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A D V E R T IS E M E N T .
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INTRODUCTORY NOTE.

T he surprising’ w ealth  o f p lum ulariae  life in A m erican w aters w as unknow n to th e  earlier 
investiga to rs o f th e  m arine  fauna o f th e  N ew  W orld , a  fac t due to  th e  lack  o f exp lo ration  in the  
W est In d ian  region, w hich h as  since y ielded an  unpreceden ted  h a rv est, th e  re su lt o f th e  scientific 
work o f those  in charge  o f th e  vessels o f th e  U. S. C oast and  G eodetic Survey and  th e  U. S. F ish  
Commission.

W hen, in 1802, th e  elder A gassiz  w rote th e  fo u rth  volum e o f h is C on tribu tions to  th e  N a tu ra l 
H isto ry  of th e  U n ited  S ta tes, only th ree  species o f P lu m u larid æ  w ere included. T hree y ea rs  la te r  
h is son, A lex an d er A gassiz, recognized six  species in  th e  second num ber o f th e  I l lu s tra te d  C a ta ­
logue o f the  -Museum o f C om parative Zoology. Two o f th ese  species, how ever, Aglaophenia  
franciscana  an d  P lum ularia arborea, p robably  belong to  th e  genus H ydrallm ania , and  w ould th e re ­
fore no t be included  in th e  P lum ularidæ .

A  very  im p o rtan t con tribu tion  to  our know ledge of th is  g roup  w as m ade b y  P rofessor A llm an 
in 1877, when he published  th e  re su lts  o f  h is  in vestiga tion  o f  th e  m ateria l secured by C ount 
P o u rta lè s  in th e  G u lf S tream .1 In  th a t  beau tifu lly  illu s tra ted  w ork no less th a n  tw enty-six  
species of p lum ularians are  m entioned, tw enty-four being  new  to  science and  hence carefully  
described and  figured.

In  1879 Prof. A. E . V errili pub lished  his P re lim inary  C heck-L ist o f th e  M arine In  v e rteb ra ta  
of th e  A tlan tic  C oast from C ape Cod to th e  G ulf o f S t. Law rence, in  w hich seven species of 
P lum ularidæ  a re  noted. T he m ateria l secured b y  th e  U . S. C oast a n d  G eodetic S u rvey  steam er 
Blake  in  1877-78 w as rep o rted  on by  D r. S. F . C lark ,2 who found th re e  new  species. T he same 
vessel continued  th e  w ork o f  d red g in g  in th e  Sou thern  w aters d u rin g  th e  rem ainder of 1878,1879, 
and  th e  sum m er o f 1880, w ith  th e  re su lt th a t  D r. J .  W a lte r  F ew kes described  tw elve  new  species 
o f P lu m u la rid æ  from th e  m ate ria l secured .3

From  1871 to th e  p resen t tim e an  enorm ous am oun t o f d redg ing  h as  been  done by  th e  various 
vessels em ployed in th e  w ork of th e  U. S. F isli Commission an d  U. S. C oast an d  G eodetic Survey. 
A s a  re su lt an  unpreceden ted  q u a n tity  o f m ateria l has accum ulated  in  th e  U . S. N ational M useum 
and th e  m useum  o f Y ale  U niversity , w hich has been a  so rt of reposito ry  for th e  U . S. F ish  Com­
mission collections, u n d er charge o f P ro f. A . E. V errili, w ho h a s  done an  alm ost incred ib le  am ount 
o f la b o r  in w orking up various groups. H e lias only inc iden ta lly  g iven a tten tio n  to  th e  liydroids, 
however, and  has described  b u t  few new species o f P lum ularidæ .

A t th e  tim e of the  inception o f th e  p resen t w ork i t  is doub tfu l i f  m ore th a n  fifty species of 
P lum ularidæ  w ere know n to occur in  A m erican  w aters. A n exam ination of th e  w ealth  of m ateria l 
above re ferred  to re su lted  in the  d iscovery  o f th e  num erous new  species described in th e  following 
pages. A  careful sc ru tin y  o f th e  l ite ra tu re  of th e  H y dro ida  also revealed  a  considerab le num ber 
o f species th a t  should be ad d ed  to our fauna.

I t  is now ev iden t th a t  th e  W e st In d ian  region is th e  rich est in  p lu m ulariau  life o f any  a rea  of 
equal size in  th e  world. N ot even th e  A u stra lian  region, h ith e rto  reg a rd ed  as  b y  fa r th e  m ost 
prolific in these exceedingly  gracefu l organism s, can equal our own S o u th ern  w a te rs  in  profusion 
of genera and  species.

1 M em o irs  o f  t h e  M useum  o f  C o m p a ra tiv e  Z o o lo g y , V , N o . 2, 1877.
- R e p o r t  on th e  H y d ro id a  c o lle c te d  d u r in g  th e  e x p lo ra t io n  o f  t h e  G u lf  S tre a m  a n d  G u lf  o f  M ex ico  b y  A le x a n d e r  

A gassiz , 1877-78. B u lle t in , M useum  o f  C o m p a ra tiv e  Z o o lo g y , V, N o. 10, 1879.
3 R e p o r t  on  th e  r e s u l ts  o f  d re d g in g , u n d e r  t h e  su p e rv is io n  o f  A le x a n d e r  A g assiz , in  t h e  C a r ib b e a n  S ea , in  

1878-79, a n d  a lo n g  th e  A tla n t ic  c o a s t  o f  t h e  U n ite d  S ta te s , d u r in g  th e  su m m e r o f  1880, b y  th e  U . S . C o a s t S u rv e y  
s te a m e r  B la ke , C o m m an d er J .  R . B a r t l e t t ,  U . S. N ., c o m m an d in g . B u lle t in , M useum  C o m p a ra tiv e  Z o o lo g y , V III ,  
N o. 7, 1881.
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The m ateria l in th e  U. S. N ational M useum  re la tin g  to th e  H y d ro id a  luíd never been worked 
over when th e  p re sen t w rite r consented, a t  th e  req u es t o f th e  la te  D octor Goode, A ss is ta n t Secre­
ta ry  o f th e  S m ithsonian In s titu tio n , to  p rep are  a  m onographic accoun t o f th e  whole g roup . The 
a u th o r w as persuaded  th a t  th e  tim e h ad  come for a  g a th e rin g  to g e th e r o f our know ledge 
reg a rd in g  the  H ydro ida, a  review  o f th e  w ork done by  o ther au th o rs , a  w orking over o f th e  v as t 
accum ulations re su ltin g  from th e  various G overnm ent exped itions an d  th e  “ B aham a exped ition ’7 
from th e  U n iversity  of Iowa, and  a p resen ta tion  o f th e  whole subject in  m onographic form.

I t  w as deem ed b es t to  pub lish  th e  w ork in  several sections for convenience in  h and ling  and  a  
m ore p rom pt appearance  o f th e  re su lts  o f  s tu d y  in  certa in  groups, and  th e  P lum ularidæ  was 
selected as  the  first g roup  for discussion, because th e  am ount o f new  m ateria l w as p robably  
g re a te r  th a n  in o th e r fam ilies, an d  for th e  fu r th e r  reason th a t  i t  w ould ta k e  a  g rea te r am ount of 
tim e to  p rep a re  any  acceptab le  account o f g roups involv ing  th e  in v estig a tio n  o f th e  hydroid  
rnedusæ, perhaps th e  m ost in tric a te  and  perp lex ing  class o f form s em braced in th e  order H ydro ida. 
I t  w as hoped, m oreover, th a t  D r. A lexander A gassiz  w ould, in th e  m ean  tim e, com plete his 
prom ised work on th e  A calephæ , includ ing  th e  accession o f  know ledge w hich has been accum u­
la tin g  since th e  appearance  o f h is “ N orth  A m erican A calep h æ ” in 1865. In  th is  case  i t  w ould be 
unnecessary  to  in v estig a te  th e  hydro id  rnedusæ to  any  considerable e x te n t in  connection w ith  th is  
m onograph.

W h atev er o f m erit appears in th e  following pages is very largely  due  to  th e  n a tu ra lis ts  who 
hav e  alm ost w ithout exception responded to my g re a t need for th e ir  generous aid. To m ention all 
who have given assistance w ould involve th e  nam ing  o f  nearly  every  liv in g  n a tu ra lis t  who has 
m ade a  special s tu d y  o f th e  H ydro ida. I  can  no t, how ever, om it acknow ledgm ent o f th e  help 
rendered  by  th e  following: My th a n k s  are  especially  due  to  D r. A lexander A gassiz, who obtained  
for me th e  p riv ilege o f occupying th e  H a rv a rd  tab le  a t  N ap les; to  P rof. A. E . V errili, for much 
valuab le  m ateria l from th e  Y ale  M useum , and  even m ore valuab le  advice; to  H on. J .  J .  Brice, 
form er U . S. Com m issioner o f  F ish  an d  F isheries, for p lacing  a t  m y d isposal th e  facilities o f the  
lab o ra to ry  a t  W oods Hole, M assachusetts; to  th e  la te  S ir W illiam  H . Flow er, for perm ission 
to  exam ine th e  Challenger P lum ularidæ  in  th e  B ritish  M useum (N a tu ra l H isto ry ); to  th e  Iiev. 
C anon A . M. N orm an, for specim ens and  advice; to  th e  v e te ran  n a tu ra lis t, th e  la te  P ro f. G. J . 
A llm an, for helpful su ggestions; to  th e  officers of th e  M arine Biological A ssociation of th e  
U n ited  K ingdom , a n d  especially  E . I . A llen , esq., for lab o ra to ry  facilities a t  P ly m o u th ; to  Prof. 
A n ton  D olirn, P ro f. P a u l M eyer, Prof. H ugo E isig , and  D r. S alvato re  Lo B ianco, o f th e  Zoological 
S ta tio n  in N ap les; to  P rof. W illiam  M. B ale, for specim ens o f A u stra lian  P lum ularidæ  and  
m uch excellen t adv ice ; to  Prof. W . B aldw in Spencer, for lite ra tu re  an d  specim ens; to  D r. G ottlieb  
M ark tanner-T uruere tscher, for h is  p ap ers  on th e  H yd ro id a ; to  P rof. R o b ert von Lendenfeld, 
for lite ra tu re  and  correspondence, an d  to D r. W a lte r  F axon , lo r facilities in  exam ining th e  types 
in  th e  M useum  o f C om parative Zoology.
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SECTION I.—T il l i] PLUMULA1IIDÆ.

M O R PH O L O G Y  OF T H E  P L U M U L A H U L L .

Only the  more d istinc tive  fea tu res of the  P lum ularidæ  will be discussed here, the  in ten tion  of 
the  au th o r being to  reserve th e  p resen ta tion  of th e  m orphology of th e  H ydro id a  as a whole for the  
general in troduction  to  th is  work, w hich will accom pany th e  la s t section.

In  pursuance of th is  jilan th e  several s tru c tu re s  more or less charac teris tic  o f the  family 
P lum ularidæ  have been s tud ied  w ith  special care. The m ost im p o rtan t o f these are the  nema- 
topliores, sarcostyles, and th e  assem blage of s tru c tu re s  known as gonangia, phylac tocarps, and  
corbula'. The m orphology, use, and  homologies of these  o rgans will be d iscussed  a t considerable 
length. The P lum ularidæ  have been reg a rd ed  as of sjiecial in te re s t by nearly  all w riters on the 
H ydroida, and  th e ir  ch a rac te ris tic  fea tu res have been carefully  stud ied  and  described by a num ber 
of our ab lest n a tu ra lis ts , of whom Ilin ck s , A llm an, and  B ale should be p a rticu la rly  m entioned as 
m ost xirominent am ong B ritish  w riters. C on tinen ta l n a tu ra lis ts  also have con tribu ted  largely  to 
our know ledge, especially  K irclienpauer, von Lendenfehl, H am ann, Jickeli, M erejkowsky, and 
W eism anu. The w orks of these and  o ther au th o rs  will be d iscussed and proper references given 
in th e  following pages.

My own investiga tions were carried  on m ainly in  th e  M arine Biological L aboratory , P lym outh , 
E n g lan d ; th e  N aples Zoological S ta tion , N aples, I ta ly ; th e  L abora to ry  of th e  U. S. F ish  Commis­
sion, W oods Hole, M assachusetts, and  a t  D r. A lex an d er A gassiz’s p riv a te  labora to ry , N ew port, 
Kliode Island . A t all of these  places m ateria l and  equipm ent were ab u n d an t, and  th e  facilities 
for s tudy ing  liv ing hydroida all th a t  could be desired.

T B O P IIO S O M E .

A m ong the P lum ularidæ  th ere  is a g rea te r num ber of sim ple noubrancliing  forms th an  in  the 
o ther families of th e  H ydro ida. The nam e P lum ularidæ  itse lf  suggests  th e  m ost common ou tline of 
the  colony, w hich o rd inarily  consists of th e  single u p rig h t stem  w ith la te ra lly  disposed u ltim ate  
b ranch le ts, o r “ pinna1,” or “ liydroclad ia ,” as they  are more commonly designated , th e  whole 
resem bling in general form a plum e or feather, which it  fully equals in grace and  sym m etry. The 
main stem  m ay arise  from a tang led  m ass of filam entous rootlets, or from a creeping rootstock, 
which grows over algæ , stones, shells, or any  o ther convenient base for support. A  num ber of 
these delicate fronds m ay grow together, form ing a  plum ose tu f t  resem bling a m iniature clum p of 
ferns. M any species have a  more or less pronounced b ran ch in g  hab it, assum ing various modes 
of ram ification, dendritic , a lte rn a te , or opposite, th e  m ost common subdivision being in the  form 
of p innate ly  disposed branches, g iv ing  th e  whole colony a flabellate outline. Those form s having  
simple nonfascicled stem s a re  no t a p t to  b ranch  profusely, th e  g rea te r portion  of th e  decidedly 
b ranch ing  species being  characterized  by  th e  fascicled stem  presen tly  to  be described. The m ost 
thoroughly  dendritic  species know n to me is Plum ularia dendritica  from th e  B aham as, which 
divides again  and  again  in to  scores of b ranch le ts  and  term inal tw igs. M any species give forth
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only one or tw o m ain b ranches sp ring ing  from th e  proxim al p a r t of th e  m ain stem , a very  com­
mon a rran g em en t in  the  genera Aglaophenia  and  Cladocarpus. O thers often give off a b ranch  or 
tw o qu ite  h igh  up  on th e  m ain stem , as is the  case in  Aglaophenia rigida. Some are  very  s tragg ling  
in  h ab it, resem bling vines m ore th a n  trees ; for exam ple, th e  n o rth e rn  varie ty  of Monostœchas 
dichotoma. O f flabellate forms th e re  are  m any, especially  in  th e  sta top lean  section of th e  family, 
as in  th e  genera  Lytocarpus and  Aglaophenopsis.

In  size some p lunm larians m ay well be regarded  as g ian ts  am ong the  hydroids, a he igh t of 2 
feet be ing  a tta in ed  by full-grow n colonies of a num ber of species such as Plum ularia  dendritica, 
Thecocarpus benedicti, Cladocarpus grandis, and  Cladocarpus paradisea, while a  specim en of 
Thecocarpus in  m y possession from th e  bay  of N aples a tta in s  a  h e ig h t of over 3 feet. Sem per 

. speaks of a p lum ularian  which is “ m an high.” This is p robably  th e  la rg es t repo rted  hydroid, w ith  
th e  exception of Monocaulus imperator A llm an, a titan ic  nonbranched  gym noblastic form secured 
by th e  Challenger, w hich a tta in s  a  h e ig h t o f n early  8 feet.

B u t th e  P lum ularidæ , a lthough  averag ing  la rg e r th a n  any o ther group of hydroids, a re  no t 
all g ian ts  by  any  m eans, several species norm ally a tta in in g  a  h e ig h t of only abou t one-fourth of 
an  inch ; for exam pl q, P lum ularia  filicaulis, Monotheca margaretta, Gattya hum ilis, and  Aglaophenia  
perpusilla. W h a tev er th e ir  size, how ever, these  form s are  alw ays exquisite ly  graceful an d  b eau ­
tiful, de ligh ting  no t only th e  n a tu ra lis t, b u t  even th e  m ost unscientific observer who looks upon 
th e  p lum ularian  as a  very p re tty  form of “ seaw eed.”

Stem.-—T his m ay be nonfascicled or fascicled. In  th e  form er case i t  consists of a single tube, 
w hich is o rd inarily  div ided in to  reg u la r in ternodes. I t  may be s tra ig h t, or th e re  m ay be sudden  
bends a t  th e  nodes, p roducing the  genicu late  stem . The branches, when p resen t, a re  in  m ost 
cases iden tical in s tru c tu re  w ith th e  stem . The proxim al portion of th e  colony is usually  devoid 
of hydroclad ia  and  th e  stem  is here  s tra ig h t, w ithou t ou tg row ths of any  kind except neina- 
topliores. In  a num ber of the  sm aller species of Aglaophenia  w hich grow from a  creeping root- 
stock th ere  are  pecu liar tw ists  in the  stem  below th e  p innate  portion, as if  th e  stem  had  been 
pinched and  tw isted  in  one or more places. Some au tho rs reg ard  these as nodal m arks, b u t I  can 
see no th ing  to  ind ica te  th is.

Those portions of the stem  and  its  b ranches w hich bear hydrocladia a re  characterized  by the 
fact th a t  each in ternode bears a s to a t brace for th e  support of a hydrocladium , and  usually  two 
or more nem atopliores. Species w ith nonfascicled stem s do no t usually  a tta in  th e  g rea t size 
reached  by those w ith  fascicled stem s. P e rh ap s  th e  la rg est sim ple-stem m ed species am ong 
A m erican  form s are  Cladocarpus flex ilis  V errili, which a tta in s  a h e ig h t o f 9 or 10 inches, and 
H alicornaria speciosa A llm an, a heavy  plum ose form w ith  a th ick  stem  reaching a h e igh t of 
12 inches.

A  very  curious m odification of th e  nonfascicled stem  is ch aracteristic  of the  genus A n tennu­
laria, and  was first no ticed  b y  P rofessor A llm an (fig. 1). The stem  consists of a single s trong  
tu b e  of perisarc  enclosing a  series of cœ nosarcal tubes, each su rrounded  by ectoderm  and  
endoderm . These cœ nosarcal canals, as th ey  a re  te rm ed , have  a  course which is in  general 
parallel to  th e  ax is of th e  stem . The several tubes send off frequen t branches or offsets, which 
form la te ra l connections w ith ad jacen t tubes, th e  whole form ing a loose netw ork  of an asto ­
m osing tubes. W here  b ranches or hydroclad ia  a re  given off from the  m ain stem , one or tw o of 
these  cœ nosarcal canals w ill be d iv erted  in to  th e  b ranch  or hydrocladium . T he m ain cav ity  or 
lum en of th e  stem  is en tire ly  em pty  so fa r  as s tru c tu ra l tissues are  concerned, and  is presum ably  
filled w ith  sea w ater d u rin g  th e  life of th e  colony. I t  is not homologous w ith th e  cen tra l cav ity  
of th e  o rd inary  nonfascicled stem , th e  w hole s tru c tu re  resem bling a  polysiphonia or fascicled 
stem  in which only a  single ou ter lay er of tu b es rem ains, and in  which th e  perisa rc  of th e  in d i­
v idual tub es is modified to  form a  single g rea t tu b e  inclosing th e  whole. T h is stem  is div ided 
in to  d is tinc t in ternodes, each o f w hich bears a  c irclet or w horl of hydrocladia. The canalicu- 
la ted  cœ nosarc described  above is found only in th e  genus Antennularia , an d  is a s tru c tu re  
un ique am ong th e  H ydroida.

The fascicled stem  consists o f a  tube, which, from th e  fac t of i ts  bearing  th e  hydroclad ia, I  
will call th e  hydroclad iate  tube, supported  by  a v ary ing  num ber of accessory tub es (fig. 2). The 
former, or hyd roclad ia te  tube, can alw ays be recognized by th e  fact th a t  i t  bears  e ither h y d ro ­
c lad ia  o r the  stum ps o f ob lite ra ted  or m etam orphosed hydrocladia, and  is d is tin c tly  d ivided into
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in ternodes in all species exam ined by  me. I t  m ay ru n  along th e  fro n t of th e  stem and  branches 
(P la te  X V I, flg. 5) or be buried  ben ea th  the  accessory tubes an d  occupy a cen tra l or ax ial position

C ROS S A N A T O M Y  O P  P L U M U L A R I A X  STKM.

F ig . 1.—Stein o f A n te n n u la r ia  te tra sticha , sh o w in g  ca n a lic u la ted  cienosarc.
F ig . ‘2.—C ross sec tion  of fascicled  stem , h, h y d ro c lad ia te  tube .
F ig . 3.—S tem  oí P lu m u la r ia  procum bens, sh o w in g  im m ersed  h y d ro c lad ia te  tu b e  (a f te r  Spencer).
F ig . 4.—L o n g itu d in a l sec tion  of fascicled  stirni, sh o w in g  c ro ss  connection  be tw een  tu b e s  (a f te r  A llm an). 
F ig . 5 .—P a r t  of s tem  of sam e, show ing  “ p in ch ed  p la ce .”
F ig  G —S ing le  tu b e  from s tem  o f  Thecocarpus m yr io p h y llu m , sh o w in g  la te ra l  p rocesses.

in th e  stem  (flg. 3). I f  th e  fascicled stem  be boiled in a  solution of potash , th e  com ponent tubes 
can easily be separa ted  and  traced  th ro u g h o u t th e ir  leng th . A s a general th in g  th e  hydroclad iate
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tu b e  is an terio r in tb e  b ra n d ie s  on th e  upper p a r t  of th e  stem  and  becomes im m ersed in th e  lower 
or proxim al portion  of the  colony. In  only one species, Aglaophenopsis h irsuta , could th is  tu b e  in 
full-grown specim ens be traced  as a superficial tube  clear to  th e  origin of th e  stem .

There appears to  be some difference of opinion as to  th e  origin of th e  branches of th e  fascicled 
stem . B a le 1 says: “ The branches sp ring  not from th e  jo in ted  stem [hydrocladiate tube], b u t from 
th e  supplem entary  tub es w hich grow up  in con tac t w ith i t .” Prof. B aldw in Spencer, ano ther 
A u stra lian  w riter, in describ ing a new species, Plumularia, procumbens, speaking of th e  tub es of 
th e  fascicled stem , s a y s :2 “ The cen tra l one gives origin to  all o f th e  branches, passing  ou t iu to  
th e  pinna* and  hydroclad ia.”

In  order to obtain additional lig h t on th is  question, I  have m ade a num ber of d issections of 
fascicled stem s of various genera, and  find th a t  th e  hyd roclad ia te  tu b e  gives origin to  th e  branches 
in th e  following species: P lum ularia  pro funda , Calvinia' m irabilis, Cladocarpus paradisea, Theco­
carpus benedicti, and Antcnnopsis species. In  th e  two following species th e  accessory tub es give 
origin to  th e  b ranches: P lum ularia  dendritica  and  Lytocarpus clarkei. Thus, ou t of seven species 
exam ined, five were characterized  b y  b ranches which sp ring  d irectly  from th e  hydroclad ia te  tu b e  
and only tw o had  b ranches form ed en tire ly  from accessory tubes. I t  seems, therefore, th a t  th ere  
is no consisten t arrangem ent, and  th a t  th e  branches m ay spring  e ith er from th e  hydroclad iate  or 
accessory tu bes; more frequently  from th e  form er am ong A m erican species.

Professor Spencer says th a t  th e  hydroclad ia te  tu b e  in P. procumbens is no t divided in to  
in ternodes except in its  d is ta l free portion. In  all of the A m erican species exam ined th e  in te r ­
nodes could p la in ly  be d iscerned  th ro u g h o u t a fte r th e  hydroclad iate. tu b e  had  been d issected  
aw ay from th e  o thers so as to  adm it of sa tisfac to ry  exam ination.

The accessory tub es v a ry  in num ber from one (Aglaophenia longicornis) to  scores or even hun 
d reds (P lum ularia dendritica). The ind iv idual tu b es  are, in general, para lle l to th e  hydroclad iate  
tube, b u t a re  often more or less sinuous, especially  in th e  basa l portions of th ick  and  woody stem s.

E ach tube  te rm ina tes d is ta lly  in  an  open end, and  it  can often be traced  dow nw ard whero i t  
is found to  end  in a  roo tle t or to  become connected w ith th e  hydroclad iate  tu b e  a t  th e  p o in t from 
which th e  o rig inal hydroclad ia  sprung. O rd inarily  th e  accessory tubes com m unicate w ith  each 
o ther by  m eans of la te ra l tu b u la r  processes passing  from  one tu b e  to  th e  o ther. These cross com­
m unications are  very  prom inent in some species of Cladocarpus (flg. 4) and  Thecocarpus. They are  
m inute in Calvinia m irabilis, and  I  am unable  to  m ake them  ou t in Plum ularia  dendritica. In  
some species each of th e  superficial tubes bears a double row of cauline nem atopliores (Cladocarpus 
paradisea), while in o thers these  nem atopliores are  very m inu te  (Lytocarpus clarkei), consisting  of 
sarcostyles w ithou t sarcotliecæ  ( Plum ularia procumbens), or a re  ab sen t (Aglaophenopsis hirsuta).

A s to th e  hom ology of th e  accessory tubes, au tho rities seem to  agree th a t  th ey  are  modified 
hydrorhizal elem ents. B ale says on th is  p o in t: “ A s reg a rd s th e  origin of th e  com bined stem , it  
is  obvious th a t  th e  p lum ularia  tu b es are  hydrorh izal elem ents. M ouosiphonic species som etim es 
occur w ith a few irreg u la r tubes, which, sp ring ing  from th e  liydrorhiza, have a ttach ed  them selves 
to th e  basal p a r t  of th e  stem  in stead  of to  a  foreign body.” 3 Spencer comes to th e  sam e conclu­
sion.4 Some of my own observations would seem to  co n trad ic t these  au thorities. In  d issec ting  
the fascicled stem  of Cladocarp^ls paradisea  I  found th a t  th e  accessory tubes were som etim es given 
off from th e  hyd roclad ia te  tube. Indeed , th ey  seem ed to grow  from the  old stum ps of hydro 
cladia, which th ey  had  ap p aren tly  replaced. The tub es o rig inating  in th is way could in  no wise 
be d istingu ished  from th e  o rd inary  accessory tubes, and  so, m orphologically speaking, th ey  m ust 
be regarded  as modified hydrocladia. The sam e condition of affairs was found in Plum ularia  
dendritica.

The b est dem onstration  of th e  hydroclad ial origin of th e  accessory tubes was afforded by a 
dissection of a g igan tic  specim en of Thecocarpus secured in N aples, in which, th rou g h o u t the 
im m ersed portion of th e  hyd roclad ia te  tube, th e  accessory tub es had  th e ir  origin from th e  stum ps 
of th e  old hydrocladia.

1 T h o  G en era  o f  th e  P lu m u la riic h e , w i th  o b se rv a tio n s  on  v a r io u s  A u s tra l ia n  H y d ro id s , M e lb o u rn e , 1880, ]>. 5.
-A  N ew  F a m ily  o f  H y d ro id a , to g e th e r  w ith  a  D e sc rip tio n  o f  th e  S t ru c tu r e  o f  a  N ew  S p ec ies o f  P lu m u la r ia , 

T ra n s a c tio n s  o f  th e  R o y a l S o c ie ty  o f  V ic to r ia , 1890, p . 133.
'T h e  G enera  o f  th o  IT u m u la r iid æ , p . 5.
'A  N ew  F a m ily  o f  H y d ro id a , T ra n s a c tio n s  o f  th o  R o y a l S o c ie ty  o f  V ic to r ia , 1890, p . 133.
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The g rea te r p a r t  of th e  tubes, however, in a num ber of species could be traced  d irec tly  to  the 
hydrorhiza, and  form ed in th e  agg regate  alm ost, if  no t quite, th e  en tire  m ass of roo t filam ents. 
The ap p aren t contradiction  betw een previous w rite rs  and  m y own investiga tions may be recon­
ciled if  it  can be dem onstra ted  th a t  th e  hydrorh izal elem ents an d  the  hydroclad ia  are  them selves 
homologically equ ivalen t; th a t  they  are  in terchangeab le  term s in  th e  life h isto ry  of ind iv idual 
colonies.

Bale, as above s ta ted , gives am ple p roo f th a t  th e  accessory tubes are  tru e  hydrorh iza l elem ents. 
Professor V errili, in a le tte r  to  th e  w riter, says: “ I t  has long been recognized th a t  basa l stolons 
are homologous w ith b ranches and  hydroclad ia .” I t  would be difficult to  po in t out any  fundam ental 
difference betw een stolons and  hydrorhiza ', and  indeed i t  seems to me p roper to  reg a rd  th e  former­
as m erely modified elem ents o f th e  la tte r.

A no ther fac t b ea rin g  on th is  po in t was noted by  me while s tu d y in g  a t th e  M arine Biological 
L aboratory  in P lym outh , E n g lan d ,1 w here I  saw the  en tire  process by which th e  fully m atu red  
hydroclad ia  o f  P lum ularia  p inna ta  were converted  into stolons from w hich new colonies arose. 
W e th u s  see th a t  th e  hydrorh iza l elem ents called stolons are  converted  in to  accessory tubes (for 
exam ple, m any species of Cladocarpus)-, th a t  hydroclad ia  are converted  into accessory tnb es (C. 
paradisea)-, th a t  accessory tu b es are converted  in to  branches and  give rise  to  hydroclad ia  (m any 
species, according to  B ale); and, finally, th a t  hydroclad ia  are  converted  into stolons from which 
new colonies, a rise  ( P. pinnata).

A s a m a tte r of fact, the  subject of homology am ong H ydro ida has been unnecessarily  obscure 
because th e  w hole group is so p rim itive  th a t  any  one p a r t  is hom ologous w ith  several o thers, or 
ra th e r  th a t  th e  p a r ts  are  no t g rea tly  or fundam entally  d ifferen tia ted . For instance, the creeping 
rootstock m ay properly be reg a rd ed  as a portion  of the  hydrorh iza in  m any species; in m any 
others it  is considered a tru e  stem , or liydrocaulus, w hich has adop ted  a procum bent h a b it; 
again, as we have ju s t  seen, it  tak es  th e  guise of an  accessory tu b e  in a fascicled stem , which m ay 
in its  d is ta l portion  adop t th e  iu r th e r  d isguise  of a b ranch  or even a hydrocladium .

E ach tu b e  of the  fascicled stem  is m ade up of th e  o rd in ary  elem ents of a simple stem . There 
is th e  ou ter layer of perisarc, w ithin w hich is th e  ccenosarc, composed, as usual, of ectoderm  and 
endoderm  w ith the  in tervening  stu tzlam elle, and  finally th e  cen tra l axial cav ity  lined w ith flagel­
la te  endodenn cells. In  add ition  to  the  la te ra l com m unications betw een the  accessory tubes, 
Spencer has found in Plum ularia  procumbens sim ilar connections betw een th e  hyd roc lad ia te  and 
adjacent accessory tubes.

In m any fascicled stem s th ere  are  certa in  portions w here th e  whole stem  looks as if  it  had been 
violently com pressed or p inched. This is no tab ly  th e  case in the  genus Thecocarpus (fig. 5). I 
am unable to explain these  curious stru c tu res , w hich Ilin ck s- u n h esita tin g ly  declares to  be arrested  
branches. “ ‘ On th e  back  of i t  (the stem) a t  nearly  equal d istances are form ed little  reg u lar a rch­
like risings which are  com pressed and  hollowed in  th e  m idd le’ (F ilis). This is a very  accurate  
description of these  curious prom inences, which have been supposed to  m ark  th e  s tages of grow th. 
They are  form ed by an occasional divergence of a portion  of th e  tub es from th e  ascending line of 
the stem, and are, in  fact, a rrested  b ranches.”

A  careful dissection of a m uch-branched specimen of Thecocarpus (Aglaophenia) myriophyllum  
throw s considerable doub t upon this. The facts ascerta ined  a re  as follows: The hydroclad iate  
tnbes of th e  stem  give origin to  th e  hyd roclad ia te  tubes of th e  branches, p a r t of th e  accessory 
tubes of the  form er accom panying th e  la tte r . This being  true , th e  p ro tuberances or p inched 
places should contain  a branch  from th e  hyd roc lad ia te  tube of th e  stem if  th e  p ro tuberances are 
suppressed branches. A  close exam ination  fails to  disclose any such s ta te  of affairs. On th e  con­
tra ry , the  p ro tuberances are  on th e  opposite  side of th e  stem  from tho hydroclad ia te  tube, which 
is not a t  all d iverted  from its  course, nor does i t  g ive orig in  to  any  b ranch  a t  th a t  point.

O f course i t  is possible th a t  these  pro tuberances ind ica te  grow th periods in th e  life of the  
colony. The reg u la rity  of th e ir  appearance  would seem to ind icate  th a t  they  are  norm al struc-

1 Sec N o tes on th e  R e p ro d u c tio n  o f  P lu m u la ria !)  H y d ro id s , A m erican  N a tu r a l i s t ,  N o vem ber, 1895 ; a n d  J o u r n a l  o f  
tile  M arin e  B io lo g ica l A sso c ia tio n  o f  th e  U n ite d  K in g d o m , IV , U9G, p . 152, w h e re  a  d e ta i le d  acco u n t o f  m y o b se rv a ­
tio n s  on s to lo n ife ro u s  r e p ro d u c tio n  w ill  b e  fo u n d .

‘ B r it ish  H y d ro id  Z o o p h y te s , L o n d o n , 18(18, p . 291.
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tu re s ; and  perh ap s th e  grow th-period idea, an old one by  the  w ay,' is as likely to prove correct as 
any  th a t  has y e t been suggested .

Hydrocladia.—W h atev er m ay be th e  a rran g em en t of the  b ranches of th e  colony, w hether th e  
main stem  soon b reak s up in to  a  c lu ster or tu f t  o f erect branches, o r gives oft' reg u lar b ranches 
which again  d ivide in  a dendritic  m anner, or gives rise  to  regu larly  opposite or a lte rn a te  branches, 
th e  u ltim ate  liydro theca-bearing  b ranch le ts  o r hydroclad ia  are, as a rule, regu larly  p innate , ra re ly  
opposite, in th e ir  a rrangem ent. The d ep artu res  from th is  ru le  are  as follows:

F irs t .—The hydroclad ia  m ay sp ring  d irec t from a creep ing  roo tstock , in  w hich case the  root- 
stock m ay be regarded  as a stem  (P la te  X V II, iig. 10). The hydroclad ia  would thu s grow irreg u la rly  
from  th e  u p p er side of th e  creeping rootstock, as in  A ntennella gracilis and  one form of Plum ularia  
filicaulis. This un ila te ra l a rran g em en t is found again  in th e  erect stem  of Streptocaulus pulcherrim us  
(P la te  X X X IV , flg. 1), one of th e  species secured by th e  Challenger. In  th is  case, however, th e  stem  
itse lf  is tw isted  so th a t  th e  hydroclad ia  ap p ea r to  be in se rted  along a sp ira l line ascending  th e  
stem , th e  hydroclad ia  jo in tly  form ing a helix  w ith  th e  stem  as an axis. In  th e  genus Gattya  th e  
hydroclad ia  sp ring  d irec tly  from th e  creeping roo tstock , b u t  a re  borne on a  jointed peduncle, and  
sometimes b ear w hat m ay be called secondary hydroclad ia, spring ing  from th e ir sides. In  th e  
genus Monosta'chas A llm an  th e re  is a  un ila te ra l a rrangem en t of th e  hydroclad ia  in which th e  m ain 
stem  is dichotom ously b ranched , and  th e  hydroclad ia  alw ays grow on th e  upper side o f each b ranch .

Second.—The hydroclad ia  are  a rran g ed  in  vertic ils around  th e  stem , th e  vertic ils being com­
posed of from th ree  to  e ig h t or m ore hydroclad ia. T his a rrangem en t is usually  associated  w ith  a 
peculiar s tru c tu re  o f th e  stem  by which th e  cœ nosare form s a  num ber of anastom osing tub es and  
is described as a canalicu lated  cœnosare. A ll of th e  species of th e  genus A ntennularia  as here 
described a re  characterized  by th is  vertic illa te  a rrangem en t of th e  hydrocladia, a t  least in th e  
a d u lt colonies (P la te  IX , flg. 3).

T h ird .—The hydroclad ia  are sca tte red  irreg u la rly  on all sides of th e  stem . This unsym m etrical 
a rrangem en t is found only in  th e  genus Antennopsis A llm an. I t  sometimes happens th a t  th e  
proxim al hydroclad ia  will be opposite an d  th e  d is ta l hydroclad ia  sca ttered , as in  young specim ens 
of A ntennularia  ; or the  proxim al hydroclad ia  m ay be a lte rn a te  and  th e  d is ta l hydroclad ia  sc a t­
te red , as in Antennopsis annulata  (P la te  X II , fig. 7). In  alm ost a ll P lum ularidæ  th e  hydroclad ia  are  
div ided  in to  reg u la r in ternodes. T here a re  occasional exceptions, such as  Schizotricha dichotoma 
an d  TJiplopteron grande, in w hich the  nodes are  e ither ab sen t or unrecognizable. T h roughout th e  
S ta top lea  each node is hydro tlieca te , b u t th e re  are  m any eleu theroplean  form s in  w hich th e re  are  
one or more in term edia te  in ternodes. In  th e  la t te r  case th e  hyd roclad ia te  m ternodes are  usually  
th e  longer. The nodal jo in ts  are  o rd inarily  nearly  a t  r ig h t angles w ith  th e  axis o f th e  hyd ro ­
cladium , b u t in th e  “ C a th a rin a  group ” o f th e  genus P lum ularia  th e  nodes are  a lte rn a te ly  a t  r ig h t 
and  oblique angles w ith  th e  axis.

The hydroclad ia  a re  o rd inarily  unbranched , th e  m ain  exception being th e  genus Schizotricha  
(P la te  X V , fig. 5) am ong th e  E leu therop lea  and  N uditheca dalli am ong th e  S tatoplea.

In  a la rg e  num ber of species belonging  to  various genera th e  ax ia l cavities of th e  liydrocladial 
in ternodes are  p a rtia lly  d iv ided  by  in te rn a l th icken ings of th e  perisarc, w hich form ra ised  circular 
ridges on th e  in te rn a l surfaces. These ridges, know n as sep ta l ridges, are  found more frequen tly  
in  th e  S tatop lea, especially th e  genera Cladocarpus, Thecocarpus, and  Aglaophenopsis, th a n  in 
the  E leu therop lea, w here th ey  are  seldom  seen, except in  th e  “ Lagenifera group ’’ of Plum ularia  
and  in  one or tw o species of Antennularia . The office perform ed b y  th e  septal ridges in th e  economy 
of th e  colony is p robab ly  th a t  of add ing  s tre n g th  to  th e  hydrocladia, although  i t  is  no t un likely  
th a t  th e re  is some o ther u tility  involved. I t  is often difficult to  d istingu ish  betw een septal ridges 
and  nodes, and  i t  is m ore th an  likely th a t  the  form er have been m istaken  for th e  la tte r , and 
descrip tions th ereb y  rendered  inexact. The d istinction  betw een them  is no t difficult to  und erstan d  
if  one bears in m ind th a t  th e  nodes are  alw ays ind ica ted  w hen th e re  are  ex te rn a l annu lar 
depressions in  the  perisarc  w hen exam ined in  profile, while th e  sep ta l ridges are  en tire ly  in te rn a l 
and m ake no depression in  th e  profile of th e  in ternode.

I t  sometimes happens th a t  a  norm al hydroclad ium  loses its  liydrothecie, nem atopliores, and 
nodes ; grow s rap id ly , and  is transfo rm ed  in to  a stolon or rootstock, from w hich a new colony

1 G eorge J o h n s to n , A H is to ry  o f  B r i t is h  Z o o p h y te s , L o n d o n , 1817, p . 100.
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arises. ' A n d  again  the  hydroclad ia  become a trophied , lose th e ir  characters as hydrocladia, and 
become transfo rm ed  in to  tubes w hich su p p o rt th e  orig inal stem from w hich th ey  spring.

H ydranths.—Those of th e  P lum ularidæ  are of uniform  s tru c tu re  th ro u g h o u t th e  group, so far 
as I  have been able to  ascerta in . I t  should  be noted, how ever, th a t th ey  are  usually  absen t or 
p a rtia lly  d is in teg ra ted  in m any alcoholic specimens, and  of course in  all dried  m aterial. The 
exam ination of liv ing  and  expanded  h y d ran th s  of num erous species h as  no t resu lted  in th e  discovery 
of any considerable d e p a rtu re  from th e  type o rd inarily  described in system atic  w orks (flg. 7). 
T he ten tac les are  alw ays solid, filiform, arranged  in a single whorl, usually  of from eigh t to  sixteen,

m

. .  e n d

H V D K A N T H  O F P L U M U L A R I A  T R I P A R T I T A .

F ig . 7.—(A fte r  von L ondcnfeltl) c, bod y  c a v ity ; ect, ec to d erm ; end, en d o d e rm ; h, h y d ro tlie c a ; w , m o u th ; n , sarcosty le .

b u t som etim es as m any as tw enty-four. The proboscis is conical or dom e-shaped. The h y d ran th  
usually  has a more or less ev iden t constriction which div ides the  body cav ity  in to  a  d is ta l and a 
proxim al portion  com m unicating broadly , otherw ise the  h y d ra n th s  of th is  group can no t be easily 
d istinguished  from m any found am ong th e  Sertu la l ida- and  C am panularidæ , w ith w hich th ey  agree 
in arrangem en t of ten tacles, general form, m icroscopic stru c tu re , and  rela tion  of histo logical layers. 
W here th e  hydro theca  has a pronounced in tra th eca l ridge, th ere  is a bend  in . the  body o f th e  
re trac ted  h y d ran th  to  accom m odate th e  la tte r  to  th e  ridge  ; b u t th is  does no t seem to aflect th e  
contour of th e  expanded  polyp.

The ten tac les of the  h y d ran th  are  arm ed w ith ra th e r  sm all nem atocysts; b u t these  do no t 
seem to be as frequen tly  b ro u g h t in to  use as in o ther groups, perhaps ou account o f th e  special

' Seo d isc u ss io n  o f  th e  h o m o lo g y  o f  th e  acce sso ry  tu b e s  in  th e  fa sc ic le d  s te m s , p . 0.
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protection often afforded by the  sarcostyles. In expansion, the  h y d ran th s  of th e  E leu therop lea 
seem, as a group, to be capable of g rea te r extension beyond th e  orifice of the  hydro theea th an  
those of the  S tatoplea. T hey a re  seldom b rillian tly  colored. Indeed, I know of 110 Am erican 
species which is a t  all no tab le  in th is  direction. W hile w orking in N aples, how ever, I s a w a  
species of A ntennularia  th a t  was rendered  qu ite  s trik in g  by th e  b rillian t rose-red color of the  
bodies of the h y d ran th s . Aglaophenia tubulifera  often d isp lays a ra th e r  b rig h t yellow color th a t  
ex tends to the h yd ran ths. Several species of Lytocarpus a re  rem arkable  for having  the  cœ nosare 
of bo th  stem and  h y d ran th s  packed alm ost full of g ran u la r b lack bodies, which give a very d a rk  
color to  these  parts . I have been unable  to determ ine th e  n a tu re  of these  peculiar granules, b u t 
they  seem to be confined to the  species of th is  genus, and are  found in  all com paratively  fresh 
specim ens exam ined by me. The h y d ran th s  of several species of Aglaophenia , no tab ly  an u n d e­
scribed species stud ied  a t  N aples, are colored green from th e  innum erable unicellular alga', w ith 
which the ir tissues are packed. In  a m ajority  of plum ularia,11s, however, th e  polyps are  e ither 
colorless or. rarely , have a brow nish tinge  when alive. T heir size is not very  grea t, averag ing  
ab o u t the  same as those of th e  S ertu larhhe.

Ilyilrotheca\—These are alw ays sessile and  usually  have th e ir posterior side p artia lly  or wholly 
attached  to  the  hydrocladia. In  Aglaophenopsis hirsuta  (P la te  X X IX , flg. 12) the  proxim al h y d ro ­
theea' are alm ost en tire ly  free and  the  d ista l hydrotheea; la rgely  adnate . In  Schizotricha tenella, 
also, th e  hydro theea1 are nearly  free, a condition often seen am ong A u stra lian  forms of P lum ularia. 
A s a rule, they  are  much m ore closely approxim ated  in the S ta top lea  th an  in th e  E leutheroplea, 
a lthough Plum ularia  dendritica ( P la te  Y H I, fig. I) , Monosta’chas quadridens, ¡Hplopteron grande, 
and I), longipinna, e leutheroplean forms, have th e  hydrotheea* as closely approxim ated as in the  
s ta top lean  Cladocarpus flexuosus, C. hispinosus, and  Aglaophenopsis distans. In  form and  com­
p ara tiv e  size th e  hydro theea ' of the  P lum ularidæ  differ very widely. A m ong th e  E leutheroplea 
m any species are  m uch w ider th an  deep as in Plum ularia lagenifera (flg. 8), Antennopsis longicorna, 
A . nigra (fig. 10), while they  are  more th an  tw ice as deep as wide in JHplopteron grande (fig. 9) and  
Callicarpa gracilis. A m ong th e  S ta top lea  alm ost as g rea t divergence is found betw een H alicorn­
opsis avicularis K irchenpauer, on the one hand , and  Cladocarpus flexuosus (flg. 25), on th e  oilier. 
In  com parative size th e  d ivergence is s till g rea te r, as will be seen by com paring Antennopsis nigra  
(flg. 10) w ith .¡Hplopteron grande (fig. 9) am ong th e  E leu theroplea, and  Aglaophenia latirostris (flg. 
21) w ith Cladocarpus grandis (fig. 28) or C. paradisea  am ong th e  S tatoplea.

The ap e rtu re  of th e  hydro theea  is often horizontal or a t r ig h t angles w ith th e  hydrocladial 
axis. Sometimes, however, i t  is vertical, as in Cladocarpus carinatus (flg. 30) and  Aglaophenia 
savignyana;  b u t o rd inarily  the  opening is inclined betw een these  extrem es. In  Diplocheilus 
m irabilis A llm an th e  hydro thecal wall is rolled over, as i t  were, the  m argin form ing th u s a double 
wall th ro u g h o u t the upper p a r t  of th e  hyd ro theea .1 In  a few species th ere  is an an terior keel to 
th e  hydrotheea, as in Halopteris carinata  ( c la te  X V I I, fig. 8) an d  Cladocarpus carinatus (&g. 3Oj. 
This s tru c tu re  is produced in to  a very conspicuous process reach ing  fa r beyond th e  hyd ro theea  
in Aglaophenopsis cornuta (fig. 33).

The m argin is alm ost alw ays plain or d e s titu te  of tee th  in the  E leutheroplea, th e  oidy exception 
know n to me being G attya humilis A llm an (P la te  X V II , flg. 10). This genus, however, is alm ost 
exactly  in term edia te  in  s tru c tu re  betw een th e  two g re a t groups of th e  P lum ularidu ', although 
agreeing  more nearly  w ith th e  E leu theroplea. The m argin of th e  hydrotheea* of th is  la tte r  group, 
although alw ays toothless, w ith th e  exception noted above, is often characterized  by  more or less 
pronounced sinuations, as in Plum ularia  filicaulis  (flg. 18). The condition of affairs is exactly  the  
reverse am ong th e  S tatop lea, where a plain m argin, as found in Cladocarpus pourta lesii (flg. 31), 
Nuditheca dalli (flg. 35), and  a very  few o ther species, is the exception. T here a re  alm ost alw ays 
e ither tee th  or sinuations, the  la tte r  being especially  charac teristic  of several species of H alicor­
naria. X  few forms have one or two prom inent an terio r teeth  vary ing  considerably in shape. 
The m ost common arrangem en t am ong A m erican species is th a t  found in  Aglaophenia rigida  
(P la te  X V III , flg. 3), which 1ms nine even, conspicuous, pointed tee th . A  num ber of Pacific coast 
species exh ib it a d ep a rtu re  from th is  in the  direction of unequally  developed teeth , some of which, 
usually  th e  an terio r, are  b en t a b ru p tly  inw ard  or outw ard. Lytocarpus fu rca tu s  (flg. 3G) is

1 lía le  sa y s  t h a t  th is  s t r u c tu r e  is m e re ly  a  v e ry  g r e a t  th ic k e n in g  o f  th e  d is ta l  p o r t io n  o f  th e  h y d ro th e e a !  w a ll.
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alm ost un ique in  hav in g  th e  points of all th e  te e th  curve a b ru p tly  inw ard. I  know of b u t  one 
o ther species ex h ib iting  th is  pecu liarity , and  th a t  is Aglaophenia phyllocarpa. B ale—an A u stra lian  
form.

The in tra th eca l ridge  is a inore or less extensively  developed fold of chitine, w hich pro jects from

ward in  a  horizontal or oblique d irection  tow ard  th e  opposite side (fig. 22). The ridge m ay extend 
alm ost around  tho  h y dro theca l cavity , th u s p a rtia lly  d iv id ing  th e  la tte r  in to  two portions. The 
body of th e  h y d ra n th  seems to  bo capable o f re tra c tin g  itse lf  in to  th e  cham ber below the  ridge, 
thus securing m echanical protection  from the  h itte r. W hen  th e  h y d ra n th  is expanded  its  w alls 
are  indented  b y  th e  ridge, which, i f  extensively  developed, causes an  ab ru p t bend in th e  ax is of

the h y d ran th . B ale explains bo th  th e  use and  origin o f th e  ridge  as follows: “ The use of the  
in tra thecal ridge  is ev idently  to  form a pro tec tive  shield behind which the h y d ra n th  can re tire ; 
and  if  we consider its  s tru c tu re  and  origin i t  will bo sufficiently obvious th a t  w hether i t  springs 
from th e  back or from th e  fron t o f th e  hyd ro theea  its  n a tu re  is essen tially  th e  same, and th a t  it 
o rig inates from a fold or constric tion  of the  hyd ro thecal wall, which is more or less b en t upon 
itse lf e ither tow ards or aw ay from th e  hydrocladium , or in bo th  d irections a lte rn a te ly .” 1 This 
au tho r th en  shows how, in  h is opinion, th e  ridge  can alw ays be regarded  as the  m echanical resu lt 
of th e  bend ing  of th e  hydro theea. T h is exp lanation  appears to  me to  apply  very  well to  the  
an terior ridge  in m any species; b u t I  am  inclined to  reg a rd  th e  posterio r ridge, w hich is by  far the  
more common in A m erican species, as s tr ic tly  homologous w ith th e  sep ta l ridges found so abun-

tlie in n e r surface o f the  an te rio r or posterior wall o f  th e  hyd ro theea  and  ex tends forw ard or back-

13

T Y P I C A L  H YD R O T IT K C Æ  OK T H E  K L E I 'T H  E HO P LE  A.

F ig . 8.—P lu m u la r ia  lagenifera. 
F ig . 9.—D iplop teron  grande.

F ig . 14.—M onotheca m argaretta . 
F ig . 15.— C alrin ia  m ira b ilis .

F ig . 10.—A n ten n o p s is  n ig ra . F ig . IG.— D iplopteron longipinna. 
F ig . 17.—P olyp lu m u la ria  a rm a ta .F ig . 11.—P lu m u la r ia  caulitheca. 

F ig . 12.—A n ten n o p s is  a n n u la ta . F ig . 18.— P lu m u la r ia  filic a u lis  (a f te r  Bale). 
F ig . 19.— P lu m u la r ia  goldste in i (a f te r  Bale).F ig . 13.—M onostwchan quadridens .

1 T he (Senera o f  th e  P lu m u la r i id a e  w ith  o b se rv a tio n s  ou .various A u s tra l ia n  H y d ro id s , M e lb o u rn e , 1886, p . 4.
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T V I ' I I 'A I ,  I I Y D R O T K E C .K  UK T H E  S T A T O P L E A .  F i l i a r u m .

Fiji- 20.—.1 glanphcnta  elegans. 
F ig . 21.—.1. la tirostris.
F ig . 22.—A . gracillim a .
F ig . 23.—A . contorta.
F ig . 24.—.1. bicornuta .
F ig . 25.— C ladocarpus flexuosus. 
F ig . 20. — Thecocarpus norm an i. 
F ig . 27. — Cladocarjnis speciosus. 
F ig . 28 —  C. grand is.

F ig . 29.—C. septa tus.
F ig . 30. —C. carina tu s.
F ig . 31 .—C. pourta lesii.
F ig . 32.— A qlaojihenopsis h irsu ta . 
F ig . 3 3 .-A  . cornu ta .
F ig . '.M. — H alicornaria  superba. 
F ig . 35.— X uditheca  da lli.
F ig . ‘¿d.—L yto c a rp u s  fu r c a tu s .
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d au tly  in tlie  hydroclad ia  of m any species of Plum ularia, Cladocarpus, and  o ther genera. These 
septal ridges can h a rd ly  be regarded  as a re su lt o f th e  bend ing  of th e  in ternodes in which they  
are found, b u t seem ra th e r  to be form ed by an n u lar th icken ings produced  by th e  add ition  of 
chitine—th a t  is, th e  sep tal ridges a re  ac tually  b u ilt up  of new m ateria l and  no t form ed by folds 
in the  ex isting  s tru c tu res . In th e  sam e way, in th e  w rite r’s opinion, th e  o rd inary  posterior 
in tra theca l ridge  is form ed by  th e  addition of a q u a n tity  of chitine, w hich constitu tes an en tire ly  
new struc tu re , an d  no t by a  fold in th e  ex isting  hydrothecal wall. I t  is a fac t w orthy of notice 
in th is  connection th a t  in  m any, indeed nearly  all, species hav ing  both hydroclad ial sep ta l ridges 
and posterior in tra th eca l r id g ss  tlie la tte r  are  s itu a ted  im m ediately  in  fron t of th e  form er and  
appear to bo identical in s tru c tu re . However th is  m ay be, it  seems sim plest and  best to consider 
both th e  an terio r and  posterior ridges as in tra th eca l ridges, as does Bale, ra th e r  th an  to  m ake 
a distinction and  coniine th e  term  to the la tte r , as does A llm an .1 Xone of th e  A m erican species 
of the  E leu therop lea  have  a recognizable in tra th eca l ridge, w ith the  exception of P . filicaulis  
K irchenpauer (flg. 18), w here i t  is p resen t in a ru d im en tary  form (Bale). In  th e  S ta top lea , 
however, i t  is usually  p resen t in  some form or o ther, th e  exception being  Aglaophenia crenata, 
Cladocarpus flexuosus, C. dolichotheca, Thecocarpus hispinosus, and Thecocarpus distans.

The ridge  is posterior in a ll A m erican species of Aglaophenia, which undoubted ly  belong to 
th a t  genus; in all species of Thecocarpus and  Cladocarpus th a t  1 have exam ined w hich have any  
in tra thecal ridge  a t a ll; in Aglaophenopsis, except A. distans ; and  in ly tocarpus, except L .p h ilip ­
pinus, w here i t  is rud im entary .

There are  a few A m erican species in which th e  rid g e  is an terio r, as in  Cladocarpus carinatus 
(flg. 30), ly to ca rp u s philippinus, and  th e  A m erican species of H alicornaria  (W ate X X X  I I I ,  fig. 8). 
In  th e  first tw o of these  th e re  is also a posterior ridge. B ale rem arks th a t  an  opposite condition of 
affairs prevails am ong th e  A u stra lian  ITum ularidie, w here th e  ridge is usually  an terior and  only 
exceptionally  posterior. The ridge  varies from a m ere rud im ent to  a s trong  an terio r shelf w hich 
com pletely encircles th e  hydro thecal cavity , as in Aglaophenia m inuta  (P la te  X X I, fig. 1), or 
ex tends forw ard an d  upw ard  clear across the  hyd ro theea  in an oblique d irection , as in A . 
gracillima  (fig. 22). In  no case th a t  I  have exam ined does the  ridge  ex tend  forw ard and  dow n­
ward. In  some species, for exam ple Cladocarpus septatus (fig. 2!)), th e  ridge forms a single 
posterior shelf w hich ends in  m uch more a tten u a ted  la te ra lly  p ro jecting  prolongations, form ing 
an angle w ith  th e  shelf. The an terio r ridge  in H alicornaria  (fig. 31) is usually  very  strong , 
ending in a knoblike term ination  as viewed from the  side. The an terio r w all of the  hydro theea 
often contains an apertu re , th ro u g h  which surcodal processes from th e  sarcosty les p en e tra te  into 
th e  hydrotheea;. This is p articu la rly  a p t to be th e  case w here th e  m esial nem atophore has tw o 
openings.

Nematophores.—The nam e nem atophore was first applied  by  B u sk 2 to  th e  en tire  s tru c tu re  
w hich H iucks d ifferen tia ted  in to  tw o p a rts , sarco theca and sarcostyle, the  formes' designation  being 
applied to  th e  so-called sarcodal processes, and  th e  la tte r  to  th e  chitinous receptacle  in to  which 
th ey  re trac t. A s I have already suggested ,2 the more precise term inology would be to  apply  the  
nam e nem atophore to  the  la tte r  s tru c tu re  an d  use the w ords sarcosty le  and  sarco theca as proposed 
by H iucks. The word nem atophore has, however, become so fixed in  th e  lite ra tu re  of th e  subject, 
especially in system atic  works, as applied  to  the  chitinous receptacle w ithou t reference to  its  con­
ten ts , th a t  it  seem s wise, on fu rth e r consideration, to  use b n t  th e  tw o term s “ nem atophore” 
applied to th e  sarco theca w ithou t necessary  reference to its  contents, and  “ sa rco sty le” as applied  
to th e  “ defensive zooid,” “ inachopolyp,” “ protoplasm ic process,” “ sarcodal process,” etc., of 
various w riters. W h e th e r th e  term  is an a p t one or not is aside from the  question now th a t  i t  has 
become firm ly in tren ch ed  in continuous use.

N em atopliores have  been d iv ided  by A llm an into four classes, accord ing  to  th e  position th ey  
occupy in th e  colony. N em atopliores found in p a irs  a t  the  side of, or im m ediately above th e  hydro- 
thecæ are  supracalycine nematopliores; those found ou the  Iront of th e  hydrocladia, mesial nemato- 
phores; those on th e  m ain stem  or b ranches are  cauline nematopliores; an d  finally, those a ttach ed  to 
the gonangia or special p ro tec tive  branches of th e  gonosome are  gonosomal nematopliores. They

1 R e p o rt on th e  H ydro ida, d re d g e d  b y  II . M. S. I'haUemjer d u r in g  th e  y e a rs  1873-76, Pt.  1, P lu m u la r id æ , 1883, p . 5.
2 H u n te r ia n  L e c tu re s , m a n u s c r ip t ,  L o n d o n , 1851.
3 J o u r n a l  o f  th e  M a rin e  B io lo g ica l A sso c ia tio n  o f  th e  U n ite d  K in g d o m , N ew  S er., IV , No. 2, 1896, p . 149.
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have also been divided into two general classes, according to their a ttach m en t to  the  hydrocaulus. 
W hen jo ined  to  the h itte r  by a slender pedicel which adm its  o f more or less movement, th ey  are 
called free nem atopliores, an d  are  charac teris tic  of th e  eleutlieroplean p lum ularians; when they  are 
iirm ly jo ined  to  th e  hydrocaulus by a b road  rig id  base  th ey  are  called fixed nem atopliores, and  
are  ch arac teris tic  of th e  sta top lean  p lum ularians. E ach  of th ese  groups is again  d iv ided  in to  
monothalamic an d  bithalamic nem atopliores, th e  form er nam e being given to tho se  w ithou t an  
in te rna l c ircu lar rid g e  or shelf pa rtia lly  d iv id ing  th e  in terio r into tw o cham bers; and th e  la tte r  
nam e being applied  to  those form s hav ing  th is  s tru c tu re . The p rev a len t type in  th e  E leu thero ­
plea i s th e  b ithalam ic, while in th e  S ta top lea  th e  m onothalam ic nem atophore prevails. T here are  
exceptions, however, in both cases. P lum ularia  sim ilis (fig. 47) and  Plum ularia p innata , generally

regarded  as eleutlieroplean species, have m onothalam ic nem atopliores, while X uditkeca dalli 
(figs. 71, 711), a  sta top lean , has p lain ly  b itha lam ic  nem atopliores. So la r  as I have been ab le to 
ascerta in , no A m erican eleutlieroplean has m onothalam ic nem atopliores.1 There a re  also a  num ­
ber of in te rg rad a tio n s  betw een the  tree  an d  fixed nem atopliores. Indeed  th e  m onothalam ic 
nem atopliores found in the  genus Plumularia  a re  all “ fixed 7 in a lite ra l way, and  sueli species 
as P . pinnata  an d  /'. sim ilis should probably be placed in  J ic k e l i i  genus K irchenpaueria , as m odi­
fied by Bale, characterized  by an absence of the supracalycine nem atopliores and  tho  presence of 
naked sareostyles in  th e ir places. B oth  P. p inna ta  and  P . sim ilis are  possessed of these  ch a r­
ac te rs  and , in addition , th e ir  nem atopliores are m onothalam ic and  fixed, in which th ey  fu rth e r

1 S in ce  w r i t in g  th e  a b o v e  I h a v e  found, m o n o th a la m ic  n e m ato p lio re s  ou a  n ew  sp ec ies , P lu m u la r ia  goodei, fro m  
C a lifo rn ia . (See p i. v i l ,  lig . 4 .)

TYIMCAf.  N EM A T O IM IO H K S UK T H E  E L E U T I I K K O I 'E E A .  M uch en larged .
F ig . 37.— P lu m u la ria  m egalocephala.
Fig . 38.—P . clarkei, m esial.
F ig . 30. -M onostaechas quadridens, ca tiline. 
F ig . 40.—J I. q u a d r id en s„ su p raca ly c in e . 
F ig . 41.—J /.  quadridens, m esial.
F ig . 42. — C a lv in ia  m irab ilis.
F ig . 43.— Schizo tricha  p a r v u la , m esial.

F ig . 44.—S. d ichotom a , m esial.
F ig . 45.—D ip lop teron  long ip in n u la , m esial.
F ig . 40.—P o lyp lu m u la r ia  a rm a ta ,  m esial.
F ig . 47.—P lu m u la r ia  sim ilis.
F ig . 48.— D iplopteron quad i iconic, su p raca ly c in e . 
F ig . id .— H alop teris  ca r in a ta , su p raca ly c in e .
F ig . 50.—I I .  ca rina ta , m esial.
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agree w ith th e  figures o f Kirchenpaueria.' A ltho u g h  th is group is sta top lean , so far as its  nemato- 
phores are  concerned, i t  is  allied  by  every  o ther ch a rac ter bo th  of tropliosonie and gonosome to 
the m ost typ ica l eleu tlieroplean  genus.

In  m any E leu therop lea  th e  m esial nem atophore is fixed an d  no t free; for exam ple, P lum ularia  
clarkei (fig. 38), P . dendritica, Monostaechas quadridens (fig. 11), and  Halopteris carinata (fig. 50). 
A ccording to  B a le 3 th is  is tru e  of a t  leas t h a lf  of th e  A u stra lian  species. B oth  th e  supracalycine 
and m esial nem atopliores of Halopteris carinata  a re  fixed, and  th e  species is therefore  lite ra lly  
statoplean, a lthough  its  rela tionsh ip  w ith the  eleutlieroplean forms is evident. In  the  rem arkab le  
genus Gattya  A llm an th e  sing le species has im m ovable m esial nem atopliores and  m ovable 
supracalycine nem atopliores.

I t  will th u s  be seen th a t  no h a rd  and  fast line can be draw n betw een the two g rea t g roups of 
P Iunuilarida; on th e  basis of th e  fixed or free condition o f th e  nem atopliores. The m onothalam ic 
and bithalam ic condition affords, perhaps, a b e tte r  basis, a lthough , as we have seen, i t  also has 
exceptions, which, however, would be  reduced if  those species properly belonging to Kirchenpaueria  
were p laced  in  th a t  genus, which B ale considers s ta top lean . The b es t ch aracter, perhaps, th a t  
has ye t been suggested  is th e  one m entioned by Bale, who says th a t, with a single p robable  excep­
tion, the  supracalycine nem atopliores are  a ttach ed  to  th e  hydro theea ' in  th e  S ta top lea  and  not in 
tlie E leu theroplea.

The m ost common form of free nem atophore is th a t  found in  A ntennularia , Antennopsis, and  
m ost species of P lum ularia  (fig. 37). I t  is trum pet-shaped  in  outline, th e  small end of th e  tru m p e t 
being a ttach ed  by a m ovable jo in t to  th e  hydrocaulus, and  th e  la rg e  end or “ b e ll” being d ista l, 
the  in te rn a l ridge  being  a t  th e  jun c tio n  of th e  bell and  th e  handle. The a ttach m en t is by  m eans 
of an exceedingly slender pedicel in some species; for exam ple, Antennopsis dint«ns, Schizotricha 
parvula  (tig. 13), and  Polyplum ularia arm ata  (fig. IO). In  sueli species tho nem atopliores are  ap t 
to be broken  off and  lost. In  nearly  a ll cases w here th e  supracalycine nem atopliores are  trum pet- 
shaped, th e  m esial and  canline nem atopliores have th e  ap ertu re  oblique, so as to face more or less 
tow ard the  hydrocladium  or stem  (fig. 44).

The varia tio n s in  size an d  shape of tho free nem atopliores can b es t be understood  by consu lt­
ing th e  accom panying figures m ade w ith  th e  cam era lucida, a ll being m agnified to th e  same 
degree, unless otherw ise no ted  in  th e  explanation  of the  figures. I t  w ill be seen th a t  the  v a ria ­
tion in  size is very g rea t, for exam ple, betw een th e  nem atopliores of Schizotricha parvu la  (fig. 43) 
and  Schizotricha dichotoma (tig. 44); and  th e  difference in  shape is equally  rem arkable, for exam ­
ple, betw een Diplopteron quadricorne (fig. 48) an d  Plum ularia clarkei (fig. 38). So far as I  have 
been able to ascerta in , none o f th e  free nem atopliores have m ore th an  a  single ex ternal opening, 
and th a t  is alw ays term inal. I t  is also no tew orthy  th a t  th e  hydrotheea; o f th e  E leu therop lea 
never have ap e rtu res  ou th e ir  an te rio r faces for th e  adm ission of the  leng thened  processes of the  
sarcostyles.

There is often a d is tin c t difference betw een th e  supracalycine, m esial, cauline, and  gonosomal 
nem atopliores in  tho  sam e species; for exam ple, referring  to th e  nem atopliores of MonosUechas 
quadridens (figs. 39-41), we see th a t  th e  supracalycine nem atophore is bell-shaped, w ith  a horizon­
ta l ap e rtu re ; th e  m esial nem atophore is curved, w ith an  oblique orifice, and  is firmly a rticu la ted  
to th e  hydrocladium  b y  a broad  base, and  the  cauline nem atophore is longer, s till more curved, 
w ith an  oblique orifice and  a m uch narrow er base. The nem atopliores of Plum ularia clarkei p re ­
sent a sim ilar series of differences. In  m ost cases th e  gonosom al nem atopliores resem ble th e  can- 
line. The gonosom e of Sciurella indivisa  A llm an is p ro tec ted  by a num ber o f trum pet-shaped  
nem atopliores disposed in  a  sem icircular m anner, all borne on hollow la te ra l processes, sp ring ing  
from the d is ta l end o f th e  gonangium .

A lthough  th e  nem atophorus m ay be accidentally  absent, they  a re  probably" normal to all 
plum ularians. The two classes, m esial and  cauline, are  p resen t in a ll species known to  me. The 
supracalycine p a ir is ab sen t in  tho  genus Azyyoplon, and  in  those species of Plum ularia  which 1 
have suggested  should  go in to  th e  genus Kirchenpaueria,. Gonosom al nem atopliores a re  p resen t 
in all P lum ularidæ  except certa in  species of H alicornaria.

'F u r t h e r  N o tes  on  A u s tra l ia n  H y d ro id a , w i th  D e sc rip tio n s  o f  som e N ew  Species. P ro c e e d in g s  o f  t l ie  R oyal 
S ocie ty  o f  V ic to r ia , 1893, p . 11)7, p i .  V I, tigs. 4-7.

2T h e  G en era  o f  th e  P lu u x u la riid ic , w i th  o b se rv a tio n s  on  v a r io u s  A u s tra l ia n  H y d ro id s . M e lb o u rn e , 1880, p . 7.
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Nematopliores o f  the Statoplea.— Iii th e  S ta top lea  th e  nem atopliores are  alw ays fixed am i 
alm ost alw ays m onothalam ic, th e  only exception know n to me heilig in the  “ in in u ta ” group of 
Aglaophenia  (flg. 51) and  in  N uditheca dalli (flg. 72), w here th e  nem atopliores, especially  the  
m esial ones, exh ib it in te rn a l ridges fully as pronounced as in  m any typ ica l E leutheroplea.

There is more d iversity  in  th e  nem atopliores of th e  S ta to p lea  th a n  in th e  o ther group, and 
th e ir  size is, on th e  average, considerably  g re a te r; so m uch so th a t  i t  was found inexpedien t to 
rep resen t them  all on th e  saíne scale in  th e  accom panying flgures, w here figs. 60, 61, an d  74 are  
m uch less m agnified th an  tlie  o thers, th e  rem ainder being  rep resen ted  on th e  scale adop ted  for th e

F ig .51.— Aglaopthenia m in u ta . o, e x ten s ib le  p rocess o f  sarco ­
style,; ha, hyd ro th eca l a p e r tu re ; n. n en ia to cv s ts  : sa, 
su p e r io r  la te ra l a p e r tu re ;  ta , te rm in a l a p e r tu re  o f 
nem atophore .

F ig . 52.—A. m in u ta ,  su p raca ly c in e .
F ig . 53.—A . lojihocarpa , m esial.
F ig . 54.—A . lophocarpa, sup raea ly o in e .
F ig . 55.—A . b icornu ta , m esial.

Fig. 50.—A . rhynchocarpa, a, c a u lin e ; b, con ica l p rocess. 
F ig . 57.— A . cristifrons, cauline.
F ig . 58.—.1. m a m m illa ta ,  cau line .
F ig . 50.— A aperta , cau line .
F ig . 00.— C ladocarpus piaradisea, su j raca lye ine .
F ig . 01. — C ladocarpus parad isea , m esial.
F ig . 02. — C. carina tu s, su p raca ly c in e .
F ig . 03. —C. carina tu s, m esial.

eleutlieroplean nem atopliores. The typical a rran g em en t am ong tlie  S ta top lea  is rep resen ted  in 
A . lophocarpa (flg. 53), in w hich th e  supracalycine pair a re  small, m onothalam ic, s ligh tly  geniculate, 
even rim m ed, and  th e  m esial nem atophore is ra th e r  sh o rt an d  spurlike, w ith a term inal ap e rtu re  
and a  perforation  betw een th e  ad n a te  portion and  the  hydrotheea. In  m ost species of Cladocar­
p us  (fig. 60) th e  supracalycine  nem atopliores a re  very  broad  above an d  constric ted  below. In  
o thers of th e  same genus th e ir  m arg ins are  d istinc tly  den ticu late , a condition of affairs qu ite  
charac teristic  of th e  genus, Aglaophenopsis. In  Cladocarpus carinatus (flg. 62) these  stru c tu res  
a re  constric ted  a t  th e  d is ta l end an d  have  an  ap e rtu re  m uch sm aller th a n  th e  g rea te s t in te rn a l
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diam eter o f th e  nem atophore, while in Cladocarpus grandis they  have long, w inglike, la te ra l 
expansions (fig. 28). In  Lytocarpus philippinus  they  are  long and  tu b u la r. In  L. clarkei th ey  
have two openings, one term inal and  one in tero -la teral (flg. 67). In L . fu rca tu s  th ey  are  forked, 
each fork te rm in a tin g  in a round  opening (flg. 68). In  the  genus Kirchenpaueria  the  supracalycine 
nem atopliores are  en tire ly  lack in g ; an d  in Pentandra  (von Lendenfeld) th e re  are  tw o p a irs  of 
supracalycine nem atopliores, as th e  term  is used in  th is  w ork, w hich, in  connection w ith  th e  
mesial nem atophore, m ake five o f these  s tru c tu re s  associated  w ith  each hydro theea . A ccording 
to von Lendcnfeld 's figure (fig. 71),1 all of th ese  a re  b ithalam ic.

The m esial nem atopliores are  alw ays p resen t in  th e  S tatop lea, being usually  moro or less 
adna tc  to  the  fron t of th e  hydrotheea, and a re  never very  d is ta n t from it. In  several species of 
Cladocarpus th ey  are d is tin c tly  sep ara te  from th e  hydro theea , while in  o th ers  th ey  a re  very  short 
and adnate . In  some o ther species, for exam ple, Lytocarpus ramosus, th ey  are  ad n a te  to  th e  en tire  
front, while in o thers, for exam ple, H alicornaria  longicauda (flg. 73), th ey  a re  ad n a te  to th e  en tire  
front and  pro ject far beyond an d  above th e  hydro theea . In  m ost species th e  basa l portion  o f the  
mesial nem atophore is adnate , w hile th e  d is ta l end is free in  th e  form  o f a sh o rt sp u r ( Lytocarpus 
furcatus) or i t  m ay be a  leng thened  hornlike process as in  H alicornaria ilici stoma  B ale. A ra re  
arrangem ent is illu s tra te d  by Thecocarpus benedicti (P la te  X X V , fig. 3), w hich lias tw o m esial 
nem atopliores in  th e  m edian line below each hydro theea, an d  a un ique a rran g em en t is found in 
Aglaophenopsis hirsuta  w here th e  nem atophore is so broadly  forked as to  ap p ear in  fron t view to be 
double (lig. 61). A nother un ique form is rep resen ted  in  th e  “ doub le-barre led” m esial nem atophore 
of Aglaophenia bicornuta (flg. 55). T here  is m uch d iversity  also in  th e  ap e rtu res  of th e  m esial 
nem atopliores. W here  th ey  are  short, or are no t ad n a te  to  th e  hyd ro theea , th ey  are  furnished 
w ith a single ap e rtu re  w hich m ay be te rm ina l and  round  (Cladocarpus carinatus, fig. 62), 
or term inal and  posterior—th a t  is. facing th e  h y d ro th eea—as in  Thecocarpus normani. In  
Aglaophenopsis th is  is th e  case w ith  each p a r t  of th e  forked nem atophore, b u t h ere  the  m argin  is 
finely denticu late. So far as I  am aw are, th ere  is no Cladocarpus in which th is nem atophore has 
two ex ternal openings, e ith er bo th  in te rn a l, or one ex te rn a l an d  th e  o ther lead ing  in to  the 
hydrotheea. In  m any species o f Aglaophenia  th e re  is a term inal opening w hich is, of course, 
external, and  also an orifice connecting  th e  ad n a te  portion  o f th e  nem atophore w ith the  in te rio r of 
the  hydrotheea, for exam ple, A. lophocarpa (flg. 53); in o thers o f the  same genus th e re  ap p ear to  
be th ree  openings, one a t  th e  d is ta l end, ano ther, ex ternal, above and  n ear th e  jun c tio n  of the  
nem atophore w ith the  hydro theea, and  the  th ird , in ternal, connecting tho  a d n a te  portion  of the  
nem atophore w ith th e  hydro thecal cav ity  as in  Aglaophenia m inuta  (fig. 51).

In  a  num ber of species o f H alicornaria  (for exam ple, 11. longicauda) w ith  very  long m esial 
nem atopliores these s tru c tu res  have tw o d is tin c t ex ternal openings, one term inal, and  th e  o th e r ju s t  
above and  fron ting  th e  hydro thecal ap e rtu re  (fig. 73). M r. B ale, in  a le tte r  to th e  au tho r, says: 
“ 1 have noticed in H alicornaria longirostris th a t  occasionally in  p a r ts  of th e  polypidom  the 
term inal ap e rtu re  is w anting , th e  nem atophore being  closed a t th e  end, b u t I  im agine th a t  th is is 
tem porary or abnorm al.”

The cauline nem atopliores a re  o rd inarily  small, spurlike processes w ith  a term inal opening, 
adnate by th e ir  inner sides to th e  stem , th e  ap e rtu re  being  b road  and  oblique, p a rtia lly  facing th e  
stem (fig. 57). They also com m unicate by a  broad  opening w ith  th e  cœ nosare o f th e  stem . One 
or two of these s tru c tu res  are  alm ost alw ays to  be found a t  th e  base  of each hydroclad ium  on the 
antero la te ra l aspect of the stem  and branches. In  add ition  to  these  th e re  is often a single 
nem atophore on the  fron t o f each in ternode n ear its  lower end. In  th e  nonhydroclad iate  p a r t  of 
the stem they  sometimes occur in  a linear series, for exam ple, Cladocarpus pectiniferus, and  w here 
the stem is fascicled th ey  m ay occur in  num erous series, each corresponding  to  one of the  
component tubes o f th e  stem , for exam ple, Thecocarpus ( Aglaophenia) m yr iophyllum  and  Thecocarpus 
benedicti.

The principal varia tions in  size and shape of cauline nem atopliores am ong th e  A m erican  
species of S tatop lea  are illu s tra ted  by  th e  accom panying figures, a ll o f w hich a re  d raw n to the  
same scale w ith th e  exception of fig. 60. A  typ ical form would be  th a t  found in  fig. 57, from which 
the principal d ep artu res  are, first, a  constric ted  orifice (flg. 59), w ith  a  tendency  to  a separa tion  of

1 T he A u s tra l ia n  lly d ro m e d n s ie , P t .  4, P ro c e e d in g s  o f  th e  L in n e a n  S o c ie ty  o f  N ow  S o u th  W ales , IX , P t .  3, 1881, p i. x v i .
12833------2
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the  term inal a jie rtu re  from the  p a r t  facing th e  stem ; second, an  elongation of th e  la tte r  nem ato­
phore, w ith  a  p la in  (fig. (10) or c ren u la ted  (iig. (ÎG) ap e rtu re ; th ird , a no tab le  b roadening  of th e  
d is ta l portion  o f th e  nem atophore and  a  tendency  tow ard  th e  form ation o f two ap ertu res  a t  the  
up p er corners (flg. 70). This la tte r  ty p e  is carried  to  an  ex trem e in  Aglaophenopsis h irsuta  (flg. 04), 
in  w hich th e re  appears to  be a  p a ir  o f  nem atopliores, while in  rea lity  th ere  is a  single one w hich is 
forked and  has tw o d ista l b ranches, each w ith  a d is tin c t ap e rtu re . T he la rg est cauline ncm ato- 
phores a re  found in  the  portion  of th e  genus Lytocarpus em braced in  th e  genus Nematophorus of

T V P I C A E  N E M A 'L 'O P llO ltE S  O F  T H E  .ST A TO J ' LE A .  M n t  h  C J l h i r g t M L  

F ig . 64.— A glaophenopsis h irsu ta , m esia l. F ig . 70.—L . fu r c a tu s ,  can line, allow ing im m atocysta .
F ig . 05.—A . h irsu ta , gonosom al. F ig . 71.— N ud itheca  d a lli, m esial.
F ig . GO.—A . h irsu ta , ca u lin e . F ig . 72.— -V. dalli, su p ra ra ly c iiie .
F ig . 67.— L y to c a rp u s  clarkei, su p raea ly e in o . F ig . 73.—H a lic o rn a r ia  longicauda, m esial.
F ig . 68.—L . fu rc a tu s ,  su p raca ly c in e . F ig . 74.— A g laophen ia  sp . (a f te r  von  L en d en fe ld i. M uch  less
F ig . 09.—L . cu r tu s , ca u lin e . a, p e rfo ra te d  p rocess. m agn ified  th a n  tlie  o th e r  figu res.

C larke. Til some cases these  are  alm ost h a lf  as high as th e  hydrothecæ . Aglaophenopsis cornuta 
V errili also h as rem ark ab ly  large  cauline nem atopliores which are  very  beau tifu lly  crenu la ted  
around  th e  m argin.

In  m any species of bo th  groups of riu m u la rid a ; a careful exam ination a t  th e  base of th e  
hydrocladium  will reveal a more or less prom inen t conical, m am m illate, or tu b u la r  projection w ith  
a  round  ap ertu re  a t  its  sum m it. This is  u sua lly  reg a rd ed  as a nem atophore. A llm an, th e  lirs t to  
call a tten tio n  to th e  s tru c tu re s  u n d er consideration , in  h is descrip tion  of Aglaophenia perpusilla
speaks of th e  process as bearing  a nem atophore.1 The b est exam ple of th is  s tru c tu re  is found in

1 R e p o rt ou th e  H y d ro id a  c o lle c te d  d u r in g  th e  E x p lo ra tio n  o f  th e  G u lf  S tre a m  b y  L . F . I le  P o u r ta lc s ,  M em oirs o f  
th e  M useum  o f  C o m p a ra tiv e  Z oology , V, H o. 2, 1877, p . 48.
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the  genus Nematophorus of C larke (flg. 09«), w hich is regarded  in the  p resen t work as a p a r t  of 
Lytocarpus. D r. C larke, in d iscussing th is  in  connection w ith  Nematophorus grandis, says:

T lie  cœ n o sare  o f  th o  m o st p ro x im a l h y d ro th e e a  on e a c h  p in n a  finds i t s  w ay  to  t l ie  cœ n o sa re  o f  th e  m a in  s te m  
b y  p a s s in g  d ir e c tly  th r o u g h  th o  c a v i ty  o f  th e  o v a l b a s a l  p ro cess , a n d  from  th e  s i / e  o f  th e  o p e n in g  o f  th e  b a s a l  p rocess 
I im ag in e  t h a t  i t  n in s t  h e  u se d  fo r  th e  p ro tru s io n , o f  p ro to p la sm ic  p ro cesses  l ik e  th o s e  fro m  a n  o rd in a ry  n e m a to ­
p hore . T h e  p ro cess  d iffers, h o w e v e r , from  th e  o rd in a ry  n em a to p lio re s  in  c o n ta in in g  a p o r t io n  o f  t r u e  cœ n o sa re , an d  
to  th is  e x te n t  i t  a p p ro a c h e s  th e  n a tu r e  o f  a  h y d ro th e e a ;  t h a t  is , th e r e  e x is ts  a  sw o lle n , o v a l p ro c e ss  o f  th e  p e r is a rc , 
c o n ta in in g  a  p ro cess  o f  th e  cœ n o sare , a n d  w ith  ( w h a t  in  a l l  p r o b a b i l i ty  is)  a  m e s ia l n e m a to p h o re  u p o n  i t s  u p p e r  
su rface . I t  a p p e a rs  to  b e , th e n , a  s t r u c tu r e  w h ic h  w e m a y  lo o k  u p o n  as a  r u d im e n ta ry  h y d r o th e e a .1

L ater in v estiga tions liave dem onstra ted  th a t  tlie  nem atopliores contain  tru e  cœ nosare, and 
therefore th e  above d istinc tion  betw een th e  h y d ra n th  and nem atopliores b reaks down. I  have 
carefully exam ined a  num ber of species ex h ib iting  these  processes an d  found n o th ing  to  ju stify  
the theory  th a t  th ey  are  ru d im en ta ry  hydrotheea:. I t  appears to  mo th a t  th e  processes them selves 
contain 110 com osarc, b u t th a t  th e  cœ nosare of th e  hydrocladium  is seen th ro u g h  tho  axierture 
of th e  process, th e  cav ity  o f w hich com m unicates broad ly  w ith  th a t  o f th e  hydrocladium . X either 
have I  been able to  find th e  large  nem atooysts w hich are  so conspicuous in th e  nem atophorus of 
the same species. In  110 case, moreover, have  I  found th e  sarcosty le  pro jecting  from th e  ori flee. 
A no ther feature, w hich casts  a dou b t on th e  th eo ry  th a t  ive have here  to  deal w ith  a nem atophore, 
is the fact th a t  in  a ll species w hich I  have exam ined th e  usual num ber of cauline nem atojihores is 
p resen t in addition  to  th e  problem atical process u n d er consideration . Prof. W . Iiaid win Spencer 
suggests a use for th e  couical processes which is w orthy  of consideration. In  his discussion of 
Plum ularia procumbens, he s a y s :2

In  th e  ax il o f  th e  p in n u le s  th e r e  a re  p r e s e n t  tw o  n em ato p h o re .s— * * (2) b e tw e e n  th e se  a  c u r io u s  s t ru c tu r e
form ed  o f  th e  p e r is a rc , h a v in g  t i le  sh a p e  o f  a  eone w ith  th e  a p e x  c u t  off. T lie  sp a c e  w ith in  th e  l a t t e r  co m m u n ic a te s  b y  
th e  n a r ro w  e n d  w ith  th e  e x te r io r ,  a n d  b y  th e  b ro a d e r  w ith  th e  c a v 'ty  o f  t l ie  p in n a  jo in t .  I n to  i t  ce lls  o f  th e  ec to d e rm  
m ay  e n te r  to  a  s l ig h t  d eg ree , b u t  m o re  u s u a lly  i t  a p p e a rs  to  b e  ui o ccu p ied  ( in  s p i r i t  p re se rv e d  sp e c im en s) , a n d  I  am  
q u ite  u n a b le  to  a t t a c h  a n y  m e a n in g  to  i t ,  th o u g h  i t  is  a  p e r fe c t ly  c o n s ta n t  s t r u c tu r e .  * * * P o ss ib ly  i t  m a y  se rvo
as a  m ean s o f  a llo w in g  o f  th e  in g re s s  a n d  e g ress  o f  w a te r  to  a n d  fro m  th e  p c r is a r c a l  tu b e s . A n y  sp a c e  b e tw e e n  th e  
ec to d e rm  a n d  th e  p e r is a rc  in  th e  very  n u m e ro u s  tu b e s  w h ic h  com pose th e  co lo n y  m u s t  p re su m a b ly  b e  t i l le d  b y  
l iq u id . T h e  o p e n in g s  le a d in g  in to  th o  h y d ro th e e a 1 a n d  n e m a to p h o ru s  from  th e  s te m  a re  sm a ll a n d  n a r ro w , a n d  q u ite  
filled  u p  b y  th o  so f t  p a r ts .  W h e n  su d d e n  c o n tra c t io n  ta k e s  p la c e  p a r t  o f  t h e  so f t p o r t io n s  m u s t  b e  w ith d ra w n  
th ro u g h  th e se  o p e n in g s  a n d  o ccu p y  sp a c e  w ith in  th is  p e r is a rc a l  tu b e  p re v io u s ly , p re su m a b ly , o c c u p ie d  b y  f lu id . I f  
th e ro  bo som e m ean s o f  e x p e ll in g  th i s  f lu id , th e n  th e  s u d d e n  c o n tra c t io n  o f  th e  p o ly p e s  a n d  m a c h o p o ly p e s  is  re n d e re d  
m ore easy . I t  m a y  b e  t h a t  th e se  o p e n in g s  se rv o  th i s  p u rp o se . T ho o p e n in g s  a re  g u a rd e d , as i t  w ere , b y  tw o  
m acho p o ly p es .

The gonosomal nem atopliores of th e  S ta top lea  are  qu ite  co n stan t in  th e ir  genera l features, the  
most ch aracteristic  form being represen ted  in  A. plum a. T hey are  oval in form, borne on th e  edges 
of the  corbula leaves, and  curved  so th a t  th e ir  ap e rtu res  are  d irected  nearly  upw ard. They are 
m onothalam ic, a lthough  th e re  is a dow nw ard pro jecting  ch itinous process 011 th e  in te rio r o f the 
side nex t the  corbula leaf. In  the  genus Aglaophenia  nem atopliores are borne on both  edges of 
the  corbula leaves, a lthough  in w hat is called th e  “ c lo sed ” corbula th ere  is ap p aren tly  b u t a 
single row s itu a ted  on th e  d is ta l edge of th e  leaf, those 011 th e  proxim a] edge being  concealed by 
the im brication of th e  leaves. These nem atopliores v a ry  considerab ly  in  size and  shape, sometimes 
assum ing th e  form of a  tu b e  (Aglaophenia rathbuni) an d  again  being  alm ost g lobular {A. plum a). 
There is often a very  long, pointed or tu b u la r  nem atophore d irec ted  forw ard  from n ear th e  base  of 
each corbula lea f (A. lophocarpa). In  th e  genera possessing pliy laetogonia th e  nem atopliores are 
arranged  in  more or less reg u la r row s along th e  p ro tec tive  b ranch le ts . Som etim es th e re  is a  d is­
tinc t a rrangem en t in  se ts  of th ree  (Lytocarpus) w hich are  supposed to  rep resen t th e  supracalycine 
and mesial nem atopliores of hydro theea ' w hich have been rep laced  by gonangia. In  several species 
of Aglaophenopsis these  p liy laetogonia  a re  jo in ted , each jo in t bearing  a nem atophore on its  ou ter 
surface; for exam ple, Aglaophenopsis hirsuta  (fig. G5).

Very long tu b u la r nem atopliores a re  found on the gonosome of Lytocarpus ramosus (Fewkes), 
and they  are fu rth e r rem arkab le  for hav ing  both  a term inal an d  la te ra l apertu re . In  Aglaophe-

1 R e p o rt 011 th e  H y d ro id a  c o lle c te d  d u r in g  t i le  E x p lo ra t io n  o f  t h e  G u lf  S tre a m  a n d  .G u lf  o f  M exico  b y  A le x ­
an d e r  A gassiz , 1877-78, B u lle t in  o f  th e  M u seu m  o f  C o m p a ra tiv e  Z oo logy , V , N o. 10, p . 240.

2 A N ew  F a m ily  o f  H y d ro id e a , to g e th e r  w i th  a  D e sc rip tio n  o f  th e  S t ru c tu r e  o f  a N ew  S p ec ies o f  R lu m u la r ia , 
T ra n sa c tio n s  o f  th e  R o y a l S o c ie ty  o f  V ic to r ia , 1890, p p . 132,133.
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nopsis tlie  m arg ins of tlie  nem atopliores are  finely crenu la ted . lii m ost o ther forms th e  m arg ins 
are  even.

In  Nuditheca dalli (P la te  X X X I V, flg. (I) th ere  is 110 p ro tec tiv e  b rauch te t, and  in  th is  ease th e re  
are tw o bithalamic nem atopliores a ttach ed  d irec tly  to  th e  gouangia, as so commonly found in  the  
E leu theroplea. This a rran g em en t is, I  believe, un ique am ong th e  S tatop lea. In  those species of 
Halicornaria  th e  gonosome of which 1 have exam ined th e re  a re  no gonosom al nem atopliores.

Sarcostyles.—A s before in tim ated , th e  w rite r p refers to designate  th e  sarcodal co n ten ts  o f th e  
nem atopliores as sarcostyles, a  name orig inally  proposed by  H iucks and  synonym ous w ith the  
‘‘extensile  p rocess” of 11 i nek s's earlier w ork; “ protoplasm ic process,'7 “ sarcodal p ro cess” of 
A llm an; “ w elirpolypen,” “ m acliopolyps,” “ w e lirth ie r” of von Lendenfeld, K irchenpaner, and 
o th e rs ; “ nem atophores” of M erejkow sky, H am ann, and W eism ann. The la s t th ree  au tho rs, 
however, seem to include b o th  th e  sarcosty le  an d  nem atophore, as th e  term s are  here used, u n d er 
the  common and orig inal designation  “ nem atophore.”

I t  is doubtful if any  s tru c tu re  found in  th e  H ydro ida  has given rise to  more discussion and  
incited to  more careful investiga tion  th a n  th is. From th e  tim e when A llm an, in  18(11, published  
his com m unication On th e  O ccurrence of A m m biform  Protoplasm  and th e  Em ission of 
Pseudopodia am ong th e  H ydro ida  down to  th e  m ost recen t investigations no s tru c tu re  found 
in  th e  p lum ularians has been so carefully and  repeated ly  studied. P e rh ap s th e  g row th  of our 
know ledge concerning th e  sarcostyles can b est be understood  by m eans of a b rie f sum m ary of th e  
p rincipal discoveries, discussed in chronological order.

In  1808 Sem per, in h is P re lim inary  X arra tiv e  of th e  Philippines, speaks of a hydro id  
alm ost as h igh  as a m an, in w hich the  th ree  nem atophores associated w ith each hydro theea  
contains “ nessel polyps.” In  his l ig u re 1 of th e  la tte r, w hich are  undoubted ly  sarcostyles, we 
have th e  iirs t rep resen ta tion  of these s tru c tu res  th a t  I  have been able to  And, an d  th is  flgure 
rep resen ts th e  sarcosty le as being a tru e  person w ith well differentiated  endoderm  and  a large 
body cavity , th u s  coming considerably  nearer th e  tru th  th an  m ost w riters for th e  succeeding 
tw en ty  years. The species in  question seems to  have been Lytocarpus philippinus(K ivchenpsm er).

In  1804 A llm an published th e  above-m entioned paper,-’ in  which he described th e  co n ten ts of 
the  nem atophore as a soft g ran u la r mass w hich could send fo rth  very  ex tensible processes which 
could be very  g rea tly  produced and  th en  so com pletely re trac ted  as to apparen tly  d isappear. 
These processes have, moreover, th e  pow er of sending  forth  pseudopodia, as does tho  Anim ba, 
and ac tin g  in m any respects exactly  as do certa in  Rhizopoda. The au th o r considers th a t  th e  
sarcostyles are composed of undifferen tia ted  protoplasm  in w hich nem atocysts a re  sometimes 
immersed.

In  18(i8 H in c k s 1 quotes from the  above-m entioned paper of A llm an and  ad d s: “ I  have m ade 
sim ilar observations on Plum ularia setacea and  P. frutescens. On a young specim en of th e  la tte r  
species ob tained  a t  O ban tho  nem atophorus were in  a s ta te  of g rea t ac tiv ity , sending  ou t long 
filam entary  processes, w hich ten d ed  some upw ards and  some dow nw ards, following th e  course of the  
stem  and  branches, and com pletely investing  th e  zoophyte w ith  a  m u ltitude  of gossam erlike 
th read s .” This au th o r does no t re g a rd  th e  nem atophores as weapons of oflense, for th e  reasons 
th a t  nem atocysts are  no t alw ays p resen t an d  th a t  they  are  no t carried  ou t with th e  pseudopodial 
processes. H e suggests th a t  th ey  m ay have some connection w ith  th e  n u tritio n  of th e  colony. 
A s to the  histological s tru c tu re  of th e  sarcostyles, he regards these  organs as “ ectoderm al off­
shoots som ew hat less consolidated th a n  th e  layer from w hich they  o rig inate .” TI10 ectoderm  he 
describes as “ of the  sim plest hom ogeneous’tex tu re , a s truc tu re less contrac tile  substance  no t 
un like ‘ sarcode ’ in  any essen tia l p a rticu la r .”

In 1871 A llm an 4 reaffirm s th e  structu re less composition of the con ten ts of the nem atophores 
an d  says : “ I t  differs in  110 respect from  th e  sarcode m a tte r com posing th e  bodies o f tho  Rhizopoda, 
and, like it, i t  is capable of em itting  tru e  pseudopodia.” I le  says th a t  the  nem atocysts are  
sta tionary , never being carried  ou t by  th e  sarcode or its  processes.

1 Z e i ts c h r i f t  f ü r  w iss e n s c h a f t l ic h e  Z oolog ie , X I I I ,  p i. x x v m ,  fig. 1«.
'* O n th o  O c c u rre n c e  o f  A n u eb ifo rm  P ro to p la s m  a n d  th e  E m issio n  o f  P se u d o p o d ia  am o n g  th e  H y d ro id a , A n n a ls  

a n d  M a g az in e  o f  N a tu r a l  H is to ry , M arch , 1861, p . 208.
:1 l i r i t i s l i  H y d ro id  Z o o p h y te s , L o n d o n , 1868, p p . x v i i ,x v i i i .
1 A M o n o g rap h  o f  th e  G y m n o b las tio  o r  T u b u la ria .il H y d ro id s , R ay S o c ie ty , L o u d o n , 1870-1872, p . 115.
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lío  fu rth e r investiga tions of im portance seem to have been carried  on u n til eleven years la ter. 
In  1882 I la in a u n 1 b rou g h t to b ear upon th e  sarcosty les for th e  first tim e th e  m odern m ethods by 
which th e  efficiency of th e  microscope has been so im m ensely increased, and  succeeded in  discov­
ering some of th e  m ost im p o rtan t points reg a rd in g  th e  natu re , bo th  histological and  homological, 
of these in te restin g  stru c tu res . T his au th o r con tribu ted  th e  following poin ts : The sarcosty le  is 
composed of ex te rn a l ectoderm  w ith  an  endoderm al axis w hich is composed of nucleated  cells, the  
two being separa ted  by  th e  stutzlam elle. T here  are  a few nem atocysts in  th e  end  of th e  sarcosty le 
in P lum ularia  and  m any in  th e  sam e place in A ntennularia . The ex tensib ility  of the  sarcosty le  is 
enormous, b u t is due  to  th e  action  of m uscle fibrillas. T he anncboid  m ovem ents seen in the  
processes from th e  sarcosty le  th e  au th o r com pares to  th e  well-known “ pseudopodia cells ” in  the  
foot of the  common H y d ra , and  does no t believe th a t  we have  here  to  do w ith  anncboid  protoplasm . 
R egard ing  th e  m orphological significance o f these  s tru c tu res , th e y  are  d egenera ted  polyps or 
degraded  persons o f th e  colony, in w hich th e  m outh  and  stom ach have been o b lite ra ted  and the 
ten tacles lost. The sarcosty les orig inate  in  a proliferation of ectoderm al and  endoderm al cells of 
the  stem, form ing a  process which finally b reak s th rough  th e  investin g  chitine, which has left a 
cup-shaped receptacle.

In  th e  sam e year (1882) 0 . M erejkow sky pub lished  a very  im p o rtan t paper en titled  S tru c tu re  
e t D éveloppem ent des N em atophores chez les H ydro ides.2 I t  does no t appear th a t  th is  au th o r was 
aw are of H am an n ’s investiga tions, an d  hence th e  tw o w orks a re  th e  m ore valuab le  as independent 
contributions. The figures in  M erejkow sky’» w ork ad d  g rea tly  to  its  u tility  and  co n stitu te  by  far 
th e  best se t of illu s tra tio n s  show ing th e  m orphology an d  developm ent of nem atophores th a t  have 
yet appeared. The following is a condensed tran sla tio n  o f tlie  au th o r’s sum m ary:

F irs t. The nem atophores a re  composed, not o f sarcode, b u t  of an  endoderm al axis and  an 
ectoderm al covering d iv ided  by a m em brane, “ stu tz lam elles” (iig. 75).

Second. O rd inarily  tw o p a r ts  can  be d istingu ished , th e  fixed an d  th e  m otile, th e  la tte r  being 
composed of ectoderm  alone, exh ib iting  anncboid changes of form.

Third. In  th e  m otile p a r t  th e  cells p resen t a special h isto log ical type, in  th a t  they are immersed 
in a contractile, structureless protoplasm  to  which th e  m ovem ent of th e  organ  is due, and  from which 
pseiulojiodia are  produced  (figs. 70, 77). The a u th o r suggests th a t  th is  in te rce llu la r protoplasm  
may be the  ag g reg a ted  ‘-ec top lasm ” of th e  ind iv idua l ectoderm  cells.

F o u rth . The developm ent of th e  nem atophores tak es  p lace in  tw o ways. In  Aglaophenia a 
reduplication  is formed in  th e  ectoderm  of th e  fu tu re  h y d ran th , a fterw ards th e  endoderm  en ters  the 
already  formed sarcosty le (figs. 78-80). In  P lum ularia  and  p robably  in  A ntennularia  th e  sarco­
style is  formed by  a process or sw elling of th e  ectoderm , afte rw ards filled by an  invag ination  of the 
endoderm . In  reg a rd  to  th e  p a r t  tak en  by th is  s tru c tu re  in  th e  life of th e  colony, M erejkow sky 
th in k s th a t  they  are no t special o rgans to serve a certa in  function, b u t th a t  th ey  are ind iv iduals or 
degenerate polyps. T heir s tru c tu re  is analogous to  th a t  of the  h y d ran th s , being  form ed of ecto­
derm  an d  endoderm . The absence of a body cav ity  is due to degeneration . The presence of 
nem atocysts dem onstra tes th a t  they  serve in  the  defense of th e  colony. The b est p roof th a t  they  
are degenerate  ind iv iduals lies in  th e  fact th a t  th e  h y d ran th s , u n d er certa in  conditions, a re  tra n s ­
formed in to  sarcostyles. M erejkow sky h as  seen th is  tak e  place in  specim ens of Plum ularia  
halecioides (fig. 81) w hich were left o vern igh t in a vessel o f run n in g  w ater. The ten tac les and 
m outh disappeared , th e  whole body dim inished in  volume, and  the  en tire  s tru c tu re  p resen ted  a 
close resem blance to  a sarcostyle. The ectoderm  exhib ited  m ovem ents charac teris tic  o f nem ato­
phores, sending ou t long th read lik e  processes w hich continually  changed  form and  even c rep t up 
the side of th e  hydro theca .:i The m ovem ent was w eaker th an  in  tru e  nem atophores. The au th o r 
concludes by  reassertin g  h is belief in th e  fact th a t  th e  nem atophores are  “ individus dégénérés.'1’’

In  188,'5 th ree  im p o rtan t w orks appeared , each of which contained  d e ta iled  accounts o f th e  
sarcostyles. I  ju d g e  from  th e  con tex t th a t  no one of these  au th o rs  had  th e  opportu n ity  to  con-

1 D er O rg an ism u s d e r  H y d ro id p o ly p e n , .le n a is e h e  Z e i ts c h r i f t  f ü r  N a tu rw is s e n sc h a f t ,  X V , N ew  S er., V I I I ,  1882, 
p p . 17, 18, 65.

ä A rch iv es de  Z oo log ie  E x p é r im e n ta le  e t  G én e ra le , X, 1882, p p . 583-610, p i. x x i x A, B.
‘T he w r i te r  sa w  a  s im ila r  ca se  in N ap les , w h e re  a  h y d r a n th  o f  a n  Aglaophenia  b ecam e  d is g u s te d  w ith  i t s  s u r ­

ro u n d in g s  a n d  b e g an  to  d e g e n e ra te , s e n d in g  o lf v e ry  p ro n o u n c e d  sa rc o d a l p ro cesses  fro m  i t s  e c to d e rm  to  th e  
h y d ro th e c a l w a lls .
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F ig s . 75-81.—A fte r  C. M erekow sky . F ig s . 82-85.—A fte r  K. von L enden  fold.
F ig . 75.—S arco s ty le  o f P lu m u la r ia  sp . in  lo n g itu d in a l sec tio n , ect, ec toderm  ; m , endoderm .
F ig . 76.—T h e  sam e g re a t ly  ex p a n d ed , d , en d o d e rm ; ect, ec toderm  ; p , p e r isa rc .
F ig . 77.—P o r tio n  o f sam e, sh o w in g  ec toderm a l ce lls  em bedded  in  free  p ro to p lasm .
F ig . 78.—Y oung  h y d ra n th  o f A glaophen ia  in  lo n g itu d in a l sec tion , ƒ, sp ace  fo rm ed  b y  a  fission  in  th e  ec toderm .
F ig . 79.—The, sam e in a  la te r  s ta g o o f  dev e lo p m en t. / ,  sp ace  form ed by  fu s io n  o f  ec toderm , n, b u d d in g  n em atopho re .
F ig . 80.—T h e  sam e w ith  nem ato p h o res  fu lly  d eve loped , a, b r id g e  o f  ec to d erm  u n it in g  th e  h y d ra n th  am i sa rco s ty le ; h, s u p raca ly c in e  n em a to ­

pho re  ; c, m esia l n em a to p h o re ; cZ, ec toderm  e n te r in g  b ase  o f  n em atopho re  ; ƒ, th e  fis su re  w h ie li com m enced as re p re s e n te d  in  fig u re  78;
o, op en in g  o f  m esia l n em atopho re .

F ig . 81.—H y d ro th e e a  co n ta in in g  th e  h y d ra n th  w h ich  is  d e g e n e ra tin g  in to  a  sa rco sty le . d, endoderm  ; e an d  Ä-, p ro top lasm ic; p rocesses  ; p , 
p e r isa rc .

F ig . 82.—N em atopho re  an d  sarcosty le, o f P lu m u la r ia  sp . ent, en d o d e rm ; g, g an g lio n  ce lls ; m  an d  m ', m uscle  s t r ia ';  n, n em ato cy s ts .
F ig . 83.—S arco sty les  o f A glaophen ia  sp . c a p tu r in g  a  Zoea, b, n em a to cy s t-b c a rin g  p rocess, and  c, ad h e siv e  process, o f s a rco s ty le .
F ig . 8 t.—P o r tio n  o f end o f “  ad h e siv e  p o ly p ,” h ig h ly  m agnified . k, ad h e siv e  g lobu les ; si, sen se  o rgan .
F ig . 85.—“ A d h es iv e  p o ly p ;” ent, endode rm ; k , k n o b  a t end  co n ta in in g  ad h esiv e  g lobu les .
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su it th e  work of tlie  o th e rs ,1 and  only one of them  had  th e  ad v an tag e  of consulting  M erejkow sky’s 
paper, and  th a t  was W eism ann.

W eism ann,2 in  his discussion of Plum ularia echinulata, agrees w ith  H am ann  and  M erejkow sky 
in describ ing th e  sarcosty les as com posed of ectoderm  cells su rround ing  a  solid endoderm a! 
axis, th e  tw o layers being sep ara ted  by th e  stutzlam elle. H e considers th e  sarcosty les as deg en ­
era te  polyps. H e tak es  issue, however, w ith  M erejkow sky concerning th e  free in te rce llu la r 
protoplasm  in th e  sarcostyle. He th in k s  th a t  th e  phenom ena concerning th e  pseudopodial 
processes are  sim ilar to  those frequen tly  observed in  th e  ectoderm  of th e  stem , w hich g rea tly  
resem bles free protoplasm  in its  appearance and  m ovem ents while liv iug, b u t proves s tric tly  cellu lar 
when exam ined a fte r s ta in in g  an d  sectioning.

liy  far th e  m ost com plete investiga tion  of th e  sarcosty les th a t  has y e t appeared  was pub lished  
in th a t  sam e year (1883) by von L endenfe ld i I le  h ad  an  excellent o p p o rtu n ity  to  s tu d y  th e  active 
sarcostyles of m any liv ing  A u stra lian  P lu m u la ria e . The following is a condensed tran s la tio n  of 
th e  m ore im p o rtan t po in ts  ascerta ined  by von Lendenfeld :

The au th o r agrees w ith  H am ann  th a t  th e  sarcosty le (W ehrth iere) is a modified polyp. H e 
divides th e  sarcosty les in to  th ree  classes, as follows:

F irs t. Sarcostyles w ith  nematocysts (fig. 8Ü) cha rac teris tic  o f the  genus P lum ularia , consisting 
of a solid endoderm al axis composed of cells m uch like th e  ax ia l cells of th e  solid ten tac les  of the  
hy d ran th s , and  an ectoderm  composed of tw o layers, epithelial and  subepithelial. In  th e  la t te r  or 
subepithelial layer is a bund le  of m uscle cells. B etw een th e  ectoderm  and th e  endoderm  is a 
dividing m em brane or stutzlam elle. The m uscle cells com bined co n stitu te  a cy linder em bracing 
the  d ista l p a r t  o f th e  axis, b u t outside of th e  stu tzlam elle. Several la rg e  ganglion cells are  found 
in  th e  subepithelia l layer a t  th e  end of th e  axis. L arge  curved nem atocysts lie in  th e  endo­
thelium , each being  p a r tly  inclosed in a p lasm a investm en t w ith a flat nucleus. The d is ta l end of 
the  p lasm a layer o f each nem atocyst cell is produced  in to  a long process. A ll of these processes 
are  concen tra ted  a t  th e  very  spot w here th e  ganglion  cells lie. T here are som etim es rad ia l m uscle 
cells in which a re  s itu a ted  th e  th ick  handles of th e  cnidoblasts. The au th o r reg a rd s  some of the 
surface cells as sense cells. The expansion of these  sarcosty les is m uch m ore rap id  th a n  th e ir  
re trac tion , th e  m ovem ents being like th a t  of a solid ten tacle , b u t slower. The ten tac les  are  of far 
older phylogenetic s tru c tu re  th a n  are  th e  sarcosty les. T ransition  betw een  a P ro to h y d ra  an d  a 
sarcosty le consists o f a g rad u a l p ressing  back (zuruckdrangen) of th e  d igestive  cavity , re su ltin g  
first in  solid ten tac les and  th en  in  a grow ing toge ther of th e  body walls. Sarcosty les are  defensive 
weapons because th ey  are  m ost active when th e  colony is d istu rbed , b u t  th ey  are  also em ployed 
in  th e  cap tu re  of food. In  all cases exam ined th e  nem atocysts rem ain  in th e  d is ta l end of th e  
sarcostyle, accom panying th e  la tte r  in  its  m ovem ents.

Second. Sarcostyles w ith  adhesive cells a re  found p a rticu la rly  in the  m esial nem atophores óf 
Aglaophenia, b u t also in  P lum ularia . These sarcosty les are  sim ilar to  th e  first k ind , b u t have 
adhesive cells in  place o f nem atocysts. These adhesive cells are considered to  be iden tica l w ith 
th e  snare  th re a d s  (Fangfaden) or p rehensile  cells of C tenophores. T he “ adhesive p o ly p s” are  
very mobile, being  capable  o f ex tend ing  them selves in to  long fine th read s, each end ing  in  an 
enlargem ent, w hich is itse lf  capable of considerable change of form (fig. 85). ¡Surface cells, sub ­
epithelial m uscle cells, ganglia, and  an  endoderm al axis are p resen t. T he d ista l portion  consists of 
crowded pyram idal cells (fig. 84) rad ia lly  a rran g ed , an d  w ith  adhesive bodies in th e  shape  of 
rounded h igh ly  re frac tive  globules. The cells resem ble g lan d u lar cells, and  th e  globules o rig inate  
in  th e  narrow  proxim al p a r t  o f each cell an d  m ig ra te  du ring  th e ir  developm ent to w ard  th e  d ista l 
wider ends of th e  cells, finally p ro tru d in g  th ro u g h  th e  upper surface. T hese a re  th e  adhesive 
cells which occur in  considerable num bers on th e  d is ta l end o f th e  sarcostyle. They differ from 
the sim ilar s tru c tu res  in the  C tenophora in  no t hav ing  th e  th read  sp irally  coiled. T he au th o r 
has seen these  sarcosty les w ith an appearance  o f branch ing , due to  th e  fact th a t  one or more 
adhesive cells, h av in g  become a ttach ed  to  some foreign object, rem ain connected by  a  very  fine 
th read  upon th e  re trac tio n  of th e  sarcostyle.

1 W e ism a n n  in c lu d e s  .T ickeli’s w o rk  in  k is  b ib lio g ra p h y , b u t  i t  e v id e n tly  a p p e a re d  to o  la te  to  be  c o n s u lte d  in  
th e  p re p a ra t io n  o f  th e  te x t .

- 1 )ie E n ts te h u n g  d e r  S e x u a lz e lle n  bei d e n  H y d ro m ed n sen , J e n a ,  1883, p p . 175, 17ß.
3 l ie b e r  C o d e n te ra te n  d e r  S iidsee, I I I .  M itth e ilu n g e n  U e b e r  W e h rp o ly p e n  u n d  N esse lze llen , Z e i ts c h r if t  fü r  

w isse n sc h a ftlic h e  Z oolog ie , X X X V III, 1882, p p . 355 371.
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T hird . Sarcostyles w ith  nematocysts and adhesive cells a re  exclusively fouud in th e  paired  nem ato- 
phores of Aglaophenia.' The lower pa ir o f neinatophores in Pentandra  were the  ones which appear 
to  have been m ost successfully stud ied . These sarcosty les are composed of tw o p a r ts —a d ista l, 
contain ing nem atocysts, and  a proxim al, contain ing  th e  adhesive cells and  co n stitu ting  th e  “ ad h e­
sive poly]).” The la tte r  portion  is developed from the  form er. The endoderm al ax is  and  s tu tz la ­
melle are  w an tin g  in th e  d is ta l portion, b u t ganglion cells a re  found, to g e th e r w ith  rad ia l muscle 
cells and  o ther cells w hich th e  au th o r considers sense cells. The proxim al or adhesive portion is 
g rea tly  ex tensib le and  contains an  endoderm al axis. The en tire  s tru c tu re  is merely a som ew hat 
com plicated single sarcostyle, and  no t two jo ined  toge ther, as m igh t be supposed. The sarcostyles 
begin  to  develop long before th e  h y d ran th  w ith w hich th ey  are  associated. A t first th ey  contain 
no adhesive cells, th e ir places being taken  by  nem atocysts, b n t la te r  th ey  are  found developing in 
th e  supporting  cells betw een th e  cnidoblasts, and increase, as it  were, a t  th e  expense of th e  la tte r, 
which lose th e ir  p lasm a investm ent, th e  nem atocysts them selves finally d isappearing . S till la te r, 
w hen th e  adhesive cells are  m atured , th ere  a re  y e t a few single nem atocysts on th e  adhesive p a r t 
of th e  sarcostyle.

This au th o r gives an in te restin g  account of th e  action of liv ing  sarcosty les of th is type. The 
P lu m u la riae  cap tu res the  em bryos o f c rustacea  (Zoea) as follows : The prey, coming in contact with 
a ten tac le  of th e  h y d ran th , is p ierced b y  th e  ten tacu la r  nem atocysts, which have a narcotizing 
eifect. N ex t i t  comes in  contact w ith  one of th e  adhesive bodies a t  the  end of th e  g rea tly  p ro ­
duced sarcostyle. The adhesive cells adhere  to  th e  prey , an d  th e  body of the  adhesive polyp 
quickly  re trac ts , b ring ing  th e  Zoea in to  con tac t w ith more of th e  globular adhesive m asses, w hich 
hold i t  in  sp ite  of even th e  m ost v io len t s trugg les for liberty . I t  is thu s b ro u g h t again  w ithin 
range of th e  ten tac les and  devoured. T he adhesive cells a re  finally cast off, rem aining a ttached  
to th e  victim , and  th e  sarcostyles again  re trac t.

W hen  a large  anim al, sueli as an  A nnelid , s trik es  th e  ten tac le , the  adhesive th read s  im m edi­
a te ly  re trac t, as do also the  ten tacles, aud  th e  b a tte rie s  o f nem atocysts on th e  o ther p a r t  of th e  
sarcosty les are  b ro u g h t iu to  p lay  to  repel th e  a tta c k  (fig. 83).

T he au th o r reg a rd s  th e  nem atocysts and  adhesive cells as homologous struc tu res, and  believes 
th a t  th ey  are  no t g land  cells, b u t a secretion of g land  cells, a p roduct throw n off from th e  o rg an ­
ism an d  of no fu rth e r u tility . Yon L endenfeld  does no t seem to have encountered  an y th ing  like 
th e  in terce llu lar p rotoplasm  of M erejkow sky. I t  seems probable  th a t  th e  unicellu lar g lands of 
th e  la tte r  a re  m uch th e  sam e as th e  adhesive cells of vou Lendenfeld.

D r. C ari F. J ickeli, in  h is second paper on D or B au  der H ydroidpolypen,2 discusses the  
sarcosty les more briefly th a n  th e  o ther w riters. H e does no t seem to  have seen th e  w orks of 
M erejkow sky, W eism ann, or von Lendeufeld. I le  concludes th a t  the sarcosty le is homologous 
w ith  th e  solid ten tac le  of th e  h y d ran th , w ith an  ax is composed of endoderm a] cells. H e regards 
th e  te n ta c u la r  o rgans of Ophiodes as sarcosty les, and  considers them  as homologous w ith th e  
cap ita te  ten tac les of m any hydroids, and  th in k s  i t  possible to find th e  in te rg rad a tio n  betw een 
sca tte red  sarcostyles an d  th e  com plete ten tac le  whorl o f th e  P lum ulariau  h y dran th . H e seems 
to  reg ard  th e  sarcosty le  of Aglaophenia , w ith its  d ista l defensive and  proxim al adhesive p a rts , 
as a tw o-tentacled sarcostyle, a suggestion w ith  which no au tho rity  th a t I  have consulted  would 
be likely  to  agree.

T his au th o r finds an  objection to  reg a rd in g  the  sarcosty les as weapons of th e  colony in the  
fact th a t  th ey  are m ost ab u n d an t w here, in his opinion, they  are  least needed—th a t  is, in  th e  v icinity  
of th e  h y d rao th s , w hich are  sufficiently p ro tec ted  by th e  nem atocysts in th e  ten tac les—and are  
w an ting  in  th e  delicate  tw ig  term inations, w here, he th in k s, they  would be m ost effective.

In  1888 th e  second p a r t  of the  rep o rt of the  Challenger collection of hydro ids appeared , in 
w hich Professor A llm an s a y s :3

W e h a v e , h o w e v e r , a lr e a d y  seen t h a t  th e  e c to d e rm , in  th e  m o d ified  c o n d itio n  w h ic h  i t  o f te n  p re se n ts  in  th e  
cœ n o sa rc , m ay  sh o w  a n  e n t i r e  o b l i te ra t io n  o f  ce ll b o u n d a r ie s  a n d  m ay  th ro w  o u t p ro cesses  h a v in g  m a n y  o f  th e  c h a r ­
a c te r s  o f  t r u e  p se u d o p o d ia , a n d  i t  n e e d s  b u t  a  f u r th e r  m o d ific a tio n  o f  th is  la y e r , c o n s is tin g  in  a  s t i l l  lo w e r  g ra d e  o f

■The species m o re  e sp e c ia lly  s tu d ie d  b y  th is  a u th o r  w as  P entandra  p a rv u la , a  fo rm  w h ich  v o n  L e n d e n fe ld  a t  
o ne t im e  re g a rd e d  as A glaophenia  pa ra ilia  H ale. I t  is  c h a ra c te r iz e d  b y  h a v in g  tw o  p a ir s  o f  p a ir e d  n e in a to p h o re s  an d  
a  s in g le  m e s ia l n e m a to p h o re  in  c o n n e c tio n  w i th  e ach  h y d r a n th .

-D e r  lía n  d e r  H y d ro id p o ly p e n , M o rp h o lo g isc h es  J a h rb u c h ,  1883, V I I I ,  p p . 580-(i80.
R e p o rt on th e  H y d ro id a  d re d g e d  b y  I I . M. S. Challenger d u r in g  th e  y e a rs  1873-1876, S econd  P a r t ,  1888, p p . x ix , xx .
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d e g ra d a t io n  to w a r d s  t h e  c o n d i t io n  o f  u n d i f f e r e n t i a t e d  p ro to p la s m ,  i n  o rd e r  t h a t  i t  m a y  possess t h e  f a c u l ty  o f  e m i t ­
t i n g  p se u d o p o d ia  t o  th e  e x t r a o r d i n a r y  e x t e n t  w h ic h  w e  m e e t  w i t h  in  t h e  s a rc o s ty le s  o f  t h e  P lu m n la r im e  ; so t h a t  even  
th o u g h  a l l  t h e  t h r e e  b o d y  la y e r s  be  p r e s e n t  i n  t h e  s a rc o s ty le s ,  w e  s h a l l  h a v e  in  th e s e  a p p e n d a g e s  a  p o r t io n  w h ic h  
can  scarce ly  b e  d i s t i n g u i s h e d  f rom  u n d i f f e r e n t i a t e d  p ro to p la s m .  I f  t h i s  p o r t io n  b e  n o t  f ree  p r o to p la s m ,  i t  m u s t  be 
s o u g h t  for in  t h e  ec to d e rm .

I t  should be rem em bered in th is  connection th a t  every  observer, so fa r as I  can discover, who 
has carefully stud ied  properly  p rep ared  m ateria l for th e  investiga tion  of sarcostyles has definitely 
announced th a t  th e  ex tensib le  processes are m ade up of ectoderm al cells. The one m odification 
of th is  view is th a t  of M erejkow sky, who announces th a t  th e  cells w ere im m ersed, as i t  were, in 
in tercellu lar protoplasm .

I  know of no special in v estiga tions o f th e  sarcosty les betw een 1888 and  1895, when th e  p res­
en t w riter spen t some tim e in  th e  s tu d y  of these  rem arkab le  s tru c tu re s  a t  th e  M arine Biological 
L aboratory  in  P lym outh , E n g land , and  th e  Zoological S ta tion  in  N aples, I ta ly . A s to th e  h is to ­
logical s tru c tu res  he confirm ed th e  conclusions o f th e  la te r  w riters in m ost points. The sarco­
styles are composed of w ell-differentiated cells form ing an ectoderm  and  au endoderm , separa ted  
by a stutzlam elle. The a rran g em en t of cells in P lum ularia  p innula  corresponds w ith th a t  of P lu­
mularia halecioides as illu s tra ted  by M erejkow sky, th e  ectoderm al cells ou one side of th e  axis 
being very  much la rg e r th a n  those  on th e  o ther. M uscular librilhe w ere found in P lum ularia  
pinnata  and  Antennularia, ja n im .  T here  are  few nem atocysts in th e  sarcostyles o f the  E leuthero- 
plea so far as exam ined, b u t adhesive cells seem to  p lay  an  im p o rtan t p a rt. In several species 
of Aglaophenia nem atocysts were found form ing form idable b a tte rie s  ju s t  inside of th e  d is ta l end 
of the  nem atophorus (fig. 8(5).

In  th e  E leu therop lea  th e  neinatophores seem alw ays to be of the  sim pler type, n o t being 
d ivided into nem atocyst-bearing  and  adhesive p a rts . In  th e  S ta top lea  the  o rd iuary  arrangem en t 
seems to  be to  have b o th  these  p a r ts  well developed and  differentiated .

I  was no t ab le to  dem o n stra te  the  sense cells and  ganglion cells ot' von Lendenfeld nor the  in te r ­
cellular protoplasm  of M erejkow sky. I  do no t consider, however, th a t  th is  neg a tiv e  evidence 
should w eigh w ith  any  considerable force ag a in s t th e  positive s ta tem en ts  of sueli men as H am ann, 
W eism ann, and  th e  o thers quoted  above. I  am inclined to  seriously do u b t th e  ex istence of th e  
in tercellu lar protoplasm , how ever, from th e  fac t th a t  th e  discovery  of M erejkow sky is no t con­
firmed by e ither of th e  th ree  careful observers who im m ediately succeeded him, an d  is denied 
positively by  W eism ann. l la m a u n ’s com parison of th e  pseudopodia of th e  cells o f th e  foot 
of the  hydro ida  w ith  those of th e  sarcosty les seem s to  me to  be an  a p t  one. I  have  m yself seen 
the  liv ing  ectoderm al cells of th e  som ew hat p ro tru d ed  sarcosty le  of Aglaophenia p lum a  send out 
perfectly  charac teristic  pseudopodia. I t  m ay be observed in  th is  connection th a t  under a h igh 
power and  careful m anipulation  of lig h t i t  is som etim es possible to  p lain ly  d istingu ish  th e  lim ita ­
tions o f th e  cells in th e  liv ing  sarcosty les. I t  would seem  th en  th a t  th e  ectoderm al cells are  them ­
selves am ieboid and  capab le  of conjointly  exh ib iting  th e  w onderful ex tensib ility  so often described.

A  careful s tu d y  o f liv ing  and  active sarcosty les yielded some resu lts  w orthy of m ention. Those 
of P. p inna ta  proved p a rticu la rly  active in th e  v icin ity  of d eg enera ting  hyd ran tlis  and  m utila ted  
gonangia (fig. 88). T hey advanced  w ith a creeping m otion over th e  sides of th e  hydro tlieca1 and  
gouangia, and  in to  th e ir  cav ities so as to suggest th e  idea  th a t  th ey  m ight be ac tin g  as scavengers 
for th e  colony. I t  could p lain ly  be seen th a t  th e  sarcosty les were adhesive, p a rticu la rly  a t  th e  ends of 
the  extensib le processes, w hich would app aren tly  cling to  any  object to  w hich th ey  becam e attached . 
Then when th e  sarcostyles were con trac ted  these ends w ould adhere u n til th e ir  resistance  would 
be suddenly  overcom e and  th e  en tire  process re tra c t w ith  a je rk in g  m otion, th e  whole s tru c tu re  
behaving much like a  ru b b er band  a ttach ed  by an  adhesive end  to  some object and  th en  torn  
away by a pull ou th e  rubber. The m esial sarcosty le  of Aglaophenia helleri (fig. 89) seems to  be 
divided into th ree  p a r ts ;  one con ta in ing  a b a tte ry  of nem atocysts and  s itu a ted  ju s t  inside of the 
d ista l end o f th e  nem atophore; ano ther, adhesive, w hich pro jects in to  th e  hydrotlieca th ro u g h  
an opening lead ing  from th e  ad h eren t p a r t  of th e  nem atophore; an d  a th ird , also adhesive, w hich 
projects ou t from th e  top  o f th e  hydrotlieca, crow ding th e  nem atocyst b a tte ry  to  one side.

In  s tudy ing  th e  young gonosom al sarcosty les of Aglaophenia p lum a  i t  appeared  th a t  a  new func­
tion was here  exercised. The corbula u n d er exam ination was in  a very  early  s tage  of develop­
m ent and the  corbula leaves liad  no t ye t become ad h eren t to  each o ther along th e ir  edges, as is
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F ig . 86.—M esia l nem ato p h o re  o f  A glaophen ia  sp ., sh o w in g  b a t te r y  o f  n em a to c y s ts  w ith  th re a d s  ex tru d ed .
F ig . 87.—S arco s ty le  o f  V lu m v la r ia  'p in n a ta  e n t e r i n g  th e  h y d ro tlie c a  c o n ta in in g  d is in te g ra t in g  h y d ra n th .
F ig . 88.—S arcosty le  o f l i a  u n d a r ia  p in n a ta  e n te r in g  a  g onang ium  in  w h ich  th e  gonophores have, been  d estro y ed .
F ig . 89.—M esial n em ato p h o re  o f A glaophen ia  helleri, a x , ax ia l c a v ity  o f  sa rco s ty le  ; ex t, th e  te rm in a l e x ten s ib le  p ro cess ; e x t2, th e  ex ten s ib le  

p rocess  w h ich  p ro je c ts  in to  th e  h y d ro tlie c a  ; n , b a t te r y  o f  n em a to cy s ts .
F ig . 90.—C orbu la  le av es  o f A glaophen ia  p lv m a , sh o w in g  th e  sa rco s ty le s  h o ld in g  th e  edges to g e th e r , hr, b rid g e  form ed be tw een  a d jacen t 

co rb u la  le av es  ; sa rco d a l p rocesses.
F ig . 91.—A nueb o id  ce lls  found  in  th e  a x ia l c a v ity  o f .1 . p lu m a , sh o w in g  su ccess iv e  ch an g es  in  o u tl in e  d u r in g  a  period  o f tw o  m in u te s .
F ig . 92.— M esia l nem ato p h o re  o f A n te n n in a ja n ia  i in op tica l sec tion , ax, ax ia l c a v ity  o f  sa rco s ty le  ; ect, la rg e  ec to d erm  cells ; g, g la n d  ce lls ( ?) ; 

7i,  n e m a to c y s ts ; p ,  p c r isa rc ; p 1, p e risa ro  o f stem .
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tlie case in older specim ens, and  th e  sarcostyles were exceedingly active, s tre tch in g  across from 
one lea f to  th e  nex t, to which th ey  becam e a ttach ed  by  th e ir  adhesive ends and  rem ained in th a t  
position for a considerab le tim e (fig. 90).

I t  a p p e a r e d  as i f  th e s e  sa rc o s ty le s  s e rv e d  as a  t e m p o r a r y  a t t a c h m e n t  to  h o ld  t h e  ed g es  o f  the, l eav es  to g e th e r ,  
w h i le  t h e  ed g es  th e m s e lv e s  w e re  c o n n e c te d  b y  t r a b e c u la !  o f  cm nosarc ,  w h ic h  r a p i d l y  fo rm e d  a  s t r o n g e r  a n d  p e r m a ­
n e n t  c onnec t ion .  T h e  p e r i s a r c  o f  t h e  ed g es  o f  t h e  l e a v e s  se em ed  e x c e e d in g ly  t h i n  a n d  in p laces  a p p e a r e d  t o  he  
w a n t in g .  A c o n t a c t  h a v i n g  b e e n  e s t a b l i s h e d  b e tw e e n  t h e  ed g es  o f  t h e  a d j a c e n t  le a v e s  t h e  p e r m a n e n t  a t t a c h m e n t  
w as  soon fo rm ed , a n d  t h e  c ie lom ic  c a v i t i e s  o f  t h e  l e a v e s  e s t a b l i s h e d  c o n n e c t io n s  a t  th e s e  p o in t s .  A l i t t l e  l a t e r  
c u r re n ts  o f  w a t e r  b e a r i n g  g r a n n ie s  w ere  seen to  How in a c t iv e  s t r e a m s  f rom  one l e a f  to  t h e  o th e r .  1

A fter tliis  connection w as strong ly  etiected th e  sarcosty les re tra c ted  sudden ly  w ith in  th e ir  
neinatophores. The design of th e  arran g em en t and  th e  function  of the  sarcosty les seem ed so 
evident th a t  T have little  doub t th a t  we here have a h ith e rto  unno ted  use for these  sarcostyles.

In a  s tu d y  of th e  m esial sarcosty le of Aglaophenia  species a t  N aples, I  w itnessed  an ap p aren tly  
conclusive proof th a t  th e  s tru c tu re  possesses an  ax ial cav ity  corresponding  to  th e  body  cav ity  of 
th e  h y d ran th .2 W hen exam ining a liv ing  sarcosty le  un d er a one-twelftli oil immersion lens I could 
d istinc tly  see th e  so-called endoderm al axis, w hich w as sh a rp ly  d iv ided  oti' from the  ectoderm  by 
th e  stutzlam elle. The axial endoderm al cells were no t d is tin c tly  ou tlined  in the  live specimen. 
W hile try in g  to  d istingu ish  these  cells I  saw, m uch to  m y aston ishm ent, a g ran u la r anneboid cell 
quickly pass along th e  exact axis of th e  nem atophore. This cell liad  very  m uch th e  appearance 
of an  animba, w ith  th e  exception of th e  fact th a t  th e  g ranu les w ere m uch more num erous and  
sharp ly  outlined. The cell was constan tly  chang ing  form and  p u ttin g  forth  pseiulopodia w ith as 
g rea t rap id ity  as th e  m ost active anim ba (fig. 91). My a tten tio n  hav ing  once been a ttra c te d  to 
these s tran g e  cells, th ere  was no difficulty in seeing th a t  they  w ere in n early  every  sarcosty le  
examined. Som etim es several were found to g e th e r in th e  sam e sarcostyle. They appeared  to  be 
engaged  in  trav e lin g  back  an d  fo rth  along th e  axial line of th e  sarcostyle, and  none were observed 
to  pass to  the  ectoderm  nor to  th e  cav ity  of th e  hydroclad ium . T heir p rogress was too rap id  and 
u n in te rru p ted  to  adm it of its  being  explained as a m ere w orking  of a passage betw een th e  loose 
aggregation  of endoderm al cells, and  th e  conviction w as s tro n g  th a t  th ey  were trav e rs in g  an 
axial cav ity  of th e  sarcostyle. I t  appeared as if  th e  w alls of th e  cav ity  w ere ord inarily  in contact 
b u t no t ad h eren t; as if  i t  were, in  effect, a collapsed tu b e  (fig. 89). W hen th e  anneboid  cells were 
passing  along th e  very  th in  w alls of th e  tu b e  could be seen to  be p a rted  im m ediately above and  
below th e  cells. The cav ity  could no t be seen in  sta ined  p repara tions, a lthough  a careful search  
w as m ade for it. This m ay be due to  the  fac t th a t  th e  th in  w alls are  collapsed a t  all tim es except 
w hen forced ap a rt by  th e  passag e  of th e  cells. These la tte r  rem inded one very  strongly  of th e  
leucocytes in  the  hum an blood. They w ere afterw ards found in abundance  in  the  endoderm  o f the 
h y d ran th s  and  more sparing ly  in th e  endoderm  of th e  stem . They were m ost ab u n d an t of all in 
th e  rap id ly  grow ing term inations of th e  stem s in an  undescribed  species o f Aglaophenia?

In  these  positions, how ever, they  w ere no t seen to  move definitely  from place to  place, a lthough  
th e  sending  fo rth  of pseudopodia was frequen tly  observed.

A s before s ta ted , Sem per, who, i t  seems, was the  first to  figure th e  sarcostyles, rep resen ted  
them  as hav ing  a  d is tin c t body cavity . No au th o r has heretofore confirm ed th is  idea, and  indeed 
they  seem conclusively proved to  be solid when sta ined  and  cleared  specim ens are  exam ined. B u t 
the liv ing  sarcosty les te ll a different story , a t  least in  A ntennularia  ja n in i  (fig. 92), w here i t  
evidently  h as  a  n arrow  ax ia l tube. In  th is  la t te r  species th e  endoderm  of th e  sarcosty les was, in 
some cases, packed  w ith , un icellu lar algæ, as was th a t  o f Aglaophenia p innata . In  some cases 
these alga; appeared  to be in  an  ax ia l cavity , w here th e  th in  w alls o f th e  tu b e  could be seen 
p a rtin g  im m ediately above and below them , as in  th e  case of the  anneboid cells.

The nem atocysts in th e  sarcosty les of th e  E leu therop lea  are  no t num erous, nor do th ey  
p resen t any s tr ik in g  featu res w hereby they  can be d istingu ished  from  those in o ther p a r ts  of the

1 C. C. N u t t i n g ,  N o tes  on P l y m o u t h  H y d ro id s ,  j o u r n a l ,  M arino  l i io log ica l  A ssoc ia t ion ,  N e w  Ser., IV, No. 2, 
F e b r u a ry ,  1896, p .  153; r e p r i n t e d  i n  N a t u r a l  H i s to r y  B u l le t in ,  S t a t e  U n iv e r s i ty  o f  I o w a ,  IV ,  No. 1. M ay , 1896.

- T h is  d i sc o v e ry  w a s  a n n o u n c e d  in  a  p a p e r  e n t i t l e d  Tile S a rc o s ty le s  o f  t h e  P lu m u la r id ie ,  r e a d  befo re  Sec t ion  
F  o f  t h e  A m er ican  A sso c ia t io n  for  t h e  A d v a n c e m e n t  o f  Science  a t  t h e  D e t r o i t  m e e t in g  a n d  a f t e r w a r d  p r i n t e d  in 
th e  A m er ican  N a t u r a l i s t ,  A pril ,  1898, p. 223.

1 j ' l i i s  spec ies  is t h e  one  m e n t io n e d  b y  m e  in N o tes  on t h e  R e p ro d u c t io n  o f  P lu in u la r i a u  H y d ro id a ,  A m er ican  
N a tu r a l i s t ,  N o vem ber ,  1895, p .  969.
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colony. In  m ost of th e  S tatop lea, however, the  sarcosty les are  provided w ith nem atocysts w hich 
are very large, long, and  slig h tly  arcuate , differing g rea tly  from those found elsewhere. They 
are  a rranged  in a reg u la r bundle ju s t  inside of the  opening of th e  nem atophore, from which they  
are  seldom, if  ever, p ro truded  to any  considerable distance. W hen  th e  th read  is ex tended  it is 
seen to  be ex tensively  b arb ed  in its  proxim al portion , the  rem ainder consisting  of an exceedingly 
delicate iilam ent of g rea t leng th  (lig. 80). I t  is hard  to see the  u tility  of barbs s itu a ted  as these 
are, or to  u n d e rs tan d  how they  can be b ro u g h t in to  p lay  to aid  th e  penetra tion  or lacera ting  
action  of th e  th read s  when used, as th e  supposition  is, for th e  defense of the  colony.

The m ost form idable nem atocysts th a t  I have seen am ong th e  P lum ularida ' occur in th e  genus 
Lytocarpus (fig. 70), several species of w hich are  capable of causing severe irrita tio n  to  the  hum an 
skin, w hich is no t usually  pervious to  th e  a ttack  of the  n e ttlin g  cells o f the  H ydro ida, w ith  the 
exception of the  m illepores which probab ly  find th e ir righ tfu l place in th is  group.

The researches of Ilam ann , Jickeli, and  o thers seem to dem onstra te  w ith a fair degree of 
ce rta in ty  th a t  th e  nem atocysts are  not s tric tly  histological cells, b u t an accessory p a r t  or p roduct 
of cells. The la tte r  w riter goes so far as to  reg ard  them  ra th e r  in th e  lig h t of a secretion.1

A s to  the m orphological significance of th e  sarcostyles, all of the  more recen t au thorities, 
except dickeli,- reg a rd  them  as degenerate  ind iv iduals  of th e  colony, or as “ figh ting  persons.’’

T h a t th ey  a re  ind iv iduals or “ p e rso n s” is a m a tte r h a rd ly  adm ittin g  of doubt; b u t i t  m ay 
well be questioned w hether they  are  degenerate persons or not, and an argum ent m ight be con­
stru c ted  which would go to show th a t  in stead  of being  degenerate  ind iv iduals they  are in  fact 
very  h ighly  specialized persons. Specialization is ind icated  when th e  s tru c tu re  has departed  
from th e  orig inal type  in o rder to  become adap ted  to  more definite and  exclusive function. I t  
would seem th a t  the  sarcosty les have done th is  very  th in g —departed  from th e  original type  
(Protohydra f), and  become m orphologically d ifferen tia ted  into ind iv iduals hav ing  th e  definite 
function of defense, in m ost cases, and  of prehension by m eans of adhesive cells in  others.

D efensive persons are  more widely d is trib u ted  am ong th e  hydro ida  th a n  is usually  supposed. 
They are, as we have seen, un iversa lly  found am ong th e  P lum ularida ', and  they  are also to  be 
m et w ith in Ophiodes parasitica  Sars, Ophiodes m irabilis Sars, Lafoeina tenuis Sara, Oplorhiza 
parvula  A llm an, Peris ¡phoma filicaulis  A llm an, Diplocyathus dichotomus A llm an, Halecium gorgon- 
ide Sars, and  Hydractinia echinata Flem ing.

An in te restin g  new fam ily of hydro ids was described by  Prof. W . B aldw in Spencer,11 which, 
am ong o ther novel features, is ch aracterized  by num erous cy lindrical tub es inclosing defensive 
zooids which consist of a solid endoderm al ax is su rrounded  by an ectoderm al layer. The d is ta l 
end forms a round knob w ith  a num ber of large nem atocysts which g rea tly  resem ble those of the 
P lum ularida '. The whole s tru c tu re  appears to  be almost- iden tical w ith  th e  sarcosty les o f Lafoeina  
tenuis Sars.

This fam ily (llydroceratinida*.) shows d is tin c t rela tionsh ip  to  th e  H ydrocorallim e in th e  
a rrangem en t of the  cienosarcal tub es and  th e ir  connection w ith the liyd ran ths.

Finally, th ere  are  m any po in ts o f resem blance betw een the  sarcosty les of th e  P lu m u la rid a 'a n d  
th e  dactylozooids of the  .Milleporidie. A  fairly  sa tisfac to ry  line of in te rg rad a tio n  betw een th e  
form er and  th e  la tte r  m ay be traced  th ro u g h  Lafoeina parasitica , Halecium gorgoni de, Hydractinia- 
echinata , and  Clathrozoon w ilsoni, th e  only know n species of llyd rocera tin ida '.

So far as I am aw are, none of the  defensive zooids in o ther groups exh ib it th e  g rea t 
ex tensib ility  and the pseudopodial m ovem ents found in  the  sarcosty les of th e  P lum ularida ', 
and  it  is doubtless tru e  th a t  these  la tte r  form in them selves a very  d is tin c t ty p e  of defensive 
zooids, a ty p e  w hich differs m ore from any  o ther know n form th an  the  rem aining types do from each 
o ther. It m ust be rem em bered, however, th a t  only p a r t  of these  la tte r  have been stud ied  w ith  care 
and the  use of m odern facilities, and  th e re  is th u s a possib ility  th a t  a more perfect in te rg rad a tio n  
betw een th e  sarcosty les of the  p lum ularians and  th e  defensive zooids of o ther groups m ay y e t be 
dem onstrated .

1 Tlic a u t h o r  h o p es  to  p r e s e n t  a. d ism iss ion  o f  t h e  n e m a to c y s t s  iii co n n e c t io n  w i t h  t h e  i n t r o d u c to r y  p a r t  o f  
t h i s  w o rk .

- As b e fo re  m e n t io n e d ,  t h i s  w r i t e r  seeks  to  e s t a b l i s h  a  h o m o lo g y  b e tw e e n  t h e  sa rc o s ty le s  a n d  t h e  t e n ta c le s .
:1 A N e w  F a m i ly  o f  H y d ro id e a ,  t o g e t h e r  w i t h  a  D e s c r ip t io n  o f  t h e  S t r u c tu r e  o f  a  N e w  Species  o f  P l u m u l a r i a ;  

T r a n s a c t io n s  o f  t h e  Roya l  Socie ty  o f  V ic to r ia ,  1890. P rofessor  S p e n c e r  ve ry  k in d ly  fu rn i s h e d  th e  a u t h o r  w i t h  a 
s p e c im en  fo r  s tu d } ’.
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A lim a» lias come to  tiw  conclusion th a t  the  neinatophores o f th e  Plum ularida- are  homologous 
with the denticles of g rap to lites. N ot hav ing  had an  opportu n ity  to study  these  s tru c tu res  w ith 
care, 1 here  give A llm an’s argum ent, or the m ost im p o rtan t p a r t  of it, in  his own w ords:

T h e  r e m a r k a b le  bo d ie s  k n o w n  as n e in a to p h o re s ,  a n d  w h ic h  a re  c h a r a c t e r i s t i c  o f  t h e  P lum ula r ida» ,  h a v e  b een  
a l r e a d y  d es c r ib ed .  A m ong  th e s e  n e in a to p h o re s  t h e r e  is one fo rm  w h ic h  c ons is ts  oí' s im p le  c h i t i n o u s  offsets f rom  th e  
m a in  t u b e  o f  t h e  h y d r o i d  l i l ted  w i t h  th e  p ro to p la sm ic  m a t t e r  w h ic h  c o n s t i t u t e s  t h e  c h a r a c t e r i s t i c  c o n te n t s  o f  a ll  th e  
n e in a to p h o re s .  T h e  m es ia l  a n d  l a t e r a l  n e in a to p h o re s  o f  Aglaophenia  a r e  o f  t h i s  n a tu r e ,  a n d  a  c o m p ar iso n  o f  th em  
w i t h  t h e  d e n t ic le s  o f  a  g r a p t o l i t e  w il l  s h o w  h o w  c o m p le te  is t h e  r e se m b la n c e .  * * I t  h a s  b een  a l r e a d y  sh o w n
t h a t  t h e  t o o t h l i k e  p rocesses  w h ic h  p r o j e c t  f rom  t h e  ed g e s  o f  t h e  h o l lo w  leaf le ts ,  w h ic h  fo rm  t h e  w a l ls  o f  t h e  c o rb u la  
i n  Aglaophenia , a r e  bod ies  o f  a n  e n t i r e ly  s im i la r  k in d ,  an d  t h e  r e s e m b la n c e  b e t w e e n  th e s e  a n d  th e  to o t l i l i k e  p rocesses  
o f  m a n y  g r a p to l i t e s  is com ple te .

N ow, i t  is n o t  alom* in  g e n e r a l  fo rm  t h a t  t h e  n e in a to p h o re s  o f  Aglaophenia  r e sem b le  t h e  d e n t i c le s  o f  a g r a p to l i t e .  
T h e  m ode  in  w h ic h  t h e i r  c h i t in o u s  s h e a t h s  a re  seen to  open  in to  t h e  com m on  c a n a l  o f  th e  p e r i s a r c  a f te r  t h e  d e s t ru c t io n  
o f  a l l  t h e  sof t  p a r t s ,  is e n t i r e ly  s im i l a r  to  t h e  m o d e  o f  c o m m u n ic a t io n  b e tw e e n  t h e  d e n t ic le s  a n d  t h e  co m m o n  c a n a l  in 
t h e  foss il— in  th o s e  cases  a t  l e a s t  in  w h ic h  th e  g r a p t o í l t e  h a s  a l fo rd ed  fa c i l i t ie s  for  e x a m in a t io n  sueli  as  to  l e a v e  no 
d o u b t  as  to  t h e  s t r u c t u r e  o f  t h e  p a r t s  in  q u e s t io n — a n d  q u i t e  d i f fe ren t  f rom  t h a t  in w h i c h  th e  p r o x im a l  e x t r e m i ty  o f  
t h e  h y d ro t l i e c a  i s  c o n n e c te d  w it l i  t h e  com m on tu b e  o f  t h e  c h i t i n o u s  p e r i s a r c  in t h e  e x i s t i n g  h y d ro id .

I c a n  n o t  h e lp  b e l i e v in g  t h a t  t h i s  is t h e  t r u e  v ie w  to  t a k e  o f  t h e  m o rp h o lo g y  o f  g r a p to l i t e s .  I f  so, t h e  g r a p to -  
l i tes  w o u ld  a d m i t  o f  a n  a p p r o x im a t io n  th r o u g h  a n  u n e x p e c t e d  c h a n n e l  w i th  t h e  P lu m u la r id a * .  T h e y  w ou ld  t h e n  be- 
m o rp h o lo g ic a l ly  p lu m u la r id a n s  in  w h ic h  th e  d e v e lo p m e n t  o f  hydrotlieca*  h a d  b een  s u p p r e s s e d  b y  t h e  g r e a t  d e v e l ­
o p m e n t  o f  t h e  n e in a to p h o re s ,  p r o b a b l y  t h e  m es ia l  ones  ; w h i le ,  on t h e  o t h e r  h a n d ,  t h e  e x i s t i n g  p l u m u l a r i d a n ,  w i th  
w e l l -d ev e lo p ed  hydro theca* ,  w o u ld  p r e s e n t  in  i ts  n e in a to p h o r e s  th e  l a s t  t r a c e s  o f  t h e  s t r u c t u r e  o f  i t s  a n c i e n t  
r e p re s e n t a t i v e ,  t h e  g r a p t o l i t e . 1

The idea th a t  th e  neinatophores and no t th e  hydrotlieca- are  homologues of the  denticles of 
th e  g rap to lites receives considerable support from th e  fact th a t  th e  neinatophores are, ju d g in g  from 
em bryological evidence, older s tru c tu res  th an  th e  hydrotheca-, being developed in most, i f  no t all, 
cases before them  in the h istory  of th e  ind iv idual colony. A lthough  th is  evidence is by  no m eans 
conclusive, it  a t  least suggests  th a t  th e  h y d ran th  is m ore m odern th a n  th e  sarcostyle. A lm ost 
no th ing  seems to be known of the  liv ing p a r ts  of th e  g rap to lites , an d  it  is hard ly  possible to  come 
to any  definite conclusion reg a rd in g  th e  re la tionsh ips of these  forms w hich have apparen tly  by 
common consent been included am ong th e  hydro ids by several m odern w riters, no tab ly  von 
L endenfeld,2 who ¡daces them  betw een th e  se rtn la rians and  p lum ularians.

G O N O SO M E.

This term , o rig inally  in troduced  by A llm an, is used to d e s ig n a te  a ll those p a r ts  o f a  colony 
which a re  concerned d irectly  in the  rep roduc tive  process ( th a t is, th e  gonophores and  th e ir con­
ten ts), and  also those s tru c tu re s  destined  for th e  p ro tection  of th e  gonophores. In  th e  la tte r  ca te ­
gory would come th e  gonangia, corbuhe, and  p hy lac tocarps o f every  descrip tion, from  the  m ost 
com plicated s tru c tu res  found in  Lytocarpus and  Aglaophenia  to  th e  sim ple pro tec tive  b ranch le ts  
of certa in  species of Cladocarpus.

Gonophores.—The gonophores of th e  Plum ularida- are  w ithout exception pro tec ted  by gonangia. 
W hen reduced  to th e ir  fundam ental p lan  th ey  are  sim ple hern ia like  p ro tuberances from th e  
blastostv le, w hich are m ade up of th e  tw o histological layers, th e  endoderm  and  th e  ectoderm , the  
two layers being  separa ted  by a th in , ap p aren tly  s truc tu re less m em brane, the  “ stutzlamelle ” of 
Germ an w riters  (fig. 03, st). The g enera tive  elem ents, w hen m ature , a re  found betw een th e  s tu tz la ­
melle and  the  ectoderm . The endoderm , w ith  its  included ax ial cavity , forms the spadix, which is 
su rrounded  by  a m ass of sperm atozoa in  th e  m ale, and  is p ressed  to  one side by  th e  developing ova 
in the female.

The b lasto sty le  is itse lf  a  d iverticu lum  from th e  co-nosarc of th e  hydrocaulus, from which i t  
a rises in the  sam e way th a t  the  gonophore arises from th e  b lastosty le. The d is ta l or upper p a r t  
of the  b lasto sty le  in  m any ca lyp terob lastic  forms, includ ing  th e  Plum ularida-, is developed d u rin g  
th e  grow th of th e  sperm  m asses or ova in to  a  s tru c tu re  w hich ac ts  as a th ick  p lug  in th e  end of th e  
gonangium , composed largely  of ectoderm  cells an d  called  “ D eck en p la tte” by W eism ann  (tig. !)3, n).

A llm an reg a rd s  th e  b lastosty le  as a modified h y d ran th , and  th e re  is  little  do u b t of th e  co rrec t­
ness o f th is  view, which seems to be dem onstra ted  in the  case of certa in  gym oblastic  form s (for 
exam ple, Eudendrium ) in w hich th e  h y d ra n th  loses its  ch arac ter as a h y d ran th , th e  ten tac les  become

1 A M o n o g ra p h  o f  t h e  G y in n o b la s t i c  o r  T u b u la r i a n  H y d ro id s ,  K ay  S oc ie ty ,  L o n d o n ,  1871, p .  179.
- U e b e r  C a d e n te r a t e n  d e r  Siidsee, Y, M i t tb e i l im g .  Z e i t s c h r i f t  f ü r  w i s s e n s c h a f t l i c h e  Z oo log ie ,  X L l ,  p .  03-L.



3 0 AMERICAN HYDROIDS.

aborted , and  th e  m outli seems closed, while the  ova are  developing. In th is  ease the gonophores 
spring  d irec tly  from th e  body w alls of th e  h y d ran th , th e  la t te r  being  thus a tru e  b lastostyle.

R easoning from analogy, we a re  justified  in  reg a rd in g  th e  b lasto sty le  o f th e  p lum ularians as 
d egenerate  persons, a lthough  th is  view  can no t be dem onstra ted  by  d irec t observation. There

are  reasons, how ever, for believing th a t  a gonophorc itself, 
in th is  group, as in  m any o thers, is rea lly  a degenerate 
m edusa, or “ p lan o b last,” as A llm an would call it.

W eism ann found in  h is investiga tions o f  the  origin of 
th e  sex cells of P lum ularia  halecioides an d  A ntennularia  
th a t  the  a rran g em en t of th e  cell layers in  th e  gonophores 
of these  species w as sueli as to  strong ly  sug g est th a t  of 
th e  cell layers of th e  p la n o b la s t.1 In  the  form er species, 
which w as th e  first stud ied , he found th a t  th e re  were four

e n d
e n d  -•

e n d

e k t

e n d

e k t
ekt'

layers o f ectoderm , in stead  of one, ou tside of the  ova. 
These four layers he reg a rd s  as an  equ ivalen t o f the  th ree 
ectoderm  layers and one endoderm  layer w hich would be 
found in m aking  a  cross section th ro u g h  one side of the  
bell and m anubrium  of a m edusa, w ith in  a gonangium , the  
section end ing  a t th e  place w here the  ova are s itu a ted  in 
the  p lan o b last; th a t  is, betw een th e  stu tzlam elle  and  the  
ectoderm  of the  m anubrium . A  com parison of W eism ann’s 
figure (fig. 95) w ith a d iagram  of a m edusa w ith in  a gonan­
gium show ing th e  p lane of th e  hypo thetica l section w ill 
m ake W eism ann’s ideas plain  (fig. 94). I t  will be noticed 
th a t  th e  order in which the several layers occur in his figure, 
counting  from w ithou t inw ard, is ekt, eld1, entl, ekt", ekt1", 
which s ta n d  respectively  for the  ex ternal ectoderm al layer 
of the  gonophore, th e  ex ternal ectoderm al layer of th e  bell 
of th e  m edusa, th e  endoderm  of the  bell, th e  subum brellar 
ectoderm  layer of the  m edusa and  the  ectoderm  of the  m anu­
brium . There is also a space betw een ekt" and  ekt"' which 
W eism ann reg ard s as th e  space betw een the  bell an d  the  
m anubrium . The parallelism  is therefore ex ac t an d  goes 
fa r to  prove th e  correctness of h is idea regard ing  th e  homol­
ogy ex isting  betw een th e  gonophore and  th e  p lanoblast.

W eism ann does no t show in h is figure th a t  th e  layer 
entl differs histologically  from th e  o thers. In  the  tex t, 
however, he says : “ T here can be no more doub t th a t  the 
p resen t p lum ularians descend d irec tly  or rem otely from the  
m edusa-bearing hydroids, and  it  is not im possible th a t, a t 
p resen t, p lum ularians ex ist w ith  m edusa broods.”

A  single b lastosty le  m ay bear a single gonophore, as 
in  th e  genus Aglaophenia, or several, as in m any species of 
Plum ularia. In  Plum ularia echinulata tw o or m ore gono­
phores are  borne in  succession upon th e  sam e p a r t  o f th e  
b lastosty le . A ll of th e  cases th a t  I  have  been able to find 
in w hich th e re  are  more th an  one gonophore on a single 
b lasto sty le  have been e leu theroplean  forms, and  I have 
seen no sta top lean  w ith  more tliau  one gonophore to  a 
b lastosty le .

O rd inarily  th e  colonies are  un isexual, b u t th e re  are 
a few cases such as A ntennularia  and  Plum ularia catharina  in  w hich bo th  sexual p roduc ts  will 
be found in  th e  sam e colony. W hen  m ature , th e  sexes can  easily  be determ ined, if  th e  gonophores
are  rem oved from th e  gonangia, by  th e  fac t th a t  in  th e  m ale th e  spadix  is su rrounded  by  a

H IS T O L O G Y  O F  T H E  G O N O P H O R E S  O F  P L U M U L A K ID Æ .

F ig . 93.—V e rtic a l sec tion  o f  th e  g o n an g iu m  o f  P lu ­
m u la r ia  p in n a ta .  c, c a v ity  o f  g o n o p h o re ; c’, ca v ity  
o f b la s to s ty le  cct, e c to d e rm ; end, en d o d e rm ; g r, 
iio a tin g  g ra n u le s  in  c a v ity  o f  b la s to s ty le ; n , 
“ d e c k e n p la t to ” o f  W e ism a n n ; p ,  p e r isa rc ; sp, 
sp e rm  ce lls ; st, “ s tu tz la m e lle . '1

F ig . 94.—D iag ram  in  lo n g itu d in a l s ec tio n  o f h y d ro id  
m e d u sa  in  a  g onang ium , to  show  a rra n g e m e n t of 
h is to lo g ica l la y e rs . L e t te r in g  as in  tig . 95.

F ig . 95.—P a r tia l  t r a n s v e rs e  sec tion  o f  th e  gonophore of 
P lu m u la r ia  halecioides; eiz, o v u m ; ek t, ex te rn a l 
e c to d e rm a l la y e r  o f  go n o p h o re ; ekt', endoderm  of 
b e ll; ekt", su b u m b re l la r  ec to d erm  la y e r o f th e  m e­
d u s a ; ek t" ', e x te rn a l ec to d erm a l la y e r  o f bell of 
m e d u sa ; ent, en d o d e rm ; entl, ec toderm  o f  m a n u ­
b riu m  ; st, s tu tz lam e lle .

‘ D ie  E n t s t e h u n g  d e r  S e x u a lz e l le n  b e i d e n  H y d ro in e d u s e n ,  J e n a ,  1883, p .  185, p i .  x x i v ,  iig. 12.
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globular m ass of .spertii cells, while in tlie fem ale th e  ova a re  all on one side of the  spadix. In 
the m ale th e  spadix  m ay b reak  up  d is ta lly  in to  several lobu lar d iverticu la  w hich p en e tra te  the  
m ass of sperm  cells.

Gonangium .—This is to  th e  b lasto sty le  w hat th e  hyd ro theca  is to  th e  h y d ra n th  an d  the  
nem atophore is  to  th e  sarcostyle, b e ing  pure ly  p ro tec tive  in  its  n a tu re , inclosing th e  rep roductive  
individual in  a  ch itinous capsule, th e  d is ta l end o f w hich appears to  bo closed in  alm ost a ll cases 
by a chitinous cap, w hich is Anally ru p tu re d  by  th e  p assage  of the  sexual p roducts.

The gonangia  in  th e  E leu therop lea  a re  found m ost commonly along th e  fron t o f th e  liydro- 
cladiate i>ortion of th e  stem  and  ra th e r  frequen tly  ou th e  liydrocladia, w here th ey  are  usually  
placed ju s t  below th e  hydrotlieca '. More ra re ly  th ey  sp ring  from  th e  liydrorliiza (P lum ularia  
echinulata), a lthough  I know  of no A m erican  form w hich exh ib its  th is  peculiarity . W hen  grow ­
ing on th e  fron t o f th e  stem  th ey  are  m ost frequen tly  s itu a ted  in  th e  axils of the liydrocladia 
although th ey  are a t  tim es th ick ly  crow ded along th e  en tire  fron t of th e  stem  (P lum ularia  pinnata). 
In  the  S ta to p lea  th e  gonang ia  are  borne ra th e r  exceptionally  on th e  stem , as in  Cladocarpus sep­
tatus an d  several species of H alicornaria, an d  commonly on a modified hydrocladium , as in  Aglao­
phenia, Cladocarpus (in p a rt) , and  Aglaophenopsis. Rarely th ey  are  borne on unmodified liydrocladia, 
as in N uditheca dalli an d  H alicornaria saccata. In  some cases th ey  are  borne on nem atophorous 
appendages to  th e  liydrocladia, as in Cladocarpus paradisea. In  m any cases they  ap p ear to  replace 
hydrothecie, as in  several species o f ly to ca rp u s, and  in  o thers th ey  are  th o u g h t to  tak e  th e  place 
of m esial neinatophores, as in  certa in  species of Aglaophenopsis.

In  form th e  gonangia are  typ ica lly  ovate, b u t th e re  are  m any m ore or less im p o rtan t m odifica­
tions. A s illu s tra tin g  these  d ep artu res  from th e  ty p e  form in th e  E leu therop lea, th e  following 
may be m entioned : The cy lindrical gonangium  o f Antennopsis annulata  (P la te  X II , fig. 7), w ith  an 
apparen tly  tru n c a te d  end. The gonangia  of Schizotricha tenella (P la te  IV , fig. 1) in th e  shape of 
a robust horn  or cornucopia, th e  tip  of the  horn  being  a ttach ed  to  the  liydroeanlus and  th e  large 
end contain ing  th e  ap e rtu re ; th e  oblong ovate form found in Plum ularia  elegantula, w ith  a cruciform  
depression on the  d is ta l end : th e  oblong ovate  form w ith lu n a te  la tero -term inal ap e rtu re  show n in 
A ntennularia americana (P la te  IX , fig. 3) ; the  spinulose gonangium  found in  Plum ularia echinulata, 

'w h ich  has the  u p p er portion  arm ed w ith  long, strong , horn like  sp ines; the  g rea tly  elongated  
gonangia w ith  d ista l ends produced in to  slender necks found in P lum ularia setacea (P la te  1, fig. 1); 
the  obovate form found in P him ularia altitheca (P lato  II , fig. 1) ; the g lobu lar form charac teristic  of 
Schizotricha dichotoma (P la te  XV, fig. 4); th e  obovate s tru c tu re  w ith a pronounced operculum  of 
Plum ularia stylifera  A llm an ; th e  an n u la ted  gonangia o í Plum ularia  halecioides-, and  the  obconical 
gonangia  w ith  th e  very  w ide shelflike riui around  th e  top and  branched nem atophorous processes 
shown in  the  rem arkab le  species Sciurclla indivisa. The gonang ia  of th e  E leu therop lea  are  iu 
general la rg e r th a n  in  th e  S tatop lea, and  show considerable m ore d ivergence in form. They are  
very generally  armed, w ith two or m ore neinatophores p laced on or im m ediately above the  peduncle.

In  th e  S ta top lea  th e  gonangia  show b u t little  d iv e rs ity  in form, probably  on account of th e  
g rea te r proportion  o f p ro tec ted  gonangia  found in th a t  group. In  Aglaophenia  the  oblong-ovate 
form is, so far as I  know, universal. In  Cladocarpus th e  la tero-term inal lu n a te  ap e rtu re  prevails. 
The gonang ia  are  fla ttened  and  obcordate in outline in several species of Lytocarpus (P la te  X X X I, 
fig. G). In  Nuditheca  th ey  are exceedingly large  and  elongated , w ith  th ick  chitinous walls. 
F inally  th e re  are th e  in v erted  cones cha rac teris tic  of H alicornaria  (P la te  X X X III , fig. 10).

Structures fo r  the protection o f  the Gonangia and their contents.— In m any of th e  eleutheroplean 
genera and  in  m ost o f th e  S ta top lea  th e re  a re  special contrivances alw ays supplied  w ith  num erous 
neinatophores, w hich are  ev iden tly  designed  to  gu ard  tlie  im portan t s tru c tu re s  contained w ith in  
the  gonangia. The term  uPhylaetoearpv has been used  by A llm a n 1 to  d esignate  any  stru c tu res  
obviously in tended  to  serve th is  purpose, and  i t  h as  been of g re a t convenience in  the  discussion 
of these  h igh ly  diversified and  in te re s tin g  features of th e  r iu m u la rk h e . The same w riter has 
divided th e  fam ily into tw o groups on th e  basis of th e  presence or absence of phylactocarps, those 
species possessing these s tru c tu res  being  called uphylactocarpalf while those no t possessing them  
are “ gymnocarpalP

1 R e p o r t  ou  t l ie  H ydro ida ,  d r e d g e d  b y  H .  M. S. Challenger  d u r i n g  t h e  y e a r s  1873-1870, p. 10, l*t. 1, I ' l u m u la r id a ' ,  
1883, p .  10.
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Am ong the  E leu therop lea  th e  genera  Schizotricha, D ipl opter on, Polyplum ularia, H ippurella , 
and  Callicarpa a re  here reg ard ed  as phy lactocarpal, th e  rem ain ing  genera— Plumularia, Monotheca, 
A ntennularia , Antennopsis, Calvinia, Antennella, an d  Monostœchas—being gym nocarpal.

A lthough  i t  is co n tra ry  to th e  position tak en  by  previous w riters, several o f these  genera, such 
as Schizotricha, Diplopteron, and  Polyplumularia  are, as above ind icated , regarded  as ph y lac to ­
carpal. The reason  for th is  is as follows : In  exam ining a series of Schizotricha, dichotoma collected 
in th e  W est Ind ies, I  found evidence sufficient, in  m y opinion, to  show th a t  th e  b ranch ing  of the  
liydrocladia is a ch a rac te r d irec tly  associated  w ith rep roduction ; in  o ther words, it  is tem porary , 
often connected  more in tim ate ly  w ith  th e  gonosome th a n  w ith  the  trophosom e, and  is designed  for 
the protection of the  gonangia (P la te  X V , fig. 1). In  m a tu re  specim ens th e  liydrocladia are b ifu r­
cated  near the ir bases, one portion , w hich 1 reg a rd  as th e  liydrocladium  proper, con tinu ing  
unchanged  w ith regu larly  disposed h ydro theca1 and  neinatophores. The o ther portion, w hich I  
reg ard  as an  accessory b ranch  or phylactogonium , is b ifurcated  a sh o rt d istance above its  origin 
and  one of th e  re su lting  b ranches is again  b ifu rca ted , m aking th ree  u ltim ate  b ranch le ts  to the  
phylactogonium . U pon the  first, or nonb ifu rca ted  p a rt, th e  gonangium  is borne and  some of the  
hydrotheca- are replaced by neinatophores, w hile on th e  b ifu rca ted  p a r t  th ere  are no gonangia and  
one fork h as  all b u t th e  te rm ina l h yd ro theca  suppressed  and  replaced by num erous neinatophores. 
In  a specimen w ith  obviously m atu red  gonangia  th e  hydroclad ia  w ith th e ir phylactogonia  are  
d irec ted  forw ard so th a t  those from opposite sides alm ost touch each other. T hus th e  gonangia  
are  clasped, as it  were, betw een th e  p ro tec tive  phylactogonia  from opposite sides w here th ey  are  
more or less p ro tec ted  b y  a g rea t num ber of nem atopliores. A  specim en w ith im m ature gonangia  
has th e  hydroclad ia  d irected  la te ra lly , as usual am ong p lum ularians, while a colony w ithout 
gonosom e from th e  sam e place and iden tical w ith  the  la s t in  every other respect lias the  h y d ro ­
cladia unbranclied  and d irec ted  la tera lly , so th a t  th e  specim en would, w ithout doubt, be placed in 
th e  genus P H m ularia  h ad  no t o ther colonies w ith gonosomes been found.

I t  seems evident, therefore, th a t  th e  b ran ch in g  of th e  hydroclad ia  is a ch arac ter associated  
w ith th e  m a tu rity  o f the  colony, and  th a t  we have here a s tru c tu re  w hich rep resen ts  in  the  
E leu therop lea  th e  pro tec tive  b ranch le ts  o f th e  genus Cladocarpus am ong th e  S tatop lea, th e  main 
difference being th a t  th e  hydrotheca! are  en tire ly  suppressed  in  th e  la tte r  case and  only p a rtia lly  
so in  the  former. The fact th a t  th e  hydroclad ia  are  d irec ted  forw ard in sexually  m atu red  colonies 
only is o f considerable in terest, an d  I  am inclined to th in k  th a t  the  sam e th ing  is tru e  in certa in  
of th e  “ C a th a rin a  g ro u p ” of Plum ularia, fov exam ple, P lum ularia  geminata Allnnin. I t  is a lto ­
g e ther p robable  th a t  the  accessory ram uli or b ranch le ts  w ith which the hydrocladia in Schizotricha 
are  fu rn ished , are  of the  n a tu re  of gonosom al stru c tu res , an d  I  therefore include th is  w ith the 
following forms am ong th e  p hy lac tocarpal E leu therop lea.

In  Diplopteron grande (E la te  X Y I, fig. 2) we find a phy lactocarp  g rea tly  resem bling th a t  fre ­
quen tly  m et w ith in Cladocarpus. In  th is  case the gonangia are borne on accessory ram uli spring ing  
from th e  hydroclad ia  and  composed of th ree  b ranches, each bearing  num erous neinatophores and  an  
occasional hydro theca. This form of phy lac tocarp  shows the  in te rg rada tion  betw een th a t  s tru c tu re  
in Cladocarpus and Schizotricha. In  Cladocarpus th e re  are  no hydro thecæ  on the  phylactogonia, in 
Diplopteron  th e re  a re  a few, in  Schizotricha dichotoma th e re  are a s till g rea te r num ber, while in 
S. parvu la  these  accessory  ram uli a re  ap p aren tly  unm odified b ranches of the hydrocladia. W e 
th u s  find w hat appears to  be a satisfac to ry  dem onstration  of th e  homologous n a tu re  of branched  
hydroclad ia  an d  phylactogonia. I t  m ust be borne in  m ind also th a t  h y d rau th s  and  sarcostyles are 
homologous s tru c tu res  and  often seem to be in te rchangeab le  in th e  economy of th e  colony, so th a t  
th e  rep lac ing  of hydrotheca- by  nem atopliores in  th e  more differen tia ted  phylactogonia is, a fter all, 
a  sim ple and  n a tu ra l process.

Dr. J .  W a lte r Few kes discovered am ong th e  m ateria l secured by th e  B lake, in  1878-1880, two 
o ther rem ark ab le  genera  of phy lac tocarpal E leu therop lea. In  H ippurella  (Few kes no t Allman)
( E late  X V II, fig. 8) th e  d is ta l end of th e  b ranch  is h igh ly  modified for th e  pro tection  of th e  gonangia, 
the  hydroclad ia  on th is  portion  of th e  colony being  ap p aren tly  modified in to  a g re a t num ber of 
nem atophorous b ran ch le ts  a rranged  in w horls an d  curv ing  upw ard  over th e  gonangia  p laced in 
th e ir  axils. These b ran ch le ts  or rib s are  tru e  phylactogonia an d  are w ithou t hydrotheca- although 
they  are, in  all p robab ility , modified hydroclad ia .

A still m ore specialized phy lactocarp  w as discovered by  D r. Few kes, an d  form ed th e  basis  of
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his new genus (Jaliicarpa ( l ’la te  X V II, tig. li), which consisted  of special b ranches w hich do no t bear 
hydrocladia, b u t are  profoundly  modified for th e  pro tection  of th e  gonangia. The whole s tru c tu re  
som ew hat resem bles a sp ike of barley  consisting of tlie cen tra l axis, from w hich arise b ran ch ed  
rib s  a rran g ed  in  v ertic ils  o f th ree, each rib  being  div ided  in to  four b ranch le ts  an d  each term inal 
b ran ch le t being arm ed w ith  a  row of neinatophores. The gonangia  are  borne in  th e  ax ils of the  
ribs. This is the m ost e laborate  s tru c tu re  y e t found am ong th e  E leu therop lea for th e  protection 
of th e  rep roductive  zooids.

In  th e  S ta top lea  th e re  are only tw o genera, Nuditheca  au d  H alicornaria, th a t  are  gyrnno- 
carpal, a ll of th e  rem ainder be ing  possessed of more or less specialized contrivances for th e  p ro ­
tection  of th e  gonangia. The phy lac tocarps in th is  group m ay even tually  be d iv ided in to  th ree  
classes :

F irs t, those w hich are, m orphologically, modified hydroc’adia.
Second, those w hich are, m orphologically, modi lied branches.
T hird , those w hich are, m orphologically, appendages to  hydrocladia.
In  th e  first group would be included  th e  m ost conspicuous an d  th e  la rg es t known form of 

phylactocarp , th e  corbula, found in the  genera  Aglaophenia  and  Thecocarpus. The corbula is 
s tr ic tly  a h igh ly  modified liydrocladium , th e  proxim al p a r t  bearin g  one or m ore hydrotheca; which 
may be e ith er norm al, or m ore or less modified. I t  seems to  be a  genera l ru le  th a t  when th ere  is 
only one hydro theca  betw een  the  corbula an d  the  stem , i t  is norm al, as in m ost species of A glao­
phenia: (P la te  X X , iig. 4), b u t w here there  are  several hydro tlieca ' betw een the  corbula an d  th e  stem , 
they  are a p t to  be more or less modified, as in  Thecocarpus. A  b e tte r  idea  can be gained  concerning 
the  appearance  of these  exquisite  s tru c tu re s  by  an  exam ination of the  p la tes accom panying th is  
work th an  can possibly be conveyed by  descrip tion, how ever e laborate . In  general i t  m ay be said  
th a t th e  corbula consists of an ax ial stem , or racliis, which is hom ologous w ith th e  hydrocaulus of 
th e  ord inary  liydrocladium , and  a num ber of corbula leaves. T his stem  often shows ind ications of 
divisions into reg u la r in ternodes, each of w hich bears one of th e  corbula leaves or ribs. T he leaves 
often ap p ear to  be borne in p a irs  and  are  generally  so described in technical language, especially in  
system atic  works. A s a m atte r of fact, how ever, they  are  a lte rn a te , as are  the  hydroclad ia  them ­
selves. Each leaf curves ou tw ard , upw ard, aud then  inw ard, th e  leaves on one side m eeting those 
of th e  o ther side above, th e  whole form ing a pod-shaped receptacle, w ith in  w hich th e  gonangia 
are pro tected . O rd inarily  each leaf, in  th e  m atu re  corbula, is a ttach ed  by its  d is ta l edge to  th e  
one im m ediately  in  front, which i t  often overlaps slightly . W hen there  is a definite space betw een 
ad jacen t leaves, th e  corbula is called “ open,” and  w hen the leaves are  ad h eren t aloDg th e  edges 
th ey  form a “ c lo sed ” corbula. On account of th e  overlapping  of th e  leaves m istakes have arisen  
in descrip tive w orks reg a rd in g  the  presence of nem atopliores along the proxim al edge o f  each 
leaf. I  have d issected  a num ber of corbula' of different species and  have found, w ithou t exception, 
th a t  the d is ta l edge of each lea f is arm ed with a reg u la rly  disposed row of large gonosom al nem ato­
phorus w hich often produce a very s trik in g  and  beau tifu l ex te rn a l o rnam entation . In  add ition  to 
th is  th ere  is alw ays, so far as the  species dissected  are concerned, a row of nem atopliores on the  
proxim al or inner edges of each leaf, th e  nem atopliores p ro jecting  in to  the  cav ity  of th e  corbula. 
This la tte r  row is often concealed by  the  im brication of the  leaves, and  th u s i t  comes abou t th a t  
corbula' are  described as hav ing  leaves w ith  a single row  of nem atopliores, when, in fact, each lea f 
has two rows, one of which is in te rna l and  concealed.

A s to  th e  homology of th e  corbula-leaves, th ey  are, in the  opinion of A llm an, “ th e  g rea tly  
modified m esial nem atopliores of the  suppressed  hydrotlieca', com plicated by the  developm ent on 
them  of secondary neinatophores. and  th row n a lte rn a te ly  to  th e  r ig h t and  left in  accordance w ith 
th e ir  new  p ro tec tive  function .” 1 lii m y opinion, i t  is  perh ap s no t possible to  decide in  every  case 
w hether we have  here  a modified nem atophore, or hyd ro theca , or sim ply th e  m odification of a 
s tru c tu re  o rig inally  produced  to  p ro tec t w hat m igh t be called an  indefin ite  person, an  ind iv idual 
th a t  m ight, u n d er o ther circum stances, have even tually  become e ith er a sarcosty le  or a h y d ran th . 
In  th is  view of the  case a ttem p ts  to  lioinologize th e  leaves w ith  nem atopliores or liy d ran th s  are  
unnecessary.

1 R eport  ou  th e  H y d r o id a  d r e d g e d  by  I f .  M. ¡S. Challenger  d u r i n g  t l ie  y e a r s  1873-76, P t .  1., P lu m u la r id a ) ,  
1883, p.  11.
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In several species—for exam ple, Aglaophenia tubulifera  Ilin ck s and  .1. insignis Fewkes (P la te  
X IX , tig'. 7)—there is an accessory le a f  h an g in g  dow nw ard and outw ard from near th e  base of tlie 
proxim al leaf. Its  significance is no t know n, b lit i t  is in te re s tin g  in th a t  it  shows the  two rows of 
nem atopliores norm ally p resen t, th e  proxim al one of which is hidden, in the  o ther leaves, by  the  
im brication of ad jacen t leaves.

In  all gonosomes w ith  tru e  corbula' th e  gonang ia  are  borne a t  th e  bases of the  leaves, th e re  
being  norm ally as m any gonangia  as th ere  are  ind iv idual leaves. There is usually  in each leaf 
a  lo ng itud ina l tra n sp a re n t s trip , som etim es w idening in to  a broad  band  or oval space. I t  is so 
perfectly  tra n sp a re n t in  some cases as to  lead  one to  believe th a t  i t  is an  open space cn t ou t of the 
leaf. By a  p roper m anagem ent of the  ligh t, how ever, or by sta in ing , i t  can alw ays be dem onstra ted  
to  be a th in  p la te  of chitine. I t is of in te re s t as suggesting  a means by which lig h t m ay be 
adm itted  to th e  grow ing planuhc w ithin the  corbula. I t  is h a rd  to conceive any  o ther use for these  
delicate windows in th e  corbula-leaf.

In  th e  genus Thecocarpus a tru e  corbula, a lthough  a d is tin c tly  different one from th a t  ju s t  
described, is found, in which the  corbula-leaves are very  narrow , saber-shaped, and  w idely 
separa ted , each bearing  a row of neinatophores along one edge and  a hydro theca on its  basal 
portion  (P la te  X X IV , figs. 15 and  lii). The h y dro theca  has its  an terio r side applied  to  th e  modified 
corbula-leaf, and  behind  i t  is a sm all tu b u la r  s tru c tu re , rep resen ting  th e  cauline iu ternode, an d  two 
supracalycine neinatophores in  th e ir  norm al position. Professor A llm an considers th is  form of 
co rbu la  a beau tifu l dem onstration  of h is theory  th a t  the  corbula-leaves are merely im m ensely 
developed m esial nem atopliores, and  indeed no one could study  these  s tru c tu res  w ithou t being  
s trong ly  im pressed w ith  th is  view. A s already  ind icated , however, my own im pression is th a t  
liy d ran th s  and  sarcosty les are  homologous, or, as i t  were, in terchangeab le  struc tu res. Indeed , we 
m igh t go still fa r th e r  and  suggest th a t  all “ persons" of th e  hydro id  colony are  fundam entally  
hom ologous an d  often in terchangeab le ; th a t  th e  h y d ran th , sarcostyle, and  blastosty le  are each to  be 
considered as a special modification of th e  prim itive hydroid  polyp. There are  m any facts which 
indicate th a t  each of these  m ay be converted  in to  e ith er of the  o thers. F o r exam ple, th e  h y d ran th  
m ay become a  nem atophore, as observed by M erejkow sky in Plum ularia  halecioides ; 1 the h y d ran th  
m a y b e  converted  in to  a b lastosty le , as in Eudendrium  and o ther gym noblastic form s; a given 
s tru c tu re  m ay serve as bo th  b lastosty le  and  h y d ran th  body a t  the  sam e time, as in the  rem arkable  
h y d ra n th  bearing  gonophore of Halecium halecinum; and  liyd ran ths may apparen tly  be replaced 
by  b lastosty les, as in  th e  genus Synthecium  of A llm an. Nor does th is  rem arkable pow er of in te r­
chang ing  of persons in  th e  d ifferent p a r ts  of th e  hydro id  organism  end here, for I have seen th e  
term inations of hydroclad ia  in .P lum ulariapinnata , w hich, as in all plumularia]*», bear developing 
h y d rau th s , change in to  rap id ly  grow ing stolons, which u ltim ate ly  develop new colonies. - In view 
of such facts i t  would seem, as I have a lready  suggested , unnecessary  to  devote m uch tim e to 
a ttem p t to  homologize these  various p a rts  w ith  th e  corbula leaves of Thecocarpus.

P hylactocarps which appear to  be modified branches are m et w ith am ong th e  S ta top lea  in th e  
genus Lytocarpus. D r. J .  W alte r F ew kes, in  w orking over the  Plaice m aterial, found specim ens 
which were characterized  by  the  possession of a so rt of pseudo-corbula which differed from th e  tru e  
stru c tu re  in th e  fac t th a t  it  w as a  modified b ranch  in stead  of a modified hydrocladium . F o r th is  
form he in s titu ted  th e  genus Pleurocarpa. In  th e  p resen t work I  have deem ed i t  necessary  to 
include th is  form, w ith several allied  ones, in th e  genus Lytocarpus. The pseudo-corbula is form ed 
by th e  hydroclad ia  on a certa in  portion of a b ranch  being replaced by  nem atophorous appendages 
which are  borne a lte rn a te ly  on th e  raclus and  curve outw ard, upw ard, an d  inw ard, so as conjointly 
to  form a s tru c tu re  looking m uch like au open corbula (P la te  X X X II, fig. 2). The long tab u la r 
neinatophores are  a rranged  reg u la rly  in  sets o f th ree  and are  supposed to  rep resen t th e  su p ra ­
calycine and  mesial neinatophores of suppressed  liydran ths. There is a  hydro theca  a t th e  base of 
each of these  appendages w hich has all th ree  nem atopliores, and  above th is  one or more gonangia 
are found, each w ith th ree  nem atopliores around  its  p o in t of origin on th e  p ro tective branch le t, 
th u s  g iv ing  evidence th a t  th e  gonophores here rep lace liy d ran th s  (P la te  X X X II , figs. 3, 4). The 
d is ta l portion of th e  b ranch  is unm odified, b earin g  reg u la r hydroclad ia. In  some specim ens which 
I have exam ined there  is evidence th a t  th e  p ro tective appendages are ac tually  m etam orphosed

1 A rc h iv e s  <le Zoologie  E x p é r i m e n t a l e  e t  G énéra le ,  X, 1882, p. 607. 2 A m e r ic a n  N a tu r a l i s t ,  N o vem ber ,  1805, p. 966.
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liydrocladia, as in  th e  young pseudo-corbula, w ith  o rd in ary  hydroclad ia  a lte rn a tin g  w ith  th e  
pro tective b ran ch le ts—a condition n o t found in  th e  fu lly  developed s tru c tu res  of th e  species 
exam ined (L . clarkei). In  Lytocarpus spectabilis A llm an th is  seem s to  be th e  norm al s ta te  of 
affairs, th e  hydrocladia and  pro tective b ran ch le ts  being in term ingled  along th e  stem .1 In  a ll species 
of Lytocarpus th e  phylactogonia  a re  m orphologically hydroclad ia  an d  no t appendages to hyd ro ­
cladia. W hen these  are  ag g reg a ted  to g e th e r on one portion  of th e  b ran ch  to  th e  exclusion of 
the  tru e  hydroclad ia, a pseudo-corbula is form ed; b u t w hen th ey  are  no t th u s  ag g reg a ted  th e  
gonangia are  p ro tec ted  b y  th e  ind iv idual phylactogonia to which th e y  are  a ttached .

P hy lactocarps w hich are, m orphologically, appendages to  th e  hydroclad ia  are  found in  th e  
genera Cladocarpus, Aglaophenopsis, an d  Streptocaulus. In  Cladocarpus th is  appendage sp rings 
from the  liydrocladium  im m ediately below and  to  one side o f th e  proxim al hydrotheca. Two very 
d istinc t types of phylactogonia are found in th is  genus. In  one, typified by  C. flex ilis  V errili 
(P la te  X X V I, ffg. Ill), th e  gonangia are  borne on th e  stem  n ea r th e  phylactogonium  w hich is 
b ranched m uch like a s ta g ’s horn  and  arches over th e  fron t o f th e  stem , those from opposite sides 
a lte rna ting , b u t s till in te rd ig ita tin g  to  a certa in  ex ten t, so as to  conjointly  form an excellent 
protection for th e  gonangia  over w hich they extend. The num ber of b ran ch le ts  in to  which the  
ind iv idual phylactogonium  is d iv ided  varies from tw o to  live or six. The o th e r ty p e  is well 
shown in Cladocarpus paradisea  (P la te  X X V III , fig. 7). H ere th e  phylactogonium  consists of a 
s tra ig h t cen tra l shaft, which usually  show s ind ica tions of in ternodes, each of which gives off a 
short b ranch le t and  bears a  gonangium . In C. pourtalesia» th e re  are  no b ranch le ts , th e  p hy lac to ­
gonia consisting  of s tra ig h t stem s divided in to  in ternodes bearing  nem atopliores and  gonangia 
(P late  X X IX , fig. 2).

In  Aglaophenopsis th e  phylactogonium  is supposed to be a  g rea tly  produced m esial nem ato­
phore of the  proxim al hydro theca. F o r reasons a lread y  s ta ted  i t  is im practicab le  to  in sis t in all 
cases on such homologies. In  th e  th ree  species of th is  genus fu rn ish ing  sufficient m ateria l for 
investigation , th e  phylactogonia  have one or more hydrotlieca; on th e ir  d is ta l ends or th roughou t 
th e ir extent. This is, I  believe, unique am ong th e  S tatop lea, and  if  consisten t would prove an 
excellent generic ch aracter. The gonangia  in th is  genus, as in  Cladocarpus, are  borne on th e  stem  
in some species (A. hirsuta, P la te  X X IX , fig. 12) and  on th e  phy lactogon ia  in o thers (A. verrilli, 
P la te  X X X , fig. 3).

The rem ain ing  phy lac tocarpal genus of th e  S ta top lea  is Streptocaulus. The gonosome w as 
unknown to th e  orig inal describer of th is  genus (A llm an), b u t w as a fterw ards found by Quelch in 
specimens taken  from th e  cable off the  Capo Verde Is lan d s.2 In th e  single species known th e  
phylactogonia sp ring  from the side of the  m esial nem atophore of th e  proxim al hydro theca  and  
resem ble g rea tly  th e  s tru c tu re  in  Cladocarpus pourtalesius, being  s tra ig h t, uubranehed , jo in ted , 
aud  bearing  nem atopliores and  a gonangium  on each in ternode.

This au th o r lias the  following to  say concerning phy lac tocarpal an d  gyinnocarpal fo rm s ::!
Schizotricha  1ms been  r e f e r r e d  b y  P rof .  A l lm a n  to  t l ie  se c t ion  Cymnocarpa  o f  t l ie  E le u th e ro p le a ,  am i  Clado­

carpus  io  t h e  sec t ion  1‘hytavtoearpa  o f  th e  S t a to p le a ;  an d ,  j u d g i n g  on t h e  p o in t  o f  f u n c t io n  as to  w h e t h e r  th e  r e p r o ­
d u c t iv o  a p p e n d a g e s  o f  t h e  h y d r o c l a d i a  on w h ic h  t l ie  g o no theca ;  a r e  p l a c e d  a r e  o r  a r e  u o t  p r o te c t iv e ,  t h e  g e n u s  
Streptocaulus  m u s t  b e  re m o v e d  f ro m  th e  P h y l a c t o c a r p a l  S ta to p l e a ,  a m o n g  w h ic h  i t  w a s  t e m p o r a r i l y  p la c e d ,  t o  t h e  
sec t ion  Cymnocarpa.  On t h e  o th e r  h a n d ,  s ince  t h e  r e p ro d u c t iv e  a p p e n d a g e s  a n d  se g m e n ts  w h ic h  b e a r  t h e  gono theca ;  
seem in  th e  t h r e e  cases to  be s t r i c t l y  h om ologous ,  a n d  t h u s  b u t  r u d i m e n t a r y  o r  v a r y i n g  fo rm s o f  t h e  p h y la c to c a r p ,  
i t  seems n eces sa ry ,  i f  t h e  t e r m s  C ymnocarpa  a n d  Phylaetocarpa  a r e  t o  be  r e t a i n e d  w i t h  a n y  d o l in i te  m e a n in g ,  t h a t  
a ll  th r e e  g e n e r a  s h o u ld  b e  p l a c e d  a m o n g  t l ie  p h y la c to c a r p a l  forms.

The p resen t w rite r agrees en tire ly  w ith th e  la tte r  p a r t  of th is  quotation . Form  is of g rea tly  
more im portance th a n  function in  system atic  work, and  while i t  is doub tless tru e  th a t  th e  phy lac­
tocarpal appendages of Streptocaulus and  several o ther form s afford little , if  any, protection to  the  
gonangia, th e ir  m orphology is sueli th a t  th ey  m ust be reg ard ed  as s tru c tu re s  associated  m ore 
closely w ith  th e  gonosome th an  w ith th e  tropliosom e, and  they  can be m ost conveniently  d iscussed 
by using  th e  term s phylac tocarpal and gyinnocarpal, as orig inally  suggested  by Allm an.

1 R e p o r t  ou t h e  H y d ro id a  d r e d g e d  b y  H . M. S. Challenger  d u r i n g  t h e  y e a r s  1873-76, l ’t .  1, P lu m u la r id a ; ,  1883, 
pi.  X V , fig. 4.

- On some d e e p - s e a a u d  s h a l lo w -w a te r  H y d ro z o a ,  A u n á is  a n d  M a gaz ine  o f  N a t u r a l  H i s to ry ,  5 th  ser.,  X V I ,  1885, p. 1.
■Idem., p. 13.
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D E V E L O P M E N T  OE T H E  I’L lTM ELA  II11LE.'

Origin o f  the nex cells.—All of tlie  earlier w riters supposed th a t  th e  sexual p roducts of the  
hydroids orig inated  w ithin the  gonophores. L a tte rly , however, i t  has been dem onstra ted  by 
several au th o rities  th a t  th is  is not the  case. A very com plete au d  m asterly  discussion of th is  
subject is p resen ted  by W eism ann in  h is sp lendid  m onograph, Die E n ts teh u n g  d er Sexualzellen 
bic den H ydrom eduseu, 1883, a work which has a lready  become classic and  is a model o f careful 
an d  ex ac t scientific research. The following account is p ractically  a  condensed transla tio n  of 
W eism ann’s description of th e  ori-gin of the  sex cells in Plum ularia echinulata. I had  th e  p leasure, 
while in  N aples in 1895, of following to a  certa in  ex ten t in  th e  footsteps of th is  m aster and  verify­
ing  in m ost de ta ils  th e  account which he gives, w orking a t  th e  sam e place and  w ith  th e  same 
species. P rev ious to  th is  I had  independen tly  m ade some stud ies of th e  origin of the  sex cells of 
Plum ularia pinnata: and  found th a t  th e  main phenom ena were identical w ith those p resen ted  by 
P . echinulata.

T he m ale sex cells a rise  as follows: U pon exam ining a colony which bears gonang ia  on the 
lower p a r t  of the  stem  it will be found th a t  tlie  jo in ts  above the  upper gonangia contain g roups of 
germ  cells s itu a ted  in th e  endoderm  and usually  p ressing  a g a in s tth e  stu tzlam elle (lig. 96). These sex 
cells m ay be traced  in  th e ir  developm ent b y  exam ining  first th e  d ista l in ternodes of the  stem  and  
w orking dow nw ard. A t the  top  of th e  colony there  is no d iscernible difference between the  in d i­
v idual ectoderm al an d  endoderm al cells. In  th e  e igh th  or n in th  in ternode from th e  top  a num ber 
of deeply sta ined  cells w ill be seen in th e  endoderm . These cells, th e  “ plasm areiche Zellen,” are  
la rge  and  appear to  be undergo ing  rap id  cell division, th e  re su ltin g  cells being sm aller, deeply 
sta ined , and  w ith d is tin c t nuclei.

These la tte r  a re  th e  sperm atob lasts. A little  fa rth e r down these sperinatob lasts are ag g re ­
g a ted  into well-defined g roups or m asses called testicles, which lie in the  endoderm  aw aiting  th e ir 
m igration  in to  the  gonangia, w hich will be described  presen tly .

T urn ing  now to th e  developm ent of the  gonangium , which is th e  nex t even t in course of tim e; 
th e  first change tak es  place in th e  ectoderm  which in tervenes betw een the m ass of sperm atob lasts  
and  th e  perisarc. H ere  th e  ectoderm al cells, which are o rd inarily  sm all and  polygonal, become 
elongated  in  a horizontal direction, and  even tually  form a rounded  cap of long cells which occupies 
th e  w hole th ickness of th e  ectoderm , re stin g  alm ost upon th e  m ass of sperinatob lasts, from wdiich 
i t  is separa ted  by  the  stu tzlam elle. This ectoderm  is an  im p o rtan t s tru c tu re , designed  to  pene­
tra te  th e  th ick  perisarc  of th e  stem , a perform ance w hich would apparen tly  be im possible by any 
purely  m echanical process. In  rea lity  th e  process is no t m echanical, bu t in all p robab ility  chem ­
ical. A ccording to  W eism ann, th e  cells of the  cap have th e  power of excreting  a substance 
capable of d issolving the  chitine, which is th u s  cu t aw ay, as i t  were, from in fro n t of th e  grow ing 
ends of th e  ectoderm  cap which g radua lly  advances th rough  th e  th ick  perisarc  of th e  stem  
w ithou t ex ertin g  any  m echanical p ressu re  w hatever. One fac t m ain ta ined  by W eism ann in  th is 
connection is alm ost beyond com prehension, and  th a t  is th a t  the  youngest, inner, and m ost delicate 
layer of perisarc  is no t dissolved by th is  action, b u t is pushed out th rough  the  rem aining layers by 
th e  ectoderm  cap. I t  is therefore  necessary  to  believe th a t  th e  dissolving secretion passes th rough  
one layer of ch itine  w ithout in ju rin g  it, and  th en  completely dissolves the remaining harder and 
immensely thicker layers o f  the same substance!

H ow ever th is  m ay be, the  penetration  »i>pears to  be affected w ithout obvious pressure, 
and, in sp ite  of th e  difficulties, W eism ann’s idea of chemical solution seems th e  only conceivable 
m ethod.

A fte r the  penetration of the  perisarc  by th e  ectoderm al cap the  endoderm  again tak es  p a r t  in 
th e  process. A t first a prom inence appears opposite the  cen ter of th e  m ass of sperm atob lasts  
which presses ag a in s t the  stu tzlam elle  and  forms a concavity  on the  inner side of th e  endoderm al 
cap. The endoderm al layer then  pushes in to  th e  ectoderm  cap, which, being lib era ted  from the  
confining perisarc  of the  stem , expands rap id ly , th e  re su lt being a hernia-like pro trusion  formed 
of ectoderm , stu tzlam elle, an d  endoderm , covered w ith a chitinous investm ent, a s tru c tu re  imme-

1 U n d e r  t h i s  heading- , as  u n d e r  M o rp h o lo g y ,  t h e r e  w il l  he  no a t t e m p t  to d isc uss  m u t t e r s  w h ic h  a re  n o t  m o re  or  
less p e c u l i a r  t o  th e  P lu m u la r id æ ,  r e s e rv in g  a  m o re  c o m p le te  t r e a t m e n t  o f  t h e  s u b j e c t  for  a  f u t u r e  p a r t  o f  t h i s  w o rk .
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O R IG IN  O F  T H E  M A L E  S E X  C E L L S  IX  T H E  P L U M U L A K ID Æ .

F ig . 96.—O ptical sec tion  o f  p a r t  o f a  m a le  colony o f P ia  u n d a r ia  ecM nulata. A fte r  W e ism an n . hist, b la s to s ty le : d k p , p lu g  c lo sin g  end  of 
g onang ium ; ect, e c to d erm ; ek, cap  o f ec toderm  ov er p r im a ry  te s te s ;  ent, endode rm ; y  ny, g o n an g iu m ; yph, g o n opho re ; gst, p ed u n c le  o f  
gonophore; h, le s te s ;  hy, h y d ra n th ;  hz, ec toderm  p ro cesses ; Ifi, ca v ity  o f  b la s to s ty le ; nph, n e m a to p h o re ; 'pi, o rig in  o f h y d ro c la d iu m ; 
2>s, p e risa rc ; st, s tem .

F ig . 97.—A  v e ry  y o u n g  m ale  gonang ium  of A glaophen ia  sp ., v iew ed  w ith  t ra n sm itte d  lig h t, hi, b la s to s ty le : ret, ec to d erm ; p , p e r isa rc  of 
gonang ium : sp, m ass  o f sperm  ce lls : spa, s p a d ix ; spn , sperm atozoon .

F ig . 98.—A s im ila r specim en  v iew ed  as  an  op aq u e  o b je c t. L e tte r in g  is tlie  sam e.
F ig . 99.—A  s t i l l  y o u n g e r  gonophore  in o p tica l sec tio n . <\ c a v ity  o f  b la s to sty le  ; ect, ec toderm  ; end, endoderm  ; st, s tu tz lam e lle .
F ig . 100.—A  m a tu re  sporosac a llow ing th e  a r ra n g e m e n t o f sperm  cells in  lin es  r a d ia tin g  from  th e  spad ix .
F ig . 101 —G onang ium  of P h i tin d a ria  p in n a ta ,  sh o w in g  a gonopho re  p a ss in g  o u t o f th e  top.
F ig . 102.—G o nang ium  o f P . p in n a ta  w ith  six  gonophores.
F ig . 1011.—C ross sec tion  o f b la s to s ty le  o f P lu m u la r ia  erh in id a ta , sh o w in g  ova, in th e  endoderm , p, p e r isa rc  ; ot he r le tte r in g  as  in iig. 99.
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d ia te ly  recognizable as a young gonangium  (fig. 99). A t first, s tran g e ly  enough, tlie  endoderm  
layer does not ca rry  the  sperm atob lasts  w ith it  in to  th e  young gonangium . A fte rw ards the  
sperm atob lasts m ig ra te  en masse w ith  a Mowing m otion, passing  th ro u g h  th e  opening in the  perisarc  
and  up  in to  th e  b lastosty le . W eism ann believes th a t  th is  m ovem ent is due, in p a r t  a t least, to 
th e  ac tiv ity  o f th e  ind iv idual sperm atob lasts, from the  fact th a t  they  become scattered  du ring  the  
operation.

The gonangium  itse lf  (fig. 102) is form ed prim arily  by th e  delicate inner pellicle of perisarc  
w hich is pushed  ou t by th e  grow ing ectoderm  cap. L a te r th is  appears to be reenforced by a 
secretion from th e  periphera l ectoderm al cells, appearing  as a clear tra n sp a re n t fluid, w hich 
ev idently  hardens in to  chitine. A fte r a tta in in g  a definite th ickness, which i t  does very  soon, it  
does no t fu rth e r increase in th ickness, a lthough  th e  gonangium  a tta in s  a m uch g rea te r size 
before i t  reaches m aturity .

The gonophore now develops rap id ly , th e  first indication  of its  location being an  a g g reg a ­
tion  of th e  sperm atob lasts in a definite locality, w here th ey  form a p ro tuberance in  th e  endoderm  
of th e  b lastosty le . iNext th e  sperm atob lasts  pass  th ro u g h  th e  stu tzlam elle an d  tak e  th e ir  place 
betw een th a t  s tru c tu re  and  the  ectoderm  (fig. 97). This appears to  occur very  early  in  the  h isto ry  
o f th e  stru c tu re .

The p resen t w riter found in h is s tu d y  of P lum ularia  p inna ta  th a t  the  sperm atob lasts  u n d er­
w ent a certa in  am ount of cell division before p en e tra tin g  th e  stutzlam elle.

A fterw ards the  gonophore is form ed by  a b u d d in g  from th e  b lastosty le  very  m uch as th e  
la tte r  was formed from th e  cœ nosarc of th e  stem , a lthough  in th e  form er case there  is no ectoderm  
cap form ed, as th e re  is no perisarc  to  be pen e tra ted . The gonophore, then , is a tw o-layered sac 
composed of ectoderm  and endoderm  separa ted  by  th e  stu tzlam elle, b u t w ith th e  rap id ly  increasing  
m ass of sperm  cells betw een th e  ectoderm  an d  stutzlam elle. The cav ity  of th e  b lasto sty le  com­
m unicates w ith th a t  of th e  spadix  or cen tra l core o f th e  gonophore, and  in liv ing  specim ens a 
g rea t ac tiv ity  is seen, rap id ly  m oving cu rren ts  being constan tly  sw ept to and  from th e  cav ity  of 
th e  gonophore (fig. 99).

W eism ann says th a t  th e  h istogenesis of th e  sem en cells h as  no t been followed. My own 
observations show th a t  th ere  is a fu rth e r an d  often-repeated  division of th e  sperm atob lasts  a fte r 
th ey  have p en e tra ted  the stutzlam elle, th e  u ltim ate  re su lt o f these divisions being sperm atozoa 
w hich a t  first have large  heads and sh o rt ta ils, b u t g radually  reverse  these  proportions u n til the  
typ ica l form is reached. A s the  sperm aries reach  m atu rity , the  cap of elongated  ectoderm  cells 
occupies the  end of th e  gonangium , and, ex tend ing  dow nw ard, m eets th e  endoderm al layer, the  
whole s tru c tu re  form ing a so rt of p lug  which fills th e  d ista l end of the  gonangium  (fig. 96, d h p ). 
This p lug  seems to be p a rtly  absorbed when the  sperm atozoa reach m atu rity ; an d  w hen the  
sperm aries b reak , th e  p lug  is in  some w ay p en e tra ted  by th e  sperm atozoa w hich finally escape 
to  th e  ou ter w orld th ro u g h  an ap e rtu re  in th e  end of th e  gonangium .

In Plum ularia  p innata  I  found th a t  th e  en tire  gonophore would a t tim es b reak  th ro u g h  a t  th e  
toil of the  gonangium , appearing  m uch like an  acrocyst such as is found in Sertularia pum ila, 
a lthough, of course, i t  w as very  different hom ologically (fig. 101). I t  is not im possible, however, 
th a t  th e  gonophores m ay have been acciden tally  forced out of th e  gonangia  by ex te rn a l p ressure , 
a lthough care w as tak en  in th e  h an d lin g  of th e  specim ens. In  m atu re  gonophores th e  sperm atozoa 
seem to be a rran g ed  in num erous lines ra d ia tin g  from the  spadix  (fig. 100).

In P. echinulata, a second gonophore is formed, th e  only difference being  th a t  in  th is  case  the 
“ H oden” are form ed in  th e  b lastosty le  in stead  of in th e  stem. In  P. p inna ta  as m any as a h a lf  
dozen gonophores m ay be seen on the  same b lasto sty le  (fig. 102). In  one case W eism ann found 
th a t  th e  m ass of sperm atob lasts  while still in th e  in ternode of th e  hydrocladium  becam e 
developed in to  a gonophore o f th in  perisarc, and th u s the  in ternode perform ed th e  rô le of the  
blastosty le.

The origin o f  the fem ale sex cells is qu ite  sim ilar to th a t  of the  male elem ents. The cells 
o rig inate  in  th e  endoderm  of th e  stem  and  basal iu ternodes of the  hydroclad ia; th e  “ K eim zone” 
is here, as in the  m ale colony, im m ediately above the developed gonangia. In  th e  upper 
in ternodes of th is  zone ap p ear “ K eim zellen,” such as are found in the  male, of irreg u la r oufline 
and  size. In s te a d  of repeated ly  d ivid ing  an d  decreasing in size, however, these  cells grow la rg e r 
and  even tually  become well-m arked ova, w hich often exhibit, anneboid m ovem ents and  contain
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each a d is tin c t nucleus and nucleolus. The 
in ternodes im m ediately  below the  places w here 
th e  gonang ia  a re  to appear, b u t are, o f course, 
m u ch larg er and  le ssn u m ero u stlian th e  sperm a­
to b lasts  in th e  male colony (fig. 104). The go­
nang ia  o rig inate  as a lready  described. A fter 
the  young gonangium  has p ierced th e  perisarc 
and  h as  been followed by th e  ectoderm , s tu tz ­
lamelle, an d  endoderm , th e  ova m igrate  w ith 
definite cell m ovem ent into th e  b la s to s ty le 1 
(fig. 104), a fte r w hich th ey  reassem ble, as it  
were, in  th e  developing gonophore. W hile  in 
th is position th ey  ac tually  dim inish in num ber, 
m any of them  being ap p aren tly  reabsorbed, 
i le x t  th e  ova p en e tra te  th e  stu tz lam elle  and  
tak e  th e ir  position betw een i t  and  th e  endo­
derm. The p resen t w rite r w as so fo rtu n a te  as 
to ob tain  a section show ing an  ovum which 
h ad  ju s t  b roken  th ro u g h  th e  stutzlam elle, the  
frac tu re  still being  ev iden t (fig. 104). I t  seems, 
however, th a t  th e  stu tz lam elle  w as already  u n ­
dergoing repair, as th e re  w as an indication of 
an exceedingly delicate m em brane form ing over 
th e  frac tu red  spot.

D uring  th e  m atu rin g  of th e  ovum th e  cover 
p la te  of th e  gonangium  dim inishes, and  is finally 
pene tra ted  by  th e  escaping planilla. A second 
gonophore is often form ed, th e  ova m aking  th e ir  
appearance in th e  b lastosty le , and no t m igra ting  
from th e  stem  joints. In A ntennularia  th e re  is 
b u t one gonophore in  each gonangium  and  a 
single ovum in  a  gonophore.

The following species of P lum ularid ie  have 
been investiga ted  w ith  th e  view to  determ ining  
th e  origin o f th e  sex cells, and  in a ll cases these 
elem ents ap p ear to  o rig inate  in  th e  stem . De 
Y arenne, how ever, rep o rts  finding them  in the 
body o f th e  h y d ran th . P lum ularia echinulata , 
Plum ularia  halecioides, A ntennu laria  antennina , 
and  Aglaophenia p lum a  w ere s tu d ied  by  W eis­
m ann; P lum ularia  fra g ilis  and  p robab ly  o ther 
species w ere stu d ied  b y  I la m a n n ; P lum ularia  
echinulata was stud ied  b y  De Y a re n n e ;3 P lum u­
laria echinulata, P lum ularia  p innata , P lum ula­
ria halecioides, P lum ularia sim ilis, Antennularia  
ja n in i, Aglaophenia p lum a, an d  Aglaophenia hel­
leri w ere investiga ted  by  th e  p resen t w riter.

Development o f  the corbula.—W eism ann is 
the  only one, so far as I  know, who h as  described 
the very  beg inn ing  o f th e  developm ent o f th e  
corbula, a lthough  th e  la te r  s tag es  have  been 
investigated  by  o thers. A ccording to  the  fi

1 I l a m a n n  sa y s  t h a t  t h i s  m o v e m e n t  r e sem b les  t h a t  o f t  
Z e i t s c h r i f t  f ü r  N a tu r w i s s e n s c h a f t ,  X V ,  1882, p .  30.)

' R é ch e rc h es  s u r  l a  R e p ro d u c t io n  des  P o ly p e s  Hydra.ii
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•hg. 104.—h o n g itu d iiia l sec tion  o f  p ii r t  o f  s te m  a n d  base  o f  g onang ium  
o f  P lu m u la ria  ech in u la ta , sh o w in g  o v a  in  th e  endode rm  o f  th e  stem  
am i o f  th o  b la s to s ty le . c ,  c a v ity  o f  b la s to s ty le  ; c', c a v ity  o f  stem  ; 
ov. o va ; p , p e risa rc  o f  g o n an g iu m ; ■/>', p e r isa rc  o f  s tem .

Mg. 105.—A n o th e r  p a r t  o f  sam e sect ion, s h o w in g  o va  in  end o de rm  of 
s t e m .

i'ig. 106.—O blique sec tio n  ac ro ss  th e  b ase  o f  th o  b la s to sty le  o f  A glao ­
ph en ia  helleri, sh o w in g  an  ovum  w h ich  has a p p a re n tly , just, b ro k en  
th ro u g h  tlie  s tu tz la m e lle  a t  Or. c, c a v ity  of b la s to s ty le  ; ect, ec to ­
derm  ; en. endode rm  w ith  d ev e lo p in g  o v a ; n , n u c le u s ; n 't n u c leo ­
lu s  : ov, ovum  ; p , p e r isa rc  ; p '. p e r isa rc  o f co rb u la ; st, s tu tz lam e lle .

t-m cntioncd w riter, th e  sex cells arise  in the

imiebie. (H e r  O rg a n is m u s  d o r  H y d ro id p o ly p e n ,  J e n a i s c h e  

■os, 1882, p .  19.
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endoderm  of tlie  stem  and finally become agg regated  under th e  points of insertion  of little  buds 
or stum ps, w hich are  th e  beg innings of th e  corbula1. These stum ps m ake th e ir  appearance  early  
in  th e  life of th e  colony, and  rem ain  quiescent in a ru d im en tary  s ta te  d u rin g  th e  grow th o f th e  
hydroclad ia  above them . A fterw ards these  stum ps grow la rg e r and  are filled w ith  the  sex cells. 
A ccording to  W eism ann’s figure, a nem atophore is born on a very  young corbula stum p.

The la te r  developm ent has been s tud ied  by  A llm a n ,1 who gives a, careful descrip tion  of the  
developm ent o f th e  corbula1 o i' Aglaophenia plum a. W hile a t  th e  M arine Biological L abora to ry  in 
P lym outh , E n g land , I  had  an  excellent opportun ity  to  stu d y  th e  sam e species and to  sketch  the 
various s tag es  of grow th (figs. 107-1 lö). The succession of events is as follows:

107

115

108

114

110

109

113

D E V E L O P M E N T  O F  T H E  C O R B U L A  O F  A G L A O P H E N IA  PLU M A

P ig s . 107-11'» a rc  a rran g e d  in t lm ir  p ro p e r  s equence  1 o slm w  tb o  progressive, developm ent, o f th e  corbula . //, jpmoplmro ; n,  nematopl io ro  ;
s ep tu m  of  co rbu la  leaf.

F irs t, the  corbula stum p produces a hyd ran th  w ith hydro theca aud  the  th ree  sarcosty les w ith 
th e ir  neinatophores. I was unab le  to  determ ine w hether the h y d ran th  or sarcostyle m ade its  
appearance  first. The d is ta l end of the grow ing tw ig in front of the  hydro theca appears to  be an 
unclosed tu b e  sligh tly  swollen near its  ex trem ity . A b ou t halfw ay betw een its  end and  th e  m argin  
of th e  h yd ro theca  th e  bud  of th e  first corbula lea f appears in  th e  form of a b road  oval process from 
th e  tw ig  w ith  an oval, ap p aren tly  open end d irected  som ew hat la tera lly . The second leaf appears 
betw een th e  first and  th e  open end of the  tw ig  and  is d irected  tow ard  th e  side opposite th e  first. 
A t th is  stage  th e  bud  of the  first gonophore appears in fron t of th e  base of th e  first leaf. O ther 
leaves now appear in a lte rn a te  succession. The six-leaved corbula (fig. 110) shows th a t  the

‘A M o n o g ra p h  o f  t l ie  ( ¡y m n o ld a s t io  o r  T u b u la r i a i i  H y d ro id s ,  h a y  .Society, L o n d o n ,  1871, p. 60.
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leaves have become palm ate  or lobate, th e ir  ends no longer being  open, and the  d is ta l end of the  
corbula tw ig  is also closed. Two or th ree  bud d in g  nem atopliores are  now seen on th e  inner p rox­
im al edge of some of th e  leaves, b u t th ey  can no t a t  th is  s tag e  be d istingu ished  from th e  budd ing  
gonangia except by th e ir  position.' In  th e  ten  leaved corbula (fig. 114) th e  gonangia  have so 
increased in size th a t  th ey  can read ily  be d istingu ished  from th e  neinatophores. U p to  th e  time 
when abo u t tw elve corbula leaves have been acquired  (fig. f id )  th e  ind iv idual leaves are  th ick , 
tieshy lobes filled w ith couiosarc, except in  th e ir  cen tra l cavities, which a re  ap p aren tly  homologous 
w ith tlie  cen tra l cav ity  of th e  stem , lined w ith endoderm al c ilia ted  cells w hich cause rap id  cu rren ts  
of w a te r to  pass to  and  fro. S hortly  a fte r th is  s tage  th e  lea f becomes m uch fla tte r and th inner, 
th e  cen tra l p a r t  is solidified by  fhe increased  deposition of chitine, which is p a rtia lly  opaque and  
finely p u n c ta te  in appearance, aud  th e  cienosarc is pushed  aw ay from the  cen ter to  th e  edges, 
w here i t  form s a  fla ttened  tu b e  of ectoderm  w ith  an open cen tra l cav ity  ru n n in g  around  th e  
p eriphery  o f th e  le a f  an d  connecting w ith  th e  sarcostyles. In  th e  la tte r  la rg e  nem atocysts have 
appeared, th e  nem atopliores a re  com pleted, and  th e  defensive zooids are  functional.

In  th e  p la te  of ch itine  which now occupies th e  oblong oval space in th e  m iddle of each leaf 
th ere  appears a long itu d in a l s treak  n ear th e  posterio r edge of th e  p la te  (fig. 115, s). T his streak , 
called th e  “ sep tu m ” b y  A llm an, is perfectly  clear and  tran sp a ren t, being  composed of a s tru c tu re ­
less chitine, and  m ay serve th e  purpose of s tren g th en in g  th e  lea f by  th e  h a rd  flexible rod .2

From  th is  tim e on th e  leaves are  vascu lar along th e ir  edges. A s th ey  grow th e  edges m eet 
and  th e ir  d is ta l ends curve over tow ard  th e  cen te r of th e  rac lu s un til th ey  m eet above, 'th e  
coalescence of th e  co rbu la  leaves along th e ir  edges is, as has a lready  been described, aided  by 
th e  sacrosty les, w hich send  fo rth  processes from one lea f to  another, th u s  ho ld ing  th e  edges to g e th er 
u n til a perm anen t connection of ch itine  and  sarcode is estab lished , and  th e  cielomic cav ities of 
th e  tu b es of ad jacen t leaves a re  un ited , and cu rren ts  are  estab lished  run n in g  from one to  th e  other. 
D u rin g  all th is  tim e th e  gonangia  are  grow ing an d  th e  sexual elem ents reach  m atu rity  shortly  
a fte r th e  corbula  is com pleted.

A t an early  stag e  in  th e  h isto ry  of the  gonangia the  sex cells m igra te  from th e  corbula tw ig  
or rac lu s  into th e  b lasto sty le , w here th e  gonophores are  form ed, as a lready  described.

Embryology.—The em bryology o f th e  Flum ularida* h as  no t been very  ex tensively  studied. 
The following facts, how ever, seem to  be well estab lished : In  speaking of th e  developm ent of th e  
ovum in hydro ids which produce p lanuhe, including, of course, th e  P lum ularidaq  A llm an s a y s :3

I n  sueli  cases t l ie  o v u m ,  w h ic h  is  m o s t ly  d e s t i t u t e  o f  v i t e l l a r y  m e m b ra n e ,  a f t e r  p a s s in g  th r o u g h . »  r e g u l a r  or  
n e a r ly  r e g u l a r  s e g m e n ta t io n  in  a c c o rd a n c e  w i t h  t h e  u su a l  b i n a r y  l a w  o f  e m b r y o n a l  d e v e lo p m e n t ,  b ecom es  t r a n s ­
fo rm e d  in to  a  so l id  sp h e r ic a l  m ass  o f  cel ls  ( b a s to s p h e re ) ,  f rom w h ic h  a p e r ip h e ra l  l a y e r  soon b eco m es  s e p a r a t e d  b y  a  
p rocess  o f  d e l a m in a t io n .  T h e  e m b ry o  n o w  as a  r u l e  becom es  m o re  o r  less e lo n g a te d ,  a n d  t h e  c e n t r a l  c a v i ty  m a k e s  
i t s  a p p e a r a n c e  in it.

A t  t h i s  s t a g e  t h e  e m b ry o  is in  t h e  fo rm  o f  a  h o l lo w  ov ifo rm  b o d y  w h o s e  w a l l s  a re  co m p o sed  o f  t w o  la y e r s ,  an 
e x t e r n a l  o r  ec to d e rm , a n d  an  i n t e r n a l  o r  e n d o d e rm .  I t  is  b y  d e l a m in a t io n ,  n e v e r  b y  i n v a g i n a t i o n ,  t h a t  t h e  tw o  g e r ­
m in a l  lay e r s ,  e c to d e rm  a n d  e n d o d e rm ,  a r e  fo rm ed .  T h e  e m b ry o  h a s  n o w  u s u a l ly  e s c a p e d  f ro m  th e  c o n f in em en t  of  
t h e  g o n o p h o re ,  a n d  i t s  e c to d e rm  becom es c lo th e d  w i t h  v ib r a t i l e  c i l ia ,  b y  t h e  a id  o f  w h ic h  i t  m o v es  a b o u t  a s  a  f ree 
l a r v a  in  t h e  s u r r o u n d i n g  w a te r .  I t  w o u ld  seem  to  bo a b o u t  t h i s  t im e  t h a t  t h e  m esosare  s h o w s  i t s e l f  as  a  v e r y  l ine 
s t r u c tu r e l e s s  m e m b r a n e  b e t w e e n  t h e  e n d o d e rm  a n d  th e  ec to d e rm .  To t h e  larva,  t h u s  fo rm e d  D a ly e l l ,  b y  w h o s e  
o b s e rv a t io n s  i t  w as f i rs t  m a d e  k n o w n ,  h a s  g iv e n  t h e  n a m e  o f  P l a n u l a  [tig. 116].

' t h e  p l a n u l a  is s t i l l  a  c o m p le te ly  c lo sed  sac. A f te r  e n jo y in g  for  a  t im e  i ts  f ree lo c o m o t iv e  life  i t  loses i t s  c i l ia  
a n d  fixes i t s e l f  by  one  e n d —t h e  a b o r a l  pole .  A d e l i c a t e  c h i t i n o u s  pe l l ic le ,  th o  f o u n d a t i o n  o f  t h e  p e r isa rc ,  is e x c re te d  
o v e r  a  g r e a t e r  o r  less  e x t e n t  o f  i t s  s u r f a c e ;  t h e  f ree  o r  o r a l  po le  becom es  p e r fo r a t e d  b y  a m o u t h  ro u n d  w h ic h  a 
c i rc le  o f  t e n t a c l e s  h a s  b ecom e d e v e lo p e d .  T h e  l a r v a  m a y  n o w  b e  r e c o g n iz e d  as t h e  p r i m o r d i a l  h y d r a n t h  o f  t h e  
co lony, a n d  i t  on ly  r e m a in s  fo r  t h i s  t o  b ecom e c o m p l i c a t e d  b y  t h e  b u d d i n g  o f  o th e r  l i y d r a n th s  a n d  o f  t h e  se x u a l  
zooids in o r d e r  t h a t  i t  m a y  a t t a i n  t h e  c o n d i t io n  o f  t h e  fu l ly  d e v e lo p e d  d e n d r i t i c  colony.

H a m a n n 4 agrees w itti A llm an reg a rd in g  tlie  im p o rtan t po in t involved in liis declaration  tlia t 
tlie  separa tion  of th e  em bryonal layers is by delam ination , and s ta te s  th a t  lie lias exam ined v ari­
ous species of Aglaophenia  aud  Plum ularia  and  finds th e  same to  be tru e  in  all cases. In  Aglao-

‘ T h is  re fe rs  to  t h e i r  e x t e r n a l  a p p e a r a n c e ;  s a t i s f a c to ry  se c t io n s  w ere  n o t  secu red .
2 T h e  a n a lo g y  b e tw e e n  t h i s  s t r u c t u r e  a n d  t h e  rod  fo u n d  in  g r a p to l i t e s  is ([iiito su g g e s t iv e .
2 R e p o r t  on H y d r o id a  d r e d g e d  b y  H. M. S. Challenger,  d u r i n g  t h e  y e a r s  1873-76, P t .  2,1888, p. xxxvi .
4 D er  O rg a n is m u s  d e r  H y d r o id p o ly p e n ,  J e n a i s c l i e  Z e i t s c h r i f t  f ü r  N a tu r w i s s e n s c h a f t ,  XV, 1882, p. 31.
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phcnia helleri the  p resen t w riter found th e  tw o layers to  be form ed by délam ination, as described 
above.

Peproduetion .—A s in all o ther hydroids, the common m ethod of p ropagating  th e  species is by 
m eans of a tru e  sexual reproduction  involv ing  ova and  sperm atozoa. W ith  ra re  exceptions, for 
exam ple, A ntennu laria , each colony is un isexual; th a t  is, all of th e  gonophores of a given colony 
will contain  sexual elem ents of one k ind only.

W hen th e  sperm atozoa have  reached m atu rity  they  go forth in countless num bers from the  
m ale gonophore, p ass  th rough  an ap e rtu re  in  the to p  of th e  gonangium  in a com pact s tream  of 
rap id ly  m oving bodies lashed  along in th e ir course b y  th e  vigorous m ovem ents of the  flagella, the  
heads m oving from side to side as th ey  p rogress in w hat appear to  be definite directions. How 
long the  sperm atozoa are  capable of liv ing  th is  free life in sea w ater we do no t know. A  few 
fo rtu n a te  ones find th e ir  way in to  the gonangia  of a fem ale colony and  succeed in im pregnating  
the m atu re  ova while the  la tte r  are  still w ithin th e  gonophores. I  do no t know th a t  th e  cytological 
phenom ena im m ediately following the im pregnation  of th e  p lum ulariae  ovum have ever been care­
fully  worked out. W h a t is known of th e  segm entation  and  succeeding events h as  a lready  been 
described un d er the  head of Em bryology.

S T O L O N IF E R O U S  R E P R O D U C T IO N .1

Plum ularia p inna ta  is the  m ost a b u n d an t p lum u lariae  a t  P lym outh, affording am ple m ateria l 
for sa tisfac to ry  study . Tlie first specim ens w ith young gonangia were b ro u g h t to th e  labo ra to ry  
on M ay 2. Ten days before th is  I  noticed th a t  several fresh specim ens were peculiar in hav ing  a 
num ber o f the  hydroclad ia  g rea tly  p roduced  in to  th read-like extensions ending i n 'a  c lavate  
en largem ent (fig. 117). N either liy d ran th s  nor nem atopliores grew upon these processes, a lthough  
th e  usual num ber were found in th e ir  norm al position on the  unmodified portions of the  h y d ro ­
cladia.

These specim ens were kep t alive in  a sep a ra te  ja r ,  and  th ree  days la te r  i t  was found th a t  the  
curiously leng thened  hydroclad ia  h ad  continued  the ir abnorm al grow th, and  th a t  some of the  
en larged  ends liad  become forked. A  microscopic exam ination  showed th a t  the  hydrocladia] 
extensions w ere alm ost or en tire ly  d es titu te  of nodes, th e  whole s tru c tu re  being a sim ple tube, 
w ith perisarc, ectoderm , and  endoderm , inclosing th e  axial cavity7 in which th e  life cu rren ts  w ere 
m oving in  unusual activ ity . The m ost no tab le  histological fea tu re  was th e  su rp rising  num ber of 
nem atocysts em bedded in th e  cienosarc. The colony seemed in good condition, th e  liy d ran th s  
being fully7 expanded  and  active.

F our days la te r  1 noticed some delicate, th read-like lines adhering  to the  inside of a ja r  
contain ing  liv ing  colonies of 7'. pinnata  (fig. 119). U pon m oving a piece of stone, it  w as found 
th a t  these  lines were th e  long, th read -like  processes or con tinuations of hyd roclad ia  noticed 
several day's before. Upon close investiga tion  liy d ran th s  were seen fully7 expanded  a rising  from 
these  processes a ttached  to the  glass, and  one small colony w ith  th e  p in n a te  b ran ch in g  of 
Plum ularia  h ad  advanced  so far as to  show seven liy d ran th s on b ranches (fig. 120). The orig inal 
process from the  liydrocladium  of th e  p a ren t colony liad become a creeping stolon a ttach ed  to  
th e  glass. I t  w as sending up the  new colony on th e  one hand , and  giv ing  forth  delicate roo tlets 
on th e  o ther. A  single h y d ra n th  grow ing on th e  stolon a little  to  th e  r ig h t of th e  incip ien t 
colony already  described seems to  ind icate  th e  s ta rtin g  of a  second colony. Several o ther stolons 
(derived in the  same w ay from g rea tly  e longated  hydrocladia) w ere g iv ing  off little  colonies. 
There liad  been no o ther p lum ularians in th is  ja r ,  and the  orig inal colonies were w ithou t gonangia.

These new colonies were k e p t alive  for a week longer, by which tim e th e ir  connection w ith 
the  p a re n t stocks had been destroyed  by a tro p h y  of the  hydrocladial extensions from which th e  
new colonies arose, and  th e  d au g h te r colonies had  a tta in ed  considerable size and  all th e  charac­
te ris tic  featu res of P. p inna ta  (fig. 121).

In  an o th er jar a colony show ing th e  hydroclad ial extensions was purposely  p laced  so th a t  they  
could reach n e ither th e  side of th e  ja r  nor any  o ther po in t of support. This d id  no t in terfere  w ith 
the  asexual reproduction, however, as th e  processes becam e forked a t  th e ir  d is ta l ends, an d  from

1 T h e  d e s c r ip t io n  t inder  S to lo n i fe ro u s  R e p ro d u c t io n  is f rom  a n  a r t i c l e  h y  th e  a u t h o r  in  t h o  A m e r ic a n  N a t u r a l i s t  for  
N ovem ber ,  1805. T h e  o b s e rv a t io n s  d e s c r ib e d  w e re  m a d e  a t  P ly m o u th ,  E n g la n d .
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R E P R O D U C T IO N  O F  P I .C M U L A R ID Æ .

F ig . 116.—P la n u la  o f A glaophen ia  helleri.
F ig . 117.—E n la rg e d  p rocess  a t  end  o f liy d ro c la d iu m  o f  P lu m u la r ia  p in n a ta , sh o w in g  li r s t  s ta g e  o f s to lon ife rous  rep ro d u c tio n .
F ig . 118.—T h e  p rocess b ra n c h in g  a t  (a).
F ig . 119.—Colony sh o w in g  sev e ra l p ro cesse s : (a) E n la rg e d  end  o f  p ro cess ; (b) a  p rocess  fo rk in g ; (e) ¡i p ro cess  th e  end  o f w h ich  is a t ta c h e d  

to  s id e  o f j a r  an d  w hich  is  g iv in g  o rig in  to  a  new  colony ; (d) a new  colony w h ich  w as form ed as  above, b u t  is now  sep a ra te .
F ig . 120.—A new  colony form ed as  above, en la rg ed . .
F ig . 121.—Colony s t i l l  m ore e n la rg ed .
F ig . 122.—Colonies of A gla o p h en ia  s p .:  (a) E n la rg ed  tip  o f  m a in  s tem ; (6) th e  tip  becom es h o oked ; (e) th e  hooks o f  tw o  colonies clasped  

to g e th e r  ; (d) a t ip  hooked an d  fo rk ed  ; (<?) a t ip  w h ich  h a s  becom e a t ta c h e d  to  side o f j a r  and  from  w h ich  a  new  colony is sp rin g in g . 
F ig . 123.—T h e  c lasped  h ooks o f tw o  colonies, en la rg ed .
F ig . 124.—A  tip  o f  m a in  s tem  w hich  is  g re a t ly  en la rg ed  and  b ra n c h e d ; (a) b asa i h y d ro th e c a  o f  la s t  liyd roc lad ium  o f  colony.
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these  forks arose incip ien t colonies. A fter a week h ad  elapsed the  p a ren t colony died and  th e  
main stem  becam e w ithered and dropped to  the  bottom  of the  ja r , ca rry ing  with i t  th e  d au g h te r  
colonies, which were then ab le to a ttach  them selves and proceed with th e ir  developm ent as would 
any  o ther colony.

A fter a careful search th rough  th e  lite ra tu re  of the  subject, I am unable to  find any  account 
of th is  mode of reproduction e ither am ong hydro ids or any o th e r of the m etazoa, and I propose 
for i t  the  nam e ¡Stolonifer» it s reproduction ou account of th e  g re a t sim ilarity  which it  bears to th a t  
process am ong p la n ts .1

A sexual m ultiplication has long been known to ex ist am ong th e  hydroids, w here it  usually  
p resen ts  itse lf in some form of gem m ation. Fission has been found to  occur in a m edusa, Storno- 
brachium mirabile K ölliker, b u t th e  m ost rem arkab le  case heretofore recorded is described by 
A llm an in a  cam panularian  nam ed by him Schizocladium ramosum.'2 The process is, in brief, as 
follows:

A n o rd inary  ram ulus, in stead  of b earin g  a h y d ra n th  on its  d is ta l end, elongates and  the  
cœ nosarc ru p tu re s  the  ch itinous investm en t a t  the  tip  and  p ro trudes naked  into the  w ater. A  
constriction takes place by which th is  naked  cœ nosarc is d iv ided  off and  finally separa ted  from 
the  p a ren t stem. “ The detached  segm ent is now th e  ,jj0 of an  inch in length , and  s trik in g ly  
resem bles a p lan illa  in all points except in the to ta l absence of v ibratile  cilia. I t  a ttach es  itse lf  
by  a mucous excretion from its  surface to th e  walls of the  vessel, and exhib its s ligh t and  very s lug ­
gish changes of form. A fter a tim e a bud  sp rings from its  side, an d  it  is from th is  bud  alone th a t  
th e  first h y d ran th  of th e  new colony is developed.”

A lthough  t his process resem bles th e  stoloniferous m ultip lication  of Plum ularia pinnata  in the 
form ation of a new colony from a modified b ranch  term ination , i t  differs g rea tly  iu th e  fac t th a t  
in Schizocladium  th e  div ided portion or “ fru stu le ,” as A llm an calls it, becomes en tire ly  sep ara ted  
from th e  p a re n t stock before the  new colony begins to  develop, while in / ’. pinnata  th ere  is a vital 
connection b y  m eans of th e  g rea tly  e longated  liydrocladium .

The stoloniferous m ultip lication  m ust no t be confounded w ith any  of th e  m any modes of 
b ranch ing  heretofore found am ong th e  hydroids, which do not give rise to  separa te  colonies hav ing  
independen t liydrorhizic; ne ither is i t  equ ivalen t to th e  m ultip lication often effected by m utilation . 
T here is no m utila tion  in th is  case, unless we may so reg a rd  the spontaneous a trophy  of th e  con­
nection betw een the  old and  the  new colonies.

T h a t th is  stoloniferous m ultip lication  is norm al is ind ica ted  by th e  fact th a t  specim ens fresh 
from th e  sea exhib ited  the  g rea tly  elongated and  forked hydroclad ia.

I t  m ay be well to uote th a t  / ’. pinna ta  seems to  have reproductive powers g rea te r  th a n  those 
of any o ther p lum ularian  know n to me. A t the  p roper season th a t  p a r t  o f th e  stem  from w hich 
th e  hydroclad ia  sp ring  is fairly  packed w ith gonangia which m ay even be crow ded ou t on to th e  
liydrocladia. In some instances it seem ed as if  the  reproductive  po ten tia lity  dem anded some 
o ther ou tle t, an d  long processes, exactly  like the  hydroclad ial processes described above, were 
seen sp ring ing  from the  in te rio r o f th e  gonangia  them selves.

T IIE  P O S S IB IL IT Y  O F C O N JU G A T IO N  A M ONG T H E  P L U M U L A R ID .F .'

D uring  the  m onths of Ju n e , Ju ly , and  A u g u st, 1895, a sm all species o f Aglaophenia  was 
b ro u g h t alm ost daily  to th e  N aples Zoological S ta tion . I t  grows on a  long ribbon-like a lg a  in  
shallow  w ater and  bears a general resem blance to  A . plum a  L inuæ us, from which i t  differs in 
exh ib iting  a frequent in tercalation  of in te rv en in g  in ternodes on th e  d is ta l h a lf  of th e  stem , in  the  
more d is ta n t hydrocladia, and  in hav ing , as a ru le, no t more th an  th ree  hydrothecæ  to  each in te r­
node.

in  Ju n e  i t  was noticed th a t  a large proportion  of th e  colonies had  the  end of th e  m ain stem

1 “ S to lons  aro  t r a i l i n g  or  r e c l in in g  b r a n d i e s  a b o v e  g r o u n d  w h ic h  s t r i k e  ro o t  w h e re  t h e y  t o u c h  t h e  soil , a n d  th e n  
se n d  u p  a  v ig o ro u s  s h o o t  w h ic h  h a s  ro o t s  o f  i t s  o w n ,  a n d  becom es a n  i n d e p e n d e n t  p l a n t  w h e n  th e  c o n n e c t in g  p a r t  
dies , as  i t  does  a f t e r  a w h i l e . ” G ra y ,  School  a n d  H a n d b o o k  o f  B o ta n y ,  p. 37.

2 R e p o r t s  o f  t h e  B r i t i s h  A ssoc ia t ion ,  1870, a n d  G y m n o b la s t i c  H y d ro id s ,  p p .  151, 152.
3 Tlie  d e s c r ip t io n  t h a t  fo l low s th e  h e a d in g  r e fe r r e d  to  is  f rom  a n  a r t i c l e  b y  th e  a u t h o r  in  th e  A m e r ic a n  N a tu r a l i s t ,  

N ovem ber ,  1895. Digs. 117-123 a r e  from  t h e  sam e source .
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g rea tly  elongated  and  enlarged , tlie  proxim al p a r t  of th is extension being  divided into a g rea t 
num ber of sh o rt in ternodes, while the  d is ta l portion  w as ab ru p tly  b en t over so as to form a nearly  
closed hook (fig. 124). In  m any cases th e  ends of tw o colonies would be hooked together, 
c lasp ing  each o ther so tig h tly  th a t they  could no t be separa ted  w ithout m u tila ting  th e  specim ens 
(fig. 122, <:). T h is s ta te  of affairs w as so common a t th is  tim e th a t  one could not reg a rd  the  
a ttach m en t as accidental or abnorm al, and fu rth e r developm ents were aw aited  w ith g rea t in terest.

In Ju ly  th is  a ttach m en t w as seldom  seen, a lthough th e  en larged  stem  term inations were still 
common. These la tte r  appeared  to  be shedding  th e ir  perisarc, which was often seen to be p a rtly  
peeled off.

A bout th e  m iddle o f A u g u s t I  observed  th a t  these  en larged  ends w er e fo rk in g  ju s t  as  did th e  
produced hydroclad ia  of P. p inna ta  (fig. 124). S till la te r, im m ediately before my d ep a rtu re  from 
N aples, I  found some of these  en larged  ends a tta ch ed  to the  sides o f th e  jar and  budding , a lthough  
th e  buds h ad  no t ye t developed in to  liy d ran ths. T here is p ractica lly  no doub t th a t we have here a 
case of stoloniferous reproduction in th e  genus Aglaophenia.

A lthough  I  w as unable  to dem onstra te  th e  use of th e  c lasp ing  hooks a t th e  ends of the  stem s 
i t  was im possible to  escape th e  constan tly  recu rrin g  suggestion  th a t  they  m igh t possibly signify 
a mode of conjugation such as is found am ong th e  P rotozoa (for exam ple, Paramecium) and  the  Alga* 
(for exam ple, Spirogyra).

T h a t these  hooked ends are  for some definite purpose can be confidently assum ed, and there  
are b u t two exp lanations w hich ap p ear p lausible.

F irst. These term inal hooks may aid d irec tly  in th e  stoloniferous reproduction by a ttach in g  
them selves to  some ad jacen t object upon which th e  new colonies can grow.

Second. T hey may be c lasp ing  organs for use in conjugation. A s a m atte r of fact they  may 
serve bo th  purposes. My observations strong ly  ind icate  th a t  they  are useful as a m eans of a tta c h ­
m ent, and  the  following considerations indicate a  s trong  possibility  th a t  conjugation  m ay tak e  
place.

F irs t. They were seen so often in a position favoring con jugation, th a t  is, w ith th e  ends of two 
colonies clasped in a close em brace, as to  ind icate  a norm al function.

Second. I t  was a fte r th is  supposed conjugation th a t  the  stoloniferous m ultip lication  was 
observed to  be under way.

T hird . These en larged  ends of th e  stem s were found to contain  a num ber of anneboid cells 
which were unusually  active, sending out pronounced pseudopodia. I could not decide definitely 
w hether these  cells were in the  ectoderm  or endoderm , on account of the  unfavorable position  of 
the liv ing  colony under inspection.

S tained  sections of these  hooks failed to  th row  much additional lig h t on the  subject, the  only 
noticeable histological featu re  being an appearance  of g rea t ac tiv ity  in cell m ultip lication  and 
th e  presence of an unusual num ber of nem atocysts. These sections were of value, however, in 
dem onstra ting  th a t  th e  en largem ent of th e  stem term ination  was not due to the  presence of a 
parasite , as is som etim es the  case am ong hydroids, for exam ple, Syncoryne eximia  and Coryne 
mirabilis.

The clasp ing  of the  hooks is p robab ly  elfected m echanically by th e  undu la tions of the  ripples 
passing  along th e  a lga  w hich supports  the  hydroid colonies.

C onjugation is essen tia lly  th e  union of tw o ind iv iduals o f a species d u rin g  w hich an in te r­
change of protoplasm  is effected w ithout th e  in terven tion  of ova or sperm atozoa. So far as I have 
been able to disc-over, th is  process lias no t heretofore been found am ong the  m etazoa,1 and the  
observations recorded above m ust be regarded  as m erely an  indication of the  possib ility  of conju­
gation am ong hydroids.

I t is now a well estab lished  fact th a t  th e  sex cells, both  m ale and  female, o f the  P lum ularidæ  
orig inate in th e  endoderm  of th e  stem ; and any  process w hich would enable th e  con ten ts of the 
endoderm al cells of one stem  to mix w ith  th e  con ten ts of the endoderm al cells of th e  stem  of 
ano ther colony would ren d er conjugation possible so far as th e  purely  m echanical p a r t of th e  
question is concerned. This would be effected in th e  case u n d er consideration  by  th e  solution of

1 T h e  p e r m a n e n t  un ion  o f  ind iv idu ,‘lis w h ic h  r e s u l t s  in  Diplozoon  c a n  n o t  lie t e r m e d  c o n ju g a t io n  in  t h e  sense h e re  
used ,  b e c a u se  in t h e  Diplozoon  t h e  i n t e r v c n t io u  o f  o v a  a n d  sp e rm a to z o a  occurs .
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th e  contiguous walls o f th e  hooks when clasped as a lready  described. W hile th is solution was 
n o t ac tua lly  seen in any  of th e  specim ens described by me, it  was found th a t  th e  perisarc  was 
usually  th in n e r in  th e  region of con tac t th an  elsewhere.

I t  m ust be rem em bered, m oreover, th a t  in tho  norm al reproduction  of most hydro ids a solution 
o f th e  perisarc  of th e  stem  is effected, p robably  by chem ical action, w henever a gonangium  is 
form ed,1 and  therefore no new principle would have to  be invoked to accomplish th is  end  in  th e  
case un d er discussion.

In  passing  from below upw ard  in th e  stem  of a p lum ulariae  exam ined ju s t  before th e  ap p ea r­
ance of th e  gonangia, we find th a t  th e  sex cells in te rg rad e  perfectly  with th e  o rd inary  endoderm a! 
cells, m any of which are  them selves destined  to become sex cells. Tlie endoderm  then , in  the 
d is ta l p a r t  of the  stem , contains th a t  which will u ltim ately  become ova or sperm atozoa, or i t  con­
ta in s  w hat m igh t be called th e  und ifferen tia ted  sex elem ents. A  given colony of Aglaophenia  is 
alw ays unisexual. T h a t is, all th e  gonangia  contain sex cells of one kind, and bo th  ova and sper­
m atozoa a re  never found in one colony.

Now it is ev iden t th a t  th e  hooking to g e th er of a m ale an d  a  female colony by  the  upper p a r ts  
o f  th e ir  stem s, accom panied by a  d issolving of those portions of the  perisarc  which are  in con tac t, 
would leave only th e  th in  ectoderm  betw een the  endoderm al layers of th e  tw o colonies, aud  a 
com m unication betw een the  undifferen tia ted  sex cells would be au  easy m atte r; for W eism ann 
found th a t  th e  undifferen tia ted  sex cells exhib ited  pronounced anneboid m ovem ents,3 and  sueli 
m ovem ents would, of course, g rea tly  fac ilita te  conjugation. The anneboid cells observed by me 
in th e  c lasp ing  hooks m ay be of significance in th is  connection. N ot only did these cells exh ib it 
ac tiv ity  in sending  forth  pseudopodia, b u t th ey  also m oved bodily from place to place am ong th e  
su rro u n d in g  cells.

Since th e  foregoing m ateria l was published I  have  received a num ber of com m unications 
concerning th e  m a tte r of asexual reproduction . Several of my correspondents, as Professor 
V errili and P rofessor Bale, announce th a t they  have observed lengthened processes such as 
I  found in P lum ularia  p in na ta  in several o ther species. P rofessor V errili considers the  process 
as sim ply a modification of the  well-known grow th of new colonies by  basal stolons. O f course 
th e  homology of hydrorh izae and  hydroclad ia  has a lready  been insisted  upon in th is work. The 
stoloniferous reproduction , however, differs esseu tia lly  from reproduction by basa l stolons in 
th e  fac t th a t  in th e  form er case tru e  hydroclad ia  w ith liyd ran ths and  sarcostyles are  ac tually  
m etam orphosed in to  stolons, by  w hich reproduction is effected, th e  new colony being en tire ly  cu t 
off from th e  p a re n t stem  shortly  after th e  developm ent of th e  first hyd ran th .

In  reg a rd  to  th e  possibility  of conjugation  am ong hydroids, the  a ttitu d e  of several correspond­
en ts  is well rep resen ted  by th a t  of Professor J .  P lay fa ir M cM urrich, of the U niversity  of M ichigan, 
who w rites: “ Is no t th e  process of conjugation  a priori u n like ly?”

I frank ly  adm it th a t  th e  process of conjugation  am ong hydro ids is, a p r io r i, very  unlikely , and  
it  was in view of th a t  fact th a t  I  have been m ost guarded  in my language in the  above paper, w hich 
w as in tended  to announce sim ply the  evidence of th e  possib ility  of conjugation, giv ing th e  facts iu 
full in order th a t  readers m igh t ju d g e  for them selves. There are  considerations, how ever, which 
increase the  a p r io r i possib ility  of th is  process. P a r t  of these  considerations have a lready  been 
given, b u t it  m igh t be well to  m ention in addition tlie  fac t th a t  if  any prim itive m ethods are  carried  
over from th e  protozoa to  the inetazoa th ey  would m ost likely  be found in th e  hydro ids or perhaps 
in th e  sponges. H ydro ids are exceedingly low in th e ir organization and  exh ib it in several respects 
th e  appearance of loosely ag g reg a ted  assem blages of cells w hich are  ind iv idually  m uch like p ro ­
tozoa. The ectoderm  cells, for exam ple, a re  in m auy cases strik in g ly  anneboid b o th  in appearance  
and conduct, as are the  endoderm  cells in  o ther cases, as, for exam ple, th e  undifferen tia ted  sex cells. 
T he w onderful facility  w ith which lost p a r ts  can be rep laced  has aston ished  th e  world ever since 
th e  classical researches of Trem bly, and  ind icates an  exceedingly und ifferen tia ted  condition o f th e  
tissues involved. N ot less rem arkab le  is w hat m igh t be called the  in te rch an g eab ility  of p a rts  
a lready  insisted  upon in th is  work, w hereby one person or organ can be d irec tly  m etam orphosed 
in to  another. A ll of these  fac ts  ind icate  a h igh degree of p lastic ity  on th e  p a rt o f th e  organism

1 Dr.  A u g u s t  W e is m a n n ,  Die E n t s t e h u n g  d e r  Sexua lze l len  bei  d e n  H y d r o m e d u s e n ,  1883, p. 182.
2 T h is  f a c t  w a s  r e p e a t e d ly  o b se rv e d  b y  t h e  p r e s e n t  w r i t e r .
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and  th e  re ten tion  of wliat m igh t be called protozoan charac ters  on the  p a r t  o f th e  ind iv idual cells. 
This being tru e , i t  is certa in ly  possible, indeed no t exceedingly im probable, th a t  in some instances 
the  protozoan m ethod of reproduction  should still be po ten tia lly  re ta ined  and  b ro u g h t into ac tiv ity  
u nder certa in  com binations of circum stances which would ren d er it  of m arked  benefit to  th e  colony.

SYSTK M A TIC 1 H s r r s s i o x .
F am ily  P L U M U L A R IIL F  Louis Agassiz.'

Trophosome.—The h y d ra n th  w ith  a conical proboscis an d  a single verticil of filiform te n ­
tacles. H ydro thecie, found on one side only of the ir supp o rtin g  ram uli (hydrocladia), and  
alw ays m ore or less ad n a te  to  th e  la tte r . N einatophores alw ays p resen t, th ree  being usually  
associated  w ith  each h ydro theca  an d  o thers variously  s itu a ted  on the  hydrocaulus.

Gonosome.—G onophores alw ays inclosed in  gonangia, w hich m ay be e ither unpro tected , p ro ­
tec ted  by  special nem atophorous b ranch le ts , or inclosed in  corbulie w hich are  h igh ly  modified 
hydroclad ia. F ree  m edusæ  are  never formed, th e  ova developing in to  ciliated  planula; w ith in  
th e  gonangia. Colonies alm ost alw ays unisexual.

P rev ious to  th e  g re a t work o f th e  elder A gassiz, th ree  gen era—P lum ularia , A ntennularia , 
and  Aglaophenia—all of the  p lum ularians th en  know n, were included w ith o ther ea lyp teroblastie  
forms in  th e  fam ily S ertu lariad ie. M cCrady, in  h is “ G ym nophthalm ata  of C harleston  H arb o r,” 
1857, h ad  a lready  poin ted  o u t th e  desirab ility  of sep a ra tin g  these  forms from th e  o thers, a 
suggestion  carried  ou t finally by Louis A gassiz, in  which he w as followed by  H incks, Allm an, 
and  indeed p rac tica lly  all th e  more prom inen t w riters up to  th e  p re sen t time. Several B ritish  
w riters, for exam ple, H incks- au d  B ale ', have w ritten  the  word “ P lum ulariidae” b u t th e  original 
spelling of A gassiz  is here re ta ined , in w hich th e  p resen t w rite r agrees w ith  K irchenpauer4, 
A llm an ’, and  von Lendenfeld.1' A llm an7 constitu ted  a “ leg ion” P lu m u larin a1, in w hich a rran g e ­
m ent he is followed by M arktanner-T urneretscher." This legion is coextensive w ith th e  
previously  nam ed fam ily P lum u larid a1.

T he p reseu t w riter is inclined to  adhere, so far as possible, to th e  zoological a rrangem en t 
m ost affected by h is countrym en, in  w hich the  groups a re  a rran g ed  in classes, orders, families, 
genera, and  species; and  to avoid o ther term s as well as th e  use o f subfam ilies, subgenera, 
and  subspecies, which often ten d s to confuse th e  s tu d e n t ra th e r  than  to  render him  any  real 
service.

T he P lu m u la rid a1 co n stitu te  a perfectly  well defined group o f the  C alyp terob lastea, re la ted  
on th e  one hand  to  th e  S e rtu la rid a1, and  on th e  o ther to  th e  H ydrocera tin ida1, a fam ily recen tly  
in s titu ted  by Prof. W . B aldw in Spencer to accom m odate a rem arkable  A u stra lian  hydroid, 
Clathrozoon wilsoni, w hich, a lthough  widely d ifferent from th e  P lu m u larid a1 iu  m any respects, 
resem bles i t  in  h av in g  w hat seem to be tru e  nem atopliores con ta in ing  tru e  sarcosty les. The 
re la tionsh ip  is s till more close to  th e  family Zygophylacida- in s titu te d  by  Mr. Jo h n  .1. Quelcli" 
to  accom m odate a new form found on the  A tl in tic cable off th e  C ape V erde Islands, ch arac­
terized  by  a trophosom e g rea tly  resem bling A llm an’s fam ily Perisiphonida1, and  hav ing  a pa ir 
of stru c tu re s  w hich are  ap p aren tly  neinatophores a t  the  base of each hydro theca."1

I t  is p robab le  th a t  over one-fourtli of all th e  hydro ids of th e  w orld belong to  th is  group, and 
qu ite  possible th a t  th e  proportion  m ay reach  a th ird . D eep-sea investiga tions ten d  to  ra ise  the  
proportion  o f P lum u larid a1. In  the  Challenger collection abou t 28 per cen t of all th e  hydro ids be­
long iu  th is  group. T ak ing  th e  tw o regions iu  which the hydroid  fauna has been m ost thoroughly

1 C o n t r ib u t io n «  to  t h e  N a t u r a l  H i s to r y  o f  t h e  U n i te d  S ta te« ,  IV , p. 958.
- B r i t i sh  H y d r o i d  Z o o p h y te s ,  p .  271).
3 A u s t r a l i a n  H y d r o i d  Z o o p h y te s ,  p .  120.
1 U e b e r  d ie  H y d r o id e u fa m i l i e  P l u m u l a r i d a 1 ( t i t l e ) .
•’'M e m o i r s  o f  t h e  M u s eu m  o f  C o m p a r a t iv e  Z oology,  V, No. 2, p. 29.
" T h e  A u s t r a l i a n  I l y d ro m e d u s æ ,  P t .  4, p .  472.
7 Challenger  R e p o r t ,  H y d r o id a ,  P t .  2, p .  lii.
8 Die  H y d r o i d e a  des k .  k. n a t u r h i s t o r i s c h e r  H o fm u seu m s ,  p. 249.
- 'A nna ls  a n d  M a g a z in e  o f  N a tu r a l  H i s to ry ,  J u l y ,  1885, p. 4.

191 h a v e  m y s e l f  f o u n d  s t r u c t u r e s  g r e a t l y  r e s e m b l in g  n e m a to p h o re s  in a n o t h e r  species  o f  t h i s  f am i ly ,  Lafoea  
convallaria  A l lm an .
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explored, G rea t B rita in  and  A u stra lia , we And th a t  in the  form er only abou t 8 per cen t o f the  
hydroids are p lum ularians, while in the  la tte r  region th a t group is rep resen ted  by abou t 40 per 
cen t of the  known species. M ark tanner-T urneretsclier’s work, describ ing  a collection th a t  m ay 
fairly  be regarded  as cosm opolitan ,1 includes abou t 102 species of hydroids, 30 per cen t o f w hich 
are  p lum ularians. The A m erican hydro ids have not been thoroughly  worked over since th e  im ­
mense accretions were secured by the Albatross, b u t i t  is extrem ely  probable  th a t  a t  leas t 30 per 
cen t of all the  species found in  A m erican w aters  belong to th e  P lum ularida '.

T ak ing  th e  average of th e  p roportions of p lum ularians to o ther hydro ids as shown by  a study  
of the  Challenger report, I lin ek s’s work on B ritish  I ly d ro id  Zoophytes, B ale’s C atalogue of 
A u stra lian  Ilydro id  Zoophytes, M ark tanner T u rnere tsc lier’s work, and  a rude  estim ate  of the  
Am erican species, we find th a t  about 28 per cen t of th e  hydro ids trea ted  of in these  la rg e r works 
are  p lum ularians.

V aluable  as have been the  resu lts  of th e  Challenger expedition, we are  not justified  in depend­
ing upon the ap p aren t d istribu tion  of th e  P lum ularida1 as ind icated  in th e  tab le  (p. lxv iii), 
according to  which only one species of p lum ulariae  w as found in  the  W est Ind ian  region. This 
tab le , like many of those included in th e  p resen t work, does not ind icate  th e  num ber of hauls 
m ade w ith th e  d redge in each zoogeographical region, and where only a few casts were m ade so 
m uch depends upon th e  p a rticu la r conditions a tten d in g  each th a t  it  is im possible to derive any 
very  reliab le q u an tita tiv e  resu lts  reg ard in g  th e  fauna. W here a more lim ited a rea  is carefully  
w orked over, these sources of erro r are  alm ost elim inated , a t  least g rea tly  reduced. O ver 3,000 
hau ls  of the  dredge, tangles, etc., have been tak en  by th e  vessels engaged in the  work of the  
U n ited  S ta tes P ish  Commission and  th e  U nited S ta tes  Coast Survey, and  by th e  B aham a expedi­
tion from the  S ta te  U n iversity  of Iowa. These expeditions have worked alm ost exclusively along 
th e  A tlan tic  coast of the  U nited  S ta te s  and in th e  W est Ind ian  and Nova Scotian regions as 
defined by A llm an in his Challenger report. In these  regions th e  Challenger made abou t öö 
hau ls of th e  dredge, w ith the  aston ish ingly  m eager re su lt o f only one p lum ularia»  (Streptocaulus 
pulcherrim us), a re su lt p robably  due to the fact th a t  m ost of the work done in th is  region was in 
w ater o f g rea t depth  and  beyond the  con tinen ta l slope.

A  more thorough w orking of th is  sam e region by th e  various U n ited  S ta tes  expeditions 
resu lted  in the  discovery of over 100 species of P lum ularida ', ind ica ting  in all p robab ility  the  
richest p lum ulariae  fauna ye t discovered in any p a r t  of th e  globe.

A s m entioned above, over 300 species of P lu m u la rid a1 have been described. A b ou t 33 
per cen t of these are  found in the  W est Ind ies an d  off the  A tlan tic  coast of the  U nited  S ta te s ; 
abou t 23 per cen t in th e  A u stra lian  and  P a s t  Ind ian  region; abou t 13 per cen t in the  M editerra­
nean and  E uropean region; th e  rem ain ing  31 per cen t being sca tte red  over o ther p a r ts  of th e  
globe. I t  is w orthy of note th a t over h a lf  of th e  p lum ularians are  found in the  two widely sepa­
ra ted  regions, th c 'W est Indian and  the  A u stra lian . Professor A llm an points ou t a curious coinci­
dence betw een th e  d istribu tion  o f th e  b a ts  and  th a t  of th e  P lum ularida ', each having  its  m ost 
notable cen ters in the  P a s t  and W est Indies.

A s a whole, it  may be said th a t  the  P lum ularida ' reach th e ir  maximum developm ent in species 
and ind iv iduals as well as in d iversity  of form and  size of colonies in the  w arm er seas of the  
globe, in which, as ju s t  noted, th ere  are  two well-m arked centers, th e  one in th e  P a s t  Ind ian  and  
A u stra lian  region and  the o ther in the  W est Ind ian . Prom  these cen ters they are  carried  by 
cu rren ts  and sp read  along th e  bottom  in various d irections, reaching  as far north  as A laska , 
Norw ay, and  G reenland. - I t  will be noted th a t  in each of these  cases, except possibly G reenland, 
th e  fa r northern  shoies are bathed  by warm cu rren ts  from tropical regions. In one case a species 
of th is  group has found its  way as far south as th e  S tra its  of M agellan .3 In  an account of the  
hydro ida  of S p itzb e rg en ,4 M ark tanner-T urnere tscher enum erates 73 species of hydroids, am ong 
which th ere  is not a single p lum ulariae .

In both th e  P a s t  and  W est Ind ies th e  physical conditions a re  especially  favorable to a lu x u ­

1 P íp  H y d r o id e n  des  k  k. n a l u r l i i s to r i s c h e r  H ofm useum s.
21 h a v e  a  sp e c im en  of Aylaophetiopttis cornuta  V e r r i l i  f rom  C a n o n  N o rm a n ’s co l lec t io n  (o r ig in a l ly  f ro m  th e  

C o p e n h a g e n  M u seu m ) ,  that c a m e  f rom  ( i re e n la n d .
:l Aglaophenia patagonica.
4 Z o o log ische  . J a h rb ü c h e r ,  V I I I ,  A b t h e i l u n g  f ü r  S y s t e m a t ik ,  1895, p p .  437, 138.
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rian t m arino fauna. B oth  a re  ex tensive archipelagoes w ith  num erous islands, betw een which 
strong, warm  cu rren ts  are forced by  th e  w inds and tid es—a very  im p o rtan t factor, as A lexander 
Agassiz has po in ted  out. B oth  are  characterized  by ex tensive  coral reefs w ith th e ir a tte n d a n t 
profusion of m arine organism s of m any kinds, an d  bo th  contain g re a t areas of com paratively  
shallow seas, affording w hat a re  p robab ly  the m ost favorable conditions for the  P lum ularidæ . I t  
also seems likely  th a t  th e  presence in these  regions of land  m asses of considerable m agn itude  is 
a factor w hich is favorable to  the  production  of lu x u ria n t m arine life.

K epresentatives of th is  fam ily have been found in  considerable abundance  down to nearly  300 
fathoms, and  no t uufrequén tly  to 500 fathom s. They have occasionally, however, been found a t 
g reater dep ths, as follows: P lum ularia  attenuata  A llm an, 570 fathom s, Plaice; Cladocarpus f o r ­
mosus A llm an, 775 fathom s, Challenger; Cladocarpus pectiniferus  A llm an, 000 fathom s, Challenger; 
Cladocarpus flexuosus N u ttin g , 910 fathom s, Albatross; Aglaophenia, lophocarpa A llm an, 1,181 fa th ­
oms, Albatross; Aglaophenia crenata Few kes, 1,242 fathom s, Plaice; Aglaophenopsis verrilli N u ttin g , 
1,497 fathom s, Albatross; Aglaophenopsis verrilli N u ttin g , 1,742 fathom s, Albatross.

In  the  ba thym etrica l tab les given by Sars 1 and  o thers th e  zones are  of unequal vertical th ick ­
ness. Sars d iv ides th e  d ep th  down to 300 fathom s in to  the  following zones: 0-10, 10-20, 20-50,
50-100, 100-150, 150-200, 200-300.

This m ethod is useful w here a lim ited  num ber of species and  com paratively  few d red g in g  s ta ­
tions are included, and I have adopted a sim ilar a rran g em en t for the  bath y m etrica l d is trib u tio n  of 
genera in th is  work. W hen, how ever, a considerable num ber of species is included  and  a  suffi­
cient num ber of s ta tio n s occupied a t  various d ep th s  to allow' of an attem pt: a t  adducing  conclu­
sions concerning th e  general sub jec t o f b a thym etrica l d istrib u tio n , it  is b e tte r  to  have th e  zones 
more num erous and  of equal vertical th ickness. F o r th is  reason the  tab les for th e  whole groups 
of E leu therop lea an d  S ta top lea  are founded on equally  d iv id ing  th e  whole dep th  down to  500 
fathom s in to  ten  zones of 50 fathom s each.

The d a ta  upon w hich th e  following tab le  is constructed  seem sufficient to furn ish  a t  least a 
reliable indication of b a th y m etrica l d is trib u tio n  down to  500 fathom s. In  general i t  m ay be said  
th a t th ere  is an  ap p a ren t decrease in the  num ber of species w ith th e  increase in  depth . There 
are two exceptions to th is  rule, one in  the  S tatop lea, w here five species are found a t  a d ep th  of 
from 350 to  400 fathom s an d  seven species a t  a dep th  of from 400 to 450 fathom s; th e  o ther is in  the  
E leutheroplea, w here seven species a re  found a t  a d ep th  of from 200 to 250 fathom s an d  th irteen  
species betw een 250 an d  300 fathom s. In  b o th  cases, how ever, i t  will be noted  th a t  no t more th a n  
one species was found in th e  n e x t zone, ind ica ting  possibly an  insufficient or u n fo rtu n a te  exp lo ra­
tion of these la tte r  zones, or p a rticu la rly  rich  hauls in the preceding zones. I t  will also be noted 
th a t these b reaks are  not a t  th e  sam e d ep th  for th e  two groups, which would also ind icate  th a t  th e  
departu re  from th e  ru le  given above was due to accidental causes.

[Tlio a b b rev ia tio n s  a rc  u sed  as  fo llow s: N . A tl., N o rth  A tla n tic  co ast of A m erica  from  C harles ton  n o r th w a rd . W . I., A tla n tic  coast o f 
N o rth  and  C en tra l A m erica  s o u th  of C harles ton , and. th e  W e s t In d ie s . S. A tl., South  A tla n tic , co u n tin g  sou t h o f  th e  Is th m u s  of P anam a. 
E u ., E u ro p ean  sh o res  o f th e  A tla n tic . N. P .,  N o rih  Pacific s o u th w a rd  to  P an am a . S. P ., S o u th  P ac iiic  so u th  o f P an am a . A u s., A u s t ra lia n  and  
E a s t In d ia n  reg ion .]

Bathym etrical distribution o f  Am erican B lum idaridtv .

E L E  U T H E llO P L E A .

Species.

P lu m u la ria  se tacea .

'megalocephala .
o lig o p y x is .........
a ltitheca ............
f i l ic u la ..........
h e lle r i ................
f lo r id a n a ..........
f i l i c a u l i s ..........
c a th a r in a ........
g e m in a ta ..........
c la r k e i .............. .

S i
■ o

60
7G

280 
270 I

175

270 i. 
276

1 B i d r a g  t i l  K u n d s k a b e u  om  N orges  H y d ro id e r ,  1873, p p .  44-18.
12833-

N . A tl., W . I., 
E u ., H .P . 

\Y. 1.
S. P .
W . I .
W .  I .
E u ., S .P .
\V . I .
S. P .. A us.
N . A tl .  E u . 
W . I .
W . I .
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liathym etriral distribution o f  American Plunmlaridcv—Continued.
E L E U T H E R O P L E A —C ontinued .

201

Species.

¡ ’h u m ila r ia  a lté rn a la .........................................................................................
p lu m u la  r io ides ....................................... , 8 | .......... .......... .
in e r m is ..................................................... ! ..................... .
caulitheca ................................................. ; I j .....................
goodei........................................................  ■ .......... ........ ...
'a tte n u a ta '........................................................   1 105
co r r u g a ta ................................................  30 ........... ............
p a lm e r i ....................................................  ■  ' .........
la g en ife ra ................................................... i • j ......................
v ir g in ia ! ..................................................   I I .......... , ..........
m acrotheca .....................................................................................
p r o fu n d a ......................................................................................
d e n d r i t ic a ............................................... 13 ........... ............
paucinoda  ............................................................................ 121

A n te n n u la r ia  a n te n n in a ............................................  I ......................
a m e r ic a n a ........................................................................ 120
s im p le x .......................................... ........  35 ■ 70 1 124
rugosa ..................................................... 46 ......................
a m ic u la ta ..................................................................................
p i n n a t a ...........................................................  86 100

M onotheca •m argaretta ................................................... ! !.......................
A n ten n o p s is  a n n u l a t a .............................................................................. 107

h ip p u r i s ...............................................................................1 195
d is ta n s .................................................................................... 115 ......................
lo n g ic o r n a ................................................................................................... 204
n i g r a ...................................................................................... 121 ...... ...............

Monostoechus q u a d r id e n s ............................................. 12 70 ...........  194 ..........
A n ten n e lla  g ra c ilis ........................................................  18 60 ? ! \........
C alv in ia  m ir a b i l i s ........................................................................................................................
Schizotricha g r a c i l l im a ................................................| I 50 ........................ 1 200

tenella ........................................................ 1
d icho tom a ..........................................
parvu la  ...............................................

D iplopteron  q u a d r ic o rn e ......................................
g r a n d e ...................................- ............
lo n g ip in n a ........................................

J’o lgp lvm u laria  a r m a ta ................................................ j........
H ippure lla  lo n g ic a r p a .................................................I......................
Cu Itica rpa  g r a c i l is ........................................................ I.........
H alop te ris  c a r in a ta .........................................................! 13
G attya  h u m ili s ........................ „.......................................I

g £S 
© 2

416 I

450 i

373 
373 I

352 440

229 I 
229 I

283
263

200

200

352 I

124 1

P ro v in ce .

AV.I.
X . P.
av . r.
AY. I .
X . P .
AV.I.
S. A tl.
X .P .
X .P .
jr. p .
AY. I .
AY. T.
AY. I .
AY. I .
X . A tl., E u . 
X . A tl.
N . A tl., AY. I. 
X . A tl.
AY. I .
N. A tl.
AV.T.
AY. 1.
AY. I .
AY. I .
AY. I .
AY. I .
X . A tl . ,  AY. I . 
X . A tl., W . 1. 
AY. I .
N . A tl., E u . 
X . A tl.
AY. I .
AY. I .
AV.I.
AY. T.
AY. I .
AY. I .
X . A tl . ,  AY. I .
ay. r.
AY. 1.

T o ta l n u m b e r o f s p e c ie s .. .  
P e rcen tag es  1 ..........................

13
10% 1 13% 13%

4
8° ó

3
6%

12%

1 T h e  p e rce n tag e s  in d ica te  th e  p e r ce n t o f  the  to ta l n u m b er o f species  o f P lum ularida? found  in each b a th y m e tr ic a l /.one; fo r 
in s ta n ce , th e re  a re  52 species  o f E leu th e ro p lea  in th e  tab le . 26 o r 50 p e r  cen t o f w h ich  a re  found  in  th e  1 to  50 fa thom  zone.

K T A T O PL K A .

A glaophen ia  rhynchocarpa ....................................
r i g id a ..................................................
d u b ia ....................................................
lo p h o c a rp a ........................................
a p o c a r p a .................................................  62
ß o iv e rs i ................................................
e le g a n s ................................................

3 150
45 77 116
24 96 1 50
32
62 100 116

116
80 '

200 ¡ 
194 I

in s ig n is ............
a p e r ta ...............
c r is t i fr o n s -----
c o n to r ta ..........
m i n u t a ............
p e la g ic a ..........
perp u silla  . —  
m a m m il la ta . .
•m in im a ............
f e w k e s i ............
s im p le x .............
r a m o s a ............
r o b u s ta ............
r a th b u n i ..........
la t iro s tr is ........
s tru th ion ides  .
r a m u lo s a ........
octocarpa. .
g r a c i l l im a ------
patagon ica  . . .
c r e n a ta ............
fr ig id a ................
tr ic u sp is ...........
co n s tr ic ta ..........
sa v ig n ya n a
b ic o rn u ta ..........
c a la m u s  .

Thecocarpus m yr io p h y llu m  .
d is tans .

194
163

20 
40 i

283
n o r m a n i ............................................................... 1.......................................  ¡......................... i  440
b en e d ic ti....................................................................................................... 1...........  277   j  440 !
b isp inosus ........................................................................................  156 200  i ...........

  AY. I.
 ; X. A tl., AV.T.
  W . I .
1,181 AV.I.
  AV.I.
  AY./.
  AY. I .
  AV.I.
 1 AY. I .
 ! AV.I.

AV.I.
X. A tl.. AY.I. 
X . A tl., AY. I . 
AY. I.
X . A tl.
AY. 1.
AY. I .
AY. I .
AY. I.
AY. I .
S. A t l
X. P., S. A tl. X.P.
AY. I .
X . P.
AY. I.
S. A tl.
X . A tl.
X . A tl.
X. A tl.
S. A tl.
AY. I .
AY. I.
S. A tl.
X . A tl., E u . 
AY. I .
AY. I .
AY. I .
AY. I .

1,242
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Bathym etrical distribution o f  Am erican P lunm laridw —C ontinued.
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N u m b er of* ¡species.........................  35 , 15 , 15
P e r c e n ta g e s ......................................................... 50 23 23

A v erag e  p e rce n tag e s  of E leu th e ro p lea  
a n d  S ta to p le a ..................................................  50 IS 22

9 1 8 7 
13 12 10

12 11 , 17 5 i 10
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8

0 • 5 
0 ' 7 '
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The p reced ing  tab le , while useful in show ing w hat m igh t be called qua lita tive  d is tribu tion  in 
dep th  and  in ind ica tin g  th e  d is tribu tion  of ind iv idual species, can no t be  depended upon to  show 
th e  q u an tita tiv e  d istribu tion  of species. I t  would, on the  face of it, seem to  ind ica te  th a t  th e  
num ber of species decreased regu la rly  w ith th e  dep th . This is in accord w ith th e  generally  
received ideas concerning bath y m etric  d istrib u tio n . A  little  consideration , however, w ill show 
th a t  th ere  is an elem ent of erro r involved which u tte rly  in v a lida tes th e  show ing of th is  and, so far 
as I  know, all o ther pub lished  tab les on ba thym etrica l d istrib u tio n , inasm uch as these zones have 
been eery unequally explored. I f  one h u n d red  hau ls of the  d redge  have been m ade in  one zone and  
only ten  in another, th e  num ber of species ac tu a lly  found in th e f lrs t  m ay be several tim es th a t  found 
in th e  second, an d  y e t th e  second m ay be in  rea lity  a m uch richer zone. I t  will th u s  be seen th a t  
th e  p receding  tab le  is, as i t  stands, of no value w hatever as an index of th e  re la tive  richness o f th e  
several zones. In  order to  obviate th is  defect I  have, w ith  th e  help of m y father, reduced to  
tab u la ted  form 2,000 d redg ing  s ta tions recorded in A m erican w aters down to 500 fathom s,1 so th a t  
the  num ber of hauls m ade in each vertica l zone of 50 fathom s is ind icated . K now ing, then , th e  
actual num ber of sta tions in each zone and  th e  ac tu a l num ber of species secured, i t  is easy  to 
construct th e  following tab le :

Zone.
X u m b e r

of
s ta tio n s .

P er ce n t 
o f 

s ta tio n s .

N u m b er
of

species.

P e r  ce n t 
of 

species .

1 to 50 fa th o m s .......... 1,419
431
293

53
6

61
23

50
20

11 27
156 6 12
110 4 12
68 9 20 17
62 2 6 5
48
37

2 12 10
1 11 10

450 to  500 f a th o m s .. . 36 1 3 0

■This w as  m a d e  poss ib le  by  th e  u se  o f  t h e  e x c e l le n t  L i s t s  o f  D r e d g in g  S t a t io n s  in  N o r th  A m e r ic a n  W a te r s ,  e tc . ,  
c om piled  b y  S a n d e rso n  S m i th ,  1888.
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I t  will read ily  be seen th a t  th is  tab le  fla tly  co n trad ic ts  th e  preceding  one as well as th e  p re ­
vailing  opinion concerning q u an tita tiv e  b athym etrica l d istrib u tio n , in th a t  i t  ind icates a stead y  
and  rap id  increase o f species from the top  to  th e  bottom  zone. In  th e  top  zone  53 p e r cen t o f  th e  
s ta tions y ielded 50 p er cen t o f th e  species, w hile in  the  bottom  zone 1 per cen t of th e  s ta tions 
yielded 2 p er cen t of th e  species. W ere th e  d istribu tion  of species equal th roughout, the  second 
an d  fourth  colum ns would obviously agree. I t  will be seen, how ever, th a t  in a ll zones below th e  
first th e  percen tages in th e  fourth  column are  m ateria lly  g rea te r th an  in th e  second, and  th a t  th is  
d isp a rity  increases, in a general way, as we descend to  th e  la s t zone, w here th e  re la tiv e  proportion 
of species is more th a n  tw ice as g rea t as in  th e  first zone. Severa] no tab le  varia tio n s occur, 
especially in th e  e igh th  and  n in th  zones, w here th e re  is a g rea t increase in species, w hich m ay be 
due to a few especially fo rtu n a te  d redge hauls. This varia tion  does not necessarily  in valida te  the  
ind ication  th a t th ere  is an increase of life as we go dow nw ard.

There is still, however, a serious source o f error in ou r com putation , and  th is  lies in  th e  fact 
th a t  th ere  is no t a d irec t ra tio  betw een th e  num ber o f s ta tio n s in a given zone and th e  num ber of 
species. A n  illu stra tion  will m ake th is  clear. Suppose an entom ologist were to  go ou t collecting 
in a new locality  for ten  successive days. The first day  he secures 10 species and  the  second day  
he also secures 10 species, b u t some of them  would probably  be iden tical w ith those secured th e  
first day. E ach  day , although he m ay be equally  successful in th e  num ber of species secured, 
he will find a  less num ber o f novelties. In  ten  days he will no t collect 100 species, an d  the 
longer he w orks th e  slower will be th e  increase in h is lis t u n til th e  insect fauna is com pletely 
explored, when th e re  will be no fu rth e r add itions a t  all. In  th is  way it  can be seen th a t  th e  fewer 
the  num ber of d redg ing  sta tio n s in th e  given zone th e  g rea te r will be th e  proportion  of species 
secuied.

T his consideration is fa ta l to  our confidence in accep ting  th e  actual percen tages as show n in 
th e  tab le , b u t I do not reg ard  it  as sufficient to  in v a lid a te  th e  general induction derived from th e  
tab le  reg a rd in g  an increase in th e  num ber of species along with an increase of th e  dep th . My 
reasons for th is  position are  :

F irs t. None of these  zones can be regarded  as  hav ing  been explored w ith any  thoroughness, 
excepting , perhaps, th e  first. In  o ther words, th e  percen tage  of error is no t likely to  be very grea t, 
because th e re  is in no case any approach to a com plete lis t of th e  species contained in a given zone.

Second. The te rr ito ry  covered by these  zones is often very  g rea t, reaching  from near th e  South  
A m erican coast to N ew foundland, and  th rough  m any degrees of longitude. T his dim inishes 
g rea tly  th e  likelihood of repeated ly  securing  th e  sam e species.

T hird . A s a m a tte r of fact, th e re  are  few species th a t  a re  recorded from m any different sta tions. 
W hile  exam ining th e  A lbifrons  m ateria l a t  th e  Sm ithsonian In s titu tio n  I  found only four species 
recorded  from more th a n  ten  sta tions, and  from o th e r sources I  have secured a sim ilar record for 
only th ree  more. A t th e  m ost, no t more th an  10 species of th e  121 can be regarded  as hav in g  been 
secured w ith  sufficient frequency to  figure m ateria lly  in th e  resu lt of our com putation.

F o u rth . The difficulty in d redg ing  a t  considerable d ep ths and  th e  chances of specim ens being 
lost on th e ir  way to  (he surface would offset to  an appreciab le  ex ten t th e  repea ted  finding of species 
in  th e  shallow er zones.

I t  seems p ractica l, therefore, to claim for th is  investigation  th a t  i t  ind icates very  clearly, if  i t  
does no t prove, th a t  plum ularia!] life increases in species down to a  depth  of 500 fathom s. Below 
th a t  d ep th  th e  d a ta  are  insufficient to  w a rran t any  deductions. I t  can not, how ever, be too 
strong ly  im pressed upon th e  reader th a t  th is  resu lt is merely an  indication to  be confirm ed or 
denied in  th e  lig h t of prolonged and careful investigations, w hich will doubtless be u ndertaken  in 
the  fu ture .

I t  is in te restin g  to  note in th is  connection th a t  P rofessor W . K . B rooks gives good reason 
for supposing th a t  th e  o rig inal bottom  life of th e  ocean estab lishes itse lf  neither near the  shore 
line nor in th e  abyssal regions, b u t betw een th e  tw o.1

AT h e  J o u r n a l  oí* Geology ,  IT, No. f>, p. 170. T h e  sir ticle on T h e  O r ig in  o f  t h e  O ld es t  Foss i ls ,  a n d  th e  D isc o v e ry  
o f  t h e  B o t to m  o f  t h e  Sea,  is o f  ve ry  g r e a t  i n t e r e s t  in  i t s  r e la t io n  to t h e  p ro b le m  o f  t h e  b a t h y m e t r i c a l  d i s t r i b u t i o n  
o f  l ife .
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D istribution  o f  American (¡enera o f  Mentheroplean P lum  i i i  arida'.

[T h e  tigure.s in t h e  co lum ns  deno te  t h e  n u m b e r  of  species. ¡

A t l a n t i c
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Geographic al. b a th y m e t r ic a l .

P lu m u la r ia ........
M o n o th e ca ...........
A n te n n u la r ia . . .
A n ten n o p s is ........
A n te n n e lla ..........
M onoatatchas___
C a lv in ia ...............
S ch izo tricha ........
IH plop teron ........
P o ly p lu m u la r ia .
H ip p u re lla ..........
C a ll ic a r p a ..........
H a lo p te r is ...........

T o ta l .

14
1]

The above tab le  shows clearly  th e  g rea t preponderance of th e  W est Ind ian  region over all o thers 
in its  E leu theiop lean  fauna. The paucity  of form s from the  South A tlan tic  and Pacific, though  
p a rtly  due to  lack  of research  in those regions, is nevertheless rem arkable. In the  A u stra lian  
region, how ever, there  is a w ealth of P lum ularida1 com parable w ith th a t  found in the  W est Ind ies; 
b u t th ere  is only one A m erican species am ong them.

KKY TO T H E  U K N K llA  O F  K h E U T J I F R O l ’L E A X  PI ,  I ' Ml ’LA R I A N S , 1

H y d r o c l a d i a  p i n n a t o l y  d isposed ,  e ach  b e a r i n g  m ore
t h a n  one h y d r o t l i e c a ..........................P lum ularia .

Kacli b e a r in g  a  s in g le  h y d r o t l i e c a  ..Monotheca..  
H y d r o c l a d i a  a r r a n g e d  in  v e r t i c i l s ,  or  s c a t t e r e d  

on a l l  s ides  o f  s t e m ;  cum osa rc  c a n a l i c u ­
l a  te  d .........................................................in  ten n u I ar  i a .

Cu'Mosarc n o t  c a n a l i c u l a t e d  J iGeeaopsis .
H y d r o c l a d i a  a p p a r e n t l y  s p r i n g i n g  from ro o t  s t a lk s ,

d iv id e d  i n to  i n t e r n o d e s .......................tnfennella.
N o t  d iv id e d  in to  i n t e r n o d e s ...................[Acladia.]

H y d r o c l a d i a  a l l  s p r i n g i n g  f rom  u p p e r  s ide  o f
b r a n d i e s ........................................................ Monostaechas.

H y d r o c la d i a  r e p l a c e d  b y  th o r n y  processes  on  d i s t a l
e n d s  o f  b r a n c h e s .........................................[Acanthella .]

H y d r o c l a d i a  b e a r i n g  a  j o i n t e d  n e m a to p h o r o u s  
b r a u c h t e t  a t  b ase  o f  each  h v d r o t h e c a . . .  Calvinia.B oth  l a t e r a l  a n d  m e s ia l  nem a-  

to p h o re s ,  freo a n d  p re sen t .

G o n a n g ia  n o t  p r o t e c t e d  I n ­
sp e c ta i  r a m u l i  o r  m odi dou­
t io n s  o f  h y d ro c la d ia .

G o n a n g ia  p r o t e c t e d  b y  special  
r a m u l i  o r  m o d if ic a t io n s  o f  
h y d r o c l a d i a .

Some o f  t h e  n e m a to p h o re s  
e i t h e r  fixed o r  w a n t i n g . -

H y d r o c l a d i a  b r a n c h e d ,  som e o f  t h e  b r a n c h le t s  
a s s u m in g  t h e  f u n c t io n  o f  p l i y l a c t o g o n i a ; g o n a n ­
g ia  b o rn e  on h y d r o c l a d i a ....................... Schizotricha.

H y d r o c l a d i a  b r a n c h e d ,  l a t e r a l  n e m a to p h o r e s  in
m o re  t h a n  one p a i r .....................................7Pplopteron.

H y d r o c l a d i a  w i th  a cce sso ry  r a m u l i  ; g o n a n g i a  bo rne
on s te m  or m a in  b r a n c h e s  Polyp lum ular ia .

H y d r o c l a d i a  s c a t t e r e d  ov e r  s t e m ;  g o n a n g i a  p r o ­
t e c t e d  b y  s y m m e t r i c a l l y  d i sp o s e d  h o r n y  p r o ­
cesses ...................................................................[Sciurclla.il

H y d r o c l a d i a  on  d i s t a l  p o r t io n  o f  b r a n c h e s  m odified  
i n t o  v e r t i c i l l a t e ,  n e m a to p h o r o u s  b r a n c h l e t s  i n ­
c lo s in g  g o n a n g i a ........................   H ippure lla .

G o n a n g ia  b o r n e  on sp e c ia l  b r a n c h e s  a n d  in c lo se d  in  
v e r t i c i l s  o f  n e m a to p h o r o u s  b r a n c h l e t s .  ( 'alliearpa.

M esia l  n e m a to p h o re s  f ixed— H y d r o th e c a l  m a r g in  t o o t h e d .........................................(Jattya.
M esia l  n e m a to p h o re s  f ixed— H y d r o th e c a l  m a r g in  e n t i r e ................................ [Heteroplon.]
L a t e r a l  n e m a to p h o r e s  fixed, b o rn e  on  lo n g  p r o c e s s e s ...........................................Halopter is .
L a t e r a l  n e m a to p h o r e s  w a n t i n g ................................................................................... [ A zyyoplon .]
L a t e r a l  n e m a to p h o r e s  w a n t i n g  a n d  r e p l a c e d  by  n a k e d  s a re o s ty le s ,  m e s ia l  n erna to -  

p h o re s  n i o n o l h a l a m i e ...........................................................................................[Kirchenpaueria.]

1 T h e  g e n e r a  w hose  n a m e s  a r e  inc losed  in  b r a c k e t s  a r e  n o t  r e p re s e n te d  in  A m e r ic a n  w a te r s .
‘ U n d e r  c e r t a in  c o n d i t io n s  sp e c im e n s  w il l  b e  fo u n d  from w h ich  t h e  n e m a to p h o re s ,  o r  t h e  g r e a t e r  p a r t  o f  th em ,  

h a v e  been  r e m o v e d  b y  a c c id e n t ,  o r  p e r h a p s  on accoun t  o f  th e  a p p r o a c h in g  d isso lu t io n  o f  t h e  colony. T h e  k e y  is, o f  
course, b a s e d  on t h e  c h a r a c t e r s  o f  n o r m a l  spec im ens.
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P L U M U L A R I A  L a m a r c k  (in par t ) .

P lu m u la r ia  L a m a r c k , H is t .  N a t .  des A n im ,  sans  V er t . ,  1815. 1st ed.,  p .  123.

Trophosome.—Om nosarc of stem no t canalicu lated , hydroclad ia  unbranched, p in n a te ly  d is­
posed, e ither a lte rn a te  or opposite, w ithou t accessory b ranches of any  k ind , and each bearing  
m ore th an  one hydrotlieca. H ydrotkecm  w ith sm ooth m arg ins; all o f th e  nem atophores m ovable.

Gonosome.—G onangia borne on th e  liydrocaulus or hydrocladia, simple sac-sliaped or b o ttle ­
shaped, and w ithou t phy lactogon ia  or corbula'.

L am arck , in his first edition, includes all of th e  form s w hich would now be em braced in the 
fam ily P lum ularida; in tw o gen era : A ntennu laria , w ith  the hydroclad ia  a rran g ed  in vertic ils, 
and  P lum ularia , con tain ing  all of th e  rem ain ing  forms. In  1857 M cC rady1 estab lished  th e  genus 
Aglaophenia  to  accom m odate m ost of th e  S ta top lea  known a t th a t  time, in  w hich he  was followed 
by  Louis A g assiz2 in  1862, and  by  H in c k s3 in 1808. T he genus Plum ularia  was thu s re s tric ted  to  
very  nearly  its  p resen t signification, th e  o ther genera now included in the  E leu therop lea being 
form ed alm ost w ithou t exception to  accom m odate th e  g re a t num ber of new and often h ighly  
specialized form s w hich have been b ro u g h t to  lig h t by th e  various deep-sea expeditions of the  
la s t th ir ty  years.

The year 1816 w itnessed th e  appearance of a work en titled  H isto ire des Po lyp iers P lexibles, 
by Lam ouroux, who divided the  P lum ularida; in to  two genera : Aglaophenia , equal to Plum ularia  
o f L am arck , and  Nemertesia , equal to A ntennularia  of Lam arck. This nearly  sim ultaneous 
appearance of two classic w orks w ith  equ ivalen t groups, b u t w ith d is tin c t nam es, caused an  
im m ense am ount of confusion in th e  group and  a needless addition to  th e  synonym y, w hich 
ex tended  down to th e  appearance of K irc lienpauer’s g rea t work, the  second p a r t  of w hich 
appeared  in 1876, in which th e  nam e Nemertesia is used. Subsequen t w orks, however, have very  
generally  adopted  L am arck’s nom enclature so far as these  tw o genera Plum ularia  and Antennularia  
are concerned.

Arrangem ent o f  genera adopted by various w riters fro m  IS  lo  to 1877.

L a m a r c k  L a m o u ro u x  J o h n s to n
(1815). (1816). (1847).

P lu m u la r ia  = A glaophen ia  P lu m u la ria

A n te n n u la r ia  =  N em ertesia  - A n te n n u la r ia  --

I t  is in te restin g  to  note th e  reg u la r a lte rn a tio n  betw een A ntennularia  an d  Nemertesia, each 
w riter differing from his im m ediate predecessor. The nam e Nemertesia does no t ap p ear in 
any  p rom inen t w ork on th is  group su b seq u en t to 1876, and  i t  is to  be hoped th a t  th is  p e r­
s is ten t g h o st o f Lam ouroux will no t reap p ear to  d is tu rb  th e  much harassed  synonym y of the  
E leu theroplea.

A s is usually  the case w ith old genera  which have  been frequently  subdivided, th e  genus 
P lum ularia  can  b es t be defined by a process of exclusion resu lting  in a p reponderance of 
pu re ly  negative characters. The group, as above defined, seem s a n a tu ra l division of the 
E leu theroplea, including about h a lf  of th e  A m erican species of th a t  division of the  P lum ularidæ .

The following key  to th e  know n A m erican species of th e  genus Plum ularia  will, i t  is 
hoped, enable th e  s tu d en t to  iden tify  the  forms m entioned in th is  work. I t  m ust be rem em ­
bered, however, th a t  th e  arrangem en t is a rb itra ry  a t  best, and it  should  also be borne in m ind 
th a t  th e  arran g em en t of th e  in ternodes is exceedingly inco n stan t in some species, th a t  given in 
th e  key being  sim ply th e  predom inan t one in  th e  species under consideration.

1 G y m n o p l i t h a lm a ta  o f  C h a r le s to n  H a r l io r ,  P ro c e e d in g s  o f  t h e  E l l i o t t  Soc ie ty ,  1857, ji. 199.
2 C o n t r ib u t io n s  to t h e  N a tu r a l  H i s to r y  o f  t h e  U n i t e d  S ta te s ,  IV, 18(12, p .  358.
3 H i s to r y  o f  B r i t i s h  I l y d r o i d  Z o o p h y te s ,  1808, p. 284.

H eC ra i ly  
(1857). 

P lu m u la ria : - 
A glaophen ia  — 
S ta top lea  o f  la te r  

w r i te r s .

(1865).
P lu m u la ria  -

l l i n c k s
(1868).

: P lu m u la H a

K ire l ien paue r
(1876).

— P lu m u la r ia  ~

Nem  ertesia A n te n n u la r ia  — N em ertesia

Allm an
(1877).

- P lu m u la ria  +  sev­
era l o th e r  genera .

(A n te n n u la r ia .
\A n ten n o p sis .
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K E Y  TO S P E C I E S  O F  J>I.CTMUI.AliIA.

H y d ro c la d ia  com posed  o f  a l t e r n a t i n g  
h y d r o th e c a t e  a n d  i n t e r m e d ia t e  in te r -  
nodes ,  d iv id e d  b y  s t r a i g h t  nodes .  Seta­
cea G roup .

H y d r o c la d ia  com posed  o f  h y d r o t h e c a t e  
a n d  i n t e r m e d ia t e  in te ru o d e s ,  d iv id e d  
by  nodes  w h ic h  a re  a l t e r n a t e l y  s t r a i g h t  
a n d  o b l iq u e ;  c a u l in e  hydro t l iec a :  p r e s ­
en t .  Catharina  G ro u p .

H y d r o c l a d i a  com posed  o f  h y d r o t h e c a t e  
in te ru o d e s  on ly .  . i t  tenuata  Group .

H y d ro c l a d i a l  i n t e r n o d e s  w i t h  s t r o n g  se p ­
t a l  r i d g e s ;  o r  h y d r o c l a d i a  w i t h  m ore  
t h a n  one in t e r m e d ia t e  in te rn o d e .  La­
genifera  G roup .

H ydro t l ieca :  m ore  t h a n  1 |  t im e s  as  deep  
as w ide .  Macrotheca  G roup .

I n t e rm e d ia t e  i n te ru o d e s  s h o r t ,  e ach  b e a r i n g  a  s in g le  n e m a to p h o r e ;  
h y d ro th e c a -  n o t  d i s t a n t ;  g o n a u g i a  v e ry  long,  w i th  a  t u b u l a r  
“ n e c k " ........................................................................................................... P. setacea.

I n t e r m e d i a t e  i n te rn o d e s  lo n g e r ,  e a c h  w i th  tw o  n e m a to p h o r e s ;  h y d r o ­
th eca l  d i s t a n t ,  b o rn e  n e a r  c e n t e r  o f  in te r u o d e s ;  h y d r a n t h s  v e ry  
l a r g e .................................................................................................. I', megalocephala.

H ydro t l ieca-  n e a r  d i s ta l  e n d s  o f  i n t e r u o d e s ;  no  su p r a c a ly c in e  n em a to -  
p h o r e s ;  h y d r o c l a d i a  s h o r t ................................................................ P . oligopyris.

l iy d ro th e c a -  n e a r  d i s t a l  e n d s  o f  i n t e r u o d e s ;  110 n e m a to p h o r e s  on i n t e r ­
m e d ia t e  in te rn o d e s  ; s u p r a c a ly c in e  n e m a to p h o r e s  a b s e n t . . . P .  helleri.

L ik e  P. helleri, b u t  w i t h  m u c h  l o n g e r  i n t e r u o d e s ..................... P. altitheca.
I n te ru o d e s  anil  l iyd ro theca-  m u c h  as  in  P. megalocephala; h y d r a n t h s  

s m a l le r ;  co lony  w i t h  l a t e r a l  b r a n c h e s ..........................................P. fi l icu la .
H y d r o c l a d i a  a n n u l a t e d  a t  t h e  i n t e r u o d e s ;  l iydro theca-  as  in  catharina  

g r o u p   .................  P. floridana.
I n t e ru o d e s  o f  s t e m  con ica l  in  f ro n t  v i e w ;  h y d r o t h e c a  w i t h  p o s te r io r  

c o r r u g a t i o n .................................................................................................P. fi l icaulis .

H y d r o c l a d i a  o p p o s i te ,  n o t  d i r e c t e d  f o r w a r d ;  n o d e s  p ro n o u n c e d  a n d  
a l ternate ly -  s t r a i g h t  a n d  o b l i q u e ....................................................P. catharina.

H y d r o c l a d i a  opposi te ,  o f te n  d i r e c t e d  f o rw a r d ;  co lony  b r a n c h i n g  d icho-  
t o m o u s ly ;  n o d es  d i s t i n c t .................................................................. P. gemínala.

H y d r o c l a d i a  o p p o s i te ,  d i r e c t e d  c i t l io r  f o r w a r d  o r  la te r a l ly - ; n o d es  o f te n  
i n d i s t i n c t  P .  clarkei.

H y d r o c l a d i a  a l t é r n a l e ;  s te m  m a d e  u p  o f  t w o  k i n d s  o f  in te rn o d e s .
P. alternata.

H y d ro th e c a -  n e a r  d i s ta l  e n d s  o f  i n t e r n o d e s ;  n o d es  on  a  l ev e l  w i t h  t h e  
to p s  o f  l i y d r o t h e c a - ..................................................................P. p lumularioides .

H ydro t l ie ca -  n e a r  d i s t a l  e n d s  o f  in te r n o d e s  ; n o d e s  a b o v e  level  o f  t o p  o f  
h y d ro t l iec a - ;  s te m  slightly-  g e n i c u l a t e ..........................................P. inermis.

A p e c u l i a r  n e m a to p h o r e  on th e  p rocess  o f  s t e m  from w h ic h  th e  h y d r o ­
c la d ia  a r i s e .............................................................................................. I ’, caulitheca.

H y d ro th e c a :  on  e n l a r g e d  p ro x im a l  en d s  o f  i n t e r n o d e s ...........P. attenuata.
T w o  h y d r o c l a d i a  t o  e a c h  in te r n o d e  o f  t h e  s t e m ;  n e m a to p h o re s  mono-  

t h a l a m i c .............................................................................................................P . goodei.

Tnternodes w i t h  s e p t a l  r i d g e s ;  l iyd ro thec a -  n o t  w id e r  t h a n  d e e p ;  co lony
d e n d r i t i c ,  s t r o n g ly  b r a n c h e d ......................................................... P. corrugata.

H y d ro th e c a -  n o t  w id e r  t h a n  d e e p ;  colony- n o t  b r a n c h e d ....... P .  palmeri .
H y d r o t h e c a - w i d e r  t h a n  d e e p  P .  lagenifera.
No i n t e r m e d ia t e  i n t e r n o d e s ...................................  .............................P . virginia!.

I n t e r m e d i a t e  i n t e r u o d e s  p r e s e n t  a n d  b e a r i n g  n e m a to p h o re s .
P. macrotheca.

T w o  or  t h r e e  d eep  a n n u l a t i o n s  b e tw e e n  h y d r o th e c a - ;  h y d ro th e c a -  
s e p a ra te d  b y  a b o u t  t h e i r  o w n  d e p t h .........................................P .  dendritica.

No in t e r m e d ia t e  i n t e r u o d e s  ; e a c h  in t e r n o d e  w i t h  one  h y d r o t h e c a ;  110 

deep  a n n u l a t i o n s ................................................................................. P. p ro fu n d a .
M ore t h a n  one l iy d ro th e c a  to  e a c h  in t e r n o d e   P. gjaucinodu.
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D istribution o f  P lum ularia.

G e o g ra p h ic a l . B ath y m etrica l.

A l l a n t i r

floridana  ........
fi lic a u lis  . . . .
c a th a r in a ..........
g e m in a ta ..........
c la r k e i ..............
a l t e r n a ta ..........
p lu m u la r io id es
in e r m is  .
c a u l i th e c a ........
a tten u a ta   ____

Species.

setacea ..............
m egalocephala .
o ligopyxis  ........
a lt i th e c a  .
f i l ic u la ................
heller

goodei 
corruga ta  . .
p a lm e H ___
lagen ifera  - . 
v irg in ia ’. . . .  
m acrotheca. 
p r o f  u n d a  . .  
dendritica  ■ 
p a u c in o d a  .

- f  +  
  +

•1 ('•’ -b

-i - i +
. . . .  +

+
+

Tlie above tab le  clearly  shows th a t  th e  W est In d ian  region is th e  A m erican cen ter of d is tr ib u ­
tion for th is genus. The bathym etrica l tab le  shows th a t  th e  g rea t bulk  of th e  species is found in  
shallow  w ater, th a t  th e  region from 20 to  100 fathom s seems poor in species, w hile th a t  from 100 
to  500 is rep resen ted  by  a good percen tage  of species. I t  m ust bo rem em bered, how ever, th a t  in 
o rder to  m ake a fa ir com parison of th e  life a t  various d ep th s  the  sam e num ber o f hau ls  should 
be m ade a t  each depth .

P L U M U L A R I A  S E T A C E A  (E l l i s ) .

(P la t o  T, f ig s . 1, 4 .)
Corallina setacea K i l i s ,  N a t .  H is t .  C ora l l ines ,  1755, p .  19.
Ser tu lar ia  setacea P a i . i .a s , E le n c h u s  Z o o p h y to rm n ,  1706, p .  118.
Sertu lar ia  setacea E l i . i s ,  N a t .  ITist. Z o o p h y te s ,  1780, p .  17.
Ser tu lar ia  setacea T u r t o n , B r i t .  F a u n a ,  1801, p. 216.
P lu m u la r ia  setacea L a m a r c k ,  A nim , s a n s  V e r t . ,  1 s t  o d . ,  1815 , p . 129 .
Aglaophenia  setacea L a m o u r o u x , H is t .  P o ly p .  F le x . ,  1810, p .  172.
P lu m u la r ia  setacea L a m a r c k , A nim , sa u s  V e r t . ,  2 d  ed . ,  I I ,  1830, p. 105.
P lu m u la r ia  setacea D e  B l a i n v i l l e ,  M a n u e l  d ’A c t in o l . ,  1830, p .  477.
P lu m u la r ia  setacea J o h n s t o n , B r i t .  Z ooph . ,  2 d  ed . ,  I ,  1847, p .  97.
Aglaophenia  setacea G r a y ,  B r i t .  R a d ia t a ,  1848, p .  80.
P lu m u la r ia  setacea L o u i s  A g a s s i z ,  C o n t .  N a t .  H is t .  L .  S., IV ,  1802 , p .  3 58 .
P lu m u la r ia  setacea I I i n c k s ,  B r i t .  I l y d r o i d  Zoopli .,  1808, p .  290.

A n d  a l l  s u b s e q u e n t  w r i t e r s  co n s u l te d .

Trophosomc.—Colony a tta in in g  a h e ig h t o f 2 inches, usually  u n b ran ch ed ; stem  nonfascicled 
an d  divided in to  in ternodes, each of w hich bears  a  hydrocladium  on a process from  its  d is ta l end ;
h ydroclad ia  a lte rn a te , proxim al in ternode short, w ithou t hydro theca  or nem atophore, n e x t in te r ­
node h y d ro th eca te  an d  th e  rem ainder o f th e  hydrocladium  composed o f a lte rn a te  h y d ro theca te  
an d  in term ed ia te  in ternodes; nodal jo in ts  often accom panied by  one or tw o in te rn a l annulations. 
H ydrothecie ra th e r  shallow, cup shaped, and  more closely approxim ated  th a n  u su a l; nem atophores 
sm all, the  supracalycine p a ir overtopp ing  th e  hydrothecie ; a  m esial nem atophore ul th e  base of
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eacli hydrotheca, one on each in te rm ed ia te  in ternode, one in  th e  axil o f each hydrocladium , and  
one ou each in te rnode  of th e  m ain stem .

Gonosome.—G onangia  (female) g rea tly  elongated, produced  above in to  a  long, narrow  neck, 
in serted  near th e  axils o f th e  hydroclad ia  and  abou t tw ice as  long as th e  in ternodes of th e  stem. 
G onangia (male) “ lin ea r oblong, slender, sm aller th a n  th e  female, less produced above, and  
tap e rin g  to  a fine p o in t w ith  a  very  m inute  te rm ina l ap e rtu re .” 1

Distribution.-—C oasts o f E urope and  G rea t B rita in  ; 1 K ey W est, F lo rid a ;2 S an ta  B arbara , C al­
ifornia, collected by  M rs. V irg in ia  B a r re tt  Gibbs.

A  very  d is tin c t v arie ty  of th is  species w as secured by th e  Albatross from  floating g u lf weed, 
which differs from typ ica l specim ens in being  very  m inute, ra re ly  a tta in in g  m ore th a n  inch  in  
height, is qu ite  rig id , irreg u la rly  branch ing , and  has very slender liydrocladial in teruodes. 
U nfo rtunate ly , none of th e  specim ens had  th e  gonosom e and  hence we a re  obliged to  reg a rd  th is  
very  m inute an d  delica te  liydroid  as a som ew hat a b e rra n t form of P . setacea, a lthough  I  strongly  
suspect th a t  th e  gonosom e would dem onstra te  i ts  v a lid ity  as a d is tin c t species.

T he specim ens collected a t  S an ta  B a rb a ra  by  M rs. G ibbs are  qu ite  typ ical, being  perh ap s a 
little  s to u te r and  la rg e r th a n  specim ens from G uernsey.

P L U M U L A R I A  M E G A L O C E P H A L A  A l lm a n .

( P la to  I, iig. 5.)

P lu m ular ia  megalocephala  A ix m a n ,  Mom. Mus. (Jump. Zool. ,  1877 . V . Xo. 2, p . 81 , pi.  x i x .

Trophosome.—Colony a tta in in g  a h e ig h t o f abou t 3 inches, b ranch ing  in  an  irreg u la r  m anner, 
th e  b ranches being  ra th e r  s to u t an d  r ig id ; stem  and  b ranches no t fascicled, d iv ided  in to  in teruodes 
each o f which b ears  a hydrocladium  on a long process from its  d is ta l end, th e  process hav in g  an 
elevation on its  upper side; hydroclad ia  a lte rn a te , slender, th e  first in ternode bearing  no h y d ro ­
th eca  and  th e  rem ainder of th e  hydrocladium  consisting of a lte rn a te  hyd ro theca te  and  in term ed ia te  
in teruodes, th e  form er being  th e  longer. This is th e  general a rran g em en t only, and  is frequen tly  
d ep arted  from, both  by th e  in te rca la tion  o f e x tra  in te rm ed ia te  in ternodes and  th e  ob lite ra tion  o f 
th e  reg u la r ones. H ydroclad ia  a lte rn a te  as a rule, b u t no t regu la rly  so in some specim ens, where 
th ey  are  occasionally opposite tow ard  th e  d ista l end of th e  stem . H ydrotheca; d is tan t, sm all, cup­
shaped; supracalycine nem atophores ra th e r  la rg e ; one m esial nem atophore a t  th e  base  of each 
hydro theca, tw o on each in term ed ia te  iu ternode of th e  hydrocladium , one or two in  the axil of 
each hydrocladium , and  two on each iu ternode of th e  stem ; h y d ran th s  very  la rg e  and  unable to 
re tra c t fully w ith in  th e  hyd ro theca1.

Distribution.—Off A llig a to r Beef, 14 fathom s.—Albatross S ta tion  2669, la t. K. 31° 09', long. W . 
79° 33', 352 fathom s.

The ty p e  specim en a t  C am bridge shows a g rea t irreg u la rity  in  th e  a rrangem en t of th e  
in teruodes. The species is ev idently  very n ear I ', filicula-, from w hich i t  differs chiefly in  its  
m anner of grow th, irreg u la rity  o f b ranch ing , and  th e  size of th e  hyd ran th s .

Type.—In  M useum of C om parative Zoology, C am bridge, M assachusetts.

P L U M U L A R I A  O L I G O P Y X I S  K i r c h e n p a u e r .

( P l a te  I, 1igs. (>, 7.)

Plum ular ia  oligopii.rU K i r c h e n p a u e r , F e b e r  d ie  H y d ro id e n fa m i l io  P l u m u la r id a ' ,  187(1. P t .  2, p.  48, p i .  VI, fig. 9. 
P lum ular ia  oligopgxis M a r k t a n n e k - T u k n u u e t s c e i k k , Die H y d r o i d e a  ties k .  k .  n a tu r l i i s t .  I lo fm useum s,  p. 254.

Trophosome.—Colony a tta in in g  a h e ig h t of abou t 1 inch, u n b ran ch ed ; stem  d iv ided  in to  
reg u la r in teruodes, each o f w hich bears  a  hydrocladium  on a  process from its  d is ta l end ; h y d ro ­
c lad ia  a lte rn a te , short, those  on th e  proxim al portion  of th e  stem  consisting  of a single h y d ro ­
th eca te  iu ternode, and  those on th e  d is ta l portion  consisting  of a  sh o rt proxim al in te rn o d e , th en  a 
h y d ro theca te  iu ternode, th en  a longer in term ed ia te  iu ternode followed by  a second h y d ro th eca te

1 H i n d i s ,  H i s t o r y  o f  B r i t i sh  I l y d r o i d  Z o o p h y te s ,  18(18. p .  297.
‘ A  s p e c im en  o f  t h i s  species  f ro m  K ey  W e s t  is  in  t h e  M u s e u m  o f  C o m p a r a t iv e  Zoo logy  a t  C a m b r id g e  a n d  i s  

l a b e le d  “ K ey  W e s t ,  F i a . ,  A g as s iz .”
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iu ternode, m aking  four, or a t m ost six, in ternodes to each hydrocladium . H ydrothecie shallow, 
cup-shaped; supracalycine nem atophores som etim es w anting ; a m esial nem atophore below the  
base of each hydro theca and  one on th e  longer in te rm ed ia te  in te ruodes.1

Gonosome.—G onangia large, cyathil'orm .
D istribution .—Pacific Ocean, w est coast o f South  A m erica.
The first specim ens of th is  species exam ined by K irclienpauer had  bu t a single hydro theca  to 

each hydrocladium . H e afterw ards found o thers w ith tw o and  th ree  hydrotheca* and  in term edia te  
in teruodes, and m ade th ree  subspecies of them  based on the  possession of one, two, or th ree  h y d ro ­
thecie to  each hydrocladium . I t  seem s a ltoge ther possible th a t  these  are sim ply ind iv idual pecu­
liarities which ind icate  different s tages in th e  g row th  of the  colony. T his species m ust no t be 
confounded w ith th a t belonging to the  genus Monotheca, which has bu t one hydro theca to each 
hydrocladium , b u t has also the  th ickened  or forked in ternode supporting  the  very  conspicuous 
supracalycine nem atophores.

P L U M U L A R I A  A L T I T H E C A ,  n e w  sp e c ie s  

(P la to  II ,  Iig. 1.)

Trophosome.—Colony a tta in in g  a ne igh t of 2 inches, consisting  of a tu f t  of sim ple p in n a te  
stem s; stem  not fascicled, d iv ided  into reg u la r in teruodes, each bearing  a hydrocladium  on a 
process from its  d is ta l end ; hydroclad ia  a lte rn a te , tw o or th ree  sho rt proxim al in teruodes w ithout 
hydro theca ', then  a long hydro theca te  iu ternode, th e  rem ainder of th e  hydrocladium  being  m ade 
up of a lte rn a tin g  in term ed ia te  and  hydro theca te  in ternodes, the  la tte r  being som ew hat th e  
longer. H ydrotheca; d is tan t, shallow , cup-shaped, much w ider th a n  deep, borne n ear th e  d is ta l 
ends of the in te rnodes; nem atophores alm ost en tire ly  w anting  in  th e  specimen exam ined, a lthough 
th e  points of a tta ch m en t for them  are  occasionally indicated .

Gonosome.—G onangia ovate, ped icu late , borne on th e  hydroclad ia  a t th e  bases of th e  
liydrotheca'.

Distribution.—■Albatross S tation  2671, la t. N. 31° 20', long. W . 79° 22', 280 fathom s; Albatross 
S ta tion  2666, la t. N. 30° 47' 30", long. W .  79° 49', 270 fathom s.

This species resem bles P. attenuata , w ith  th e  d is ta l p a r t  of each hydrocladial in ternode 
separa ted  from th e  basa l portion by a d is tin c t node. The processes from th e  stem  are no t so 
la rg e  as usual in th is  group and  th e re  is no prom inence on the  upper p a r t  of the  process.

Type slides.2— Gat. Nos. 18594, 18595, 18596, U.S.N.M . ; Gat. Nos. 11733, 11734, 11735, Mus. 
S ta te  Univ. Iowa. Also in  collection of th e  au thor.

P L U M U L A R I A  F I L I C U L A  A l lm a n .

( P l a te  I I ,  tig. 2.)

P lum ular ia  f i l icu la  A l l m a x ,  Mein. Mus. C om p. Zool. ,  1877, V, No. 2, p .  29, pi.  x v i n .

Trophosome.—Colony a tta in in g  a h e igh t o f  abou t 2 inches, usually  unb ran ch ed ; stem  no t 
fascicled and  div ided in to  in ternodes, each bearing  a hydrocladium  on a process from its  d ista l 
end ; hydroclad ia  a lte rna te , proxim al in teruode short, w ithou t hydrotheca, n e x t iu ternode h y d ro ­
theca te , th e  rem ainder of th e  hydrocladium  being composed of a lte rn a te  in te rm ed ia te  and  
hyd ro theca te  in ternodes, th e  form er being sligh tly  shorter. H ydrothecie ra th e r  d is ta n t, sm all, 
cup-shaped, and  placed n ear the  m iddle of th e  in te ru o d es; supracalycine nem atophores ra th e r  
long; a  m esial nem atophore a t  th e  base of each hydro theca, two ou each in term edia te  in teruode, 
one on th e  proxim al in teruode of the  hydrocladium , one or two in the  ax il o f  each hydrocladium , 
and  tw o cauline nem atophorus on each in teruode o f th e  stem .

Gonosome.—G onangia elongate, oval, sm ooth, narrow ed below in to  a sh o rt peduncle by

‘C o n d e n se d  t r a n s l a t i o n  o f  t h e  o r ig in a l  d e s c r ip t io n  r e a r r a n g e d  to  s u i t  t h e  p l a n  a d o p te d  in  t h i s  w o rk .
- F o r  t h e  p u rp o se  o f  p r e s e r v in g  a n d  r e g i s t e r in g  t h e  t y p e s  o f  n e w  species  t h e  a u t h o r  h a s  a d o p te d  t h e  p l a n  o f  

m o u n t i n g  th r e e  se r ie s  o f  s l id e s  f rom  t h e  sa m e  t y p e  spec im en ,  e ach  s l id e  s h o w in g ,  so f a r  a s  p o ss ib le ,  t h e  specific 
c h a r a c t e r  o f  t h e  n e w  species .  T h e se  se ries  w e re  t h e n  d i s t r i b u t e d  t o  t h e  U n i t e d  S ta te s  N a t io n a l  M useum , t h e  
M u s eu m  o f  t h e  S t a t e  U n iv e r s i t y  o f  Iowa, a n d  t h e  p r i v a t e  co l lec t io n  o f  t h e  a u th o r .
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which they  s p r i n g  from the axils of the  pinnai, opening ou th e  sum m it by a wide, oblique 
ap e rtu re .1

D istribution.—A lligato r Keef, from a d ep th  of 88 fa thom s; Albatross S tation  2415, la t. IST. 80° 
44', long. \V. 7!)° 2d', 440 fathom s; Albatross S ta tio n  2001, la t. X. 34° 30', long. W . 75° 33', 107 
fathom s; Albatross S ta tio n  2607, la t. S .  30° 53', long. W . 70° 43', 273 fathom s; Albatross S ta tion  
2060, lat. X. 300 00', long. W . 70° 33', 352 fathom s.

Type.— In th e  M useum of C om parative Zoology, C am bridge, M assachusetts.

P L U M U L A R I A  H E L L E R I  H in c k s .

(P l a to  II ,  tig. :i. i

A n is ica h jr  setaceus H e l l e r , Z o o p h y te n  u n d  Eoli inodernio ii  des A d r ia t i sc l ie n  Meeres, 18(¡8, p .  4 1 .
P lum ular ia  helleri H i n c k s ,  A n n .  a n d  M a g . N a t .  H i s t . ,  18 7 2 , IX ,  p . 120.
P lum ular ia  helleri K i k c u h n p a c k i î ,  U e b e r  ilie 1 ly d ro id c n fu m i l i e  P lu in n la r id io ,  1870 , P t .  2 , p . 28 .
Plum ular ia  helleri M a k k t a x n k r - T u i í X e r k t s c i i e r ,  A n n a le n  des k .  k .  u a tn r h i s to r i s c h e n  H ofm nseum s ,  1890 , p . 251 , 

p i .  v i ,  lig. 3.
P lu m ular ia  helleri  C l a r k e ,  B ull .  Mus. C o m p . Zool. ,  1891 , XXV, No. 0, p . 70 .

Trophosome.—Colony a tta in in g  a h e igh t of 1.5 to  2 cen tim eters; stem  divided in to  in ternodes, 
each of w hich bears a hydrocladium  on a process from its  d ista l end; hydroclad ia  composed of 
a lte rn a tin g  h y d ro theca te  and in te rm ed ia te  in teruodes, th e  form er being  th e  longer. H ydrothecie 
bell shaped, ra th e r  d is tan t, and  placed on the d is ta l ends of th e  in teruodes, th e ir  posterior m arg ins 
beiugon  a level w ith the nodal jo in ts ; a single m esial nem atophore below th e  base of each hydro ­
theca, none on th e  in term ed ia te  in teruodes, an d  only a few sca tte red  over the  stem .2 

Gonosome.—U nknow n.
D istribution.—ltovigno  (B aron L ich tenste in ); A d ria tic  Sea (K irclienpauer); Albatross S ta tion  

3384, Pacific, sou th  of P anam a, 458 fathom s.
The orig inal describer suspects th a t  th is  species is iden tica l w ith  P lum ularia  sim ilis of H incks. 

N ot having  e ither species before me, I  am unw illing  to  ven tu re  an opinion, and  therefore leave it  
as a separa te  species, a lthough  a com parison o f M ark tanner-T urnere tscher’s figure o f / ’. helleri and 
H incks’s figure of P. sim ilis  shows no appreciab le  difference betw een th e  two.

P L U M U L A R I A  F L O R I D A N A ,  n e w  spe c ie s .

( P l a t e  I I ,  l igs.  4, 5.)

Trophosome.—Colony a tta in in g  a h e igh t of one-half inch, a de licate  plum ose stem ; stem  not 
fascicled, d iv ided in to  very  d is tin c t in teruodes, each bearing  a  hydroclad ium  on a process from its  
d is ta l end, th e re  being  two or th ree  an n u la tions a t  each node; hydroclad ia  d ivided in to  a lte rn a te  
hyd ro theca te  and  in te rm ed ia te  in ternodes, the  form er being  a t leas t tw ice as long as th e  la tte r ;  
there  are  often two very  sh o rt in te rm ed ia te  in teruodes or annu la tions w hich look like nodes. 
liy d ro th e c a 1 very large, in the form of sh o rt cy linders resem bling  those of P. catharina, th e  d is­
tan ce  betw een ad jacen t hydrothecie being only about tw ice th e ir  d iam eter; a considerable portion 
of th e  posterio r face is free from th e  in te ru o d e; supracalycine nem atophores m inute, no t reaching  
th e  top  of the  hydro tlieca1; one nem atophore below th e  base  o f  each hydrotheca, one on each 
in term edia te  in teruode, one in  th e  axil of each hydrocladium , and  a cauline nem atophore on each 
iu ternode of th e  stem .

Gonosome.—N ot known.
D istribution .—Two m iles w est of Cape liom ano, F lo rid a  (L ieut. J .  F . M oser).
T his is a  very  d is tin c t species, com bining th e  ch a rac te rs  of th e  setacea an d  catharina  types, 

hav ing  th e  stem  and  hydroclad ia  of th e  form er w ith  th e  hydrotheca- of the  la tte r.
Type.— In the  collection of th e  U. S. N ational Museum.

1 O r ig in a l  d e s c r ip t io n .
D e s c r ip t io n  c o n d e n s e d  f ro m  tl ie  G e rm a n  a n d  r e a r r a n g e d  in  a c c o rd a n c e  w i t h  t h e  p l a n  a d o p te d  in  t h i s  w o rk .
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P L U M U L A R I A  F I L I C A U L I S  K i r c h e n p a u e r .

( F l a te  II ,  lig. (>.)

P lum ular ia  f i l icaulis  K i r c h k n t a u e r , U e b e r  d ie  H y d v o id e n fa m i l ie  b lum ii  ¡ a r i d a ,  1X76, F t .  2, p .  47, pi.  v ,  lig. 6. 
Plum ular ia  fi l icaulis  H a l e , A u s t r a l i a n  I l y d r o i d  Z o o p h y te s ,  1881, p .  l i l i ,  pi .  xi.

Trophosome.—Colony a tta in in g  a h e ig h t of abou t one-fourth inch, sparsely  b ranch ing , no t 
fascicled; stein d iv ided in to  in teruodes which are  conical in fron t view and  give off hydroclad ia  
from th e ir proxim al portions; hydrocladia w ith sh o rt in ternodes, every a lte rn a te  one h earin g  a 
hyd ro theca  near its  proxim al end ; in term ed ia te  in teruodes som ew hat sho rte r than  the  h y d ro th e ­
cate. H ydro theca ' closely approxim ated  for th is  genus, cam panu late  in form and  a ttach ed  to  th e  
hydroclad ia  by  th e  basa l h a lf  on ly ; th e re  is a corrugation  on th e  posterior surface of th e  hyd ro ­
th eca  ex tend ing  about tw o-th irds around  to th e  an te rio r face; a  m esial nem atophore on th e  p rox­
im al end of each in term edia te  in teruode, and  one in th e  form of a pedicu la ta  projection from the  
d is ta l p a r t  of the  in teruode, w hich curves upw ard  and supp o rts  th e  hyd ro theca  in fron t; su p ra ­
calycine nem atophores w an ting  in  some specim ens, b u t p resen t in o thers. Color of dried  specim ens 
reddish  brow n.

Gonosome.—K ot known.
.Distribution.— hound grow ing on alga' from th e  Iïay  of Talcahuano, C hile; P o rtlan d , 

A ustra lia  (Bale).
This species was orig inally  nam ed by  Poeppig, who did  no t ligure or describe it. M any years 

a fterw ards K irchenpauer found th e  dried  specim ens and described th e  species as nam ed by Poeppig  
in  m anuscrip t. A m ere nam ing  of a species w ithou t descrip tion or figure does not, in th e  opinion 
of th e  w riter, m eet th e  requ irem ents of scientific descrip tion, and  hence th e  species is here  
ascribed  to K irchenpauer.

I  am indeb ted  to P rofessor W . M. Bale for an A u stra lian  specim en of th is  ra re  species. In  th is  
specim en both th e  b ranched  and unbranched  forms are  found grow ing from the  sam e hydrorhiza, 
and  both have supracalycine nem atophores.

P L U M U L A R I A  C A T H A R I N A  J o h n s t o n .

(F l a to  I I I ,  ligs. 1, 2.)

P lu m u la r ia  catharina  J o h n s t o n ,  M ag. N a t .  H i s t . ,  1833 , V I ,  p. 498 .
Plum ular ia  catharina  J o h n s t o n , Hrit .  Zoopli. , 1817, p. 97.
Aylaophenia  catharina  G u a y ,  Gat.  H r i t .  Mus. R a d ia ta ,  1847, p. 81.
P lum ular ia  catharina  H i n c k s , Hrit. I l y d r o i d  Zoopli .,  1868, p .  299, p i .  l x v i .
Plum ular ia  catharina  K i r c h f .n p a u e k , H y d r o id e n la m i l i e  P l u m u l a r i d t , 1876, p. 27.
Plum ular ia  catharina  M a r k t a x x e e - T e r n e r k t s c i i e r ,  A n n a le n  d e s  k .  k .  n a t u r l i i s t .  H ofm nseum s ,  1890 , p .  2 53 .

Trophosome.—Colony grow ing in  tu fts  of plum ose stem s, a tta in in g  a h e igh t o f 4 in ch es ;' stem  
no t fascicled, proxim al portion  divided in to  irreg u la r in teruodes, th a t  portion bearing  hydroclad ia  
d ivided in to  a lte rn a tin g  longer and  sho rte r in teruodes, the  sho rte r bearing  th e  hydroclad ia  an d  a  
single hydro theca  each, th e  longer bearing  nem atophores on ly ; hydroclad ia  opposite, borne on 
opposite sides o f the  stem , ly ing  in th e  sam e p lane an d  d iv ided  in to  a lte rn a tin g  h y d ro th eca te  and  
in term ediate  in ternodes, th e  la tte r  being  sligh tly  th e  longer w ith  a  square node a t  its  proxim al 
and  an oblique node a t  its  d ista l end. H ydro theca ' ra th e r  closely approxim ated, cup-sliaped, abou t 
as deep as wide, m argins slig h tly  ev e rted ; la te ra l nem atophores borne on leng thened  processes 
from th e  iu ternode and  reach ing  th e  m argin  of th e  hyd ro theca; usually  tw o m esial nem atophores 
on each iu ternode of hydrocladia, b u t often only one on th e  h y d ro th eca te  in te rn o d e ; cauline 
nem atophores num erous, sca tte red  som ew hat irreg u la rly  over the  fron t o f th e  stem .

Gonosome.—G onangia (female) large, ovate, opercu late , pediculata, w ith  a p a ir  o f nem atophores 
a t  th e ir b ases; or (male) sm aller, m uch m ore slender an d  w ithou t nem atophores, according to  
Iliu ck s’s figure. Both k in d s of gonophores are  found on the  sam e stem  an d  even on the  same 
hydrccladium , w here they  sp ring  from th e  hyd ro theca te  in ternode ju s t  below th e  base  o f the 
hydro theca.

D istribution .—C oasts of G rea t B rita in  down to  (50 fathom s (H incks); Albatross S ta tion  200(5, 
lat. N. 30° 47' 30", loug. W . 79° 49', 270 fathom s.

1 H i s to r y  o f  B r i t i sh  H y d ro h l  Z o o p h y te s ,  1868, p .  801. A m e r ic a n  sp e c im e n s  a r e  u su a l ly  m u c h  sm a lle r ,  s c a rc e ly  
a t t a i n i n g  a  h e i g h t  ol* t w o  in c h e s .
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T he specim ens secured by  the  A lbatross  agree w ith  th e  descrip tions and  ligures given by 
Johnston  and H incks in every p a rticu la r except th e  size of th e  colony, w hich is less th an  h a lf  th a t  
of th e  B ritish  specim ens as recorded by the  au thorities ju s t  named.

P L U M U L A R I A  G E M I N A T A  A l lm a n .

( P la to  I I I ,  tigs. 3, 1.)

P lu m u la r ia  geminata  Aí,i,m a n , Mom. Mus. C om p. Zool. , 1877, V, No. 2, p. 32, p i .  x x .
P lu m u la r ia  gemínala  C!i.ai¡k, Hull .  Mus. C om p. Zool. ,  187'J, V, No. 10, p .  217.
P lum ular ia  geminata  F k w k e s ,  P u l l .  M us. Comp. Zoo]. , 1881, V III ,  No. 7, p. 128.

Trophosome.—Colony a tta in in g  a h e igh t of abou t 1 inch, dicliotom ously b ranched ; stem  not 
fascicled, th e  hydroclad ia  b earin g  portion being d ivided into a lte rn a tin g  longer and  sh o rte r in te r­
nodes, th e  sh o rte r bearing  each a pa ir o f hydroclad ia  and a hydro theca  on its  an te rio r face; 
hydroclad ia  opposite, placed on th e  an terio r face of th e  stem and  d irec ted  forw ard, th u s  ly ing  in 
tw o planes. In te rn o d es and  hydrothecie as in 7’.ca tharina; nem atophores also as in V. catharina, 
b u t A llm an’s figure does not show any  mesial nem atophore a t  th e  base of each hydrotheca.

Gonosome.—G onangia pyriform . The two sexes have not been described.
D istribution.—Oft’ S and  K ey, F lo rida , 120 fathom s (A llm an); B arbados, 70 fathom s, lilakc; 

off A m erican Shoal L igh t, F lorida, 70 to 80 fathom s, S ta te  U niversity  of torva E xpedition ; 
Albatross  S ta tion  2410, lat. F .  31° 20', long. W . 79° 07', 270 fathom s; Albatross S ta tion  2009, lat. 
N. 31° 09', long. W . 79° 33', 352 fathom s.

This is a species of som ew hat doubtful validity7. The position of the  hydrocladia and  the ir 
being an terio rly  d irec ted  is a ch arac ter of little  or no value, as, in ano ther species, F. clarkei, it 
seems lo  be due to  th e  s tag e  of developm ent of the ind iv idual colony. The dichotom ous mode of 
b ranch ing , however, may be a  specitic character, and  it is on th is  g round m ainly th a t  the  species 
is here  re ta in ed .

Type.—In  th e  M useum  o f C om parative Zoology, C am bridge, M assachusetts.

P L U M U L A R I A  C L A R K E I  N u t t i n g .

(P in to  I I I ,  lig. 5.)

P lum ular ia  gracilis  C l a r k e , 1 B u l l .  Mus. C om p. Zool. , 1S77, V, No. 10, p. 246, pi. v.

Trophosome.—Colony a tta in in g  a h e igh t o f 11 inches, grow ing in tu fts  of plum ose b ranches; 
stem  no t fascicled, d iv ided  in to  often obscure in ternodes of equal length  separa ted  by oblique 
nodes, an d  each b earin g  a p a ir o f hydrocladia and  a hyd ro theca  on the  proxim al end ; hydrocladia 
opposite, borne c ith er on the  sides of stem  and ly ing  in th e  sam e plane, or on th e  fron t of the  
stem  and  ly ing  in d ifferent p lan es; hydroclad ia  d iv ided  in to  ind is tin c t and irreg u la r internodes, 
or th e  nodes m ay ap p aren tly  be w an ting . H ydrotheca' as in Plum ularia catharina; la teral 
nem atophores borne on processes of th e  hyd roclad ia  and  a tta in in g  th e  level of the  top  of the  
hydro tlieca1; m esial nem atophores, u sually  th ree  betw een ad jacen t hyd ro theca1; an irregu la r row 
of cauline nem atophores along th e  fro n t o f th e  stem .

Gonosome.—G onophores as in Plum ularia catharina.
D istribu tion .—Off H ab an a , 175 fathom s, B lake ; A lbatross S ta tion  2327, la t. F .  23° 1 1 '45" , 

long. W . 82° 17' 54", 182 fathom s; oft’ H abana, S ta te  U niversity7 of Iowa Expedition.
T he d is tingu ish ing  fea tu re  of th is  species is th e  tendency  to  obliteration  of the  nodes, both  of 

th e  m ain stem  and  of th e  hydroclad ia , a very  co nstan t ch a rac ter of’ all specim ens th a t  I have  exam ­
ined  from th e  north  coast of Cuba.

The th ree  species, F. catharina , F. geminata, and /'. clarkei, form a m ost perp lex ing  group 
which m ay ev en tua lly  be com bined in a  single species F o r th e  presen t, however, 1 do no t deem 
it advisab le, in view of th e  absence o f  in te rg rad in g  forms betw een the  dichotom ous branch ing  of 
geminata  and  th e  tu fted  colonies of th e  o ther tw o on the  one hand , and th e  very m arked  nodes of 
catharina  and  geminata  and  th e  o b lite ra tion  of m ost of the. nodes of clarkei.

Type.—In th e  M useum  of C om parative Zoology, C am bridge, M assachusetts (labeled P lum u­
laria gracilis C larke).

1 T h e  n a m e  P lu m u la r ia  gracilis  w as p r e o c c u p ie d  b y  H e  B la in v i l l e  i n  1831, M a n u e l  d ’A c t in o lo g ie ,  p .  473. See also 
L a m a r c k ,  H i s to i r e  N a tu r e l l e  des A n im a u x  sa n s  V e r tè b re s ,  2d ed.,  I l ,  p .  I(i7.
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P L U M U L A R I A  A L T E R N A T A ,  n e w  .species.

( P l a t e  IV , figs. 1 ,2 .)

Trophosome.— Colony a tta in in g  a  h e ig h t of abou t one-th ird  inch in  th e  single specim en exam ­
ined, unbranched  ; stem  no t fascicled, d iv ided  in to  reg u la r in teruodes every  a lte rn a te  one of w hich 
b e a r s a  hyd ro theca  on th e  fron t o f its  d is ta l end, and  also a la te ra l process bearing  a  hydroclad ium ; 
a s lig h t bend  in th e  stem  beh ind  each of th e  cauline liydrotheca ' im parts  a wavy or genicu late  aspect 
to  th e  colony; hyd roclad ia  d is tan t, d iv ided  into a lte rn a tin g  h y dro theca te  and  in term edia te  inter- 
nodes of nearly  equal leng th , each in term ed ia te  in ternode h av in g  a d ista l oblique and  proxim al 
tran sv erse  node. H ydro tlieca ' large, ra th e r  closely approxim ated , conical in fron t view and  deeply 
cup-shaped in  la te ra l view, free for abou t th e ir  d is ta l one-th ird , m argin s ligh tly  everted ; la te ra l 
nem atophores borne on s tro n g  processes of the  in ternodes, and reach ing  to  th e  m argin  of th e  h y d ro ­
th eca ; a m esial nem atophore below th e  base  of each h y d ro theca  and one on each in term edia te  
iu ternode; th e  a rrangem en t of th e  cauline liydrotheca* is as described above.

Gonosome.—Not known.
D istribution.—B arracu d a  Kocks. Collected by- A lexander A gassiz, du ring  the  cruise of the  

W ild D uck  in  th e  W est Ind ies, in 1893.
This very d is tin c t species is sharp ly-characterized  by a lte rn a te  hydroclad ia  in connection w ith 

cauline h y d ro th eca , and  by hav in g  a single m esial nem atophore to each in teruode both  of stem  
and  hydrocladia.

Type.—In  the  M useum o f C om parative Zoology-, C am bridge, M assachusetts.

P L U M U L A R I A  P L U M U L A R I O I D E S  (C lark) .

( P l a te  IV ,  fig. 3.)

Halecium plum ulario ides  C i . a h k ,  P ro r .  A cad .  Nat.. Sei. P l i i la . ,  187(1, P t .  3, p .  217, p i .  x,  figs. 16, 17.

Trophosome.— H ydrocaulus erect, simple, s tra ig h t, d iv ided by  tran sv erse  jo in ts  in to  in ternodes 
of considerable len g th , reg u la rly  branched , and  w ith a few annulations a t  th e  b ase ; branches 
a rran g ed  alternately- on opposite sides of the  stem , one to  each in ternode, having th e ir  origin in a 
sm all shoulder like process ju s t  below each jo in t, d ivided usually  into reg u la r in ternodes, though, 
in some cases, sh o rt in term edia te  in ternodes occur betw een the  longer ones. H ydrotheca; a rran g ed  
uniseria lly , usually- one to  each in ternode, p a rtly  ad h e ren t to  the  stem, or en tire ly  free, shallow, 
tap e rin g  s ligh tly  to  tn e  base, w ith an en tire  rim.

Gonosome.—Con an gia unknow n.
D istribution .—Cape E to lin , N uuivak Island , 8 to 10 fathoms. H eigh t of la rg est specimen, 

20 m illim eters.1
D r. C lark  refers th is  species to  Halecium  on account of th e  absence of nem atophores. This, 

as we now know, is a fea tu re  th a t  may- be only acciden tal or temporary-, and  hence is of little  sy stem ­
atic  im portance.

C la rk ’s tigure shows th a t  th is species is w ithou t in term edia te  in ternodes, and th a t  th e  hydro­
theca; a re  n ear the  d is ta l ends of th e  in t' m odes w ith th e ir posterior m arg ins on a level w ith th e  
nodal jo in ts.

P L U M U L A R I A  I N E R M I S ,  n e w  species .

( P l a te  V, figs. 1, 2, 2a.)

Trophosome.—Colony unbranclied , a tta in in g  a  h e ig h t of about one-lialf inch ; stem no t fasci­
cled, strongly- sinuous, alm ost geniculate, d iv ided  into in teruodes each of which bears a hydrocla­
dium  on a projection from its  d ista l end ; hydrocladia ra th e r  d is ta n t and  slender, p ro jecting  a t 
alm ost a r ig h t ang le  from th e  stem , basal in ternode bearing  a hydro theca near its  d is ta l end, the  
rem aining in ternodes long, slender, each w ith  a hydro theca near its  d is ta l end ; an  occasional 
in term edia te  in teruode appears. H ydro theca ' d is tan t, small, subconical; nem atophores m inute, 
supracalycine p a ir usually  absen t ; a  single nem atophore below th e  base  of each hydro theca, and  
sometimes one above each hydro theca, and  one ju s t  above th e  axil o f each hydroclad ium ;

‘ O r ig in a l  d e s c r ip t io n .
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h y d ran th s  very large, no t capable of re trac tin g  into the  hydrotlieca '; ten tacles 10 to  18; proboscis 
g rea tly  expanded in  th e  shape of a  broadly  flaring tru m p et.

Gonosome.—N ot known.
D istribu tion .—-B arracuda liocks. C ollected by A lexander A gassiz d u ring  the cruise of the  

W ild Duck  in  th e  W est Ind ies in 1898.
A very  d is tin c t and delicate  species, characterized  by a proxim al hydro thecal iuternode, and  

the  ap p a re n t absence of th e  supracalycine nem atophores, a fea tu re  occurring also in Plum ularia  
pinnata  o f Lam arck.

Type.— In  th e  Museum of C om parative Zoology, C am bridge, M assachusetts.

P L U M U L A R I A  C A U L I T H E C A  F e w k e s .

( P l a te  V, ii^s. 3-5.)

P lu m u la r ia  cauli theca  F k w k e s ,  Bul l .  Mus. Comp. Zool.,  1881, V I I I ,  No. 7, p. 130.

Trophosome.1—Colony unbranched , a tta in in g  a h e igh t of abou t 2 inches; stem  fascicled, the  
an te rio r tube  bearing th e  hydroclad ia  not d iv ided  into d is tin c t in ternodes, b u t g iv ing  oil' long and  
s trong  processes which b ear the  hydroclad ia; hydroclad ia  not closely approxim ated , d iv ided in to  
reg u la r long in ternodes, each of which is h y d ro theca te  and  has its  cav ity  p a rtly  d iv ided  by 
num erous s tro n g  sep ta l ridges which are  irreg u la r in d istribu tion , being in general more p ro ­
nounced in th e  proxim al th an  in the  d ista l in teruodes. llyd ro thecæ  d is tan t, deep, en tire ly  adii a te  
to  th e  hydrocladia, ap e rtu re  horizontal, m argin sligh tly  flaring, an terio r ou tline  s ligh tly  sinuous; 
nem atophores very m inute and  m any of them  ab sen t in th e  type; supracalycine pa ir a rising  from 
m inute processes on a level w ith the to p  of the  hydrotheca, a mesial nem atophore on a prom inence 
on th e  fron t of each end of each iu ternode; cauline nem atophores sca tte red  over th e  an terio r tube  
of th e  stem , an d  a spur-like one near the ax il of each hydrocladium . T here is an ap e rtu re  in  fron t 
o f th e  base of each process of th e  stem  which bears a hydrocladium .

Gonosome.—N ot known.
D istribution.— Blake  S ta tion  264, off G renada, 416 fathom s; Albatross  S tation  2667, la t. N. 

30° 53', long. W . 79° 43', 273 fathom s.
P. caulitheca s tan d s  alm ost on th e  line of dem arcation  betw een th e  attenuata  and  macrotheca 

groups, th e  hydrocladial in teruodes all being hydro thecate , and th e  hydro theca  being alm ost,
som etim es fully, one and  a h a lf  tim es as deep as wide. The spur-like nem atophore in th e  axil of
each hydroclad ia  is a common occurrence am ong the  E leu theroplea, especially those from th e  W est 
Ind ian  region.

Type.—In  th e  M useum  of C om parative Zoology, C am bridge, M assachusetts.

P L U M U L A R I A  A T T E N U A T A  A l lm a n .

(P in t e  V, lig. (i.)

P lu m u la r ia  a ttenuata  A i x m a n ,  Mem. M us. Comp. Zool., 1877, V, No. 2, p. 30, pi .  w i n .
P lu m u la r ia  attenuata  F e w k e s , Bull .  M us. Com]). Zool. ,  1881, V I I I ,  No. 7, p. 128.

Trophosome.—Colony a tta in in g  a h e igh t of abou t 2 inches, grow ing in tu fts  of plum ose 
b ranches w hich are som etim es fascicled below; b ranches d ivided in to  d is tin c t in ternodes below 
and  in d is tin c t in ternodes above, where th e  jo in ts  are som etim es not d iscernible. E ach  in teruode 
bears a hydrocladium  ou a projection from Its d is ta l end ; hydroclad ia  w ith a sho rt proxim al 
in ternode w ithout a hydrotheca, followed by a long in ternode w ith a hydro theca near its  enlarged 
proxim al end an d  hav ing  th e  d is ta l end long and  a tten u a te . T his a tte n u a te  portion may be 
broken up  in to  one or more in te rm ed ia te  in ternodes, b u t norm ally each in ternode bears a hyd ro ­
theca. H ydrothecm  ra th e r  small, cup-shaped; supracalycine nem atophores la rg e ; one mesial 
nem atophore on th e  proxim al end and  one on the d ista l end of each interuode. one on th e  proxi­
mal node, a p a ir  a t  the  axil of each hydrocladium , an d  two to each jo in t of th e  stem.

Gonosome.—N ot known.
D istribution .—Off B oca G rande, 195 fathom s; G renada, 576 fathom s (Blake).
Type.—In  th e  M useum of C om parative Zoology, C am bridge, M assachusetts.

' D e s c r ip t io n  o f  D o c to r  F e w k e a ’s t y p e  s p e c im en  in  t h e  M useum  o f  C o m p a r a t iv e  Zoology.



64 AMERICAN HYDROIDS.

P L U M U L A R I A  G O O D E I , 1 n e w  spe c ie s .

( P l a t e  V I I ,  figs. 1—1.)

Trophosome.—Colony m inute, consisting  of undivided plum ose stem s grow ing from a  creeping 
root sta lk , a tta in in g  a h e ig h t of about one-half inch. Stem  no t fascicled, s tra ig h t, d iv ided  in to  
reg u la r in teruodes, each of which bears two hydroclad ia  on projections from its  opposite sides, 
one projection  being  n ear th e  proxim al and  ano ther near th e  d is ta l end of th e  in ternode. H y d ro ­
cladia no t very  closely approx im ated , s to u t, s trong ly  recurved , each w ith a sh o rt proxim al in te r ­
node and  th ree  or four o ther in ternodes, a ll of which are  hyd ro thecate  and  w ithou t sep tal 
ridges. H y d ran th s  large, incapable of re tra c tin g  w ithin th e  hydrothecie, w ith broadly  expanded, 
d isk-shaped proboscis and  about tw enty-four ten tacles. H ydrothecie cup-shaped, with s ligh tly  
recurved  m arigns, borne near th e  d is ta l ends of the  iu ternodes; nematophores monothalamic, a 
supracalycine p a ir  barely  reach ing  the  level o f th e  top  of the  hydro theca  and  a m esial nem ato­
phore some d is tan ce  below each liydrotheca. There is a pa ir of naked  sarcostyles w ithout liydro- 
thecæ  iu the  axil of each hydrocladium .

Gonosome.—N ot known.
D istribution.—The ty p e  was d redged  off S an ta  B arbara , California, outside of the  keli), by 

Mrs. V irg in ia  B a rre tt  G ibbs.
This species is closely allied to P . pinnata , from which it  differs in hav ing  supracalycine 

nem atophores and  in  hav ing  con stan tly  tw o in stead  of several hydroclad ia  to  each in ternode of 
th e  stem . P. goodei is th e  only A m erican species th a t  I have encountered w ith m onothalam ic 
nem atophores, in w hich it  agrees with P . pinnata , V. sim ilis, and  P. echinulata—all B ritish  
species.

Type slides.—Gat. No. 15329, Mus. S ta te  U niv. Iow a; Gat. No. 18023, U.S.N.M.

P L U M U L A R I A  C O R R U G A T A ,  n e w  species .

( P l a t e  V I ,  figs. 1-3.)

Trophosome.—Golony a simple plum ose stem a tta in in g  a he ight of 1.1 inches; stem  no t fasci­
cled, d iv ided in to  reg u lar iu ternodes, each of which bears a hydrocladium  on a process from its  
d ista l en d ; hydroclad ia  a lte rn a te  and  ly ing  in th e  sam e p lane; proxim al in ternode short, w ith  a 
single in te rn a l ridge, nex t in teruode hydro theca te  and w ith th ree or four in te rn a l ridges, th e  n ex t 
in teruode in term edia te  w ith  tw o in te rn a l ridges. The rem ainder of the  hydrocladium  is m ade 
up of a lte rn a te  hyd ro theca te  and  in term edia te  in ternodes with ridges as described  above, those 
bearing  hydro theca1 being considerably  longer th a n  th e  in term edia te  ones, which a re  a t  least 
tw ice as long as broad. H ydrotlieca- d is tan t, abou t as deep as broad  and  placed n ear the m iddle 
of th e  iu ternode; supracalycine nem atophores p resen t; a mesial nem atophore below th e  base of 
each hydro theca, one <m each in term ediate  in teruode, one a t  the axil of each hydrocladium , and  
one on each stem  jo in t on the  side opposite th e  process which bears th e  hydrocladium .

Gonosome.—G onangia of two kinds, m uch as iu P. lagenifera, b u t I  have no t found both k inds 
ou th e  sam e stein. The k ind  resem bling those of P . setacea is very  g rea tly  elongated , being abou t 
fifteen tim es th e  leng th  of th e  hydrotheca-, while in our specim ens of P . setacea th e  gonang ia  are  
only abou t seven tim es th e  leng th  of the hydrothecie. I t  occurs to me th a t  th e  tr ia n g u la r  gonangia  
spoken of by M ark tanner-T urnere tscher m ay be th e  shriveled  gonangia o f th e  first type, w hich 
have  ex truded  th e ir  contents. A  specim en before me would suggest th is  idea.

D istribu tion .—Long. W . 10°, la t. S. 22° to 23° (R ichard  R a th b u n ); 10 miles eas t of Petros 
Island .

This species is closely allied  to  P . lagenifera, from which it  differs in th e  g rea te r  len g th  of 
hydroclad ial in ternodes, num ber of in te rn a l ridges, and  in having  th e  hydroclad ia  in  th e  sam e 
plane.

Type slides.—C at. Nos. 18609, 18010, U .S.N.M .; Gat. Nos. 11721, 11722, Mus. S ta te  U niv. 
Towa; also in  the  collection of th e  au tho r.

‘N a m e d  in  h o n o r  o f  t h e  l a t e  D o c to r  G. B ro w n  Goode, a  m a n  w hose  se rv ices  to  m a r in e  zoo logy  w e re  no  less  p r o ­
n o u n c e d  t h a n  t h e  g e n i a l  k in d l in e s s  w i t h  w h ic h  h e  a s s i s t e d  a l l  w o rk e r s  w i th  w h o m  h e  c am e  in  c o n ta c t .
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P L U M U L A R I A  P A L M E R I ,  n e w  sp e c ie s .

( P l a t e  ArI, tigs, i ,  5.)

Trophosome.—Colony unbranched , grow ing in dense filam entous tu fts  of very  slender stem s, 
a tta in in g  a he ight of abou t 4 inches; stem no t fascicled, d iv ided  into reg u la r in teruodes, each of 
which bears a hydrocladium  ori a process near its  d is ta l end, and  shows a s trong  sep ta l ridge near 
its proxim al end and  an obscure sep tal ridge near its d is ta l end; hydroclad ia  longer than  in P. 
lagenifera, d iv ided into a lte rn a tin g  h y dro theca te  and  in te rven ing  in ternodes, each of' w hich has 
a septal ridge near each end; hyd ro thecate  in ternodes more than tw ice as long as the  o thers, w ith 
a fain t sep tal ridge  near the  bottom  of th e  hydro theca, besides the  two s trong  ones a t th e  ends. 
H ydrotheca; cup shaped, abou t as deep as wide, considerably  w ider a t  th e  top than  a t  the  bottom , 
and with a s tra ig h t an te rio r profile; supracalycine nem atophores w ith th e ir insertion  on a level 
with the  tops of the  hydro tlieca1; a m esial nem atophore on a sw elling below the hydro theca and 
another on the fron t of th e  in te rm ed ia te  in ternode; two cauline nem atophores in the axil o f each 
hydrocladium , an d  one on the  opposite side and  proxim al end of each cauline in ternode.

Gonosome.— Not known.
Distribution .—San Diego, C alifornia. Collected by  Mr. E dw ard  Palm er, a fte r whom 1 have 

nam ed the  species.
P. palm eri resem bles P. lagenifera in its mode of grow th, b u t differs from it in th e  size of th e  

colony, and  more p a rticu la rly  in th e  shape of th e  liydro theca1. The sep ta l ridge a t the bottom  of 
the  hydro theca  is not so strong. The color of th e  stem is usually  horn color. The species differs 
from P. corrugata in mode of grow th , th e  la tte r  being a dendritic  rigid species w ith stiff, long 
b rand ies, more d is ta n t liydrotheca ', longer in te rm ed ia te  in ternodes, and more num erous sep ta l 
ridges.

Type slides.—C at. Nos. 18624,18625, U .S.N.M .; C at. No. 15327. M us. S ta te  U niv. Iow a; also in 
the collection of the  author.

P L U M U L A R I A  L A G E N I F E R A  A l lm a n .

( P la te  VI, ligs. 6-10.)

P lum ular ia  lagenifera  A ix m a x ,  Jonv .  L in n .  Soc. L o n d . ,  Zool. ,  1885, X IX ,  j>. 157, p i .  x x v i .
Plum ularia  cali fornica  M a k k t a n x e r - T u k x e r e t s c i i k u ,  A n n a le n  des k. k. n a tu r l i i s t .  I lo fm u seu m s,  1890, V, No. 2,

p. 255, pi. v i .

Trophosome.'—Colony sparsely  branch ing , grow ing in dense filam entous tu fts , and  a tta in in g  a 
he igh t of about 3 inches; stem  not fascicled, d iv ided  in to  reg u la r in ternodes, each of which bears 
a hydrocladium  on a s to u t process from its  d is ta l end, an d  a sep ta l ridge near each en d ; h y d ro ­
cladia short, w ith  th e ir  d ista l ends recurved  tow ard the  stem , d ivided into a lte rn a te  hyd ro thecate  
and in term ediate  iu ternodes, the former being  th e  longer and hav ing  a th ickened  tran sv erse  septal 
ridge near each end, an d  ano ther opposite th e  bottom  of the  hydro tlieca ; in te rm ed ia te  in teruodes 
not more than  h a lf  as long as th e  hydro thecate , and  with a tran sv erse  sep tal ridge  a t  each end. 
Hydrothecie stou t, som ew hat ventricose, w ider th an  deep, borne on a p rom inent swelling on the  
m iddle of th e  an terio r face of the  in te ruode ; supracalycine nem atophores o rig inating  above the 
hydrotlieca'; a mesial nem atophore borne on a p ro tuberance  below th e  hyd ro theca  and  an o th er on 
the in term ediate in te rnode; one or tw o cauline nem atophores in the  axil of each hydrocladium  
and one on th e  opposite side and  proxim al end of each cauline interuode.

Gonosome.—Gonangia, oviform, w ith long slender necks and  round, term inal openings. They 
are flattened so as to appear qu ite  slender, like those  of P. setacea when view ed from the side.

D istribution .—P u g e t Sound, D r. S te indachneri coast of California, C la rk ; V ancouver Island , 
A llm an.

Specimens of th is  species from th e  B ritish  M useum agree perfectly  w ith M arktauner- 
T u rnere tscher’s descrip tion  and  figures o f P. californica, which I reg ard  as a synonym  for P. 
lagenifera A llm an.

Specimens from Y ale U niversity  M useum, labeled “ C oast of C alifornia,” m arked  P. setacea, 
belong undoubted ly  to / ’. lagenifera. The resem blance to P. setacea being m erely superficial as a 
direct com parison with specim ens of th e  la tte r  species in th e  South  K ensing ton  Museum shows.

‘D es c r ib e d  f rom  spe c im ens  f rom  t h e  M u s eu m  o f  Yale  U n iv e r s i ty ,  k i n d l y  s e n t  me b y  P ro fe s so r  A. E .  V err i l i .
12833------5
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P L U M U L A R I A  V I R G I N I Æ ,  n e w  sp e c ie s .

( P l a t e  V I I ,  figs. 5-10.)

Trophosome.—Colony grow ing  in tu fts  o f sim ple plum ose stem s a tta in in g  a he igh t o f abou t 
one h a lf  inch ; stem  no t fascicled, d iv ided  into reg u la r in ternodes each of which bears a hydro- 
cladium  on a s to u t process from near its  d is ta l end and shows a th ickened  in ternal ridge  near each 
end; hydroclad ia  a lte rna te , not very  closely approxim ate. Proxim al in teruode short, w ith  a  single 
in ternal r idge ; all of the rem ain ing  in ternodes are  hydro thecate , each w ith a very  s tro n g  in ternal 
th icken ing  on its  an terio r side ju s t  below th e  m esial nem atophore and ano ther below th e  supra 
calycine pair. H ydro theca ' borne ju s t  above the m iddle of the  iu ternodes on very  s trong  shou l­
ders or p ro tuberances, very shallow, basin  shaped, with broadly Haring sides ; h y d ra n th s  very large, 
robust, w ith  abou t 24 ten tac les and  a broad ly  expanded  hypostom e, rem inding one o f P. halecioides. 
N em atophores long, conical, with a very  shallow  d is ta l cham ber, and con tain ing  sarcosty les w ith  
rem arkab ly  sym m etrical b a tte rie s  of small nem atooysts and  the  usual sarcodal process, su p ra ­
calycine nem atophores borne ou p rom inent sw ellings of the  iu ternode and d irec ted  upw ard  and  
outw ard, a mesial nem atophore near th e  proxim al end of each in teruode and  a cauline nem ato  
phore in the  axil of each hydrocladium .

Gonosome.—G onangia borne in a row on the  fron t of th e  stem , long, w ith the  d is ta l end p ro ­
duced in to  a neck, as in P. setacea. The younger gonangia are long conical bodies with tru n ca ted  
d istal ends.

Distribution .— D redged off S a n ta  b a rb a ra , C alifornia, ou tside of th e  kelp, by  M rs. V irg in ia  
B a rre tt G ibbs, in whose honor i t  is nam ed. This very d is tin c t species has the  shallow est hyd ro ­
theca', to g e th e r w ith th e  la rg es t h y d ran th s , of any A m erican form th a t  1 have seen.

Type slides.—Gat. No. 15324, Mus. S ta te  Univ. Iow a; C at. No. 18028, II.S.N.M.

P L U M U L A R I A  M A C R O T H E C A  A l lm a n .

( P la te  V I I I ,  fig. 1.)

P lu m u la r ia  macrotheca A l l m a x ,  Mem. Mus. C om p. Zool. ,  V , No. 2, p. 30, p i .  x v m .

Trophosome. —H ydrocaulus a tta in in g  a h e ig h t of abou t 2 inches, simple, fascicled, sp ring ing  
from an  en tangled  m ass of fine tu b u la r filam ents; p inna ' very slender, a lte rn a te , composed each 
of a succession of long in ternodes a lte rn a tin g  w ith sh o rt ones, each of th e  long in ternodes bearing  
a hydro theca. H ydrothecie deep, tu b u la r, w ith  very  s ligh tly  everted  m argins. Supracalycine 
nem atophores sp ring ing  each from a sho rt process which projects from the  long in ternode, ju s t  
below the  m arg in  of the  hydro theca, one m esial nem atophore carried  by the  sam e in te rn o d e  a t 
th e  proxim al side of the  hydro theca, and ano ther on each of the  sho rt iu ternodes.

Gonosome.—N ot known.
Distribution.—Oti' Cojima, C uba, from a  depth  of 450 fa thom s.1
This is a very d is tin c t species characterized  by its  unusually  dee]» h y d ro th eca1 in connection 

w ith hydro thecate  and  in te rm ed ia te  in teruodes. I t  has no t been found by any  expedition subse­
q u en t to P ourta lcs’s explorations of th e  G ulf ¡Stream. The species has not been seen by th e  p resen t 
w riter.

Type.—In M useum of C om parative Zoology, C am bridge, M assachusetts.

P L U M U L A R I A  P R O F U N D A ,  n e w  spec ies .

(P l a to  V I I I ,  f igs.  2 ,3 .)

Trophosome.—Colony a tta in in g  a h e ig h t of 6 inches, p inna te ly  branch ing , form ing a flabellate 
s tru c tu re ; stem  consisting  of a cen tra l tu b e  from which th e  hyd roclad ia  arise, su rrounded  by  a 
num ber of supplem entary  supporting  tubes, fascicled except a t  d is ta l portions of th e  branches, 
th e  nonfascicled p a r t being divided irreg u la rly  in to  in teruodes th e  sho rte r of which b ear one and  
th e  longer tw o hydroclad ia  upon s trong  processes from th e  stem  ; where one hydrocladium  only

1 O r ig in a l  d e s c r ip t io n .



TUE PLUMULARIDÆ.

Springs from an iu ternode it is borne on a process from th e  proxim al p a r t of th a t  iu ternode, and  
where th ere  are two hydroclad ia  to a single in teruode they  sp ring  from the  proxim al and  d is ta l 
ends of th a t  in te ruode ; th e re  is a hydro theca  borne on each process a t  its  jun c tio n  w ith th e  stem ; 
hydrocladia a lte rna te , borne ou the main stem  and  its  b ranches and  d iv ided  irregu larly  in to  in te r ­
nodes which bear one or two hydrotlieca ' each ; w here th ere  is a single hydro theca to an  in ternode it  
is borne near th e  m iddle of th a t  in teruode, b u t w here there  are  tw o hydrothecie to  an  iu ternode they  
are  borne on th e  ends of th a t  interuode. liy d ro th e c a 1 deep, cylindrical, alm ost tw ice as deep as 
wide, m argin c ircu lar and  even, very  s ligh tly  everted ; the  hydrotheca: borne on th e  hydrocladial 
processes a t  th e ir  junction  w ith th e  stem  are  sho rte r th a n  th e  o th ers ; la te ra l nem atophores borne 
on very s lig h t processes of the  iu ternode, ju s t  below th e  top of the liydrotheca1; a m esial nem ato­
phore betw een ad jacen t liydro theca1, often two on th e  proxim al in ternode of the  hydrocladium  
and an apparen tly  irreg u la r num ber on th e  main stem  and  its  b ranches.

Gonosome.—G onangia ovate, with a c ircu lar ap e rtu re  and  contain ing  a num ber of developing 
ova. They are borne on th e  hydroclad ia  a t  the  bases of the  hydrotheca: and are  each provided 
w ith a pa ir of nem atophores.

.D istribution.— Albatross S ta tion  2115. lat. X. 30° 41', long. W . 79° 2(1', 440 fathom s; Albatross 
S tation 2667, lat. X. 30° 53', long. W. 79° 42' 30", 273 fathom s.

This in te restin g  form is so different from th e  o ther species of Plum ularia  th a t it  m ay eventually  
be found w orthy of a new genus. The s tru c tu re  of the  stem  appears to be very sim ilar to  th a t  
found in the fam ily Perisip lion ida1 of A llm an; th e  hydro theca1 on the  stem  a t the  axils of the  
hydrocladia show its  affinity with the  catharina  group of P lum ularia , while the  shape of the 
hydrothecie rem inds one forcibly of P. cylindrica  K irchenpauer.

Type slides.—Gat. Xos. 18611, 18612, U .S.N.M .; Gat. Nos. 11719,11720, Mus. S ta te  Univ. Iow a; 
also in collection of the  au thor.

P L U M U L A R I A  D E N D R I T I C A ,  n e w  spe c ie s .

(P l a t e  V I I I ,  tigs. .1-6.)

Trophosome.—Colony a tta in in g  a h e igh t of 18 inches, profusely b ranch ing  in an  arborescen t 
m anner, there  being branches of a t  least six different ranks. The main stem  branches in an 
irregular m anner and  these b ranches divide several tim es irreg u la rly  un til th e  hydrocladia-bearing 
branches are reached, w hen the  b ranches assum e a p in n a te  form ; stem  fascicled, the  cen tra l tube 
being divided into irregu la r b u t usually  very long in ternodes, each of which norm ally bears several 
hydrocladia on processes from the  sides of the  tu b e ; these processes also bear a sm all projection 
sueli as Dr. Few kes calls a nem atophore in / ’. caulitheca; the nodal jo in ts  become less frequent 
tow ard the  d ista l ends of th e  b ranches; th e re  a re  no liydro theca1 on the stem  or an y  of the 
branches except the  hydroclad ia; hydroclad ia  a lte rn a te , divided in to  ra th e r  long reg u lar hydro­
thecate internodes, w ith an occasional very  short in term edia te  in ternode, the  nodes being frequently  
associated w ith one or two in te rn a l th ickened  ridges which sim ulate nodal jo in ts  and  give the  
appearance of several very  short in ternodes, liy d ro th eca1 closely approxim ated, very  sm all, deep, 
about twice as deep as wide, m argin  sinuous in fron t and  obliquely cu t aw ay a t th e  postero  la te ra l 
corners, ap ertu re  s ligh tly  less th a n  the  g rea te s t d iam eter of the  hyd ro theca; supracalycine 
nem atophores borne on very  sm all projections ju s t  above and  inside of th e  top of th e  hydrothecie, 
and usually p en d an t w ithin the  cav ity  of th e  lu tte r ;  a single m esial nem atophore is borne on a 
stout process below th e  base of each hydro theca, a cau line nem atophore is found a t  th e  axil of 
each hydrocladium , and  several on each in ternode of the  stem .

Gonosome.—N ot know n.
Distribution.—N ear L ittle  Gat Island , B aham as, shallow  w ater, S ta te  U niversity  of Iow a 

Expedition.
Type slides.—C at. Nos. 11717,11718, Mus. S ta te  U niv. Iow a; C at. Nos. 18613, 18614, U .S.N.M . ; 

also in the  collection of th e  au thor.
This is p robably  the bu lk iest species of P lum ulariae  hydroid y e t discovered in A m erican 

waters. The stem  in one of our specim ens is over h a lf  an  inch in  d iam eter an d  g rea tly  resem bles 
a gorgonian stem .
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P L U M U L A R I A  P A U C I N O D A ,  n e w  spe c ie s .

( P l a t e  V I I I ,  tigs. 7—!*. )

Trophosome.—Colony (incom plete) a tta in ing -a  h e ig h t of I.] inches, unb ran ch ed ; stem fascicled, 
irregu larly  divided into in ternodes; hydroclad ia  borne on a tube  run n in g  along the  face of the  
stem  and  b ranches, supported  on s to u t projections from th e  stem , d iv ided  into long, irreg u la r 
iu ternodes, each bearing  several (about four) hydrothecie. IIydrothec;e ra th e r  d is ta n t, deep, 
an te rio r m argin sligh tly  deflected, ap e rtu re  c ircu lar and  en tire ; supracalycine nem atophores borne 
on projections from the  hydrocladium  near the  level of the top of the hydrotheca'.- a  m esial nem a­
tophore on a projection ju s t  a t  th e  base of each hydro theca , and two o thers betw een th is  and th e  
n ex t hyd ro theca  below ; cauline nem atophores d is trib u ted  along th e  an terio r cauline tube  from 
which th e  hydrocladia spring.

Gonosome.—U nknow n.
D istribution.— Albatross S ta tion  2330, la t. X. 23° 10' 48", long. W . 82° 19' 15", lu i  fathom s.
This species differs from all th e  o ther rep resen ta tiv es  of th e  genus in hav ing  several hydro- 

thecæ borne on a single in ternode, a fea tu re  fouud in th e  genus Diplopteron. In  th e  absence of 
th e  gonosome, th e  p lace here given th e  species is of course provisional.

Type.—Alcoholic specim en in U nited  S ta te s  N ational M useum.

A N T E N N U L A R I A  L a m a r c k  ( m od i f i e d ).1

Nemertesia  L a m o u r o u x  ( m o d i t ie d ) ,  H i s t ,  d e s  P o l .  c o r a l .  H o x ., 18 1 6 , p . 161.
A ntennu lar ia  L a m a r c k ,  I l i s t .  N a t .  d e s  A n im , s a n s  V e r t . ,  18 3 6 , I I ,  p . 155.

Trophosome.—Ccenosarc of stem caualicu lated ; hydroclad ia  usually  a rran g ed  in verticils, bu t 
sometimes sca tte red  irreg u larly  over th e  stem . N em atophores large, trum pet-shaped.

Gonosome.—G onangia borne on processes from th e  stem , usually  oblong-ovate, or sac-shaped, 
and  w ithou t p ro tec tive  appendages.

In  his R eport of the H ydro ida  of th e  G ulf S tream  (1877), A llm an separated  from th e  genus 
A ntennularia  a  species characterized  by  hav ing  the hydroclad ia  scattered  over th e  stem  in stead  of 
being a rran g ed  in verticils. F o r th is  species he constitu ted  th e  genus Antennopsis. In  h is R eport 
on th e  P lum ularida ' secured by  th e  Challenger, P rofessor Allman abandons th e  genus Antennopsis 
as un tenable . In  the  form er work, however, he po in ts ou t a  much b e tte r  generic character, b u t 
ev idently  d id  no t a t  th a t tim e feei justified  in adop ting  it. H e says:

I n  a l l  t h e  species  o f  Antennularia  w h ic h  I h a v e  e x a m in e d  th e  enmonare is c a u a l i c u h i te d ,  t h e  h y d ro s o m a l  c a v ­
i ty  b e in g  th e r e  r e p re s e n te d  b y  a n e t w o r k  o f  i n t e r c o m m u n i c a t in g  cana ls .  In  Anfennopsis hippuris  t h e  h y d r o s o m a l  
c a v i ty  is o f  t h e  o r d i n a r y  s im p le  ty p e ,  b u t  w e  do n o t  y e t  k n o w  e n o u g h  o f  t h e  species  w h ic h  m a y  com pose  t h e  g e n u s  
Antennopni» to  e n a b le  us to  r e g a r d  t h i s  as  a  t r u e  g e n e r ic  c h a r a c t e r . -

A  num ber o f  species b rough t to lig h t since the  above was w ritten  ind icate  th a t  the  canalicu- 
la ted  cœ nosarc is a good generic ch aracter. I ts  adoption will exclude, however, A ntennularia  
fascicularis, described by  A llm an am ong th e  Challenger P lum ularida '.

D istribution  o f  Am erican species o f  Antennularia.

Species.

(roo^raph iea l
A tla n tic . R a tb y m c lr io a l.

A .
A . (
A . s im p le x . 
A . r u g o sa ...  
A . gen icu la t 
A . p in n a ta .

5 : -5 ■5
=5-•sm

o
001 ' H ¡ i

o s , ¿
g 1 Ü

1 + 1 ' t --f + 1 ' I '

+

+

1 See d isc u ss io n  o f  g e n u s  Plum ularia ,  e s p e c ia l ly  th e  confusion  r e g a r d in g  th e  g e n e r ic  na m e s  i n t ro d u c e d  b y  L a m a r c k  
a n d  L a m o u ro u x .

2 M em oirs  o f  t h e  M u s eu m  o f  C o m p a r a t iv e  Zoology,  V, No. 2, p .  34.
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K E Y  TO A M E R IC A N '  S J 'E C T E S  OK A N T E N N U L A R I A .

I n t e r m e d i a t e  i n t e r u o d e s  p r e s e n t ,  i n t e r u o d e s  w i t l i o u t  i n t e r n a l  t h i c k e n ­
ing*, p r o x im a te  l iy d ro th ec m  d iv id e d  f ro m  s tem  b y  t w o  nodes
.............................................................................................................................antennina .

H y d r o c l a d i a  s t r i c t l y  v e r t i c i l l a t a ....................! P ro x im a te  l iyd ro theca-  n o t  d iv id e d  f ro m  s te m  b y  n o d e s  americana.
Less t h a n  s ix  h y d r o c l a d i a  t o  ea c h  v e r t i c i l .  I n t e r m e d i a t e  iu te r n o d e s

n o r m a l ly  a b s e n t ...............................................................................................simplex.
H y d ro c l a d i a l  iu te r n o d e s  w i t h  d i s t i n c t  i n t e r n a l  t h i c k e n i n g s  rugosa.

( H y d r o c l a d i a  b o r n e  on  v e r y  l o n g  s t o u t  p rocesses  from s tem .  C olor  o f

H y d r o c la d ia  n o t  s t r i c t l y  v e r t i c i l l a t a   „ ' ' t ' " ? ’ v ™ , ' ™ ...................................... V ........... / T V - - - - - f f Ç « -i H y d r o c l a d i a  b o rne  on p rocesses  o r  m o d e r a t e  s ize. C o lo r  0 1  co lony,  yel-
( l o w ........................................................................................................................ p in n a ta .

The ¡H'rangemeiit o f in teruodes in th e  A m erican specim ens is u tte r ly  unreliable, as th e  c h a r­
acteristic  featu res of bo th  A. antennina  and  A . ramosa is  often, indeed usually , fouud on th e  same 
hydrocladium , th e  proxim al portion  being  made up of a lte rn a te  h y d ro theca te  an d  in term ed ia te  
iuternodes.

A N T E N N U L A R I A  A N T E N N I N A  ( L i n n æ u s ) .

( P l a te  IX ,  tigs. 1, 2.)

Sertularia antennina  L i n n . e u s ,  S yn tom a  N atu ra - ,  1788, p. KHO.
Sertularia antennina  P a l e a s ,  E le n c h u s  Z o o p h y to n im ,  176t»,  p .  1 l i i .

Nemertesia antennina  L a m o u r o u x ,  H i s t ,  d e s  P o l y p ,  c o r a l .  I l e x . ,  18 1G,  p .  1(13.

Antennularia  indirisu  L a m a r c k ,  A n im . s a n s  V e r t . ,  1830 , 2 d  e d . ,  I I ,  p. ¡5 6 .
A ntennular ia  antennina  J o h n s t o n ,  B ri t .  Zoopli ..  1817, 2d e d . ,  p .  80.
Antennu lar ia  antennina  H i n c k s ,  B ri t .  I l y d ro id  Zoopli .,  1808, p.  280.
Nemertesia antennina  K i k i t i e x u a u e r ,  U eb er  d ie  H y d r o id e n fa m .  P lu m u la r id a ' ,  1876, P t .  2, p .  51.
Antennularia  antennina  M a u k t a n n e r - T u u n h r e t s c h e k ,  Die H y d r o id e a  d e s k .  k .  n a t u r h i s . ,  Hofrnus . ,  1890, p .  260.

Trophosome.—Colony grow ing in dense c lusters  of u p rig h t stem s, a tta in in g  a  he igh t of 8 to  10 
inches, unbranched  or very  sparsely  b ran ch ed ; stem w ith the cienosarc canalicu lated , divided 
into obscure internodes, each of which bears a vertic il o f hydroclad ia  on processes from its  d ista l 
end, there  being usually  more th a n  six hydroclad ia  to each v ertic il; hydroclad ia  d iv ided  into 
a lte rn a tin g  hyd ro thecate  and  in term ed ia te  in ternodes, the  form er being the  longer. H ydrothecie 
small, cup-sliaped, w ith s ligh tly  everted  m arg ins; supracalycine nem atophores p resen t; a mesial 
nem atophore a t  th e  base of each hydro theca, one and  som etim es tw o to  each in term edia te  
interuode, and  tw o in th e  axil of each hydrocladium .

Gonosome.—G onangia ovate, w ith  a sub term inal apertu re , borne singly in the  axils of the 
hydrocladia.

Distribution .— Shores of E urope and  G rea t B rita in  (H incks) ; N ew port, Rhode Is lan d  (T errill) ; 
Albatross S ta tion  20IÍG, la t. N. 42° 2D', long. W . (¡5° 50'; dep th , 05 fathom s; Albatross S ta tion  
2302, lat. N. 35° 14', long. W . 75° 03'; dep th , 71 fathom s.

A N T E N N U L A R I A  A M E R I C A N A ,  n e w  sp e c ie s .

( P l a t e  IX, figs. 3, 4.)

Trophosome.—Colony unbranched  or sparsely  branched , a tta in in g  a h e ig h t of 9 inches. 
Cœnosarc ex tensively  cana licu lated ; hydroclad ia  a rran g ed  in  d is tin c t vertic ils o f usually  more 
than  six, each borne on a very long process from the stem , which is not separated fro m  the proxim al 
hydrotheca by more than one node; proxim al portion of each hydrocladium  m ade up of hydro- 
thecate iuternodes only, d is ta l portion u sua lly  show ing in term edia te  in ternodes; all hydrocladial 
interuodes more slender th an  in A . antennina. H ydrothecie small, cup-shaped, with m arg ins some­
tim es sligh tly  everted , borne below the  m iddle of th e  iu te rnodes; a pa ir o f large supracalycine 
nem atophores borne on sm all processes below the  postero  la te ra l m argin  of each hydro theca; a 
mesial nem atophore below each hydro theca, and  one or two on each in term ed ia te  iu ternode or 
above each hydro theca  w here the in term ed ia te  iu ternodes are ab sen t; tw o or th ree  cauline nem a­
tophores in th e  ax il of each hydrocladium , an d  th e  o thers sca tte red  som ew hat irreg u la rly  over 
the stem.
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Gonosome.—G onangia ovate, borne singly  in the  axils of the  hydrocladia.
D istribution.— Albatross S ta tion  2014, la t. N. 30° 41', long. W . 74° 39 '; dep th , 373 fathom s; 

Albatross S ta tion  2205, la t. IST. 37° 08', long. W. 74° 30', 58 fa thom s; Albatross S ta tion  2208, 
la t. 1ST. 35° 11', long. W . 75° 00', 08 fathom s; Albatross S ta tion  2592, la t. N. 35° 03', long. W , 
750 12', 120 fathom s.

This species is ev idently  very closely allied to  A. antennina, b u t th e  charac ter ita lic ised  above 
appears constan t, and  th is, to g e th er w ith the  fact of its  be ing  from deeper w ater, seem s to  w arran t 
i ts  separation . The arrangem ent, of the hydrocladial in ternodes is also different, b u t th is  is an 
exceedingly variable character, as a lready  in tim ated .

Type slides.—Oat. Nos. 18553, 18554, U .S.N.M .; C at. Nos. 11690, 11097, Mus. S ta te  Univ. Iow a; 
also in the collection of th e  au thor.

A N T E N N U L A R I A  S I M P L E X  A l lm a n .

( P l a te  IX , fig. 5.)

Antennu lar ia  s im p le r  A l l m a x ,  Mein. Mus. Com]). Zool. , 1877, V, No. 2, p .  34, pi.  x x i .

Trophosome.—Colony a tta in in g  a h e ig h t of about 5 inches, simple, or very sparsely  b ranched ; 
stem, with canalicu lated  cionosarc, b earin g  verticils of hydroclad ia  011 s trong  processes; h y d ro ­
cladia a rran g ed  in vertic ils of th ree  to live each, and div ided  into in ternodes, each of w hich bears 
a hydro theca  near its  proxim al end, an occasional in term edia te  in ternode being found on th e  d is ta l 
portions of th e  hydrocladia. H ydro theca1 ra th e r  small, cup-shaped, w ith sligh tly  everted  m argins, 
placed 011 th e  lower ends of th e  in ternodes; supracalycine nem atophores large, as long as th e  
hydrotliecm , borne 011 processes from the in ternode; mesial nem atophores large, tw o to  each 
in ternode, one being  above and the o ther below the  h y d ro theca ; cauline nem atophores sca tte red  
over th e  stem .

Gonosome.—G onangia ra th e r small, ovate, w ith an  oblique apertu re , borne iu th e  axils of the  
hydrocladia.

D istribution.—O f f  A lligator Iteef; dep th , 86 fathom s (P ourta lès); Albatross S ta tion  2265, 
lat. N. 37° 08', long. W . 74° 36', 70 fathom s; Albatross S tation  2014, la t. N. 36° 41', long. W . 74° 
39', 373 fathom s; Albatross S ta tion  2269, la t. N. 35° 13', long. W . 75° 05', 48 fathom s; Albatross 
S ta tion  2342, la t N. 23° 11', long. W. <82° 20', 201 fathom s; A lbatross S tation  2592, lat. N. 35° 
02', long. W . 75° 12', 120 fathom s; S ta te  U niversity  of Iowa expedition, P ourta lès P la teau , 70 
to  80 fathom s.

This species is closely allied to  A . ramosa, b u t differs in being generally  sim ple, no t b ranched , 
and  in hav ing  a m uch less num ber of hydrocladia to  each verticil. Some specim ens ap p ear a t  
first s ig h t to have the  hydroclad ia  p inna te  and  opposite, b u t as a ru le th ere  are th ree  to  five 
hydroclad ia  a rran g ed  in vertic ils as described above.

Type.—In th e  M useum of C om parative Zoology, C am bridge, M assachusetts.

A N T E N N U L A R I A  R U G O S A ,  n e w  species .

( P l a te  X, figs. 1 ,2 . )

Trophosome.—Colony a tta in in g  a h e igh t of 6 inches, unbranched ; stem  w ith canalicu lated  
ccenosarc and  bearing  hydroclad ia  in closely set verticils of six or e ig h t; hydroclad ia  borne 
011 s to u t processes of the  stem , swollen a t  th e  proxim al end and hav ing  th e ir  lower sides reenforced 
by a rem arkab le  th icken ing  o f the  perisa rc ; in ternodes very  long and irregu la r, som etim es bearing  
m ore th a n  one hydro theca, divided by sharp ly  m arked in teruodes, w ith  th e ir  cav ities p a rtia lly  
divided by num erous and  irreg u la rly  disposed chitinous sep tal ridges or th icken ings, which often 
resem ble nodal jo in ts , th u s im parting  an  appearance of m any in ternodes, w here in rea lity  th e re  is 
only one. H ydro theca1 ra th e r  sm all, short, cylindrical, w ith  the  postero  la te ra l m arg ins often cu t 
aw ay, and  supported  below by a noticeable th icken ing  of th e  in ternode; supracalycine nem ato­
phores p resen t; tw o or th ree  m esial nem atophores betw een adjacent hydro tlieca;; cauline nem ato­
phores sca tte red  ra th e r  sparsely  over th e  stem.

Gonosome.—N ot know n.
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D istribution.— Albatross  S ta tion  2200, off M arth as  V ineyard , 40 fathoms.
This very d istin c t species recalls th e  Itu/enifera g roup  of th e  genus Plum ularia  in the  num erous 

thickened in ternal ridges iu the hydrocladia, h u t is alm ost unique in th e  possession of a peculiar 
support of the  hydroclad ia  effected by  a no tab le  th icken ing  of the  perisarc  on the  under or 
ex ternal surface of each hydrocladium . The processes of th e  stem  which support the  hydroclad ia  
are  unusually  short, and each bears a swollen p ro tuberance  upon its  upper surface.

Type slides.—Oat. No. 18559, U .S.X.M .; Oat. No. 11(192, M us. S ta te  U niv. Iow a; also in the 
collection of the  author.

A N T E N N U L A R I A  G E N I C U L A T A ,  n e w  spe c ie s .

(P la to  X, ligs. 3, 4.)

Trophosome.—Colony7 a tta in in g  a h e ig h t of 5 inches, u n b ran ch ed ; stem  w ith canalicu lated  
cœnosarc, d iv ided in to  iu ternodes, and  bearing  sca tte red  hydroclad ia  on processes which have a 
d is tin c t tooth-like projection on the upper su rface; d ista l portion of stem  gen icu la ted ; hydrocladia 
borne on long, s to u t processes sca tte red  over the  surface of the  stem , bu t often show ing a tendency  
to a v ertic illa ta  a rran g em en t; first in ternode very  short, w ithout hyd ro theca; second long, 
hydro thecate , th e  rem ainder of th e  hydrocladium  being composed of a lte rn a tin g  h y dro theca te  and  
in term ediate  in ternodes, the la tte r  being the shorter. H ydrotheca ' subconica], abou t as deep as 
wide, and  borne ju s t  below the  m iddle of the  iu ternode; nem atophores ra th e r  large, supracalycine 
pair p resen t; a m esial nem atophore a t  base of each hydrotheca, one or two on each in term ediate  
internode, and  a few cauline nem atophores sca tte red  ra th e r  sparsely  on th e  stein, th ere  being one 
or two in th e  axil of each hydrocladium .

Gonosome.—G onangia  borne in pairs in th e  axils of the  hydroclad ia, large, ovate, w ith th e  
d ista l end tu rn e d  to one side and  th e  ap e rtu re  d irected  la te ia lly .

D istribution.— Albatross S tation 2415, lat. N. 30° 44', long. W . 79° 20', 440 fathom s; Albatross 
S ta tion  2007, la t. N. 30° 53', long. W . 79° 43', 273 fathom s; Albatross S ta tion  2008, la t. N. 30° 59', 
long. \V. 79° 39', 294 fathom s; Albatross S ta tion  2009, la t. N. 31° 09', long. W . 79° 34', 352 fathom s.

This species illu s tra te s  th e  com plete in te rg rad a tio n , so far as d istribu tion  o f hydroclad ia  is 
concerned, betw een the  genera  Antennularia  and  Antennopsis. Indeed , i f  oidy th e  d ista l portion 
of a colony were exam ined one would be inclined to  call i t  a Plum ularia , for the  hydroclad ia  are 
often p inua te ly  a rranged  tow ard  the end of th e  stem.

Type slides.—Oat. Nos. 18501, 1.8502, U .S.N.M .; Oat. Nos. 11689 11090, Mus. S ta te  U niv. Iow a; 
also in  the  collection of th e  author.

A N T E N N U L A R I A  P I N N A T A ,  n e w  spec ies .

( P l a to  X, tigs.  5, 6.)

Trophosome.—Ily d ro cau lu s  unb rauehed  or sparsely  branched, a tta in in g  a h e ig h t o f abou t 3 
inches; stem  w ith few cienosarcal canalicu li; in some specim ens these seem to be largely7 ob lite r­
ated , as if  th e  eum osarc had  been broken dow n by  m aceration, in  o thers th ey  are  as prom inent as 
usual in th is  g roup ; hydroclad ia  borne on m oderately long processes from th e  stem , p innate , a lte r­
nate , or sca tte red  (according to age of specim en or th e  p a r t  of th e  colony exam ined), composed of 
regu larly  a lte rn a tin g  h y d ro th eca te  and  in term edia te  in ternodes, div ided by w ell-m arked nodes, 
often accom panied by in te rn a l th icken ings a t  the  ends of th e  in ternodes; two nodes betw een 
proxim al hydro theca and th e  stem . H ydrothecie d is tan t, cup-shaped, abo u t as deep as wide, 
situa ted  near the  m iddle of th e  in teruodes; nem atophores large, a  supracalycine pair, a m esial 
one below each hydrotheca, and ano ther on each in te rm ed ia te  in te ruode ; a  p a ir  of cauline nem a­
tophorus in the axil of each hydrocladium , and  o thers sca tte red  over th e  stem .

Gonosome.—N ot known.
D istribution .— U. S. Uish Commission S ta tion  872, la t. N. 40° 06', long. W . 70° 24'; dep th , 86 

fathom s; S ta tio n  949, lat. N. 40° 03', long. W . 70° 31 '; dep th , 100 fathom s.
This species is d a rk e r colored than  m ost of th e  genus, being  d a rk  brow n, lig h ten ing  to  horn 

color in the d is ta l p a rts . The hydroclad ia  are  m ore rig id  th a n  usual, and  a re  often a rranged



7 2 AMERICAN HYDROIDS.

pinnate ly  along a considerable portion of the  stem , b u t they  are alw ays irreg u la rly  d is tr ib u ted  
in th e  d is ta l p a r t  of th e  colony. A  vertic illa te  a rrangem en t is n o t a p p a re n t in  any  of th e  
specim ens a t hand , which m igh t easily be m istaken  for a species of P lum ularia , so pronounced is 
the  p inna te  a rran g em en t of th e  hydroclad ia.

Type slides.—C at. Nos. 18633,18631, U .S.N .M .; Oat. Nos. 15320,15521, Mus. S ta te  Univ. Iow a; 
also iu th e  collection of th e  author.

M O N O T H E C A ,  n e w  genus .

M onopyxis  K ik c h e n p a U E U ,  l i e b e r  d ie  H y d ro i i le n la m i l io  P lum uh ir id i i ' ,  1876, P t .  2, pp.  17,21.

Trophosome. — Stem  simple or sparsely  branch ing , divided into iu ternodes; hydroclad ia  b e a r­
ing  each a single hydro theca and  consisting  of two in ternodes, of which th e  d ista l one bears th e  
hydro theca  and  supports two supracalycine nem atophores on an en largem ent or a bifurcation  of 
its  d ista l end.

Gonosome.—G onangia borne on th e  stem , usually  on th e  proxim al portion, ovate  or sac shaped, 
and w ithout pro tec tive  appendages.

K irchenpauer, in h is w ork on th e  P lu m u la rid a1 referred  to  above, div ided th e  old genus 
Plumularia, in to  th ree  subgenera, w hich he called “ P icola ,” “ Anisocola,” and  “ Monopyxis.” 
The first and  second of these were based  upon ch arac ters  w hich are  of little  system atic  im por­
tance, th a t is, th e  possession or absence of in te rm ed ia te  in ternodes ou th e  hydroclad ia . The 
th ird  subgenus, Monopyxis, as B ale  ju s t ly  rem arks, “ is founded on a m ore valid  d istinc tion ,” 1 
th e  possession of a single hydro theca  to  each hydrocladium . I t  therefore  seems convenient and  
proper to  raise th e  subgenus to  generic ran k . The nam e Monopyxis, however, was preoccupied 
by  E h ren b erg  in 1831. I  therefore propose th e  nam e Monotheca as th e  generic appellation of 
th e  group. '

M O N O T H E C A  M A R G A R E T T A ,  n e w  s p e c i e s .

( ¡ ' lu te  X I ,  figs. 1-3.)

Trophosome.—Colony a tta in in g  a h e igh t of abou t one-fourth of an inch, usually  unbranched , b u t 
occasionally sending  off a single la tera l b ranch , stem  not fascicled, div ided regu larly  in to  in ternodes, 
each of which bears a hydrocladium  on a process from its  d is ta l end, and plain ly  geniculate, thei’e 
being a bend opposite th e  orig in  of each hydrocladium ; hydrocladia consisting of a proxim al 
sh o rt iu ternode b ea rin g  n e ith e r hydro theca  nor nem atophore, and  a d ista l longer in teruode b earin g  
a hydro theca  and  b ifu rca ting  a t its  d ista l end, th u s furn ish ing  supports  for th e  tw o supracalycine 
nem atophores. H ydrothecie conical, ra th e r  deep, m argin c ircu lar and en tire ; supracalycine 
nem atophores overtopp ing  th e  hydro theca  and  borne on th e  forked ends of th e  hydroclad ia ; a 
m esial nem atophore a t  th e  base of each hydro theca, tw o to  four nem atophores in th e  ax il o f each 
hydrocladium , and one cauline nem atophore to  each in ternode of th e  stem.

Gonosome.—N ot known.
D istribu tion .—Shallow  w ater, u ear L ittle  C at Island , B aham as. S ta te  U n iversity  of Iowa 

expedition. F ound  a ttach ed  to  alga-.
This is an  exceedingly delicate and  graceful species, which is affectionately ded ica ted  to th e  

au th o r’s m other. I t  m ay be read ily  d istingu ished  from i ts  n ea rest allies b y  th e  d is tin c tly  forked 
condition of the  d is ta l ends of th e  hydrocladia.

Type slides.—C at. Nos. 11715, 11716, Mus. S ta te  U niv. Iow a; C at. Nos. 18615, 18616, U .S .N .M .; 
also in  th e  collection of the  au thor.

A N T E N N O P S I S  A l l m a n  (modif ied) .

Antennopsis  A i . l m a x ,  Mem. Mus. Comp. Zool. ,  1877 , V , No. 2 , p .  34 .

Trophosome.—Stem  jo in te d ; cicnosarc not cana licu lated ; hydroclad ia  sca tte red  irreg u la rly  
over th e  stem , som etim es approach ing  a v ertic illa te  arrangem ent.

Gonosome.—G onangia borne in th e  axils of th e  hydroclad ia , w ithou t p ro tec tive  appendages.

‘ A u s t r a l i a n  H y  d r o id  Z o o p h y te s ,  1881, p .  123
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lu  working over the  m ateria l collected by C ount Pourta lès in the  Cull' S tream , Professor 
A llm an found a species allied to  Antennularia , b u t w ith liydrocladia sca tte red  over th e  stem  
instead of being a rran g ed  in verticils, for which lie form ed th e  genus Antennopsis. As a lready  
noted, the exam ination of th e  Challenger P lum ularidæ  convinced A llm an th a t  h is genus A nten ­
nopsis was un tenab le  ou account of its  com plete iu te rg rad a tio n  w ith A ntennularia. By using 
the canalicu lated  cœ nosarc as a delilii te ch a rac ter o f A ntennularia , th e  rem ain ing  forms w ith s c a t­
tered  liydrocladia can be convenien tly  grouped under a separa te  genus, an d  I  therefore ree s tab ­
lish Antennopsis for th e  reception  of those form s which w ould be included  under th e  original defi­
nition, m inus those hav in g  sca ttered  liydroclad ia in connection w ith a canalicu lated  cumosarc. 
So far as I have been able to  ascerta in , the  genus th u s  circum scribed is rep resen ted  in A m erican 
w aters only.

D istribution  o f  Am erican species o f  the genus Antennopsis.
[A ll tlie  species  a re  found in  th e  F lo r id ia n  an d  "West In d ia n  reg ion .]

lh itliv n ie trie a l.
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The above tab le  ind ica tes th a t  th is  genus is well circum scribed b o th  in geographical and  b a th y ­
m etrical d istribu tion .

K E Y  TO A M E R I C A N  S P E C I E S  O F  A N T E X N O I ' S I S .

Stem  n o t  f a s c i c l e d  A .  hippuris
l i y d r o c l a d i a  b o rn e  on  v e ry  I o n s  p rocesses  f rom  th e  s t e m ;  lirs t  in te r n o d e  h y d r o t l i e c a t e .  A. longicorna

.. , . - . 1 . 1  p M ain  s t e m  s t r o n g ly  g e n i c u l a t e ..............................................................................................................................  A. nigra
' enl ascl1 11 '  Kirst  in te rn o d e  o f  l i y d ro c la d ia  n o t  h y d r o t l i e c a t e ..................................................................................... A. distans

l iy d ro th e e a ;  tw ic e  a s  d eep  as  w i d e  .1. annula ta

A N T E N N O P S I S  H I P P U R I S  A l lm a n .

( P l a t e  XI,  iigs. 4-6.)

Antennopsis hippuris  A ia .m ax , Mom. M us. C om p.  Z ool. ,  1877, V, No. 2, p. 35, pi. x x i .
Antennopsis hippuris  F e w k f .s ,  Hull.  Mus. C om p.  Zool. ,  1880, Y H I ,  No. 7, p . 128.

Tropliosome.—Colony a tta in in g  a h e ig h t of abou t '2 inches, no t b ran ch ed ; stem  s tra ig h t, no t 
fascicled nor canalicu lated , d iv ided  in to  irreg u la r in ternodes, each o f which su p p o rts  a liydro- 
cladium  on a s tou t process from its  d is ta l end ; liydroclad ia sca tte red  ou all sides of th e  stem, 
slender, d iv ided in to  a lte rn a tin g  hydro tlieca te  and  in term ed ia te  in ternodes. Ilydro thecic  borne 
on proxim al p a rts  o f in ternodes, ra th e r  deep, cup shaped, m arg ins not everted ; supracalycine 
nem atophores p re sen t; a mesial neinatophore a t  the  base of each liydrotheea, ano ther on the  
same in ternode above it, tw o on each in term edia te  in ternode, and  one on th e  lower side of each 
liydrocladial process o f the stem .

Gonosome.—G ouaugia borne sing ly  in  the  axils of the  hydroclad ia ; m ale long and  slender, 
with an oblique term inal orifice; female sho rter, stou ter, slipper-shaped, w ith the  orifice la teral.

Distribution.—Off D ouble-headed Shot Key, 1115 fathom s (P o u rta lès); ¡ila)ie, la t. N. 32° 07', 
long. W . 78° 37', 22!) fa thom s; Albatross S ta tion  2035, lat. K. 29° 47', long. W . 80° 0C', 2C3 fathom s.

Type.—In  th e  M useum  of C om parative Zoology, C am bridge, M assachusetts.

A N T E N N O P S I S  D I S T A N S ,  n e w  s p e c i e s .

( P l a te  X I I ,  ligs. 1 ,2 .)

Tropliosome.—Colony a tta in in g  a h e ig h t of 6 inches, b ranch ing  in an  irreg u la rly  a lte rn a te  
m anner; stem fascicled, b ranches fascicled proxim ally and nonfascicled on th e ir  d is ta l portion, 
and supporting  hydroclad ia  upon long processes; hydroclad ia  often a rranged  in  a p innately
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a lte rn a te  m anner, especially on the  d is ta l p a r t o f each b ranch , b u t usually  sca tte red  more or less 
over th e  branches; two or th ree  proxim al hydrocladial in ternodes w ithou t hydrotheca-, the  
rem ainder being long and  hydro tliecate, w ith only an occasional sho rt in term edia te  in ternode. 
H ydrotheca- d is tan t, small, shallow, cup shaped, and  usually  borne on th e  d ista l portion of a long 
in ternode, b u t  th e  proxim al liydro theea  m ay be below the  m iddle of its  in te rnode; supracalycine 
nem atophores presen t, two m esial nem atophores below the hyd ro theca  on each long in ternode; a 
cauline nem atophora in the  axil of each hydroeludinm .

Gonosom*'.—G onangia ovate, borne singly n ear the  axils o f th e  liydrocladia.
Distribution.— Albatross S ta tion  2322, la t. X. 23° 11', long. W . 82° 18'; dep th , I lo  fathom s.
This species is peculiar in hav in g  the  d is ta n t liydrotheea- borne on th e  d is ta l ends of th e  long 

slender internodes.
Type slides.—Cat. Xos. 18509,18570, IT.S.X.51.; Oat. Xos. 11084,11080, Mus. S ta te  Univ. Iow a; 

also in  the  collection o f th e  au thor.

A N T E N N O P S I S  L O N G I C O R N A ,  n e w  spec ies .

( P la te  X II ,  figs. 3 ,1 . )

Tropliosome.—Colony of incom plete specimen a tta in in g  a h e ig h t of about 2 inches, b ran ch in g  
in a dendritic  m anner, color o f m ain stem  and  branches b lack ; stem and  m ain b ranches fascicled; 
hydroclad ia-bearing  branches no t fascicled, except proxim ally, d iv ided in to  irreg u la r in ternodes 
and  bearing  hydroclad ia  on very long processes, usually  from th e ir d is ta l ends; hydroclad ia  sca tte red , 
w ith a tendency  tow ard  a p in n a te  arrangem en t, s lender; proxim al in ternode long an d  slender, 
bearing  a hyd ro theca  on its  proxim al portion, th e  rem ainder of th e  hydroclad ia  being  m ade up  of 
a lte rn a te  long- hyd ro tlieca te  and  sho rt in term ed ia te  in ternodes w ith very  d is tin c t nodes. H ydro  
theca- d is tan t, shallow, cup shaped, s itu a ted  on th e  proxim al portions of th e  long in ternodes; 
supracalycine nem atophores presen t, one mesial nem atophora to  each in ternode; a p a ir  o f cau line 
nem atophores in th e  axil of each hydrocladium , and  occasionally one on th e  d is ta l p a r t  of th e  long 
projection which bears th e  hydrocladium .

Gonosome.—X ot known.
D istribution.— Albatross S ta tion  2385, lat. X. 23° 11', long. AV. 82° 20 '; dep th , 204 fathom s.
This species is very  n ear A . nigra  and  m ay be identical w ith it, b u t  th e  very  long processes 

from th e  stem  seem to co nstitu te  a perfectly  co n stan t ch aracter, as does th e  position of th e  h y d ro ­
theca- on th e  proxim al portions of th e  long in ternodes. There seems to  be a tendency  on th e  p a r t  
of th e  hydroclad ia  to  b reak  oft' a t  th e  end of th e  long process from th e  stem . On one b ran ch  of a 
specim en before me th e  hydroclad ia  are  all b roken  off in th is  way, leav ing  th e  stem  w ith  th e  
processes well displayed, resem bling  som ew hat the  gonosome o f H ippurella longicarpa.

Type slides.—Oat. Xos. 183(13, 183(14,18305,1830(1. U .S.X .M .; Oat. Xos. 11087,11088, Mus. S ta te  
U niv. Iow a; also in  th e  collection of the  author.

A N T E N N O P S I S  N I G R A ,  n e w  spe c ie s .

( P l a te  X II ,  ligs. 6.)

Tropliosome.—Colony a tta in in g  a h e ig h t of 54 inches, b ranch ing  in a dendritic  m anner; stem  
and  main b ranches very  d a rk  brown or b lack, the  la tte r  s trong ly  geniculate, g iv ing  off hyd ro ­
cladia bearing  b ranch le ts  a t  the gen icu lations; m ain stem  and  branches s trong ly  fascicled ; hydro­
c lad ia  sca ttered , very  slender, supported  on long processes of th e  b ranches; proxim al in ternode 
som etim es w ith a h yd ro theca  near its  m iddle, b u t usually  sh o rt and  non hydro tliecate , the  
rem ainder of th e  hydrocladium  being com posed of a lte rn a tin g  hydro tliecate  an d  in te rm ed ia te  
in ternodes, the  form er being the  longer. Hydrotheca- d is tan t, borne near th e  m iddle of the 
in ternodes, qu ite  shallow , cup shaped, m uch w ider th a n  deep; supracalycine  nem atophores 
present, a  m esial nem atophora below th e  base of each hydrotheca, and  one on each in term ed ia te  
in te rnode ; tw o cauline nem atophores in  the  axil of each hydrocladium , w here th e re  is also a  sm all 
conical process, w hich m ay be a modified nem atophora.

Gonosome.—X ot known.
D istribution.— Albatross  S ta tion  2330, la t. X. 23° 11', long. W . 82° 19'; dep th , 121 fathom s.
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The very  d a rk  color of th e  fascicled main stem and  b ranches, toge ther w ith th e  reg u lar and  

em phatic  geniculatum « of th e  la tte r , m ake th is  a very  w ell-m arked form.
Type slides.—C at. Nos. 185G7,18508, U .S .N .M .; C at. No. 11085, Mus. S ta te  U niv. Iow a; also in 

the  collection o f th e  au thor.

A N T E N N O P S I S  A N N U L A T A  ( A l lm a n ) .

( P l a t e  XIT, ligs. 7-9.)

H ippure l la  annulata  At.t .man, Mem. Mus. C om p. Zool. , 1877, V, No. 2, p .  36, p i .  XXI.
AniennopXns ramosa  F e w i í e s , Hull. Mus. C om p. Zool. , 1881 , V II I ,  No. 7, p. 133, pi .  i i i .

Tropliosome.—Colony a tta in in g  a h e ig h t of 0 inches, p in n a te ly  b ran ch ed  basally  and irreg u ­
larly  b ranched  d is ta lly ; stem  fascicled, b ranches no t fascicled, d iv ided  in to  in ternodes, each of 
w hich bears a hydrocladium  on a long process from its  d is ta l en d ; hyd roclad ia  a lte rn a te  on 
proxim al portion  of branch , sca ttered  or vertic illa te  on d ista l portion , and  divided in to  a lte rn a tin g  
long h ydro tlieca te  and sh o rt in term edia te  in ternodes, th ere  being  usually  th ree  closely approx i­
m ated  annu la tions a t  the  nodes. H yd ro th eca1 deep, cylindrical, w ith  en tire  slig h tly  everted  
m arg ins; supracalycine nem atophores borne on processes from th e  in te rnode ; one m esial nem ato­
phora a t  th e  base o f each hydro theca  an d  ano ther on th e  proxim al end of th e  in te rm ed ia te  
in te rnode ; a cau line nem atophore on each hydrocladia! process of the  branch  and  one on th e  
proxim al p a r t  of each in ternode.

Gonosome.'—G onangia long, w ith a som ew hat bottle-sliaped neck, approach ing  those of 
Plum ularia  setacea in shape, an d  found singly in the  axils of the  hydrocladia.

D istribution.—Off Pacific lieef, 283 fathom s (P o u rta lès); Rlabe, off S avannah , 22!) fa thom s; 
Albatross S ta tio n  2601, la t. N. 34° 39', long. W . 75° 33', 107 fathom s.

A  specim en d is tin c tly  referab le  to  th is  species is am ong th e  Albatross m ateria l from the  
W est Indies. The gonosome was fo rtunate ly  p resen t and  proved  to be qu ite  charac teris tic  of the  
genus Antennopsis. T he genus H ippurella, as estab lished  by  A llm an on th e  a rrangem en t of th e  
hydrocladia, I  do no t regard  as tenable  on account of th e  com plete in te rg rad a tio n  betw een 
H ippurella  and  Antennopsis.

The ty p e  of Antennopsis ramosa w hich D octor F axon sen t me from th e  M useum  of C om parative 
Zoology, b ea rin g  the  locality  label quoted  in the  descrip tion, I  am unable to  separa te  from 
H ippurella annulata  o f A llm an. The tropliosom e agrees in  every deta il w ith  A llm an’s descrip tion  
and figures of the la tte r  species and  w ith Albatross  specim ens th a t  m ust be referred  to  th is 
species.

Type.—In  th e  M useum of C om parative Zoology, C am bridge, M assachusetts.

MONOSTAECHAS A l lm an .

M  onusta chas A l l m a n , Mem. Mus. C om p.  Zool. , 1877 , V , No. 2 , p. 38.

Tropliosome.—Colony b ranched , usually  in a dicliotomons m anner; stem  not fascicled; hydro­
c lad ia  alw ays sp ring ing  from th e  upper sides of the  b ranches; otherw ise closely resem bling those 
of P lum ularia , especially  th e  catharina  group, from w hich i t  differs in the  en tire absence of 
cauline h yd ro theca1.

Gonosome.—G onangia  w ithou t p ro tective branches of any  kind, ovate, w ith term inal or 
sub term inal apertu res.

M O N O S T A E C H A S  Q U A D R I D E N S  ( M c C r a d y ) .

( P l a t e  X III ,  figs. 1-4.)

P lum ular ia  quadridens* M c C k a d y ,  P roe .  E l l i o t t  Son., A p r i l ,  18.”>7, p. 97.
P lu m u la r ia  quadridens  L o u i s  A g a s s i z ,  C o o t .  N ut .  H is t .  C. S., 1882, IV ,  p .  358.
P lu m ular ia  quadridens  A l e x a n d e r  A g a s s i z , N o r th  Amer.  A c a le p h æ ,  188"), p. 140.
Monostaehas dichotoma  A l l m a n ,  Mem. M us. C o m p .  Zool. ,  1877 , V, No. 2 , p. 37 .
Monostachas dichotoma  K k w k e s ,  P u l l .  Mus. C om p.  Zool. , 1 8 8 1 ,  V III ,  No. 7 ,  p .  1 2 8 .

Tropliosome.—Colony a tta in in g  a h e ig h t of G inches, flabellate in general form, b ranch ing  
dichotom ously; stem  not fascicled, w ith ind is tin c t in ternodes an d  b ranch ing  a t irreg u la r in tervals ,

1 H i t h e r t o  u m lesc r ib ed .
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tlie b ranches w hich b ear the  hydroclad ia  being d iv ided  in to  long in ternodes, each o f w hich bears  
a hydrocladium  on its  upper side and  d ista l end ; a hydrocladium  sp rings from th e  stem  a t  each 
forking; hydroclad ia  d ivided into a lte rn a tin g  hydro tliecate  and in term edia te  in ternodes, w hich 
are  sh o rt and join each o ther u n d er th e  hydro theca ' by oblique nodes and  above th e  hydrothecæ  
by  s tra ig h t nodes. H ydro theca ' la rge , cam panula te, separa ted  by a t leas t tw ice th e ir  h e ig h t; 
supracalycine nem atophores p resen t, reach ing  above th e  level o f th e  hydro thecæ  and borne on 
d is tin c t processes from th e  liydroclad ial in te rnodes; a m esial nem atophora a t  th e  base o f each 
hydro theca , and two to each in term edia te  in ternode; cauline nem atophores num erous in  linear 
series along th e  upper side of each b ranch .

Gonosome.—G onangia sac-shaped; borne on sho rt processes below the  bases of the  hydrothecæ , 
each being  p ro tec ted  by a pa ir o f basa l nem atophores.

D istribution.—Off Pacific Peef ; Pourta lesi : Blake, off B arbados, 70 fathom s; Albatross, 20 
s ta tions in th e  N orth  A tlan tic , from M arthas V ineyard  southw ard , 12 to 2!)6 fa thom s; C harleston, 
South  C arolina (M cCrady).

In th e  no rthern  p a r t  of its  range  th is  beau tifu l species grows to  a much g rea te r h e ig h t th an  
th e  specim ens described by  Professor A llm an under th e  nam e Monostœchas dichotoma, and  often 
assum es a s trag g lin g  h ab it of grow th very  different from th e  com pact, flabellate form of th e  ty p e  
T he mode of b ranch ing  seems to be constan t, an d  I  have seen no deviation  from it in the  im m ense 
num ber of specim ens from th e  Albatross collections which I  have hand led . A lthough  I have  been 
unab le  to  find specim ens in te rg rad iu g  en tire ly  betw een A llm an’s ty p e  and  th e  s trag g lin g  form ju s t  
m entioned, it  h a rd ly  seeins justifiab le , in the  absence of any  good s tru c tu ra l po in t of difference 
to  sep ara te  th e  tw o and  reg a rd  them  as d istinc t.

Specim ens of Plum alaria quadridens from C harleston, which D octor A gassiz k ind ly  sen t me from 
th e  M useum of C om parative Zoology, agree very well w ith  specim ens of Monostœchas dichotoma 
A llm an, except in size, th e  C harleston  specim ens being much sm aller th a n  those secured by  the  
Blake and  the Albatross. O therw ise the tw o forms agree so exactly  in de ta il th a t  I am unable  to  
sep ara te  them , and  am therefore compelled to regard  .1/. dichotoma as a synonym  of P. i/uadridens. 
The genus Monostœchas, how ever, seems tenable, and necessita tes th e  rem oval of th e  species to 
th a t  genus.

A N T E N N E L L A  A l lm an .

A nhm neU a  A l i .m a n , Mem. M us. t 'o m p .  Zool. ,  1877, V, No. 2, p .  38.

Tropliosome.— Colony consisting of hydroclad ia  sp ring ing  d irectly  from th e  hyd ro rh iza  
w ithou t the  in terven tion  of steins or b ranches; liydrocladial in ternodes an d  hydrothecæ  as in the  
catharina  group of th e  genus Plum ularia.

Gonosome.—N ot known.
H incks regarded  a species of th is  genus as a varie ty  of Plum ularia catharina  w hich had  

adopted  a different h ab it o f grow th. In  one species. Plumularia filicau lis  Poeppig , th e  mode 
of g row th  of bo th  Plum ularia  and  Antennella  is seen in a single colony, b u t th is  may possib ly  
rep resen t stages of g row th  ra th e r th an  an essen tia lly  different hab it. The en tire  absence of th e  
stem  seems to  be a co nstan t ch a rac ter of th e  p resen t species, however, and  un til in te rg ra d in g  
forms are found it  is p robably  w isest to  leave A llm an’s arrangem ent u n d istu rbed . The w rite r is 
inclined to  th ink , however, th a t  th e  group of genera  first described by  A llm an and  a rran g ed  
alm ost, if  not quite , exclusively on the  b ranch ing  hab it of the  various species is not en tire ly  
sa tisfacto ry , th row ing  to g e th er as it  does species qu ite  d issim ilar in d e ta ils  of s tru c tu re  and  
sep ara tin g  in to  d is tinc t genera form s w hich agree exactly  in details, such as the  arran g em en t 
of in ternodes and  nem atophores and shape of th e  hydrotheca*. It seems unbelievable  th a t  th is  
id en tity  of detail should be the  re su lt of approxim ation from different ty p es ra th e r  th an  an 
evidence of close relationsh ip . I t m ay u ltim ate ly  prove best to g a th e r in to  a sep ara te  genus 
all of th e  species now in the  genera  Plum ularia, Monostaechas, and  Antennella, w hich have  the  
a rran g em en t of in ternodes, hydrothecæ , and nem atophores, w hich is found in Plum ularia  
catharina, and  consider th e  m anner of b ranch ing  as of secondary im portance, useful m erely lor 
specific characters .
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A N T E N N E L L A  G R A C I L I S  A l lm a n .

( P l a t e  X I I I ,  fig. 5. i

A ntennella  gracilis A l l m a n , Mem. M u s. Comp. Zool. , 1877 , V , No. 2 , p. 3S , pi.  x x i i .

Tropliosome.—('o lony a tta in in g  a h e igh t of abou t I inch ; stem  absent ; hydroclad ia  spring ing  
directly  from th e  root s ta lk , d iv ided in to  a lte rn a tin g  hydro tlieca te  and in term edia te  internodes, 
the  former being sligh tly  the  longer and  separa ted  from th e  in ternodes below by a d is tinc t 
oblique node, an d  from th e  in ternodes above by an in d is tin c t s tra ig h t node, liy d ro th eea ' deep, 
cylindrical, w ith m arg ins no t everted ; supracalycine nem atophores borne on long processes 
from the  in ternode, which reach to the m iddle of th e  side of the hydrotheca,: the nem atophores 
them selves scarcely reach th e  top  of th e  h y d ro theca ; m esial nem atophores, one above and one 
below each hydro theca  and  two on each in te rv en in g  internode.

Go ti oso m e.—N ot known.
D istribution.—Off O arysfort Reef ( Pour tales ) ; d ep th , (10 fathom s; Albatross S tation  2(107, 

lat. N. ;?4° 38', long. W . 7(1° 12 '; dep th , 18 fathom s; S ta te  U niversity  of Iowa, llah am a  expedi­
tion, near H ab an a ; dep th , 150 to 250 fathom s.

CALVINIA,  n e w  g e n u s .1

Tropliosome.—Colony p innate ly  b ran ch in g ; stem fascicled; hydrocladia d iv ided  into regu lar 
internodes, each bearing  a h y d ro theca ; a small, apparen tly  aborted  cauline hydrotheca. in the  axil 
of each hydrocladium , all of the rem ain ing  hydro theca1 p ro tec ted  by jo in ted  nem atophorous 
branches spring ing  from th e ir bases.

Gonosome.—G onangia ovate, sac-shaped, sp ring ing  from the side of the proxim al nem ato­
phorous b ranch  on each hydrocladium .

This very  s trik in g  generic form is en tire ly  d is tin c t from any o ther U leutheroplean plumu- 
lariaus. A num ber of o ther genera have nem atophorous branches for the  protection of the  
gonangia, b u t th is  is the only form th a t  has produced a nem atophorous b ranch  for the  protection 
of each hydrotheca. The homology of these s tran g e  s tru c tu re s  is h a rd  to explain. They do not 
seem to be h ighly  specialized mesial nem atophores, tor th ere  is still rem aining an ord inary  m esial 
nem atophora below the  base of each hydro theca. A m ong the S ta top lea , Halicornaria ramulifera , 
A llm an, a species d redged  by the  Porcupine, has practica lly  th e  same arrangem en t, while the 
genus Aglaophenopsis Few kes has a single-jointed and  usually  unbranched  nem atophorous 
ram ulus a t  th e  base of the  proxim al hyd ro theca  of each hydrocladium .

C A L V I N I A  M I R A B I L I S ,  n e w  spe c ie s .

( P l a te  XIV, ligs. 1-3.)

Tropliosome.—Colony a tta in in g  a h e ig h t of 12 to  11 inches, d abella te  in form, branches p innate  
and nearly  opposite; stem  and branches fascicled, w ith a tu b e  ru n n in g  along the  an te rio r surface; 
hydrocladia sp ring ing  from sto u t processes from th is  tube, and  each process bearing  a short, 
seemingly s tu n ted  hydro theca in its  ax il; hydroclad ia  a lte rn a te , d iv ided regu larly  in to  hydrothe- 
cate in ternodes. H ydrotheca: deep, cup-shaped, w ith en tire  and  sligh tly  everted  m argins, 
borne on the  d ista l portions of th e  in ternodes, th e  posterior side of each hydro theca  being free 
from the  in ternode for abou t tw o-th ird s th e  heigh t o f the former. On the an te rio r side o f each 
hydrotheca there  sp rings from th e  in ternode a curved  nem atophorous br anch, composed of th ree  
or more jo in ts, besides th e  long, s trong  process of th e  in ternode w ith which they  a re  continuous, 
the whole b ranch  cu rv ing  s ligh tly  over th e  hydrotheca, be ing  four or live tim es as long as the  
la tte r  and hav ing  a nem atophora on each of the  jo in ts ;  supracalycine  nem atophores sp ring ing  
from near the  bottom  o f th e  h y d ro theca ; a  p a ir  of nem atophores on th e  process supp o rtin g  the  
nem atophorous b ranch , ano ther piair ou th e  d is ta l portion of each in te rn o d e; a mesial nem atophora 
a t the  base of each nem atophorous process, and  num erous cauline nem atophores sca tte red  over 
the stem and  branches.

1 N am ed  in  h o n o r  o f  m y  r e v e r e d  f r i e n d  a n d  t e a c h e r ,  D o c to r  S a m u e l  C a lv in ,  o f  t h e  S t a t e  U n iv e r s i t y  o f  Iow a .
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Gonosome.—G onangia ovate, w ith large  term inal apertu res, borne on the  sides of the proxim al 
nem atophorous branches, and each bearing  two nem atophores near its  base.

D istribution.— Albatross S ta tio n  2415, lat. N. 30° 44', long. W. 79° 2d'; dep th , 440 fathom s; 
S tation 2000, lat. if. 30° 48', long. W. 79° 40 '; dep th , 270 fathom s; S tation  2007, la t. X. 30° 53', 
long. W . 79° 43 '; dep th , 27.3 fa thom s; S ta tion  20G8, la t. N. 30° 50', long. \Y. 79° 39'; dep th , 294 
fathom s; S ta tion  2(>(>9, la t. N. 31° 09', long. W . 79° 34' ; dep th , 352 fathom s.

Type stifles.—C at. Nos. 18570, 18577, 18578, C .S.N .M .; C at. No. 11713, Mus. S ta te  Univ. Iow a; 
also in the  collection of the  au thor.

S C H IZ O T R I C H A  A l lm a n  (modified).

Schizotricha  A m ,m a n . Challenger  R e p o rt ,  1888, V II ,  P t .  20, p. 28.

Tropliosome.— liyd roc lad ia  p innate ly  disposed, b ran ch in g  once, twice, or oftener; b ifu rca ting  
beyond the  iirs t in ternode, a t  least in the  m atu re  colony.

Gonosome.—G onangia sp ring ing  from th e  stem or hydrocladia. I t  is not easy a t first s igh t to 
d istingu ish  the tropliosom e of th is  genus from th a t  of the  genus Polyplumularia  of Sai s, in which 
each hydrocladium  bears an accessory hydrotheca! e ram ulus, which might, be m istaken for a fork 
or a b ranch  of th e  hydrocladium  itse lf  were it not th a t  th e  accessory branch is much sm aller th an  
the hydrocladium  from which i t  springs.

The gonosome of Polyplumularia  springs from the  main b ranches and  not from the hydrocladia, 
as in the  case in Schizotricha .

A  study  of th e  new species herein  described seems to ind icate  th a t  the  forking of the  hydro­
cladia is sim ply one of th e  m any s tran g e  m odifications found in th is  group for the protection of the  
gonangia,, as it is often ab sen t in those p a r ts  o f specim ens which are  not furnished w ith the  
rep roductive persons. If  th is  is true , it  is ev iden t th a t  th e  forking can no t in s tr ic t pro jiriety  be 
reg ard ed  as a ch arac ter of th e  tropliosom e, b u t an  accessory p a rt of the gonosomal system .

D istribution  o f  Am erican species o f  the genus Schizotricha.

Species

S . d ichotom a. 
S. ¡ ta n tu la  . . .
S . t e n e l la ----
S . g ra c illim a

K EY  TO AM ERICAN S PE C IE S  OF SCHIZOTRICHA .

Hydrothecn* a b o u t  tw ie e  as  d eep  a s  w i d e .......................................................................................
H ydro theca*  n o t  d e e p e r  t h a n  w id e :

S tem  n o t  fasc ic led ;  on e  i n t e r m e d ia t e  i n te rn o d e  b e tw e e n  a d ja c e n t  h y d ro theca* .
S tem  n o t  f a sc ic led ;  t w o  i n t e r m e d ia t e  i n t e rn o d e s  b e tw e e n  a d j a c e n t  l iy d ro th e e a  
S te m  fasc ic led ;  i n t e r m e d ia t e  in t e r n o d e s  n o r m a l ly  a b s e n t ............................................

S C H I Z O T R I C H A  D I C H O T O M A ,  n e w  spe c ie s .

( P l a t e  X V , f ig s .  1 -4 .)

Tropliosome.—Colony a single p inna te  stem , a tta in in g  a height, in incom plete specim ens, of 
ab o u t 5 inches; stem  fascicled; hydroclad ia  a lte rn a te , not fascicled, d irected  forw ard as in P lu ­
mularia geminata A llm an, each g iv ing  rise a t  its  second in ternode to  a  b ifurcation, one of the  
re su lta n t b ranches again  fork ing , th u s  m aking  four u ltim a te  branches to  each hydroeladiun^ 
th ree  being  from one of th e  p rim ary  branches, th e  o ther being undivided w ith d is ta n t an d  ir re g ­
u larly  disposed nodes, each in ternode b earin g  several hydrotheca*; th e  b ranched  division of the 
hydrocladium  has irreg u la rly  disposed hydrotheca* and  will be more m inutely  described  under the  
gonosome, liyd ro theea : on unbranched  division of hydrocladium  la rge , closely approx im ated , 
very deep, ad h eren t th ro u g h o u t th e ir  len g th  to  th e  hydroclad ium ; m arg in  a lm ost s tra ig h t in

.............................................S. dichotoma.

................................................. S. p a r r  ula.
* ............................................. ...S. tenella.
............................................. S. g rácil I hua.

I ‘‘ S S * 1- ! B a th y m e trica l.

: C h arles to n  \VbsI l „ .  i 1 t o 50 50 to 10(1 100 to 200 200 to  500
L1," ’,! '11"  d ia » . I N o r 'vl,-V., fa thom s, fa thom s, fa thom s. 1 fa thom s.

. . . . ;  + !
- - - - I  +  i
+ ...........
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front, b u t cu t aw ay a t  tlie postero-lateral corners, m aking the  fron t considerably  h igher th a n  the  
back; d istance between hydrotheca* nearly  equal to th e ir leng th ; supracalycine nem atophores 
borne on processes of th e  hydrocaulus and  apparen tly  capable of hang ing  down in to  th e  hydro- 
thecal cav ity ; a single m esial nem atophore below each hydro theca; cauline nem atophores num er­
ous and irreg u la rly  d is trib u ted .

Gonosome.—G onangia borne on one of the  forkings of the  hydrocladium , alm ost globular, 
opening term inal and  round, peduncle short, arm ed w ith four nem atophores. A s before ind icated , 
I  regard  the  b ranched  division of the  hydroclad ium  as m orphologically a phylactogoniuin com­
posed of th ree branches, one o f which bears th e  gonangium  and a few sca tte red  liydro theea1, one 
being ju s t  above th e  origin of th e  gonangium ; one of th e  o ther branches bears a few hydrotheca*. 
on its d is ta l portion and  the  o ther bears a single hydro theca on its  d ista l end, b u t a g rea t num ber 
of nem atophores on the  side facing th e  gonangium : th ere  is a hydro theca a t each forking of the 
hydrocladium .

D istribution .—S ta te  U niversity  of Iowa, B aham a E xpedition , S tation  50; E ourtalcs P la teau , 
2 0 0  fathom s.

The rem arkab le  s tru c tu re  which. I here consider a phylaetogonium  m ay throw  lig h t on the  
origin of phylactogonia  in o ther groups. I t  here seems to  be th e  homologue of a b ranch  of the  
hydrocladium  out of which a p ro tec tive  s tru c tu re  is produced by  the  suppression of m ost of 
the  liydro theea 1 and  the  m ultip lication of the  nem atophores. The whole hydrocladium  w ith its  
modified branches is d irected  forw ard, so as to alm ost m eet its fellow from the opposite side of the 
stem, th e  two th u s  clasp ing  th e  gonangia, as it were, and  fu rth e r securing th e ir safety by bring ing  
into availab le  proxim ity  the  six pro tec tive  b ran ch le ts  borne by the  two hydroclad ia. I t is in te re s t­
ing to note th a t  in ano ther specimen w ith less m ature  gonangia th e  p in n a 1 are  not d irected  forw ard 
and apposed, b u t d irected  la tera lly , as usual am ong plum ularians. The apposition may therefore 
be merely a tem porary  position assum ed to p ro tec t th e  m atu red  gonangia.

S till ano ther specim en, associated w ith th e  last and  ap p aren tly  of the same species, has 
unb ranched  hydrocladia, which a re  a lte rn a te  and  d irec ted  la te ra lly  I t  m ay be regarded  as a  
specimen w hich lias not ye t a tta in ed  th e  phylactogonia and  ind icates th e  correctness of the  theory  
advanced above . 1

Type slides.—Gat. lío s . 11710, 11711, 11712, 11711, Mus. S ta te  Univ. Iow a; C at. Nos. 1857!), 
18580, U .S.N.M .; also in th e  collection of the  author.

S C H I Z O T R I C H A  P A R V U L A ,  n e w  sp e c ie s .

( P l a t e  XV, fig. ft.;

Tropliosome.—Colony a tta in in g  a h e ig h t of about 1 inch, sp ring ing  in a tu ft of stem s from a 
common root s ta lk ; stem not fascicled, divided into reg u la r in ternodes, each of w hich bears a 
hydrocladium  on a process from its  d ista l en d ; hydroclad ia  a lte rn a te , d irec ted  au tero -la tera lly  and 
div id ing  into two b ranch le ts  a t the  second in ternode; Iirs t in ternode bearing  a  hydro theca near 
its  m iddle; second in ternode b ifu rca ting  to support the  tw o b ranch le ts  into which th e  hydrocladium  
is d iv ided; b ranch le ts composed o f a lte rn a tin g  hydro thecatc  and  in term edia te  in ternodes, the 
form er being abou t tw ice as long as the la tte r. Hydrotheca! d is tan t, shallow, cup-shaped, borne 
a t  or ju s t  below th e  m iddle of th e  in ternodes; supracalycine nem atophores p resen t; a mesial 
nem atophore below each hydro theca, one on each in term edia te  in ternode and  one a t  the b ifu rca­
tion of each hydroclad ium ; th ere  is a cauline nem atophore in th e  axil of each hydrocladium  
and one on the  opposite side of each in ternode of the  stem .

Gonosome.—  G onangia elongated , oval sacs, borne in th e  b ifurcations of the hydrocladia.
D istribution.— Albatross S ta tion  2600, la t. N. 31° 0!)', long. W . 79° 34', 352 fathoms.
Type slides.—Cat. No. 18581, U.S.N.M. ; C at. No. 11709, Mus. S ta te  Univ. Iowa.

1 I n  t h i s  c o n n e c t io n  sec F e w k e s ’s d isc u ss io n  o f  t h e  g e n u s  Plenrocarpa  in  Bul l .  Mus. Comp. Zool.,  V IH ,  No. 7, j». 17*6.
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S C H I Z O T R I C H A  T E N E L L A  (V err i l i ) .

( P l a t e  IV ,  figs. 4 ,5 . )

Plum ular ia  tenella  V k r r i i . i , ,  I n v e r t e b r a t e  A n im a ls  o f  V in e y a r d  S ound ,  1871, p. 731.
P lum ular ia  tenella C i .a r k . T ra n s ,  (, 'onn. Acad. Sei., 1875, I I I ,  p .  65.

Tropliosome. '—Colony b ranched  dicliotom ously, a tta in in g  a h e ig h t of 2 inches an d  grow ing in 
c lu ste rs ; stem  divided into a lte rn a te  longer and  sh o rte r in ternodes, the  la tte r  bearing  each a 
hydro theca  and  a hydroclad ium ; hydroclad ia  often branched  a lte rna te , very  slender, no t very  
long, proxim al in ternode sh o rt and  w ithout hydro theca, the  re s t of the  hydrocladium  being com­
posed of th ree  k inds of in ternodes, every th ird  one being  s to u te r and hydro tlieca te ; n ex t th e re  is 
a  very  sh o rt in ternode followed by a long, slender in ternode live or six tim es as long as broad, 
a rticu la ted  by an oblique node a t  its  d is ta l end with a hydro tliecate  in ternode, m aking  tw o, a 
sh o rt and  a long, in term ed ia te  in ternodes betw een ad jacen t hyd ro theca1. H ydro thecæ  subcyliii- 
drical, a little  longer th an  broad, hav ing  the  d is ta l h a lf  free; la te ra l nem atophores p re sen t; a 
m esial nem atophore a t  th e  base of each hydrotheca, one or two on the long in term ediate  in ternode; 
cauline nem atophores—one or two to each in term edia te  in ternode.

Gonosome.—G onangia  in th e  shape of curved cornucopia1, slender a t th e  base  and  g radua lly  
en larged  to  th e  end, and  w ith th ree  or four nem atophores a t  its  base.

D istribution.—Off G ay H ead, 8  to  10 fa thom s; V ineyard  Sound, 8  fathom s; New H aven, 
C onnecticut; G reenport, Long Is la n d . 2 A b u n d an t on the  piles of the  IT. S. Gish Commission 
dock a t  W oods Hole, a n d ‘aiso on th e  piles o f the  dock a t V ineyard H aven . 3

The b ranched  hydroclad ia  may be, as elsew here suggested , a ch a rac te r w hich is gonosom al in  
its  na tu re , b u t it  throw s th e  species in to  th e  genus Schizotricha.

Type.—In  M useum of l  aie U niversity .

S C H I Z O T R I C H A  G R A C I L L I M A  (G. O. S a r s ) .

( P l a te  XIX', tigs. 1-6.)

Plum ular ia  gracill ima  (1. O. S a r s ,  Hid t a g  t i l  K u n d s k a b e n  oni D y re l iv e t  p a a  vor« l l a v l i a n k e r  (Jltr. a  Vid. Selsk .  Fort i .
fo r  1872.

P lum ular ia  verri ll i i  C i . a r k ,  T ra n s .  C onn . A cad . ,  1875, I I I ,  p .  64, pi . x.
Plum ular ia  verrillii  V k r k i i . i ., P re l im .  C h e c k - l i s t  M a r in e  I n v e r t ,  o f  A t l a n t i c  C oast ,  e tc . ,  187Í), p. 18.
P lum ular ia  verrilli i  F f .w k k s ,  Hull. E sse x  I n s t . ,  1891, X X I I I ,  Xos. 1-3, p.  39.

Tropliosome.—H ydrocaulus sparing ly  b ranched , and  a tta in in g  a he igh t of 2.j inches; main 
stem  and branches fascicled, (he la tte r, however, soon becom ing simple, divided in to  regu lar 
in ternodes, each of which supports  a hydrocladium  on a s tou t process from near its  d is ta l end; 
hydrocladia a lte rn a te , usually  branched  dicliotom ously one, two, or th ree  tim es, beyond its  proxi­
m al in ternode, and  d iv ided  into regu lar, long, slender in ternodes, each o f w hich bears a hydro theca  
on its  d is ta l half; th ere  is an occasional sh o rt in term ed ia te  in ternode. H ydro theca 1 small, cup­
shaped, abou t as w ide as deep; nem atophores large, b ithalam ic; a supracalycine pair, and  th ree  
or four single m esial ones to  each reg u lar in ternode, or between ad jacen t hydro theca1; a cauline 
nem atophore in  the  axil of each hydrocladium , and  o thers sca ttered  irreg u la rly  over th e  stem .

Gonosome.—G onangia borne in p a irs  on th e  stem  near th e  axils of th e  hydroclad ia, and  also 
a t  the  forkings of th e  la tte r. They are  cylindrical in shape, tap e rin g  a t the  proxim al end and alm ost 
sessile, the  pedicel being much reduced. Length abou t two and one-half tim es th e  g rea tes t 
d iam eter. The younger gonangia are  much shorter and  inclined to be tr ia n g u la r  in outline when 
viewed from the  fla ttened  side.

1 D e s c r ip t io n  o f  sp e c im e n s  f rom  t h e  M u s eu m  o f  Y ale  U n iv e r s i t y  k in d ly  lo a n e d  b y  P ro fes so r  A. E .  V er r i l i .
3 C la r k ,  T r a n s a c t io n s  o f  t h e  C o n n e c t ic u t  A c a d e m y  o f  Sciences ,  I I I ,  p. 65.
:1 S ince  w r i t i n g  t h e  a b o v e  I  h a v e  seen  H in c k s ' s  d e s c r ip t io n  a n d  f igures o f  P lum ular ia  cornucopia' in A n n a l s  a n d  

M a g a z in e  o f  N a t u r a l  H i s to r y ,  N o v em b er ,  1872, a n d  s u s p e c t  t h a t  i t  m a y  b e  t h e  sa m e  as  Schizotricha lenella. I n  t h e  
a b s en ce  o f  sp e c im en s  for  co m p ar iso n ,  h o w e v e r ,  i t  seems b es t  to  r e g a r d  th e m  as se p a ra te .
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Distribution.—A alesund  and  Lotbt, Norw ay, 50 to 200 fathom s; Now K ngland coast, V errili 
and Few kes; shallow  w ater.

This e legan t little  species was th e  second of th e  E leu therop lea  found on the  New E ngland  
coast. Specim ens kindly  sen t me by P rofessor V errili are not separable, e ither in tropliosom e or 
gonosome, from / ’. gracillima  Sars, and i t  therefore becomes necessary  to deprive th e  species of 
the honored nam e which it bore, an d  ado p t the  very  ap p ro p ria te  nam e proposed by  its  original 
describer. The species is c learly  a Schizotricha if  we adopt th a t  genus as described by  A llm an 
and fu rth e r defined in th is work.

Typical specim ens in  th e  museum of Yale U niversity .

D I P L O P T E R O N  A l l m a n  (in par t ) .

Diplopteron A l l m a n , R e p o r t  o n  H y d r o i d a  o f  Porcupine,  1871 ,  p. 479 .

Tropliosome.—Two or more p a irs  of la te ra l nem atophores flanking th e  hydro theca“.
Gonosome.—G onangia p ro tec ted  by accessory ram uli borne on th e  hydroclad ia, and bearing  a 

few scattered  hydrothecie.
The first species described  as hav in g  two pairs of la te ra l nem atophores was Diplopteron 

insigne, th e  ty p e  species of th is  genus, and  1 here  adop t the  suggestion m ade by W . M. B a le : 1 

“ I f  th is  genus (Diplopteron) be re ta in ed , I would suggest th a t  i t  be modified so as to com prise 
all species with more th an  one p a ir o f la te ra l nem atophores.'’ - The p resen t w riter would not, 
however, follow th e  fu rth e r suggestion th a t  I', aglaophenoides be adm itted  to  th is  genus. The 
fixed mesial nem atophore of th a t  species is a ch a rac ter w hich, in th e  opinion of the  au thor, 
is of considerable system atic  im portance, a t leas t of generic rank .

The genus Polyplum ularia  Sars, in favor of w hich A llm an in th e  Challenger rep o rt abandons 
his genus Diplopteron, was founded ou th e  b ip in u a te  a rrangem en t of the  hydroclad ia . Diplopteron. 
on the con trary , was estab lished  upon an en tire ly  different basis, nam ely, the tw o p a irs  o f la te ra l 
nem atophores. I t  th u s  becomes p roper to re ta in  th e  genus, reg ard in g  it  as d is tin c t from 
Polyplumularia.

A s here defined th e  genus Diplopteron would include />. insigne an d  th e  th ree  new species 
described below, which differ from D. insigne in the  alm ost en tire  absence of liydrocladial in ternodes, 
in which th ey  agree w ith Schizotricha dichotoma. The. th ree  genera, Schizotricha, Polyplum ularia, 
and Diplopteron, are very closely allied, and  m ay u ltim ate ly  be un ited  by th e  discovery of com pletely 
in te rg rad ing  forms. The au th o r believes th a t  generic d istinctions, like specific characters, are  
based ra th e r  upon our ignorance th a n  our know ledge, an d  th a t  w ith a com plete series of alm ost 
any genus or species these  d istinc tions would fail, m aking  it  necessary  to  reso rt to  a rb itra ry  
definitions for th e  sake of convenience in hand lin g  groups. I t  is alm ost certa in  th a t  n a tu ra lis ts  
will in tim e realize th a t  genera and  species are  no t en tities  or facts, b u t convenien t fictions useful 
in discussion, indeed necessary  in system atic  work, b u t no t really  tangib le .

D istribution o f  the Am erican species o f  the genus Diplopteron.

(ieograph iejil. i b a th y m e tr ic a l .

Species. F lo r id ia n  and  
W eal In d ia n .

U)U to  200 
fa th o m s.

+

200 to  500 
fa thom s.

t

K K V  TO A M E R I C A N  S P E C I E S  O F  D I P L O P T E R O N .

One p a i r  o f  l a t e r a l  n e m a to p h o r e s  g r e a t l y  e l o n g a t e d ....................................................................................................  1). quadricorne.
l io th  p a i r s  o f  l a t e r a l  n e m a to p h o re s  n o rm a l  :

Hydrotheca* v e ry  la rg e ,  a n t e r i o r  p ro t i le  d o u b ly  c u r v e d .........................................................................................  D. grande.
l iydro theea*  m u c h  sm a lle r ,  a n t e r i o r  p ro t i le  w i th  a  s in g le  c u r v e ........................................................................ IK longipinna.

1 C a ta lo g u e  o f  A u s t r a l i a n  l l y d r o i d  Z o o p h y te s ,  p. 124.
* T h is  a u th o r  s u b s e q u e n t ly  a b a n d o n s  th e  g e n u s  Diplopteron  (see T h e  G e n e ra  o f  B lu m u la r i id ie ,  1886), b u t  I co n s id e r  

t h e  genus  t e n ab le  on th e  g r o u n d s  su g g e s t e d  above.
12833------ 6
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D I P L O P T E R O N  Q U A D R I C O R N E ,  n e w  spe c ie s .

(P i n t e  XV, ligs. 6 ,7 .)

Tropliosome.—Colony of fragm en tary  specimen an unbranclied  stem , a tta in in g  a  h e igh t of 
abou t one-lialf inch; stem not fascicled, with d is ta n t and  very  oblique nodal jo in ts ; hydroclad ia  
a lte rn a te , sp ring ing  from th e  fron t o f th e  stem , d irected  forward and  no t divided in to  regu lar 
in ternodes, th ere  being , however, a few very  d is ta n t and ill-defined constrictions, and one well- 
defined proxim al in ternode w ithout a hydro theca  and sep ara ted  from th e  re s t of th e  hydrocladium  
by a very  oblique node. H ydro theca1 separa ted  by a little  more than  th e ir  own heigh t, one and  one- 
h a lf  tim es as high as wide, conical, ad h eren t to  the  hydroclad ia  th roughou t; m argin circu lar and  
en tire ; th ere  is a hydro theca on th e  stem  a t the  base  of each hydrocladium ; a pa ir of very long 
la te ra l nem atophores borne on a long process from the stem a little  below the  top of th e  hydro­
theca ; an o th er p a ir  of supracalycine nem atophores ju s t  above the  first, b u t no t borne on d is tin c t 
processes; two or th ree  mesial nem atophores betw een ad jacen t hydro theca1; cauline nem atophores 
of unusual length  sca tte red  irreg u la rly  over th e  fron t of the  stem.

Gonosome.—N ot known.
D istribution .— D redged near H abana, C uba; dep th , 150 to 200 fathom s; S ta te  U niversity  of 

Iowa, B aham a expedition.
N early  all of the g rea tly  elongated  lower pairs o f la te ra l nem atophores were broken off in  th e  

specimen secured, b u t a few were fo rtuna te ly  still a ttach ed  and  proved to  be considerably  longer 
th an  th e  hydro theca 1 and  exceedingly slender, w ith a small, trum pet-shaped  en largem ent a t  the  
d ista l end.

Type slides.—C at. No. 11703, Mus. S ta te  U niv. Iow a; C at. No. 18580, U.S.N.M.

D I P L O P T E R O N  G R A N D E ,  n e w  spec ies .

( P l a t e  XV I,  fijrg. 1 ,2 .)

Tropliosome.—Colony a tta in in g  a h e ig h t of 14 inches, unbranched ; stem fascicled; hydroclad ia  
a lte rn a te , borne on the  fron t of th e  stem  and  a tta in in g  a length  of 2  inches, divided into irreg u la r 
in ternodes, th e  nodes being  d is tin c t on the proxim al p a r t  and  becoming ob literated  tow ard  the  
d is ta l end. H ydro theca 1 very  large, deep, closely approxim ated ; an terio r outline doubly curved 
like th e  front o f a p itcher, m argin  en tire , no t cu t aw ay posteriorly ; a hydro theca a t  the  base 
of each hydroclad ium ; a pa ir of nem atophores borne on processes opposite th e  m iddle of each 
hydro theca ; an o th er p a ir  on very s lig h t processes on a level w ith the top of th e  hydro theca, and  
a  th ird  pair betw een the  second and  the  base  of th e  nex t hydrotheca above; cauline nem atophores 
sca tte red  along th e  fron t of th e  stem.

Gonosome.—G onangia  borne on accessory ram oli sp ring ing  from the  hydroclad ia  and composed 
of th ree  branches, each arm ed w ith num erous nem atophores and  bearing  an occasional hydrotheca. 
The gonang ia  are  ovate, w ith the  term inal ap e rtu re  su rrounded  by a slig h t rim  or collar, and  are 
borue in  c lu sters  of th ree  to  six on each hydrocladium .

Distribution.— Albatross  S ta tion  2667, la t. N. 30° 53', long. W . 79° 42' 30", 273 fathom s; S ta tio n  
2668, lat. N. 30° 59', long. W . 79° 39', 294 fathom s; S tation 2671, lat. N. 31° 20', long. W. 79° 22', 
280 fathom s.

T his species is closely allied to />. longipinna, b u t can a t  once be d istingu ished  by its immense 
hydro theca1, which are  am ong th e  larg est of the E leutlieroplea and have a very charac teris tic  ou t­
line when view ed from th e  side. The accessory ram ulus, which 1 reg ard  as essen tia lly  a phylacto- 
gonium , is more h igh ly  modified th an  in o ther species in which i t  occurs, the hydrotheca; being 
som etim es ab sen t except a t  th e  b ifu rca tions of the ram ulus, where a single one is constan tly  found.

Type slides.—Gat. Nos. 18582,18583, U .S.N .M .; Gat. Nos. 11706,11708, Mus. S ta te  Univ. Iow a; 
also in th e  collection of the  au thor.



TUK rLUM ULAKIDÆ . 83

D I P L O P T E R O N  L O N G I P I N N A ,  n e w  spec ies .

( P l a to  X V I ,  tigs. ¡I. L )

Tropliosome.—Colony of fragm entary  specimen abou t 4 inches h igh, b u t ju d g in g  from th e  th ic k ­
ness of the  stem and  leng th  of hydroclad ia  i t  p robably  a tta in s  a h e igh t of 1  foot or m ore; stem  
fascicled ; hydroclad ia  a lte rn a te , closely set, borne on opposite sides of the  stem an d  directed la te r­
ally, w ith  usually  two d is tin c t in ternodes on th e  proxim al portion, followed by  a few poorly 
m arked and  d is ta n t nodes, w hich d isappear a lto g e th er in  th e  d ista l portion  of th e  hydrocladium . 
H ydrothecæ  deep, subconical, less th an  th e ir  own leng th  ap a rt, m arg ins en tire , b u t cu t aw ay 
la tera lly  and  posteriorly  so th a t  th e  fron t o f th e  hydro theca is considerab ly  h igher th an  th e  back. 
There is a cauline hyd ro theca  a t  th e  base o f each hydroclad ium ; a pa ir of la te ra l nem atophores of 
ord inary  size borne on processes from th e  hydroclad ium  ju s t above th e  m iddle of th e  h yd ro theca  ; a 
second p a ir  of nem atophores im m ediately above th e  m argin  of th e  hydro theca  and p en d en t w ithin 
its cav ity ; a th ird  p a ir of nem atophores is found abou t m idway betw een th e  second and th e  base 
of the n ex t hyd ro theca  above.

Gonosome.—N ot known.
D istribution.— L at. N. 24° lii', long. W . 81° 2 2 ', 2 0 0  fathom s. S ta te  U niversity  of Iowa, B aham a 

Expedition.
The portion of the  ty p e  specimen obtained  shows th a t  th is  is a robust and  large species. One of 

the hydroclad ia  has an  accessory hydro tliecate  ram ulus. None of the  o thers show th is  feature, 
which is doubtless as inconstan t as in Schizotricha, and  p robably  is to be regarded  as an  accessory 
portion of the  gonosome.

Ty-pe slides.—Cat. Nos. 11704,11705, Mus. S ta te  Univ. Iow a; C at. Nos. 18581, 18585, U.8 .N.M. ; 
also in the  collection of th e  author.

P O L Y P L U M U L A R I A  G. O. S a r s  (modified).

Polyplum ularia  G. O. S a k s , F o rh a n d l .  V id e n s k .  Selsk . ,  I, C h r i s t i a n i i ,  1873, p .  13.

Tropliosome.—Colony p innate ly  branch ing , fascicled ; some of th e  hydrocladia furn ished  w ith a 
hydrotliecate ram ulus w hich sp rings from the  lirs t in ternode and  is more slender th a n  th e  hyd ro ­
cladium from w hich i t  grows. A  single pa ir o f supracalycine nem atophores.

Gonosome.—G onangia sac shaped, borne e ither on th e  fascicled b ranches or on th e  hydroclad ia  
near the origin of th e  accessory ram ulus.

P rofessor A llm an, in  h is rep o rt on th e  Porcupine Ilydro ids, 1873, described a new species for 
which he in s titu te d  th e  genus Diplopteron, characterized  by  the  doubly p in n a te  hydrocaulus and  
two pairs of la te ra l nem atophores. In  th e  descrip tion o f th e  type  species, D. insigne, P rofessor 
A llm an m entions th e  accessory ram ulus of th e  hydroclad ia , b u t does no t seem to reg a rd  i t  as a 
feature of much im portance. A few m onths before the  publication  of P rofessor A llm an’s rep o rt an 
article appeared  by G. (). S a r s 1, in w hich he described th e  genus Polyplumularia , b ased  on th e  
presence of th e  accessory ram ulus, w hich does no t ap p ear from  his descrip tion  to  be constan t. In 
1883 A llm an 2 considers the  tw o nam es Polyplum ularia  and  Diplopteron  as p ractica lly  synonym ous, 
the former h av in g  the  prio rity . The p resen t w rite r considers i t  b est to  re ta in  both  genera  in  m odi­
fied form, inc lud ing  in  P olyplum ularia  those  species hav ing  th e  accessory ram ulus, a  p innate ly  
branching stem , and  one p a ir of la te ra l nem atophores. T he d istinction  betw een th is  genus th u s 
modified and  Schizotricha, as defined in th is  w ork, is th a t  in  th e  form er an  accessory ram ulus is 
borne on th e proxim al internode of th e  hydrocladium , while in th e  la tte r  th ere  is a bifurcation  of 
the hydrocladium  beyond, the  first in ternode.

P O L Y P L U M U L A R I A  A R M A T A ,  n e w  spe c ie s .

( P l a te  X V I ,  ligs. 5 ,6 . )

Tropliosome.—Golony a tta in in g  a h e ig h t of 4 inches in  an  incom plete specimen, p innate ly  
branching, the  a lte rn a te  b ranches g iv ing  forth  a lte rn a te  b ranch le ts  from which th e  hydrocladia

1 B id ra g  t i l  K u n d s k a b e u  om N o rg es  H y d ro id a ,  V i d e n s k a b e r n e s  S e lsk a b s  F o r l i a n d l in g e r  fo r  1873, p. 13, C h r i s t i ­
ania.

- Challenger R e p o r t ,  H y d r o id a ,  P t .  1, p.  30.
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arise ; stem , b ranches, an d  b ran ch le ts  polysyphonic, the  h itte r  bearin g  on the  an terio r surface 
of each a tu b e  from w hich th e  hydroclad ia  a rise ; proxim al hydroclad ia  unbranched , th e  d is ta l 
hydroclad ia  b iram ous; th e  unb ran ch ed  hydroclad ia  and  th e  posterior ram us of th e  o thers d iv ided 
in to  reg u la r in ternodes, each of which bears a hy d ro th eca ; th e  an terio r ram us of th e  forked  
hydroclad ia  b ears  a h yd ro theca  a t  its  base and a few tow ard  the d ista l end, where they  become 
abou t as closely approxim ated  as in th e  o ther branches. H ydro theca ' d is tan t, ra th e r  shallow , 
cup-shaped; nem atophores large  in size and  excessively developed in  num bers, especially  on the  
d is ta l portions of th e  hydroclad ia, th ere  being  in addition  to th e  usual supracalycine p a ir  som e­
tim es as m any as five m esial nem atophores to  a single in ternode; cauline nem atophores very  
num erous, th ere  being a row on bo th  sides of th e  hydroclad ia-bearing  tube  and  a num ber sca tte red  
over th e  re s t o f th e  stem .

Gonosome.—G onangia ovate, sac-shaped, found usually  on the  stem  and branches, b u t som e­
tim es a t  th e  b ifu rcation  of th e  hydroclad ia.

Distribution.— Albatross S ta tion  26G6, la t. 1ST. 30° 48', long. W . 70° -tb'; dep th , 270 fathom s.
T his species is  especially  no tab le  from  the  size and  num ber of the  nem atophores. I t  also 

goes fa r  to  d em o n stra te  the  th eo ry  advanced  by  the au th o r th a t  the  fork ing  of the  hydroclad ia  is 
merely a  tem porary  con trivance connected w ith th e  m a tu rin g  of th e  gonosome. I f  only the  low er 
portion  of th e  hydroclad ia  b earin g  b ranches were exam ined, any  n a tu ra lis t would, w ithou t 
hesita tion , suppose th a t  he h ad  a species of Plum ularia  to dea! with.

Type slides.—C at. Xos. 18587,18588, U .S.X .M ; C at. Xos. 11701, 11702, Mus. S ta te  U niv. Iow a; 
also in th e  collection of th e  au thor.

H I P P U R E L L A  A l lm an  (modif ied by F ew k es i .

H ip p u re l la  A li .max ',  Mem. Mus. C om p. Zool. , 1S77, V, No. 2, p. 25: Hull. Mus. Comp. Zool. , i sx l ,  Y H I ,  No. 7, p .  134.

Tropliosome.—Colony b ranched ; hydroclad ia  p inna te  on the  proximal portion of th e  stem , b u t 
sca tte red  on d is ta l portion.

Gonosome.—O onangia  borne on d is ta l portions of the branches, w here the hydroclad ia  become 
modified into pro tec tive  nem atophorous branches, assum e a verticillate  arrangem ent, and  
inclose the  gonangia in a so rt o f pseudo-corbula; the  protectiv e b ranch le ts  bear each a row  of 
nem atophores, b u t  no hydrotheca '.

D octor Few kes th in k s  th a t  P rofessor A llm an is m istaken in his orig inal descrip tion  in 
speak ing  of th e  d is ta l b ranch le ts  as if  th ey  were hydrocladia. Specim ens before me, how ever, 
have th is  s tru c tu re , and  for reasons m entioned p resen tly  I am of the  opinion th a t  D octor Few kes 
was m istaken  in  h is identification of the  supposed H ippurella ann ulata collected by  the B lake , an d  
h ad  before him in rea lity  an  a ltogether different species, which 1 will call Hippurella loni/ivarpa. T he 
genus, therefore, has th e  tropliosom e described  by A llm an, to g e th e r w ith  th e  gonosome described 
by  Few kes.

H I P P U R E L L A  L O N G I C A R P A  N u t t i n g .

(P l a t e  XYTI, ligs. 1-3.)

Hippure l la  annula ta  F e w k e s  (n o t  A l l m a x ) ,  H ull .  Mus. C om p. Zool. ,  1S81, V I I I ,  No. 7, p.  134.

Tropliosome. '—Colony a tta in in g  a  h e ig h t of n ine inches, unbranched  th ro u g h o u t the  proxim al 
tw o-th irds, bearing  a lte rn a te  an d  subopposite  branches on the  d istal th ird ; stem  fascicled, the  
hydroclad ia-bearing  tube being  su rrounded  by the  accessory tub es; hydroclad ia  a lte rn a te , sp rin g ­
ing  from opposite sides of th e  branches, d iv ided  in to  long in ternodes, each of which b ea rs  a 
hydro theca, a lth o u g h  au in term ed ia te  in ternode is occasionally seen ; in ternodes w ith  several, 
seven or e igh t, s trong  sep ta l ridges, two or th ree  of which are behind the  hydro theca. H ydro. 
theca ' separa ted  by one and  one-half tim es th e ir  he igh t, deep, g rad u a lly  w idening tow ard  the to p ; 
ap ertu re  horizontal, an te rio r profile s tra ig h t; supracalycine nem atophores inserted  near the top of 
th e  hydro theca ' ; a m esial nem atophore borne ou a p ro tuberance  below th e  hyd ro theca  and  an o th er 
m idw ay betw een ad jacen t h yd ro theca '; cauline nem atophores num erous, a rran g ed  in  reg u la r 
vertica l rows upon th e  stem  and  branches.

'D e s c r ib e d  f rom  t h e  sp e c im en  re fe r r e d  to  H ippure l la  annula ta  AIJmau by  F e w k e s  in h i s  r e p o r t  on th e  Ul ale e 
H y d ro id a .
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Gonosome.—G onangia borne on th e  d is ta l portions of th e  m ain stem  and  branches, w here they  
are pro tected  by  a series o f  whorls of nem atophorous b ranch le ts , th e re  being  six b ran ch le ts  to 
each wliorl, and  seventeen  w horls in th e  specim en figured. The gonopliores are  qu ite  small, 
orbicular, and  sp ring  from th e  axils of th e  p ro tec tiv e  branch le ts.

D istribution .— P ia ie S ta tio n  2(19; off St. V incent; dep th , 124 fathom s.
There is no dou b t in  my m ind th a t  I )octor Few kes was in  erro r when he identified th is  specim en 

as H ippurella annulata  A llm an. Through th e  k indness of D octor W a lte r  F axon I  have been p e r­
m itted  to exam ine an d  sketch  th e  specimen, w hich differs g rea tly  from II . annulata  in size of 
colony and  of hydrotheca-, shape an d  approxim ation of hydrotheca*, a rran g em en t and  sep ta l ridges 
of the  liydrocladial in ternodes, and  p a rticu la rly  in  th e  gonosome.

Type.— In th e  M useum of C om parative Zoology, C am bridge, M assachusetts.

C A L L I C A R P A  F e w k e s .

Callicarpa F k w k e s , Hull. Mus. C om p.  Zool. , 1X81, V III ,  No. 7 ,  p. 1 3 4 .

Trophösome.—Stem  no t fascicled, bearing  a lte rn a te  hydroclad ia  a rran g ed  in a p in n a te  m anner.
Gonosome.—G onangia borne on special b ranches sp ring ing  from th e  fron t of th e  main stem, 

and  pro tec ted  by  nem atophorous b ran ch le ts  a rran g ed  in vertic ils, the  whole hav in g  a resem blance 
to a spike of w heat.

T his very  rem arkab le  form of gonosome differs g rea tly  from any  o ther ye t found am ong th e  
E leutlieroplea, be ing  one o f th e  m ost e labora te  stru c tu res  for th e  protection  of th e  reproductive 
bodies found in th a t  section o f th e  P lum ularida-. W hile i t  bears some superficial resem blance to 
the  corbula- o f Aglaophenia, th e  fundam enta l s tru c tu re  is w idely different. I t  is as D octor Few kes 
says: “ M orphologically speaking, as if  th e  proxim al p a r t o f the b ranch  w hich bears pinm e iu 
H ippurella  w as reduced to  a peduncle, and  the  d ista l end w ith  its  v ertic illa te  rib s becam e the  
gonosome.”

The tropliosom e of the  only known species of th is  in te restin g  genus resem bles g rea tly  th a t  
of the  well-known .Plumularia.

C A L L I C A R P A  G R A C I L I S  F e w k e s .

( P l a te  X V II ,  tigs. 4-6 .)

Callicarpa gracilia F e w k e s , Bull .  Mus. ('oni]). Zool. , 1 8 8 1 ,  V II I ,  No. 7 ,  p .  1 3 1 .

Tropliosome. '—Colony unbranched , b u t w ith w hat appears to be a stum p of a single branch , 
a tta in ing  a he igh t of about (5 inches; stem  fascicled, with a cen tra l hydroclad ia-bearing  tu b e  su r­
rounded by num erous accessory tubes ; d is ta l portion  no t fascicled an d  no t d iv ided in to  regu lar 
in ternodes; hydroclad ia  a lte rn a te , no t very  closely approxim ated , d iv ided  into iu ternodes by 
inconspicuous nodes, and  w ith  a  s lig h t constric tion  or p a r tia l annu la tion  on th e  an te rio r face near 
each node; th e re  are  no in term ed ia te  in ternodes. H ydrotheca- deep, cylindrical, w ith  th e  an terio r 
profile nearly  s tra ig h t, ap e rtu re  h o rizon ta l; supracalycine nem atophores large, trum pet-shaped , 
grow ing from sm all processes on a level w ith  th e  top  of th e  hy d ro th eca ; m esial nem atophore 
borne on a  sm all p ro tuberance  a t th e  proxim al end of th e  in ternode.

Gonosome.—G onangia borne on a specialized b ranch  w hich bears no hydroclad ia , b u t consists 
of a central stein  or axis bearing  a series of v ertic illa te  b ranch le ts, each of w hich te rm in a tes  in 
four slender processes, each bearing  a row of free nem atophores on its  inner side. There are 
th ree of these b ran ch le ts  to  each verticil. The gonangia  grow in th e  axils o f th e  b ranch lets.

D istribution.—U nknown. Label lost. I t was found am ong the  m aterial b ro u g h t hom e b y  th e  
HlaTe and  belongs doubtless to  the  W est Ind ian  fauna.

The gonosome of th is  rem arkab le  species is th e  m ost e laborate  and  h igh ly  specialized found 
among the  E leutlieroplea. I t  seems th a t  the  whole affair is a modified b ranch , an d  i t  is p robable  
th a t  each b ranclile t, or p liy lactocarp , is a modified hydrocladium , a lthough  sueli homologies are 
necessarily obscure and far from satisfactory .

; T h e  ( Inscrip tion  is from D octo r  F e w k e s ’s t y p e  spec im en .
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The stem of th is  species differs from th a t  of nearly , if  no t all, o ther A m erican P lum ularidæ  
in having' th e  hydroclad ia  borne on a tube  which is cen tra l and not an te rio r to  the  accessory tubes 
of th e  fascicled stru c tu re . The accessory tu b es a re  sm aller th a n  in m ost species, w hich m ay 
account for Doctor Few kes’s error in describing' th e  stem  as no t fascicled.

Typen.—In  th e  M useum of C om parative Zoology, C am bridge, M assachusetts.

H A L O P T E R I S  A l lman .

Halopteris  A l l m a x , Mem. Mus. Comp. Zool. , V , No. 2 , p .  32 .

Trophosome.— Stem  and  hydroclad ia  d iv ided  in to  in ternodes, th e  hydroclad ia  p inna te ly  
a rranged . H ydrothecæ  cup-shaped and  fu rn ished  w ith a p a ir  of la te ra l nem atophores which are 
fixed in stead  of free, as in  th e  o ther E leu tlie rop lea ; m esial nem atophores free.

Gonosome.'—G onangia oval, sac-shaped, borne a t  th e  bases of the  hydro thecæ  an d  unpro tec ted  
by any  form of phylactogonia.

This genus is o f pecu liar in te res t from the  fac t th a t  it  com bines th e  ch a rac ters  of th e  tw o 
g rea t groups of P lum ularidæ  having  th e  fixed nem atophores of the  S ta top lea  rep resen ted  by  the  
la te ra l pair, and  th e  free m esial nem atophores of the  E leu therop lea  rep resen ted  by th e  m esial 
and  cauline nem atophores, all of which are  b ithalam ic. In  m ost respects, how ever, i t  shows very  
decided affinities w ith th e  la tte r  group. X ot in frequen tly  the  upper p a r t  of the  liydrocladial 
in ternode is sep a ra ted  from th e  re s t by a d is tin c t node, th u s form ing an in term edia te  in ternode 
w hich is d istinc tly  a ch arac ter of th e  E leutheroplea. The shape of th e  hydrothecie, to g e th e r w ith 
th e  a rran g em en t of th e  in ternodes, especially when th e  in term ed ia te  in ternode is p resen t, th e  
a lte rn a tin g  oblique and  s tra ig h t nodes, an d  th e  shape and  location of the  gonangia, show th a t  
th is  genus has decided affinities w ith th e  catharina  group of th e  genus Plum ularia.

H A L O P T E R I S  C A R I N A T A  A l lm a n .

( P l a t e  X V II ,  figs. 7-9.)

Halopteris  carinata  A l l m a x , Mem. Mus. Comp. Zool. ,  1877, V, No. 2, p .  33.

Tropliosome.--Colony a tta in in g  a h e ig h t of abou t 2 inches, sparsely  b ran ch ed ; stem  no t 
fascicled, d iv ided  regu larly  into in ternodes, each of which bears a hydrocladium  on a process 
from n ear its  proxim al end; hydroclad ia  a lte rn a te , first in ternode short, th e  o thers long, each 
b earin g  a h y d ro th eca ; nodes oblique. H ydrothecæ  ra th e r  deep, cup shaped, each w ith  an 
an te rio r heel end ing  in  a b lu n t m arg inal tooth , th e  m argin being otherw ise en tire ; up p er th ird  
o f hyd ro theca  free from th e  in ternode; supracalycine nem atophores borne ou long curved  la te ra l 
processes from th e  in ternode, cup-shaped and  im m ovable; tw o m esial nem atophores to  each 
in ternode, one above and  one below th e  h y d ro theca ; cau line nem atophores fixed.

Gonosome.—G onangia oval, sac-shaped, borne a t  the  bases of the  hydrotheca ', and  no t 
p ro tec ted  by  phy lac togon ia  of any  kind.

D istribution .—Off O arysfort Reef, 35 fathom s (Pourtalès). B etw een E leu th e ra  and  L ittle  
G at Island , B aham as, 3 to 13 fathom s, S ta te  U niversity  of Iowa, B aham a E xpedition .

A s before rem arked , th ere  is an  occasional in te rm ed ia te  hydroclad ial in ternode. B ale says 
concerning th is  species: In  Professor A llm an’s figures, however, th e  cup of th e  sarco theca is 
shown raised  above th e  m arg in  of the  hydro theca , and th e  long tu b u la r  ad n a te  portion seems 
ra th e r  to resem ble the peduncles, which in several species of P lum ularia  su p p o rt th e  sarcotheca', 
th an  an in tim ate  p a r t  o f the  la tte r  o rgans . 2 A n exam ination o f  the  specim ens a t  h and  fully  
bears ou t B ale’s supposition.

These supports  are  doub tless homologous w ith the processes bearing  th e  supracalycine 
nem atophores in  P lum ularia  catharina, for instance, and  renders still more m arked  th e  resem blance 
previously  alluded  to  betw een Halopteris an d  th e  catharina  type of Plum ularia, th e  m ain difference 
being in th e  fact th a t  in  Halopteris these  nem atophores are  en tire ly  im m ovable.

Type.— Iii th e  M useum of C om parative Zoology, C am bridge, M assachusetts.

1 H i t h e r t o  nm lese r ibe i l . 2T h e  G e n e ra  o f  t h e  I ’lu m u la r i i ik e ,  p p .  7, S.
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?  G A T T Y A  A l l m a n . 1 

Gattya  A l l m a n ,  .Tourn. L im i.  Sno., Zoo]. , 1885, X IX ,  p. 155.

Trophosome.—Ily d ro cau lu s  consisting of liydroclad ia  which sp ring  from a creeping stolon or 
from one ano ther th ro u g h  th e  in te rven tion  of a jo in ted  peduncle, and  are  divided into d is tin c t 
in ternodes, each in ternode carry in g  a hydro theca. H ydrotheca; w ith  d e n ta te  m arg in ; m esial 
nem atophores fixed, no t ad n a te  to  th e  h y d ro theca ; la te ra l nem atophores movable.

Gonosome—G onangia d e s titu te  of special p ro tec tive  ap p ara tu s .
P rofessor A llm an reg a rd s  th is  genus as belonging to  th e  E leu therop lea, a lthough  i t  has m arked 

relations with th e  S ta to p lea  in  hav ing  a fixed m esial nem atophore and  hydro thecal teeth . The 
peduncu la ted  hydroclad ia  co n stitu te  a featu re  which I  believe to be un ique  am ong th e  P lum ularidæ , 
the  peduncle consisting  of several sho rt in ternodes devoid of hydrocladia.

G A T T Y A  H U M I L I S  A l lm a n .

( P la te  X V II,  figs. 10, 11.)

Gattya Immitis  A l l m a n ,  J o u r n .  L in n .  S o p . ,  1885, XIX, p. 156, pi . x x i v .

Trophosome.'2— H ydroclad ia  borne along th e  len g th  of a creeping tu b u la r  stolon, from which 
each sp rings by  a cy lindrical jo in ted  peduncle, occasionally  sending  oft' a b ranch  w hich sp rings 
in a sim ilar way from the  hydrocladium  w hich carries i t ;  in ternodes of hydroclad ia  sep ara ted  
from one ano ther by very  d is tin c t jo in ts . H ydro theca 1 boat-shaped, ad n a te  to  th e  in ternode by 
the  whole epicauline wall ; ap e rtu re  w ith  a s tro n g  too th  on e ither side an d  ano ther in f ro n t; no 
in tra th eca l r id g e ; m esial nem atophore short, w ith  a w ide cup shaped  term ination , sep ara ted  by a 
short in te rv a l from th e  h y d ro th eca ; la te ra l nem atophores trum pet-shaped , supported  on sho rt 
styloid processes w hich are  g iven off on a level w ith  th e  hyd ro thecal m argin.

Gonosome.—G onangia pyriform  w ith a broad  tru n ca ted  sum m it, sp ring ing  each by a narrow  
jo in ted  peduncle from th e  side of an  in ternode close to  the  posterio r wall o f th e  hydro theca.

Locality.— U nknow n.
I  include th is  rem arkab le  form here, a lthough i t  is no t know n to be an  A m erican species. I t  

was found by  P rofessor A llm an am ong th e  species collected by Miss G a tty , m any of w hich came 
from A m erica. The figure given witli th e  orig inal descrip tion  rep resen ts G. humilis as grow ing on 
an alga, apparen tly .

The species is of sueli unusual in te re s t from a m orphological s tan d p o in t th a t  i t  is desirab le  to 
include i t  here  for th e  purpose of calling  th e  a tten tio n  of A m erican s tu d en ts  so th a t  th ey  m ay be on 
th e  lookout for it.

Distribution o f  the Am erican ¡/enera o f  Htatoplean Plmnularidw.

A g l a o p h e n ia ___
Thecocarpus ........
C la d o c a r jn m ___
A<jlaop/teno])sis .
L f t o c a r p x i s ........
Halicornar ia  . . .
Nud itheca ............
Streptocaulus  . . .

T o t a l ........

G eograph ical.

A t l a n t i c .  ' I ' j i c i f i e .

4
U

B ath y m e trica l.

:u 19 4 ! 8 9 3 2
1 1 3

14 ! 2 4 Hi 7 i
4 .. 1 1

5 1 •> 1 2
3 1 2 1 : I
i  : 1
i  . i 1

69 27 9 lii 22 17 4

! T h e  in t e r r o g a t i o n  m a r k  p r e c e d in g  t h e  n a m e  o f  t h i s  pernis is p l a c e d  th e r e  to  m il  a t t e n t i o n  to  t h e  f a c t  t h a t  i t  is 
n o t  k n o w n  to  ho  A m er ican .

- O r ig in a l  d e s c r ip t i o n  q u o t e d  en t i r e .
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In  com paring th e  above w ith  th e  tab le  show ing the  geographical and  bathym etrica l d istribu tion  
of th e  E leu therop lea we find th a t  th e  proportion which th e  W est Ind ian  forms bear to  th e  whole 
num ber of species is iden tical in the  two groups. In  both of them  75 per cen t o f all th e  species 
a re  found in th e  W est In d ian  region. The S ta top lea  a re  more ab u n d an tly  rep resen ted  on our 
N orth  A tlan tic  seaboard  th a n  th e  E leu theroplea, there  being  15 species (26 per cent) of th e  form er 
to 9 species (17 per cent) o f th e  la tte r . O nly 5 (7 p er cent) o f our A m erican species o f S ta to p lea  
a re  rep resen ted  in Europe, while 5 (10 per cent) o f th e  E leu therop lea  are found on the  E uropean  
coasts. B u t in each case severa l genera  a re  rep resen ted . In  bo th  groups a single species is com­
mon to b o th  th e  A m erican (Pacific) and  A u stra lian  fauna'.

In  th e  bath y m etrica l d is trib u tio n  a  sim ilar com parison shows th a t  of the S ta top lea  52 species 
(75 per cent) are  found inside of the  100-fathom line, while in th e  E leu theroplea there  are  .'74 species 
(65 per cent) found in th e  sam e lim its. In  th e  S ta to p lea  a single genus is confined to a dep th  
g rea te r th a n  100 fathom s, while th e re  a re  2  of these  deep-w ater genera am ong th e  E leu theroplea.

In  th e  S ta top lea  5 species have been d redged  from a  dep th  g rea te r than  500 fathom s, the  
deepest be ing  1,742' fathom s, while in the  E leu therop lea  only one sueli species is recorded found 
a t  a d ep th  of 5702 fathom s.

K E Y  T O  '1I1E (1F.NKIÎA OK S T A T O P I .F .A N  P I . F M I  1.A1ÍID . K .

C o rb u la 1, each  o f  w h ic h  is a  m odified  
h y d ro c la d iu m .

P r o t e c t i v e  b r a n c h le t s ,  e ach  o f  w h ic h  
G o n o s o m e .  <¡ is a n  a p p e n d a g e  to  a  h y d r o c l a d iu m .

P r o t e c t i v e  b r a n c h le t s ,  ea c h  o f  w h ic h  
is a  m odified  h y d ro c la d iu m .

G o n a n g ia  w i t h o u t  p r o t e c t iv e  c o n t r i v ­
ance  o f  a n y  k in d .

L a t e r a l  m a r g in a l  t e e t h  n o t  i n c o n s p ic u o u s ;  no  h y d r o t h e c a  a t  
base  o f  each g o n a n g ia ]  l e a f ...........................................Aglaophenia.

L a te r a ]  t e e t h  in c o n s p ic u o u s ;  a  h y d r o t h e c a  a t  base o f  e ach  
g o n a n g ia l  l e a f ....................................................................... Thecocarpus.

T w o  p a i r s  o f  l a t e r a l  n e m a to p h o r e s  to  caeli h y d ro th e c a .
( Pentandra.)

D is ta l  h y d r o c l a d i a  re p la c e d  b y  sp in e - l ik e  p rocesses  ; a n  a n t e ­
r io r  i n t r a th e c a l  r i d g e .............................................( Acanthocladia in.)

C a u lin e  n e m a to p h o r e s  n o t  ve ry  l a rg e ,  or , i f  la rg e ,  n o t  dis- 
t in e t ly  c r o n u la te d  ; p h y la c to g o n iu m  n o t  j o i n t e d .  ( ladocarpu«.

Cauline, n e m a to p h o re s  la rg e  a n d  e r e n u l a t e d ;  p h y l a c to g o n iu m  
jo in t e d ,  o f te n  w i th  h y d r o t h e c æ ........................... Aglaophenopsis.

S tem  fa sc ic le d ;  a p r o m in e n t  p e r fo r a t e d  p rocess  a t  t h e  b ase  o f  
e ach  h y d r o c l a d i u m ..............................................................Lytocarpus.

S u p ra c a ly c in e  s a rc o th e c a 1 w a n t i n g ....................(Kirchenpauer ia .)
An a n t e r i o r  i n t r a th e c a l  r i d g e ;  110 s e p ta l  r id g e s  in  h y d r o c l a d i a !  

i n t e r n o d e s ............................................................................. Halicornaria.
No m a r g i n a l  t e e t h ;  h y d r o c l a d i a  b r a n c h e d .....................Nuditheca.
l i y d r o c l a d i a  a r r a n g e d  in  a  s p i r a l  a ro u n d  t h e  s tem .

Streptocaulus.

H y d r o th e c a l  w a l l  r e d u p l i c a t e d .  No s u p ra c a ly c in e  n e m a t o p h o r e s ................................................................................(Diplocheilus.)

A G L A O P H E N I A  L a m o u r o u x  (modified).

CALATHOPHORA (subgenus) Kirchenpauer.

Trophosome.— Stem  no t fascicled in A m erican species; hydro thecal m argin d en ta te ; a posterio r 
in tra th eca l rid g e  p resen t and usually  well m arked ; two supracalycine and  one m esial nem ato­
phore a ttach ed  to  each hydro theca.

Gonosome.—G onangia inclosed in a tru e  corbula form ed of a modified p inna, its  leaves w ithout 
hydro theca ' a t th e ir  bases. The corbula  m ay be e ith er open or closed.

This genus as orig inally  described  by Lam ouroux " included all know n P lnm ularida; except 
th e  genus Nemertesia =  Antennularia. In  1857 M cC rady 4 re s tric ted  th e  genus to  th e  forins now 
em braced in  the  S tatop lea, in w hich he was followed by  A gassiz  -’ in 1862, an d  I lin ck s"  in 186S. 
K irch en p au e r7 in 1872 divided the  genus in to  four subgenera, Calothophora, Paehyrhynchia,

1 Aglaophenopsis verrilli.
2 P lum ular ia  alternata.
:i B u l l e t i n  S oc ié té  P h i lo m a t iq u e ,  1812.
4 G y m n o p h t h a l i n a t a  o f  C h a r l e s to n  H a r b o r ,  p. 200.
■^Contributions to  t h e  N a t u r a l  H i s to r y  o f  t h e  U n i t e d  S ta te s ,  TV. p. 208.
• B r i t i s h  l l y d r o i d  Z o o p h y te s ,  p. 281.
7U o b e r  «lie U y d r o id e n fa m i l io  P lu n m la r id a - ,  P t .  1, Aglaophenia , p .  25.
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Lytocarpia, and  Macrorhynchia. H is first section, Calathophora, included tlie  genus Aglaophenia  
as used here. In  his th ird  section, Lytocarpia , lie includes form s sueli as Aglaophenia myriophyllum, 
which Allm an 1 p laces in th e  genus Lytocarpus, B a le - reg a rd s  as a p a r t o f th e  genus Aglaophenia, 
and the  p resen t w riter would place in a new genus, Thecocarpus.

I t  will be seen th a t  I here agree w ith  Bale in th e  opinion th a t  th e  corbula of Thecocarpus is a 
tru e  corbula, differing from th a t  o f Aglaophenia m ainly in b earin g  liydrotheea' a t the  bases of its 
leaflets.

D istribution o f  the Am erican species o f  Aglaophenia.

Species.

rhynchocarpa  .
c a l a m u s ..........
r i g i d a ...............
d u b i a ................
lophura r p a . __
e l e g a t i s ............
a p o c a r p a ........
f l o w e r s i ............
in s ig n i s ............
a p e r t a ..............
cris ti frons  __
c o n t o r t a ..........
m i n u t a ............
perpus i l la ........
m ain  m i l l a t a . .
m i n i m a ..........
p e r f o r a t a ........
s i m p l e x .......
a l l m a n i ............
r o b u s t a ............
r a th b u n i ..........
latirostris  ........
s tr u th io n id es . .
r a m u l o s a ........
o c tocarpa ........
g r a c i l l i m a ___
;pa ta gon ica___
crenata  ............
trifida  ..............
t r i c u sp i s ..........
cons tr ic ta ........
s a v ign y an a  . . .
bicorn u t a ........
p e l a g i c a ..........

G eog raph ica l. 

A tla n tic . Pacific.

.

3 .

H

1!
■r.

+
+

P a tl iv m c tr ic a l.

+ 1

+  ?

+

- r

K E Y  T o  T H E  A M E R I T A N  S P E C I E S  OK A G L A O P H E N I A .

Axis  o f  h y d r o t h e c a  fo rm in g  an  ¡unite «angle w i th  h y d ro c la d iu m .  l l y d ro -  
c la d ia l  in te r n o d e s  w i th  m ore  th a n  tw o  d i s t i n c t  sep ta !  r idges .

rhynchocarpa.
S u p ra c a ly c in e  n e m a to p h o re s  s l i g h t ly  o v e r to p p in g  th e  h y d ro th e c a .

calani us.
M a rg in a l  t e e th  on a  level  w i t h  base  o f  n e x t  h y d r o t h e c a  a b o v e . . .rigida.  
M a rg in a l  t e e t h  d i s t i n c t l y  be low  t h e  b ase  o f  t h e  n e x t  l i y d ro th e e a

above, .................................................................................................................. dubia.
Axis  o f  l iy d ro th e e a  n e a r l y  o r  quite,  p a r a l l e l  w i t h  t h a t  o f  h y d r o c la d iu m .  

1 ly d r o c l a d i a  s p r in g in g  from d i s t a l  e n d s  o f  s te m  j o i n t s . . .  lophocarpa. 
H y d r o c l a d i a  s p r in g in g  from n e a r  m id d le  o f  s tem  j o i n t s . . .  .apocarpa.  
C o lony b r a n c h e d ,  o ve r  1 inches  h ig h .  Hydro theca*  a p p r o x im a te d .

fiowtirsi.
C olony  u n b r a n c h e d .  Hydro theca*  r a t h e r  close se t .  C o rb u la  a r c u ­

a t e  .....................................................................................................................elegans.

1 Challenger  R e p o r t ,  lM umuhmda*, pp .  12, -10.
- See T h e  ( le ñ e ra  o f  t h e  J’lumuhtri ida*,  p. 12. e tc . ,  for a n  e x c e l l e n t  d iscuss ion  o f  t h i s  a n d  o th e r  p o in t s  o f  i n t e r e s t  to

th e  s y s t e m a t i s e

Mesial n e m a to p h o re  s h o r t ,  w i t h o u t  c o n ­
s t r i c t io n  or  s e p ta l  ridge,, f o rm in g  an 
a c u te  a n g le  w i th  h y d ro th e c a .  M a rg in a l  
t e e th  even a n d  re g u la r .  JUgida g roup .
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M esia l  n e m a to p h o re , fo rm in g  n e a r ly  a r i g h t  
a n g le  w i t h  l iy d ro th e e a ,  w i t h o u t  co n ­
s t r i c t io n .  M a rg in a l  t e e t h  e v e n  a n d  r e g ­
u la r .  Insignis  g roup .

F re e  p o r t io n  o f  m es ia l  n e m a to p h o r e  lo n g e r  t h a n  w i d t h  o f  h y d ro th e c a .
insignis.

F re e  p o r t io n  o f  m es ia l  n e m a to p h o r e  s h o r t e r  t h a n  w i d t h  o f  h y d ro th e c a .
A p e r t u r e  n e a r ly  h o r iz o n ta l .  C o r b u la  o p e n ...................................... aperta.
A p e r tu r e  n e a r ly  h o r iz o n ta l .  C o r b u la  c lo s e d ........................... crist ifrons .
A p e r tu r e  a t  a n  a n g le  o f  n e a r ly  45° w i t h  a x is  o f  h y d r o c l a d iu m .

contorta.

C olony  small ,  u n b r a n c h e d .  Mesial  n e m a ­
to p h o re  w i th  a  c o n s t r i c t i o n  or  in te rn a l  
h o r i z o n ta l  s e p ta l  r id g e .  T w o  s t r o n g  
processes  b e lo w  th e  base o f  each  h y d r o ­
c la d iu m ,  on f ro n t  o f  s tem . Minuta  
g ro u p .

H y d r o th e c a l  k e e l  p r e s e n t :
Keel b ro ad .  R o o t s to c k  d i s t i n c t l y  a n d  r e g u l a r l y  a n n u l a t e d . .  minuta.  
Keel n a r ro w .  R o o ts to c k  n o t  r e g u l a r l y  a n n u l a t e d .  C o lony  less  t h a n

one h a l f  inch  h i g h ............................................................................. perpusi lla.
C o lo n y  m ore  t h a n  1 in c h  h i g h ...................................................... mammilla ta .

Xo h y d r o t h e c a l  k e e l  :
H y d r o th e c a  a lm o s t  c y l i n d r i c a l .............................................................. minima.
l i y d r o t h e e a  o b c o n i c a ' .............................................................................perforata .
U p p e r  p o r t io n  o f  h y d r o th e c a  f re e ..........................................................simplex.

M esia l  n e m a to p h o re  long,  ad n a te ,  re a c h in g  |
n e a r ly  to to p  o f  h y d r o th e c a ,  w i t h o u t  I M a rg in a l  t e e t h  m o d e r a t e ly  l o n g ...................................................................allmani.
in te r n a l  sop ta i  r id g e .  M a rg in a l  t e e t h  | M a rg in a l  I e e th  v e ry  l o n g .................................................................................... robusta.
even  a n d  r e g u la r .  A llm a n i  g ro u p .  I

M a rg in a l  t e e th  u n e v e n  ; a n t o r i o r o n c s  o f ten  
th e  longes t .  Arborea  g roup .

Incerta• sedis .

M esia l  n e m a to p h o r e  n o t  r e a c h i n g  n e a r  to p  o f  h y d r o t h e c a  rathbuni.
M esia l  n e m a to p h o r e  e x p a n d e d  a n d  r e a c h in g  d e c id e d ly  a b o v e  to p  of  

h y d r o t h e c a ........................................................................................................latirostris.
Mesial  n e m a to p h o r e  t u b u la r ,  a n d  r e a c h in g  d e c id e d ly  a b o v e  to p  o f  

h y d r o t h e c a ..................  ramulosa.
C olony  4 o r  m ore  in c h e s  h ig h .  T h re e  l iy d ro th e e a '  b e tw e e n  c o r b u la  an d  

s t e m .............................................................................................................. struthionides.
C olony  n o t  m o re  t h a n  ¡I inches  h ig h .  O ne  h y d r o th e c a  b e tw e e n  c o r b u la  

a n d  s t e m ........................................................................................................... octocarpa.
Mesial n e m a to p h o r e  v e ry  sh o r t .  A n te r io r  t o o th  v e ry  l o n g . . .gracill ima.
T w o  long  a n t e r i o r  t e e t h ..............................................................................patagonica.

M a rg in s  o f  h y d r o th e c a '  a lm o s t  sm o o th  a n d  c rem a te .............................crenata.
M a rg in  w i th  8 to  10 t e e t h ;  m es ia l  n e m a to p h o r e s  n e a r  c e n t e r  o f  h y d r o ­

t h e c a ' ...........................   trifida.
M a rg in  s m o o th ;  m es ia l  n e m a to p h o re  a d n a t e  to  f ro n t  o f  l iy d ro th e e a .

tricuspis.
T h re e  l i y d ro c la d ia  b o r n e  on  each  in te r n o d e  o f  s t e m ....................... constricta.
H y d r o th e c a l  a p e r t u r e  a lm o s t  v e r t i c a l  ; m es ia l  n e m a to p h o r e s  very  lo n g  

a n d  t u b u l a r ................................................................................................... savignyana.
M esia l  n e m a to p h o re  d o u b l e .......................................   bicornuta.
C olony  sm all ,  p e la g ic  on g u l f -w ee d ,  c h a r a c t e r s  n o t  d e t e r m in a b le .

pelagica.

A G L A O P H E N I A  R H Y N C H O C A R P A  A l lm a n .

( P l a t e  X V I I I ,  t ig s .  4 , 2 . )

Aglaophenia  rhynchocarpa  A l l m a n , Mem. Mus. C o m p .  Zook, 1877.  V,  No. 2 ,  p. 40 , p i .  x x m .

Trophosome.—Colony usually  unbranched , a tta in in g  a he igh t of about 2J inches; stem  not 
fascicled, d iv ided in to  reg u la r in ternodes which are more ap p aren t in th e  d istal th an  in th e  proxim al 
portion, each of which bears a hydrocladium  near its  d is ta l end; liydrocladia a lte rn a te , ra th e r  
close together, d iv ided  in to  reg u la r in ternodes, each of which is itse lf d iv ided  by in te rna l sep ta  
or ridges in to  abou t five com m unicating cham bers. liy d ro th eea ' closely approxim ated , robust, 
w ith th e  an terio r profile s trong ly  concave above the  m esial nem atophore; ap e rtu re  oblique, m argin 
w ith abou t eleven reg u la r te e th . There is a shallow  keel in front which projects above th e  
m arg inal tee th , and a s trong  oblique in tra th e c a l ridge paralle l to th e  mesial nem atophore. 
Supracalycine nem atophores sto u t, reach ing  to  th e  level of th e  top  of th e  h y d ro th eca ; m esial 
nem atophore short, ad n a te  to  th e  hydro theca  for the  g rea te r p a r t of its  leng th , w ith the  d is ta l end 
form ing a sho rt spur-like projection.

Gonosome.—A closed corbula w ith its  d is ta l end narrow ed and  p ro jecting  forw ard like a beak. 
T here are ab o u t ten pairs of leaves, each w ith a row of nem atophores on its  d is ta l edge and  a long 
spur-like projection a t  its  base. T here is a single hyd ro theca  betw een th e  corbula and th e  stem.

D istribution .— Key W est, F lorida, d to 4 fathom s; Albatross S ta tion  2333, la t. N. 23° 11'. 
long. W . 82° 1 0 ', 1(50 fa thom s; off H abana, (Juba, 150 to  250 fathom s, S ta te  U n iversity  of Iowa 
E xpedition.
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The corbula does no t alw ays p resen t so s trik in g  a “ b e a k ” as is seen in tlie  illu s tra tio n  in 
A llm an’s work. The species is a w ell-m arked one, however, especially on account of th e  num erous 
sep ta  in  th e  liydrocladial in ternodes.

Type.—In  th e  M useum of C om parative Zoology, C am bridge, M assachusetts.

A G L A O P H E N I A  C A L A M U S  A l lm a n .

(P la to  X X IV ,  tigs. 9-11.)

Aglaophenia calamus  A l l m a n , Challenger R e p o r t ,  V II ,  l ' t .  20 , ]». 2 9 , p i .  x i i .

Trophosome.1—Colony a tta in in g  a he igh t of about ¡i inches; stem  monosyphonic, simple, or 
w ith a few branches sp ring ing  from its  an terio r asp ec t; hydrocladia ra th e r  close, abou t tw o-ten ths 
of an inch in leng th . Hydrotheca* w ith  th e  m argin  deeply se rra ted ; in tra th eca l ridge  short, near 
the floor of th e  h y d ro theca ; m esial nem atophore ad n a te  to th e  wuills of th e  h yd ro theca  for about 
ha lf th e ir he igh t, and  th en  continued  as a sh o rt spur-like process, w hich does no t reach  th e  level 
of th e  hydro thecal m arg in ; la te ra l nem atophores som ew hat tlask-shaped, s ligh tly  overtopping  
the m argin.

Gonosome.—C orbula ra th e r  long, cylindrical, w'ith about seven p a irs  of ad n a te  costa*, each 
costa carry ing  four or five tu b u la r  denticles, and w ith  a  spur-like denticle a t its  base.

D redged off Ballia, from a depth  of 10 to 20 fathom s.
This species g rea tly  resem bles A . rigida  A llm an, from w hich it  differs, ju d g in g  from the  

figures, in hav ing  s to u te r hydrotheca*, longer supracalycine nem atophores, an d  a m uch less 
num ber of corbula ribs w ith  la rg e r and  less num erous nem atophores.

Type.—In  th e  South K ensington  M useum, London.

A G L A O P H E N I A  R I G I D A  A l lm a n .

(Pla tt i  X V II I .  ligs.  3 ,7 .)

Aglaophenia rigida  A i . i . u a n ,  Mem. Mus. Comp. Zool.,  1877, V. No. 2, p. 13, pi. x x v .
Aglaophenia rigida  C l a r k e . Hull. Mus. Comp. Zoo].. 1879, V, No. 10. p. 248.

Trophosome.—Colony m uch branched, slender, a tta in in g  a he igh t of 24 inches ; stem  no t fascicled, 
very slender and  wiry, g iv ing  off branches usually  in p a irs  from th e  fron t of th e  stem, d iv ided  into 
in ternodes, each of which supports  a hydrocladium  on a process near its  d is ta l en d ; hydroclad ia  
short (especially in specim ens from the  A tlan tic  coast of th e  U nited  S ta tes), divided in to  regu lar 
in ternodes, which are  sho rte r than  in the  p receding  species and  have tw o sho rt in te rn a l septa, 
one opposite th e  in tra th eca l ridge  and  ano ther below* the supracalycine nem atophores. Ilydro- 
tlieca* closely approxim ated , s tou t, vdtli deep concavity  in th e  an terio r profile, and  h av in g  about 
eight, strong , deeply cu t, m arg inal te e th : in tra th eca l ridge sh o rt; supracalycine nem atophores 
about reaching  th e  top  of th e  h y d ro th eca ; mesial nem atophore w ith its  d ista l portion  w idely 
separated  from th e  hydro theca, stou t, reach ing  abou t to  th e  level of th e  m iddle of th e  hydrotheca.

Gonosome.—C orbula long, cylindrical, w ith tw elve to  fourteen pairs of leaves when m atu re ; 
leaves closed, each w ith  a row of nem atophores along its  d is ta l edge and a s tou t sho rt sp u r a t  its  
base.

D istribution .—Off Cape Fear, F lo rid a ; dep th , !) fa thom s; Blal;e, 10 miles no rth  of Zoblos Island, 
lat. N. 24° 8 ', long. IT . 28° 51'; dep th , 38!) fa thom s; Albatross, num erous s ta tions from la t. N. 22° 
to lat. N. 30°, usually  in less th an  100 fathom s; S ta te  U niversity  of Iow a E xpedition , S ta tion  28, off 
Sand Key, F lo rida , 110 fathom s.

N um erous specim ens from the  coasts of th e  C arolinas in the  region south of 11 a tte ra s  are  very  
long and slender, w ith sho rt hydroclad ia. T his species appears to  be th e  m ost ab u n d an t Aglao­
phenia on our A tlantic, seaboard , g rea t q u an tities  hav in g  been secured by th e  U. S. F ish  Commission 
dredging expeditions. The trophosom e is difficult to  d istingu ish  from th a t  of A . gracilis A llm an, 
bu t th e  colonies are much la rg e r and  the  hydrothecie s to u te r and more closely set th a n  in th a t  
species.

Type.— In the  M useum of C om parative Zoology, C am bridge, M assachusetts.

1 O r ig in a l  d e s c r i p t i o n  q u o te d  en t i re .
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A G L A O P H E N I A  D U B I A '  N u t t i n g .

( I ’l a te  X V III ,  tig. r>.)

Aglaophenia gracilis  A l t .m a n ,  Mem. Mus. Comp. Zool.,  1S77, A’, No. 2, p. 42, pi .  x x v .
Aglaophenia gracilis  C i .a h k i :, Hull. Mus. Comp. Zool.,  1879, V, No. 10, p. 248.
Aglaophenia gracilis  F k w k k s ,  Hull. Mus. Com]]. Zool.,  1881, V I I I ,  No. 7, p. 121.

Trophosome.—Colony sparing ly  branched , a tta in in g  a h e ig h t o f 4 inches; stem  no t fascicled,
d iv ided  in to  reg u la r in ternodes, each of w hich bears a hydrocladium  on a process from  n ear its
d is ta l en d ; hydroclad ia  d iv ided  in to  reg u la r in ternodes, each of which bears a hydro theca  and  lias 
its  cav ity  p a rtia lly  d ivided by tw o incom plete in te rn a l sep ta , one being opposite th e  in tra th eca l 
ridge  and  th e  o ther below th e  base of th e  supracalycine nem atophores. H ydrothecæ  ra th e r  stout, 
s ligh tly  separa ted , w ith  the  an te rio r profile concave and  abou t e ig h t deeply cu t tee th  around  th e  
m arg in ; in tra th eca l ridge  well m arked  b u t  sh o rt; supracalycine nem atophores barely  overtopping  
th e  hydro theca; m esial nem atophore stou t, w ith its  d is ta l p a r t  w idely separa ted  from th e  h y d ro ­
th eca  and  its  end reach ing  to  ab o u t th e  m iddle of the  h e ig h t of the  la tte r ; tw o cauline nem ato­
phores on th e  fron t o f each in ternode of th e  stem , and  ano ther small one a t  the  base o f each 
hydrocladium .

G on osome.—17 o t  know n.
D istribution .—Off C arysfo rt K eef; dep th , 52 fathom s; Blake, W est In d ies; dep th , 37 fa th ­

oms (C larke); Blake, M artin ique; dep th , 9(5 fathom s (Few kes); Albatross  S ta tion  3111, la t. X. 
20° 34', long. W. 83° 1(5'; dep th , 27 fathom s; Albatross S ta tion  2413, lat. if. 2(5°, long. W . 82° 58', 
24 fa thom s; S ta te  U n iversity  of Iow a Expedition, S ta tions 51-52, off F lo rida  Keys, 100 fathom s; 
S ta te  U niversity  of Iow a E xpedition , S tation  12, off H abana, 150 fathom s; S ta te  U n iversity  of 
Iow a E xpedition , S tation 72, off L ittle  C a t Is lan d , 0 fathom s.

Type.— In the  M useum of C om parative Zoology, C am bridge, M assachusetts, labeled Aglao­
phenia yraeilis A llm an.

A G L A O P H E N I A  L O P H O C A R P A  A l lm a n .

( P la te  W I T T ,  ligs. (5-8.)

Aglaophenia lophocarpa  A l l m a n , Mom. Mus. (Vnnp. Zool. ,  Y, Yo. 2, p .  i l ,  p i . x x i v .

Trophosome.— Colony usually  unbranched , som etim es branch ing  freely, a tta in in g  a h e ig h t of 
8  inches; stein not fascicled, d iv ided  in to  ra th e r  long in ternodes, each of w hich bears  a  hyd ro ­
cladium  on a projection from near its  d ista l en d ; hydroclad ia  som ew hat d is ta n t for th is  genus, 
divided into reg u la r in ternodes, w ithou t in te rn a l sep ta l ridges, except s lig h t ind ications opposite 
the  in tra th eca l ridge  and  below the  supracalycine nem atophore. H ydro theca 1 ab o u t tw ice as 
deep as w ide; an te rio r profile convex, ap ertu re  a t  r ig h t angles to  the  stem , arm ed w ith  nine large, 
equal tee th ; in tra th eca l ridge  oblique, reach ing  abou t halfw ay around th e  h yd ro theca ; su p ra ­
calycine nem atophores reach ing  a little  above th e  m argin of th e  hyd ro theca; m esial nem atophore 
ex tensively  ad n a te  to  th e  hydro theca, only the  term inal portion being free and  no t reach ing  the  
level of the  m iddle of th e  hydro theca; two cauline nem atophores on each in ternode of th e  stem, 
one n ear each end  on th e  an terio r asjiect.

Gonosome.—C orbula composed of abou t ten  pairs of leaves, each of w hich h as  its  d is ta l edge 
g rea tly  expanded, p ro jecting  forw ard and  upw ard , and  arm ed w ith a row of nem atophores and  a 
sho rt spur-like projection a t  its base ; a single hydro theca betw een th e  corbula and  th e  stem.

D istribution .— D ry T o rtu g as; dep th , (58 fathom s; Albatross S ta tion  23815, lat. 17. 28° 32', long. 
W . 8 8 ° (5'; dep th , 1,181 fathom s; Albatross S ta tion  2387, la t. 17.29° 24', long. W . 8 8 ° 4 '; dep th , 32 
fathom s; Albatross S ta tion  2389, la t. 17. 29° 28', long. W . 87° 5(5'; dep th , 27 fa thom s; Albatross 
S tation  2410, lat. 17. 2(5° 47', long. W . 83° 25 '; dep th , 28 fathom s; Albatross S ta tio n  2413, la t, 17. 
2(5°, long. W . 82° 57'; dep th , 24 fathom s; off H abana, Cuba, 200 fathom s, S ta te  U n iversity  of 
Iow a Expedition.

Specim ens from S ta tions 2387 and  2389 a tta in  a he igh t of 7 or 8  inches, and  are  s trag g lin g  
and  freely branched. The. trophosom e agrees in  o ther respects w ith  th is  species, b u t none of the

1 Name Atjlaophcnia tjraciHs p re o c c u p ie d  by L am o u ro u x ,  H is to i re  des  P o ly p ie r s  ( 'o ra l l ig èn cs  flexibles,  18H>?p. 171.
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corbula' a rc  presen t. The in ternodes of the  stem  are h a rd  to m ake out in  all eases, and it is only 
occasionally th a t  one can satisfy  h im self as to th e  location of th e  nodes. They are usually  d is tin c t 
in the  following species, and  th u s  afford a good ch arac ter.

Type.—In  the  M useum of C om parative Zoology, C am bridge, M assachusetts.

A G L A O P H E N I A  A P O C A R P A  A l lm a n .

( P l a t e  X V I I I ,  lí "S. 9-11.)

Aglaophenia  apocarpa  A l l m a n ,  Mem. Mus. Comp. Zool. , V, No. 2, p. 41, pi. x x i v .

Trophosome.—Colony unbranched , a tta in in g  a h e igh t of abou t 2 inches; stem  no t fascicled, 
d iv ided in to  reg u la r, ra th e r  long in ternodes, each of which bears  a  hydrocladium  on a process from 
the  m iddle of its  an tero  la te ra l aspect; hydroclad ia  ra th e r  d is tan t, w ith slender in ternodes sligh tly  
b en t b ackw ard  a t th e  ends, form ing a sinuosity  betw een th e  h y d ro th eca '; no in te rn a l th icken ings 
of th e  in ternode. H ydrotheca' separa ted  by  n early  one-half th e ir  heigh t, about tw o and  one-half 
tim es as deep as th e  longest d iam eter of the  apertu re , s ligh tly  concave in an te rio r outline, w ith 
th e  ap e rtu re  tilte d  fo rw ard ; m argin w ith nine sharp  te e th ; in tra th eca l ridge  less oblique th a n  in 
preceding  species; supracalycine nem atophores small, short, bare ly  overtopp ing  th e  hydro theca; 
m esial nem atophore ex tensively  ad n a te  to  th e  hyd ro theca  and  no t qu ite  reach ing  th e  m iddle of the  
la t te r ;  cau line nem atophores tw o to  each in ternode of th e  stem , one near th e  m iddle and  ano ther 
a t  th e  proxim al end.

Gonosome.—C orbula w ith abou t ten pairs of leaves which do no t touch each o th e r; leaves 
narrow , each w ith a row of nem atophores on its  d ista l and  an o th er on its  proxim al edge. There 
is a single hydro theca  betw een the  corbula and  the  stem .

D istribution .—Off Sand Ivey, F lo rid a ; dep th , 100 fathom s; M illigans Key, 121 fathom s 
(Few kes); Albatross  S ta tion  2157, lat. X. 23° 10', long. W . 82° 2  L' ; dep th , 2b fathom s; P o u rta lè s  
p la teau  (off F lo rida  K eys), 110 fathom s, S ta te  U niversity  of Iowa Expedition.

The trophosom e of th is  species can w ith difficulty be d istingu ished  from the last. The b est 
ch a rac ter is in th e  fact th a t  the  cauline in ternodes bear the  hydroclad ia  on projections from their 
d is ta l ends in  .1. lophocarpa, and  from th e ir m iddle portions in .L. apocarpa. The corbuhe are, 
o f course, qu ite  d istinct.

Type.— In th e  M useum  of C om parative Zoology, C am bridge, M assachusetts.

A G L A O P H E N I A  F L O W E R S I , 1 n e w  spe c ie s .

( P l a t e  XIX . fin-s. 1,2 .)

Trophosome.—Colony branched , th e  branches again  d iv id ing  in to  b ranch le ts, a tta in in g  a h e igh t 
of abou t 0  inches in  th e  ty p e  specim en; stem  not fascicled, d iv ided  into reg u lar in ternodes, each 
of w hich bears a hydrocladium  on a process sp rin g in g  from near its  d ista l end ; hydroclad ia  grow ing 
fu rth e r down on th e  m ain stem  th a n  in m any of th is group, d iv ided  into ra th e r  slender in ternodes 
which are  usually  w ithou t in te rn a l th icken ings. H ydro theca ' closely approx im ated  for th is  group, 
deep, tu b u la r, m argin  w ith  an  an te rio r sligh tly  recurved tooth, and  th ree  ra th e r  shallow la te ra l 
ones on each side; ap ertu res  som ew hat oblique; in tra th eca l ridge  very  short, scarcely ev iden t; 
supracalycine nem atophore small, a tta in in g  th e  level of the  top of th e  h yd ro theca ; mesial nem ato­
phore short, s to u t, ad n a te  except a t  th e  d is ta l end, no t a tta in in g  h a lf  th e  h e igh t of th e  liydro theea; 
cauline nem atophores two on th e  fron t of each in ternode, and  a spur like perforated  process a t the  
base of each hydrocladium .

Gonosome.—Corbuhe borne usually in the, axils of th e  branches, very  long and slender, com­
posed of abou t tw en ty  p a irs  of leaves; the  d is ta l portion of each corbula is open a t  th e  top from the 
failure of th e  leaves to m eet above; th e  leaves on the  d is ta l th ird  have few or no nem atophores; 
th e  proxim al portion  is composed of leaves, each of which has a row of num erous small nem atophores 
along its  d ista l edge; one or two m ore or less modified hydro thecæ  betw een  th e  corbula and  
the  stem.

Distribution .—Off ¡Sand Key, F lo rida , l td  fathom s, S ta te  U n iversity  of Iow a E xpedition .

■In h o n o r  o f  C a p ta in  C h a r le s  F lo w e rs ,  t h e  e i l ic iont  s a i l i n g  m a s te r  o f  t h e  S t a t e  F n i v e r s i t y  o f  I o w a  B a h a m a  
E x p e d i t io n .
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T his beau tifu l species is easily  d istingu ished  from its  nearest allies, A . apocarpa an d  . 1. lopho­
carpa, by th e  closer approxim ation  of th e  h yd ro theca1, th e  m uch la rg e r and m ore b ranch ing  
colonies, and  th e  very  d is tin c t and graceful corbuhe, which differ m ateria lly  from those of any  
o ther known species.

Type slides.—Oat. Xo. 15553, Mus. S ta te  Univ. Iow a; Oat. Xo. 18644, U .S.X.M .; also in the  
collection of th e  au thor.

A G L A O P H E N I A  E L E G A N S ,  n e w  spec ies .

( P l a te  X IX ,  ligs. 3, 4.)

Trophosome.—Colony unbranched , grow ing in loose tu fts  from a creeping roo t-sta lk  an d  a t ta in ­
ing  a h e ig h t of abou t 4 inches; stem  no t fascicled, d iv ided  into reg u lar in ternodes, each of which 
bears a hydrocladium  on a process near its  d is ta l end ; hydroclad ia  a lte rna te , ra th e r  d is tan t, 
d iv ided  in to  slig h tly  flexuous in ternodes, each of w hich is itse lf  d iv ided  by an  in te rna l sep ta l 
ridge opposite th e  in tra th e c a l ridge. Hydrotheca* ra th e r closely approxim ated, deep, tu b u lar, the  
an terio r profile sligh tly  concave, ap e rtu re  nearly  horizontal, m argin arm ed w ith abou t seven 
m oderately  sh arp  te e th ; in tra th eca l rid g e  short, oblique, supracalycine nem atophores small, 
s lig h tly  overtopp ing  th e  h yd ro theca ; m esial nem atophore short, adnate , except th e  d ista l end, 
which does not a tta in  th e  level of th e  m iddle o f the  hy d ro th eca ; tw o cauline nem atophores on th e  
fron t of each in ternode of the  stem , and  a  perfo ra ted  process a t  the  base of each hydrocladium .

Gonosome.—(lo u an g ia  borne near th e  d is ta l ends of th e  stem s, s trong ly  arched  and  composed 
of ab o u t fifteen p a irs  of broad, strong ly  im brica ting  lea ves, each of w hich has a row of nem ato­
phores along its  d is ta l edge; one or m ore of the  proxim al leaves is detached  from the  o thers and  
liaugs ou tw ard  and  dow nw ard over th e  m ellis. There is a single hydro theca  betw een th e  corbula 
and  the  stem ; pedicel short.

D istribu tion .— Station  02, off Sand K ey, F lorida, 70 to  80 fathom s, S ta te  U n iversity  of Iow a 
E xped ition .

This species g rea tly  resem bles xL. lophocarpa and  A . apocarpa, especially th e  h itte r. The 
hydroclad ia  are  flexuous as in apocarpa, b u t th e  liydro theea ' are  decidedly more closely ap p ro x i­
m ated. The gonosome is qu ite  d is tin c t from th a t  of any  of its  allies, being arcua te  in ou tline an d  
h av in g  th e  loose, basa l lea f as in  xi. tubulifera  I lineks.

Type slides.— Gat. Xo. 15354, Mus. S ta te  Univ. Iow a; Oat. Xo. 18645, U .S.X .M .; also in th e  
collection of the au thor.

A G L A O P H E N I A  I N S I G N I S  F e w k e s .

( P la to  X IX ,  ii^s.  5-7.)

Aglaophenia  insUjni» F e w k e s ,  Hull. Mus. ( ’om]>. Zool. , 1881, V U I ,  No. 7, p. 131.

Trophosome. '—Colony grow ing from a woody foo tsta lk , subp innate ly  b ranched  and  a tta in in g  
a h e igh t of about 3 inches; stem  no t fascicled d iv ided  in to  reg u la r in ternodes, each of w hich 
bears a  hydrocladium  o n a  process from n ear its  m iddle; hydrocladia m oderately approxim ated , 
d iv ided  into reg u lar in ternodes, each of which has a very  strong  horizontal ridge  opposite the  
in tra th eca l ridge. Hydrotheca* ra th e r  closely approxim ated , deep, w ith an te rio r profile concave; 
ap ertu re  oblique, arm ed w ith seven p rom inent te e th ; in tra th eca l ridge low, short, h o rizon ta l; 
supracalycine nem atophores small, n o t a tta in in g  th e  level of th e  top of th e  h y d ro th eca ; m esial 
nem atophore large, long, spur-like, d irec ted  a t r ig h t angles from th e  hydroclad ium , d istal free 
portion  nearly  as long as the  hydro theca  is w ide; cauline nem atophores usually  two to each inter- 
node of th e  stem , besides a perfo ra ted  process a t  th e  base of each hydrocladium .

Gonosome.—Corbula* small, robust, composed of five p a irs  of b road  leaves, th e  d is ta l edges of 
which form elevated  crests, arm ed w ith very  la rg e  tu b u la r  nem atophores.

Distribution.— Blake  S ta tion  249, off G ren ad a ; dep th , 262 fathom s.
A t first s ig h t th e  trophosom e of th is  species closely resem bles th a t  of A . aperta. U pon 

d irectly  com paring specim ens, how ever, I find th a t  th e  hydro theca ' of A . insignis a re  very  m uch 
sm aller th an  those of A . aperta. The m esial nem atophore of th e  form er is p roportionate ly  h eav ier

1 D e s c r ip t io n  o f  D o c to r  E e w k e s ’s ty p o  s p e c im en  f rom  t h e  M u s e u m  o f  C o m p a r a t iv e  Z oology .
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than  th a t of the la tte r, am i th e  lower profile is often concave, while th a t  of A . aperta is usually  
stra igh t. W hen th e  gonosome is p resen t th ere  is 110 d an g er of confusing th e  two species, as they  
are s trik ing ly  difierent  in  th is  respect.

Type.—In th e  M useum of C om parative Zoology, C am bridge, M assachusetts.

A G L A O P H E N I A  A P E R T A ,  n e w  spe c ie s .

( P l a t e  XX, ligs. 1, 2.)

Trophosome.—Colony unbranched , a tta in in g  a h e ig h t of abou t 3 inches; stem  no t fascicled, 
w ithout pronounced in ternodes, the  processes bearing  hydroclad ia  w ith a perfo ra ted  p ro tuberance 
on each; hydroclad ia  a lte rn a te , d iv ided in to  reg u la r in ternodes, each of w hich has a single incom ­
plete in te rn a l septum  opposite th e  in tra th eca l ridge. H ydro theca ' ra th e r  deep; an te rio r profile 
m oderately concave; m argin w ith n ine well-defined te e th ; in tra th eca l ridge  short, b u t ev iden t; 
supracalycine nem atophores reach ing  to th e  level of th e  top of th e  hyd ro theca; mesial nema 
tophore w ith its  d is ta l portion projected nearly  a t a r ig h t angle w ith th e  hydro theca, and  its  lower 
profile s tra ig h t;  tw o cauline nem atophores on the  fron t o f each in ternode of th e  stem.

Gonosome.—C orbula' w ith abou t e ig h t pa irs o f free leaves, each w ith  two rows of nem atophores 
on its  edges, and a ra th e r  s trong  process a t  its  b ase ; a long, narrow , tra n sp a re n t space is seen in 
each leaf; the  tops of the two leaves com posing each i‘ p a 'r  ' ’ m eet in th e  cen tra l line above the 
corbula and  do no t a lte rn a te  so .d istinc tly  as in m ost species.

D istribution.— Albatross S tation  2326, la t. N. 23° 1 2 ', long. W . <S2° 19' ; dep th , 194 fathom s. 
S ta te  U niversity  of Towa Expedition , off H a b an a ; dep th , 200 fathom s.

This species is read ily  d istingu ished  by its  long and  prom inently  pro jecting  mesial nem atophore 
in connection w ith th e  deep hydro theca. I t  is n ea rest to  -1. apocarpa, especially in th e  gonosome, 
which may be d istingu ished , however, by th e  fact th a t  the  corbula leaves in aperta a re  m ore 
nearly opposite th a n  in  apocarpa.

Type slides.—C at. Xos. 18640, 18048, U.S.N.M. ; Cat. Xos. 15355, 15350, Mus. S ta te  Univ. Iowa ; 
also in the  collection of th e  au thor.

A G L A O P H E N I A  C R I S T I F R O N S ,  n e w  spe c ie s .

( P l a te  XX, ligs. ¡1,4.)

Trophosome.—Colony unbranched , a tta in in g  a h e igh t of abou t 2 inches; stem  no t fascicled; 
in ternodes obscurely in d ica ted ; hydroclad ia  a lte rn a te , ra th e r  d is tan t, long, p rojecting  a t  r ig h t 
angles from th e  stem ; in ternodes w ithou t decided in te rn a l th ickenings. H ydro theca ' n o t closely 
approxim ated, ra th e r  deep; an te rio r profile decidedly  concave; m argin  w ith nine ra th e r  shallow  
tee th ; in tra th eca l ridge  evident, oblique, and  ex tend ing  nearly  halfw ay around  the  h y d ro th e c a ; 
supracalycine nem atophores sligh tly  overtopping  th e  liydro theea '; mesial nem atophore ra th e r  
long, th e  d is ta l end form ing som ething less th an  a r ig h t  angle w ith th e  axis of th e  hyd ro theca; 
apertu re  ex tend ing  along th e  upper side nearly  to th e  h y d ro theca ; lower side of nem atophore 
sligh tly  convex ; cauline nem atophores one a t  th e  base of each hydrocladium , and  two o thers 011 

each in ternode of the  stem. Color of stem  d ark  brown.
Gonosome.—C orbula' closed, robust, com posed of five to  seven pa irs  of b road  leaves, each of 

which bears a  row of long and prom inent nem atophores on its  d is ta l edge, and a b lu n t spine a t  its  
base. There is a single hyd ro theca  betw een th e  corbula and  the  stem .

D istribution .—Albatross S ta tion  2323, la t. X. 23° 11/, long. W . 82° 19'; 163 fathom s.
The tropliosom e of th is  species is d ifferent from its  allies in the  fact th a t  th e  som ew hat d is ta n t 

hydrocladia are given off a t  exactly  a r ig h t angle w ith th e  stem . The gonosome is quite  d is tin c t, 
being m uch more ro b u st and  broad-leaved th a n  its  im m ediate re la tives. The nam e ‘ ir is ti/ro n s’ 
refers to  th e  prom inent c rest o f nem atophores p ro jec ting  forw ard from the  d is ta l end  of the  
corbula.

Type slides.—C at. Xo. 18649, U.S.N.M. ; C at. Xo. 15357, Mus. S ta te  U niv. Iowa; also in the  
collection of th e  au tho r.
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A G L A O P H E N I A  C O N T O R T A ,  n e w  s p e c i e s .

( P l a te  XX, figs. 5-7.)

Trophosome.—Colony sparsely  b ranch ing , a tta in in g  a h e igh t of about 4 inches in the  incom plete 
specim ens exam ined; stem  uo t fascicled, of very delicate  tex tu re , divided in to  reg u la r in ternodes, 
each o f which bears a  hydroclad ium , a t  least on th e  d is ta l portion of the stem ; hydrocladia 
a lte rn a te , closely approxim ated , divided in to  reg u la r in ternodes by  oblique nodes; each in ternode 
has a s tro n g  in te rn a l ridge reach ing  clear around its  cav ity  nearly  opposite th e  in tra th eca l ridge, 
and  ano ther runn ing  obliquely from ju s t  under the  supracalycine nem atophores, and  reaching  
nearly  around  the  in ternode. liy d ro th eea ' sm all, very  closely approxim ated, exceedingly th in  and  
hyaline in stru c tu re , ra th e r  deep, w ith an en larged  proxim al portion and  an expanded  and  everted  
d is ta l portion ; m argin  w ith its  an te rio r lip g rea tly  produced forw ard so as to  overhang  th e  
rem ainder of th e  h y d ro theca ; an te rio r too th  s tro n g  an d  sharp , tw o la te ra l broad and shallow  
tee th  w ith a long sinuosity  betw een th em ; in tra th eca l ridge  low, p lain ly  m arked  and  oblique; 
supracalycine nem atophorus ra th e r  sm all, curved upw ard  and  forw ard, and overtopp ing  the  
h y d ro theca1; m esial nem atophore very  large, robust, p ro jecting  a t nearly  a r ig h t angle from th e  
hydro theca, and  free for nearly  h a lf  its  len g th ; th e re  are  two cauline nem atophores on th e  front 
o f each in ternode of th e  stem , one being  a rounded  projection on the  base of th e  hydrocladium .

Gonosome.—C orbula exceedingly th in  and tra n sp a re n t, very  la rg e  and o rnate , w ith tw elve to 
tw enty-five pa irs  o f broad leaves, each of w hich is g rea tly  expanded, th e  fron t edge ex tend ing  
forw ard and  upw ard  over th e  base  of the  p reced ing  le a f  and  arm ed w ith  a row  of nem atophores 
from each of which a fine rid g e  ex tends d irec tly  tow ard  th e  inner edge o f th e  leaf. The 
m atu re  (?) corbula seen in some of the  sm aller specim ens is more or less open, an d  shows th a t  
each leaf has both  edges arm ed w ith rows of nem atophores. There are  abou t four m ore or less 
modified liydro theea1 betw een th e  corbula and  the  stem .

THstribuiion.—Off K ey W est, F lorida ; depth  ,54  fathom s, S ta te  U n iv ersity  of Iow a Expedition . 
Off M arco, F lorida, 2 fathom s (H enry  H em phill).

This is a very  d is tin c t an d  beautifu l species in both  its trophosom e and  gonosome. I t  is of a 
more delicate te x tu re  th an  any  o ther P lum ularian  th a t  I have seen. K ot only th e  hydro theca, 
b u t th e  stem  and  corbuhe are  very  difficult to  preserve, an d  especially to  m ount for m icroscopical 
exam ination . The corbula is th e  m ost exqu isite ly  beau tifu l s tru c tu re  of its  k ind  th a t  I  have ever 
seen, rem inding one of th e  m ost delicate and  in tr ica te  designs in  spun glass. I t  is perfectly  
tran sp a ren t, and th e  broad  expanded  leaves edged w ith nem atophores and ornam ented  w ith the  
fine w hite  lines described above give a delicacy and  g race which defies description.

Type slides.—Oat. Ko. 18(150, U.S.K.M .; C at. Ko. 15358, Mus. S ta te  U niv. Iow a; also in the 
collection of th e  author.

A G L A O P H E N I A  M I N U T A  F e w k e s .

( P l a t e  XXT, figs. 1-3.)

Aglaophenia, m inu ta  F e w k k s , Hull. M us. C o m ] ) .  Zool. ,  1881 ,  V IH ,  No. 7, p . 132.
Aglaophenia late-carhiata  A l l m a n , J o u r n .  L i n n .  Soe., Zool. , 1885 ,  X I X ,  p .  151.

Trophosome.—Colony nnbranched , sp ring ing  from a regularly  an n u la ted  creeping roo tsta lk , 
and  a tta in in g  a h e ig h t of inch, b u t usually  no t more th a n  4  inch ; stem  not fascicled, w ith 
tw o or th ree  deep, oblique nodes n ea r i ts  base, th e  rem ainder being div ided  in to  reg u la r 
in ternodes, each of w hich bears a  hydrocladium  on a s trong  process from n ear its  d is ta l end.
This process b ears  two s trong  nem atophores on its  ou te r and  lower side; hydroclad ia  d iv ided
in to  sh o rt in ternodes, each of which has tw o in te rn a l thickened ridges, one opposite the 
in tra th eca l ridge  and  the  o th e r below the  base of the  supracalycine nem atophores; nodes 
very  deep. H ydrothecas deep, obconic a t  th e  base, som ew hat swollen m esially  an d  w ith  th e  
ap e rtu re  not expanded ; m arg inal tee th  nine, sh arp  and  deeply c u t;  a broad  a n te rio r keel 
ru n n in g  from above the m esial nem atophore to  the  m arg in ; in tra th eca l rid g e  well m arked, 
oblique, ex tend ing  around  th e  h y d ro theca ; supracalycine nem atophores sm all, gen icu late, no t
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reaching to  th e  top of th e  liydrotheea ; mesial nem atophore ra th e r  small, the  d ista l free portion  
being p a rtly  sep ara ted  from th e  rem ainder by a constric tion  or p a r tia l septum .

Gonosome.—C orbula usually  borne on a modified hydrocladium  a t  th e  base of th e  expanded  
or p innate  portion  of the  colony; corbula short, s to u t, rounded , composed of e ig h t p a irs  of 
ra th e r  broad leaves, w hich m eet only a t  th e  po in ts  w here the  nem atophores project, hence 
leaving a  row of perforations betw een ad jacen t leaves. E ach  lea f lias a  row  of la rg e  nem ato­
phores along its  d is ta l edge, and  a sh o rt sp iny process a t  its  base. There is usually  b u t one 
corbula to  a  colony, and  th a t  is p roportionate ly  very  large.

D istribution.— Eat. 32° 4 3 '2 5 "  hT., long. 77° 20' 30" W ., surface?, F ew kes; G ulf of Mexico, 
A llm an; Albatross S ta tio n  2038, la t. N. 3S° 31', long. W . 09° 08', surface; Albatross S ta tion  2585, 
lat. N. 39° 09', long. W . 72° 17', surface, floating in the  G u lf S tream  and  in  shallow  w ater ou th e  
G reat B aham a B anks.

This species m ay be A. pelagica Lam ouroux, being the m ost common of th e  m inute species 
found on floating seaweed, b u t th e  orig inal descrip tion  of th a t  species is no t sufficiently defi­
n ite  to perm it of any ce rta in ty  of identification. T his is th e  m ost a b u n d an t Aglaophenia  in the  
m inuta  group. H av ing  seen th e  type  specim ens a t  th e  M useum  of C om parative Zoology, I  am 
enabled to give a som ew hat more ex tended  descrip tion  th a n  th e  original. The gonosome has 
not h ith e rto  been described. A lthough  th e  p resen t species does not ag ree in  all respects w ith 
the descrip tion  of A llm an 's A . late carinata, th e  general agreem ent is such th a t  I  reg a rd  the  
la tte r  nam e as a synonym . The d iagnostic  m arks of A . m inuta  are  th e  broad  an te rio r keel to 
th e  h yd ro theca  in  connection w ith th e  projections a t  th e  bases of th e  hydroclad ia  and  the  
regularly  an n u la ted  roo tsta lk .

D octor Few kes says th a t  th e  specim ens secured by th e  1Halec were grow ing on alga. I f  th is  
is tru e  i t  is un likely  th a t  th ey  cam e from th e  bottom  a t  the  d ep th  m entioned, as th e re  is no 
record th a t  I  can find of alga- grow ing a t  sueli dep ths.

Type.—In  th e  M useum  of C om parative Zoology, C am bridge, M assachusetts.

A G L A O P H E N I A  P E L A G I C A  L a m o u ro u x .

Aglaophenia  pelagica  LAMOUROUX, P o ly p .  F lex . ,  1816, p. 170.
P lum ular ia  pelagica  L a m a r c k , Au. sa n s  Vert.., 1836 ,  2 d  e d . ,  I I ,  p.  167.
Dynam ena /lelasgica ( d b  B la in v i l l i - ' . ) ,  M a n u e l  d ’A c t ino log ie ,  1S36, p. 181.
Aglaophenia pelasgica  M c C r a d y ,  G yum . o f  C h a r le s to n  H a r b o r ,  1857, p. 98.
Aglaophenia pelasgica  A g a s s i z , N. A. A ealep lue ,  1865, p. 139.
Aglaophenia pelagica  K i k c i i h n p a u e r ,  U e b e r  d ie  l l y d ro id e n f a m i l i e  l ’lu m u la r id a - ,  1872, F t .  1, p. 29.

The following descrip tion  is given by  M cC rady . 1 The words in b rack e ts  are  my own, and  are 
in troduced to  m ake th e  descrip tion  more in tellig ib le  to  those who are used to  th e  p resen t 
term inology of th e  science :

T h ese  sp e c im en s  a re  a t t a c h e d  to t h e  g u l f  w e e d  [Sargassum bacciferum] a n d  w e re  t a k e n  in  t h e  A t l a n t i c  b y  a  
h o m e w a rd  b o u n d  vessel. '  * '  It. [ t h e  spec ies]  is c h a r a c t e r i z e d  b y  ce lls  [ h y d ro th e c a - ]  q u i t e  l o n g  in p ro p o r t io n
to  th e i r  b r e a d th .  T h e  p o s te r io r  p ro cess  [m e s ia l  n e m a to p h o r e ]  is f a r  b e h i n d ;  t h e  a n t e r io r  l a t e r a l  p rocesses  
[ s u p r a c a ly c in e  n e m a to p h o ru s ]  a r e  r a t h e r  w e a k  a n d  s le n d e r .  T h e  m a in  s t e m  is  r e c u m b e n t  a n d  c reep in g ,  g iv i n g  off 
a t  i n t e r v a l s  p lu m e - l ik e  b r a n d ie s ,  so m u c h  l i k e  th o se  o f  th e  o r d i n a r y  t r u e  p l u m u l a r i a  t h a t  i t  w o u ld  r e a d i ly  be  
m is ta k e n  a t  f i rs t  s ig h t .  On m y  s p e c im e n s  I  h a v e  fo u n d  no  r e p ro d u c t iv e  c a p s u le s  [ g o n a n g ia ] .  T h is  i m p o r t a n t  
p o r t io n  o f  t h e  c o m m u n i ty ,  h o w e v e r ,  is  r e p re s e n t e d  in  D a n a ’s w o o d c u t .  ' * * I t  is t u r n e d  d o w n w a r d ,  t h u s
d e p e n d in g  f ro m  t h e  s t e m .  I s  t h i s  i t s  n a t u r a l  p o s i t io n ?

T h is  species  is  n o t  i m p ro b a b ly  a n  oc c a s io n a l  v i s i t a n t  o f  o u r  w a te r s ,  b u t  I h a v e  n e v e r  e n c o u n te r e d  i t  on  t h e  G u l f  
w eed  t h r o w n  on o u r  beache s .

Distr ibution .—S o u th e r n  co a s t  o f  E n g la n d  a n d  I re la n d ,  I r i s h  C h a n n e l ,  S a rg o ss a  Sea, a n d  C h a r le s to n  H a r b o r .

A s before in tim ated , i t  is by no m eans im probable th a t  th is  species is iden tical w ith  A . 
m inuta  Few kes. A  good deal of dou b t is th row n upon th is  probability , however, by th e  fac t th a t  
no hydro thecal keel is m entioned by M cCrady, who was a m ost careful observer and  would 
hard ly  m iss so conspicuous a ch a rac ter had  i t  been before him.

1 G y m n o p h t h a l m a t a  o f  C h a r l e s to n  H a r b o r ,  p. 201.
12833------ 7
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A G L A O P H E N I A  P E R P U S I L L A  A l lm a n .

( P l a te  X X I ,  figs. -I, 5.)

Aglaophenia perpusil la  A l l m a n , Mem. M us. C om p. Zool. , V, No. 2. p .  -is.

Trophonome.—H ydrocau lus a tta in in g  tlie  h e ig h t o f about; .J inch; stem  simple, nonfascicled; 
pinm e a lte rn a te , each sp ring ing  from th e  an terio r aspect of an in ternode in th e  axil o f a strong  
tooth-like process, w hich carries on its  proxim al side a fixed nem atophora, ju s t  below which 
ano ther s trong  fixed nem atophora also springs from th e  in ternode, llyd ro thec ie  deep, s ligh tly  
w idening u p w ard ; m arg in  w ith abou t n ine  s trong  and  deeply cu t tee th , th e  an te rio r too th  con­
tinued  in to  a  narrow  keel w hich ru n s  dow n th e  front of the  liydro theca; in tra th eca l ridge  d istinc t, 
horizontal, s itu a ted  a t  th e  junction  of th e  lower and  m iddle th ird  of th e  liydrotheca. Supracaly- 
cine nem atophorus strong , overtopping  th e  liydro theca; m esial nem atophora scarcely reaching  
th e  in tra th eca l ridge, ad n a te  as far as its  oblique term inal orifice.

Gonosome.—N ot known.
D redged  off th e  qu icksands from a depth  of 34 fathom s.
I  have  no t seen th is  species and  have  copied Professor A llm an’s descrip tion  en tire . The 

d is tingu ish ing  fea tu res are  th e  narrow  liydrothecal keel, and  the  supracalyeine nem atophores 
w hich overtop th e  liydrotheca*. The processes of th e  hydrociadium  are  nearly  ha lf as long as th e  
h e igh t of th e  liydro theca to  th e  bases of th e  m arg inal teeth .

Type.—In  th e  M useum  of C om parative Zoology, C am bridge, M assachusetts.

A G L A O P H E N I A  M A M M I L L A T A ,  n e w  spe c ie s .

( P l a ie  X X I ,  figs. fi-10.)

Trophosomc.—Colony sparse ly  branch ing , a tta in in g  a he igh t o f l.j inches, grow ing in c lu ste rs  
from a creeping ro o ts ta lk  w hich is not regu larly  an n u la ted ; stem  no t fascicled, d iv ided  in to  
reg u la r in ternodes, each of which bears a hydrociadium  from a process near its  d is ta l end ; liydro- 
cladia a lte rn a te , d iv ided  in to  reg u la r in ternodes, each of w hich has an in te rn a l ridge  reach ing  
around its  cav ity  behind  th e  in tra th eca l ridge , and  ano ther below the  supracalyeine nem atophores; 
nodes very  d istinc t. H ydrotliecm  deep, closely approxim ated, w ith  a narrow  an te rio r keel reach ­
in g  to  th e  m argin , w hich is arm ed w ith  nine sharp ly  cu t te e th ; in tra th eca l ridge  ev id en t an d  
oblique, reach ing  clear a round  the  liydro theca1; supracalyeine nem atophores ra th e r sm all, no t 
overtopping  th e  liydro theca1; m esial nem atophora stou t, w ith  its  free d is ta l portion  d iv ided  from 
th e  re s t  by  a  constriction or p a rtia l septum . T here is an o rd inary  cauline nem atophora a t  the  
lower end  of each in ternode of th e  stem , and  a m am m illate perforated  process a t  th e  base of each 
hydrociad ium .

Gonosome.—N ot known.
D istribution.— Albatross S ta tion  2623, lat. N. 33° 38', long. W . 77° 36 '; dep th , lo  fathom s.
T he d iagnostic  m arks o f th is  species a re  its  height, w hich is very  much g rea te r  th a n  in  any 

o thers of th e  m inuta  group, th e  narrow  liydrothecal keel in connection w ith th e  absence of d istin c t 
annu la tions on th e  roo ts ta lk , and  th e  processes a t  th e  bases of the  liydroelad ia  being  sm aller th an  
in th e  re la ted  species.

Type slides.— Oat. Nos. 18653,18654, U .S.N .M .; C at. No. 15361, M us. S ta te  U niv. Iow a; also in 
th e  collection of th e  au thor.

A G L A O P H E N I A  M I N I M A ,  n e w  spec ies .

( P l a t e  X X I ,  figs. 11-13.)

Trophosome.—Colony unbranched , exceedingly delicate in tex tu re , a tta in in g  a h e igh t o f one- 
fou rth  inch ; stem  no t fascicled, s lender and tra n sp a re n t, d iv ided in to  reg u la r in ternodes, each 
w ith  a b ifu rca ted  process bearing  th e  hydrociad ium , and  ano ther long, s lender one some d istance 
below i t  on th e  proxim al end o f th e  in te rn o d e ; nodes d is tin c t; liydroeladia slender, delicate, d iv ided 
in to  slender in ternodes, each o f which has a  septal ridge  opposite th e  in tra th eca l ridge. Hydro- 
theca; very  th in  and  easily collapsed, deep, an te rio r profile s tra ig h t and  w ithout a keel; ap e rtu re  
oblique, su rrounded  by  eigh t sharp  te e th ; in tra th eca l ridge  evident, m ore nearly  horizon tal th an
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in allied species; supracalyeine nem atophores sm all, s ligh tly  overtopping  th e  liydro theca; mesial 
nem atophore small, w ith  th e  d is ta l portion  p ro jec ting  alm ost a t  a  r ig h t angle to  th e  axis of the  
liydrotheca; cauline nem atophores form ing spurs on th e  fron t o f each in ternode.

Gonosome.— A single, very  short, ro b u st corbula a tta ch ed  below th e  reg u la r hydrocladia, and 
composed of four very  b road  p a irs  of leaves, each o f w hich bears  a row of la rg e  nem atophores 
along its  d is ta l edge; each lea f is scalloped on its  posterior edge, m aking  a  series of sm all perfo ra­
tions betw een th e  nem atophores. There is a considerable portion  of th e  lower iiroxim al p a r t  of 
each lea f cu t aw ay. A  single liydro theca is placed betw een th e  gonophore an d  the  stem .

Locality .—N ear L ittle  C at Island , B aham as, shallow  w ate r; S ta te  U n iversity  of Iow a 
Expedition.

This is th e  sm allest and  m ost delicate species of th e  genus. The en tire  absence of a  liydro- 
thecal keel, to g e th e r w ith th e  very  sh o rt an d  s to u t corbula, will serve as d iagnostic  characters .

Type slides.—Oat. No. 18(155, U.S.N.M. ; C at. No. 15362, Mus. S ta te  U niv. Iow a; also in  the  
collection of th e  au thor.

A G L A O P H E N I A  P E R F O R A T A  A l lm a n .

( P l a t e  X X I ,  ligs.  14, 15.)

Aglaophenia per fora ta  A l l m a n , J o u r n .  L in n .  Soe. , Zool. ,  X IX ,  p .  150, p i .  x x i .

Trophosome. '—Stem sim ple, m onosyphonic, sp ring ing  a t  in te rv a ls  from a  creeping stolon 
* * * (not exceeding one-fourth of an  inch in height). H ydrothecm  wide, m arg in  w ith about
flve tee th  on e ither side, and  a  single m esial too th  in  front. In tra th e c a l ridge  strong , tran sv erse , 
s itua ted  a t  th e  jun c tio n  of th e  m iddle and  posterior th ird  of th e  liydro theca; m esial nem atophore 
adnate  to abou t th e  posterio r th ird  of th e  liydrotheca, and  then  term inating  in a sh o rt free process 
which is sep ara ted  from th e  ad n a te  portion by an  im perfect sep tum ; la te ra l nem atophores scarcely 
overtopping th e  liydrotheca.

Gonosome.—C orbula closed, deep and  ra th e r  short, w ith  abou t nine p a irs  of costai; su tu res  of 
costai w ith a w ide ap e rtu re  betw een every tw o dentic les; peduncles short, carry ing  a  single 
liydrotheca.

Locality.—St. V incent Island .
The specimen was found creeping over a  piece o f g u lf  weed.
This species is ev iden tly  near A . m inim a , from w hich it  differs, according to P ro fessor All- 

m an’s figure, in  being obconical in shape, th e  top being  m uch w ider than  th e  bottom , and  in  
having more leaves to  th e  corbula, th e  leaves no t h av in g  th e ir  proxim al and  b asa l portions 
largely cu t away. I t  can be to ld  from any  o thers of th e  m inim a  group by  th e  absence of any  
liydrothecal keel. Professor A llm an does n o t s ta te  w hether i t  has th e  peculiar nem atophores or 
processes a t  the  bases of the  hydroclad ia  w hich characterize  th e  re s t of th e  group.

A G L A O P H E N I A  S I M P L E X  (d’O r b ig n y ) .

( P l a t e  X X I I ,  fig. 1.)

P lum ularia  simplex  d ’O u b i g n v ,  V oyage d a n s  i ’A m o r iq u e  M e r id io n a le ,  1839-46, V, p. 27, p i .  x r i i ,  figs. 1, 2.
Aglaophenia simplex  K i k c i i e n p a i te k ,  L e b e r  d ie  IL ydro iden fam ilie  P lum ula r ida* ,  1872, P t .  1, p i .  I, fig. 1.

Never having  seen th is  species, nor an adequate  descrip tion, I  copy th e  o rig inal descrip tion  
verbatim  :

7’. sureulis simplicibus, alternatie p inna t is;  cellulie simplicibus; apertura denticulata.
C e t te  espèce, fixe s u r  fies Sargassum,  p r é s e n t e  se u le m e n t  ile p e t i t e s  b r a n c h e s  p e n n é e s  s im ples ,  q u i  p a r t e n t  de  

la  r ac ine  r a m p a n te .  C h a q u e  b r a n c h e  se fo rm e  de  p e t i t s  r a m e a u x  a l t e r n e s  c o u r t s ;  ces r a m e a u x  s o n t  s e u le m e n t  
a r t icu lés ,  de  d is t a n c e  en d is ta n c e ,  p a r  u n  é t r a n g le m e n t .  C h a q u e  s e g m e n t  a  sa  ce l lu le  p o r t é e  s u r  u n e  ex p a n s io n  
anguleuse ,  s a i l l a n te  e n  p o in te .  L a  ce l lu le  e s t  s im ple ,  g lobu leuse ,  e n to u r é e  de  s ix  d e u t s  an g u leu s es ,  d o n t  d e u x  se 
t r o u v e n t  de  c h a q u e  côté.

The figure of th is  species which I copy does no t ag ree very  closely w ith  e ither th e  orig inal 
descriptiou nor th e  figure given by  d’O rbigny. K irchenpauer’s figure, how ever, seems to  be based  
on au thentic  specimens, and  is a m uch more detailed  rep resen ta tion  o f th e  species.

1 O r ig in a l  d e s c r ip t io n  q u o t e d  f rom  A l lm an .
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A G L A O P H E N I A  (?) S A V I G N Y A N A  K irc h e n p a u e r .

( P la to  X X IV ,  tig. 1.)

Aglaophenia savignyana  K i r c i i e n t a u e r , l i e b e r  rlie H y d ro id o n fu m i l ie  P l u m i i l a r id a 1, 1872, P t .  1, p .  11.
Aglaophenia savignyana  M a r k t a x n e r - T ü RNURETSCIIIî r , H y d r o id e a  des  k. k .  n a t u r h i s t .  H o fm u s . ,  1890, p .  207, p i .  V I ,  

fig. 10.

Trophosome.—Colony irreg u la rly  b ranched , b ranches and  b ranclile ts sparse, a tta in in g  a h e ig h t 
of 2 or 3 inches; stem  fascicled; in ternodes in d is tin c t, each b earin g  a hydrociadium  on a process 
from n ear its  d is ta l end ; hydroclad ia  short, d iv ided  in to  reg u la r in ternodes, each of w hich has 
two delicate sep ta l ridges, one opposite th e  base of th e  liydro theca and ano ther under th e  supra- 
calycine nem atophore, th e  la tte r  som etim es scarcely discernible. liy d ro th eca ' cup shaped , w ith  
th e  ap e rtu re  vertical, m argin  witli a conspicuous la te ra l too th  on each side; supracalyeine n em ato ­
phores tu b u la r, overtopping  th e  h y d ro theea ; m esial nem atophore long, tubu lar, a tta in in g  th e  level 
o f th e  m arg inal tee th  and h av in g  two ap e rtu re s ; cauline nem atophores one above an d  one below 
th e  base of each hydrociadium  on th e  branches, and a rranged  nearly  in a row on th e  stem .

Gonosome.—N ot know n.
D istribution .—A d ria tic  Sea and  lie d  Sea (K irchenpauer); I la y ti (M arktanner-T urneretselier).
I  have no t seen th is  species, and  the above descrip tion  is com piled from those o f K irchenpauer 

and M arktanner-T urneretselier, to g e th e r w ith  th e  ligure given by th e  former. I t  is alm ost certa in  
th a t  th e  species is no t an  Aglaophenia  in  th e  sense used in th is  work, b u t in th e  absence of th e  
gonosome i t  is p robably  b es t to  leave i t  w here i t  is.

A G L A O P H E N I A  A L L M A N I  N u t t in g .

( P l a te  X X I I ,  iigs. 2, 3.)

Aglaophenia ra m o m  A l i .m a n , 1 Mem. M us. Com]). Zool. .  V , No. 2, 1877, p. 31), pi.  x x m .

Trophosome.—Colony b ranched , th e  b ranches b reak ing  up into ram uli, which m ay again  
divide, a tta in in g  a h e ig h t of about 0  inches; stem  fascicled; hydrocladia borne on the  fron t o f  main 
stem  above th e  origin of the  b ranches, and  th ro u g h o u t th e  len g th  of the  la tte r ;  each in ternode 
bears  a hyd ro theea  and  shows a  very  s trong  in te rn a l ridge or septum  ex tend ing  clear around the 
cav ity  of th e  in ternode on a  level w ith the  in tra th eca l ridge of th e  hydrotheea. liy d ro th e c a 1, deep 
for th is  genus; m arg in  w ith  seven s trong  even te e th ; th e  ap e rtu re  inclined a little  forw ard ; in tra ­
thecal ridge  pronounced, ex tend ing  oblitpiely forw ard and  upw ard, d iv id ing  th e  low er one-fourth 
from th e  rem ainder of the  liyd ro theca; supracalyeine nem atophores strong, alm ost cylindrical, 
reach ing  considerably above th e  m argin  o f th e  liydro theca; m esial nem atophore ad n a te  to  th e  
fron t o f th e  liydrotheca, and  reach ing  th e  level o f th e  m arg inal te e th ; th ere  is a sm all perforated  
prom inence a t  th e  base of each hydrociadium , and  tw o large  trian g u la r  cauline nem atophores near 
th e  base of each hydrociadium .

Gonosome.—N ot known.
D istribution .—F lo rida  Keef, 2 to  3 fathom s (A llm an); Albatross S ta tion  2142, Iac. N. 9° 30', 

long. W . 70° 20 '; 42 fathom s.
The general facies of th e  trophosom e, toge ther w ith  th e  shape of th e  cauline nem atophores, 

s trong ly  suggest th a t  th is  species w ill u ltim ate ly  find a place in the genus Lytocarpus. I t seems 
to be rare, as only one specimen was ob tained  in the  g rea t num ber oí' hau ls m ade by the  .1 Ibatross.

A G L A O P H E N I A  R O B U S T A  F e w k e s .

Aglaophen ia  rohusia  F e w k e s ,  P u l i .  Mus. C om p.  Zool. ,  V I I I ,  No. 7,1881, p. 132.

This species has a very  large, th ick , fascicled hydrosom e, which is b ranch ing , and  gives rise 
to a lte rn a te  p inna1. liydrotheca! w ith  very  largo  tee th  on th e  m argin. M esial nem atophore large, 
adnate , alm ost as long as th e  liydrotheca is deep. Supracalyeine nem atophores ris in g  sligh tly  
above th e  rim  of th e  liydrotheca. Color of hydrosom e b rig h t yellow and brow n.

1 T h e  n a m e  Aglaophenia  ramosa  w a s  u se d  b y  R u s k  iu  h i s  a c c o u n t  o f  th e  Z o o p h y te s  o f  t h e  l laltlesnake,  a n d  
r e p e a t e d  by  K i r c h e n p a u e r  in  1876.



T RE  PLUMULAEIDÆ. 101

Gonoso m e.—U nknow n.
M ontserra t, 8 8  fathom s.
The above is the  orig inal descrip tion  copied verbatim . No figure is given, and  th e  ty p e  was 

not sen t with the re s t o f Doctor F ew kes’s specim ens from th e  M useum of C om parative Zoology.
The description is inadequate , especially in th e  absence of a figure, and  the  species is of 

doubtful va lid ity .
The type  is p resum ably  in th e  M useum  o f C om parative Zoology.

A G L A O P H E N I A  R A T H B U N I ,  n e w  spe c ie s .

( P l a t e  X X I I ,  l igs.  !-().)

Trophosome.—Colony unbranclied , a tta in in g  a h e ig h t of th ree-fourths inch : stem  no t fascicled, 
divided into num erous sho rt in ternodes by oblique nodes; hydroclad ia  a lte rn a te , closely approx i­
m ated, borne on th e  fron t of th e  stem  and  projecting  nearly  a t  r ig h t angles w ith th e  stem ; 
divided in to  sho rt in ternodes, each of which has a s trong  sep ta l ridge  opposite th e  in tra th eca l 
ridge ex tend ing  alm ost around  th e  in ternode, ano ther sh o rte r one ju s t  beneath  th e  supracalyeine 
nem atophores, an o th er short bu t ev ident one between the  two a lready  described, and  still ano ther 
below the  in tra th eca l ridge. H ydrotheea- rob u st, closely approxim ated , set a t a s trong  angle w ith 
the hydrocladia, as if tilted  forw ard, th e  d is ta l h a lf  being free; an terio r profile w ith a double curve; 
apertu re  wide, oblique; m arg in  w ith an an te rio r p ro jecting  bifid spine, and  e ig h t or ten  irreg u la r 
teeth  giving a jag g ed  appearance ; in tra th eca l ridge strong , very  oblique, reaching  en tire ly  around 
the hyd ro theea; supracalyeine nem atophores not reach ing  th e  top of th e  h y d ro theea ; m esial 
nem atophore prom inent, p ro jecting  forw ard and  upw ard , free for about one-th ird  its  len g th ; a 
mam m illate perfo ra ted  process a t  the  base of each hydrociadium .

Gonosome.—C orbula long, curved, w ith seven or m ore p a irs  of broad  leaflets, each of which 
has a row of nem atophores along its  d ista l edge, and  a very  prom inent, heavy  spine p ro jecting  
forward and  ou tw ard  from its  base ; th is  spine lias a s tro n g  spur pro jecting  upw ard  an d  forw ard 
from its  upper side. There is a single h yd ro theea  betw een the  corbula an d  the stem.

D istribution.—C aravellas, B razil, 187(1; B ich ard  lia th b u n .
This is an exceedingly well m arked  species. T he corbula; are  borne on hydroclad ia  which 

a lte rn a te  regu larly  w ith th e  o rd in ary  hydroclad ia , and  are  d irected  la tera lly , g iv ing  a beau tifu l 
exam ple of th e  homology of th e  corbula w ith th e  hydrociadium .

Type slides.—C at. Nos. 18(157,18G58, U .S.N.M . ; C at. Nos. 15304,15305, M us. S ta te  U niv. Iow a; 
also in th e  collection of the  au tho r.

A G L A O P H E N I A  L A T I R O S T R I S ,  n e w  spec ies .

( P l a te  X X I I ,  figs. 7-9.)

Trophosome.—Colony unbranclied , a tta in in g  a h e ig h t of abou t 2 inches; stem  no t fascicled, 
divided in to  reg u la r in ternodes, each of w hich bears  a hydrociad ium ; hydroclad ia  ly ing  iu the 
same plane, a lte rn a te , closely approxim ated , an d  p ro jecting  a t r ig h t angles from th e  stem ; hydro- 
cladial in ternodes d is tin c t, each w ith a sep ta l ridge  behind  th e  in tra th e c a l ridge. H ydrothecæ  
closely approxim ated, obconical, m argin  expanded , and su rrounded  by eleven very  irreg u lar jag g ed  
teeth , the  an te rio r one being re tro rse , the n ex t d irected  forw ard, the  rem ain ing  four on each side 
being in two p a irs  of sh arp ly  po in ted  te e th ; in tra th eca l rid g e  evident, oblique, reach ing  nearly  
around the  liyd ro theca ; la te ra l nem atophores ra th e r  sm all for th is  group, no t reach ing  th e  top of 
liydrotheca; m esial nem atophore very  la rge , ad n a te  to  th e  fron t of th e  h yd ro theea  nearly  to the 
top, and  then  p ro jecting  forw ard in to  an e x p an d id  spout-like d is ta l ex trem ity  which often reaches a 
considerable d istance  in front o f and  above th e  hydro theea.

Gonosome.—C orbula closed, composed of abou t e ig h t pa irs of m oderately  narrow  leaves, each 
of which bears a row of nem atophores on its  d ista l edge, and  ano ther on its  inner proxim al edge, 
as in A . struthionides.1 There is an ap e rtu re  betw een th e  bases of ad jacen t leaves, and  no prom i­
nent spur a t  th e  bases. There are  tw o hydrotheea- betw een th e  corbula and  th e  stem.

1 On ly  t h e  l-ow on  t h e  o u t e r  d i s t a l  e d g e  r a n  b e  r e a d i l y  s e e n  w i t h o u t  d issec t io n .
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D istribution.—  B razil, R ichard B athbun . This form m ay a t  once be recognized by its  very 
large, spout-like m esial nem atophores.

Type slides.—Cat. No. 18C59, U.S.N.M . ; C at. No. 15306, M us. S ta te  Univ. Iowa; also in the  
collection of th e  au thor.

A G L A O P H E N I A  S T R U T H I O N I D E S  ( M u r r a y ) .

(P l a t e  X X I I ,  figs. 10-12.)

P lu m ular ia  struthionides  M u r r a y , A n n .  a n d  M ag. N a t .  H i s t . ,  3d se r . ,  V, 1800, p. 251, p i .  x i i . fig. 2.
Aglaojohenia f ranc iscana  A l e x a n d e r  A g a s s i z , 1 N. A .  A ealep lne ,  1805, p. 110.
Aglaophenia  arborea V e r r i l i ., R e p o r t  o f  C o m m is s io n e r  o f  Fisli  a n d  F isher ies ,  1871-72, p .  730.
Aglaophenia franc iscana  K i r c h e n p a u e r , Uelior  d ie  H y d r o id e n ta m i l i e  P l u m u l a r i d a a  1870, 1’t .  2, p .  21.
Aglaophenia  struthionides  M a r k t a n n e r - T u u n e r e t s c i i e r , Die 1 l y d ro id e n  d e s  k .  k .  n a t u r k i s t .  I l o f m u s e u m s ,  1890 ,  p .  265.

Trophosome.—Colony unbranched , a tta in in g  a h e igh t o f abou t 4 inches in an incom plete 
specim en; stem  no t fascicled, d iv ided  by oblique nodes in to  sho rt in ternodes, each of which 
bears a  hydrociadium  on its  antero-Iateral surface; hydroclad ia  d irected  forw ard and upw ard, 
closely approxim ated , div ided by  oblique nodes in to  sh o rt in ternodes w hich are usually  less 
th a n  tw ice as long as wide. Hydrotheea* closely approxim ated , obconical in  general outline, 
m arg in  darin g  an d  arm ed w ith  eleven tee th , the  an te rio r being long, sharp , and  d irected
upw ard and  backw ard , th e  n ex t long and  d irected  forw ard, th e  nex t rounded  and  b en t outw ard, 
th e  n ex t rounded  and  d irec ted  upw ard , and  th e  last, posterior, betw een th e  supracalyeine nem ato­
phores. T here  is considerable varia tion  in  the  m arginal tee th , b u t th is  seems to be th e  typ ical 
arrangem ent. In tra th e c a l ridge  low, strong , d irected  forw ard, and  curved sligh tly  upw ard ; 
upper one-th ird  of th e  hydro theea  free from th e  hydrociad ium ; supracalyeine nem atophores 
large, no t overtopping  th e  hyd ro theea; mesial nem atophore large, its  d ista l portion not separated  
w idely from th e  fron t o f th e  hydrotheea, and when com plete reach ing  the  level of th e  m argin of 
th e  la tte r ;  th e re  is a la rg e  tr ian g u la r cauline nem atophore a t  th e  base of each hydrociadium  th a t  
resem bles those found in th e  genus Lytocarpus.

Gonosome.—Corbula* on hydroclad ia  which tak e  th e  place and  position of reg u lar liydroeladia, 
and  b ear th ree  hydrotheea* on th e  proxim al portion ; corbula closed, w ith  e igh t to th irteen  p a irs  of 
narrow  leaves w ith  a row  of nem atophores on th e  d is ta l edge of each, b u t where th e  leaves are 
s ligh tly  sep ara ted  above i t  is seen th a t  each edge of each lea f is arm ed w ith  nem atophores. There 
are  th u s  rea lly  tw o rows to each leaf, one of w hich is o rd inarily  concealed under the  edge of the  
p receding  leaf. T here is no pronounced process a t  the  base of each leaf.

D istribution .—S an ta  C ruz; collected by A nderson. (Yale M useum specimen.) San Diego, 
C alifornia; E dw ard  Palm er. San Francisco, C alifornia; A lexander A gassiz. I’uget Sound; 
D octor S teiudaehuer.

P rofessor V errili - described a specim en in  th e  Boston Society collection which lie considered 
to  be th e  type  specimen of Plum ularia  arborea Desor. This specim en he has k ind ly  perm itted  me 
to study , and  it  proves to be Aglaophenia (Plum ularia) struthionides M urray. I t  seems th a t  fu r­
th e r  consideration caused Professor V errili to doub t th a t  th e  specim en was D esor’s ty p e  a fte r all. 
T hrough  th e  k indness of Miss Slack, the  lib rarian  o f M useum  of C om parative /o o lo g y , a t  Cam ­
bridge, I  have received a copy of D esor’s o rig inal descrip tion  of Plum ularia arborea, from w hich i t  
is seen th a t  the  B oston Society specimen can no t be D esor’s type.:i T hrough u n ce rta in ty  concern­
ing  th e  labels, i t  is th o u g h t by  P rofessor V errili th a t  th e  locality  g iven for the  specim en in question 
is incorrect, and  th e  va lid ity  of th e  label is fu rth e r w eakened by th e  fac t th a t  th is  species has so 
far been found only on th e  Pacific coast,

’ D o c to r  A gass iz  h e ro  r e g a r d s  P lu m u la r ia  franche ,ana  T r a s k  us sy n o n y m o u s  w i t h  P. struthionides  M u r r a y .  A 
co m p a r iso n  o f  t h e  o r ig in a l  d e s c r ip t i o n s  fu rn ish es  goo d  g r o u n d s  for  r e g a r d in g  t h i s  as a n  e rro r .

: I n v e r t e b r a t e  A n im a ls  o f  V in e y a rd  Sound ,  1872, p. 730.
My re a so n  fo r  d e c id in g  t h a t  t h e  B os ton  S o c ie ty  sp e c im en  can  n o t  h e  I )esor*s P. arborea  is fo u n d  in  t h e  fo l lo w in g  

s e n te n c e  f rom  h is  o r ig in a l  d e s c r ip t io n ,  P ro c e e d in g s  o f  t h e  Boston S oc ie ty  o f  N a t u r a l  H i s to ry ,  H I ,  p .  65: “ Cells 
p y r i lb r m  with a p la in  m arg in ,’' e tc .  T h e  i t a l i c s  a r e  m y  ow n .  T h e  sp e c im en  h a s  t h e  m a r g i n  o f  t h e  l i y d ro th e c a  v e ry  
s t r o n g ly  d e n ta t e ,  t h e  t e e t h  b e in g  u n u s u a l ly  j a g g e d  a n d  consp icuous .
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A G L A O P H E N I A  R A M U L O S A  K irc h e n p a u e r ,

( P l a t e  X X I I I ,  fig. 1.)

Aglaophenia ram ulosa  K i r c h e n p a u e r , U e b e r  d i e  H y d r o id e n fa m i l i e  P lu m u l a r i d æ ,  1872, P t .  1, p .  41, p i .  i, fig. 18. 
Aglaophenia  ram ulosa  F e w k e s , B ull .  Mus. C om p.  Zool. , 1881, V I I I ,  No. 7, p .  127.
Aglaophenia ramulosa  B a l e ,  C a t a lo g u e  A u s t r a l i a n  H y d r o id  Z o o p h y te s ,  1884, p .  171, p i .  x v m ,  fig. 11.

Trophosome.—Colony a tta in in g  a h e ig h t of inches, b ranch ing  in a  p in n a te  m anner; b ranches 
scattered , short, d iv e rg en t; hydroclad ia  d iv ided  in to  ra th e r  sh o rt in ternodes, each w ith  a  sep tal 
ridge opposite th e  in tra th e c a l ridge. H ydrotheea) approxim ated , sho rt, m arg in  no t flaring, two 
an terio r te e th  m uch longer th an  th e  o thers, of which th e re  a re  tw o on each side. T here  is  a  th ick , 
s trong  an te rio r in tra th eca l r id g e ; supracalyeine nem atophores long, tu b u la r, reach ing  above the  
liydrothecal m arg in ; m esial nem atophore very  long, tu b u la r , cu rv ing  upw ard , separa ted  b u t 
sligh tly  from th e  fro n t of th e  hydro theea, and  ex tend ing  a  considerable d is tan ce  above its  top.

Gonosome.—N o t known.
D istrib u tio n — P o r t  Lincoln, A u stra lia  (K irchenpauer); B arbados, 76 and  94 fa thom s; M ont­

serra t, 8 8  fathom s (Few kes).
The above descrip tion  is  tak en  p a rtly  from K irchenpauer, p a r tly  from B ale, and  p a r tly  from 

th e  figures g iven by  these  au th o rs . 1  have  no t seen th e  species, and  i t  is doubtfu l w hether it  
belongs to th is  genus or not. In  the  absence o f th e  gonosome, how ever, i t  is  h ere  re ta ined  in 
Aglaophenia.

A G L A O P H E N I A  O C T O C A R P A ,  n e w  sp e c ie s .

( P l a t e  X X I I I ,  figs. 2-5.)

Trophosome.—Colony unbranched , a tta in in g  a  h e igh t o f 2 inches; stem  no t fascicled, d iv ided 
into sh o rt iu teruodes, each o f w hich bears a  hydrociadium  on i ts  an tero -la tera l surface; hy d ro ­
cladia closely approxim ated , d irected  la te ra lly , d iv ided in to  sh o rt in ternodes w ith  sep ta l ridges 
back o f th e  in tra th eca l rid g e  and  im m ediately  below th e  supracalyeine nem atophores. H ydro- 
tliecæ sm all (only a  little  m ore th an  h a lf  as la rg e  as A . struthionides), obconical, m arg in  expanded, 
term inal one-th ird  of th e  liydro theca  free from th e  in ternode; m arginal te e th  eleven, uneven, th e  
an terior one long and  re tro rse , th e  n e x t long and  p ro jected  forw ard, th e  rem ainder sm aller, v a ry ­
ing g rea tly  in  shape, being  e ith e r rounded  or sharp  po in ted ; supracalyeine nem atophores small, 
reaching  to th e  level o f  th e  to p  o f th e  hyd ro theea ; m esial nem atophore prom inent, a d n a te  to fron t 
of liydro theca for abou t tliree-fourths the  h e ig h t o f th e  la tte r , and  then  po in ting  fo rw ard  and  
upw ard, th e  d is ta l end  being  d is ta n t from th e  liydro theca, a lthough  i t  hard ly  reaches the  level of 
its  to p ; d is ta l end no t ex p an d ed ; th ree  cauline nem atophores to  each in ternode o f th e  stem .

Gonosome.—Corbula) ra th e r  sm all and  stou t, composed o f ab o u t e ig h t p a irs  o f b ro ad  leaves, 
each of which bears  a  row of nem atophores along its  d is ta l edge and  a  sh o rt process a t  its  base. 
There is a  sing le  hyd ro th eea  betw een th e  corbula  and  th e  stem.

D istribution.—Cape S t. Lucas, G u lf of C alifo rn ia; Jo h n  X an tus.
This species looks like a  m in ia tu re  A . arborea, from which i t  differs in th e  direction o f th e  hydro­

cladia, size of hydro thecæ , and  especially  in  th e  gonosome.
Type slides.—C at. No. 18662, U .S.N .M .; C at. No. 15369, M us. S ta te  U niv . Iow a; also in th e  

collection of th e  au thor.

A G L A O P H E N I A  G R A C I L L I M A  F e w k e s .

( P l a t e  X X I I I ,  figs. 6-8 .)

Aglaophenia grac ill ima  F e w k e s ,  Bull .  M us.  C o m p .  Zool. ,  1881 ,  V II I ,  No. 7, p .  131.

Trophosome.'—Colony unbranclied  or sparse ly  branch ing , a tta in in g  a  h e ig h t of abou t 3 inches; 
stem no t fascicled, d iv ided in to  reg u la r in ternodes, each o f which bears  a  hydrociad ium ; hydro­
cladia ra th e r  closely approxim ated , a lte rn a te , d iv ided  in to  reg u la r in ternodes, each o f w hich has 
its  cavity  p a r tly  d iv ided  by ab o u t four sep ta l ridges beh ind  th e  hydro theea. H ydro thecæ  closely

v D e s c r ip t io n  ancl f ig u res  f ro m  t y p e  s p e c im e n  k i n d l y  s e n t  m e  b y  D o c to r  W a l t e r  F a x o n  f rom  t h e  M u s e u m  o f  Com- 
n a r a t i v e  Zoology.
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approxim ated , obconic, considerably expanded  above, m argin  w ith a la rge  horn  like an terio r 
process or tooth, which, when fully developed, is  alm ost as long as th e  hydro theea  and  recurved 
a t  its  d is ta l portion. A bove th e  base of th e  process th e re  is a re tro rse  tooth, and th ere  are four 
m arginal tee th  ou each side; in tra th eca l ridge  low a t  its  origin, doubly curved, reach ing  around 
th e  hyd ro theea  to  a level w ith  th e  base  of th e  an te rio r process; supracalyeine nem atophores 
tu b u la r, reach ing  th e  level o f th e  top of th e  hydro theea; m esial nem atophore ra th e r  sh o rt and  
spur-like, free portion  tu b u la r, its  end  no t reaching  th e  level of th e  m iddle of th e  h yd ro theea ; 
cauline nem atophores inconspicuous.

Gonosome.—Corbula', very  long and  slender, composed of about tw en ty  p a irs  of leaves, each 
of which lias an  expanded  tru n ca ted  process po in ting  forw ard and  outw ard, a rising  from above 
th e  base  of th e  leaf; a row of nem atophores is s itu a ted  on th e  top of the  proce^ s and  d ista l edge 
of th e  leaf. T here are th ree  hyd ro theea“ betw een th e  corbula and  th e  stem.

D istribution.—Oft' M artin ique, 96 fathom s, Biabe collection.
This very s trik in g  form rem inds one of species found in the  Pacific in  the  shape of the  h y d ro ­

thecæ , and  especially in the  shape and  a rrangem en t of the  m arg inal teeth . The an te rio r process 
is exceedingly variab le  in size. The corbula is very  slender, b u t  of firm tex tu re  and  a  d a rk  horn 
color. I t  resem bles th e  “ arborea g ro u p ” in hav ing  m ore th a n  one liydrotheca on its  pedicel.

Type.—In  th e  M useum  of C om parative Zoology, C am bridge, M assachusetts.

A G L A O P H E N I A  P A T A G O N I C A  ( d ’O rb igny .)

P lu m ular ia  patagonica  d ’O r b i g n y , V o y a g e  d a n s  l ’A m é r iq u e  M é r id io n a le ,  1 8 3 9 - 4 6 .  V, p. 27,  pi.  x m ,  f ig s .  3-f>. 
Aglaophenia  patagonica  K i u c u e n t i>ai:er ,  l i e b e r  d ie  H y d r o id e n fa m i l i e  I ’ln n iu la r id a ' ,  l ’t. 1, p. 26.

I  have been unab le  to  find any  descrip tion  of th is  species b u t the  original, w hich is herew ith  
given.
1J. sur culis ramosia, jiexuosis;  ramis alternis p inna t is ;  cellulis complicatis;  vesicuJis clont/aiis, comprenais, tr uns rer sim

oblique eristalis.

H abita t.—The shores of P a tagon ia .
C ette  jo lie  espèce forme des branches longues, term inées p a r uii g ran d  nom bre de ram eaux 

a rqués penuiform es. C haque ram eau  po rte  des ram ules a lte rn es assez étendus. Les ram ules sont 
div isés en segm ens nom breux, tro is  p a r  cellules, don t la  p a rtie  supérieure est term inée en pointe 
ex térieure. Les cellules son t com posées d ’un support la té ra l de chaque côté qui en occupe tou te  
la  longueur, d ’un a u tre  support in férieur term iné en pointe tronquée. Les bords on t deux  ex p an ­
sions la té ra les, e t en dessus q u a tre  sinus e t tro is  pointes. Les vésicules sont allongées, com prim ées, 
den tées obliquem ent e t la téra lem ent.

A G L A O P H E N I A  (?) C R E N A T A  F e w k e s .

( P l a t e  X X I I I ,  figs. 9, IO.)

Aglaophenia  crenata  F k w k e s ,  Bul l .  M us.  C om p.  Zool. ,  1881, V I I I ,  No. 7, p .  132.

Trophosome.'—Colony in frag m en tary  specimen unbranclied and  a tta in in g  a  h e ig h t of abou t 
2  inches; stem  fascicled in proxim al portion  an d  no t fascicled d ista lly , divided in to  in ternodes, 
each of which bears a hydrociad ium ; hydroclad ia  not closely approxim ated, borne on opposite 
sides of th e  stem , and  d iv ided  in to  reg u la r in ternodes, each of which has abou t five sep ta l ridges 
beh ind  th e  hydro theea  an d  th ree  on th e  an te rio r side below th e  liydrotheca. H ydro thecæ  ra th e r  
deep, cylindrical, an terio r profile n early  s tra ig h t, m arg in  arm ed w ith  ten or twel ve regu lar, m inute 
tee th  or s inuations; in tra th eca l rid g e  no t ev id en t; supracalyeine nem atophores sm all, d is ta lly  
contrac ted , reaching  the  level of th e  top  of th e  h yd ro theea ; m esial nem atophore short, tu b u la r, 
w ith  its  d is ta l end free and  its  m argin  c re n e la ted ; cauline nem atophores w ith  d is ta l portion  
contrac ted , tw o to  four on th e  fron t of each in ternode of th e  stem , and  one behind  th e  axil of 
each hydrociadium .

Gonosome.—N ot known.
D istribution.— Blake S tation  30¿, la t. N. 41° 25’, long. W . 05° 35'; dep th , 1,242 fathom s.
T h is species is alm ost certa in ly  no t an  Aglaophenia, and in all p robab ility  is a Cladocarpus or

1 D e s c r ip t io n  o f  D o c to r  F e w k e s i  t y p e  specim en .
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Aglaophenopsis. I t  is ap p aren tly  very  close to  Cladocarpus speciosus V errili, from wliicli i t  differs 
chiefly iii no t hav ing  th e  two an terio r m arg inal te e th  m ore conspicuous th an  the o thers, and  in  
h av in g  a  more cy lindrical nydro theca.

Type.—In  th e  M useum  of C om parative Zoology, C am bridge, M assachusetts.

A G L A O P H E N I A  B I C O R N U T A ,  n e w  spe c ie s .

( P l a t e  X X IV ,  ligs. 5-8.)

Trophosome.—Colony sparing ly  branched, a tta in in g  a h e ig h t of abou t 3 inches; stem  no t 
fascicled, d iv ided  in to  reg u la r  in ternodes, each of which bears a hydrociad ium  on a  process from 
the  m iddle portion  o f  its  an te ro  la te ra l face; hyd roclad ia  ra th e r  d is tan t, a lte rn a te , an d  divided 
into reg u la r in ternodes w ithou t sep tal ridges. H ydro thecæ  ra th e r  deep, an te rio r profile sligh tly  
concave, m arg in  no t g rea tly  everted , and  arm ed w ith  n ine prom inent, sharp-poin ted  te e th ; 
in tra th eca l ridge  very  low, ev iden t, oblique; supracalyeine nem atophores small, d is tin c tly  genic- 
u la ted , and  sligh tly  overtopp ing  th e  h y d ro th eea ; m esial nem atophore double, consisting  of two 
slender tubes placed side by  side like th e  b arre ls  of a shotgun , and po in ting  forw ard and  a little  
dow nw ard, the  free portion  being  abou t as long as th e  hyd ro theea  is w ide; th e  tw o tubes are  
sep ara te  an d  som ew hat d ivergen t a t  th e ir  d is ta l ends; cauline nem atophores ra th e r  large, one on 
each side of th e  base  of each hydrociadium , and  a m am m illate one on the  base  of each h y d ro ­
ciadium .

Gonosome.—N ot know n.
D istribution.— Off H abana, Cuba, 150 to  250 fathom s, S ta te  U n iversity  of Iow a expedition.
In  the  absence of the  gonosome th is  species is only provisionally  referred  to  Aglaophenia. 

The “ doub le-barreled” m esial nem atophore is a unique fea tu re  in  th is  genus, the  only approach  
to i t  being th e  double m esial nem atophore of Aglaophenopsis hirsuta, which, how ever, is en tire ly  
separa te  from th e  liydro theca  and  very  short, w ith  erem ite apertures.

Type slides.—C at. No. 18664, C .S.N .M .; C at. No. 15.370, M us. S ta te  Univ. Iow a; also in the 
collection of th e  au thor.

A G L A O P H E N I A  (?) C O N S T R I C T A  A l lm a n .

( P la te  X X IV , tigs. 1-Í1.)

Aglaophenia constricta  A l l m a n , Mem. Mus. C om p.  Zool. , 1877, V, No. 2, p. 17, p i .  x x i x .

Trophosome.—Stem  a tta in in g  a h e ig h t of abou t 8  inches, th ick , fascicled, sp ring ing  from an 
en tangled  mass of w iry filam ents, an d  sending  off num erous, irreg u larly  disposed, sim ple branches, 
w hich ca rry  a lte rn a te ly  d isposed pinna; (hydrocladia); th ree  pinna* sp ring ing  from each in te r ­
node. H ydrotheea; w ith th e  d is ta l h a lf  expanded  and  sep ara ted  from th e  proxim al p a r t  by  a 
deep constriction ; m argin  w ith four broad  teeth . S upracalyeine nem atophores s ligh tly  overtopping  
th e  m arg in  of th e  h y d ro theea ; m esial nem atophore nearly  equaling  in length  the  h e ig h t of the 
hydro theea, to  w hich i t  is alm ost en tire ly  a d n a te ; cauline nem atophores, tw o on the  axil of each 
p inna  and  one im m ediately  below th e  p in n a  in fron t . 1

Gonosome.— N ot know n.
D istribution .—Off Couch Reef, from a dep th  of 30 fathom s.
A lthough  th is  species a lm ost certa in ly  belongs to  an o th er genus, i t  is here  included in  th e  

genus Aglaophenia  on sufferance, as i t  were, u n til th e  gonosom e is discovered.
Type.— In the  M useum  of C om parative Zoology, C am bridge, M assachusetts,

A G L A O P H E N I A  T R I F I D A  A g a s s iz .

Aglaophenia cr istata  M c C r a d y ,  ( ly m n .  o f  C h a r le s to n  H a r b o r ,  1857, p .  100.
Aglaophenia  trifida L o u i s  A g a s s i z ,  C o a t .  N a t .  H is t .  U . S . ,  1862, I V ,  p .  358.
Aglaophenia tri fida  A l e x a n d r i i  A g a s s i z , N. A. A ca lep l i . ,  1865, p .  110.
Aglaophenia trifida  K i r c h e n p a u e r , U e b e r  d i e  H y d r o id e u fa m .  P lu inu la r ida* ,  1872, P t .  1, p .  26 .

Trophosome.—Colony branched , a tta in in g  ¡i h e ig h t of 5 to  7 inches; stem  no t fascicled, div ided 
into reg u la r sh o rt in ternodes, each of which bears  a hydrociadium  on its  m iddle portion ; hydro-

1 O r ig in a l  d e s c r ip t i o n  ( ju o te d  e x a c t ly .
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cladia  divided into regular  short internodes, each of which is divided back  of the  in tra thecal r idge 
of the  liydrotheca by an in ternal ridge. Hydrotheea*. stout, closely approximated, expanded  
above, with the  anterior  profile doubly curved, margin  with nine s trong  subequal teeth, in t ra ­
thecal ridge strongly developed and projecting s t ra ig h t  forward and  upw ard ; supracalyeine 
nem atophores stout, ra th e r  geniculate, slightly  overtopping the  liydrotheca; mesial nematophore 
strong, reaching  to about the middle of the  hydrotheea, anterior profile regularly  convex, the  
nem atophore being adnate  to the liydrotheca almost to the  end of the  former, where there  is a broad 
terminal ape rtu re ;  cauline nematophores, th ree  to each in ternode of th e  stem, one being ju s t  
below the  proximal liydrotheca of each hydrociadium and two being on the  front of the  internode.

Gonosome.—Corbula* ra ther  long and slender, with 12 to 1 4  pairs of corbula leaves, each of 
which bears a row of nematophores along its distal edge and  a slightly la rger  one a t  its base.

Distribution .—Found thrown up on the beach a t  Sullivan's Island, Charleston H arbor. 
(McCrady.)

I was unable  to secure e ither  specimens or figures of this species before the p la tes  for th is  
work were prin ted . A mong some material recently  sent me for identification by  Prof. H. L. 
Osborn, of Ilarnline University, I found specimens th a t  appear w ithout a reasonable doubt to 
belong to th is  species. The locality from which the  specimens were taken  was no t given, b u t  
Professor Osborn th inks  they  were from Beaufort, N orth  Carolina.

This species is very closely allied to Aglaophenia pluma  of the  British  coast, b u t  a d irect com­
parison with specimens from Plym outh , England , shows th a t  the  American species has liydrotheca* 
with a less concave profile above the  mesial nematophore and a much longer and more slender 
corbula.

A G L A O P H E N IA  T R I C U S P I S  M c C rad y .

Aglaophenia tr icuspis  M c O r a d y ,  H y m n . C h a r le s t o n  H a r b o r . 1857 . p . 101.
Aglaophenia, tricuspis  L o u is  A g a s s i z ,  G out. N a t. l l i s t .  U . S.. 18(>2, IV , p. 358.
. Ifpaojiheniu tricuspis  A l e x a n d e r  A g a s s i z .  X . A . A c a le p h . ,  18t>5, p. 140 .
A yl  ao}) lien i a tricuspis  K i r c i i k x i ' a u e r ,  L e b e r  d ie  H y d r o id e n fa m . I’ lu n iu la r id a ' ,  1872, I’t .  1. p . 27 .

This species grows in solitary plumes, much taller than  those of A . pelasgica and shorter  than  
those of A . cristata. The plumes also are  of broader expanse th an  in the  la t te r  species and  the 
individual polyp cells are quite different. The three cusps, which are placed as in the  species 
mentioned, are proportionately  long and slender, or, which is the  same thing, the  polyp cell 
between them is quite shallow, and  its rim, instead  of appearing  distinct from the  single cusp 
behind  it, appears to be united with it as with the others. I have also been unable  to d istinguish  
any denticulations on the  rim, and these are quite conspicuous in the  other two species.

The prolific vesicles of this species are as yet unknown. This species was found growing ju s t  
below dead low-water mark, on the  subm erged rocks of one of the upper je tt ies  of Sullivan’s Island. 
I t  was taken in m idsum m er . 1

T H E C O C A R P U S ,  n e w  genus .

Trophosome.— Stem fascicled, usually with the  component tubes d iverted  from the ir  course a t  
in tervals  to form somewhat flattened protuberances. Hydrotheea* with one or two large anterior  
teeth , the  rem ainder being small or reduced to m inute  sinuations; mesial nematophores one or two, 
less th an  ha lf  the  height of the  hydro theea ;  in tra thecal ridge  inconspicuous.

Gonosome.—Corbula composed of widely separa ted  leaves, each bearing a hydrotheea near its 
base and  a row of nematophores on its d ista l portion. There are usually th ree  or more hydrotheea* 
between the  corbula and  the  stem.

In looking over th e  very large series of American Aglaophenia! several were found th a t  dithered 
from all the others and  agreed among themselves in the  possession of the  characters  given above. 
Aglaophenia myriophyllum  may be taken as a type of th is  genus, and in it  would also be included 
Aglaophenia radicellata Sars.

Allman, in the  Challenger B eport ' placed these species in the  genus Lytocarpus , and did not

‘ O r ig in a l  d e s c r i p t i o n .  T h a v e  b e e n  u n a b le  t o  U n d  e i t h e r  s p e c im e n s  o r  la t e r  d e s c r i p t i o n s  o f  t h i s  s p e c i e s .  
2 Challenger  R e p o r t ,  H y d r o id a ,  P t .  1, p p .  12, 10.
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regard  the gonosome as a tru e  corbula. Bale took exception to this, wisely I  th ink , and  included 
these species in the genus Aglaophenia, rega rd ing  the ir  gonosomes as t ru e  corbulæ. W hile  ag ree­
ing fully with the  la t te r  author, th e  present w riter  considers t h a t  the  presence of hydrotheea; on 
the  corbula leaves is a good generic distinction, upon which, in connection with the  stem charac ter  
and certain features of th e  hydrothecæ  nam ed above, he has ven tu red  to  establish the  new genus 
Thecocarpus, which would equal a  p a r t  of th e  subgenus Lytocarpia  K irchenpauer, p a r t  of the  genus 
Lytocarpus  of Allman, or a p a r t  of the  genus Aglaophenia  as defined by  Bale . 1

K EY  TO A M ERICAN  SPE C IE S OF TH E  G EN US TH ECO CA RPU S.

liy d ro th ec a*  se p a ra te d  b y  m o re  th a n  h a l f  t h e i r  h e ig h t ,  n a r ro w e d  b e lo w .
T. bispinosus.

H ydro theea*  se p a ra te d  by  m oro th a n  h a l f  th e i r  h e ig h t,  n o t  a p p re c ia b ly
n a r ro w e d  b e lo w .....................................................................................T. benedicti.

H ydro theea*  s e p a ra te d  b y  m ore th a n  h a l f  t h e i r  h e ig h t ,  n a r ro w  b e lo w .
T. distans.

H ydro theea*  c lo se ly  a p p ro x im a te d , no  c o n sp icu o u s  in te r n a l  th ic k e n in g
o f  in te rn o d e  b e h in d  h y d r o t h e e a ........................................................T. norm ani.

H y d ro th e c æ  c lose ly  a p p ro x im a te d , th ic k e n in g s  o f  in te rn o d e s  e v id e n t .
T. m yriophyllum .

Distribution o f  American species o f  the genus Thecocarpus,

Species

m yrio p h y llu m
T. d is ta n s .............
7’. n o r m a n i ........
'I', h is p in o s u s___
T. b e n e d ic ti ........

T H E C O C A R P U S  M Y R I O P H Y L L U M  (L in n æ u s ) .

( P la te  X X IV , tig s. 12, 13.)

Sertu laria  m yriophyllum  L i n n .e u s , S y st. N a t ., 1767 , p . 1309 .
Sertu laria  m yr io p h y llu m P a l l a s , E le n c h u s  Z oop li., 1766, p . 153.
A g l a o p h e n ia  m y r io p h y l lu m  L a m o u r o u x ,  P o ly p .  C o r. f le x .,  1816, p . 168.
P lum ularia  m yriophyllum  L a m a r c k , A n im . s a n s  V e r t . ,  1836, 2d  e d . ,  I I ,  p . 159.
Plum ularia  m yriophyllum  J o h n s t o n , l l r i t .  Z oopli., 1847, p. 99.
P lu m ularia  m yriophyllum  L a n d s b o r o u g h , P o p . l l i s t .  B r i t .  Z o o l . ,  18 5 2 , p .  15 j .
Aglaophenia m yriophyllum  L o n s  A g a s s iz , C o n t. N a t. H is t . II. S., 1862, IV , p . 358.
Aglaophenia m yriophyllum  I I in c k s ,  B r i t . I ly d ro id  Z oop li., 1868, p . 290.
Aglaophenia m yriophyllum  K i r c h e n p a u e r , H y d ro id e n fa m . P lm n n la r i ih e , 1872, P t .  1, p .  28.
Lytocarpus m yriophyllum  A l lm a n ,  Challenger R e p o rt, P lu m u la r id m , 1883, p . 10.
Lytocarpus m yriophyllum  P e n n in g t o n , B r i t .  Z o o p h y t e s ,  18 8 5 , p .  130 .
Lytocarpus m yriophyllum  M a k k t a n n e r - T u r n e k e t s c h e r ,  D ie  H y d ro id e n  des k .  h .  n a tu r h i s t .  H o fm u seu m s, 1 8 9 0 ,  p . 2 7 7

Trophosome.—Colony unbranclied, or sparingly  branched, a t ta in in g  a he ig h t  o f  18 inches; 
stem fascicled, with flattened protuberances  formed by  the contortion of th e  component tubes ;  
hydrocladia a lte rnate , close set, d iv ided into regular  internodes, each of which bears  a hydrotheea. 
Hydrothecæ stout, cylindrical, with a median an te r io r  tooth, and  lateral s inuations; there  are 
well-marked in ternal ridges on th e  side of the  in ternode nearest the  hydrotheea, an d  th e  in tra theca l  
ridge is more evident th a n  usual in th is  genus; supracalyeine nematophores small, sl ightly  over­
topping the  l iydrotheca; mesial nem atophore ad n a te  to the  fron t of  the  hydrotheea, and  a t ta in in g  
the  level of the  in tra theca l  r idge ;  numerous small or rud im en tary  cauline nematophores on the  
tubes composing the  stem.

1 G en era  o f  th e  P lu m u la riid a e , p p . 12,14.

G eograph ica l.
A tla n tic . b a t h y m e t r i c a l .
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1 m esia l n e m a to p h o re .
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Gonosome.—Corbula open, composed of numerous narrow, widely separa ted  leaves, each 
bearing  a hydro theea  near its base and a row of nem atophores along its d ista l end. There are 
several liydrotheca! between the  corbula and  the  stem.

Distribution .—Coasts of Europe and ( t rea t  Britain, 12 to 40 fathom s; New E ng land  coast 
(Ilincks).

The only mention I  can find of th e  occurrence of  th is  species in American waters is by H incks , 1 

who under  “ H a b i t a t ” says: “ M assachusetts  B ay (Agassi/), Mingan Islands, G ulf  of St. Lawrence 
{teste A. Agassiz).” I  have  been unable  to verify th is  reference.

Immense specimens referred to this species occur in the Bay  of Naples, where they  are  found 
branch ing  in a s tragg ling  manner, and a t ta in ing  a height of 3 feet.

T H E C O C A R P U S  D I S T A N S  (A llm a n ).

(L 'la te  X X IV , figs. 14-HÏ.)

A glaophenia  U hlans A l l m a n , M em. M us. ( ' o m p .  Zool., 1 8 7 7 ,  V ,  No. 2 ,  p .  4 4 ,  p i .  x x v i .

Trophosome.— 1 fydrocaulus a t ta in in g  a height of about 4 inches, simple, rooted by an en tangled 
bunch of tubu la r  filaments, fascicled below, becoming nonfascicled above, and here divided into 
equal internodes, each of which carries a p inna on a lte rna te  sides; pinino (hydrocladia) d is tan t,  
a t ta in ing  the  length of nearly  an inch. Hydrotheea- deep, nearly  cylindrical above, narrow ed 
below; margin crenate, with a single long tooth-like process in front; in tra thecal r idge  no t con­
spicuous. Supracalyeine nematophorus no t overtopping the  hydrotheea; mesial nematophore 
a t ta in ing  about a th ird  of the he igh t of the  liydrotheca, to which i t  is adnate  for its  entire  length.

Gonosome.—Corbula-, composed of numerous pairs of ribs, which are quite  free from one 
another, each carry ing  a small hydro theea  near its  origin, and having  numerous tooth-like ncinato- 
phores along its distal edge; peduncle of corbula ra th e r  long, carrying three  hydrotheea-.

D redged off Pacific Beef from a dep th  of 283 fathoms.
The above description is quoted entire from the  original. Professor Allman does not s ta te  

th a t  this species p resen ts  the  peculiar th ickened protuberances on the outer stem found in all the  
other species th a t  I  have  placed in th is  genus. I t  is in te res ting  to note th a t  the  describer d is­
tinc tly  says th a t  the  corbula- “ like the corbula! of other species are metamorphosed pinna-,” 
a lthough lie afterwards, in the  Challenger Report, places this species in the genus Tylocarpus , in 
which the  gonaugia are protected  by  true  phylaetogonia, which seem to me to be quite  d is tinc t 
from corbula*.

Types.— Tn th e  Museum of Comparative Zoology, Cambridge, Massachusetts.

T H E C O C A R P U S  N O R M A N I,-  new  sp e c ie s .

( P l a t e  .X X V , t i g s .  1, 2 . )

Trophosome.—Colony sparsely branched, a t ta in in g  a height of 8  inches, fascicled, with the  
component tubes  d iverted  from their course a t  intervals  to form f a t te n e d  pro tuberances ; liydio- 
cladia a lternate , about U  inches long and  divided into regular  hydro thecate  internodes. Ilydro- 
theca- close set, robust, cylindrical, not appreciably diminishing below; a single somewhat re trorse  
anterior  tooth and a num ber of minute la tera l  sinuations around the m argin; in tra theca l  ridge 
inconspicuous; supracalyeine nematophores ra th e r  smaller than  in other species of the genus, not 
reaching above the liydrothecal m argin; mesial nem atophore single, ad na te  to the  liydrotheca, 
reaching th e  level of the in tra thecal ridge.

Gonosome.—Corbula- composed of numerous separa ted  pairs of narrow leaves, each bearing a 
liydrotheca near its base, and a row of nematophores along its d ista l portion. There are six or 
seven liydrotheca- between each corbula, and the stem, those nearest the  corbula being modified 
by  the suppression of their  mesial nematophores, the  one immediately preceding th e  corbula being 
w ithout any nematophore, its distal end free and  elevated above th e  internode.

Distribution.— Albatross S ta t ion  2415, la t. N. 30° 44', long. W . 79° 2(1', 440 fathoms.
This species bears about, the  saíne relation to T. distans th a t  T. benedicti does to T. bispinosus.

1 B r it ish  Z o o p h y te s , 18<i8, p. 202.
’ In  h o n o r  o f  tin* K ev eren d  C an o n  A. M. N o rm an , F. R. Z. S., a  v e te r a n  w o rk e r  in th e  h e ld  o f  m a rin e  zoo logy  

a n d  to  w hom  th e  sc ien ce  is ¿»Toatly in d e b te d .



AMERICAN IIYDROIDS. 1 0 9

I t  differs from distans in the  more robust and  closely approxim ated liydrotheca',  and in th e  num ­
ber and form of th e  liydrotheca' bet ween the corbula and the stem.

Type slides.—Cat. Nos. 18CGI!, 186(17, U.S.N.M.; Cat. No. 15373, Mus. S ta te  Univ. Iowa; also 
in the  collection of the  author.

T H E C O C A R P U S  B E N E D I C T I ,  n e w  sp e c ie s .

(P la te  X X V , figs. 3-5.)

Trophosome.— Hydrocaulus a sparsely branched  fascicled stem, a t ta in in g  a heigh t of 12 to  15 
inches; stein compressed, with kno t ty  protuberances of contorted tubes  on the  portion which 
aoes not bear hydrocladia; hydrocladia  aris ing  from th e  front of the  stem, a lternate , long and 
s tra igh t  (not sinuous as in A . distans)-, divided regularly  into internodes, each of which bears a 
hydrotheea. Hydrotheea; large, stout, closely approxim ated  for th is  group, with a single anterior 
spine and  several la te ra l  shallow tee th  or s inuations on the margin; in tra thecal ridge slight, 
dividing the  lower th i rd  from the upper two-thirds of th e  hydro theea; supracalyeine nematophores 
broad, reaching to  th e  level of the  top of the  hydro theea; there  are two mesial nematophores, one 
adnate  to the  front of the  liydrotheca, and a t ta in ing  th e  level of the in tra thecal ridge, the  other 
considerably shorter, forming a spur a t  the  base  of the  first.

Gonosome.—Corbula' very  large, borne on pinna' springing from the  front of the  stem, 
directed forward, and  bearing  about five somewhat modified liydrotheca; between the  corbula and 
the  stem; corbula leaves entirely open, narrow, and widely separated, each bearing a modified 
hydrotheea a li t t le  above i ts  base, directed antero-laterally and with small supracalyeine nem ato­
phores; the  d is ta l  portion of each leaf  curved and bearing a row of nematophores on its  distal 
edge. Gonangia oval, borne a t  the  bases of the  leaves. These corbula' are the  la rges t  known to 
me, being sometimes over ha lf  an inch long, composed of 25 or 30 pairs  of leaves.

Distribution.— Albatross  S tation 2115, lat. N. 30° 44', long. VV. 70° 20', 440 fathom s; S tation 
2666, lat. N. 30° 47', long. W . 79° 49', 270 fathoms; S tation 2668, lat. N. 30° 58', long. W. 79° 38', 
294 fathoms; S tation  2671, lat. N. 31° 20', long. W . 79° 22', 280 fathoms; S ta tion  2672, lat, N. 31° 
31', long. W. 79° 05', 277 fathoms.

This e legant species is very n ea r  A . bispinosus Allman, from which it may be distinguished by 
its more robust and much more closely approxim ated liydrotheca', with less pronounced marginal 
teeth. Named in honor of my friend, Dr. Jam es  lí. Benedict, of th e  U. S. National Museum.

Type slides.—Cat. Nos. 18668, 18669, U.S.N.M.; Cat. No. 15374, Mus. S ta te  Univ. Iowa; also 
in th e  collection of the  author.

T H E C O C A R P U S  B I S P I N O S U S  A llm a n .

( P la te  X X V , figs. 6 -8 .)

Aglaophenia bispinosa  A l l m a n , M em. M us. C om p. Z ool., 18 7 7 , V , No. 2 , p . 4 6 , p is . x x v i i ,  x x v m .

Trophosome.—Stem a tta in ing  a he igh t of 8  inches, stout, simple, r is ing  from an en tangled 
mass of b ranch ing  tu b u la r  filaments, fascicled below, and presen ting  from distance to d istance 
knot-like projections; pinna; (hydrocladia) a lternate , a t ta in ing  a  length  of nearly an inch and  a 
half. H ydro theea 1 deep, widening upw ard ;  margin with a single, strong, tooth like process in 
front, and  with short, b lun t  teeth in the  re s t  of its  ex ten t;  in tra theca l  ridge not conspicuous. 
Supracalyeine nem atophores stout, not overtopping the  hydro theea; mesial nem atophores two in 
number, the  distal one ad na te  to the  liydrotheca, along which i t  ex tends for about one-third of the 
height of the hydrotheea, the  proximal one forming a short, stout, spine-like process ju s t  below 
the  distal.

Gonosome.—Corbula' open, formed by two a l te rna te  or subopposite series of free, rib-like 
processes, each of which carries near  its  base a small, liydrothecal cup, and  along its dista, margin 
a series of numerous tootli-like nem atophores; the  racliis of the  corbula continued tow ard  the 
common stem as a long peduncle carry ing  about five unchanged  liydrotheca'.

Distribution .—Off A lligator Keef, Clorida, 156 fathom s; off Tennessee Keef, Florida, 200 
fathoms.

1  have not seen th is  species and  the  above description is copied entire  from the  original.
Type.—In  the  Museum of Comparative Zoology, Cambridge, Massachusetts.
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C L A D O C A R P U S  A l l m a n  ( m o d i f i e d ' ) .

Cladocarpus A l i .m a n , T ra n s . Zool. Soc. L o u d ., 1874 , V III , I’t .  8 ,  p . 477  ; M em . M us. C om p. Z ool., 1877 , V, N o. 2 , p . 49.

Gonosome.—Stem simple or fascicled; liydrotheca1 deep, with margins usually smooth, or with  
sinuations or creuulations laterally, and  one or two distinct anterior teeth ; mesial nem atophores 
very  short, spur-like, sometimes no t adna te  to the  hydrotheea.

Gonosome.—Gonangia  borne on the  stem or bases of the  hydrocladia, and protected  by simple 
or branched  phvlnetogonia. sp ring ing  from the  proximal internode of the hydrociadium, and 
bearing  nematophores, b u t  no hydrotheea1.

This is one of the  many well-defined genera  in troduced by Professor Allman. The type 
species was secured by the  Porcupine. Three more species were added in the  H ydro ida  of the 
G ulf  Stream, several in the  Challenger Keport, and others  by Verrili, Clarke, and Fewkes, while 
five new species are  included in the  p resen t work. Most, if not all, th e  species are found in 
comparatively deep water, which may account for the genus not being discovered earlier th an  
i t  was.

In  the  trophosome, Cladocarpus resembles Thecocarpus more th a n  any other group, especially 
in th e  shape and m argins of the  hydrotheea1,, while, on the  other hand, its gonosome allies i t  to 
Aglaophenopsis, from which it  differs in hav ing  no hydrothecæ on the  phylactogonia.

Distribution o f  American species o f  the genus Cladocarpus.
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I t  will be seen t h a t  only th ree  of the fourteen species have  been found a t  a dep th  less th an  50 
fathoms and none under 2 0  fathoms, while one, C. flexuosus, was dredged from a dep th  of nearly  
1 , 0 0 0  fathoms.

W ith  th e  exception of C. formosus  Allman, from the  J a p a n  Sea, no species of th is  genus has 
been found except in th e  N orth  A tlantic, so fa r  as I  can ascertain, and  the  cen ter  of d istr ibu tion  
is evidently  the  W est  Ind ian  region.

A s  would be expected from its ba thym etr ica l  distribution, th is  essentially deep-water genus is 
more largely  represen ted  in northern  waters th a n  most of th e  Plum ularian  genera.

K E Y  TO A M E R I C A N  S P E C I E S  O F  T H E  O E N U S  C L A D O C A R P U S .

l iy d ro th e c a l  m a rg in  d is t in c t ly  to o th e d j  [fyU rotheo;,, w i th  co n sp icu o u s  s ig m o id  in t r a th e c a l  r id g e ..................C. sigm a.
?hea ™ 3  “ t e n o r  te e th  n o t decide ,U y j u £ ( lro th e c a  w ith o u t  co n sp icu o u s in t r a th e c a l  r id g e . . . .   C. compressus.

A s in g le  co n sp icu o u s  a n te r io r  to o th . L a t-  | H y d ro th e e a 1 w ith  d eep  a n te r io r  f le x u re ..............................................C. ventricosus.
e ra l te e th  re p la c e d  b y  m in u te  s in u a - j  A n te r io r  p ro lile  n e a r ly  s t r a i g h t .............................................. .....................C .flexilis .
t io n s . H y d ro c la d ia  n o t c o n sp ic u o u s ly  ) A n te r io r  p ro file  s t r o n g ly  c o n v e x ................................................................. C. obliquus.
s le n d e r  o r s in u o u s . 1 A n te r io r  p ro lile  co n cav e  ab o v e  a n d  co n v ex  b e l o w ............................ C. septa tus.
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i j  -j ii , , , , , H y d ro th e c æ  a lm o s t t u b u l a r .................................................................C. dolichotheca.lly d ro tn eea*  d i s ta n t  a n d  v e ry  s le n d e r. TT -, 7 , „Vt -, -, A- . ! J { H y d ro th e e a ' Ion<>, o b c o n ic .......................................................................... C. flexuosus.H y d ro c la d ia  s tro n g ly  s in u o u s . ,,• , ,1 •*? + ■ *-i + i /•< *J °  c [ H yalo theca*  w i th  a n te n o r  p ro file  s t ro n g ly  c o n c a v e ..............................c .  tenuis.
(  U p p e r  p a r t  o f  stem  f la tte n e d , b a n d l i k e ..................................................C. f/randis.

H ydro theea*  w ith  tw o  la rg e , sh a llo w  an - j U p p e r  p a r t  o f  s te m  n o t  s t ro n g ly  f la t te n e d , no  la te r a l  m a rg in a l  te e th  . . . .  
t e r io r  te e th .  ) C .paradisea .

{ S h a llo w  la te r a l  m a rg in a l  t e e t h ..............................................................C. speciosus,
T, , i, -+1 + 4 4 i 1 A p e rtu re  o f  liydro theca*  d ire c te d  u p w a r d .......................................C. pourtalesii.H y d ro th e c æ  w ith o u t  t e e th ...............................• 41 , . , ,.1 , A  ■ ,0 \ A p e r tu re  of liyd ro theca*  d ire c te d  f o r w a r d ........................................6 , carinatus.

C L A D O C A R P U S  S IG M A  (A llm a n ) .

(P la te  X X V I, figs. 1, 11.)

Aglaophenia sitjina A l lm a n ,  M em . M us. C om p. Zoo!., 1877, V, No. 2, p. 15, p i .  x x v i .

Trophosome.—Colony profusely and repeated ly  branching, a t ta in in g  a he igh t  of nearly 2 
feet; stern fascicled except a t  the  extreme tips of the  branches; hydrocladia a l ternate ,  ra th e r  
closely set, hav in g  their  origin from the  front of the  stem; internodes s tra igh t ,  each having its 
axial cavity  divided by  about ten very s trong and conspicuous septal ridges, which appear  to 
extend entirely around the internal surface of the internode. H ydrotheea ' ra th e r  closely app rox ­
imated for th is  group, deep, cylindrical, with m arg ins  very slightly  Haring, and armed with  about 
ten shallow, rounded teeth  of nearly the  same size; in tra theca l  ridge conspicuous, with a sigmoid 
flexure in la teral view, the  course being forward, bending gracefully upward, and  then  forward, 
downward, and  forward again ; supracalyeine nem atophores cylindrical, reaching the  m argin  of 
the liydrotheca; mesial nematophore small, spurlike, adna te  except a t  the  d is ta l  end; cauline 
nematophores as usual in  th is  genus.

Gonosome.1—G onangia  borne on phylactogonia, springing from the proximal internode of the 
hydrocladia, ovate, w ith a lunate, latero-terminal orifice. E ach  phylactogouium bears two or three 
gonangia, and several nematophorous branchle ts  which loosely embrace the  gonangia.

Distribution .—Off A lligator Keef, Florida, 110 fathoms; Albatross S ta tion 2410, hit. 1ST. 31° 
2(1', long. W. 79° 07', 270 fathoms; Albatross  Station 26C7, lat. N. 30° 53', long. W. 79° 43', 273 
fathoms; Albatross  S ta tion  2008, lat. N. 30° 5S', long. W. 79° 39', 294 fathoms; Albatross  S ta tion  
2009, hit. N. 31° 09', long. W . 79° 34', 352 fathoms; Albatross S ta tion 2008, lat. N. 34° 20', long. 
W. 70° 12', 22 fa thoms; off Sand Key, Florida, 110 fathoms; S ta te  University  of Iowa expedition.

This species w as originally described by Professor Allman from an imperfect specimen 
without gonosome. Specimens dredged by the  Bahama, expedition from the S ta te  U niversity  of 
Iowa are among the most graceful and  la rges t  p lum ularians known. One in par t icu la r  reaches a 
height of nearly  two feet, and lias a dense cluster of gracefully disposed branches, forming an 
exceedingly handsom e colony.

Type.—In  the Museum of Comparative Zoology, Cambridge, M assachusetts.

C L A D O C A R P U S  C O M P R E S S U S  F e w k e s .

( P la te  X X V I, ligs. 3 -5 .)

Cladocarpus compressus F k w k e s ,  B u ll. M us. C om p. Z oo l., 18S1, Y H I, N o. V, p. 135.

Trophosome.2—Colony unbranched , a t ta in ing  a he igh t  of abou t 8  inches; stem not fascicled 
and without d is tinc t nodes; hydroclad ia  ra th e r  closely approxim ated, divided into regu la r  in te r ­
nodes, caeli of which has its  cavity  p a r t ly  divided by two s trong  septal ridges back of th e  liydro- 
theca, and a very sligh t one under the  supracalyeine nematophores. Hydrotheea. deep, with its  
lower portion suddenly constric ted by a prolongation inw ard  of the  septal ridge, forming a very 
broad and short in tra theca l  r idge; margin armed with niue large, conspicuous, rounded tee th ; 
anterior prolile nearly  s t ra ig h t ;  supracalyeine nematophores small, reaching the  top of the  liydro- 
thcca; mesial nem atophore short  and  spurlike, the  d ista l end free; a cauline nematophore on each 
side of the  base of euch hydrociadium, and  another between these; there  is a row of denticulate  
nematophores along the  front of th e  stem below the  hydrocladia.

Gonosome.—G onangia  oblong, obovale, with obliquely t runca ted  ends or apertures , borne in 
grea t num bers along th e  front of th e  stem, and  protected  by th ree-pronged phylactogonia.

Locality .—Off St. Vincent; Blake  S ta t ion  224; dep th , 114 fathoms.

1 H ith e r to  u n d e s c rib e d .
3 D escrip tio n  o f  D o c to r  F e w k e s i  ty p e  sp e c im en  fro m  th e  M useum  o f  C o m p a ra tiv e  Z oology  a t  C a m b rid g e .
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C. compressus bas the  most conspicuous and even marginal tee th  of any species of the  genus 
t h a t  I  have  seen.

Type.—In  th e  Museum of Com parative Zoology, Cambridge, M assachusetts.

C L A D O C A R P U S  V E N T R IC O S U S  A llm a n .

( P la te  X X V I, figs. 6 -8 .)

Cladocarpus ventricosus A l lm a n ,  M em. M us. C om p. Z ool., 1877, V', No. 2, p . 52, p i. xxxi.
Trophosome.—Stem a tta in ing  a height of about an inch and a half, not fascicled, simple; 

pinnai a lternate , each springing from a ra th e r  long la tera l  process of the  stem, somewhat waved. 
Hydrothecai d is tan t ;  front wall with a depression ju s t  below the margin, then greatly  inha led ;  
m argin  with a long, s trong tooth in front, and  with shallow crenations in the re s t  of its ex ten t;  
in tra theca l  ridge  strong, transverse , springing from a  projection of the  posterior wall of the 
hydro theea  near its  fundus, and reaching a point about m idway between th is  and  the  anterior 
wall. Supracalyeine nem atophores scarcely overtopping th e  liydrotheca; mesial nematophore 
quite  detached  from the  hydrotheea.

Gonosome.—Phylactogonia  springing from the proximal in ternodes of a certain num ber of the 
pinme, which are s i tua ted  near the  d is ta l  end of the  stem, twice bifurcating; gonangia  spring ing  
from the  stem in groups, each group close to the  axil of a pinna, obovale, with the summit 
curved over the  term inodateral orifice.

Dredged off Sand  Key from a dep th  of 100 fathoms.
1 have  not seen th is  species, and have therefore quoted the original description entire.
Type.— Lu the  Museum of Com parative Zoology, Cambridge, Massachusetts.

C L A D O C A R P U S  F L E X I L I S  V errili.

(P la to  X X V I, figs. 9-12.)

C ladocarpus Hexilis V niiiin .i,, R e p o rt o f  ( 'o in m iss io n e r o f  F ish  a n d  F ish e rie s , 1886, p . 517, p i. ix ,  lig. 29.

Trophosome.— Colony long, slender, sparsely branching, a t ta in ing  a he igh t  of about 0 inches; 
stem not fascicled; hydrocladia  ra th e r  d is tan t,  slightly sinuous, divided into ra th e r  slender 
internodes, each of which has a number (seven or eight) septal ridges back of the liydrotheca. 
H ydro theea 1 deep, tubular, anterior profile nearly  s t ra ig h t ;  margin not expanded, with a single 
s trong  anterior tooth, and four or fix e minute lateral s inuations; in tra theca l  ridge hard ly  evident ; 
supracalyeine nematophores tubular ,  small, overtopping the  liydrotheca; mesial nematophore 
short, separa ted  from the  hydrotheea ; two cauline nematophores a t  the  base of each hydrociadium, 
and  one on the front of each internode of the stem.

Gonosome.—Gonangia  numerous, borne on the front of the  stem and bases of the  liydroeladia, 
oblong-ovate, with a lunate  latero-terminal orifice; phylactogonia: like s tag ’s horns, with th ree  
branches, inserted  on th e  proximal internode of each hydrociadium.

D istr ibu tion— Fish H a w k  S ta tion 805, Lat. N. 40° 05', long. \V. 70° 2d'; depth , 05 fathoms; 
Fish ¡hurl: S ta tion  800, lat. X. 40° 05', long. W. 70° 22'; depth, 05 fathoms; Fish Henri: S tation 807, 
lat. N. 40° 00', long. W . 70° 22'; depth, 04 fathoms; Fish Hairk  S ta tion  940, lat. X. 39° 54', long. 
W . 09° 52'; depth , 134 fathoms; Fish H awk  S ta tion  950, lat. X. 40° 07', long. W. 70° 32'; dep th , 71 
fathoms; Fish H aw k  S ta t ion  1027, lat. N. 40° 00', long. W. 09° 19'; depth , 93 fathoms; Fish l law k  
S ta tion 1109,lat. X .40°03 ',  long. W. 70° 38'; depth, 89 fathoms; Albatross  Station 20(15, lat. X. 37° 
18', long. W. 74° 28'; depth , 82 fathoms; Albatross  Station 2012, lat. X. 30° 41', long. W. 74° 40'; 
dep th , 60¿ fa thom s; Albatross Station 2085, lat. X. 40' 05', long. W. 70° 35'; depth , 70 fathoms; 
Albatross  S tation 2204, lat. X. 37° 08', long. W. 74° 34'; depth, 167 fathoms; Albatross  Station 2265, 
lat. X. 37° 08', long. W . 74° 36' ; depth , 70 fathoms ; Albatross S ta tion  2387, hit. X. 29° 24', long. W . 
8 8 ° 04'; depth , 32 fathoms; Albatross  S ta tion  2388, lat. X. 29° 25', long. W. 8 8 ° 01'; depth, 35 
fathoms; Albatross  S tation 2389, lat. X. 29° 28', long. W. 87° 56'; deptii, 27 fathoms.

Professor Verrili informs me th a t  Cladocarpus flexilis  is th e  most common species taken by 
the  F ish  Commission oti Vineyard Sound in the  warm zone (80 to  150 fathoms).

The hydrotheea 1 va ry  considerably in size in different specimens, b u t  the ir  shape remains 
constan t  and  will easily d istinguish  this species.

Type.—In  the  museum of Vale University .
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C L A D O C A R P U S  O B L IQ U U S , n ew  sp e c ie s .

( P la te  X X V II, figs. 1-3 .)

Trophosome.—Colony loosely branching', a plumose stem, a t ta in in g  a he igh t  of abou t 7 inches; 
stem not fascicled, hearing  liydroeladia only on its  d is ta l  portion; hydrocladia  s tra igh t,  a lternate , 
divided into regu la r  internodes, each of which has several (about eight) in ternal septal ridges, 
liydrotheca; closely approxim ated, ovate, with a regularly  convex anterior  prolile, w ider a t  the  
center th an  a t  the  top; margin with a single median tooth, and  abou t four m inute  la tera l  sinua- 
tions on each side; in tra theca l  r idge  short, s tra igh t ,  very  oblique; supracalyeine nematophores 
small, tubular , overtopping  the hydro theea; mesial nem atophore short,  free from th e  hydro theea; 
cauline nematophores a t  the  bases of the  hydrocladia  and  on the front of the  stem.

Gonosome.—G onangia  oblong-ovate, with latero-terminal oriflce, borne in pa irs  on th e  bases 
of the  hydroclad ia ; phylactogonia  like s tag ’s horns, with  two or th ree  branches, a rch ing  over the  
front of the  stem.

Distribution .—D redged  off Habana, 200 fathoms: S ta te  University  of Iowa Expedition ; 
U. S. Fish Commission (label lost), from Professor Verrili.

This species is more robust than  its allies and  differs from all of them  in the  regularly  convex 
anterior profile of th e  hydro theea4.

Type slides.—Cat. No. 15378, Mus. S ta te  Univ. Iowa; Cat. No. 18G7G, U.S.N.M.; also in the 
collection of the author.

C L A D O C A R P U S  S E P T A T U S ,  n ew  sp e c ie s .

(P la te  X X V II, figs. 4 -8 .)

'Trophosome.—Colony branched  in a loose manner, a t ta in in g  a he igh t  of abou t 8  inches; stem 
not fascicled, div ided into obscure internodes; hydrocladia ra th e r  closely approximated, d iv ided 
into slender, ffexuous internodes, each of which has about ten imperfect septal r idges back of th e  
liydrotheca-, and  also on the  portion between ad jacent hydrothecie. l iydrotheca: gibbous, w ith  a 
veutricose swelling, g iv ing a double curve to the  anterior  profile; margin  with an an terior  promi­
nent tooth, and three or four smaller la teral teeth on each side; in tra thecal ridge strong, ra th e r  
short, with its d ista l end curved ab rup tly  upw ard ;  supracalyeine nematophores ra th e r  large, 
swollen a t  th e  middle, and overtopping the  liydrotheca4; mesial nem atophore small, slender, free 
from the liydrotheca, hard ly  reaching the  level of th e  bottom of the  la t te r ;  two cauline nem ato­
phorus a t  the base of each hydrociadium, and  one on th e  front of each in ternode of the  stem.

Gonosome.—Gonangia oblong ovate, with latero-terminal orifices, borne in pairs  a t  th e  bases 
of the  hydrocladia. The young gonangia are  t r ian g u la r  in outline; phylactogonia  like a s tag ’s 
horn, with throe to live b ranches; those from opposite sides of th e  stem do not bend  over tow ard  
each other so far as is usual in th is  group.

Distribution.— Albatross S ta tion 22G3, lat. N. 37° 08', long. W . 71° 33'; dep th ,  430 fathom s; 
Albatross S ta tion  22G5, lat. N. 37° 08', long. W. 74° 30'; depth , 70 fa thom s; Albatross  S tation 
2209, lat. N. 35° 13', long. W. 75° 05' ; depth, 48 fathoms ; Albatross S ta tion  2310, lat. N. 35° 44', long. 
W. 74''’ 51'; depth, 132 fathoms; Albatross  S ta t ion  2422, lat. N . 37° 09', long. W. 71° 34'; depth, 85 
fathoms.

(J. septatus is more branched  and longer th an  most of the  members of th is  genus which are 
nearest to it. The gibbous appearance  of the  liydrotheca4 seems to be a very constan t feature.

Type slides.—Oat. No. 18G77, U.S.N.M.; Oat. No. 15379, Mus. S ta te  Univ. Iow a; also in the  
collection of th e  author.

C L A D O C A R P U S  D O L IC H O T H E C A  A llm a n .

( P la te  X X V II, ligs. if, 10.)

Cladocarpus  dolichotheca  A i.lm a n , Mom. M us. C om p. Z oo l., 1877, V, No. 2, p . 50, p i. x x x .

Trophosome.—Colony unbranclied, a t ta in in g  a  he igh t  of 2k inches; stem no t fascicled, with 
several very oblique constrictions just below the proximal hydrocladia; internodes ra th e r  long and 
slender, nodes hardly  d istinguishable; th e  liydrofhecate portion of stem tlexuous or slightly  geuicu- 
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la te ;  liydroeladia d is tan t,  slender, divided into very long internodes which are  ben t  forward above 
th e  top of each hydrotheea, and  then reassume th e  genera l direction of th e  hydrociadium ; in te r ­
nodes div ided by numerous septal ridges, which appear to surround  the axial cavity. H ydro theea 1 

dis tan t ,  long and deep, cylindrical, with the  margin  s lightly  expanded, with a single median 
anterior tooth, and  five or six small la tera l  tee th  on each side; supracalyeine nematophores long 
and  tubular ,  overtopping the  hydro theea ;  mesial nem atophore short, curved, slender, free for 
nearly  i ts  entire length, and  with the  side tow ard  the  hydrotheea open; a cauline nem atophore in 
th e  axil of each hydrociadium, and  another near the  middle of each in ternode of the  stem; below 
the  liydrocladiate portion the  stem is armed with a row of regularly  disposed nematophores 
along its anterior surface.

Gonosome.—Glonangia borne singly on the stem near the axils of the  hydrocladia; oblong- 
ovate, with a lunate  latero-terminal orifice; p h y l a c t o g o n i a  shaped like stag 's  horns, with th ree  
nematophorous branches a rch ing  over the  gonangia.

Distribution .—Off Pacific Eeef, F lo r ida ; depth, 283 fathoms; Albatross S ta tion 2001, lat. N. 
34° 39', long. W . 75° 33'; depth , 107 fathoms.

C. dolichotheca is one of the smallest species of the  genus, and differs from most of the  others 
in hav ing  a nonfascicled stem. In all of the  specimens th u s  far found the bare  portion of the  stem 
is very long as compared with the  p a r t  bearing the hydrocladia.

Type.—In  the  Museum of Com parative Zoology, Cambridge, Massachusetts.

C L A D O C A R P U S  F L E X U O S U S , n ew  sp e c ie s .

(P la te  X X V II, figs. 11-12.)

Trophosome.—Colony (in incomplete specimen) unbranclied, a t ta in in g  a he igh t  of 3 inches; 
stem not fascicled; hydrocladia a lternate , very  long and slender, s inuous; internodes very  long- 
arid slender, sinuous, with a few septal ridges opposite the  liydrotheca and a t  the  ends. 
H ydro theea1. d is tan t,  very large, long and slender, shaped like lengthened  cones, the  anterior 
profile being almost s t ra ig h t ;  margin with a strong anterior median tooth, and a num ber of 
small la teral sinuations: in tra thecal r idge  not ev ident;  supracalyeine nem atophores slender, 
tubular , overtopping the liydrotheca; mesial nem atophore short, slender, free, barely reaching 
th e  level of the  bottom of th e  liydrotheca.

Gonosome.— Not, known.
Distribution.— Albatross Station 2384, lat. X. 28° 45', long. W . 8 8 ° 16'; depth, 940 fathoms.
This very  graceful and  str ik ing  form rem inds one most of (J. dolichotheca Allman, from which 

it  differs in hav ing  the  liydrotheca 1 shaped like lengthened  cones instead of being nearly  tubular . 
I t  differs from ('. tennis C larke in hav ing  the anterior profile of the liydrotheca s t ra ig h t  instead  of 
concave. The single specimen secured by the  Albatross came up from a dep th  of 940 fathoms, one 
of th e  deepest hauls  which have produced P lum ularians.

Type, slides.—Cat. Ho. 18679, U.S.X.M.; Cat. No. 15381, Mus. S ta te  Univ. Iowa; also in the 
collection of th e  author.

C L A D O C A R P U S  T E N U I S  C larke .

(P la te  X X V III , ligs. 1, 2.)

C ladocarpus tenuis C l a r k k ,  H ull. M us. C om p. Z ool., 1877, V, N o. 2, p. 217, p i. v.

Trophosome.— Hydrocaulus  a t ta in ing  a he igh t  of an inch and a half, very  delicate, pale straw- 
color, the  lower portion bearing a row of nematophores, the  upper portion g iving rise to branches 
a rranged  a lternately , an d  with three or four very oblique internodes ju s t  below the  branched  
portion ; th e  branches or p inna 1 undivided. H ydrotheea1 deep, slender, tubular, smallest in the  
center  and tape r ing  both  ways, la rges t  a t  the  distal end, a crenate rim and a large rec tan g u la r  or 
obtusely pointed  median tooth; each hydro theea  overarched by  the  portion of the p inna  which 
intervenes between it  and  the  next. Supracalyeine nematophores prominent, ex tending  above 
th e  edge of the  liydrotheca; mesial nematophore of about th e  same si/.e of the  supracalyeine, and 
a t ta c h e d  to the  enlarged  portion of the  p inna  just below the liydrotheca. The p inna 1 a re  o rna ­
m ented with a g rea t  num ber of internal eliitinous ridges.
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Gonosome.— Unknown.
Locality.—Lat. 25° 33' N., long. 84° 21' W .;  depth, 101 fathoms.
This appears  to be a species carry ing  the  slenderness of the  hydrothecæ to th e  extrem e limit 

found among the  P lum ularidæ . I have  not seen th is  form, and therefore quote the  original 
description entire.

Type.—In the  Museum of Comparativo Zoology, Cambridge, M assachusetts.

C L A D O C A R P U S  G R A N D IS , n e w  sp e c ie s .

( P la te  X X V III , figs. 3-5 .)

Trophosome.—Colony somewhat sparsely branched, a t ta in ing  a he ight of 25 inches, each plume 
having a “ s p re a d ” of abou t 4 inches; stem fascicled, g rea tly  compressed laterally, so as to form a 
band-like structure , especially in the  distal portion, the  tubes being placed one directly  behind 
the other in antero posterior rows, so t h a t  in a cross section of the stem the re  will be e ight or nine 
rows of tubes from the  front to the  back, and  only three  counting from side to side; the  anterior 
tube bears th e  hydrocladia ; hydrocladia a l ternate ,  stout, a tta in ing  a length  of 2  inches, s tra igh t,  
composed of regular  ra th e r  s tou t internodes, which have  oidy one poorly m arked  sep ta l ridge 
opposite the  equally insignificant in tra thecal ridge. H ydrotheea ' closely approximated, very 
large, short and  thick, widening tow ard the  top ; anterior profile somewhat sinuous; m argin  
smooth with the  exception of two b lun t  teeth, widely separated, forming a lip like t h a t  of a  p itcher; 
intrathecal ridge hard ly  ap paren t;  supracalyeine nematophores short, with an expanded  upper 
posterior corner which a t ta in s  a level somewhat h igher th a n  th a t  of th e  hydro theea; margin finely 
crenelated; mesial nematophore short  and  stout, adna te  to the front of the  hydro theea; cauline 
nematophores in close-set rows along the  tubes  of th e  stem, regularly  spaced, so th a t  th e  entiie  
stem is arm ed with both  longitudinal rows and transverse  bands of nematophores.

Gonosome.—(lonangia  borne on phylactogonia, ovate, with round terminal aper tu res ;  phylac­
togonia borne on the  proximal internodes of hydrocladia, s tra igh t, divided into regular  internodes, 
each of which bears  a s tra igh t ,  short branchle t,  with a gonangium  in its axil and two or th ree  
short, stout nematophores. There are usually  three or four, sometimes five or six, of these  
a lternate branchlets.

Distribution.— Albatross S ta tion  2415, lat. N. 30° 44', long. W . 79° 26'; depth, 440 fathoms; 
Albatross S ta tion 200:, lat. N. 29° 1 0 ', long. W. 79° 30'; depth , 438 fathoms; Albatross  S ta tion  
2062, lat. X. 29° 24', long. W . 79° 43'; depth, 434 fathoms; Albatross  S ta tion  2060, lat. X. 30° 48', 
long. W. 79° 49'; depth , 270 fathom s; Albatross S ta tion  2007, lat. N. 30° 53', long. VY. 79° 43'; 
depth, 273 fathoms; Albatross  Station 2009, lat. N. 31° 9', long. W. 79° 34'; depth, 352 fathoms.

This magnificent species is the  la rges t  Cladocarpus ye t  discovered. The g rea t  length of the  
pinna» gives it  a particu la rly  s tr ik ing  appearance. The band like s truc tu re  of th e  g rea te r  p a r t  of 
the stem and branches will a t  once d is tinguish  th e  species from C. paradisea, i ts  neares t  relative.

Type slides.—Cat. Nos. 1.8680, 18081, U .S . N .M .;  Cat. Nos. 15382,15383, Mus. S ta te  Univ. 
Iowa; also in  the  collection of the  author.

C L A D O C A R P U S  P A R A D IS E A  A llm a n .

( P la te  X X V III , Jiga. 6, 7.)

Cladocarpus paradisea  A llm a n ',  Mom. M us. Com p. Z oo l., V , No. 2, p . 53, p ia . x .v x n , x x x in .

Trophosome.—Colony branched, a t ta in ing  a he igh t  of 16 inches; stem fascicled, except the  
distal portion, where it  is regularly  divided into internodes, each of which bears  a hydrociadium 
on a process from near  i ts  distal end ;  hydrocladia  r a th e r  d is tan t ,  long, and  directed laterally, 
composed of ra th e r  s lender internodes, each of which has  about five s ligh t septal r idges ju s t  
behind the  hydrotheea. Hydrotheea» no t closely approxim ated, large, deep, cylindrical, with a 
slight bulging in th e  middle, and two broad and  shallow teetli on th e  anterior  p a r t  of the  m argin, 
which is otherwise p lain ; in tra theca l  r idge indistinct, appearing  a s a  thin  wavy horizontal line 
dividing the  liydrotheca near i ts  middle; supracalyeine nem atophores very  broad, scarcely over­
topping the  hydro theea  and with a constriction on th e  posterior side; mesial nematophore small,
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spur-like, with the  orifice directed upward and  toward the  hydro theea; about two large cauline 
nem atophores to caeli stem joint.

Gonosome.—G onangia  borne  on special appendages spring ing  from the proxima] hydrocladial 
in ternode; appendages s tra igh t ,  d ivided into internodes, each of which bears a nematophorous 
b rancldet in th e  axil of which grows a gonaugium. There may be as many as a dozen gonangia 
borne on a single phylactogonium.

Distribution .—Tennessee Keef, Florida, 171 fathoms, Itlake; Albatross Station 2115, lat. N. 
30° 14', long. W. 79° 20', 140 fathoms; Albatross  S ta t ion  2110, lat. X. 31 - 20', long. W. 79° 7', 270 
fathoms; Albatross Station 2001, lat. ÍN. 29° 10', long. W. 79" 30', -138 fathoms; Albatross Station 
2002, lat. Î7. 29° 2-4', long. W . 79° 13', 431 fathoms; .1 Hmtross Station 2003, lat. N. 29° 39'. long. \V. 
79° 49', 121 fathoms; Albatross  S tation  2000, lat. X. 30° 17', long. \Y. 79° 19', 270 fathoms; Alba­
tross Station 2007, lat. X. 30° 53', long. \V. 79° 12', 273 fathoms; Albatross Station 2009, lat. N. 
31° 09', long. \V. 79° 33', 352 fathoms; Albatross  Station 2072, lat. X. 31° 31', long. W. 79° 05', 277 
fathoms. S ta te  University of Iowa Expedition, off Sand Key, 100 to 250 fathoms.

This is the  most ab u n d an t  p lumularian in ra th e r  deep water off the  Florida coast.
Type.—In the Museum of Comparative, Zoology, Cambridge, ¡Massachusetts.

C L A D O C A R P U S  S P E C IO S U S  V errili.

(P la te  X X V III , figs. s - l l . )

Cladocarpus speciosus V e r r i l i . ,  A m . J o u rn .  Sei. a n d  A rts , A p ril, 1879, X V II, p. ¡ i ll .

Trophosome.—Colony (in fragm entary  specimen) unbranched, a t ta in ing  a he igh t  of about 
three-fourths of an inch; stem fascicled, the  d ista l portion, however, is simple and divided into 
regular  ra th e r  long internodes, each of which has  a s trong  internal septal ridge near each end, 
and bears ¡i hydrociadium  on a  s trong process from near  its  middle portion ; hydrocladia  ra th e r  d is­
tan t ,  divided into regular  internodes, each of which has its cavity- ornam ented by several (about 
seven) septal ridges, live of which are behind  the hydrotheea, and two in the  adna te  portion of 
the  mesial nematophore. Hydrotheea- stout, regularly  widening from base to m arg in ; anterior 
profile nearly  stra ight, m arg in  with two rounded  anterior  teeth and four or five shallow tee th  or 
sinuations on each side; in tra theca l  ridge low, s tra igh t,  horizontal ; supracalyeine nematophores 
with d ista l portion narrow ed; m argins  crenulated , reaching to the  top of the liydrotheca; mesial 
nematophore spur-like, with the  d ista l end entirely free from the  liydrotheca ; proximal end adna te  
and  p a r t ly  divided by two septal r idges; margin crenula ted ; cauline nematophores, four to 
each internode, one large one in front a t  the  proximal end of the  internode and th ree  somewhat 
smaller ones a t  the  base  of the  hydrociadium.

Gonosome.—C onangia  not known; phylactogonia branched, arising from the  side of the p rox ­
imal liydrotheca, and  no t morphologically a modified mesial nematophore, the  la t te r  being presen t 
as shown in the  plate.

Distribution.—B anquereau, off Sable Island, Nova Scotia; depth, 200 fathoms.
This species was described b u t  no t figured by Professor Verrili in 1879. A m ong the U. S. 

Tisii Commission specimens sent me from Vale by Professor Verrili I  lind the type of C. speciosus 
from which th e  above description and  the figures were obtained. The species evidently  belongs 
to th e  paradisea  g roup with two prom inent anterior  teeth. I t  can be told from C. paradisea by 
i ts much stou ter  hydro theea 1 and  from C. grandis by its la teral marginal teeth and dista lly  con­
trac ted  supracalyeine nematophores and  th e  free d ista l ends of the  mesial nematophores.

Type.—In  the  museum of Yale University .

C L A D O C A R P U S  P O U R T A L E S I I  V errili.

(P la te  X X IX , figs. 1, 2.)

Cladocarpus pourta lesii V e r r i l i ,, A m . J o u r .  Sei. a n d  A rts , A p ril, 1879 , X V II, p . 309.

Trophosome.—Colony irregularly  branched, a t ta in ing  a height of about 18 inches ; stem fascicled, 
very  th ick  and  heavy in old specimens, the  anterior tube  alone bearing hydrocladia;  hydrocladia 
closely approximated, a lternate , divided into regu la r  short internodes, each of which has th ree  or 
four short sep ta l  ridges, one behind the  in tra thecal ridge, one under the  supracalyeine nematophores, 
one between these  two, and  often a small inconspicuous one reaching obliquely backw ard  and
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downward from the  bottom of the  hydrotheea. l iyd ro theca1. closely approximated, ra th e r  short 
for th is  genus, tubular, g radually  increasing in size from below upw ard ;  anterior profile above 
the  mesial nematophore almost s t ra ig h t ;  margin perfectly smooth and level all the  way around ; 
intrathecal r idge short, strong, curved sharply  upw ard ;  supracalyeine nematophores stout, over­
topping the liydrotheca; mesial nematophore short, spur-like, with the  basal p a r t  adnate , and the 
distal pa r t  closely approximated to th e  l iydrotheca; a s light in ternal ridge crosses the  nem ato­
phore near its middle; cauline nematophores numerous, there  being apparen tly  two rows to each 
of the component tubes of the  stem.

Gonosome.—( lonangia  oblong-ovate, with lunate  subterm inal aper tu res ,borne  on an unbranched 
phylaetogonium springing from the. side of the  base of th e  proximal hydrotheea o f  the  h yd ro ­
ciadium. There are from one to live, usually  two, gonangia  on each phylaetogonium.

Distribution.—Southw est from (lape Sable, Nova Scotia, 300 fathoms (Verrili); Albatross  
Station 2474, lat. N. -14° 28', long. \V. 57° 11', 133 fathoms; Albatross  S ta tion 2479,lat. N . 44° 00', 
long. W. f»7° 17', 129 fathoms; Albatross  S tation 2666, lat. N. 30° 48', long. W . 79° 49', 270 
fathoms; Albatross S ta tion  2098, lat. N. 45° 07', long. W . 05° 09', 90 fathoms.

This species resembles Aglaophenia integra G. (). S a rs , 1 so far as the  shape of the  hydrothecæ 
is concerned, but the  figure given by Sars indicates t h a t  his species has  a row of hydrothecæ on 
the anterior tube  of the stem, and the gonangia. a re  represen ted  as unprotected  by phylactogonia.

Type.—In the Museum of Vale University.

C L A D O C A R P U S  C A R IN A T U S , n e w  sp e c ie s , 

i P la to  X X IX , ligs.

Trophosome.—Colony branch ing  in an irregularly  a l te rna te  manner, fiabellate, the  branches 
and branclilets growing a t  r ig h t  angles with th e  stem and branches from which they  originate, 
a tta in ing a height of IO to 1 2  inches; stem fascicled, the  an terior  tube  bearing the  hydrocladia; 
hydrocladia alternate , lying in th e  same plane, ra th e r  closely approximated, sinuous, divided into 
regular internodes, each of which has a very s light double curve corresponding roughly to the 
sigmoid curve of the  liydrotheca, and s trong  septal ridges, one near each end, th ree  opposite the 
liydrotheca, and one between the  liydrotheca and  the  mesial nematophore. H ydrotheea 1 having 
the form of short tubes b en t  into a sigmoid outline, with a s trong  posterior in tra theca l  ridge  
dividing the lower th ird  from the upper two-thirds, and  an anterior  flexure below the  strongly 
everted m argin; a thickened anterior  ridge ends in a b lunt-pointed keel on the  middle of the 
anterior face; aper tu re  smooth, Hexed forward so as to open almost directly in front; supra- 
calycine nematophores ra th e r  long, tubular, slightly  overtopping the liydrotheca, and  hav ing  a 
small, round, terminal opening; mesial nematophore widely separa ted  from th e  liydrotheca, 
ra ther short, s lightly  recurved, and  with a constricted terminal ape r tu re ;  cauline nematophores 
irregular in size, large ones on the bases of the  liydroeladia, and on the  proximal end of the  front 
of the stem jo in ts ;  smaller ones a t  th e  d is ta l  ends of the  stem joints.

Gonosome.—Gonangia  simple, very much lengthened, ovate sacs, borne a t  the  bases of the  
hydrocladia, and protected  by stout phylactogonia, each with three short, llattened, almost 
s tra igh t leaf-like branches, arm ed with a few nematophores along their  d ista l edges. The 
phylactogonia are so a rranged  th a t  the  two rows on opposite sides of the  stems almost completely 
inclose the gonangia.

Distribution.— Albatross  S tation 2415, lat. N. 30° 44', long. YV. 79° 20'; depth , 440 fathoms; 
Albatross Station 2003, lat. N. 29° 39', long. W . 79° 49'; depth , 421 fathoms; Albatross  Station 
2007, lat. N. 30° 53', long \V. 79° 43'; depth , 273 fathoms; Albatross Station 2008, lat. N. 30° 59', 
long. W. 79° 39'; dep th ,  294 fathoms.

This is perhaps the  most curious and  ab e rran t  Cladocarpus found by  the  Albatross. Indeed, 
its characters are  so s trongly  m arked th a t  one is inclined to doub t th a t  i t  can properly  be placed 
in th a t  genus a t  all. In  diagnostic features, however, it  comes well within the  generic definition 
adopted in th is  work.

Type slides.—Gat, Nos. 18685, 18686, U.S.N.M.; Gat. Nos. 15388,15389, Mus. S ta te  Univ. Iowa; 
also in the collection of the  author.

i i id r a g  t i l  K um lska iie ii oni X orgus I ly d ro id e r  (1873), p. 12, p i .  n .
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A G L A O P H E N O P S I S  F e w k e s  (modified).

Aglaophenopsis  F e w k f .s , H illi. M us. C om p. Z oo]., 1881 , V III , No. 7, p .  132.

Trophosome.—Stem usually  fascicled; liydroeladia with numerous in ternal septal r idges; 
liydrothecal margin  toothed; nematophores with crenulated  margins.

Gonosome.—Gonangia protected by  special appendages growing from the proximal jo in t  of 
the  hydrocladia, and  apparen tly  of the  na tu re  of g rea tly  modified mesial nem atophores of the 
proximal liydrotheca*.

A s originally defined, this genus was further characterized by  th e  fact th a t  th e  gonophores 
are never borne on the  hydrocladia, and th a t  the  protective appendages are jo in ted  and 
unbranched . F u r th e r  discoveries, however, have  made i t  necessary to modify the generic defini­
tion in order to accommodate new forms. B a le 1 as usual seizes upon the  tru ly  salient charac ter  
of the group, which is the  fact t h a t  the  protective s truc tu re  per ta in ing  to the  gonosome is an 
appendage of the hydrociadium in th e  shape of a grea tly  modified mesial nematophore.

I t  m ust be confessed th a t  the  genus as here defined is a ra th e r  heterogeneous group, which 
will p robably  require  fu r ther  modification. The protective appendage may be simple or branched, 
with or without liydrotheca* on its distal end. In  one species, A . hirsuta , the  appendage  is 
unbranclied, usually  w ithout a d ista lly  placed liydrotheca, b u t  sometimes with one. In  cornuta  
and verrilli the  appendage is branched, each branch bearing  one or more liydrotheca*. In cor­
nuta  there  is a liydrotheca in the  axis of each of these  secondary brauclilets, while in verrilli 
there  is a gonangiuin in the  same position. In all of the  species th a t  I have examined th e  hydro­
c ladia  are  furnished with numerous septal ridges, and the  nematophores have c renula ted  margins.

Distribution o f  American species o f  the genus Aglaophenopsis.
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K E Y  TO A M E R I C A N  S P E C I E S  OK T H E  G E N U S  A G L A O P H E N O P S I S .

M esial n e m a to p h o re  d o u b le  ......................................................................................................................................................  A . h irsuta .
M esia l n e m a to p h o re  sm a ll, s e p a ra te  fro m  liy d ro th e c a —

A p ro m in e n t a n te r io r  to o th  on m a rg in  o f  h y d r o t h e e a .....................................................................................................  A . distans.
M a rg in a l te e th  s u b e q u a l ................................................................................................................. ............................................  A. verrilli.

M esia l n e m a to p h o re  la rg e , a  w id e ly  e x p a n d e d  k ee l to  h y d r o th e e a ......................................................................................I. cornuta.

A G L A O P H E N O P S I S  H I R S U T A  F e w k e s .

(P la te  X X IX , figs. 8-13.)

Aglaophenopsis h irsu ta  F e w k e s , H ull. M us. C om p. Z ook , 1881, V I I I ,  No. 7, p . 133.

Trophosome.—Golony consisting of one to three main u p r igh t  branches, which give off a l te r­
na te  hydrocladia-bearing brauclilets, which may themselves again divide into hydrocladiate  ram ­
oli; he ight of colony, 8  to 1 0  inches; stem fascicled, the  anterior tube g iv ing  off the  hydrocladia; 
hydrocladia  sinuous, divided into internodes which are  regularly  curved, the  profile of the  poste­
rior side of the internode being convex opposite the  hydrotheea; cavity  of each in ternode divided 
by numerous septal ridges, which occur no t only behind the  hydrotheea, b u t  in those portions of 
the  in ternode between the  liydrotheca*. liydrotheca^ ra th e r  distant,  deep, tubular ,  those on the  
proximal p a r t  of the hydrociadium with the ir  upper th ird  ben t  slightly  forward and  free from the

‘T h e  G en era  o f  f lie  P lu m u la riic læ , 1886, p. 16.
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in ternode; those  ou th e  d is ta l  p a r t  of the  hydrociadium completely adna te  to th e  in ternode; m a r­
gin armed with about nine broad b u t  sharp-pointed teeth, of nearly  equal size; in tra theca l  ridge 
strong, oblique; supracalyeine nem atophores tubular ,  with c renula ted  margins, overtopping the  
hydrotheea^; mesial nematophore divided into two p a r ts  which are  widely d ivergent, the ir  crenula­
ted margins being almost on a line with those of th e  supracalyeine pa ir ;  the  proximal hydrotheea 
on the hydrocladia-bearing protective appendage has  only one mesial nem atophore; cauline n em a­
tophores very large, butterfly-shaped, a r ranged  in a  row on the  front of the  s tem ; opposite the  
origin of each hydrociadium is a long tu b u la r  nematophore, an d  there  is a perforated  process a t  
the  base of each hydrociadium.

Gonosoma.—G onangia  oblong-oval, a t tached  to the  front of the  stem near th e  bases of the  
hydrocladia, and  protected  by a jo in ted  unbranclied appendage spring ing  from the  base o f  the first 
hydrotheea on the  ad jacent hydrociadium, an d  replacing one of th e  two mesial nem atophores of 
th a t  hydrotheea. This appendage bears a single row of s trong  tub u la r  nematophores, and  some­
times a term inal hydrotheea. The axial cavity  of the  appendage is divided by  numerous in ternal 
septal ridges.

Distribution.—Blake  S ta tion  310, lat. hi. 32° 07', long. W. 78°37 '; depth , 229 fathoms; Albatross 
Station 2415, lat. N. 30° 44', long. W. 79° 20'; depth , 440 fathom s; Albatross S tation 2063, lat. 
N. 29° 39', long. W . 79° 49'; depth , 421 fathoms; Albatross S ta tion  2007, lat. hi. 30° 53', long. W. 
79° 43'; depth , 273 fathoms; Albatross  S ta tion 2068, lat. N. 30° 59', long. W . 79° 39'; depth , 294 
fathoms; Albatross  S ta tion  2069, lat. hi. 31° 09', long. W . 79° 34'; depth , 352 fathoms.

This is one of the most s tr ik ing  of th e  many in te res t ing  p lum ularians  obtained by the  Blake  and 
Albatross. The double mesial nem atophore is quite unique, and  th e  very  large cauline nemato­
phores remind one som ewhat of those found in some species of Lytocarpus  (for example, L. clarkei). 
The varia tion in the degree to which the liydrotheca; a re  ad na te  to  the ir  in ternodes is very great. 
Indeed, one could easily imagine two hydrothecæ, one from the  proximal and  another from the 
distal p a r t  of the  same hydrociadium, to belong to entirely different species.

A  comparison with Dr. Few Ices's type from the  Museum of Comparative Zoology shows th a t  
the Blake  and Albatross specimens are identical. The double na tu re  of th e  mesial nem atophore is 
only seen in front view, an d  thus  escaped the  original describer.

Type.—In  the  Museum of Comparative Zoology, Cambridge, M assachusetts.

A G L A O P H E N O P S I S  (?) D I S T A N S , n ew  sp e c ie s .

(P in te  X X X , tigs. 1, 2 .)

This species is described from a fragm entary  specimen.
Trophosome.—Colony unbranclied, a tta in ing  a he igh t  of abou t one inch; stem no t fascicled, 

divided into regular  internodes, each of which bears  a hydrociadium on a s tou t process from its 
middle portion; hydrocladia  slender, sinuous, divided into regular  internodes, each of which has 
about e ight septal ridges behind the  hydrotheea, and  four or five below it. H ydro thecæ  distant,  
deep, anterior profile with a very  slight double curve; margin w ith  a s trong  anterior  tooth, and 
four or five very shallow la teral tee th  or s inuations on each side; in tra theca l  r idge  not ev ident; 
supracalyeine nematophores small, not reaching above the  top of the  liydrotheca; mesial nem ato­
phore small, spur-like, separate, its  d is ta l  end not a t ta in ing  the  level of the  bottom of the  hydro- 
theca; margin c renula ted ; two cauline nematophores near the  axil o f  each hydrociadium, aud one 
below it on the anterior  aspect of the internode.

Gonosome.—(Immature.) G onangia  subcyliudrical, t runca te  a t  the  d ista l end, borne on the 
front of the  stem; a short unbranclied protective appendage  grows from immediately behind the  
proximal liydrotheca, and  th is  appendage bears several nematophores, and  a s truc tu re  which 
appears to be a developing liydrotheca.

Distribution.— Albatross S ta tion  2669, lat. N. 31° 09', long. W. 79° 34'; depth, 352 fathoms.
This species may belong to the  genus Cladocarpus. The gonosome on the  single specimen 

secured was so imperfectly developed th a t  it  is impossible to make out its charac ters  with cer­
tainty.

Type slides.—Cat. No. 18089, U.S.N.M.; Cat. No. 15392, Mus. S ta te  Univ. Iowa; also in the 
collection of the  author.
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A G F A O P H E N O P S I S  V E R R I L L F  n ew  sp e c ie s .

(P la te  X X X , figs. 3 -5 .)

Trophosome.—Colony fiabellate, consisting of a main stem, giving off lateral b ran d ies ,  and 
a t ta in ing  a he igh t  of abou t nine inches; stem fascicled, th e  anterior  tube  giving off the  h y d ro ­
cladia; hydrocladia borne on main stem and  branches, no t very closely approximated, divided into 
regu la r  internodes, each with a num ber of small septa! ridges behind the hydrotheea, and  two at 
th e  base of each mesial nematophore. l iydro theca ' ra th e r  d is tan t  for th is  group, deep, almost 
cylindrical; anterior margin nearly  s t ra ig h t ;  in tra thecal ridge very small and short;  supracalyeine 
nem atophores small, margins finely crenulated, not reaching the top of the  hydrotheea,; mesial 
nematophore short, spur-like, only slightly  adna te  to the  liydrotheca,; margin c renula ted ; cauline 
nem atophores small, one or two on the front of each internode of the stem, and one in th e  axil of 
each hydrociadium.

Gonosome.—Gonangia  obovale, borne on protective appendages to the hydrocladia, which 
spring from immediately behind the bases of the  liydrotheca1; each appendage bifurcates shortly  
above its origin, one branch bearing the gonangium a t  its base, several nematophores in a row on 
its proximal portion, and a terminal liydrotheca: the  other branch is long and bears  a, row of 
unmodified liydrotheca1, with an ex tra  nematophore behind the proximal one.

Distribution.— Albatross S ta tion  2100, lat. N. 37° I t ' ,  long. W. 73° 03'; depth, 1,497 fathoms; 
A lbatross S ta tion  2573, lat. X. 40° 34', long. W . 06° 04'; depth, 1,742 fathoms.

My attention was called to th is  species by Professor Verrili, who suggested  th a t  it  was p ro b ­
ably new, and I  take  p leasure in nam ing it in his honor. .1. rerrilli was dredged from the grea tes t  
dep th  a t  which any plumularian lias been obtained. The deepest haul made by the  Challemjer 
which yielded a p lum ularian  (Cladocarpus pectiniferus  Allman) was 900 fathoms.

Type si i iles.— Cat. Nos. 18090, 18691, P .S .XAI.: Cat. Nos. 15393,15394, Mus. S ta te  Univ. Iowa; 
also in the  collection of the  author.

A G L A O P H E N O P S I S  C O R N U T A  (V e rr ili) .

( P la te  XXX, ligs. (1-9.)

CJttdocarpus cornutus V e r r i l i . ,  A m er. J o u rn .  Sei. a n d  A rts , 1879. X V II, p. 810.

Trophosome.—Colony branched  in a somewhat p inna te  manner, th e  main b ra n d ie s  and  
brauclilets again  b ranch ing  pinnately, the whole s truc tu re  being rigid and Habei la te, with all of 
the  branches and braiicldets directed a t  r ig h t  angles with the  branches from which they  originate; 
to ta l  height about seven inches; stem fascicled, the  hydrocladia being borne on an anterior  tube 
which is easily separable from th e  rest;  hydrocladia a lternate , not very closely approximated, 
forming a r ig h t  angle with th e  branches from which they  arise; internodes divided in ternally  
by about six strong septal ridges, and with a flattened, external, longitudinal ridge behind. 
Liydrotheca1 obconica!, ra th e r  deep, with a very  large, anterior, wing-like keel or projection, 
which begins immediately above the  mesial nem atophore and ex tends far above and beyond the 
top of the  liydrotheca; margin with five small tee th  on each side; in tra theca l  r idge  small and  
oblique; supracalyeine nematophores long, tubular ,  with crenula ted  apertures, reaching considera­
bly above the  top of th e  liydrotheca; mesial nematophore nearly  s tra igh t,  spur like, with crenulated  
margins, reaching to a point about opposite the  middle of the liydrotheca; cauline nematophores 
very  large, one ju s t  a t  the  base of each hydrociadium, another immediately below this, and  a 
th ird , long and  spur-like, opposite the  base of each hydrociadium.

Gonosome.—Gonangia borne on the  term inal branchlets, oblong-oval, with lateral term inal 
apertu res ;  protective appendages unbranclied  or bifurcated, borne a t  the  side of th e  proximal 
liydrotheca on each hydrociadium, having  a liydrotheca a t  i ts  d ista l end, and  two when i t  is forked. 
There is an axial cav ity  divided by numerous s trong  septal ridges.

Distribution .—Off Sable Is land , Nova Scotia, 200 fathoms. (Verrili.) Greenland, specimen 
from Copenhagen .Museum, given me by the  Keverend Canon A. M. Norman.

This is an unusua lly  s tr ik ing  and well-marked species. Professor Verrili k indly furnished 
me with specimens from which the  above description and the draw ings were made. The llattened
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projections behind each liydrooladial internode form a feature th a t  I have not seen elsewhere. 
The anterior keel lar surpasses any other th a t  is found among' the  American Plumularida*.

Type.—In th e  Museum of Vale University.

L Y T O C A R P U S  ( K i r c h e n p a u e r i  A l lm a n '  (modified).

Lytoan-pia  (S u b g e n n s)  K i n e  11 kni* A r  e  n, L e b e r  d ie  H y d ro id e n fa m ilie  P lu m u la r id a e . 1871’, p . 27.
Lytocarpia  l i x i . E ,  T h e  ( t e n e r a  o f  t h e  l ’ l u m i i h i r i h h e ,  188(1,  p .  15.

X em atophona  C i .a i i k e . H ull. M us. C om p. Z ool., 1 8 7 9 ,  No. UII, p . 2 1 8 .

Plenrocarpa  F e w k e s , M u l l ,  M u s .  C om p. Z oo l., 1 8 8 1 ,  V III ,  No. 7 ,  p . liui.

Trophosome.—-Stem fascicled; liydrothecal margin strongly toothed or sinuous; mesial 
nematophore usually (always in the  American species) with two openings, a prom inent perforated 
process a t  the base of each hydrociadium, and broad  tr iangu lar  cauline nematophores.

Gonosome.—(lonangia  borne on hydrocladia which are  modified so as to form protective 
brauclilets, often aggregated  into a pseudocorbula, which differs from a real corbula in the  
tact th a t  its  leaves are formed by  modified hydrocladia  instead  of appendages to hydrocladia, 
as in the genus Aglaophenia. The gonangia  take  the  place of liydrotheca* in the  species which 
I have examined, and there  is a liydrotheca on the  proximal p a r t  of each protective branch.

In his adm irable  discussion of the  genera  of th e  Plumularida*, Hale clearly shows th a t  th a t  
portion of the  genus Lytocarpus  as defined by  Allm an, which is typified by Aglaophenia  
myriophyllum  is ou t of place in Lytocarpus, as its  gonosome forms a real corbula in the  shape 
of a highly' modified hydrociadium. I have  been so fortunate as to discover a species closely 
related to Nematophorus grandis  Clarke, the gonosome of which has been h ither to  unknown, 
which agrees well with th a t  of Fewkes’s genus L’leurocarpa, in which the  gonosome is a 
pseudocorbula formed of th e  proximal p a r t  of a branch, with hydrocladia  transform ed into 
protective brauclilets bearing  gonangia. It differs from Doctor F ew kes’s description,-however, in 
not having tru e  liydrotheca* on the stem, b u t  hav ing  one at the  base of each protective 
brauchtet. It  is somewhat difficult to determ ine the  true  position of these liydrotheca*, and I 
am inclined to th ink  th a t  we have here no exception to the  otherwise invariable rule th a t  
there  are no cauline liydrotheca* among the  Statoplea.

The nematophores on th e  protective brauclilets in Lytocarpus grandis  are long, tubular ,  and 
do not occur on all sides of the branchlet.  The la t te r  is divided into regu la r  internodes, the  first 
of which bears a hydrotheea, th e  second and several succeeding ones bear  the  mesial and 
supracalyeine nematophores, the  place of the  liydrotheca being occupied by a gonaugium. The 
distal portion of the  b ranch le t bears a close resemblance to an unbranched  phylaetogonium of the  
genus Cladocarpus.

The nematophores in th is  genus are often very large and  bear exceedingly large  nematocysts, 
which are callable of inflicting severe pain when b rough t in contact with the  skin. This is the  
only plumularian, so far as I know, th a t  is capable of sensibly ir r i ta t in g  the  hum an skin.

My reason for doing away with the  genus Plcurocarpa of Few kes is twofold. In  the  first 
place, it  is th e  same as the  genus Nematophorus of Clarke, which lias the precedence. In the 
second place, i t  seems evident t h a t  th e  protective brauclilets are  really a ltered  hydrocladia, as 
maintained by Fewkes, and thus  th e  s truc tu re  is inseparable  from th a t  found in the  genus 
Lytocarpus as defined by Allman. The fact th a t  there  are  tru e  hydrocladia beyond the pseudo­
corbula does no t a t  all invalidate  th is  position, as exactly  the  same th ing  is found in Lytocarpus 
racemiferus Allman.

In  regard  to the  abandonm ent of the  genus Nematophorus of Clarke, th a t  genus was based on 
the presence of the peculiar perforated pro tuberances  on the  bases of the  hydrocladia. These 
s tructures, however, are found in less prom inent form in very  m any plum ularians, indeed in most 
genera, of the  Statoplea, and  especially in Lytocarpus. The genus Nematophorus  being in my 
opinion, untenable, its single species, w ith other closely allied forms, is here referred to the  genus 
..Lytocarpus which .Allman raised to generic rank  from the  old subgenus Lytocarpia  of K irchenpauer.

; Challenger R e p o rt, H y d ro id a ,' P t .  1, 1883, p . 10.
2 S in ce  tins abo v e  w as w rit ten  I  lia v e  been  p e rm itte d  to e x am in e  D o c to r  F c w k e s 's  ty p e  o f  Ib is  venus , a n d  lim i no  

h y d ro lh re ie  on th e  s te m  o f  th e  p so m lo eo rb n la , a n d  one a t  tile* base  o f e a c h  p ro te c t iv e  b ra u c h te t .



1 2 2 THE PLUM ULARIAE

K E Y  TO A M E R IC A N ’ S P E C I E S  O F  TIT E (i E X E S  L Y T O C A R P U S .

H y d ro tlie c a  w ith  d eep  a n te r io r  c o n s t r ic t io n .................................................................................................... - ................... L . ph ilip p in u s.

M esial n e m a to p h o re  a d n a te  to  th e  f ro n t o f  I A n te r io r  p ro file  o f  m esia l n e m a to p h o re  d o u b ly  c u r v e d  L. ram osus.
th e  liy d ro th e c a  to  th e  to p  o f  tin ; l a t t e r .  I A n te r io r  p ro file  o f  m esia l n e m a to p h o re  sim p ly  c o n v e x  A. grandis.

{ M esial n e m a to p h o re  rising ' d e c id e d ly  a b o v e  m id d le  o f  h y d r o th e e a .........

M esial n e m a to p h o re  n o t  te a c h in g  to p  o f  , y j ewj a ] n e m a to p h o re  p o in t in g  fo rw a rd  from  m id d le  o f  h y d ro th e e a ;  
h y d ro th e e a ,; , t 8 d is ta l  en d  tree . ] f te e  portU )n  ^ e ry  ,sl¿ . t . . .  “ ...............................................................ƒ .£ .

( S u p ra c a ly e in e  n e m a to p h o re s  w ith  th e i r  d is ta l  en d s  f o r k e d . . . L. fu rc a tu s .  

M esial n e m a to p h o re  re a c h in g  to p  o f  h y d ro th e e a ;  i ts  d is ta l en d  f re o .......................................................................L . racem iferus .

Distribution o f  American species o f  the genus Lytocarpus.

G eograph ical. B a th y m e tr ic a l.

A t k m t i e . P acific.

Species.

Tj . p h i l i p p i n u s .
L . r a m o s u s -----
L . y ra n tlis ........
Tj. c la rk e i ...........
Ij . c a r i n a ............
I j. f u r c a t u s ___
L . racem iferus.

L Y T O C A R P U S  P H I L I P P I N U S  (K irc h e n p a u e r) .

(P la to  X X X I, tig s. 1-7.)

A glaophenia  p h ilip p in a  K ik c h k n c a u e r ,  U obor d ie  H y d ro id e n l'a m ilio  I’lu m u h ii h b r , 1872, P t .  1, p . 45.
Lytocarpus phU lip in u s  ISai.e, P ro d . L in n . Soe. o f  X ew  S o u th  W ales, 1888, 111, 2d se r ., p . 786, p i. x x i .
L ytocarpus p h ilip p in u s  M a k k t a x n e u - T u i i n e r k t s c i i e r ,  D ie  H y d ro id e a  des k . k . n a tu r h is t .  H o fm u seu m s, 1890, p .

271, pi. \  I ,  fig. 16.

Trophosome.—Colony p innate ly  branched, th e  branches again divided p innately  in to  b ranchle ts  
which bear the  hydrocladia, attaining' a he igh t of abou t 8  inches in an incomplete specimen; 
stem fascicled, as are the branches  and branchlets , nearly to the ir  tips, the  component tubes 
being somewhat loosely a ttached , so th a t  the anterior tube  bearing  the  hydrocladia  can be 
s tripped off from th e  o thers ;  a considerable portion of the  proximal p a r t  of each branch  is 
devoid of hydrocladia; hydrocladia alternate , directed forward and outward, with a sep ta l  ridge 
behind each in tra theca l  ridge, and  ano ther  j u s t  under the  la teral nematophores. H ydro thecæ  
closely approxim ated, each with a deep constriction in front, the  upper p a r t  being flexed forward 
so th a t  the  ape r tu re  is nearly  vertical ; margin  with a  sharp  anterior tooth  and  a b r o a d  la tera l  
lobe on each side; in tra theca l  ridge ex tending  downward and forward; supracalyeine nem ato­
phores long, s tra igh t,  tubular , reaching far above the  top of the liydrotheca, and  hav ing  two 
apertu res ;  mesial nematophore tubular , not reaching  above the  level of the top  of the  hydrotheea, 
a nd  having  two openings; cauline nematophores, two between ad jacent hydrocladia , and  a 
perforated process a t  the  base  of each hydrociadium.

Gonosome.—Gonangia  flattened ovoid, borne on modified hydrocladia, each with a hydro theea  
on its proxim al end; the  nex t  liydrotheca is replaced by a gonangium, and  the re  is usua lly  a 
second gonangium above the  first;- the  remaining portion of each phylactocarp  is s t ra ig h t  and 
arm ed with nematophores.

..Distribution.—Philippine Islands (K irchenpauer); Queensland, A us tra l ia  (Bale); Red Sea
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(v. Frauenfe ld);  M editerranean (K attega t) ;  Jam aica  (specimens from Yale Museum); P an am a  
(specimens from Yale Museum); Bahia, Brazil (Ratlibun).

Specimens from P an am a  an d  B ahia  a re  no t cons tan t  in hav ing  all the  branches directed 
forward, as described by  Bale. They also differ from A ustra l ian  specimens in having  shorter 
mesial nematophores.

L Y T O C A R P U S  R A M O S U S  (F e w k e s ) .

( P la te  X X X I, tigs. 8 -13.)

I ’leurocarpa  r a m o s a  F e w k e s ,  B u ll. M us. C om p. Z ool., 1881, V I I I ,  No. 7, p . 136.

Trophosome.'—Colony b ranch ing  in a subp inna te  m anner and  a t ta in in g  a height of about 8  

inches; stem fascicled alm ost to the t ips  of th e  branches, the  anterior  tube  bearing  the  hydro- 
cladia; nodes obscure; hydrocladia  a lternate , ra th e r  closely approximated, divided into regular  
internodes, each of which has  a very s trong  horizontal septal ridge behind th e  in tra thecal ridge. 
H ydrotheca ' closely approxim ated, ra th e r  deep, obconic, aperture  nearly horizontal; margin  
armed with about e igh t large, b roadly  rounded tee th ;  in tra thecal ridge strong, oblique, reaching 
forward tow ard  the  mesial nematophore; mesial nematophore considerably overtopping the  
hydro theca  near th e  d is ta l  end of the  hydrocladium, and  scarcely ris ing above th e  hydro theca  on 
the  proximal portion of the  hydrocladium ; the  anterior  protile of th e  mesial nem atophore is s inu­
ous, not s trongly  convex; supracalycine nem atophores tubular ,  very  long on dista l p a r t  of 
hydrocladia, and  much shorter, scarcely overtopping the  hydro theca1, on the  proximal portion; 
cauline nem atophores small for th is  group, with the ir  free edges trilobate, one on either  side of 
th e  base of each hydrocladium. There is a rounded perforated  process a t  th e  base of the  
hydrocladium.

Gonosome.—A  pseudo-corbula formed on the  proximal portion of a b ranch  which bears regular  
hydrocladia on i ts  d ista l portion, and also occasionally between the  pseudo-corbula and the  stem. 
The r ibs  of the  pseudo-corbula bear  each a single hydro theca  near its  base, and  a num ber of 
tubu la r  nem atophores in sets of three. The ribs a re  d is tinctly  jointed, one jo in t  bearing two 
opposite nem atophores and  th e  nex t  bearing  a m edian nem atophore in regu la r  a lternation. The 
stem of th is  modified branch bears nematophores, b u t  110 hydrotheca '.  The gonangia  are not 
present, b u t  are  evidently  borne  011 th e  ribs, as in  L, clarkei.

Distribution.— Blake  S ta tion 231, off St. Vincent, !)5 fathoms.
I t  will be seen th a t  th is  description differs from th a t  of Doctor Few kes in several particulars , 

notably  in describing the stem as fascicled, the  pseudo-corbula ribs as hav ing  nematophores on 
three sides only, an d  th e  corbula stem as not bearing hydro theca1. A  careful examination shows 
th a t  these hydrothecæ are  ac tua lly  borne  011 th e  so-called ribs near  the ir  bases, a lthough th is  is 
difficult to see without dissection. The species is very near  Lytocarpus clarkei, b u t  differs 
decidedly in th e  anterior  profile of th e  mesial nematophore, and  especially in hav ing  much smaller 
cauline nematophores th a n  th a t  species.

Type.—In  th e  Museum of C om parative Zoology, Cambridge, M assachusetts.

L Y T O C A R P U S  G R A N D IS  (C la rk e ).

( P la te  X X X II, ligs. 1 -4 .)

N em atophorus grand is  C l a r k e , B ull. M us. C om p. Z oo l., 1879, V, No. 10, p . 248, p i. v .

Trophosome.—Colony branching , b ranches generally  a l te rnate ,  fiabellate, a t ta in in g  a he igh t  
of 1 2  inches; stem and  branches fascicled, except on their  extrem e distal portions, the  anterior 
tube giving off the  hydrocladia; hydrocladia  a l ternate ,  divided into regu la r  internodes, each of 
which has  a very s trong  horizontal in ternal septum  opposite the  in tra thecal ridge. Hydrotheca1 

ra th e r  closely approxim ated, robust, s l ightly  constricted above, being ovate in outline; orifice 
oblique; margin with about five rounded tee th , which have a tendency to curve inward ; in tra theca l  
ridge very  evident, horizontal and  s tra igh t,  ex tending  clear round  the  hydro theca , div id ing the 
lower one-fourth from the  upper three-fourths; supracalycine nematophores large, tubular , ex ten d ­
ing far above the  hydro theca ;  mesial nem atophore adna te  throughout, extending  decidedly above

1 D e sc rip tio n  o f  D o c to r  F e w k e s ’s ty p e  sp e c im en  from  tile  M useum  o f  C o m p a ra tiv e  Z oology .



1 2 4 THE PLUM UL Ali IDÆ

tlie hydro theca; orili(;e terminal, and continuing dow nw ard on the  side facing tlic liydrotlieca; 
cauline nemato]iIiores very  large, variable in form, two on each internode, more or less tr iangu lar ,  
rounded, or with one of  the  upper corners greatly  produced, taper ing  tow ard  the  hase; the  ex ternal 
orifice is very large, extending  entire ly  across the  upper margin and  into the  la teral processes 
when the  la t te r  ex is t;  the  opening from the cav ity  of the nematophore into the  stem is also very 
huge, often heing equal in size to the  in ternal orifice of the  hydrotheca'. A t  the  base of  each 
pinmi in a direct line with the  hydrotheca ' is an oval swollen process, with a small c ircular orifice 
on the  upper surface near the proximal end; its cavity  is d is tinctly  continuous with th a t  of the  
hydro theca  in front of it, and also with th a t  of th e  s tem . ” 1

Gonosome.— Unknown.
Distribution.— Jlhil-e, lat. X. 24° OS', long. W . 82° 51'; depth, 839 fathoms.
Type.— In the  Museum of Com parative Zoology, Cambridge, Massachusetts.

L Y T O C A R P U S  C L A R K E I , n e w  sp e c ie s .

( P la ie  X X X II, ligs. r>-7.)

Trophosome.—Colony ra th e r  profusely branched  in an a l te rna te  manner, rigid, very  d a rk  
colored when fresh, a t ta in ing  a height of 1 2  to 14 inches; stem fascicled th roughou t;  the  branches, 
branchlets, and hydrocladia springing from the  anterior tube  only; hydrocladia  alternate, divided 
into regular  internodes, each of which has  a very s trong horizontal sep ta l ridge opposite the 
in tra thecal ridge, and  sometimes another  inconspicuous oblique ridge opposite the  supracalycine 
nem atophores; hydrotheca ' ra th e r  closely approximated, ovate in outline, the  m argin  usually 
flaring very s lightly  ; m arginal teeth  seven in number, rounded, often incurved; in tra thecal ridge 
conspicuous, horizontal, reaching across the  hydrotheca; supracalycine nematophores va ry ing  in 
length , usually slightly  overtopping the hydrotheca, and sometimes nearly  as long as in L. grandis; 
mesial nem atophore no t a t ta in in g  th e  level of the  top of the hydrotheca; d ista l portion free and 
d is tinctly  separa ted  from the hydrotheca, which lias a round  opening ju s t  above its junction with 
the  mesial nem atophore; cauline nem atophores very large, two to each internode of th e  stem, one 
t r ian g u la r  in outline, and  the  other with one corner produced into a long, spurlike projection; 
there  is a perforated  process on the base of each hydrocladium.

Gonosome.—( ionangia  borne on modified hydrocladia, which are aggregated  together to form 
a pseudo-corbula; the  distal portion of the  branch  giving off o rdinary  a l te rna te  hydroclad ia . 2

Distribution.—Albatross  Station 2162, lat. X. 23° 11', long. \V. .82° 20'; depth, 122 fathoms; 
Albatross  S ta tion  2164, lat. X. 28° 11', long. \Y. 82° 20'; dep th ,  192 fathoms; .-1 Ibatross S ta tion  2167, 
lat. X .2 3 0 11', long. \V. 82° 21'; depth , 201 fathoms; Albatross Station 2160, lat. X. 23° 10', long. 
\V. 82° 20'; dep th , 78 fathom s; Albatross Station 2330, lat. X. 23° 11', long. VY. 82° 19'; depth, 
121 fathoms ; Albatross  Station 2331, lat. X. 23° 11 ', long. W. 82° 20'; depth , 114 fathoms; A Ibatross 
Station 2334, lat. X. 23° 11', long. \Y. 82° 18'; depth, 67 fathoms; Albatross  S ta t ion  2336, lat. X. 
23° 11',long. W. 82° 19'; depth, 157 fathoms; Albatross S ta tion 2337, lat. X. 23° 11', long. 82° 20'; 
depth , 199 fathoms; Albatross  S tation 2338, hit. 23° 11', long. W. 82° 20'; dep th ,  189 fathom s; 
Albatross  Station 2365, lat- X. 2 2 ° 18', long. W. 87° 04'; depth , 24 fathoms. S ta te  University  of 
Iowa expedition; off Little ( ’a t  Island, B aham as, 13 fathoms.

This species comes very near to I., grandis , bu t  i t  differs constantly  in the fact th a t  the  mesial 
nematophore does not a t ta in  the  level of the  top of the  hydrotheca, and has its d is ta l  end free. 
Specimens from shallow wafer, near Little Cat Island, Bahamas, are, more r ig id  th a n  the  others, 
and have the  cumosare crowded full of black pigm ent cells of some sort, while others do not 
show so many of these granu lar  bodies. The Albatross specimens from deeper water are no t so 
rigid, and  have  a s traggling, i r regular  m anner  of branching. The specimen from Station 2167 is 
very symmetrical and  typical, and is the  one having  the gonosome. It was taken on May 1, 1884, 
while most of the o ther .1 Ibatross specimens were taken  in dune, 1885. The specimens from L ittle  
Cat Is land  were dredged in June ,  1893, and the gonosome was not present in any of them.

Type slides.—Cat. Xo. 15400, Alus. S ta te  Univ. Iowa ; Cat. Xo. 18698, U.S.X.M.; also in the  
collection of the  author.

1 F rom  D octo r C la rk e 's  o r ig in a l d e s c rip tio n .
-F o r  d e ta i ls  o f  th is  in te re s tin g ' s t r u c tu r e  see th e  d e sc rip tio n  o f  th is  genus .
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L Y T O C A R P U S  C U R T U S , n ew  sp e c ie s .

(E la te  X X X II, ligs. X - l l . )

Trophosome.—Colony irregularly  branched, with a tendency to an a l te rna te  a rrangem ent of 
the branches, a t ta in in g  a height of about (i inches; stem fascicled, the  anterior tube  hearing 
the brancldets  or hydrocladia; hydrocladia, alternate , more d is tan t  than in the preceding species, 
divided into regu la r  internodes, each of which has a s trong horizontal septal ridge opposite the  
intrathecal ridge, and  a much less conspicuous oblique one a t  the  base of the supracalycine nema­
tophorus. Hydrotheca.' stout, oval, with margins slightly  contracted, and seven ra th e r  sharp, 
incurved tee th ; in tra theca l r idge  strong, horizontal; supracalycine nematophores small, ju s t  
reaching the level of the  top of the h indm ost marginal too th ; mesial nematophore short, spur-like, 
with its distal end projecting slightly  forward from the  middle of the  hydrotheca, which has a, 
small round aper tu re  ju s t  above its junction with the  mesial nematophore; cauline nematophores 
considerably smaller than  in the  preceding species, not so definitely tr iangu lar  in outline, two to 
each internode of the  s tem ; there  is a perforated process a t  the  base of each hydrocladium.

Gonosome.—Not known.
Distribution.—Shallow w ater  between Little Oat Is land  and E leu thera , B aham as; S ta te  Uni­

versity  of Iowa Expedition.
This species shows the  b lack granules in th e  cienosare, but they  are not so numerous as in 

Tj. c la rk e i .
Type slides.—Cat. No. I f U O l ,  Mus. S ta te  Univ. Iowa; Oat. No. 18099, U.S.N.M; also in the  col­

lection of the  author.
L Y T O C A R P U S  F U R C A T U S , n e w  sp e c ie s .

( P l a te  X X X II ,  tigs. 12-15.)

Trophosome.—Colony divided into several large branches, which give off bran chiefs in a 
straggling, irregular, p innate  manner, a t ta in ing  a height of about 1 1  inches in the largest specimen 
secured; stem fascicled, the anterior  tube  giving off the  hydrocladia; hydrocladia ra th e r  sparse 
and short, divided into regular  internodes, each of which has a s trong horizontal septal ridge 
opposite the in tra thecal ridge. Hydrotheca ' deep, somewhat gibbous below, s lightly  flaring 
immediately below the  aperture , which is armed with abou t nine very sharp, s trongly  incurved 
teeth, so s trongly  curved th a t  their points  are directed dow nw ard tow ard the center of the  
hydrotheca; in tra thecal ridge strong, b u t  not reaching entirely around the  hydrotheca; su p ra ­
calycine nematophorus forked, with anterior shorter portion reaching the level of th e  top of the  
hydrotheca, and the posterior, much longer portion, reaching far above th a t  level; both par ts  have 
apertures a t  the ir  ends; mesial nem atophore short, spur like, distal end free, pointed forward and 
upward, and reaching  a little above the middle of the hydrotheca ; cauline nematophores very 
large, two to each internode of the stem, tr ian g u la r  in outline, and g reatly  resembling those of />. 
grandis. There is a perforated process on the base of each hydrocladium.

Gonosome.—No t  k n o w 11.
Distribution .—Shallow water, between Little Cat Island and Eleuthera, B aham as; S ta te  

University of Iowa Kxpedition.
The bifurcated supracalycine nematophores of this species are, so far as 1 know, unique. 

There is an  approach to i t  in Halicornaria ascidioides Bale . 1 in which these nematophores have 
two, rarely th ree  or four, tu bu la r  apertures. The incurved teeth of L. furca tus  resemble those 
of another of Bale’s species. Aglaophenia phyllocarpa.

Type slides.—Oat. No. lf> 102, Mus. S ta te  Univ. Iowa; Oat. No. 18700, U.S.N.M.; also in the  
collection of the author.

'C a ta lo g u e  o f  A u s tra l ia n  l ly d ro id  Z o o p h y tes, 1881, p. 170, e l. m i i , lig. 2.
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L Y T O C A R P U S  R A C E M I F E R U S  A llm a n .

( P la te  X X X I, figs. 1 -3 .)

Lytocarpus racem iferus  A l lm a n ,  Challenger R e p o rt, H y d ro id a , 1883, P t .  1, p . 41, p i .  x m .

Trophosome.—Colony a t ta in in g  a he igh t  of abou t 12 inches; stem fascicled, much and  ir reg u ­
larly  branched , main branches all directed tow ard  one side of the  stem; hydrocladia alternate , 
scarcely exceeding one-tenth of an  inch in length. H ydrotheca ' ra th e r  deep, margin serrated, 
tee th  b lu n t ;  in tra theca l r idge  well marked, s i tua ted  near  the  fundus of the  hydro theca; mesial 
nematophore ad n a te  to the  walls of th e  hydro theca  for nearly the ir  entire  height, and  then  con­
t inued as a short, b lun t  beak, which scarcely overtops the hydrotheca and has both a  terminal 
and  a la tera l  orifice; lateral nem atophores slightly overtopping the  hydrotheca.

Gonosome.—Phylactocarps  in th e  form of long racemes, laden with gonangia, sp r ing ing  from 
certain branches of th e  trophosome a t  points  near the  origin of the  branches from the stein, and 
there  tak in g  the  places of the  proximal four or six hydrocladia, consisting of a series of internodes 
having  every  in ternode provided with one median and two la teral spines, each of the  proximal five 
to e ight internodes carry ing  also an ovate peduncula ted  gonangium.

D redged off B ahia ; depth , 10 to 20 fathoms.
The above description is quoted entire  from Allman. H is  figure shows th a t  the  gonangia  

take  the  place of bydrothecæ , and  are more numerous th an  in other American species of Lyto­
carpus. The a rrangem ent of the  nematophores on the  phylactocarp suggests  th a t  the  la t te r  is 
merely a hydrocladium, with th e  hydrotheca ' ob literated  on the  d ista l portion and replaced by 
gonangia  on the  proximal part,  I t  differs, however, from the o ther species which I have  seen in 
th e  fact t h a t  there  is no hydrotheca a t  th e  base of  each phylactocarp.

Type.—In th e  South  K ensing ton  Museum, London.

H A L I C O R N A R IA  B u s k  (modified).

H alicornaria  B u s h , N a r ra tiv e , V oyage o f H . M. S. RaltlesnaVe, 1852, I, A ppen d ix .

Trophosome.—Stem not fascicled, no posterior in tra thecal r idge; an  anterior in tra thecal ridge 
usually  present;  hydrocladia  not b ranched ;  liydrocladial internodes without septal ridges.

Gonosome.—(ionangia  borne on th e  stem or on the  bases of the  hydrocladia, no t tak ing  the  
place of hydrotheca ',  and not protected  by corbula; or phylactocarps of any description.

A s originally defined, th is  genus included all p lum ularians which did not have  corbula1. In  
1874 A llm an ' res tr ic ted  the genus so as to include only “ sueli P lum ularidæ as possess the  tropho­
some of Aglaophenia, b u t  have  the ir  gonangia  des t i tu te  of corbula' or other protection.” In 1886 
B a le 2 suggested  th a t  A llm an’s Halicornaria ramulifera, a  species with accessory ramuli, should 
be placed in a d is tinc t genus. So far as I  have been able to ascertain , none of the  system atis ts  
up  to the  present time have endeavored to find systematic characters  in the trophosome by  which 
th is  genus can be recognized. The above combination of nonfascicled stem, absence of septal 
r idges  in the  liydrocladial internodes, and th e  absence of a posterior in tra thecal ridge, seems to be 
sufficient to constitu te  good criteria  for the  genus. A s here  defined, .Halicornaria approaches the
genus Nuditheca  of th is  work, from which i t  differs in having  unbranched  hydrocladia  and
gonangia  borne on the stem or near  the  bases of the  hydrocladia. In  the  only species of Halicor­
naria  which has  gonangia ou t on the  hydrocladia, the  gonangia evidently tak e  the place of hydro- 
thecie, while in Nuditheca they  do not. Halicornaria mitrata  A llm an 2 lias a fascicled stem, s trong 
septal ridges in th e  hydrocladia, and  a well-marked posterior in tra theca l  ridge. The gonosome is 
unknown, and  i ts  au tho r  regards  its place in the  genus Halicornaria  as provisional. B y  the 
p resen t a rrangem en t i t  would be excluded from the  genus.

All th ree  of the  American species of the  genus Halicornaria  are from th e  W est Ind ian  region, 
and all are  found in comparatively shallow water.

1 R e p o rt  on th e  H y d ro id a  c o lle c te d  d u r in g  th e  e x p e d itio n s  o f  H. M. S. Porcupine, T ra n s a c tio n s  o f  th e  Z o o lo g ica l 
S o c ie ty , 1874, V I I I ,  p . 476.

-T h e  G en era  o f  th e  P lu im iia r i id a ',  1886, p . 18.
9J o u r n a l  o f  th e  L in n æ a n  S o c ie ty , L o n d o n , 1885, X IX , p . 153, p i. x x .
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It K V  T O  A M I'  I : I T A  X S P E C I E S  I I P  T H E  ( ¡ E X E S  I I A  M (  O  H N A I Î I A .

( M esial n e m a to p h o re  n o t  p r o je c t in g  fa r a b o v e  m a rg in  o f  h y d ro th e c a .  i f .  speciosa 
C a u lin e  n e m a to p h o re s  n o t  v e ry  la rg e  , ,  . . . , . /. ,, , . , , ., „  , . ,( M esial n e m a to p h o re  p ro je c t in g  la r  a b o v e  m a rg in  o t h y d ro th e c a . H. longicauda
C a u lin e  n e m a to p h o re s  v e ry  la rg o  a n d  b i lo b e d .............................................................................................. S .  variabilis

H A L IC O R N A R IA  L O N G IC A U D A , n e w  sp e c ie s .

(P la te  X X X III, Jigs. 4, 5 .)

Trophosome.—Colony unbranched , a t ta in ing  a he igh t  of abou t (i inches; stem not fascicled, 
divided into regu la r  iuternodes, each of which bears a  hydrocladium; hydrocladia  closely approxi­
mated, a lternate , divided into ra th e r  short internodes; no septal ridges. Hydrothecie moderately 
deep, closely approxim ated, with th e ir  long axes forming a wide angle w ith  the  axis of the  hydro­
cladium, aud  the ir  d is ta l  h a lf  free; aperture  nearly vertical, w ith  two shallow sinuations on each 
side, and  a  very  s trong  anterior  flexure and in tra thecal r idge ;  supracalycine nematophores stout, 
t r iangular  in outline, not reaching th e  level of th e  top  of th e  hydrotheca; mesial nematophore very 
long, reaching  far beyond the top of the  hydrotheca, d ista l end curved  s lightly  upw ard ;  two ap e r­
tures, one a t  the  end and  th e  o ther immediately above the  top of th e  hydro theca ;  cauline nem ato­
phores of moderate size, one on each side of the  base of each hydrocladium.

Gonosome.—N ot known.
Distribution.— Albatross  S ta tion  2147, lat. X. 9° 32', long. AV. 79° 55'; depth, 34 fathoms.
The mesial nem atophore of l í .  Ionyieauda is longer than  any other found among Am erican 

Plumularidie, rem inding one of some of the  s tr ik ing  forms found in Australia .
Type slides.—Gat. No. 18701, U.S.N.M.; Gat. Nos. 1.7403, 15404, Mus. S ta te  Univ. Iow a; also 

in the  collection of the  author.
H A L IC O R N A R IA  S P E C IO S A  A llm a n .

(P la te  X X X U lj ligs. .1-3.)

H alicornaria  speciosa  A l lm a n ,  M em . M us. C om p. Z ool., 1877, V, Xo. 2, p . 51, p i. \ x x i v .

Trophosome.—Colony unbranched, a t ta in ing  a height o f  about 1 2  inches; stem not fascicled, 
divided into regu la r  short  internodes, each of which bears two hydroclad ia ; hydrocladia  nearly 
opposite on the  basa l p a r t  of the  colony, and  suba lte rna te  on the  d is ta l  portion, divided into 
regular  short  internodes by  ra th e r  oblique nodes; septal ridges wanting. Hydrothecie closely 
approximated, no t deep; ape r tu re  wide, its axis forming an angle of 45 degrees with  th a t  of the  
hydrocladium; m argin  with th ree  broad, shallow sinuations, or lobes, on each side; in tra thecal 
ridge anterior, perpendicular to the axis of the hydrotheca an d  slightly  tu rn ed  upw ard  a t  its 
distal end; supracalycine nematophores stout, scarcely overtopping the hydrotheca; mesial nem a­
tophore a d n a te  near ly  to  i ts  distal end, which a t ta in s  the  level of the  top of the  hydrotheca; 
cauline nem atophores small, one on e ither  side of the  base of each hydrocladium.

Gonosome.—G onangia obconic, with an ab rup tly  trunca ted  d ista l end; borne singly a t  the 
bases of th e  hydrocladia. No protective contrivances of any kind. Sometimes the  gonangia  are 
almost hemispherical in shape.

Distribution.—Double-headed Shot Key, F lo r ida ;  depth , 4 to 5 fa thom s; Albatross  S ta tion 
2640, lat. N. 25° 05', long. AV. 80° l o ' ;  depth , 56 fathoms.

This species, with some others of the same genus, is rem arkable  from the  fact th a t  each stem 
jo in t bears two hydrocladia. The specimens secured by  the  Albatross  are much larger th an  those 
found by  Count Pourta lès  and came from considerably deeper water. They differ s lightly  from 
the  type, hav ing  two instead of three well-defined m arginal tee th  on each side, aud not having 
the anterior profile s traight.

Type.—In  th e  Museum of Comparative Zoology, Cambridge, Alassachusetts.

H A L IC O R N A R IA  V A R I A B I L I S ,  n ew  sp e c ie s .

( P la te  X X X III. figs. (1-11.)

Trophosome.—A d u lt  colony p iunately  branched, a t ta in ing  a he igh t  of abou t 5 inches; 
stem not fascicled, divided into ra th e r  short  internodes, each of which bears  a pair  of hydro­
cladia; hydrocladia nearly  opposite on th e  proximal p a r t  of th e  full-grown colony, and  a lte rna te
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on the  reinai il i iig portions, divided into regu la r  internodes without septal ridges. Hydrothecie. 
(juite variable  in colonies of different ages, usually  ra th e r  deep, axis of aperture  inclined a t  
an angle of 45 degrees with th a t  of the  hydrocladium ; three lobato teeth ou each side of the 
m arg in ; a s trong an terior  fold or llexure and an anterior  ridge reaching the  middle of the 
hydrotheca, and tu rned  upw ard  a t  its distal end; supracalycine nematopliores small, short, 
not reach ing  the top of the  hydrotheca; mesial nem atophores exceedingly variable, consisting 
of a mere spur a t  the  base  of the  hydro theca  in th e  very young colony, and increasing in 
size until the distal end considerably overlaps the  hydrotheca in fully developed colonies; 
cauline nem atophores bilobata, very  large, two a t  the  base of each hydrocladium. These also 
vary  in size with the  size of the colony.

Gonosome.—Gonangia almost hemispherical, the  d ista l ends being very broad and  perfectly 
Hat, borne singly a t  th e  bases of the hydrocladia. Xo protective appendages of any hind.

Distribution .—Shallow w ater  between E leu th e ra  and Little  Cat Island, B aham as ;  S ta te  
University  of Iow a Expédition.

This species begins life as a parasite  on .Lytocarpus clarkei, to which it a t taches  itself by  
a creeping root-stalk. The very young colony takes  the  shape of a single hydrocladium, s ta n d ­
ing erect from th is  root-stalk. Latia' the  hydrocladium seems to send off lateral hydrocladia, 
itself becoming a stem without hydro theca’. How this  transformation takes place is not shown 
by my specimens, and  b am not sure t h a t  I have  r igh tly  in terpre ted  Ihe process. Loth single 
hydrocladia and stems giv ing  forth regular  hydroclad ia  grow from the  same creeping root- 
stalk.

A t  certain s tages the hydro theca’ of this species greatly  resemble those of If. speciosa. 
The bilobate and very large cauline nematophores constitu te  a good feature by which 
11. variabilis may be identified.

Type slides.—Gat. XTo,s. If) 107, 1 ATOS, .Mus. S ta te  Univ. Iowa.; Cat. Xos. 18705, 18700, 18707, 
U.S.X7M.; also in the collection of the author.

N U D I T H E C A ,  n o w  g e n u s .

Trophosome.— Stem fascicled; hydrocladia compound, or branched ;  supracalycine and mesial 
nematophorus present ; hydrothecal m argin  w ithou t teeth.

(ionoso)ue.—Gonangia borne singly on the hydrocladia., and  devoid of phylactogonia, b u t  with 
two or three nematophores on the ir  pedicels.

This genus is based on a rem arkab le  species described by S. E. C lark ' in 1870. The unusual 
features of th is  species seem to have escaped tin; a ttention of the leading workers in Hydroida, 
as no mention of it is made in any of the  moro comprehensive works since its original description 
tw en ty  years ago.

The compound hydrocladia, each branch of which bears numerous hydrotheca', is a feature 
not elsewhere found among the Statoplea. These subdivisions of the  hydrocladia  must no t be 
confounded with the  various accessory ramuli, phylactogonia, etc., for the  protection of the  
gonangia. They are. on th e  contrary , genuine, unmodified hydrocladia. The position of the  
gonangia. is similar to t h a t  found in Halicornaria saccaria Allman, with  th is  difference, however, 
th a t  in the la t te r  species the  gonangium manifestly takes  the place of a hydrotheca, while in 
A'ud¡theca no hydrotheca is wanting, the  gonangium being interposed between a mesial neiuato- 
pliore and th e  hydro theca  behind it. In other words, the  gonangium does not seem to be the 
homologue either of a hydro theca  or a nematophore.

This genus has s trong affinities with the  Eleutheroplean group. The nem atophores are 
expanded  above, and bithalamic, a lthough str ic tly  “ fixed." Moreover, b ranched  hydroclad ia  are 
found only in t h a t  group. The two or th ree  nematophores a t  the  base  of the  unpro tec ted  gonan- 
gium also remind one forcibly of numerous similar arrangem ents  among the  Lleutheroplea.

J P ro c eed in g «  o f  th e  A cad em y  o f  N a tu r a l  S c iences o f  P h i la d e lp h ia ,  1S70, p . 230.
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N U D I T H E C A  D A L L I  (C la rk ).

( r í a t e  X X X IV , figs. 1-6.)

M acrorhynchia da llii  C l a k k ,  P ro c . A cad . N a t. Sei. P h i la . ,  18 7 6 , p . 230, p i. x i .

Trophosome.—Colony branched , a t ta in in g  a he igh t  of 5 inches; stem eoarse, strongly  fascicled; 
hydrocladia closely approxim ated , compound; consisting of a  main s t ra ig h t  branch, which usually  
gives off th ree  b rauch le ts  from i ts  proximal portion; main branch liydrothecate, except in the  
region from which th e  brauch le ts  orig inate;  b ranch le ts  regularly  hydrothecate , with a hydrotheca 
in the axil of each; hydrocladia  divided into short internodes, each w ith  a s trong  in ternal septal 
ridge opposite the  base of th e  hydro theca  aud  another opposite the supracalycine nematophores; 
proximal portion of each in ternode very  broad , forming a shoulder on its front side, upon which 
the hydro theca  rests. Hydrothecie broad, cupshaped ; m arg in  s lightly  expanded  and smooth; no 
in tra thecal r idge; supracalycine nem atophnres broad, som ewhat expanded  above, and  with a  strong 
internal r idge  near the  base ; mesial nem atophores  res t ing  ou th e  broadened base  of the  internode, 
short and free, s lightly  expanded  above. There are two or th ree  nem atophores on each internode 
of th a t  portion of th e  main b ranch  of th e  hydrocladium  which bears  b ranch le ts ;  cauline nem ato­
phores numerous.

Gonosome.—Gonangia  very  large, long, alm ost cylindrical, borne on the  branchle ts  of the 
hydrocladia on the  d is ta l  p a r t  o f  th e  colony. There are  two or th ree  nematophores near  the  base 
of each gonangium.

Distribution .— Unalaska, Alaska. F ound  ou th e  beach. (Dali.) Specimens which I  suppose 
to be the  original types of  th is  species are  in  the  m useum of Yale University .

S T R E P T O C A U L U S  A l lm an .

Streptocaulus  A l l m a n , Challenger K e p o r t ,  H y d ro id a , 188 3 , P t .  1, p .  48 .

Trophosome.—H ydroclad ia  disposed in a  continuous spiral round the  stem. H ydrothecæ  with 
entire margin. Mesial nem atophore no t ad n a te  to  the  walls o f  th e  hydrotheca.

Gonosome.—Gonangia  borne on unbranched , jo in ted  appendages of the  hydrocladia, springing 
from the side of  a mesial nematophore.

This, as Professor A llm an rem arks,  is “ rendered  very  s tr ik ing  by  th e  spiral instead of p innate  
disposition of th e  hydrocladia .” I t  is as if th e  hydrocladia  had  grown on one side of the  stem 
only, and then the  stem liad been twisted so as  to th row  th e  unila tera l  hydrocladia  into a  spiral.

S T R E P T O C A U L U S  P U L C H E R R I M U S  A llm a n .

( P la te  X X X IV , figs. 1-3 .)

Streptocaulus pu lcherrim us  A l l m a n , Challeiujer R e p o r t ,  H y d ro id a , 1883 , P t .  1, p . 4 8 , p i. I.
Streptocaulus pu lcherrim us  Q u e l c h , A n n . a n d  M ag. N a t. H is t . ,  5 th  se r ., X V I, 1S85, p . 11 .

Trophosome. '—Colony a t ta in ing  a he igh t  of abou t 9 inches; stem simple, fascicled, wavy; 
hydrocladia nearly  au inch in length , occupying abou t the  d ista l half  of the  stem. Hydrotheca'
deep, thimble-shaped, margin with a single toothlike extension in fron t;  mesial nem atophore in the
form of a free conical spine, with a  term inal and  a la te ra l  aperture , sp r ing ing  from a po in t of the  
hydrothecal iu ternode immediately below the  hydro theca; la tera l  nematophores pyriform, over­
topping the  hydrotheca.

Gonosome.2—G onangia sessile, elongato-pyriform, with  a suboval, subterm inal orifice, borne on 
appendages of th e  hydrocladia, which are unbranched  and  jointed, each jo in t  being obconical. The 
appendages spring  from im m ediately below the  base of a  hydro theca  (apparently  not the  proximal 
one) a t  the  side of th e  mesial nematophore.

Distribution .—Porto  P raya ,  St. Jago , from a dep th  of 100 fathoms. From  the  cable, off the  
Cape Verde Is lan d s ;  depth , over 500 fathoms.

Type.—In  th e  South K ensing ton  Museum, Loudon.

'D e s c r ip t io n  q u o te d  is fro m  A llm an , in  th e  C hallenyer  R e p o rt. 
- D e s c rip tio n  co n d e n se d  from  t h a t  g iv e n  by  Q uelch .

12833------ 9
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A l i .m a n , G e o r g e  J ....................R e p o r t  on  th e  S c ien tific  R e su lts  o f  th e  V o y a g e  o f  H . M. S. Challenger, Z o o lo g y , X X III ,
1888, P a r t  70. R e p o r t  on  th e  H y d ro id a , S eco n d  P a r t .

C o n ta in s  d isc u ss io n  o f  m o rp h o lo g y  o f  H y d ro id a , a  ta b le  o f  d is t r ib u t io n ,  b o th  
g e o g ra p h ic a l  a n d  b a th y m e tr ic a l ,  a n d  d isc u sse s  th e  sa rc o s ty le s .

B a l e , W . M .................................... O n  th e  H y d ro id a  o f  S o u th e a s te rn  A u s tr a l ia ,  w i th  d e s c r ip tio n s  o f  su p p o se d  n e w  sp e c ie s
a n d  n o te s  on  th e  g e n u s  A glaophenia . ( J o u r n a l  o f  th e  M ic ro sco p ica l S o c ie ty , 
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D isc u ss io n  o f  th e  g e n u s  Aglaophenia  a n d  th e  o rifices o f  t h e  n e m a to p h o re s  o f  
A u s tr a l ia n  sp e c ie s  o f  t h a t  gen u s .

B a l e , W . M ..................................... C a ta lo g u e  o f  th e  A u s tr a l ia n  H y d ro id  Z o o p h y te s . S y d n ey , A u s tr a l ia ,  1884.
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I  h a v e  n o t  se en  t h i s  w o rk , b u t  i t  is  s a id  to  c o n ta in  d e s c r ip t io n s  o f  o ne  o r  tw o  
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o f  th e  A cad e m y  o f  N a tu r a l  S c ien ces o f  P h ila d e lp h ia , 1876 (1877).)

C o n ta in s  o r ig in a l  d e s c r ip t io n  o f  H alecium  p lum ula rio id es  C la rk  =  P lu m u la r ia  
p lum ularo ides  N u t t in g ,  a n d  M achrorhynch ia  d a llii  —  N ud ith eca  d a llii  N u t t in g .

C I.a r k ,  S. F .......................................T h e  H y d ro id s  o f  t h e  P a c if ic  C o a s t o f  th e  U n ite d  S ta te s ,  S o u th  o f  V a n c o u v e r  I s la n d .
(T ra n s a c tio n s  o f  t h e  C o n n e c tic u t  A cad e m y  o f  A r ts  a n d  S c ien ces , I I I ,  1 8 7 6 .)

C o n ta in s  d e s c r ip tio n s  o f  A glaophenia  stru th ion ides  a n d  r e p o r ts  P lu m tila r ia  
setacea.

C l a r k e , S. F . ..................................R e p o rt  o n  th e  H y d ro id a  c o lle c te d  d u r in g  th e  E x p lo ra t io n  o f  th e  G u lf  S tre a m  a n d
G u lf  o f  M exico , b y  A le x a n d e r  A gassiz , 1877-78. (B u lle t in  o f  th e  M useum  o f  C om ­
p a r a t iv e  Z o o lo g y , V , 1879, No. 10.)

D e s c rib e s  t h e  n e w  g e n u s  Nem atophorus a n d  th e  sp e c ies  N em atophorus grandis, 
P lu m u la r ia  gracilis , a n d  C ladocarpus tenuis.

C o u g h t r e y , M    N o tes  o n  N ew  Z e a la n d  H y d ro id e a “. (T ra n s a c tio n s  a n d  P ro c e e d in g s  o f  th e  N ew  Z e a la n d
I n s t i tu te ,  V II , W e ll in g to n , 1 8 7 5 .)

T h is  is  a n o th e r  w o rk  t h a t  I  h a v e  n o t  se en  a n d  do  n o t  k n o w  t h a t  i t  h a s  a  
r ig h tf u l  p la c e  in  th i s  l i s t .

D r i e s c h , H a n s .............................T e k to n is c h e  S tu d ie n  a n  H y d ro id p o ly p e n . J e n a .
D isc u sses  t h e  o rd e r  o f  su c c e ss io n  in  w h ic h  th e  v a r io u s  p e rso n s  o f  th e  co lo n y  

a p p e a r  a n d  a lso  t h e  n a tu r e  o f  th e  sa rc o s ty le .
D e s o r , E .......................................... [Z o o lo g ic a l in v e s t ig a t io n s  a m o n g  th e  sh o a ls  o f  N a n tu c k e t  on  b o a rd  t h e  s u rv e y in g

s te a m e r  Bibb.'] (P ro c e e d in g s  o f  t h e  B o s to n  S o c ie ty  o f  N a tu r a l  H is to ry , I I I ,  1848.)
D e sc rib e s  P lu m a ria  ( o r ig in a l  sp e llin g )  arborea, a  sp e c ie s  w h ic h  c a n  n o t  no w  

b e  id e n tif ie d .
E l l i s ,  J o h n ....................................A n E ssa y  to w a rd s  a  N a tu ra l  H is to ry  o f  th e  C o ra llin e s  a n d  o th e r  M a rin e  P ro d u c tio n s

o f  t h e  L ik e  K in d  co m m o n ly  fo u n d  on  th e  C o a s t o f  G re a t  B r i ta in  a n d  I re la n d . 
(L o n d o n , 1755.)
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e a r ly  d a y .

E l l i s , J o h n , a n d  S o l a n d e r , . .  T h e  N a tu ra l  H is to ry  o f  M a n y  C u rio u s  a n d  U ncom m on  Z o o p h y te s , e t c .  L o n d o n , 1786 .
D a n i e l . C o n ta in s  g o o d  c o lo re d  p la te s  o f  som e sp e c ie s  com m on to  E u ro p e  a n d  A m e ric a .

F e w k e s , J .  W a l t e r .....................R e p o r t  o f  t h e  A ca le p h æ , H y d ro id a , B lake  E x p e d i tio n . R e s u l ts  o f  D re d g in g . (B u lle t in
o f  t h e  M useum  o f  C o m p a ra tiv e  Z oo logy , V III ,  1881, N o. 7 .)

D e sc rib e s  th e  g e n e ra  Aglaophenopsis, C allicarpa, P leurocarpa, a n d  e le v e n  n e w  
sp e c ie s  o f  P lu m u la r id æ .

F e w k e s , J .  W a l t e r .....................B ib lio g ra p h y  t o  a c c o m p a n y  S e le c tio n s  fro m  E m b ry o lo g ic a l  M o n o g rap h s , A ca lep h s .
(B u lle t in  o f  t h e  M useum  o f  C o m p a ra tiv e  Z oo logy , X I, 1884, No. 10.)

T h is  b ib l io g ra p h y  d o es n o t  g iv e  a l l  th e  sy s te m a tic  w o rk s , b u t  m e n tio n s  th o se  
o n ly  w h ic h  c o n ta in  e m b ry o lo g ic a l m a te r ia l .
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F e w k e s ,  J . W ., a n d  M a r k , E .L .  A ca lep h s  a n d  P o ly p s , S e le c tio n s  fro m  E m b ry o lo g ic a l  M o n o g rap h s , No. I I I .  (M em oirs

o f  t h e  M useum  o f  C o m p a ra tiv e  Z oology , IX , 1884, N o. 3 .)
G iv es f ig u res  i l l u s t r a t i n g  t h e  d e v e lo p m e n t o f  th e  c o rb u la  o f  A glaophenia  p lu m a .

F l e m i n g , J .................................... A  H is to ry  o f  B r i t is h  A n im a ls . E d in b u rg h ,  1828.
C o n ta in s  d e s c r ip t io n s  o f  a  few  P lu m u la r id æ .

F o r b e s , E d w a r d ........................O n  th e  M o rp h o lo g y  o f  t h e  R e p ro d u c tiv e  S y stem  o f  t h e  S e r tu la r ia n  Z o o p h y te , e tc .
(A n n a ls  a n d  M a g a z in e  o f  N a tu r a l  H is to ry , D ece m b e r, 1844.)

A c la s s ic  p a p e r  t r e a t i n g  o f  t h e  a n a lo g y  b e tw e e n  H y d ro id s  a n d  p la n ts ,  e sp e c ia lly  
in  th e i r  r e p ro d u c tiv e  fe a tu re s .

G r a y , J .  E .......................................L is t  o f  t h e  S p ec im en s o f  B r i t i s h  A n im a ls  in  t h e  C o lle c tio n  o f  th e  B r i t is h  M useum ,
P a r t  1, R a d ia ta ,  L o n d o n , 1847.

C o n ta in s  a  sy s te m a tic  a r ra n g e m e n t  o f  t h e  H y d ro id s .
H a m a n n , O t t o .   .................... D e r O rgan ism us d e r  H y d ro id p o ly p e n . ( J e n a is c h e  Z e i ts c h r i f t  f ü r  N a tu rw iss e n sc h a f t,

X V , n e w  se r . V III ,  J e n a ,  1882.)
D e s c rib e s  th e  n e m a to c y s ts  a n d  th e  o r ig in  o f  t h e  se x  ce lls  in  P lum u la ria  

f r a g il is ,  a n d  th e  fo rm a tio n  o f  t h e  p la n u la .
H e l l e r , C a m i l ............................D ie  Z o o p h y te n  u n d  E c h in o d e rm e n  d es  A d r ia t is c h e n  M eeres. V ie n n a , 1868.

B re a k s  u p  th e  o ld  g e n u s  P lu m u la r ia  in to  th r e e  g e n e ra , A nisoca lyx , H eteropyxis, 
a n d  P lum u la ria .

H i n c k s ,  T h o m a s ......................... A H is to ry  o f  th e  B r i t is h  H y d ro id  Z o o p h y te s , 2 vola. L o n d o n , 1868.
A sp le n d id  c la s s ic  w o rk  c o n ta in in g  g e n e ra l  d isc u ss io n  o f  th e  H y d ro id s  a n d

d e s c r ip tio n s  o f  se v e ra l sp e c ie s  o f  P lu m u la r id æ  w h ic h  h a v e  s in c e  b e e n  fo u n d  in  
A m e ric a n  w a te r s .

H i n c k s ,  T h o m a s ..........................N o te  on  P ro fe s so r  H e lle r ’s  C a ta lo g u e  o f  th e  H y d ro id a  o f  th e  A d r ia t ic .  (A n n a ls  a n d
M a g a z in e  o f  N a tu r a l  H is to ry , F e b r u a ry ,  1872.)

C r it ic ise s  H e lle r  fo r  ig n o r in g  B r i t is h  w r i te r s  a n d  o b je c ts  to  h is  su b d iv is io n  
o f  t h e  g e n u s  P lu m u la r ia .

H i n c k s , T h o m a s   ................N o tes o n  N o rw e g ia n  H y d ro id a  fro m  D eep  W a te r .  (A n n a ls  a n d  M a g a z in e  o f  N a tu ra l
H is to ry ,  F e b ru a ry ,  1874.)

D isc u sses S a rs ’s p a p e r  a n d  e s ta b lis h e s  t h e  g e n u s  Ophionema  fo r  S a rs ’B 
Ophioides parasitica.

J i c k e l i , C a r l  F .......................... U e b e r d en  h is to lo g is c h e n  B a u  v o n  Tubularia , Cordylophora, Cladom ena, Coryne,
G em m aria, Perigonim us, e tc .  (M o rp h o lo g isch es  J a h rb u c h ,  V I I I .)

D e sc rib e s  t h e  sa rc o s ty le s  a n d  th e  h is to lo g y  o f  P lu m u la r ia  halecioides; a lso  
d isc u sse s  th e  r e la t io n s h ip  b e tw e e n  th e  P lu m u la r id æ  a n d  g ra p to l i te s .

J o h n s t o n ,  G e o r g e ................... A  H is to ry  o f  t h e  B r i t i s h  Z o o p h y te s , 2 d  ed ., 2  v o ls . L o n d o n , 1847.
A n o th e r  c la s s ic  w o rk  c o n ta in in g  g o o d  f ig u res  a u d  d e s c r ip t io n s  o f  som e o f  th e  

P lu m u la r id æ  com m on to  E u ro p e  a n d  A m erica .
K i r c h e n p a u e r , G. H ..................U eb er d ie  H y d ro id e n fa m ilie  P lu m u la r id ¡e , e in z e ln e  G ru p p e n  d e rse lb e n  u n d  ih re

F ru c h tb e h ä l te r ,  I . Aglaophenia. (A b h a n d lu n g  h e ra u sg e g e b e n  v o n  d e m  N a tu r ­
w is s e n s c h a f t l ic h e n  V e re in  zu  H a m b u rg , V , 1872.)

K i r c h e n p a u e r , G . I I ................U e b e n d ie  H y d ro id e n fa m ilie  P lu m u la r id æ , e tc . ,  P a r t  I I ,  P h im u la r ia  u n d  Nemei'tesia, 1876.
T h is  a n d  th e  p re c e d in g  c o n s t i tu te  a  v e ry  im p o r ta n t  w o rk  d e s c r ib in g  a ll 

k n o w n  p lu m u la r ia n s  a n d  g iv in g  a  sy s te m a tic  d isc u ss io n  o f  th e i r  g ro ss  a n a to m y , 
i l lu s t r a te d  b y  e x c e lle n t  p la te s .  P a r t  2 in c lu d e s  a l l  o f  t h e  E le u th e ro p le a  th e n  
k n o w n . P a r t  1 is  d e v o te d  to  t h e  S ta to p le a .

L a m a r c k , J .  B. P . A. d e  H is to ire  N a tu re l le  d es  A n im a u x  sa n s  V e rtè b re s , 2d  e d ., I I ,  H is to ire  d es  P o ly p e s .
P a r is ,  1836.

C o n ta in s  a  few  o r ig in a l  d e s c r ip tio n s  o f  P lu m u la r id æ  som e o f  w h ic h  h a v e  s in c e  
b e e n  fo u n d  in  A m e ric a n  w a te r s .

L a m o u r o u x , J .  V . F ................... H is to ire  d es  P o ly p ie rs  c o ra llig è n e s  f lex ib le s , v u lg a ire m e n t nom m és Z o o p h y te s .
C a en , 1816.

A w o rk  w h ic h  is  n e c e s sa ry  fo r  th e  u n d e r s ta n d in g  o f  th e  sy n o n y m y  o f  se v e ra l 
A m e ric a n  sp e c ie s  b u t  m o re  p a r t ic u la r ly  th e  g e n e ra  P lu m u la r ia  a n d  A n te n n u la r ia .

L a m o u r o u x , J .  V . F ....................E x p o s it io n  M é th o d iq u e  d es  g e n re s  de  l’o rd re  d es  P o ly p ie rs . P a r is , 1821.
C o n ta in s  m u c h  th e  sa m e  m a t te r  a s  th e  p re c e d in g  w i th  th e  a d d i t io n  o f  som e 

n e w  d e s c rip tio n s .
L a n d s b o r o u g i i , D ......................A p o p u la r  h is to ry  o f  B r i t is h  Z o o p h y te s , o r  C o ra llin e s . L o n d o n , 1852.

A w o rk  w r i t te n  in  a  p le a s in g  s ty le ,  w ith  good  c o lo re d  p la te s  o f  s e v e ra l  P lu m u la ­
r id æ  s in c e  fo u n d  in  A m erican  w a te r s .

L a n k e s t e r , E . R a y ......................H yd ro zo a . A r tic le  fro m  E n c y c lo p æ d ia  B r i ta n n ic a . R e p r in te d  in  Z o o lo g ica l A rtic le s .
1891.

A  g e n e ra l  d isc u ss io n  o f  t h e  m o rp h o lo g y  a n d  c la s s if ic a tio n  o f  t h e  H y d ro id s .
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L e n d e n f e l d , R. v o n .......................... U e b e r  C œ le n te ra te n  d e r  S iidsee, I I I .  U e b e r  W e h rp o ly p e n  u n d  N esse lze llen .
( Z e i ts c h r i f t  f ü r  w is s e n s c h a f t l ic h e  Z oo log ie , X X X V III, 1883.)

A u e x c e lle n t  s tu d y  o f  th e  n em a to p h o re s  a n d  th e i r  c o n te n ts .

L e n d e n f e l d , R . VON .......................... U e b e r  C œ le n te ra te n  d e r  S iid see , V . D ie  H y d ro m ed u sen  d es  a u s tra l is c h e n
G eb ie te s . (Z e i ts c h r if t  f ü r  w is se n sc h a ftlic h e  Z oo log ie , X L I, 1884.)

C o n ta in s  a  b ib l io g ra p h y  a n d  a  sc h em e  o f  c la s s if ic a tio n  fo r  t h e  H y d ro id a .

L k n d k n f e l d , R. v o n .......................... T h e  A u s tra l ia n  H y d ro m e d u sæ , P a r t s  1-5. (P ro c e e d in g s  o f  th e  L in n e a n  S o c ie ty ,
N ew  S o u th  W ales , IX , 1884.)

P a r t  4 c o n ta in s  a  d isc u ss io n  o f  t h e  P lu m u la r id æ  a n d  a  d e s c r ip tio n  o f  th e  
n ew  g e n u s  P entandra.

L i n n æ u s , C ..............................................S y s te m a  N a tu ræ ., V in d o b o n a , I , P a r t s  2, 12th  e d ., 1767.
A few  o r ig in a l  d e s c r ip t io n s  o f  P lu m u la r id æ  w h ic h  a re , h o w e v e r , v e ry  

in a d e q u a te , b u t  form  th e  b a s is  fo r  th e  n am es o f  se v e ra l species.
L o m a n , J .  C . C ........................................U e b e r H y d ro id p o ly p e n  m i t  z u s a m m e n g e se tz te n  C o e n o sa rc ro h r, e tc .  (T id s c h r i l 't

v a n  de  N e d e r la u d sc h e  D ie rk u n d ig e  V e re e n ig in g , 1889.)
D isc u sses  th e  p o ly s ip h o u ic  s te m  a n d  a lso  th e  c a u ic u la te d  cœ n o sa rc  

o f  A n te n n u la r ia , e tc .

M c C r a d y ,  J o h n ..................................... G y m n o p h th a lm a ta  o f  C h a r le s to n  H a rb o r . (P ro c e e d in g s  o f  th e  E l l io t t  S o c ie ty ,
I, 1858.)

V e ry  ra re , b u t  an  im p o r ta n t  w o rk  c o n ta in in g  th e  o r ig in a l  s e p a ra t io n  o f  
th e  g e n e ra  P lu m u la r ia  a n d  A glaophenia  a n d  th e  d e s c r ip tio n  o f  s e v e ra l  n ew  
species.

M a r k t a n n e r - T u r n e r k t s c i i k r , G .]  >ie H y d ro id e n  des k . k .  n a tu rh is to r is c h e n  H ofm useum s. (A n n a le n  des k .  k .  n a t u r ­
h is to r isc h e n  H ofm u seu m s, V , 1890.)

D e sc rip tio n  o f  th e  g e n e ra l  c o lle c tio n  w ith  a  few  A m erican  sp e c ie s , to g e th e r  
w i th  t h e  n e w  g e n u s  Aclad ia . T h e  w o rk  is  i l lu s t r a te d  b y  e x c e lle n t  o u t l in e  
d ra w in g s .

M e r e .t k o w s k y , C. d e .......................... S t ru c tu r e  e t  D é v e lo p p e m e n t d es  N é m a ta p h o re s  ch ez  les  H y d ro id e s . A rc h iv e s  d e
Z oo log ie  E x p é r im e n ta le  e t  G é n é ra le , 1882, X .

A n im p o r ta n t  c o n tr ib u tio n  to  o u r  k n o w le d g e  o f  t h e  sa rc o s ty le s . U lus 
t r a t e d  b y  v e ry  g o o d  p la te s .

M u r r a y , A ............................... .................D e sc rip tio n  o f  n e w  S e r tu la r ia d æ  fro m  th e  C a lifo rn ia n  co as t. (A n n a ls  a n d  M a g a­
z in e  o f  N a tu ra l  H is to ry , A p ril , 1860.)

C o n ta in s  o r ig in a l  d e s c r ip tio n  o f  P lu m u la r ia  struthionides.

N u t t in g , C. C ..........................................The, B a h a m a  E x p e d itio n . (N a tu ra l  H is to ry  B u lle t in  fro m  th e  S ta te  U n iv e r s i ty  o f
Io w a, I I I ,  N os. 1, 2, 1895.)

R e m a rk s  on th e  H y d ro id  fa u n a , e s p e c ia lly  th e  P lu m u la r id æ , o f  t h e  W esú 
In d ie s .

N u t t i n g , C. C ......................................... N o tes  on  th e  r e p ro d u c tio n  o f  P lu m u la r ia n  H y d ro id s . (A m erica n  N a tu r a l i s t ,
N o v em b er, 1895.) •

C o n ta in s  th e  a n n o u n c e m e n t o f  th e  d isc o v e ry  o f  a s e x u a l s to lo n ife ro u s  
m u lt ip lic a t io n , a n d  th e  p o s s ib il i ty  o f  c o n ju g a tio n  a m o n g  th e  H y d ro id s .

N u t t i n g ,  C. C ......................................... N o tes  on  P ly m o u th  H y d ro id s . ( J o u r n a l  o f  th e  M a rin e  B io lo g ic a l A sso c ia tio n
o f  t h e  U n ite d  K in g d o m , n e w  se r ., IV , 1896, p .  2 .)

C o n ta in s  d isc u ss io n  o f  th e  s a rc o s ty le s  a n d  th e  o r ig in  o f  th e  se x -ce lls  in  
P lu m u la ria  p in n a ta .

P a l l a s , P . S   .............................E le n c h u s  Z o o p h y to ru m . H ag a ; C o m itu m  a p u d  P e tru m  v a n  C leef, 1766.
N o t n e c e s sa ry  fo r  t h e  s tu d y  o f  P ln m u la rid ¡e , b u t  o f  in te r e s t  on a c c o u n t 

o f  th e  q u a in t  v ie w s  ex p re sse d .

P e n n i n g t o n , A r t h u r  S ....................B r i t ish  Z o o p h y te s . L o n d o n , 1885.
A m a n u a l  o r  h a n d b o o k , w ith  a  g e n e ra l  d isc u ss io n  o f  th e  H y d ro id a . 

P la c e s  A glaophenia  m yrio p h y llu m  in  t h e  g e n u s  Lytocarpus.
P iE l ’KR, F . W ............................................Z w e i n eu e  A r te n  z u m  G en u s P lu m u la r id æ  g e h ö re n d e  H y d ro id p o ly p e n . (S ie b e n te r

J a h re s b e r ic h te  d e s  W e s tfä l is c h e r  P ro v iu z ia lv e re in e s . M u n s te r , 1878.)
I  h a v e  n o t  seen  th is  w o rk , a u d  i t  m a y  b e  o u t  o f  p la c e  in  th i s  l is t .

P o u r t a l è s ,  L . F . d e ........................... C o n tr ib u t io n s  to  th e  f a u n a  o f  th e  G u lf  S tre a m  a t  g r e a t  d e p th s . (B u lle t in  o f  th e
M usuem  C o m p a ra tiv e  Z o o lo g y , I, 1867-68, N os. 6, 7.)

A d e s c r ip t io n  o f  A n ten n u la ria  triseriata, w h ic h  is n o t ,  h o w e v e r , su ff ic ien t 
to  d ia g n o se  t h e  species.

Q u e l c h  J o h n  J  ................................... O n  som e D eep -sea  a n d  S h a llo w -w a te r  H y d ro z o a . (A n n a ls  a n d  M a g a z in e  o f  N a tu ra l
H is to ry , J u ly ,  1895.)

D e s c r ip t io n s  o f  gon o so m e o f  Streptocaulus, a n d  d isc u ss io n  o f  t h e  p h y la c to ­
c a rp  o f  t h e  P lu m u la r id æ .
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S a r s , G. O ......................................B id ra g  t i l  K undB kaben  om  N o rg es H y d ro id e r . (V id e n sk a b e rn e s  S e lsk a b s  F o rh a n d -

lin g e r , 1873.)
D esc rib e s  P lu m u la ria  g rac illim a= Sch izo tr icha  g rac illim a  a n d  th e  n ew  g e u u s  

P olyp lum ularia . T h e  a u th o r ’s in v e s tig a t io n s  a lso  in c re a se  th e  k n o w n  d i s t r ib u ­
t io n  o f  s e v e ra l  P lu m u la r id æ .

S p e n c e r , W . B a l d w i n .............A n e w  fa m ily  o f  H y d ro id e a , to g e th e r  w ith  a  d e sc rip tio n  o f  th e  s t r u c tu r e  o f  a  new
sp e c ie s  o f  P lu m u la ria . (T ra n s a c t io n s  o f  th e  R o y a l S o c ie ty , V ic to r ia , 1890.)

Im p o r ta n t ,  a s  sh o w in g  th e  in te r g ra d a t io u  b e tw e e n  th e  P lu m u la r id æ  a n d  
H y d ro c o ra llin æ .

T r a s k , J o h n  B .............................O n som e N ew  M icroscop ic  O rg an ism s . (P ro c e e d in g s  o f  th e  C a lifo rn ia  A cad em y  o f
S cien ce , M arch , 1857.)

C o n ta in s  o r ig in a l  d e s c r ip t io n  o f  P lu m u la r ia  fra n c isca n a .
V a r e n n e , A. d e ...........................R é ch e rc h es  s u r  l a  r e p ro d u c tio n  d es  P o ly p e s  H y d ra ire s . (A rc h iv e s  d e  Z oo log ie , P a r is ,

1882.)
D iscu sses th e  o r ig in  o f  se x -ce lls  in  P lu m u la ria  echinulata. T h e  w o rk  is b e a u ­

t i f u l ly  i l lu s t r a te d .
V e r r i l l , A . E . a n d  S m i t h , S . I . R e p o r t  u p o n  t h e  i n v e r t e b r a t e  a n im a ls  o f  V in e y a r d  S o u n d  a n d  a d j a c e n t  w a te r s ,  e tc .

(R e p o r t  o f  th e  U. S. C o m m issio n er o f  F ish  a n d  F ish e r ie s , 1871-72.)
D e sc rib e s  se v e ra l A m erican  P lu m u la r id æ , P lu m u la ria  tenella  b e in g  n e w . A lso 

d isc u sse s  P lum ularia  arborea  D eso r u n d e r  th e  n a m e  A glaophenia  arborea  V e rrill.
V e r r i l l , A. E .............................. N o tice  o f  r e c e n t  A d d itio n s  to  th e  M a rin e  F a u n a  o f  th e  e a s te rn  c o a s t o f  N o r th  A m erica ,

N o. 4. B r ie f  C o n tr ib u t io n s  to  Z o o logy  fro m  th e  M useum  o f  Y ale C o llege , No. X L I.
(A m erica n  J o u r n a l  o f  S cience , A p ril, 1879.)

C o n ta in s  o r ig in a l  d e s c r ip tio n s  o f  Cladocarpus p o urta lesii, Cladocarpus cornutus, 
a n d  C ladocarpus speciosus.

V e r r i l l , A. E .............................. P re lim in a ry  c h eck  l i s t  o f  th e  M a rin e  I n v e r te b r a ta  o f  th e  A tla n t ic  C o a s t, e tc . (R e p o r t
o f  th e  U . S. C o m m issio n er o f  F ish  a n d  F ish e r ie s , 1879.)

In c lu d e s  a l l  P lu m u la r id æ  o f  o u r  e a s te rn  c o a s t so f a r  a s  th e n  k n o w n .
V e r r i l l , A. E ...............................N o tice  o f  r e c e n t  A d d itio n s  to  th e  M a rin e  I n v e r te b r a ta  o f  th e  N o r th e a s te rn  C o a s t o f

A m erica , e tc . ,  P a r t  5. (P ro c e e d in g s  o f  th e  U. S. N a tio n a l M u seu m , V I I I ,  1885.)
C o n ta in s  th e  o r ig in a l  d e s c r ip t io n  o f  C ladocarpus flex ilis .

W e is m a n n , A u o u s t ..................D ie  E n ts te h u n g  d e r S e x u a lz e lle u  b e i d e n  H y d r o m e d u s e n .  J e n a ,  1883.
A m a g n if ic e n t m o n o g ra p h ; i l lu s t r a te d  b y  co lo re d  p la te s  a n d  g iv in g  a  com ­

p le te  a c c o u n t o f  th e  o r ig in  o f  th e  se x -ce lls  in  se v e ra l o f  th e  P lu m u la rid æ '.



EX PLA N A TIO N  OF PLATES.
A ll o f  t h e  f ig u re s  in  t h e  p la te s  w e re  d ra w n  b y  M iss L il ia n  H u lse b u s . W h e re  f ig u res  h a v e  b e e n  c o p ie d  fro m  th e  

w o rk s  o f  o th e r  a u th o rs ,  th e  so u rc e  is  in d ic a te d . N e a r ly  a l l  o f  th e  f ig u res  c o p ie d  f ro m  A llm an , C la rk e , a n d  F e w k e s  
a re  from  p u b l ic a t io n s  o f  t h e  M useum  o f  C o m p a ra tiv e  Z oo logy , C a m b r id g e , M a ss a c h u se tts , b y  p e rm iss io n  o f  D o c to r 
A le x a n d e r  A gassiz .

I n  a l l  ca ses  w h e re  n o  o th e r  so u rce  is  in d ic a te d , t h e  f ig u res  w e re  d ra w n  b y  M iss H u lse b u s  from  c a m e ra  lu c id a  
sk e tc h e s  fro m  n a tu r e  b y  P ro fe s so r  C . C . N u tt in g .

A ll o f  th e  f ig u res  in  th e  t e x t  w e re  d r a w n  b y  M iss M a ry  M a c b rid e . U n less o th e rw is e  in d ic a te d , t h e y  a r e  a f te r  
cam era  lu c id a  s k e tc h e s  b y  P ro fe s so r  C . C . N u t t in g .

P l a t e  I .

F ig .  1. P lu m u la r ia  setacea E ll is .  P o r t io n  o f  c o lo n y  w i th  g o n a n g ia  ( e n la rg e d ) , 
l a .  P lu m u la r ia  setacea. Y o u n g  g o n a n g iu m  ( e n la rg e d ) .
2 . P lu m u la r ia  setacea. H y d ro th e c a  a n d  h y d r a n th  ( g re a tly  e n la rg e d ) .
3. P lu m u la r ia  setacea. P a r t  o f  a  h y d ro c la d iu m  ( e n la rg e d ) .
4. P lu m u la ria  setacea. P o r t io n  o f  sa m e  (g re a tly  e n la rg e d ) .
5.. P lu m u la r ia  megalocephala  A llm a n  ( e n la rg e d ) . (A fte r  A llm a n .)
6. P lu m u la r ia  o ligopyxis  K irc h e u p a u e r  ( e n la rg e d ) . (A fte r  K irc h e n p a u e r .)
7. P lu m u la ria  o ligopyxis. H y d ro th e c a  ( g re a tly  e n la rg e d ) . (A f te r  K irc h e n p a u e r .)

P l a t e  I I .
F ig .  1. P lu m u la r ia  altitheca  N u t t in g  (e n la rg e d ) .

2. P lu m u la r ia  f i l ic u la  A llm a n  ( e n la rg e d ) . (A fte r  A llm a n .)
3. P lu m u la r ia  helleri H in c k s  ( e n la rg e d ) .  (A fte r  M a rk ta n n e r -T u rn e re ts c h e r .)
4. P lu m u la r ia  flo rid a n a  N u t t in g  ( e n la rg e d ) .
5. P lu m u la r ia  flo rid a n a . P o r t io n  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
6. P lu m u la ria  fi lic a u lis  K irc h e n p a u e r . P o r t io n  o f  h y d ro c la d iu m  ( e n la rg e d ) . (A fte r  B a le .)

P l a t e  I I I .

F ig . 1. P lu m u la r ia  ca tharina  H in c k s . P o r t io n  o f  a  h y d ro c la d iu m  ( e n la rg e d ) . (A fte r  H in c k s .)
2. P lu m u la r ia  ca tharina . G o n a n g iu m  ( e n la rg e d ) . (A fte r  H in c k s .)
3. P lu m u la ria  gem ina ta  A llm a n  ( e n la rg e d ) . (A fte r  A llm a n .)
4. P lu m u la ria  gem inata. P o r t io n  o f  a  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) . (A fte r  A llm a n .)
5. P lu m u la r ia  clarkei N u t t in g  (e n la rg e d ) .

P l a t e  I V .
F ig .  1. P lu m u la r ia  a lterna ta  N u t t in g  ( e n la rg e d ) .

2. P lu m u la ria  a lterna ta . P o r t io n  o f  h y d ro c la d iu m  ( g re a t ly  e n la rg e d ) .
3. P lu m u la r ia p lu m u la ro id es  (C la rk )  ( g re a tly  e n la rg e d ) . (A fte r  C la rk .)
4. Schizotricha tenella  (V e rr i l l )  ( g r e a t ly  e n la rg e d ) .
5. Schizo tricha  tenella . P o r t io n  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .'

P l a t e  V .
F ig . 1. P lu m u la r ia  inerm is  N u t t in g  (e n la rg e d ) .

2. P lu m u la ria  inerm is. H y d ro th e c a  a n d  h y d r a n th  ( g re a tly  e n la rg e d ) .
2a. P lu m u la r ia  inerm is. H y d ro th e c a  ( g r e a t ly  e n la rg e d .
3. P lu m u la r ia  caulitheca  F e w k e s . P o r t io n  o f  s te m  ( e n la rg e d ) .
4. P lu m u la r ia  caulitheca. P o r t io n  o f  h y d ro c la d iu m  ( e n la rg e d ) .
5. P lu m u la r ia  caulitheca. H y d ro th e c a l  in te rn o d e  (g re a tly  e n la rg e d ) .
6. P lu m u la ria  a tten u a ta  A llm a n  ( e n la rg e d ) . (A fte r  A llm an .)

P l a t e  V I .
F ig .  1. P lu m u la r ia  corrugata  N u t t in g  ( e n la rg e d ) .

2. P lu m u la ria  corrugata. P o r t io n  o f  h y d ro c la d iu m  (g re a tly  e n la rg e d ) .
3. P lu m u la r ia  corrugata. P a r t  o f  co lo n y , sh o w in g  g o n a n g ia  ( e n la rg e d ) .
4. P lu m u la ria  p a lm er i  N u t t in g .  P o r t io n  o f  h y d ro c la d iu m  ( e n la rg e d ) .
5. P lum u la ria  p a lm er i. H y d ro c la d ia l  in te rn o d e  ( g re a tly  e n la rg e d ) .
6. P lu m u la r ia  lagenifera  A llm a n . H y d ro c la d ia l  in te rn o d e  (e n la rg e d ) .

. P lu m u la r ia  lagen ifera . P o r t io n  o f  s te m  a u d  a  h y d ro c la d iu m .
8. P lu m u la r ia  lagen ifera . G o n an g ia .
9. P lu m u la r ia  lagenifera  A llm a n . P a r t  o f  co lo n y  w i th  g o n a n g iu m . (A fte r  A llm an .)

10. P lu m u la r ia  lagenifera . P a r t  o f  a  h y d ro c la d iu m . (A fte r  A llm a n .)



1 3 8 THE PLUMULARIDÆ.

P l a t e  V I I .

F i g . 1. P lu m u la ria  goodei N u t t in g .  P a r t  o f  s te m , s h o w in g  n o d es  a n d  o r ig in  o f  h y d ro c la d ia  ( e n la rg e d ) .
2. P lum xdaria  goodei. A s in g le  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
3. P lu m u la ria  goodei. A h y d ro c la d ia l  in te rn o d e  ( s t i l l  m o re  e n la rg e d ) .
4. P lu m u la r ia  goodei. M esia l n e m a to p h o re  (g re a tly  m ag n if ie d ).
5. P lu m u la r ia  virginia; N u tt in g . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
6. P lu m u la r ia  v i r g i n i a S in g le  in te rn o d e  ( g re a tly  e n la rg e d ) .
7. P lu m u la r ia  virginia;. H y d r a n th  ( g re a tly  e n la rg e d ) .
8. P lu m u la r ia  v irg in ia \ F r o n t  o f  s te m , sh o w in g  in te rn o d e s  a n d  o r ig in  o f  h y d ro c la d ia  (e n la rg e d ).
9. P lu m u la ria  virginia'. N e m a to p h o re , sh o w in g  sa rc o s ty le  (h ig h ly  m ag n if ie d ).

10. P lu m u la r ia  virginia;. G o n a n g ia  (e n la rg e d ) .

P l a t e  V I I I .

F ig .  1. P lu m u la r ia  m acrotheca  A llm an . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) . (A fte r  A llm an .)
2. P lu m u la ria  p r o f  unda  N u t t in g .  P a r t  o f  h y d ro c la d iu m  ( g r e a t ly  e n la rg e d ) .
3. P lu m u la r ia  p ro fu n d a . P a r t  o f  h y d ro c la d iu m , h e a r in g  g o n a n g ia  ( g re a tly  e n la rg e d ) .
4. P lu m u la r ia  dendritica  N u t t in g .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
5. P lu m u la r ia  dendritica. S id e  v iew  o f  h y d ro th e c a  ( g r e a t ly  e n la rg e d ) .
6. P lu m u la r ia  dendritica. F r o n t  v ie w  o f  h y d ro th e c a  ( g re a tly  e n la rg e d ) .
7. P lu m u la r ia  paucinoda  N u t t in g .  P a r t  o f  s te m  (e n la rg e d ) .
8. P lu m u la r ia  paucinoda. P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
9. P lu m u la r ia  paucinoda . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .

P l a t e  IX .

F ig .  1. A n te n n u la r ia  a n tenn ina  L in n aeu s. P a r t  o f  s te m  a n d  b ases  o f  h y d ro c la d ia  ( e n la rg e d ) .
2. A n te n n u la r ia  an tenn ina . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
3. A n te n n u la r ia  am ericana  N u t t in g .  P a r t  o f  s te m  a n d  h y d ro c la d ia  (e n la rg e d ).
4. A n te n n u la r ia  am ericana. P a r t  o f  h y d ro c la d iu m  (g re a tly  e n la rg e d ) .
5. A n te n n u la r ia  sim plex  A llm an  ( e n la rg e d ) . (A fte r  A llm a n .)

P l a t e  X .

F i g . 1. A n te n n u la r ia  rugosa  N u t t in g .  P a r t  o f  s te m  w ith  h y d ro c la d ia  ( e n la rg e d ) .
2. A n te n n u la r ia  rugosa. H y d ro c la d iu m , s h o w in g  th ic k e n in g  o f  p e r is a rc  a t  b ase  ( g re a tly  e n la rg e d )
3. A n te n n u la r ia  genicula ta  N u t t in g .  P o r t io n  o f  s te m  w ith  b a s e s  o f  h y d ro c la d ia  (e n la rg e d ) . *
4. A n te n n u la r ia  genicula ta . P a r t  o f  h y d ro c la d iu m  (g re a tly  e n la rg e d ) .
5. A n te n n u la r ia  p in n a ta  N u t t in g .  P a r t  o f  s te m  w i th  h y d ro c la d ia  (e n la rg e d ).
6. A n te n n u la r ia  p in n a ta .  P a r t  o f  h y d ro c la d iu m  (g re a tly  e n la rg e d ) .

P l a t e  X I .

F ig .  1. M onotheca m argaretta  N u t t in g .  E n t i r e  co lo n y , e x c e p t  th e  h y d ro c a u lu s  ( e n la rg e d ) .
2. M onotheca m argaretta . S id e  v iç w  o f  h y d ro th e c a  ( g r e a t ly  e n la rg e d ) .
3. M onotheca m argaretta . B ack  v ie w  o f  h y d ro th e c a  ( g re a tly  e n la rg e d ) .
4. Antennop8Í8 h ippuris  A llm a n . P a rt, o f  s te m  w ith  h y d ro c la d ia  ( e n la rg e d ) . (A fte r  A llm a n .)
5. Antennopsi8 h ippuris . P a r t  o f  h y d ro c la d iu m  ( g re a t ly  e n la rg e d ) . (A fte r  A llm an .)
6. A ntennop8is h ippuris. G o n a n g ia  ( e n la rg e d ) . (A fte r  A llm a n .)

P l a t e  X I I .

F ig .  1. A ntennop8is d is ta n s  N u t t in g . P ä r t  o f  s te m  w i th  h y d ro c la d ia  (e n la rg e d ).
2. A ntennop8is d istans. P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
3. Antennop8Í8 longicorna  N u t t in g .  P a r t  o f  s te m  w ith  h y d ro c la d ia  (e n la rg e d ).
4. A ntennopsi8  longicorna. P a r t  o f  h y d ro c la d iu m  ( g re a t ly  e n la rg e d ) .
5. Antennop8Í8 n ig ra  N u t t in g .  P a r t  o f  s te m  w ith  h y d ro c la d ia  (e n la rg e d ) .
6. A nlennop8is n igra . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
7. A ntennopsis a n n u la ta  (A llm a n ). P a r t  o f  s te m  w ith  h jd r o c la d ia  a n d  g o n a n g ia  ( e n la rg e d ) .
8. A ntennopsis an n u la ta . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
9. A ntennopsis an n u la ta . P a r t  o f  h y d ro c la d iu m  ( s t i l l  m o re  e n la rg e d ) .

P l a t e  X I I I .

F ig .  1. Mono8tœcha8 quadridens (M cC rad y ). P a r t  o f  co lo n y  d ic h o to m o u s ly  b r a n c h in g  ( e n la rg e d ) .  (A f te r  A llm an .)
2. Monostaechas quadridens. P a r t  o f  h y d ro c la d iu m , sh o w in g  h y d ro th e c æ  a n d  g o n a n g ia  ( g re a tly  e n la rg e d ) .

(A fte r  A llm a n .)
3. M ono8tœchas quadridens. H y d ro c la d iu m  o f  fo rm  h a v in g  c lo se ly  a p p ro x im a te d  h y d ro th e c æ  ( g re a tly  e n la rg e d ) .
4. Mono8tœcha8 quadridens. S in g le  h y d ro th e c a  o f  t h e  sam e ( g re a tly  e n la rg e d ) .
5 . A n te n n e lla  g rac ilis  A llm an . P o r t io n  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) . (A fte r  A llm a n .)



AMERICAN HYDROIDS.

P l a t e  X I V .

F ig . 1. C alvin ia  m ira b ilis  N u t t in g . P o r t io n  o f  s te m  s h o w in g  h y d ro tlie c æ  a n d  g o n a n g ia  (e n la rg e d ).
2. C alvin ia  m irab ilis . P a r t  o f  h y d ro c la d iu m , s id e  v iew  (g re a tly  e n la rg e d ) .
3. C alvin ia  m irabilis. P a r t  o f  h y d ro c la d iu m , f ro n t  v iew  (g re a tly  e n la rg e d ) .
4. Schizotricha gracillim a  (S a rs ) . S h o w in g  b ra n c h e d  h y d ro c la d iu m  (e n la rg e d ) .
5. Schizo tricha  gracillim a . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
6. Schizotricha gracillim a . G o n a n g iu m  (e n la rg e d ).

P l a t e  X V .

I' lG .  1 . Schizotricha dichotoma  N u t t in g .  F o rk e d  h y d ro c la d iu m  (e n la rg e d ) .
2. Schizotricha dichotom a. P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
3. Schizotricha dichotoma. N e m a to p h o ro u s  b r a n c l i le t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
4. Schizotricha dichotoma. G o n a n g iu m  ( g re a t ly  e n la rg e d ) .
5. Schizotricha p a rv u la  N u t t in g .  P o r t io n  o f  s te m  a n d  h y d ro c la d ia  (e n la rg e d ) .
6. D iplopteron quadricorne  N u t t in g .  S id e  v iew  o f  h y d ro c la d iu m  (g re a tly  e n la rg e d ) .
7. D iplopteron quadricorne. F r o n t  v ie w  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .

P l a t e  X V I .

F ig . 1. D iplopteron grande  N u t t in g .  S id e  v iew  o f  p o r t io n  o f  a  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
2. D iplopteron grande. H y d ro c la d iu m , p h y la c to c a rp , a n d  g o n a n g ia  ( e n la rg e d ) .
3. D iplopteron longipinna  N u t t in g .  S id e  v iew  o f  p a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
4. D iplopteron longipinna. F r o n t  v iew  o f  p a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
5. P o ly p lu m u la r ia  arm ata  N u t t in g .  P a r t  o f  s te m  a n d  h y d ro c la d ia  ( e n la rg e d ) .
6. P o ly p lu m u la r ia  arm ata . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .

P l a t e  X V I I .

F ig . 1. H ip p u re lla  longicarpa  N u t t in g .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ).
2. H ip p u re lla  longicarpa. H y d ro c la d ia l  iu te rn o d e  (g re a tly  e n la rg e d )
3. H ip p u re lla  longicarpa. P h y la c to c a rp  a u d  g o n a n g ia  ( e n la rg e d ) .
•!. C allicarpa gracilis  F e w k e s . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
5. C allicarpa gracilis . H y d ro c la d ia l  in te rn o d e  ( g r e a t ly  e n la rg e d ) .
<i. C allicarpa grac ilis . P h y la c to c a rp  ( e n la rg e d ) .
7. H alopteris carina ta  A llm an . P a r t  o f  co lo n y  ( e n la rg e d ) . (A fte r  A llm a n .)
8. H alop teris carinata . P a r t  o f  h y d ro c la d iu m , s id e  v iew  ( g re a tly  e n la rg e d ) . (A fte r  A llm an .)
9. H alopteris carina ta . F r o n t  v iew  of h y d ro tlie c æ  (g re a tly  e n la rg e d ) . (A fte r  A llm an .)

10. G a ttya  h um ilis  A llm a n  ( e n la rg e d ) .  (A f te r  A llm a n .)
11. G attya  h u m ilis. F r o n t  v ie w  o f  h y d r o th e c a  ( g r e a t ly  e n la rg e d ) .

P l a t e  X V I I I .

F ig . 1. A glaophenia  rhynchocarpa  A llm a n . P a r t  o f  h y d ro c la d iu m  (g re a tly  e n la rg e d ) . (A fte r  A llm a n .)
2. Aglaophenia  rhynchocarpa. C o rb u la  ( e n la rg e d ) . (A fte r  A llm an .)
3. A glaophenia  rig ida  A llm a n . P a r t  o f  h y d ro c la d iu m  (g re a tly  e n la rg e d ) . (A fte r  A llm an .)
4. A glaophen ia  rigida. C o rb u la  ( e n la rg e d ) . (A fte r  A llm an .)
5. A glaophenia  dubia  (N u t t in g ) .  T a r t  o f  h y d ro c la d iu m  (g re a tly  e n la rg e d ) . (A fte r  A llm an .)
6. A glaophenia  lophocarpa  A llm an . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) . (A fte r  A llm a n .)
7. Aglaophenia lophocarpa. F ro n t  v ie w  o f  s te m  ( g re a tly  e n la rg e d ) . (A fte r  A llm a n .)
8. A glaophenia  lophocarpa. C o rb u la  (e n la rg e d ) . (A fte r  A llm an .)
9. A glaophenia  apocarpa  A llm an . P a r t  o f  h y d ro c la d iu m  (g re a tly  e n la rg e d ) . (A fte r  A llm an .)

10. A glaophenia  apocarpa. F r o n t  v ie w  o f  s te m  (g re a tly  e n la rg e d ) . (A fte r  A llm a n .)
11. A glaophen ia  apocarpa. C o rb u la  ( e n la rg e d ) . (A fte r  A llm an .)

P l a t e  X I X .

F ig . 1. A glaophenia  flow ersi N u t t in g . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) ,
2. A glaophenia  flow ersi. C o rb u la  (e n la rg e d ) .
3 . A glaophenia  elegans N u t t in g .  P a r t  o f  h y d ro c la d iu m  ( g re a t ly  e n la rg e d ) .
4. A glaophenia  elegans. C o rb u la  (e n la rg e d ).
5. A glaophenia  in sign is  F e w k e s . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
6 . Aglaophenia insign is. H y d r o th e c a  ( g r e a t l y  e n la r g e d ) .
7. A glaophenia  in sign is . C o rb u la  ( e n la rg e d ) .



140 THE PLUMULARIDÆ.

P l a t e  XX.

F ig .  1. A glaophenia  aperta  N u t t in g . P a r t  o f  h y d ro c la d iu m  (g re a tly  e n la rg e d ) .
2. A glaophen ia  aperta. C o rb u la  ( e n la rg e d ) .
3. A glaophen ia  cris tifro n s  N u t t in g .  P a r t  o f  h y d ro c la d iu m  ( g re a t ly  e n la rg e d ) .
4. A glaophenia  cristifrons. C o rb u la  (e n la rg e d ) .
5. A glaophen ia  contorta  N u t t in g .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
6. A glaophenia  contorta. H y d ro th e c æ  ( g re a tly  e n la rg e d ) .
7. A glaophenia  contorta. C o rb u la  ( e n la rg e d ) .

P l a t e  X X I .

F i g . 1. A glaophen ia  m in u ta  F e w k e s . H y d ro th e c a  ( g re a tly  e n la rg e d ) .
2. A glaophen ia  m in u ta . B a se  o f  h y d ro c la d iu m , sh o w in g  th e  p ro cesses (e n la rg e d ).
3. A glaophenia  m in u ta . C o rb u la  (e n la rg e d ) .
4. A glaophenia  p e ip n s illa  A llm an . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) . (A f te r  A llm a n .)
5. Aglaophenia  perp u silla . S ide  v ie w  o f  s te m , sh o w in g  p ro cesses  a t  b ases  o f  h y d ro c la d ia  ( e n la rg e d ) . (A fte r

A llm an .)
6. A glaophenia  m am m illa ta  N u t t in g . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ).
7. A glaophenia  m am m illa ta . H y d ro th e c a  ( g re a tly  e n la rg e d ) .
8. A glaophenia  m a m m illa ta . F r o n t  v ie w  o f  h y d ro th e c a )  (e n la rg e d ).
9. A glaophenia  m am m illa ta . F r o n t  v iew  o f  s te m  ( e n la rg e d ) .

10. A glaophenia  m am m illa ta . S id e  v ie w  o f  s te m , sh o w in g  p ro cesses  (e n la rg e d ).
11. A glaophenia  m in im a  N u t t in g .  H y d ro th e c a  (g re a tly  e n la rg e d ) .
12. A glaophenia  m inim a. C o rb u la  ( e n la rg e d ) .
13. A glaophenia  m inim a. S id e  v ie w  o f  s te m , sh o w in g  p ro c e sse s  ( e n la rg e d ) .
14. A glaophenia  p er fo ra ta  A llm an . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) . (A fte r  A llm an .)
15. A glaophenia  p e r fo r  a la . C o rb u la  ( e n la rg e d ) . (A fte r  A llm an .)

P l a t e  X X II.
F ig .  1. A glaophenia  sim plex  K irc h e n p a u e r . H y d ro th e c a  ( g r e a t ly  e n la rg e d ) . (A fte r  K irc h e n p a u e r .)

2. A glaophenia  a llm a n i N u t t in g .  S id e  v iew  o f  h y d ro th e c æ  ( g re a t ly  e n la rg e d ) . (A fte r  A llm an . )
3. A glaophen ia  a llm a n i. F r o n t  v ie w  o f  h y d ro th e c a  ( g re a tly  e n la rg e d ) . (A fte r  A llm an .)
4. Aglaophenia ra th b u n i  N u t t in g .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
5. A glaophenia  ra thbun i. H y d ro th e c a  ( g re a tly  e n la rg e d ) .
6. A glaophenia  ra thbuni. C o rb u la  (e n la rg e d ) .
7. A glaophenia  la tiro s tr is  N u t t in g . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
8. A glaophenia  la tirostris. F r o n t  v ie w  o f  h y d ro th eca*  ( g r e a t ly  e n la rg e d ) .
9. A glaophenia  la tirostris. C o rb u la  ( g r e a t ly  e n la rg e d ) .

10. A glaophen ia  stru th ion ides  (M u rra y ) . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
11. A glaophenia  stru th ionides. H y d ro th e c a  ( g re a tly  e n la rg e d ) .
12. A glaophenia  stru th ionides. C o rb u la  ( e n la rg e d ) .

-  P l a t e  X X I I I .

F i g . 1. A glaophenia  ram ulosa  K irc h e n p a u e r  ( g r e a t ly  e n la rg e d ) . (A fte r  K irc h e n p a u e r .)
2. A glaophenia  octocarpa  N u t t in g .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
3. A glaophenia  octocarpa. H y d ro th e c a  ( g re a tly  e n la rg e d ) .
4. A glaophenia  octocarpa. F r o n t  v ie w  o f  s te m  (e n la rg e d ) .
5. A glaophenia  octocarpa. C o rb u la  ( e n la rg e d ) .
6. A glaophenia  grac illim a  F e w k e s . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ).
7. A glaophenia  grac illim a . H y d ro th e c a  ( g re a tly  e n la rg e d ) .
8. A glaophenia  grac illim a . C o rb u la  (e n la rg e d ).
9. A glaophenia  crenata  F e w k e s . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ).

10. A glaophenia  crenata. H y d ro th e c a  ( g re a tly  e n la rg e d ) .

P l a t e  XXIV.
F i g . 1. A glaophen ia  constricta  A llm an . S id e  v ie w  o f  h y d ro th eca*  ( g re a tly  e n la rg e d ) . (A fte r  A llm an .)

2. A glaophen ia  constricta. F r o n t  v ie w  o f  h y d ro th e c a  ( g re a tly  e n la rg e d ) . (A fte r  A llm a n .)
3. A glaophen ia  constricta. F r o n t  o f  s te m  (e n la rg e d ) . (A fte r  A llm an .)
4. A glaophen ia  sav ignyana  M a rk ta n n e r -T u rn e re ts c h e r  ( e n la rg e d ) . (A fte r  M a rk ta n n e r -T u rn e re ts c h e r .)
5. Aglaophenia  b icornuta  N u t t in g .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ).
6. A glaophenia  bicornuta . Q u a r te r in g  v ie w  o f  h y d ro th e c æ  (e n la rg e d ) .
7. A g laop lim ia  bicornuta. F r o n t  v ie w  o f  h y d ro th e c æ  (e n la rg e d ) .
8. A glaophenia  bicornuta. H y d ro th e c a  ( g re a tly  e n la rg e d ) .
9. A glaophenia  calam us  A llm an . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) . (A fte r  A llm an .)

10. A glaophen ia  calam us. F r o n t  v ie w  o f  h y d ro th e c æ  (e n la rg e d ) . (A fte r  A llm an .)
11. A glaophenia  calam us C o rb u la  ( e n la rg e d ) . (A fte r  A llm an .)
12. Thecocarpus m yriophyllum  (L in n a e u s ) . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
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F ig .  13. Thecocarpus m yriophyllum . H y d ro th e c a  ( g re a tly  e n la rg e d ) .
14. Thecocarpus d istans  (A llm a n ). P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) . (A fte r  A llm an .)
15. Thecocarpus d istans. C o rb u la  ( e n la rg e d ) . (A fte r  A llm an .)
16. Thecocarpus d istans. C o rb u la  l e a f  ( e n la rg e d ) . (A f te r  A llm a n .)

P l a t e  X X V .

F ig .  1. Thecocarpus norm ani N u t t in g .  P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
2. Thecocarpus norm ani. B a sa l p a r t  o f  c o rb u la , a n d  c o rb u la  s te m  (e n la rg e d ) .
3. Thecocarpus benedicti N u t t in g .  P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
4. Thecocarpus benedicti. F r o n t  v ie w  o f  h y d ro th e c æ  ( g re a t ly  e n la rg e d ) .
5. Thecocarpus benedicti. P a r t  o f  c o rb u la  (e n la rg e d ) .
6. Thecocarpus bispinosus  (A llm a n ). P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) . (A fte r  A llm a n .)
7. Thecocarpus bispinosus. C o rb u la  ( e n la rg e d ) . (A fte r  A llm a n .)
8. Thecocarpus bispinosus. B ase  o f  c o rb u la  l e a f  ( e n la rg e d ) . (A fte r  A llm a n .)

P l a t e  X X V I.

F ig .  1. Cladocarpus sigm a  (A llm a n ). H y d ro c la d iu m  b e a r in g  p h y la c to c a rp  a n d  g o n a n g ia  ( e n la rg e d ) .
2. Cladocarpus, sigm a. P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
3. Cladocarpus compressus N u t t in g .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ).
4. Cladocarpus compressus. H y d ro th e c a  ( g r e a t ly  e n la rg e d ) .
5. Cladocarpus compressus. P h y la c to g o n iu m  (e n la rg e d ) .
6. C ladocarpus ventricosus  A llm an . P a r t  o f  h y d ro c la d iu m  ( a f t e r  A llm an ).
7. Cladocarpus ventricosus. P a r t  o f  co lo n y  sh o w in g  p h y la c to g o n ia  a n d  g o n a n g ia  ( a f te r  A llm an ).
8. Cladocarpus ventricosus. G o n a n g iu m  ( a f te r  A llm a n ) .
9. Cladocarpus fle x ilis  V e r r i l i .  P a r t  o f  h y d ro c la d iu m .

10. Cladocarpus fle x ilis . S id e  v ie w  o f  h y d ro th e c a .
11. Cladocarpxts flex ilis .  F ro n t  v ie w  o f  h y d ro th e c a .
12. Cladocarpus flex ilis . P h y la c to g o n ia  a n d  g o n a n g ia .

P l a t e  X X V II.

F ig .  1. Cladocarpus obliquus N u t t in g . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ).
2. C ladocarpus obliquus. S id e  v ie w  o f  h y d ro th e c a  ( g r e a t ly  e n la rg e d ) .
3. C ladocarpus obliquus. P h y la c to g o n ia  a n d  g o n a n g ia  (e n la rg e d ) .
4. Cladocarpus sep ta tus  N u t t in g .  P a r t  o f  h y d ro c la d iu m  ( e n la rg e d ) .
5. Cladocarpus septa tus. S id e  v ie w  o f  h y d ro th e c a  ( g r e a t ly  e n la rg e d ) .
6. Cladocarpus septa tus. F r o n t  v ie w  o f  h y d ro th e c a  ( g re a tly  e n la rg e d ) .
7. Cladocarpus sep ta tus. F r o n t  o f  s te m  ( g re a tly  e n la rg e d ) .
8. Cladocarpus septa tus. P h y la c to g o n ia  a n d  g o n a n g ia  (e n la rg e d ).
9. Cladocarpus dolichotheca  A llm a n . P a r t  o f  co lo n y  s h o w in g  p h y la c to g o n ia  a n d  g o n a n g ia  ( e n la rg e d ) . (A fte r

A llm a n .)
10. C ladocarpus dolichotheca. S id e  v ie w  o f  h y d ro th e c a  ( g re a tly  e n la rg e d ) . (A fte r  A llm a n .)
11. Cladocarpus flexuosus N u t t in g .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
12. Cladocarpus flexuosus. F r o n t  v ie w  o f  h y d ro th e c a  ( g r e a t ly  e n la rg e d ) .
13. C ladocarpus flexuosus. S id e  v ie w  o f  h y d ro th e c a  ( g r e a t ly  e n la rg e d ) .

P l a t e  X X V III .

F ig .  1. Cladocarpus tenuis  C la rk e . P a r t  o f  h y d ro c la d iu m  ( g re a t ly  e n la rg e d ) . (A fte r  C la rk e .)
2. Cladocarpus tenuis. S id e  v ie w  o f  h y d ro th e c æ  ( g re a t ly  e n la rg e d ) . (A fte r  C la rk e .)
3. Cladocarpus grandis  N u t t in g .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
4. Cladocarpus grandis . H y d ro th e c a  ( g re a tly  e n la rg e d ) .
5. Cladocarpus grandis. P h y la c to c a rp  a n d  g o n a n g ia  ( e n la rg e d ) .
6. Cladocarpus parad isea  A llm an . P a r t  o f  h y d ro c la d iu m  ( e n la rg e d ) . (A fte r  A llm a n .)
7. Cladocarpus parad isea . P h y la c to c a rp  a n d  g o n a n g ia  ( e n la rg e d ) . (A fte r  A llm a n .)
8. Cladocarpus speciosus V e r r i l l .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ).
9. Cladocarpus speciosus. H y d ro th e c a  ( g re a tly  e n la rg e d ) .

10. Cladocarpus speciosus. F r o n t  o f  s te m  sh o w in g  g ro w in g  p h y la c to g o n iu m  (e n la rg e d ) .
11. Cladocarpus speciosus. P ro x im a l h y d ro th e c a , a n d  a  b u d d in g  p h y la c to g o n iu m  ( g re a tly  e n la rg e d ) .

P l a t e  X X IX .

F i g . 1. Cladocarpus p o u rta le s ii  V e r r i l i .  P a r t  o f  h y d ro c la d iu m  ( g re a t ly  e n la rg e d ) . .
2. Cladocarpus p o u rta les ii. P h y la c to g o n iu m  a n d  g o n a n g ia  (e n la rg e d ) .
3. Cladocarpus carina tus  N u t t in g .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
4. Cladocarpus carina tus. S id e  v ie w  o f  h y d ro th e c a  ( g r e a t ly  e n la rg e d ) .
5. Cladocarpus carina tus. F r o n t  v ie w  o f  h y d ro th e c æ  ( g re a tly  e n la rg e d ) .
6. Cladocarpus carina tus. F r o n t  o f  s te m  ( e n la rg e d ) .
7. Cladocarpus carina tus. P a r t  o f  h y d ro c la d iu m  b e a r in g  p h y la c to g o n ia  a n d  g o n a n g ia  ( e n la rg e d ) .
8. A glaophenopsis h irsu ta  F e w k e s . P a r t  o f  h y d ro c la d iu m  ( e n la rg e d ) .
9. Aglaophenopsis h irsu ta . S id e  v ie w  o f  h y d ro th e c a  ( g r e a t ly  e n la rg e d ) .
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F ig .  10. Aglaophenopsis h irsu ta . F ro n t  v ie w  o f  h y d ro th e c æ  ( g re a t ly  e n la rg e d ) .
11. A glaophenopsis h irsu ta . F r o n t  v iew  o f  s te m  (e n la rg e d ) .
12. Aglaophenopsis h irsu ta . B a sa l  h y d ro th e c a  a n d  p h y la c to g o n iu m  (e n la rg e d ).
13. Aglaophenopsis h irsu ta . G o n an g iu m .

P l a t e  X X X .

F ig .  1. Aglaophenopsis d istans  N u t t in g . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
2. Aglaophenopsis d istans. F r o n t  o f  s te m  ( e n la rg e d ) .  •
3. Aglaophenopsis verrilli N u t t in g . B ra n c h e d  h y d ro c la d iu m  be ,a rin g  g o n a n g iu m  (e n la rg e d ).
4. Aglaophenopsis verrilli. P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
5. Aglaophenopsis verrilli. S id e  v ie w  o f  h y d ro th e c a  ( g r e a t ly  e n la rg e d ) .
6. Aglaophenopsis cornuta  (V e rr i l i ) .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
7. A glaophenopsis cornuta. B ra n c h e d  h y d ro c la d iu m .
8 . Aglaophenopsis cornuta. F ro n t  o f  s te m , sh o w in g  p ro x im a l h y d ro th e c a  a n d  n e m a to p h o re s  ( e n la rg e d ) .
9 . A glaophenopsis cornuta. G o n a n g iu m  ( e n la rg e d ) .

P l a t e  X X X I .

F ig .  1. L ytocarpus racem ifei'ns A llm an . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) . (A fte r  A llm an .)
2. Lytocarpus racem iferus. G onosom e ( e n la rg e d ) . (A fte r  A llm an ).
3. L ytocarpus racem iferus. P a r t  o f  p h y la c to c a rp  w ith  g o n a n g ia  ( e n la rg e d ) . (A fte r  A llm a n .)
4. L ytocarpus p h ilip p in u s  (K irc h e n p a u e r) .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
5. Lytocarpus p h ilip p in u s .  F r o n t  o f  s te m  (e n la rg e d ) .
6. L ytocarpus p h ilip p in u s. G o n a n g ia  on p h y la c to c a rp  ( e n la rg e d ) .
7. Lytocarpus p h ilip p in u s .  H y d ro th e c a  ( g re a tly  e n la rg e d ) .
8. L ytocarpus ram osus  (F e w k e s ) .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
9 .  Lytocarpus ram osus. H y d ro th e c a  ( g r e a t ly  e n la rg e d ) .

10. L ytocarpus ram osus. H y d ro th e c a , w i th  lo n g e r  n e m a to p h o re s  ( g re a tly  e n la rg e d ) .
11. L y tocarp u s  ram osus. P se u d o c o rb u la  ( e n la rg e d ) . (A fte r  F e w k e s .)
12. L ytocarpus ram osus. P h y la c to g o n iu m , sh o w in g  h y d ro th e c a  a t  b a se  ( e n la rg e d ) .
13. L ytocarpus ram osus. P h y la c to g o n iu m , v iew ed  from  th e  s id e  (e n la rg e d ) .

P l a t e  X X X I I .

F i g .  1. L ytocarpus g rand is  (C la rk e ) .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ).
2. L yto ca rp u s grandis. P h y la c to c a rp  (e n la rg e d ) .
3. L yto ca rp u s grand is . B asa l p a r t  o f  p h y la c to g o n iu m  ( g re a tly  e n la rg e d ) .
4. L ytocarpus grandis . E n t i r e  p h y la c to g o n iu m  ( g re a tly  e n la rg e d ) .
5. L ytocarpus clarkei N u tt in g . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
6. L ytocarpus clarkei. F r o n t  o f  s tem , sh o w in g  n e m a to p h o re s  ( e n la rg e d ) .
7 .  Lytocarpus clarkei. F ro n t  v ie w  o f  h y d ro c la d iu m  (e n la rg e d ) .
8. L ytocarpus curlus  N u t t in g . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
9 . L yto ca rp u s curtus. F r o n t  v ie w  o f  h y d ro th eca*  (e n la rg e d ) .

10. L ytocarpus curtu s. H y d ro th e c a  ( g re a tly  e n la rg e d ) .
11. L yto ca rp u s curtus. B ase  o f  h y d ro c la d iu m , s h o w in g  n e m a to p h o re s  (e n la rg e d ).
12. L ytocarpus fu rc a tu s  N u t t in g .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
13. L ytocarpus fu rc a tu s .  F ro n t  v ie w  o f  h y d ro th e c æ  (e n la rg e d ).
14. Lytocarpus fu rc a tu s .  H yd ro th ecæ , ( g r e a t ly  e n la rg e d ) .
15. L ytocarpus fu rc a tu s . F r o n t  o f  s te m , s h o w in g  c a u lin e  n em a to p h o re s  a n d  p e r fo r a te d  p ro c e ss  ( e n la rg e d ) .

P l a t e  X X X I I I .

F ig .  1. H alicornaria  speciosa A llm an . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) . (A fte r  A llm an ).
2. H alicornaria  speciosa. F r o n t  v ie w  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) . (A fte r  A llm an ).
3. H alicornaria  speciosa. F r o n t  o f  s te m , sh o w in g  g o n a n g ia  ( e n la rg e d ) . (A fte r  A llm a n ) .
4. H alicornaria  longicauda  N u t t in g . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
5. H alicornaria  longicauda. F r o n t  v iew  o f  h y d ro th e c æ  ( g re a t ly  e n la rg e d ) .
6. H alicornaria  variab ilis  N u t t in g . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
7 .  H alicornaria  variabilis. P a r t  o f  y o u n g  h y d ro c la d iu m  (e n la rg e d ) .
8. H a lico rn a ria  variabilis. Y oung  h y d ro th e c a  w i th  s h o r t  n e m a to p h o re  ( g re a tly  e n la rg e d ) .
9 . H alicornaria  variabilis. F ro n t  o f  s te m , s h o w in g  la rg e  n e m a to p h o re s  ( e n la rg e d ) .

10. H a lico rn a ria  variab ilis. G o n a n g ia  ( e n la rg e d ) .
P l a t e  X X X I V .

F ig .  1. Strep tocaulus pu lcherrim us  A llm an . E n t i r e  co lony . (A fte r  A llm an .)
2. Streptocaulus p u lcherrim us. P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) . (A fte r  A llm a n .)
3. Streptocaulus p u lcherrim us. F ro n t  v iew  o f  h y d ro th e c æ  (e n la rg e d ) . (A fte r  A llm a n .)
4. N uditheca  d a lli  (C la rk ) .  B ra n c h e d  h y d ro c la d iu m  (e n la rg e d ).
5. N uditheca  da lli. P a r t  o f  h y d ro c la d iu m  (g re a tly  e n la rg e d ) .
6. N uditheca  da lli. P a r t  o f  h y d ro c la d iu m  w ith  g o n a n g iu m  (e n la rg e d ) .



EXPLANATION TO PL A T E  I.

F ig .  1. P lu m u la r ia  setacea E llin . P o r t io n  o f  co lo n y  w i th  g o n a n g ia  (e n la rg e d ) , 
l a .  P lu m u la r ia  setacea. Y oung  g o n a n g iu m  (e n la rg e d ) .
2. P lu m u la r ia  setacea. H y d ro th e c a  a n d  h y d r a n th  ( g re a tly  e n la rg e d ) .
3. P lu m u la r ia  setacea. P a r t  o f  a  h y d ro c la d iu m  (e n la rg e d ) .
4. P lu m u la r ia  setacea. P o r t io n  o f  sa m e  (g re a tly  e n la rg e d ) .
5. P lu m u la r ia  megalocephala A llm an  (e n la rg e d ) . (A fte r  A llm a n .)
6. P lu m u la r ia  o ligopyxis  K irc h e n p a u e r  ( e n la rg e d ) . (A fte r  K irc h e n p a u e r .)
7. P lu m u la r ia  oligopyxis. H y d ro th e c a  ( g re a tly  e n la rg e d ) . (A fte r  K irc h e n p a u e r .)

144



N U T T I  NG — A M E R I C A N  H Y D R O I D S . P L A T E  I.

F l u m u l a i u d æ ,



EXPLANATION TO PL A T E  II.

E us. 1. P lum ularia  altitheca  N u t t in g  (e n la rg e d ) .
2. P lu m u la r ia  f i l i c u la A llm a n  (e n la rg e d ) . (A fte r  A llm an .)
3. P lum u la ria  helleri H in c k s  ( e n la rg e d ) . (A fte r  M a rk ta n n e r -T iim e re ts c b e r .)
4. P lu m u la ria  floridana  N u t t in g  (e n la rg e d ) .
5. P lum u la ria  flo ridana . P o rtio n  o f  h y d ro c la d iu m  (g re a tly  e n la rg e d ) .
(5. P lu m u la ria  fi l ic a u lis  K irc h e n p a u e r . P o r t io n  o f  h y d ro c la d iu m  ( e n la rg e d ) . (A fte r  L a ie .)  
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N U T T I N G — A M E R I C A N  H Y D R O I D S . P L A T E  II.

i ’LUMULAKIDÆ.



EXPLANATION TO PL A T E  III.

Elf». 1. P lu m u la ria  catharina  H in ck s . P o rtio n  o f  a  h y d ro c la d iu m  (e n la rg e d ).
2. P lum u la ria  ca tharina . G o n a n g iu m  (e n la rg e d ) . (A f te r  H in c k s .)
3. P lum u la ria  gemili a ta  A llm a n  ( e n la rg e d ) . (A fte r  A llm an .)
4. P lu m u la ria  gem inata. P o rtio n  o f  a  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
5. P lu m u la ria  clarkei N u t t in g  ( e n la rg e d ) .
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N U T T I N G — A M E R I C A N  H Y DR O I D S . P L A T E  I I I .

P l u m u l a r i d æ .



EXPLANATION TO PL A T E  TV.

Fi<;. 1. P lu m u la r ia  a ltern a ta  N u t t in g  (e n la rg e d ;.
2. P lum ularia  a lternata . P o r t io n  o f  h y d ro c la d iu m  ( g re a t ly  e n la rg e d ) .
3. P lum u la ria  p lum ularo ides  (C la rk )  ( g re a tly  e n la rg e d  ' .  (A fte r  C la rk .)
I. Schizotricha tenella  (V e rr i l l )  ( g r e a t ly  e n la rg e d ) .
5. Schizotricha tenella. P o r t io n  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
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N U T T I N G — A M E R I C A N  H Y DR O I D S . P L A T E  IV.

P l u m u l a r i d æ .



EXPLANATION TO PLATE V.

F i g . 1. P lu m u la ria  inerm is  N u t t in g  (e n la rg e d ) .
2. P lum u la ria  inerm is. H y d ro th e c a  a iu l h y d r a u t l i  ( g re a tly  e n la rg e d ) . 
2a. P lum u la ria  inerm is. H y d ro th e c a  ( g r e a t ly  e n la rg e d .
i .  P lum u la ria  caulitheca  F e w k e s . P o r t io n  o f  s te m  (e n la rg e d ) .
1. P lum ularia  caulitheca. P o r t io n  o f  liy d ro c la d iu m  (e n la rg e d ) .
5. P lum u la ria  caulitheca. I ly d ro th e c a l  in te rn o d e  (g re a tly  e n la rg e d ) .
5. P lu m u la ria  a tten u a ta  A llm an  ( e n la rg e d ) . (A fte r  A llm an .)
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N U T T I N G — A M E R I C A N  H Y D R O I D S P L A T E  V.

I 'L U M U L A lt lD Æ .



EXPLANATION TO PLATE VI.

F ig .  1. P lum ularia  corrugata  N u t t in g  (e n la rg e d ) .
2. P lum ularia  corrugata. P o r t io n  o f  h y d ro c la d iu m  (g re a tly  e n la rg e d ) .
3. P lu m u la r ia  corrugata. P a r t  o f  co lo n y , s h o w in g  g o n a n g ia  (e n la rg e d ).
4. P lu m u la r ia  p a lm eri N u tt in g . P o rtio n  o f  h y d ro c la d iu m  (e n la rg e d ) .
5. P lu m u la ria  p a lm eri. H y d ro c la d ia l  in te rn o d e  (g re a tly  e n la rg e d ) .
6. P lu m u la ria  lagenifera  A llm an . H y d ro c la d ia l  in te rn o d e  (e n la rg e d ) .
7. P lu m u la ria  lagenifera. P o r t io n  o f  s te m  a n d  a  h y d ro c la d iu m .
8. P lu m u la ria  lagenifera . G o n an g ia .
9. P lu m u la r ia  lagenifera  A llm an . P a r t  o f  co lo n y  w ith  g o n a n g iu m . (A fte r  A llm an .)

10. P lum u la ria  lagenifera. P a r t  o f  a  h y d ro c la d iu m . (A fte r  A llm an .)
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G— A M E R I C A N  H Y D R O I D S . P L A T E  VI.

P l i t m u l a r i d æ .



EXPLANATION TO PLATE VIT.

E u ;. 1. P lum u la ria  goodei N u t t in g .  P a r t  o f  s le m , sh o w in g  n o d es  a n d  o r ig in  o f  liy d ro c d a d ia  ( e n la rg e d ) .
2. P lum u la ria  goodei. A s in g le  h y d ro c la d iu m  ( g re a tly  o n la rg o d ).
3. P lu m u la ria  goodei. A h y d ro c la d ia l  in te rn o d e  ( s t i l l  m o re  e n la rg e d ) .
I. P lu m u la r ia  goodei. M esia l n e m a to p h o re  ( g re a tly  m a g n ifie d ).
5. P lu m u la ria  virg in ia; N u tt in g . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
G. P lu m u la ria  v irg in ia1. S in g le  in te rn o d e  ( g re a tly  e n la rg e d ) .
7. P lu m u la ria  virginia '. H y d r a n th  ( g r e a t ly  e n la rg e d ) .
8. P lu m u la r ia  virginia'. F r o n t  o f  s te m , sh o w in g  in te rn o d e s  a n d  o r ig in  o f  h y d ro c la d ia  (e n la rg e d ) , 
it. P lu m u la ria  virginia'. N e m a to p h o re , sh o w in g  sa rc o s ty le  (h ig h ly  m ag n if ie d ).

10. P lum ularia  virginia'. G o n a n g ia  ( e n la rg e d ) .

168



N U T T I N G — A M E R I C A N  H Y DR O I D S . P L A T E  VII .

P l u m u l a r i d æ .



EXPLANATION TO PLATE VIII.

F ig .  1. P lu m u la r ia  m acrotheca  A llm an . P a r t  o f  h y d ro c la d iu m  (g re a tly  e n la rg e d ) . (A fte r  A llm an .)
2. P lum u la ria  p ro fu n d a  N u t t in g .  P a r t  o f  h y d ro c la d iu m  ( g re a t ly  e n la rg e d ) .
8. P lu m u la r ia  p ro fu n d a . P a r t  o f  h y d ro c la d iu m , h e a r in g  g o n a n g ia  ( g re a tly  e n la rg e d ) .
4. P lu m u la r ia  dendritica  N u t t in g .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ).
5. P lu m u la r ia  dendritica. S id e  v ie w  o f  h y d ro th e c a  ( g re a tly  e n la rg e d ) , 
fi. P lu m u la r ia  dendritica. F r o n t  v ie w  o f  h y d ro th e c a  ( g re a tly  e n la rg e d ) .
7. P lu m u la r ia  paucinoda  N u t t in g .  P a r t  o f  s te m  (e n la rg e d ) .
8. P lu m u la r ia  paucinoda. P a r t  o f  h y d ro c la d iu m  (e n la rg e d ).
ih P lum u la ria  p aucinoda . P a r t  o f  h y d ro c la d iu m  (g re a tly  e n la rg e d ) .
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N U T T I N G — A M E R I C A N  H Y D R O I D S . P L A T E  VI I I .

P l u m u l a u i d æ .



EXPLANATION TO PLATE IX.

F i(i. 1. A n te n n u la r ia  a n tenn ina  L innaeus. P a r t  o f  s te m  a n d  b ases o f  liy d ro o la d ia  ( e n la rg e d ) .
2. A n tennu laria  an tenn ina . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
3. A n te n n u la r ia  americana  N u t t in g .  P a r t  o f  s te m  a n d  h y d ro c la d ia  (e n la rg e d ).
4. A ntennu laria  am ericana. P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
5. A n te n n u la r ia  sim plex  A llm an  ( e n la rg e d ) . (A fte r  A llm an .)
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N U T T I N G — A M E R I C A N  H Y D R O I D S P L A T E  IX.

P l u m u l a r i d æ . ;



EXPLANATION TO PLATE X.

I 'n ; .  1. .■in ten n u la ria  rugosa  N u t t in g .  P a r t  o f  s te m  w ith  h y d ro c la d ia  (e n la rg e d ) .
2. A n te n n u la r ia  rugosa. H y d ro c la d iu m , sh o w in g  th ic k e n in g  o f  p e n s a re  a t  h a se  ( g re a tly  e n la rg e d ) , 
•i. A n te n n u la r ia  genicula ta  N u t t in g .  P o r t io n  o f  s te m  w ith  b a s e s  o f  h y d ro c la d ia  ( e n la rg e d ) .
I. A n te n n u la r ia  g en icu la ta . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
5. A n ten n u la ria  ¡ iinna ta  N u t t in g . P a r t  o f  s te m  w ith  h y d ro c la d ia  (e n la rg e d ).
(i. A n te n n u la r ia  p in n a ta .  P a r t  o f  h y d ro c la d iu m  (g re a tly  e n la rg e d ) .
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N U T T I N G — A M E R I C A N  H Y D R O I D S . P L A T E  X

P l i t m u l a r i d æ .



EXPLANATION TO PLATE XL

F i« . 1. M onotheca m argaretta  N u t t in g .  E n t i r e  co lo n y , e x c e p t th e  liy d ro c a u ln s  ( e n la rg e d ) .
2. Monotheca m argaretta . S id e  v ie w  o f  h y d ro th e c a  ( g r e a t ly  e n la rg e d ) .
3. M onotheca m argaretta . B a ck  v ie w  o f  h y d ro th e c a  ( g re a tly  e n la rg e d ) .
•1. A ntennopsis h ippuris  A llm an . P a r t  o f  s te m  w i th  h y d ro c la d ia  ( e n la rg e d ) . (A fte r  A llm an .)
5. Antennopsis h ippuris . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) . (A fte r  A llm a n .)  
ß. A ntennopsis h ippuris. G o n a n g ia  ( e n la rg e d ) . (A fte r  A llm a n .)
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N U T T I N G — A M E R I C A N  H Y D R O I D S . P L A T E  XI

P l u m u l a r i d æ .



EX IM,ANATION TO PL A T E  XU.

Ei«s. 1. A ntennopsis d istans  N u t t in g .  P a r t  o f  s te m  w i th  h y d ro c la d ia  ( e n la rg e d ) .
2. A ntennopsis distans. P a r t  o f  h y d ro c la d iu m  ( g re a t ly  e n la rg e d ) .
3. A ntennopsis longicorna  N u t t in g .  P a r t  o f  s te m  w ith  h y d ro c la d ia  ( e n la rg e d ) .
4 . A ntennopsis longicorna. P a r t  o f  h y d ro c la d iu m  ( g re a t ly  e n la rg e d ) .
5. A ntennopsis n ig ra  N u t t in g .  P a r t  o f  s te m  w i th  h y d ro c la d ia  ( e n la rg e d ) .
(i. A ntennopsis n igra . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
7. A ntennopsis a nnu la ta  (A llm a n ). P a r t  o f  s te m  w ith  h y d ro c la d ia  a n d  g o n a n g ia  ( e n la rg e d ) .
8. A ntennopsis a n n u la ta . P a r t  o f  h y d ro c la d iu m  ( g re a t ly  e n la rg e d ) .
il. A ntennopsis a nnu la ta . P a r t  o f  h y d ro c la d iu m  ( s t i l l  m o re  e n la rg e d ) .
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N U T T I N G — A M E R I C A N  H Y D R OI D S . P L A T E  XI I .

P l u m u l a r i d æ ,



EXPLANATION TO PL A T E  XIII.

F ig .  1. M o n o stich u s  quadridens (M c C ra d y ). P a r t  o f  co lo n y  d io h o to m o u sly  b ra n c h in g  ( e n la rg e d ) . (A lte r  A llm an .)
2. Monostaechas quadridens. P a r t  o f  h y d ro c la d iu m , s h o w in g  h y d ro th eca - a n d  g o n a n g ia  ( g re a tly  e n la rg e d ) .

(A fte r  A llm a n .)
il. Monostaechas quadridens. H y d ro c la d iu m  o f  fo rm  h a v in g  c lo se ly  a p p ro x im a te d  hydro theca-, ( g re a tly  e n la rg e d ) .
4. Monostaechas quadridens. S in g le  h y d ro th e c a  o f  th e  sa m e  ( g re a tly  e n la rg e d ) .
5. A ntennella  gracilis  A llm an . P o r t io n  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) . (A fte r  A llm a n .)
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N U T T I N G — A M E R I C A N  H Y D R O I D S . P L A T E  XI I I .

P l u m u l a r i d æ ,



EXPLANATION TO PLATE XIV.

F ie .  1. ('a lv in ia  m irab ilis  N u t t in g . P o r t io n  o f  s te m  sh o w in g  h y d ro th e c a “ a n d  g o n a n g ia  (e n la rg e d ).
2. C alvin ia  m irabilis. P a r t  o f  h y d ro c la d iu m , s id e  v iew  ( g re a tly  e n la rg e d ) .
:“>. C alvin ia  m irabilis. P a r t  o f  h y d ro c la d iu m , f ro n t  v ie w  ( g re a tly  e n la rg e d ) .
I. Schizotricha g rac illim a  (B ars). S h o w in g  b ra n c h e d  h y d ro c la d iu m  (e n la rg e d ).

.">. Schizo tricha  urac illim a . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
(>. Schizotricha uracillim a. ( ¡o n a n g in m  (e n la rg e d ). 

l!l(i



N U T T I N G — A M E R I C A N  H Y D R O I D S . P L A T E  XIV.

P l u m u l a r i a e .



EXPLANTATION TO PL A T E  XV.

F i g . 1. SchiznIriclin dichotom a  N u t t i n g .  F o r k e d  h y d r o c l a d i u m  ( e n l a r g e d ) .
2. Sch izo tricha  dichotom a. P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
3. Schizotricha dichotoma. N e m a to p h o ro u s  b r a n c l i le t  o f  h y d ro c la d iu m  (g re a tly  e n la rg e d ) .
4. Schizotricha dichotom a. G o n a n g iu m  ( g re a t ly  e n la rg e d ) .
5. Schizotricha p a rv u la  N u t t in g . P o r t io n  o f  s te m  a n d  h y d ro c la d ia  (e n la rg e d ).
(». D iplopteron quadricorne  N u t t in g .  S id e  v iew  o f  h y d ro c la d iu m  (g re a tly  e n la rg e d ) .
7. D iplopteron quadricorne. F ro n t  v iew  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
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EXPLANATION TO P L A T E  XVI.

F k î. 1. D iplopteron grande  N u t t in g .  S id e  v iew  o f  p o r t io n  o f  a  h y d ro c la d iu m  ( g r e a t ly  e n la rg e d ) .
2. D iplopteron grande. H y d ro c la d iu m , p liy la c to c a rp , a n d  g o n a n g ia  ( e n la rg e d ) .
3. D iplopteron longipinna  N u t t in g .  S id e  v ie w  o f  p a r t  o f  h y d ro c la d iu m  ( g re a t ly  e n la rg e d ) .
I. D iplopteron longipinna. F r o n t  v iew  o f  p a r t  o f  h y d ro c la d iu m  ( g re a t ly  e n la rg e d ) .
r>. P o lyp lu m u la ria  arm ata  N u t t in g .  P a r t  o f  s te m  a n d  h y d ro c la d ia  ( e n la rg e d ) .
(I. P olyp lu m u la ria  arm ata . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
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EXPLANATION TO PL A T E  XVII.

E u ; . 1. H ippure lla  longicarpa  N u t t in g .  P a r t  o f  l iy d ro c la d iu m  (e n la rg e d ) .
2. H ippure lla  longicarpa. H y d ro c la d ia l  in te rn o d e  (g re a tly  e n la rg e d ) .
3. H ippure lla  longicarpa. P l iy la c to e a rp  a n d  g o n a n g ia  ( e n la rg e d ) .
I. C allicarpa gracilia  F e w k e s . P a r t  o f  l iy d ro c la d iu m  (e n la rg e d ) .

5. Callicarpa gracilia. H y d ro c la d ia l in te rn o d e  ( g r e a t ly  e n la rg e d ) .
(i. Callicarpa grac ilis  P liy la c to e a rp  (e n la rg e d ) .
7. H alopteris car ina ta  A llm an . P a r t  o f  co lony  ( e n la rg e d ) . (A fte r  A llm a n .)
8. H alopteris carinata . T a r t  o f  l iy d ro c la d iu m , s id e  v iew  ( g re a tly  e n la rg e d ) . (A fte r  A llm a n .)
9. H alopteris carina ta . F ro n t  v iew  o f  l iy d ro th e c æ  (g re a tly  e n la rg e d ) . 'A ( te r  A llm a n .)

10. G attya  h um ilis  A llm an  (e n la rg e d ) . (A fte r  A llm a n .)
11. G attya  hum ilis. F r o n t  v iew  o f  h y d ro th e c a  ( g re a tly  e n la rg e d ) .
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EXPLANATION TO P L A T E  XVIII.

F io .  1. Aglaophenia  rhynchocarpa  A llm an . P a r t  o f  liy d ro c la d iu m  (g re a tly  e n la rg e d ) . (A fte r  A llm a n .)
2. Aglaophenia rhynchocarpa. C o rb u la  ( e n la rg e d ) . (A f te r  A llm an .)
3. A glaophenia  r ig id a  A llm a n . P a r t  o f  liy d ro c la d iu m  (g re a tly  e n la rg e d ) . (A fte r  A llm a n .)  
d. Aglaophenia  rigida. C o rb u la  ( e n la rg e d ) . (A fte r  A llm an .)
5. Aglaophenia dubia  (N u t t in g ) .  P a r t  o f  l iy d ro c la d iu m  (g re a tly  e n la rg e d ) . (A fte r  A llm an .)
<». Aglaophenia lophocarpa  A llm an . P a r t  o f  b .v d ro c lad iu m  ( g re a tly  e n la rg e d ) . (A fte r  A llm an .)
7. Aglaophenia lophocarpa. F ro n t  v ie w  o f  s te m  ( g re a t ly  e n la rg e d ) . (A f te r  A llm a n .)
8. Aglaophenia  lophocarpa. C o rb u la  ( e n la rg e d ) . (A fte r  A llm a n .)
1). A glaophenia  apocarpa  A llm an . P a r t  o f  l iy d ro c la d iu m  (g re a tly  e n la rg e d ) . (A lte r  A llm an .)

10. Aglaophenia  apocarpa. F ro n t  v iew  o f  s te m  (g re a tly  e n la rg e d ) . (A fte r  A llm an .)
11. A glaophenia  apocarpa. C o rb u la  ( e n la rg e d ) . (A fte r  A llm a n .)
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EXPLANATION TO PL A T E  XIX.

F ie .  1. Aglaophenia  flowersi N u t t in g .  P a r t  o f  l iy d ro c la d iu m  ( g r e a t ly  e n la rg e d ) .
2. A glaophenia  flow ersi. C o rb u la  ( e n la rg e d ) .
3. A glaophenia  elegans N u t t in g . P a r t  o f  l iy d ro c la d iu m  ( g re a t ly  e n la rg e d ) .
4. A glaophenia  elegans. C o rb u la  ( e n la rg e d ) .
5. A glaophenia  insignis  E e w k e s . P a r t  o f  l iy d ro c la d iu m  (e n la rg e d ),
6. Aglaophenia insign is. H y d ro tl ie c a  ( g re a tly  e n la rg e d ) .
7. Aglaophenia  insign is. C o rb u la  (e n la rg e d ).
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EXPLANATION TO PL A T E  XX.

F u i .  1. Aglaophenia aperta  N u t t in g . P a r t  o f  l iy d ro c la d iu m  ( g re a tly  e n la rg e d ) .
2. A glaophenia  aperta. C o rb u la  ( e n la rg e d ) .
3. Aglaophenia cris tifro n s  N u t t in g .  P a r t  o f  l iy d ro c la d iu m  ( g re a t ly  e n la rg e d ) .
I. A glaophenia  cristifrons. C o rb u la  ( e n la rg e d ) .
5. A glaophenia  contorta  N u t t in g .  P a r t  o f  l iy d ro c la d iu m  (e n la rg e d ) , 
fi. Aglaophenia  coniorta. H ydro theca*  (g re a tly  e n la rg e d ) .
7. 'Aglaophenia coniorta. C o rb u la  ( e n la rg e d ) .
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EXPLANATION TO PL A T E  XXI.

F ie .  I. A glaophenia  m in u ta  F e w k e s . H y d ro tl ie c a  ( g re a tly  e n la rg e d ) .
2. Aglaophenia m inu ta . B ase  o f  h y d ro c la d iu m , sh o w in g  th e  p ro cesses  (e n la rg e d ).
3. Aglaophenia m inu ta . C o rb u la  ( e n la rg e d ) .
1. Aglaophenia p e rp u s illa  A llm an . P a r t  o f  h y d ro c la d iu m  ( e n la rg e d ) . (A fte r  A llm a n .)
5. A glaophenia perp u silla . S ide  v ie w  o f  s te m , sh o w in g  p ro cesses  a t  b a se s  o f  h y d ro c la d ia  (e n la rg e d ) . (A fte r  

A llm an .)
G. Aglaophenia m am m illa ta  N u tt in g . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
7. Aglaophenia  m am m illa ta . H y d ro tlie c a  (g re a tly  e n la rg e d ) .
8. Aglaophenia  m am m illa ta . F ro n t  v ie w  o f  hydrotlieca*. (e n la rg e d ).
1). Aglaophenia  m am m illa ta . F r o n t  v iew  o f  stem  (e n la rg e d ) .

10. Aglaophenia m am m illa ta . S id e  v ie w  o f  s te m , s h o w in g  p ro cesses  (e n la rg e d ).
11. A glaophen ia  m in im a  N u t t in g .  H y d ro tl ie c a  (g re a tly  e n la rg e d ) .
12. Aglaophenia m in im a. C o rb u la  (e n la rg e d ) .
13. Aglaophenia m inim a. S id e  v ie w  o f  s te m , s h o w in g  p ro cesses  (e n la rg e d ) .
11. Aglaophenia  per fo ra ta  A llm an . P a r t  o f  h y d ro c la d iu m  ( e n la rg e d ) . A fte r  A llm an .)
15. A glaophenia  perfora ta . C o rb u la  ( e n la rg e d ) . (A fte r  A llm an .)
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EXPLANATION TO PL A T E  XXII.

. I. Aglaophenia sim plex  K irc h e n p a u e r . H y d ro tl ie c a  ( g re a tly  e n la rg e d ) . (A fte r  K irc h e n p a u e r .)
2. Aglaophenia  a llm an i  N u t t in g .  S id e  v iew  o f  liy d ro th e c æ  ( g re a tly  e n la rg e d ) . (A fte r  A llm a n .)  
lí. Aglaophenia  a llm an i. F ro n t  v ie w  o f  h y d ro t lie c a  ( g re a tly  e n la rg e d ) . (A fte r  A llm an .)
•I. Aglaophenia ra th b u n i  N u t t in g . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
5. Aglaophenia  ra thbuni. H y d ro tlie c a  ( g re a tly  e n la rg e d ) .
(>. Aglaophenia  ra thbuni. C o rb u la  ( e n la rg e d ) .
7. A glaophenia  la tirostris  N u tt in g . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
S. Aglaophenia  la tirostris. F r o n t  v ie w  o f  h y d ro tlie c a 1 ( g r e a t ly  e n la rg e d ) .
9. A glaophenia  la tirostris. C o rb u la  ( g re a tly  e n la rg e d ) .

10. A glaophen ia  stru th ion ides  (M u rra y ) . P a r t  o f  h y d ro c la d iu m  ( e n la rg e d ) .
11. Aglaophenia  stru th ionides. H y d ro tl ie c a  ( g re a tly  e n la rg e d ) .
12. Aglaophenia  struthionides. C o rb u la  ( e n la rg e d ) .
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EXPLANATION TO PLATE XXIII .

F ig .  1. A glaophenia  ram ulosa  K irc h e n p a u e r  ( g re a tly  e n la rg e d ) . (A fte r  K irc h e n p a u e r .)
2. Aglaophenia  octocarpa  N u tt in g . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ).
3. Aglaophenia  octocarpa. H y d ro tlie c a  ( g re a tly  e n la rg e d ) .
4. A glaophenia  octocarpa. F r o n t  v iew  o f  s te m  (e n la rg e d ).
5. Aglaophenia octocarpa. C o rb u la  ( e n la rg e d ) .
6. A glaophenia  grac illim a  F e w k e s . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ).
7. A glaophenia  gracillim a . H y d ro th e c a  ( g re a tly  e n la rg e d ) .
8. Aglaophenia  gracillim a . C o rb u la  (e n la rg e d ).
9. Aglaophenia  crenata  F ew k es . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .

10. Aglaophenia  crenata. H y d ro th e c a  ( g re a tly  e n la rg e d ) .
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EXPLANATION TO PLATE XXIV.

F ig . 1. A glaophenia  constricta  A llm an . S id e  v iew  o f  h y d ro th e c a 1 (g re a tly  e n la rg e d ) . (A fte r  A llm an .)
2. Aglaophenia  constricta. F ro n t  v iew  o f  h y d ro th e c a  ( g re a tly  e n la rg e d ) . (A fte r  A llm an .)
3. Aglaophenia  constricta.. F r o n t  ol s te m  ( e n la rg e d ) . (A fte r  A llm an .)
4. Aglaophenia  savignyana  M a rk ta n n e r -T u rn e re ts e h e r  ( e n la rg e d ) . (A fte r  M a rk ta n n e r-T n rn e re ts e h e r .  '
5. Aglaophenia b icornuta  N u t t in g .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ).
(i. A glaophenia  bicornuta. Q u a r te r in g  v iew  o f  h y d ro th e c a 1 (e n la rg e d ) .
7. Aglaophenia  bicornuta. F ro n t  v iew  o f  h y d ro th e c a 1 (e n la rg e d ) .
8. Aglaophenia bicornuta. H y d ro th e c a  ( g r e a t ly  e n la rg e d ) .
!). A glaophenia  calam us A llm an . P a r t  o f  h y d ro c la d iu m  ( e n la rg e d ) . (A fte r  A llm an .)

10. Aglaophenia calam us. F ro n t v iew  o f  h y d ro th e c a ; ( e n la rg e d ) . (A fte r  A llm an .)
11. Aglaophenia calam us  C o rb u la  (e n la rg e d ) . (A fte r  A llm an .)
12. Thecocarpus m griophgllnm  (L in n a e u s ) . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ).
13. Thecocarpus m yriophyllum . H y d ro th e c a  ( g re a tly  e n la rg e d ) .
14. Thecocarpus d istans  (A llm a n ). P a rt, o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) . (A fte r  A llm an .)
15. 'Thecocarpus d istans. C o rb u la  ( e n la rg e d ) . (A fte r  A llm an .)
1(5. Thecocarpus d istans. C o rb u la  le a f  ( e n la rg e d ) . (A f te r  A llm an .)
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EXPLANATION TO PL A T E  XXV.
F ig .  1. Thecocarpus norm ani N u t t in g .  P a r t  o f  h y d ro c la d iu m  ( g re a t ly  e n la rg e d ) .

2. Thecocarpus norm ani. B asa l p a r t  o f  c o rb u la , a n d  c o rb u la  s te m  ( e n la rg e d ) .
3. Thecocarpus benedicti N u t t in g .  P a r t  o f  h y d ro c la d iu m  (g re a tly  e n la rg e d ) .
•1. Thecocarpus benedicti. F r o n t  v iew  o f  h y d ro th e c a ; ( g re a tly  e n la rg e d ) .
5. Thecocarpus benedicti. P a r t  o f  c o rb u la  ( e n la rg e d ) .
6. Thecocarpus bispinosus (A llm a n ). P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) . (A fte r  A llm a n .)
7. Thecocarpus bispinosus. C o rb u la  ( e n la rg e d ) . (A fte r  A llm a n .)
8. Thecocarpus bispinosus. B ase  o f  c o rb u la  l e a f  ( e n la rg e d ) . (A fte r  A llm a n .)
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EXPLANATION TO PLATE XXVI.

F ig . 1. C ladocarpus sigm a  (A llm a n ). H y d ro c la d iu m  b e a r in g  p l iy la c to e a rp  a n d  g o n a u g ia  ( e n la rg e d ) .
2. C ladocarpus sigm a. P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
3. Cladocarpus compressus N u t t in g .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
4. Cladocarpus compressus. H y d ro tl ie c a  ( g r e a t ly  e n la rg e d ) .
5. Cladocarpus compressus, l ’l iy la c to g o n iu m  ( e n la rg e d ) .
6. Cladocarpus ventricosus A llm an . P a r t  o f  h y d ro c la d iu m  ( a f t e r  A llm an ).
7. Cladocarpus ventricosus. P a r t  o f  co lony  s h o w in g  p h y la c to g o n ia  a n d  g o n a u g ia  ( a f t e r  A llm a n ) .
8. Cladocarpus ventricosus. G o u a u g iu m  ( a f te r  A llm an ).
9. Cladocarpus Jlexilis  V e r r i l i .  P a r t  o f  h y d ro c la d iu m .

10. Cladocarpus Jlexilis. S id e  v iew  o f  h y d ro th e c a .
11. Cladocarpus Jlexilis. F ro n t  v iew  o f  h y d ro th e c a .
12. Cladocarpus flex ilis . P h y la c to g o n ia  a n d  g o n a u g ia .

244



N U T T I N G — A M E R I C A N  H Y D R O I D S . P L A T E  XXVI .

P l t j m u l a r i d æ .



EXPLANATION TO PL A T E  XXVII.

F ig .  1. Cladocarpus obliquus N u t t in g . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
2. Cladocarpus obliquus. S ide  v ie w  o f  h y d ro th e c a  ( g r e a t ly  e n la rg e d ) .
3. C ladocarpus obliquus. P h y la c to g o n ia  a n d  g o n a n g ia  ( e n la rg e d ) .
4. Cladocarpus sep ta tus  N u t t in g .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
5 . Cladocarpus septa tus. S id e  v ie w  o f  h y d ro th e c a  ( g r e a t ly  e n la rg e d ) .
6. Cladocarpus sep ta tus. F ro n t  v ie w  o f  h y d ro th e c a  ( g re a tly  e n la rg e d ) .
7. Cladocarpus septa tus. F r o n t  o f  s te m  (g re a tly  e n la rg e d ) .
8. Cladocarpus sep ta tus. P h y la c to g o n ia  a n d  g o n a n g ia  (e n la rg e d ).
9. Cladocarpus dolichotheca  A llm an . P a r t  o f  co lo n y  sh o w in g  p h y la c to g o n ia  a n d  g o n a n g ia  ( e n la rg e d ) . (A fte r

A llm a n .)
10. C ladocarpus dolichotheca. S id e  v ie w  o f  h y d ro th e c a  ( g re a tly  e n la rg e d ) . (A fte r  A llm an .)
11. C ladocarpus flexuosus  N u t t in g .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
12. Cladocarpus flexuosus. F r o n t  v ie w  o f  h y d r o th e c a  ( g r e a t ly  e n la rg e d ) .
13. Cladocarpus flexuosus. S id e  v ie w  o f  h y d ro th e c a  ( g r e a t ly  e n la rg e d ) .
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EXPLANATION TO PLATE XXVIII.

F ig .  1. Cladocarpus tenuis  C la rk e . P a r t  o f  h y d ro c la d iu m  ( g re a t ly  e n la rg e d ) . (A fte r  C la rk e .)
2. Cladocarpus tenuis. S id e  v ie w  o f  h y d ro th e c a ' ( g r e a t ly  e n la rg e d ) . (A fte r  C la rk e .)
3. Cladocarpus grandis  N u t t in g .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
4. C ladocarpus grand is . H y d ro th e c a  ( g re a tly  e n la rg e d ) .
5. C ladocarpus grandis . P l iy la c to e a rp  a n d  g o n a n g ia  ( e n la rg e d ) .
6. Cladocarpus parad isea  A llm an . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) . (A fte r  A llm a n .)
7. Cladocarpus parad isea . P l iy la c to e a rp  a n d  g o n a n g ia  ( e n la rg e d ) . (A fte r  A llm a n .)
8. C ladocarpus speciosus V e r r i l i .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
9. Cladocarpus speciosus. H y d ro th e c a  ( g r e a t ly  e n la rg e d ) .

10. C ladocarpus speciosus. F r o n t  o f  s te m  sh o w in g  g ro w in g  p h y la c to g o n iu m  (e n la rg e d ) .
11. Cladocarpus speciosus. P ro x im a l h y d ro th e c a , a n d  a  b u d d in g  p h y la c to g o n iu m  ( g re a t ly  e n la rg e d ) .

252



N U T T I N G — A M E R I C A N  H Y D R O I D S . P L A T E  X X V I I I .

P l u m u l a r i d æ .



EXPLANATION TO P L A T E  XXIX.

F ig .  1. C ladocarpus p ourta lesii V e r r i l i .  P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
2. Cladocarpus p ourta lesii. P h y la c to g o n iu m  a n d  g o n a n g ia  (e n la rg e d ) .
3. C ladocarpus carina tus  N u t t in g .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
4. C ladocarpus carinatus. S id e  v ie w  o f  h y d ro th e c a  ( g re a tly  e n la rg e d ) .
5. Cladocarpus carina tus. F ro n t  v iew  o f  h y d ro th e c a ; ( g re a tly  e n la rg e d ) .
0. C ladocarpus carina tus. F ro n t  o f  s te m  (e n la rg e d ) .
7. C ladocarpus carina tus. P a r t  o f  h y d ro c la d iu m  h e a r in g  p h y la c to g o n ia  an d  g o n a n g ia  ( e n la rg e d ) .
8. Aglaophenopsis h irsu ta  F e w k e s . P a r t  o f  h y d ro c la d iu m  ( e n la rg e d ) .
9. Aglaophenopsis h irsuta . S id e  v ie w  o f  h y d ro th e c a  ( g r e a t ly  e n la rg e ^ ) .

10. Aglaophenopsis h irsu ta . F ro n t  v iew  o f  h y d ro th e c æ  ( g re a t ly  e n la rg e d ) .
11. Aglaophenopsis h irsu ta . F r o n t  v iew  o f  s te m  (e n la rg e d ) .
12. A glaophenopsis h irsuta . B asa l h y d ro th e c a  a n d  p h y la c to g o n iu m  (e n la rg e d ).
13. Aglaophenopsis h irsu ta . G o n an g iu m .
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EXPLANATION TO PL A T E  XXX.

F ig . 1. Aglaophenopsis d istans  N u t t in g . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
2. .Aglaophenopsis d istans. F ro n t  o f  s te m  ( e n la rg e d ) .
3. A glaophenopsis verrilli N u t t in g . B ra n c h e d  b y d ro c la d iu iu  b e a r in g  g o u a n g iu in  (e n la rg e d ) .
4. Aglaophenopsis verrilli. P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
5. Aglaophenopsis verrilli. S id e  v ie w  o f  h y d ro th e c a  ( g re a tly  e n la rg e d ) .
6. Aglaophenopsis cornuta  (V e rr i l i) .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) .
7. Aglaophenopsis t ornata . B ra n c h e d  h y d ro c la d iu m .
8. Aglaophenopsis cornuta . F ro n t  o f  s te m , sh o w in g  p ro x im a l h y d ro th e c a  a n d  n e m a to p h o re s  ( e n la rg e d ''.  
!). A glaophenopsis cornuta. G o n an g iu m  (e n la rg e d ) .
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EXPLANATION TO PL A T E  XXXI.

F i « . 1. Lytocarpus racem iferus  A llm an . P a r t  o f  h y d ro c la d iu m  ( e n la rg e d ) . (A fte r  A llm an . )
2. Lytocarpus racem iferus. G onosom e ( e n la rg e d ) . (A f te r  A llm an  ).
3. I.lytocarpus racem iferus. P a r t  o f  p h y la c to c a rp  w ith  g o n a n g ia  ( e n la rg e d ) . (A fte r  A llm an .)
1. Lytocarpus p h ilip p in u s  (K irc h e n p a u e r ) .  P a r t  o f  h y d ro c la d iu m  ( e n la rg e d ) .
5. Lytocarpus p h ilip p in u s. F ro n t  o f  s te m  (e n la rg e d ) .
6. Lytocarpus p h ilip p in u s. G o n a n g ia  on  p h y la c to c a rp  ( e n la rg e d ) .
7. Lytocarpus p h ilip p in u s. H y d ro th e c a  ( g re a tly  e n la rg e d ) .
8. Lytocarpus ram osus (F e w k c s ) . P a r t  o f  h y d ro c la d iu m  ( e n la rg e d ) .
9. Lytocarpus ram osus. H y d ro th e c a  ( g re a tly  e n la rg e d ) .

10. Lytocarpus ram osus. H y d ro th e c a , w i th  lo n g e r  n e m a to p lio re s  (g re a tly  e n la rg e d ) .
11. Lytocarpus ram osus. P se u d o c o rh u la  ( e n la rg e d ) . (A fte r  F e w k e s .)
12. L ytocarpus ram osus. P h y la e to g o n iu m , sh o w in g  h y d ro th e c a  a t  liaso ( e n la rg e d ) .
13. L ytocarpus ram osus. P h y la e to g o n iu m , v ie w e d  from  th e  s id e  ( e n la rg e d ) .

201



N U T T I N G — A M E R I C A N  H Y D R O I D S . P L A T E  XXXI .

P l u m u l a r i d æ .
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F ig .  1. Lytocarpus grandis  (C la rk e ) .  P a r t  o f  h y d ro c la d iu m  (e n la rg e d ).
2. Lytocarpus grandis. P h y la c to c a rp  (e n la rg e d ) .
3. Lytocarpus grandis. B asal p a r t  o f  p h y la e to g o n iu m  ( g re a tly  e n la rg e d ) .
4. Lytocarpus grandis. E n t i r e  p h y la e to g o n iu m  ( g re a tly  e n la rg e d ) .
5. Lytocarpus clarkei N u t t in g . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ).
6. Llytocarpus clarkei. F r o n t  o f  s te m , sh o w in g  n e m a to p h o re s  (e n la rg e d ).
7. Tylocarpuss clarkei. F ro n t  v ie w  o f  h y d ro c la d iu m  (e n la rg e d ).
8. Lytocarpus curlus  N u t t in g . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ).
Í). L ytocarpus curtus. F r o n t  v iew  o f  h y d ro th e c a ; ( e n la rg e d ) .

10. Lytocarpus curtus. H y d ro th e c a  ( g re a tly  e n la rg e d ) .
11. L y to c a r p u s  cuidas.  B ase o f  h y d ro c la d iu m , sh o w in g  n e m a to p h o re s  (e n la rg e d ).
12. Lytocarpus fu rc a tu s  N u tt in g . P a r t  o f  h y d ro c la d iu m  (e n la rg e d ).
13. L ytocarpus fu rc a tu s . F ro n t  v iew  o f  h y d ro th e c a ; (e n la rg e d ).
14. L ytocarpus fu rc a tu s . H y d ro th eca- ( g re a tly  e n la rg e d ) .
15. Lytocarpus fu rc a tu s . F ro n t  o f  s te m , s h o w in g  c a u lin e  n e m a to p h o re s  a n d  p e r fo ra te d  p ro c e ss  (e n la rg e d ) .
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EX P L  AN ATI ON TO PLATE XXX III.

F ig .  1. H alicornaria  speciosa A llm an . P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) . (A fte r  A llm an). 
'2. H alicornaria  speciosa. F ro n t  v ie w  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) . (A fte r  A llm an ).
3. H alicornaria  speciosa. F ro n t  o f  s te m , sh o w in g  g o n a n g ia  ( e n la rg e d ) . (A fte r  A llm an ).
4. H alicornaria  longicauda  N u t t in g .  P a r t  o f  h y d ro c la d iu m  ( g r e a t ly  e n la rg e d ) .
5. H alicornaria  longicauda. F ro n t  v iew  o f  h y d ro th e c a -  ( g r e a t ly  e n la rg e d ) .
6. H alicornaria  raria b ilis  N u t t in g .  P a r t  o f  h y d ro c la d iu m  ( e n la rg e d ) .
7. H alicornaria  rariabilis. P a r t  o f  y o u n g  h y d ro c la d iu m  (e n la rg e d ) .
8. H alicornaria  variabilis. Y oung  h y d ro th e c a  w ith  s h o r t  n c m a to p h o re  (g re a tly  e n la rg e d ) .
9. H alicornaria  rariabilis. F ro n t  o f  s te m , sh o w in g  l a r g e  n e m a to p h o re s  ( e n la rg e d ) .

10. H alicornaria  rariabilis. G o n a n g ia  ( e n la rg e d ) .
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EXPLANATION TO PL A T E  XXXIV.

F ig .  1. Strep tocaulus pu lcherrim us  A llu ian . E n t i r e  co lony . (A f te r  A llm a n .)
2. S treptocaulus pu lcherrim us. P a r t  o f  h y d ro c la d iu m  (e n la rg e d ) . (A fte r  A llm a n .)
3. S treptocaulus pu lcherrim us. F ro n t  v ie w  o f  h y d ro tlie c æ  ( e n la rg e d ) . (A fte r  A llm an .)
4. Nuditheca d a lli  (C la rk ) .  B ra n c h e d  h y d ro c la d iu m  (e n la rg e d ) .
5. N uditheca da lli. P a r t  o f  h y d ro c la d iu m  ( g re a tly  e n la rg e d ) .
6. N uditheca da lli. P a r t  o f  h y d ro c la d iu m  w ith  g o n a n g iu m  (e n la rg e d ) .
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