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Fam. 8. Scolecithricidae.
C haraeterk— Body of som ewhat vary ing  form, sometim es r a th e r  sho r t  and  

robust,  sometim es m ore  s lender.  Cephalosom e coalesced with the  1st pedigerous 

segment, f ron t ca r ry ing  below 2 m ore or  less d is t inc t  soft te n tac u la r  appendages .  

L a s t  2 segm ents  of m etasom e generally  united. Urosom e, as a rule, short,  4 -ar ti-  

cu late  in female, 5-articu la te  in male. Caudal ram i short,  with only 4  apical setæ. 

E y e  small, simple. A n te r io r  an ten n æ  m ore  or less s lender,  1 9 — 23-articu la te ,  

with the ou te r  2 jo in ts  not dist inctly  defined; those  in m a1? t ransfo rm ed  in the 

usual m anner .  P o s te r io r  an ten n æ  with the  ou te r  ram us  6-aMiculate. M as tica to ry  

p a r t  of m andib les  and  maxillae n o t  very strong. A n te r io r  maxillipeds co m p a ra ­

tively small, with the  se tæ  of the  te rm ina l  p a r t  t r an s fo rm ed  to delica te  sensory  

appendages ,  which ara ' e i ther  all verm iform  or  some of them  pedice lla te ,  t e rm in ­

at ing  in a  knob-like d ila ta t ion .  P o s te r io r  m axillipeds s lender ,  with the te rm ina l  

p a r t  reflexed. O ra l p a r ts  in male m ore  or less transfo rm ed .  N a ta to ry  legs 

powerfully developed, and  generally  spinulous on the  h ind  face, in n e r  ram u s  of 

1st pa i r  un iart icu la te ,  of 2nd pa i r  Inarticu la te ,  of 3 rd  an d  4 th  pa i rs  3 -articu la te .  

5th p a i r  of legs sometim es w anting  in female, b u t  m ore  frequently  p resen t ,  though 

of r a th e r  simple s t ru c tu re ;  those in male com para tive ly  s lender  a n d  r a th e r  a sy m ­

metrica l.

R em arks.— I n  this family I  p ropose  to  com prise the  several forms re fe r re d  

by o ther  au tho rs  to the  genus Scolecithrix?of B rad y .  T h e re  çftnnot, in my opinion, 

he any  doub t th a t  some a t  least of these forms ought to be  generically  se p a ra te d  

from each other, as they differ in several very  essential ch a rac ters ,  e. g. m  the  

presence  or absence of  the  la s t  p a i r  of legs in the  female, and  in the  s tru c tu re  

of  these legs in the  male. A n o th e r  ch a rac te r  has  been  called a t ten t io n  to by 

Mr. Th. Scott, viz., the  different developm ent of the  te rm in a l  appendages  to the 

an te r io r  maxillipeds. I  th ink  we m ust adm it  a t  le a s t  4 d ifferent genera ,  viz., 

Scolecithrix, B r a d y ;  Lophothrix. G iesb re ch t ;  Am allophora, Scott, and  Scolëcithri- 

cella, G. 0 .  Sars .  Of these  genera ,  only the 2 la s t-m en tioned  a re  rep re se n ted  in 

the  fauna  of Norway.

8 — Crustacea.
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Gen. 13. Amallophora, Scott, 1894.
Syn: Scolecithrix. Giesbrecht, (part).

„ Scaphocalanus, G. O. Sars.

Generic Characters.— B ody  m ore or less s lender,  an d  of very  different 

appearance  in the two sexes. Cephalosome in female a t ten u a te d  an terio rly ,  and 

sometimes exhibiting in front a d istinct cres t  wholly w anting in m a le ;  ros tra l  

p rom inence very  small and  undivided, te n tacu la r  appendages  exceedingly delicate 

and  filiform. L a s t  segm ent of m etasom e united with the preceding one. Urosome 

less abbrev ia ted  than  in m ost o the r  forms, gen ita l segm ent in female co m para ­

tively sh o r t  an d  scarcely a t  all p ro tu b e ra n t  below, caudal se tæ  r a th e r  unequal, 

the innerm ost b u t  one being much longer than  the o thers.  A n te r io r  an tennæ  

in female consisting of 23 ar ticu la tions,  of which the first 2 are  unusually  large 

and  sharp ly  m a rk e d  off from the succeeding ones ;  those in male r a th e r  s lender  

and angularly  curved in the middle, with some of the a r ticu la tions coalesced. 

P os te r io r  an ten n æ  with both  rami s lender  and  elongated, especially the inne r  one. 

Mandibles with the  3 ou ter  denticles of the cutting  edge of  the sam e appearance ,  

b iden ta te ,  palp  with the ou te r  ram us  exceedingly large, inner  com paratively  small. 

A n ter io r  maxillipeds with the  3 ou te r  appendages  of the  te rm inal  p a r t  vermiform, 

the rem ain ing  5 sho r te r  and  each te rm ina ting  in a bud-like d ila ta tion  (amalia). 

Oral pa r ts  in male considerably  transform ed. 1st pa i r  of n a ta to ry  legs com­

para tively  small, the succeeding ones very powerfully developed, with the  inner 

ram us coarsely spinulous on the h ind  face; te rm inal spine of ou te r  ram us strong, 

s e rra te  outside. L a s t  pa ir  of legs in female distinctly developed, Inarticulate  or 

imperfectly t r ia r t icn la te ,  la s t  jo in t  fusiform, with a s lender  den ticu la ted  spine 

inside, a  very shor t  one outside, and a somew hat longer  one at the tip ;  those 

in male no t  very  large, and  r a th e r  asymmetrica],  r igh t  leg with the 2nd basal jo int 

g rea tly  tumefied in its proximal par t ,  and  ca rry ing  inside a  styliform appendage  

(inner ram us), its distal p a r t  a t tenua ted  and  carry ing  a t  the tip a com paratively 

short 3-articulate  appendage  (outer ram us)  ; left leg with the 2nd  basal jo in t  

n arrow  cylindric, te rm inating  in 2 subequal 3 -articu la te  rami.

R em arks .— In  the y ea r  1894, the  well-known Scotch na tu ra lis t ,  Th. Scott, 

published a m ost in te res ting  Ivcport on the E n to m o s t ra c a  collected during the 

expedition of the Telegraph  S tea m er  “B u c ca n ee r” in  the gulf of Guinea. Among 

the num erous forms of Calauoids procured ,  th e re  were some species, which, 

though on the whole exhibiting the  charac ters  of the genus Scolecithrix  o f  Brady , 

differed \e ry  conspicuously in the peculia r  transfo rm at ion  of  some of the term inal



appendages  to the an te r io r  m axillipeds. 'Fliese species were com prised within a 

p a r t icu la r  sub-genus, to which the  above-m entioned nam e was assigned. In  my 

opinion, th is  sub-genus ought certa in ly  to be ra ise d  to the ra n k  of a t ru e  genus, 

as i t  also exhibits  in several o ther  respects  well-m arked differences from the  type 

of  the  genus Scolecithrix’, u k  dam e  (Lubbock). One of the  species included in 

this  genus, viz., A . tgpica, Scott, has  since been rem oved by D r. G iesbrecht,  

who considers i t  to be the m ale  of  a species of the genusu Xanthocalanus. The 

o ther  3 species a re ,  however, undoub ted ly  congeneric ,  and  one of them, A . m agna, 

Scott,  I  now consider  to be iden tical with the form I have descr ibed  from 

N a n se n ’s P o la r  E xped i t ion  as  Scaphocalanus acrocephalus. A no ther  po la r  form, 

likewise described  in my A ccoun t of the C rustacea  oí th a t  E xped i t ion ,  viz., Scoleci­

th r ix .'brevicornis, has  tu rn ed  out, on a closer exam ina tion ,  to  belong to the same 

igenus. A ccord ing  to  m ore rec en t  investigations, both  these  forins a re  referab le  

to  the  fauna  of Norway, and  they  will the re fore  be described  below.

2 1 . A m allophora m agna, Scott.
(PI. X X X IV  & XXXV).

Amallophora m agna , Tli. S c o tt  K eport on E ntom ostraca  from  th e  (tuii’ of Guinea. T ran sac t 
Limi. Sop. London, Vol. IV, P a r t  I, p. 55, PI. IV, figs. 5 —9.

Syn: Scolecithrix cristata  Giesbrecht,.
,, tSiaphocalamis acrocephalus, G. 0 . Sars.

Spécifie Characters. — Female. B ody  m odera te ly  s lender ,  with the  an te r io r  

division p ronounced ly  navicular  in  form, being g radua l ly  a t te n u a te d  a n te r io r ly ;  

com bined cephalosomc an d  1st pedigerous segm ent occupying fully h a l f  the  length 

of the  en tire  body. F ro n ta l  p a r t ,  seen la tera lly ,  narrowly  rounded  and  su rm oun ted  

by a  very dist inct ,  helm et-shaped  crest. L a te r a l  p a r ts  of las t  segm ent of m eta-  

some slightly an g u la r  below. Urosome equalling in length  ab o u t  y 3 of the an te r io r  

division, gen ita l segm ent scarcely longer than  the  succeeding one. Caudal ram i 

very  short,  ab o u t  as long as they a re  b road ,  apical setæ much elongated , especially 

the inne rm ost  bu t  one. E y e  appa ren t ly j jve ry  small. A n te r io r  an tennæ , when 

relieved, reach ing  abou t to the  end of the  an te r io r  division. A n te r io r  m axillipeds 

with the  ipcdiccllated te rm in a l  ap p e n d ag e s  com paratively  small. L a s t  pa ir  of legs 

imperfectly  3-ar t icu la te ,  m iddle jo in t very small and  no t d is t inctly  defined from 

the  te rm ina l  one.

M ai» r a th e r  m ore s lender  in form than  female, fron ta l p a r t  som ew hat 

ab rup tly  con trac ted ,  b u t  w ithout any  trac e  of a crest.  L a s t  segm ent of m etasom e 

w'ith the  la te ra l  p a r t s  ro u n d ed  off. U rosom e cons iderab ly  longer  th a n  in female.
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exceeding ha l f  the  length of the an ter io r  division, genital segm ent very short, 

2nd segm ent large and  tumid, 5th segm ent very sm all;  caudal ram i mobile and  

generally  sp read  out. A n te r io r  an tennæ  with well-marked, hand-like, sensory 

appendages on the proximal pa r t ,  8th jo in t  about the length  of the  4 preceding 

ones, and  composed of  several coalesced ar ticula tions,  ou te r  ha lf  of the an tennæ  

very slender. L a s t  pa ir  of legs, when reflexed, scarcely  reach ing  beyond the 

middle of the u rosom e; both  legs of abou t  the same length, ram i of the  left one

near ly  as long as the 2nd basal jo in t ,  and  slightly incurved.

Colour not yet ascerta ined .

L eng th  of adu l t  female about 5 mm., of male 4 y 2 mm.

R em arks .— This form was first described  by Tb. Scott  from a solitary, 

somewhat defective female specimen, found in a p lankton-sam ple  taken  off the Sao 

Thomé Is lands  in the G ulf  of Guinea. A pparen t ly  the  sam e species was recorded  the 

following yea r  by D r.  G iesb rech t from the Pacific, un d er  the nam e of Scolecithrix

cristata. N either  of these s ta tem en ts  had  come u nder  my notice when I  was

examining the p lankton-m ate r ia l  from N a n se n ’s P o la r  E xpedition .  Indeed ,  I  could 

not, a t  th a t  time, have imagined, th a t  any of the po lar  forms were to be sought 

for among species collected in the  tropical p a r ts  of the  ocean. R ecen t  investiga­

tions have, however, proved th a t  pelagic organism s m ay occasionally be ca rr ied  far 

from their  true  home by subm arine cu r ren ts ;  and  therefore  a  thorough acquain tance  

with those from o ther  t rac ts  of the oceans is ind ispensable  in the  de term ination  

of such organisms. 1 cannot, indeed, find any essential difference between the 

no r thern  form and  those observed by Th. S cott  and  D r. G iesb rech t;  an d  I  am 

therefore inclined to believe tha t  all these 3 forms belong  to  one and  the  same 

species, in spite of the ir  widely rem ote  occurrence.

T he  p resen t  species m ay be easily recognised, a t  any  r a te  in the female 

sex, by the j ’eculiar, helm et-shaped  cres t  on the frontal p a r t .  T he  caudal se tæ  are  

very britt le ,  and  it  is r a th e r  unusual to m eet with a specimen having them  all 

uninjured.  In  the specimen exam ined by Th. S cott they were all broken a t  the base, 

a. I in the g rea te r  num ber  of specimens collected during  N an se n ’s P o la r  Exped i t ion ,  

they were also m ore or less defective. I t  is owing to this circum stance th a t  

they  have no t been correctly  figured in my account of th a t  E xped it ion .  I  have 

subsequently convinced myself  tha t,  as in o ther  Scolecithricidae, only 4  sueli setæ 

in reality  occur on each caudal ram us,  the 5th (outerm ost one) only being p resen t 

in quite a rud im en ta ry  condition, as a minute hair .  The extrem ely  delicate 

term inal appendages of the an te r io r  maxillipeds are  also easily dam aged, an d  their  

peculiar s tructure  was no t clearly seen in the  po la r  specimens a t  f irst examined.
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Occurrence.— Tins handsom e Calanoid, which is undoub ted ly  of true  arc tic  

origin, has  recen tly  been s ta ted  by Mr. 0 .  N o rd g a a rd  to occur off the  N orw egian 

coast, he having found some specimens, toge ther  with o the r  relict  arc t ic  forms, in 

the  H erlö  F jo rd  n e a r  B ergen ,  'at a  depth  of abou t 400  m etres .  I  have myself  found 

it  occasionally  in 2 different p lank ton-sam ples  ta k en  during  the  cruise of the “M i­

chael S a r s ” in 1900, the  one from S ta t .  9, loca ted  a t  some d is tance no r th  of the 

S hetland  I s lands ,  the  o ther  from S ta t .  34, eas t  of J a n  Mayen, the  dep th  being 

reco rded  to be from 200 to 1000 m etres.

D istr ib u tio n .— G ulf  of G uinea  (Scott), Pacific in  3 5 °  N. L a t . ,  125° W . 

Long. (Giesbrecht) ,  P o la r  basin  crossed  by N ansen , in m any places r a th e r  a b u n d a n t  

up to the very surface of  the sea.

2 2 . A m allophora brevicornis, G. O. Sars .
(PI. XX XVI).

Scolecithrix brevicornis, (i. 0 . Sars. The N orw egian N o rth  T olar E xpedition.
Crustacea, p. 40, PI. X.

Specific C in tra d o s .— Female. B ody  r a th e r  sho r te r  and  m ore ro b u s t  in 

form than  in the preceding  species, being less a t ten u a te d  an ter io r ly ,  f ron ta l p a r t  

ob tuse ly  rounded , an d  w ithout any  trac e  of  a crest. L a s t  segm ent of m etasom e 

w ith  the la te ra l  p a r ts  angularly  produced . F ro so m e  com paratively  s lender, 

som ewhat exceeding y 3 of the  length  of the  an te r io r  division. Caudal ram i about 

twice as long as they  are  b road ,  apical setae less e longated  th a n  in A . m agna. 

A n te r io r  an tennæ  com paratively  short,  not near ly  a t ta in in g  the  length of the 

an te r io r  division, bu t  o therwise ag ree ing  in s t ru c tu re  with those in A. m agna. 

P o s te r io r  antennae ‘likewise of a very  s im ilar  appearance .  P ed ice lla ted  sensory 

appendages  of an te r io r  maxillipeds com paratively  la rge r ,  and  curved in different 

d irections. N a ta to iy  legs very  powerfully developed, and  of  a lm ost  exactly  the  

same s tru c tu re  as in A . m agna. L a s t  p a i r  of legs likewise r a th e r  similar,  though 

com paratively  smaller,  and  each only com posed of 2 joints.

M ale  unknowm.

Colour n o t  ye t  a sce rta ined .

L en g th  of  adu l t  female n o t  quite 2 mm.

Domarles.— This form, firs t  descr ibed  by the  p re se n t  au th o r  from N a n s e n ’s 

P o la r  Exped i t ion ,  was a t  th a t  time erroneously  re fe r red  to the  genus Scolecithrix  

of  B rad y .  On a closer exam ination ,  I  have now convinced m yself  th a t  it 

ought rea lly  to  be included in the  genus Amallo2thoru of  Scott ,  as the te rm ina l  

appendages  of the  an te r io r  maxillipeds exhibit  the  pecu lia r  s t ru c tu re  charae-
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teristie  of th a t  genus, and  a S a l s o  a g rea t  similarity in the s truc tu re  of the various 

other limbs is found to exist between this and  the preceding  species. This form, 

however, exhibits a r a th e r  different ex ternal ap p e aran c e  owing to the less p r o ­

nounced navicular form of the a n te r io r  division of the  body, the complete absence 

of any fronta l crest, and  the shortness  of the  an ter io r  an tennæ . I t  is also of 

far  inferior size.

Occurrence.— A solitary, b u t  well p reserved, female specimen (the one here  

figured) of this arc tic  form was found in a p lankton-sam ple  taken  during the  cruise 

of the “ Michael S a r s ’: in 1900, a t  S ta t.  34. As this S ta t ion  is located  within the 

limits of the  N orwegian Sqjl, the  p resen t  Calanoid  may proper ly  be included in 

the  fauna  of Norway.

D istr ibu tion .— P ola r  bas in  crossed by N ansen,  in one place, no r th  of 

8 1 n of la titude.

Gen H. Scolecithricella, G. o. Sars, n.

Syn: Scolecithrix. auctorum  (part).

Generic Characters. —B ody  not very diss im ilar  in the  two sexes, and  of 

com paratively  short and robust  form, with the an te r io r  division m ore or less 

s trongly vaulted  above, and  very smooth, without any cres t  in front.  R os tra l  

prominence bifurcate, each ha lf  t ipped with a short,  soft lappet.  Last, segment of 

m etasome united  with the preceding  one, and  having the la te ra l  p a r ts  rounded  

off. P re só m e  com paratively small, especially in female. Caudal se tæ  no t much 

e longated, and subequal. A n te r io r  an tennæ  in female r a th e r  slender, 22-articulate ,  

the la s t  2 jo in ts  being continent, in male transfo rm ed  in the  usual m anner. 

P oster io r  an tennæ  with the ou ter  ram us  longer th a n  the inner. M andibles with 

the  m astica tory  p a r t  but slightly expanded, inne r  ram us  of palp well developed, 

though sm aller  than  the  outer. Maxilla; and  pos te r io r  m axillipeds about as in 

Amallophora. A n ter io r  maxillipeds, lnnvever, with all the te rm inal appendages of 

the same appearance,  vermiform. O ra l  p a r ts  in male slightly transfo rm ed . N a ta to ry  

legs rem arkab ly  elongated, resem bling in s t ruc tu re  those in Amallophora', te rm inal 

spine of outer ram us, however, no t  se rra te ,  but very m inutely denticulated  outside. 

L a s t  pa i r  of legs p resen t in both sexes, in female very small, un iart icula te ,  lamellar,  

with 2 comparatively short spines inside the  tip ; in m ale  considerably  produced, 

r igh t  leg the longer and ca rry ing  a t  the end of the 2nd jo in t  a styliform appen ­

dage, left leg simple, with the 1st jo in t  conspicuously dila ted  distally.
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Remarles.— I  have felt justified in establish ing this new genus to include a 

n um ber  of species previously re fe r re d  to the  genus Scolecithrix  of B rady , but,  like 

Am allophora, differing m ater ia l ly  from the  type  of this genus, S. chance (Lubbock), 

in the  p resence in the  female of a 5 th  p a i r  of distinct,  though small legs. This 

genus differs from Am allophora  in the  s tru c tu re  of these legs in bo th  sexes, as 

also in the  uniform ap p e a ran c e  of the  te rm inal  ap pendages  of the an te r io r  maxilli­

peds ,  these  being all vermiform as in Scolecithrix. The type of this genus is

S. m inor  of B rad y ,  a  species which seems to  have a very v ide d is tribution ,  and

also belongs to the  N orw eg ian  fauna .  In  addition  to this, the  following M ed ite r ­

r an e an  species, rec o rd e d  by D r.  G iesbrech t,  a re  in all p robab i l i ty  referab le  to 

the  same genus, viz. S. v itta ta , tenuiserrata, p ro fu n da , longipes, abyssalis, dubia, 

dentata, m arginata , longifurca. In  the  N o rth e rn  Ocean, only the type species is 

rep resen ted .

23. Scolecithricella m inor (Brady).
(pj. X X X v ir  & X X X V III).

Scolerithrir minor, B rady, R ep o rt ou th e  Copepoda o f th e  C hallenger Expedition ,
p. 58, PI. XVI, figs. 15, 16; PI. X V II, figs. 1—5.

Specific Characters.— Female. A n te r io r  division of body, seen dorsally ,

oblong oval in form, g re a te s t  width but slightly exceeding Vs of  the  length, an te r io r  

ex trem ity  narrow ly  rounded ,  p os te r io r  som ew hat con trac ted  ; seen la tera l ly ,  gently  

vau l ted  above and  obtusely t ru n ca ted  an ter io r ly ,  the  d o rsa l  m arg in  f i rm in g  

a  rem ark ab ly  bold  cu rva tu re  in  front.  L a s t  segm ent of m etasom e with the 

la te ra l  p a r t s  som ew hat lam ellar ,  forming a n  obtuse co rner  below. U rosom e u n u su ­

ally small and  narrow’, only slightly exceeding 1/ i  of  the  length of the  an te r io r  

division, gen ita l segm ent constric ted  a t  the  base  and  no t a t  all p ro tu b e ra n t  below. 

Caudal ram i com paratively  sh o r t  and  som ew hat divergent,  with all the  apical se tæ  of 

the  sam e length. E y e  \ e r y  small, subventra l .  A n te r io r  an ten n æ  m odera te ly  slender, 

reaching,  when reflexed, abou t to tbe  end of the  an te r io r  division of the body, 

the  first 2 a r t icu la tions  no t  dist inctly  defined. 2nd  and  3 rd  p a i rs  of n a ta to ry  

legs with sc a t te red  spinules on the  hind face of both  r a m i ;  4 th  p a i r  w ithout such 

spinules. L a s t  p a i r  of legs form ing each a b road ly  oval lam ella  a rm ed  inside 

the  tip  with 2 unequa l spines, the  d istal one very small, the  proxim al one abou t 

h a l f  the  length of the lam ella ,  ou ter  edge with a small ledge a t  ab o u t  the  middle.

M ale  resem bling  the  female bo th  in size and  genera l  form, though having 

the  urosom e m ore e longated  and, as usual,  5-articulate , la s t  segm ent very  short.  

C audal ram i com para tive ly  sh o r te r  th a n  in female and  mobile. A n te r io r  an tennæ  

with well-marked, band-like, sensory  appendages  on the proxim al p a r t ,  and  angularly



curved in the middle, num ber  of ar ticula tions considerably  reduced. L a s t  pa i r  of 

legs very slender, reaching beyond the  tip of the urosome, te rm inal jo in t  of r igh t  

leg bayonet-shaped, th a t  of left leg transfo rm ed  to a  thin oblong lamella.

Colour. Body in both  sexes highly pellucid, and  almost without any 

p igm ent;  n a ta to ry  legs, however, generally  tinged with yellow.

L eng th  of adul t  female 1.40 mm., o f  male abou t the same.

B e m a ris .— I  have been in some doubt abou t  the  identification of this 

form, chiefly because Prof.  B rad y  describes the 5th pa i r  of legs in the  female as 

3-articulate.  I  think, however, th a t  this m us t  be due to a m istake, an d  th a t  in 

all probabil ity  the legs figured do n o t  belong to a female specimen, bu t  more 

p roper ly  to an im m ature  male. Otherwise the  figures given agree p re tty  well 

with the p resen t form, the  peculiar  bayone t-shaped  appearance  of the  term inal 

jo in t of the r igh t  la s t  leg in the adu l t  male being exactly  alike in the  2 forms.

Occurrence.— I  have met with this form occasionally  a long the greatei 

p a r t  of the Norwegian coast,  from the  Chris t iania  F jo rd  no r thw ards  a t  leas t  to 

the Lofoten  Is lands .  I t  has  also recently  been found, though r a th e r  sparingly, 

in some of the p lankton-sam ples  taken  in the open sea  during the cruise of the 

“Michael S a rs"  in 1900. In  it* hab its  this Calanoid is a t ru e  pelagic form, often 

occurring close to the  surface of the  sea.

D istr ibu tion .-  N orth  A tlan tic  Ocean (Brady),  G u lf  of G uinea (Scott), 

In d ian  Ocean (Giesbrecht).

Section 2.

Isokerandria.

This new section is es tablished to comprise a  num ber  of Calanoids 

which are  d is t inguished from those belonging to the  2 sections recorded  by I)r .  

G iesbrech t (A m phascandria  and  H e te ra r th ra n d r ia )  by the fact,  th a t  the an ter io r  

an tennæ  do no t exhibit any conspicuous difference in the  two sexes, and  th a t  the 

oral parts ,  as a  rule, are  also of much the  sam e ap p e a ran c e  in the  male and  the 

female. T he  h itherto  known forms belonging to  this section had  2>reviously been 

referred  par t ly  to the Scolecithricidae, p ar t ly  to the  Pseudocalaniclce, and  p ar t ly  to
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the J lisophriidce. I  th ink, however, th a t  a t  any  r a te  some of these  forms ought to 

be reg a rd e d  as types of p a r t icu la r  families. 4  such families a re  he re  es tablished, 

each as ye t  contain ing  only a  very lim ited num ber  of genera .  I t  is however very 

p robab le  th a t  the  num ber  of  g en e ra  will be cons iderab ly  inc reased  in the  fu tu re ;  

for, owing to the  peculia r  h ab i ts  o f  these  Calanoids,  our knowledge of the  existing 

forms is certain ly  still very im perfect.  T hey  all ag ree  in being p ronounced  bottom - 

forms, an d  canno t of course be ca p tu red  in the  o rd inary  tow-net, b u t  only by the 

a id  of the  dredge  or by some o ther  im plem ents  with which the  very  bo ttom  is 

swept. As they are  of a very small size, m oreover, it will be easily unders tood ,  

th a t  they  m ay to a  g re a t  ex ten t  have escaped  the a t ten t ion  of Carcinologists.  

Indeed ,  o u r  knowledge reg a rd in g  these pecu lia r  Calanoids we owe alm ost exclusively 

to Th. Scott, who has  succeeded in d iscovering m any  in te res t ing  deep-w ater  Copepods 

by subjecting  the  traw l-refuse of fishermen to a m inute  microscopical exam ination .  

F ro m  o the r  countries,  we only know one so li tary  form re ferab le  to th is  section, viz. 

the  pecu lia r  Calanoid  first descr ibed  by D r.  G iesb rech t as M oebianus gi/rans, a 

fo rm  which was oiffy observed in the  aq u a r ia  of the  Zoological S ta tion  in Naples, 

hav ing  p robab ly  been t ran s fe r red  to  them  quite accidenta lly  with the various 

bottom -oi 'ganism s (H ydro id s  or Corals) growing in them. I  myself, by the  aid 

of a  very light dredge, long ago procured  several forms belonging to th is  sect n 

a t  different p a r t s  of the  Norw egian  coast.  T hese  will be descr ibed  below. On the  

o the r  han d ,  1 have n o t  felt just if ied  in including in the Norw egian  fauna any of 

the  addit iona l  species observed  off the S cottish  coast, by Th. Scott ,  on account of 

the  non-pelagic ch a rac te r  of those Calanoids.

Fam. 9. Diaixidae.
Characters.— G en era l  hab i tu s  recalling  th a t  in  the  Scolecithricidæ. Ce- 

phalosom e united with the  1st ped igerous segment, f ron t  p roduced  below to an 

undiv ided  ros trum . L a s t  segm ent of m etasom e dis t inctly  defined from the p r e ­

ceding one. U rosom e com paratively  small, in  female com posed of 4, in m ale  of 

5 segm en ts ;  cauda l  ram i short,  each  with 4  subequal apical setæ. E y e  dist inct ,  

double. A n te r io r  an ten n æ  scarcely differing in the  two sexes, com paratively  

slender, with the last 2 a r t icu la t ions  well defined. P o s te r io r  an ten n æ  ¡with the  

in n e r  ram u s  unusually  small. O ra l  p a r t s  on the  whole resem bling  in s t ruc tu re  

those  in  the  Scolecithricklce,x the te rm in a l  ap p e n d ag e s  of  the  an te r io r  m axillipeds 

9 — Crustacea.



having a similar vermiform shape. N a ta to ry  legs with the same num ber  of jo in ts  

in the ram i as in th a t  family. L a s t  pa i r  of legs wholly absen t  in female, in 

male of  ex t rao rd inary  size and  very  complicated s tructure .

R em arks.—This family bears  a close resem blance in several points to the 

Scolecithricidœ, y e t  differing very materia lly , both  in the uniform appearance  of 

the an ter io r  an tennæ  in the  two sexes, an d  in the  enormous developm ent and 

peculiar  s t ruc tu re  of the la s t  pa i r  of legs in the  male. I t  contains as y e t  bu t  a 

single genus, to be described below.

Gen. 15. DiaiXiS1), G. 0 .  kSars, n.

Syn: Scolecithrix , Scott (part).

Generic Characters.— B ody n o t  very slender, with the  an te r io r  division 

much vaulted in  front. B os tra l  prom inence simple, deflexed, w ithout any  ten tacu la r  

filaments. L a s t  segm ent of m etasom e in female with the la te ra l  p a r t s  lam ellar ly  

produced. Urosome comparatively short,  gen i ta l  segm ent in female produced 

dorsally. E yes  subventral,  p laced close together ,  though well defined in the middle. 

A n ter io r  an tennæ  Id -a rt icu la te ,  with some of the  se tæ  of the te rm inal jo in ts  

ciliated. P o s te r io r  an tennæ  with the ou ter  ram us  very  large, 6-articulate , la s t  

jo in t  much the longest. M andibles  s lender, with the m as t ica to ry  p a r t  scarcely a t  

all expanded, inne r  ram us of  palp poorly  developed. A n te r io r  m axillipeds with 

the term inal appendages very delicate and all of the same appearance .  P o s te r io r  

maxillipeds with the  te rm inal  p a r t  unusually  shor t  and reflexed. N a ta to ry  legs 

slender, without any spinules on the  h ind  face, te rm inal  spine of  outer ram us in 

the  2nd to 4 th  p a i rs  coarsely denticu la te  outside. L a s t  p a i r  of legs in male 

transform ed to a powerful g rasp ing  organ, a t tached  to the body by a thin and 

flexible stalk, and  composed of a  la rge  and tumid basal p a r t  and 2 ram i of nearly  

equal length, the  r igh t one forming the  im m edia te  continuation of the basal par t ,  

the left one beig movahly ar ticu la ted  to its pos te rio r  face.

Remarles.— This genus is es tab lished  to include the peculiar  form described 

by Mr. A. Scott as Scolecithrix hibernica, which species m ost  certa in ly  does not 

belong to  B rad y ’s genus. In addition  to the typical form, an o th e r  nearly-allied 

species has  been recorded  by' Th. Scott  as Scolsnithiix pygm çm . Only the first 

of these species belongs to the fauna of Norway.

*) Nomen proprium .



24. Diaixis h ibernica (A. Scott).
(PI. XNX1X & XL).

Scolecithrix hibernica, Audi-. Scott, Ann. N at. H ist., (ith series, Vol. 18, 

p. 362, I>1. X V II & X V III.

Specific Characters.— Fem ale. A n te r io r  division of body, seen dorsally , 

elliptical in form, g re a te s t  width n o t  a t ta in in g  h a l f  the  length ,  an te r io r  ex trem ity  

narrow ly  rounded ,  p o s te r io r  cons iderab ly  co n tra c te d  ; seen la tera l ly  evenly vau lted  

above an d  som ew hat w idening an ter io r ly ,  d o rsa l  m arg in  curving ab rup tly  in front, 

ro s t r a l  prom inence conical in  form and  ex tended  s tra ig h t  downwards. L a s t  seg­

m en t of m etasom e very shor t  and deeply em arg ina ted  in the  middle, la te ra l  p ro ­

jec t ions  i r regu la rly  t r iangu la r ,  and  defined above by a slight incision of the  m arg in ,  

being closely applied to the  gen ita l segment, to the  end of which they extend. 

U rosom e not a t ta in in g  even V3 of the leng th  of the an te r io r  division, gen ita l 

segm ent with a  very  conspicuous gibbous prom inence  dorsally . Caudal ra m i  

som ew hat longer th a n  they are  b road ,  an d  slightly d ila ted  distally, each  with a 

small den tiform  projection  ou ts ide  the apical setæ, the  la t te r  b u t  very  slightly 

d ivergen t and  som ew hat exceeding the  urosom e in length .  A n te r io r  an tennæ , 

when reflexed, reach ing  abou t to  the end  of  the  g en i ta l  segm ent.  P o s te r io r

an ten n æ  with the ou ter  ram us  m ore  th a n  twice the  length  of the inner.  A n te r io r
* 0

maxillipeds with abou t 5 vermiform ap pendages  a t  the  tip. P o s te r io r  m axillipeds 

with the  te rm inal p a r t  scarcely exceeding 1/ 3 of  the length  of  the 2nd b asa l  jo in t .  

N a ta to ry  legs successively inc reas ing  in  length  pos te r io rly ,  4 th  pa i r  very slender, 

with the te rm ina l  jo in t  of ou te r  ram u s  a lm ost l inear  in form, and  having  the 

p roxim al spine of  the ou te r  edge p laced beyond the m iddle.

M ule on the  whole resem bling  the  female in  the  gene ra l  shape  of the 

body, h u t  hav ing  the  la s t  segm ent o f  m e tasom e very small an d  not p roduced  la tera l ly .  

U rosom e m ore  s lender ,  and  as usual 5 -articu la te ,  la s t  segm ent very short.  L a s t  pa i r  

of legs, when reflexed, reach ing  far  beyond  the  tips of the  caudal setæ, basa l  p a r t  

with a comb-like series o f  abou t 5 curved spines on the  left  s ide ;  r ig h t  ram us 

som ew hat band-like ,  ir regu la r ly  flexuous and  ca r ry ing  on the tip a  m ovable h a n d ­

like piece p roduced  in to  2 digitiform processes, left ram us  4 -articu la te ,  with the  

2nd  jo in t  the la rg e s t  and  p roduced  outs ide in to  several i r re g u la r  projec tions,  la s t  

2 jo in t s  com paratively  sho r t  and  som ew hat lam ella r ,  the te rm ina l  one ca rry ing  

inside a  s lender  flexuous se ta  an d  2 sho r t  spines.

Colour. B ody  in bo th  sexes pellucid, with a  fa in t  carneous  tinge, and  

pa r t ly  m o tt led  with a  pale rose  p igm ent.

L en g th  of  adu l t  female 1.20 mm., of m ale  1.10 nun.
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R em arks .— Tins form was first described in the y ea r  1896 by J l r .  A ndrew  

Scott, the  son of the well-known Scottish na tu ra lis t ,  T hom as Scott, from speci­

m ens p rocured  in  the Ir ish  Channel by the aid of a small tow-net fas tened  to 

the beam  of a fish-trawl. I  had m yse lf  long before observed this form in the  upper  

p a r t  of the  C hris t ian ia  F jo rd ,  and had  assigned to it the provisional nam e D ia ix is  

oleacea, owing to a  peculiari ty  to be m entioned  fa r th e r  on. This form, though 

resem bling  in its ex ternal appearance  some species of the  genus Scolecithricella, 

m ay  on a closer inspection  be easily recognized in bo th  sexes, the female by the 

peculiar adpressed  la te ra l  projections of the las t segment of the m etasom e, the 

male by  its enormously developed legs of la s t  pair.

Occurrence.— In  addition  to the  C hris t ian ia  F jo rd ,  where it  is r a th e r  com­

mon, I  have met with this form occasionally in several o the r  places of the  N orwegian 

coast, ,ns far as up to the T rondh jem  F jo rd .  I t  is fourni in m o d e ra te  depths, 

ranging  from 29 to 60 fathoms, on a m uddy bottom, and  always close to the 

ground. F o r  cap tu r ing  this and other  delica te  bottom -organism s, I  have employed 

a very light dredge, by which only a  small portion of the superficial bottom- 

m ater ia l  is taken  up. I f  this m ateria l be placed toge ther  with a small am ount of 

sca -w a te r  in a  shallow vessel, the  specimens will a t  once m ake the ir  appearance ,  

owing to a peculiari ty  wdiich they have in com mon with some o ther  micro-organisms, 

namely, th a t  when coming in contac t with the surface, they invariab ly  rem a in  on it, 

floating about like small air-bubbles, and  they can thus easily he p icked up by the 

aid of a small feather.

D istr ibu tion .— Irish  Channel (A. Scott), Scottish coas t:  F i r t h  of  Clyde, 

M oray F ir th ,  off F a i r  I s lan d s  (Th, Scott).

Fam. IO. Stephidae.
Characters.— F o rm  of body generally  shor t  and stout, not very d issimilar 

in the two sexes. Cephalosome united with the 1st pedigerous segment, front 

simple, without any ro s tra l  prominence or te n tacu la r  appendages .  L a s t  2 seg­

ments of m etasom e coalesced. U rosom e in female composed of 4, in male of 5 

segments. E y e  wholly absent.  A n te r io r  an tennæ  of exactly  the same appearance  

in the two sexes, and  r a th e r  slender, with the la s t  2 jo in ts  d istinctly  defined. 

P o s te r io r  ijntennse and  oral p a r ts  norm al,  tlje la t te r  not t ransfo rm ed  in  m ale .
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T erm ina l appendages  of an te r io r  m axillipeds n o t  sensory. N a ta to ry  legs with tlie 

sam e num ber  of jo in ts  in the rami as in the D la lx id ie , b u t  no t  near ly  so elongated. 

L a s t  p a i r  of legs p re se n t  in both sexes, in female r a th e r  small and  of simple 

s truc tu re ,  in m ale  la rge ly  developed, uniram ous,  left leg the  la rg e s t  and  having 

some of the jo in ts  conspicuously dila ted .

Pem arlcs .— The type of this family is the  genus Stephos of  S co tt  ( Moe-, 

b'uums, G iesbr.) ,  which was p laced  by D r.  G iesb rech t within his subfamily Ckniso- 

calanim e, answ ering to the  family P sciidocalanidœ  of the  p re se n t  account.  I  think, 

however, th a t  this a r r a n g e m e n t  is quite inadm issib le , since this genus differs in 

several po in ts  very  essentially  from the o the r  g en e ra  of  this  family. T he  uniform 

s tru c tu re  of the an te r io r  an ten n æ  and  the  oral p a r ts  in both  sexes proves it in 

rea li ty  to belong to the section Isukerandria, as h ere  defined. The p re se n t  family 

likewise differs r a th e r  m a te r ia l ly  from the D iaixidae  in the  s tru c tu re  of the a n te r io r  

maxillipeds, as also in the  p resence of d istinctly  developed, though small, legs of 

the 5th p a i r  in the  female, and the  s tru c tu re  of these legs in the male. In  add i­

tion to the typical genus, Stephos Scott, ano ther  a p p a ren t ly  nearly-a llied  genus, 

Parastephos, will be descr ibed  below.

Gen. 16. StephOS1), Scotfi, 1892.
Syn : M oebiamis, G iesbrecht.

Generic Characters.— Body of  a r a th e r  short and  com pact form, with the 

an te r io r  division lfiTire o r  less tumefied. F r o n t  cut off, as i t  were, below, and n o t  

forming any  percep tib le  p rom inence.  L a te ra l  p a r t s  of la s t  segm ent of m etasom e 

rounded  off, som etim es lam ellar ly  expanded . Urosome com paratively  sh o r t ;  caudal 

rami likewise short,  b u t  with the  apical se tæ  r a th e r  e longated .  A n te r io r  an ten n æ  

m odera te ly  s lender,  21 -a r t icu la te ,  with sc a t te red  b ris tles  in  front. P o s te r io r  

an ten n æ  with the  ou te r  ram u s  longer  th a n  the inner.  A n te r io r  lip rem arkab ly  

prom inen t.  M andib les  s trong, with the  m as t ica to ry  p a r t  som ew hat expanded , 

ou te rm ost denticle  n o t  very different from the  o thers  ; palp  wfith the  in n e r  ram us  

fully as la rge  as the outer.  A n te r io r  m axillipeds com para tive ly  small ; p os te r io r  

ones well developed, wfith the  te rm ina l  p a r t  e longated  an d  n o t  reflexed. N a ta to ry  

legs with the  ram i no rm al  in  bo th  sexes. L a s t  pa ir  of legs in female 3-ait icu la te ,

2) I do n o t consider i t  necessary to  change th is nam e to  Stejihns, as proposed by Dr, 
G iesbrecht, since th ere  a re  several generic  nam es generally  ad m itted  in Zoology, w hich  have 
a sim ilar G reek te rm ination  (R hinoceros, Aceros, etc.)
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with the la s t  jo int spiniforndy p roduced ; those in male very large, both legs well 

defined and  angularly  curved n e a r  the base, the  r igh t  one 4-articulate ,  te rm inating  

ist  a m ore or less claw-like piece, left  5-articulate ,  with the penu lt im ate  jo in t  

much tumefied, la s t  jo int incurved and  provided with a num ber  of delicate  leaf-like 

appendages.

R em arks .— As above sta ted , this genus was first (in the  y ea r  1892) 

es tablished by Th. Scott, to include a small Calanoid found by him off the  Scot­

tish coast, S. m inor. In  the same year ,  bu t  somewhat la te r ,  D r.  G iesbrech t 

described a M ed ite rranean  form, undoub ted ly  belonging to the sam e genus, un d er  

the  nam e of Muehiamis gyran s, and  a 3rd  species was subsequently  recorded  by 

Th. S cott  as S. Fultoni. I  have myself observed 2 add i t iona l  species off the 

Norwegian coast, to be described below. The genus accordingly comprises at 

p resen t  4 different species. In all these species the  las t pa i r  o f  legs in both 

sexes are  bu il t  upon the v e n  same type, though those of the male, a t  any rate ,  

exhibit character is t ic  différences in each »specie^.

25. Stephos lam ellatus, G. 0 .  S ars ,  n. sp.
(PI X L I & X LII).

Specific Characters. Female. Body very short and  robust,  m ore so than 

in any of the o ther  species, with the an te r io r  div ision, seen dorsally , b road ly  o \a l  

in form, g rea tes t  width exceeding ha l f  the length, an te r io r  ex trem ity  narrowly 

rounded , posterior  slightly con trac ted  and  som ewhat i r re g u la r ;  seen la terally , 

m odera tely  vaulted  above, dorsal m arg in  forming, in front, a perfectly even curve. 

L a s t  segment of m etasom e deeply em arg ina ted  in the middle, la te ra l  p a r ts  lam ellar ly  

expanded  and  conspicuously asym m etrical,  r ig h t  lamella much la rg e r  and b ro ad e r  

than  left. Urosome very short,  scarcely  a t ta in ing  y 3 of the length of the an ter io r  

division, genital segment asym m etrica l,  exhibiting on r ig h t  side a  rounded  lam ella r  

prominence, bu t  without a m  spiniform processes. Caudal finni scarcely longer 

than  they are  broad,  apical seta; exceeding in length  the urosome. A n te r io r  

an tennæ  ra th e r  slender, leach ing , when reflexed, to the  base  of the  caudal rami. 

P os te r io r  an tennæ  with the outer ram us  only slightly longer th a n  the inner.  L a s t  

pa i r  of legs with the te rm inal jo in t  near ly  stra igh t,  carry ing  outside, a t  some 

distance from the base, a small spinule, distal p a r t  spiniform and  very finely 
ciliated outside.

M ule  resembling the female bo th  in size and general form of body, but 

having the la tera] p ar ts  of the last segm ent of m etasom e sym m etrical and not 

lamellarly  expanded, Urosome somewhat narrow er ,  and, as usual, composed of



63

5 segm ents bes ides the caudal rami. L a s t  p a i r  of legs very massive, bo th  legs 

of  abou t  equal length ,  but very  d iss im ila r  in form, penu l t im a te  jo in t  of r igh t  leg 

r a th e r  elongated  and  som ewhat lam ella r  in form, g radua l ly  ta p er in g  distally, 

te rm inal  jo in t  of same leg r a th e r  ir re g u la r  in shape,  with several obtuse, digiti- 

form  processes ;  penu lt im a te  jo in t  of left leg very la rge  and  tumid, with a s trong 

spiniform process inside a t  the  base, an d  a row of delica te  spinules along the 

in n e r  face, te rm ina l  jo in t  ca r ry ing  a t  the tip a dense  fascicle of lanceolate , leaf­

like appendages.

Colour. B ody  in bo th  sexes very pellucid an d  o rn am e n ted  with a beautifu l 

rosy  pigment.

L en g th  of ad u l t  female so m e w h a t  exceeding 1 mm., of m ale  abou t 

the same.

R em arks .— This form m ay easily be recognized from  any  of the o ther  

species by its unusua lly  shor t  and  robus t  form, as also by the  lam ella r ly  expanded  

l a te ra l  p a r ts  o f  the  la s t  segm ent of th e  m etasom e in the  female, and the  s truc tu re  

of the  la s t  p a i r  of legs in bo th  sexes. I t  is also of  a  la rg e r  size than  any of 

the o the r  known species.

Occurrence.— I  have m e t with this  form n o t  u n irequen t ly  a t  Bodo and  

H am m erfe s t ,  F in m ark ,  in dep th s  of ab o u t  30 fathom s, m uddy  bottom . I  have also 

come ac ross  it, though only occasionally , off the  w est coas t  of Norw ay (Chri- 

stiansund).

26. Stephos Scotti, G. 0 .  S ars .  n. sp.
(PI. XLIII).

Syn : Stephos gyrans , Kcott (not G iesbrecht).

Specific Characters.— Female. Body  com paratively  less ro b u s t  th a n  in the 

preced ing  species, with the  a n te r io r  division, seen dorsally ,  regu la rly  elliptical in 

form, g re a te s t  width scarcely  exceeding h a l f  the length , bo th  extrem ities  a lm ost 

equally  tapered  ; seen la te ra l ly ,  considerab ly  vaulted  above, with the dorsa l  m arg in  

strongly curved in front.  L a te r a l  p a r ts  of la s t  segm ent of m etasom e perfectly  

sym m etrical,  n o t  lam ellar ly  expanded . U rosom e exceeding in length  y 3 of the 

a n te r io r  division, gen i ta l  segm ent sym m etrical,  w ithout any  prom inences or  p r o ­

cesses. Caudal ram i som ew hat longer than  they  a re  b road ,  apical se tæ  r a th e r  

s lender .  A n te r io r  an tennæ , when reflexed, reach ing  abou t to the end  of the  2nd 

caudal segm en t ;  p os te r io r  an ten n æ  with the ou te r  ram u s  a lm ost twice as long as 

the  inner.  L a s t  pa i r  of legs with the  te rm inal  jo in t  slightly flexuous, w ithout 

any  spinule a t  the  base, bu t  a rm e d  outside the  d is ta l p a r t  with abou t  10 coarse 

denticles.
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Male somewhat sm aller  than  female, ami having the  urosom e considerably 

more slender. L a s t  pa i r  of legs very largd,- with the r igh t  leg som ew hat longer 

and much m ore s lender than  left, its penult im ate  jo in t r a th e r  narrow and produced

a t  the base  outside to an acute lappet,  te rm inal jo in t  forming a s trong curved

claw, with a  thumb-like projection a t  the base  ins ide ;  penultim ate  jo in t  o f  left 

leg much tumefied, bu t  quite simple, w ithout any  processes or spinules, te rm inal  

jo in t  carry ing  a row of 4 r a th e r  small leaf-like appendages  outside, an d  a t  the 

tip 2 short, jux taposed  claw-like lamellæ.

Colour. Body in  both  sexes extremely  pellucid, with a  very faint

yellowfish tinge.

L eng th  of adu l t  female 0.95 mm., of male 0.S5 mm.

R em ark*.— This species is easily dist inguished from the  preceding one by 

its more s lender  form, the perfec t sym m etry  of bo th  the las t segm ent of the 

m etasom e and  of the genital segment, and  finally by the s truc tu re  of the  las t pair  

of legs in bo th  :.exes. The form recorded  by’ Th. Scott  from the Scottish coast 

as S. gyran s, G iesbrecht,  is identical with the  p rese n t  species, ^  proved by the 

exam ination of a specimen k indly  sen t  to me by th a t  au thor.  The female of the 

M ed ite rranean  species differs very conspicuously in the asym m etrica l shftpb of 

both  the la s t  segment of the m etasom e and  the genital segment, the la t te r  being 

moreovei d istinguished by a  num ber  of i r regu la rly  a r ra n g e d  spiniform processes 

n o t  found in any of the n o r th e rn  species. In  the male of  th a t  species, too, the 

la s t  p a i r  of legs, as figured by D r.  G iesbrecht,  exhibit well m a rk e d  differences from 

those in the  p re se n t  species, which m ore  resem ble those in S. m inor  of Scott.

Occurrence.— I  observed this form, m any  years  ago, in a single locality 

on the west coast of Norway, viz., Eggesbünæ s, south of A alesund. I t  occurred  

here  no t  unfrequen tly  a t  a  depth  of a few fathoms, on a sandy  bo ttom  covered 

with a thin  layer  of dark '  mud ; and i t  was several times w atched in the  living 

state . I ts  movements a rc  r a th e r  curious, constitu t ing  a perfectly  regu la r  whirling 

run, in which the body’ is k ep t  in a horizontal a t t i tude  ju s t  above the bottom. 

F o r  this reason  I  assigned to it the  provisional nam e of Typhlocalam ts gyrator, 

the generic nam e referring  to the en tire  absence of visual organs. The same 

peculiar m an n er  of motion is also m en tioned  by Dr.  G iesbrech t in the M edite r­

ran e an  species, and  is most p robab ly  common to all the species of this genus.

D istr ibu tion .— Scottish coast:  Loch F yne ,  F i r t h  of F o r th  (Scott.)
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Gen. i?. Parastephos, G. o. Sars, n.

Generic Characters.— F o rm  of body m ore  s lender  th a n  in Stephos, witb 

the  an te r io r  division less tumefied and  the  u rosom e m ore  e longated .  F r o n t  

b lu n t  below, as in Stephos. A n ten n æ  abou t  as in th a t  genus. O ra l  p a r ts  

likewise of  a very s im ilar  s truc tu re ,  except th a t  the  m as t ica to ry  p a r t  o f  the  

m and ib les  is cons iderab ly  m ore expanded ,  witb the ou te rm os t  cutting-tooth  very 

la rge  and  claw-like. N a ta to ry  legs n o t  pa r t icu la rly  powerful, some of  them (in 

m ale)  peculiarly  transfo rm ed . L a s t  pa i r  of legs in m ale  la rge ly  developed and 

very  asym m etrica l,  r ig h t  leg s lender  and  te rm ina t ing  in  a s trong  dent icu la ted  

claw, left leg much coa rser ,  with the  an tepenu lt im ate  jo in t  the la rges t .

Remaries.— This new genus is founded upon a so li tary  male specimen, 

which, though  evidently  re fe rab le  to the  p re se n t  family, exhibits  so m a n y  essential 

differences from  the m ales  of the  genus Stephos, t h a t  i t  ca n n o t  p roper ly  be included 

in th a t  genus. I t  is very  p robable ,  th a t  also the female, when found, will exhibit 

a n n e  peculiari t ies,  a t  leas t  m the  s truc tu re  of the la s t  p a i r  of legs.

27. Parastephos pallidus, G. 0 .  Sars, n. sp.
(PI. XLIV).

Specific Characters. M me. A n te r io r  division of  body, seen dorsally , 

oblong oval in form, g re a te s t  width no t a t ta in in g  h a l f  the length ,  an te r io r  ex trem ity  

nar row ly  rounded ,  pos te r io r  less a t te n u a te d ;  seen la tera l ly ,  m o dera te ly  vaulted 

above, with the  dorsa l  m arg in  forming a perfectly  even c u r ie  as far  as the  b lun t 

ro s t ra l  pa r t .  L a s t  se g m en t  of m etasom e with the  la te ra l  p a r t s  b u t  slightly p r o ­

duced and  narrow ly  ro u n d ed  a t  the tip. U rosom e com paratively  s lender ,  con­

side rab ly  exceeding h a l f  the  length  of the  an te r io r  division, la s t  segm ent well 

developed. C audal ram i s o m e u h a t  longer th a n  they a re  b road ,  and  not a t  all 

d ive rgen t;  apical seta', abou t as in  Stephos. E ye ,  as in  th a t  genus, wholly absen t.  

A n te r io r  an tennæ , when reflexed, reach ing  abou t to the end of the 3 rd  caudal 

segment, s t ru c tu re  exactly  as in Stephos. P o s te r io r  an ten n æ  with the ou te r  ram us  

considerab ly  longer  th a n  the  inner.  O u te r  ram u s  of r ig h t  2nd  leg peculiarly  t r a n s ­

formed, being quite  short,  no t  even a t ta in in g  the  length  of the  in n e r  ram us,  and 

com posed of only 2 joints,  the proxim al one simple, the  d is tal one ca r ry ing  a t  

the  tip 4  n a ta to ry  se tæ  an d  a single spine outside them. I n n e r  ram u s  of right, 

4 th  leg much la rg e r  than  th a t  o f  the  left, m iddle  jo in t  considerab ly  d ilated, 

10 — Crustacea.
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term inal one arm ed  on the  hind face with 2 very coarse spinules. and  having 

m oreover the proxim al se ta  of the  inner  edge t ransfo rm ed  into a s lender  spine, 

denticulated  inside. L a s t  pa i r  of legs, when reflexed, reach ing  to the end of the 

caudal rami, d istal p a r t  of r igh t  leg very narrow  and (in the  specimen examined) 

doubled hack  upon the  proximal pa r t ,  te rm inal  claw very s trong  and  som ew hat 

flexuous, with a regu la r  row of denticles along the concave edge ;  left leg with 

the  an tepenu lt im ate  jo in t  much dilated, and  p ro jec ting  a t  the  end outside into  

an oval lamella, te rm inal jo in t  spoon-shaped.

Colour. B ody  highly pellucid, with a  very  faint yellowish tinge.

L en g th  of adu l t  m ale  1.90 mm.

R em arks. A s  s ta te d  above, this  form is as ye t  only known in the 

male sex. T he  female will in all p robabil ity  be less s lender  in form, with the 

urosome sh o r te r  and 4-articulate. W h e th e r  the  la s t  p a i r  of legs of the  female 

is construc ted  afte r  the  type of the species o f  Stephos, canno t be conjectured 

a t  present.

Occurrence.— T he soli tary  specimen described above was found, many 

years  ago, a t  S jerjehavn, west coast of Norway, m  a depth  of  about 100 fathoms, 

soft., m uddy bottom.

Fam. 11. Tharybidae.
¡Characters.— F o rm  of  body shor t  and  stout.  Cephalosome united with 

the  1st pedigerous segment, front carry ing  below 2 soft te n tacu la r  appendages.  

L a s t  2 segments of m etasom e coalesced. U rosom e short,  in female 3-articulate ,  

in male 4-articulate , the la s t  segm ent being obsolete. E y e  presen t.  A n te r io r  

an tennæ  slender and  of exactly the  same ap p e a ran c e  in the  two sexes. P os te r io r  

an tennæ  with the  outer ram us  much la rg e r  th a n  the inner. Oral p a r t s  o f  same 

appearance in the  two sexes, an d  r a th e r  differing in s truc tu re  from those in the 

2 preceding families; te rm ina l  appendages  of an te r io r  maxillipeds very delicate, 

sensory. N a ta to ry  legs with the same num ber  of  jo in ts  m the  ram i as in the  2 

preceding families. L a s t  pa i r  of legs p resen t in both  sexes, in female of com­

para tively  simple s tructure ,  hi male very large , though r a th e r  s lender in form, 

with none of the joints  conspicuously dilated.
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R e m a rk s .— This new family a t  p re se n t  comprises only a single genus, 

which, however, ca n n o t  p roper ly  be p laced  in  any  of the  o ther  families here 

recorded . I n  some features ,  and  m ore  especially  in the s tru c tu re  of the  a n te r io r  

maxillipeds, i t  exhibits  som e resem blance  to  the  R h a ën n id œ ;  b u t  the  uniform

ap p e a ran c e  of both  the  an te r io r  an ten n æ  an d  the  oral p a r t s  in the  two sexes

proves it  in rea lity  n o t  to belong even to  the  sam e section, b u t  evidently  to the

one h ere  in question, viz., the  Isokerandria .

Clen. 18. Tharybis1), G. 0 .  Rars, n.

G eneric Characters. Body unusually  short,  with the an te r io r  division 

considerab ly  tumefied. F ro n t  w ithou t any ro s t ra ]  p rom inence.  U rosom e ra th e r  

sho r t  in female, considerab ly  m ore  s lender  in male. Caudal ram i short,  each with 

3 apical setæ. E y e  of a  som ew hat unusua l  ap p earance ,  being very  la rge  an d  

p laced  close to the dorsa l  face. A n te r io r  an ten n æ  24-articu la tc ,  with sc a t te red  

b ris tles  in front,  l a s t  2 a r t icu la t ions  well defined. P o s te r io r  an ten n æ  with the 

inne r  ram us  r a th e r  small. M andib les  s trong, with the  m astica to ry  p a r t  very  com­

pact,  cu t t ing  edge exhibiting outside 2 unusually  s t rong  bifid tee th  followed by a 

dense  series of pa r t ly  ciliated setæ, palp  with both  ram i well developed. Maxillæ 

of  a som ewhat unusual  appearance ,  the  m a s t ic a to ry  lobe being exceedingly la rge ,  

with s t rong  spines mside, w hereas  the  palp  is com paratively  poorly developed. 

A n te r io r  m axillipeds with the te rm inal  ap p e n d ag e s  ex trem ely  delicate  and  penicillate 

a t  the  tip, as in the  Phaënnidœ . P o s te r io r  m axiilipeds not much e longated ,  2nd  

basal jo in t  fusiform, te rm ina l  p a r t  com paratively  sh o r t  and  n o t  reflexed. N a ta to ry  

legs of m o d e ra te  size, and without any  spinules on the  hind face. L a s t  p a i r  of 

J e g s  in female 3-articu la te ,  te rm inal  jo in t  l in e a r  and  s trong ly  spinous a t  the tip ; 

in m ale  very la rge  and  r a th e r  asym m etrica l,  left leg b iram ous,  r ig h t  simple.

R em a ik s.— Dr. G iesb rech t would p robab ly  have p laced  this  genus within 

his sub-family Scolecithricinœ, which also com prises the  g en e ra  X anthocalanus  

and  P h a e n n a ; and  indeed, in ex te rna l  ap p earance ,  an d  m ore especially  in the 

s truc tu re  of the  a n te r io r  m axillipeds, i t  s trong ly  recalls  the  la s t-m en tioned  genus. 

I t  is, however, in rea li ty  very  different, being no t only d is t inguished by the  u n i­

form  a p p e a ran c e  m  the two sexes of bo th  the  an te r io r  an ten n æ  an d  the  oral pa r ts ,  

h u t  also by the presence  in the  female of  d is t inctly  developed legs of the  5th pair .  

W e  know a t  p re se n t  only a single species, to be  descr ibed  below,

B Nom en proprium .
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28. Tharybis m acrophthalm a, G-. 0 .  Sars,  n. sp.
(PI. X L ft & XI.VI).

Specific Characters.— Female. A n ter io r  division of body, seen dorsally,

regularly  elliptical in form, g rea te s t  width equalling abou t ha l f  the  length, both 

extremities a lm ost  equally  a t tenua ted  ; seen la tera l ly ,  much vaulted above, with 

the d o rsa l  m arg in  forming quite an  even curve throughout. F r o n t  scarcely  a t  all 

produced  below, te n tacu la r  f ilaments very delicate and  reflexed. L a te r a l  p a r ts  of 

la s t  segment of metasome b u t  slightly produced , forming narrow ly  rounded  lobes. 

Urosome scarcely exceeding in length p 3 of the a n te r io r  division, genital segment 

abou t twice as la rge  as the succeeding one, and slightly p ro tu b e ra n t  below. Caudal 

ram i a little longer than they  are  b road ,  apical se tæ  of m odera te  length, the 

innerm ost but one the  longest. E y e  very la rge and  conspicuous in the living 

animal, oblong q u ad ra n g u la r  in form, and occurring close"to the  dorsal face, p ig­

m ent b r igh t  red .  A n te r io r  an tennæ , when reflexed, reaching about to the end of 

the an ter io r  division. P o s te r io r  an tennæ  with the inner  ram us scarcely ha l f  as 

long as the outer,  te rm ina l jo int of the la t te r  much the largest.  L a s t  p a i r  of legs 

v i th  the te rm inal  jo in t m ore than  twice the length  of the o the r  2 combined, nearly  

s tra igh t  and of uniform width throughout, exhibiting outside in the middle a small 

dentiform projection , tip arm ed with 3 short,  thick, denticula ted  spines, the 

innerm ost the  la rges t  and distinctly defined a t  the base, the  o ther  2 confluent 

with the  joint.

Male somewhat smaller than  female, and  having the  urosome considerably  

more slender, equa l l ing labou t  half  the length of the an te r io r  division. L a s t  pa ir  

of legs, when reflexed, reach ing  fa r  beyond the caudal rami, r igh t  leg doubly 

geniculate, 3-articulate , 1st jo in t  r a th e r  thick an d  forming outside an angu lar  p ro ­

minence, 2nd jo in t slender, slightly’ widening distally, te rm inal jo in t  constitu t ing  a 

claw-like incurved p iepe tl le f t  leg with the  2 basal jo in ts  very m ovably connectedf  

outer ram us 3-articulate .  te rm inating  in a bunch of delicate hairs ,  inner  ram us 

uniart icula te ,  styliform, and  near ly  twice as long as the outer.

Colour.— P o d y  in both sexes highly pellucid, with t rans lucen t dark  yellowish 

brown intestine.

L eng th  of adu l t  female 1.40 mm., of male 1.30 mm.

R em arks .— This Calanoid m ay be easily recognized by its  unusually  short 

and robust  form, and in the living sta te ,  also by the large, dorsally  placed, b righ t 

red  eye. The an ter io r  an tennæ  in the living animal a re  born  in a somewhat 

unusual m anner,  exhibiting a t  the  base an a b ru p t  curve, and  pointing  obliquely 

backw ards.
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O ccurren ce—I  first found this pecu lia r  Calanoid, m any  yea rs  ago, in  the 

C hris t ian ia  F jo rd  a t  D röbak ,  where some few specimens were taken  up in the  

dredge  from a depth  of abou t 100 fathom s. S ubsequently  I  have also m et with 

it  occasionally  off the  w est coast of N orw ay, and  as far  no r th  as in the T rond -  

h jem F jo rd ,  where a so li tary  specim en was p ro cu red  from a dep th  of about 

150 fathoms.

Fam. 12. Pseudocyclopiidae.
Characters.— F o rm  of body unusually  com pact,  recalling  th a t  in some of 

the Cyclopoida. Cephalosom e continent witli the 1st pedigerous segm en t ;  fron t  

p roduced  below to a d is t inc t  ro s trum . L a s t  2 segm ents  of m etasom e united. 

U rosom e in female dist inctly  4 -a r t icu la te ,  in  m ale  5-art icu la te .  E y e  wholly absen t.  

A n te r io r  an ten n æ  of exactly  the sam e ap p e a ran c e  in the two sexes, and  remarkable, 

for  the ir  sho r tness  and  res tr ic ted  n u m b e r  of  ar t icu la t ions .  P oster io r  an ten n æ  with 

the basal p a r t  imperfectly  defined from the inne r  ram us, which is much longer 

th a n  the outer.  Oral p a r ts  on the  whole norm al ,  except the  m andibles ,  the cutting  

edge of which does n o t  exhibit the r eg u la r  den t i t ion  found in o the r  Calanoids. 

N a ta to ry  legs hav ing  the  sam e n u m b e r  of jo in t s  in the ram i as in the 3 preced ing  

families, being, however, dist inguished by the ir  unusua lly  sho r t  and  com pac t form, 

som ewhat recalling  th a t  in the  Cyclopoida. L a s t  pa ir  of legs p re se n t  in bo th  

sexes, in female com paratively  simple, in male r a th e r  com plicated and  very 

asym m etrica l.

liem a rk s .— This new family is es tablished to include the  genus Pseudo­

cyclopia of  Scott, which, though eviden’ly belonging to the p re se n t  section, cannot 

p roper ly  be p laced in any  of  the  3 p reced ing  families. I t  is m ore  especially  the 

unusual  ap p e a ran c e  of the  2 p a irs  of an tennæ , which d ist inguishes this  genus, and  

tends  to remove it  f rom  the  g en e ra l  C alanoid  type. W e  a re  a t  p resen t only 

acqua in ted  with this so li tary  genus ;  b u t  i t  is very p robable ,  th a t  on a future, 

closer exam ination  of the small C alanoids living a t  the  bo ttom  of the  sea, some 

o the r  n ea r ly -re la ted  g en e ra  will he found to exist.
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Gen. 19. Pseudocyclopia, Scott, 1892.

Generic Characters, — B ody  short  and  compact,  with the an te r io r  division 

s trongly  vau lted  above and  m ore or less compressed. R o s tra l  prom inence deflexed, 

w ithout any  te n tacu la r  appendages.  L a te ra l  p a r ts  of la s t  segment of m etasom e 

rounded  off. Urosome with the  la s t  segment well developed in both  sexes ; 

caudal rami short,  each with 4 apical setæ. A n te r io r  an ten n æ  very unlike those 

in o ther  Calanoids, being unusually  shor t  and  ta p e r in g  rap id ly  distally, with 16 

to 20 ar ticula tions, the 1st very  large . P o s te r io r  an tennæ  with the ou ter  ram us 

6-articulate  and much shor te r  th a n  the inner.  M andibles very strong, m astica to ry  

p a r t  th ickened and having the  'cutting edge irregu la rly  curved and  minutely den t i­

culate, palj) with bo th  rami well developed. Maxillæ normal. A n te r io r  maxillipeds 

with the te rm inal  appendages  simple, setiform. P o s te r io r  m axillipeds slender, 

with the  1st b asa l  jo in t  rem arkab ly  produced  a t  the  end an ter io r ly  ; te rm inal  p a r t  

reflexed. N a ta to ry  legs with the spines- o f  the ou te r  ram us rem a rk a b ly  strong, 

the  te rm ina l  one in 2nd to 4th p a irs  coarsely  se r ra te  ou ts ide; se ta  of the  1st 

basal jo in t  in 3rd  pa i r  t ransfo rm ed  to a s trong  e longated  spine. L a s t  p a i r  of 

legs in female 3-articulate,  te rm inal jo in t  the la rges t  and  so n if e ro u s  ; those in 

male of m odera te  size, both  legs uniram ous.  the  r ig h t  te rm in a t in g  in a  styliform 

claw, the left with the basal p a r t  considerably  tumefied, ou te r  p a r t  slender,

tr ia rticu la ta .

R e m a rk s .-  This genus, es tablished by Th. Scott,  was erroneously  re ferred  

by th a t  au tho r  to the family M isophriidw , which, as shown by D r.  G iesbrecht,  does 

not even belong to the Calanoida, bu t  m ore  p roper ly  to the  Cyclopoida. The 

generic  nam e Pseudocyclopia, proposed  by Th. Scott,  bears  an in co m en ien t  

resem blance to Pseudocyclops, a  genus which does n o t  belong to this, b u t  to the 

nex t section (H e te ra r th ra n d r ia ) ,  though it  ce r ta in ly  exhibits some resem blance in 

its ex ternal appearance,  to the genus in question. Th. S cott  records  no less 

than  3 different species of this  genus, viz., P . crassicornis, m in o r  and  caudata,

all of them found in the F i r t h  of B'orth. None ot these species have h itherto

come u n d e r  my notice. On the  o ther  hand , a form observed by me m any years  

ago off the west coast of Norway, has  proved to be identical with a 4 th  species 

recen tly  described by Mr. Thom pson from Liverpool Bay. This species will be 

described below7.
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29. Pseudocyclopia stephoides, Thom pson.
(1*1. X L V II & X L V III).

Pseudocyclopia stqdioides, J . 0. Thom pson. 1’roc. L iverp. Biol. Soc., Vol. 8, p. 9I t  1*1. 6,

figs. 1, 2. PI. 7, figs. 8 —14.

Specific Characters.— Female. A n te r io r  division of body, seen dorsally ,

of near ly  uniform width th roughou t,  and  oblong oval in form, a n te r io r  Extremity 

obtusely rounded , p os te r io r  scarcely  a t  all con trac ted  ; seen la tera lly ,  considerably  

vau l ted  above, dorsal m arg in  form ing in f ron t  a  perfectly  even curve as fa r  as the 

ro s t ru m ;  the  la t te r  som ewhat f la t tened  and  acute ly  t r ia n g u la r  in form. L a te ra l  

p a r t s  of last  segm ent of m etasom e forming sho r t  rounded  lobes. U rosom e com­

para tive ly  robust ,  abou t equalling in length  Vs of the  a n te r io r  division, and  w ithout 

any  dorsal p rocesses  (p re sen t  in P .  m inor), genital segm ent abou t the  length of 

the  2 succeeding segm ents  com bined. C audal ram i only slightly  longer than  they 

a re  b ro ad ,  and  obliquely ro u n d ed  a t  the tip, apical se tæ  of  m odera te  length. 

A n te r io r  an ten n æ  no t a t ta in in g  even h a l f  the  length  of the  an te r io r  division of 

body, and  com posed of 20 ar t icu la t ions,  the  1st of which is very large, though 

n o t  a t ta in in g  half  the  length  of the  rem a in ing  p a r t  o f  the an tennæ . P o s te r io r  

an ten n æ  with the inner ra m u s  rem a rk a b ly  produced , be ing  ab o u t  twice as long 

as the  outer.  L a s t  p a i r  of legs with earli of the  first 2 joints exhibiting  a  small 

den tiform  projec tion  mside, 2nd  jo in t  no t conspicuously dila ted , te rm inal  one 

p roduced  a t  the  tip to  a s lender ,  s t ra ig h t  spine, and  ca r ry ing  outside, a t tac h ed  

to  se p a ra te  ledges, 2 sim ilar,  though  som ew hat sm alle r  spines.

M ale  resem b ling  the  female bo th  in size and  gene ra l  form, though having 

the urosom e, as usual,  m ore s lender .  L a s t  p a i r  of legs very  asym m etrica l,  r igh t  

leg exceedingly s lender ,  with the  te rm in a l  jo in t  occupying m ore th a n  h a l f  its length 

and  having the  d is ta l  p a r t  s t ra ig h t  and  band-like; left leg with the basal p a r t  

tumefied to  an  e x t ra o rd in a ry  degree,  penu l t im a te  one c a r ry in g  outside, a t  some 

d is tance  from the  base, a  small se ta, d is ta l  p a r t  slightly expanded  and  hav ing  

on each side an  acute lappet ,  te rm inal  jo in t  small and  som ewhat spoon-shaped

Colour. Body in bo th  sexes pellucid, with a  faint yellowish tinge.

L e n g th  of adu l t  female 1.20 mm., of m ale  ab o u t  the  same.

Rem arles.— This is the  la rg e s t  of the  4 h i the r to  knowui species, and  

m oreover  easily recognized by th e  20-ar t icu la te  an te r io r  an tennæ , the  g rea tly  

produced  inne r  ram u s  of  the  p os te r io r  ones, and  the  s t ru c tu re  of the  la s t  p a i r  of 

legs in both sexes. In  its  ex terna l  ap p e a ran c e  i t  bea rs  a very  close resem blance  

to  P .  crassicornis, Scott, which, however, has  the  an te r io r  an ten n æ  still sh o r te r  

and com posed of only 16 articu la tions.
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Occurrence.— Some few specimens of this form were found, m any  years  

ago, a t  Christ,iansund, west coast of Norway, in a dep th  of about 30 fathoms. 

This is the  only p lace on the Norwegian coast where I  have as yet met with it. 

D istr ibu tion .— Liverpool Bay  (Thompson).

Section 3.

H e t e r a r t h r a n d  r i  a.

This section comprises the  g rea te r  num ber  of the h ithe r to  known Calanoids, 

and  am ong them are  some of the  m ost highly organized forms. W h e reas  the 2 

p receding  sections only contain m arine  farms, the p re se n t  one is rep re se n ted  both  

in the sea  and  in in land-lakes and d itches ;  some forms being also found in  more 

or less brack ish  water. The nam e of the section refers to the  very  dissimilar 

appearance  of the 2 an te r io r  antennce in the  male, one of them being much of

same s truc tu re  as in the female, w hereas the o ther, as a rule the  r ig h t  one, is

peculiarly transform ed, constitu ting  a powerful g rasp ing  organ, by  the aid of 

which the female is seized during  copulation. This prehensile  an tennæ  exhibits

beyond the middle a  very movable articu la tion ,  which adm its  the  term inal p a r t  to

he doubled back upon the  adjoin ing par t ,  the  la t te r  being, as a rule, g rea tly  

tumefied and  trave rsed  by  a s t rong  muscle, which acts upon the  te rm inal  pa r t .  

T hereby  the said an ten n a  becomes, as i t  were, divided into 3 successive sections, 

generally  well defined from each o ther:  a basal,  a median, and  a te rm inal  one. 

More rare ly  the genicula te cha rac te r  is less p ronounced, for instance  in the genus 

Acartia', hu t  in the far g re a te r  num ber  of forms it  is very conspicuous, so as 

a t  once to m ake these Calanoids recognizable from those belonging to the 2 p re ­

ceding sections. The 5th pa i r  of legs are  always p re se n t  in bo th  sexes, though 

in the female they m ay be much i educed in size. In  some cases these legs are 

na ta to ry ,  like the preceding p a i r s ;  hu t  in the male the ou ter  ram us is always 

somewhat transform ed, and a t  any  r a te  in one of the legs, generally  the rigtb 

one, pronouncedly prehensile  in s tructure .  No difference w hatever  is found in 

the s t ruc tu re  of the oral pa r ts  in the tw’o sexes, and , on the  whole, the general
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