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A c k n o w l e d g e m e n t s

T his  s tudy  could n o t have  been com pleted  in its p re se n t  form  w ith o u t 
th e  assistance of several institu tions a n d  num erous fr ien d s  w ho generously 
con tribu ted  specimens bo th  shells an d  preserved m a te r ia l  or th e  living 
anim als. I am  under g reat obligations to  D r. H . A. R eh d er , C u ra to r  of 
M ollusks in th e  U nited  S ta tes  N ationa l M useum , fo r  access to  th e  large 
collection of th is  genus u nder  his care as  well as for th e  lo a n  of specim ens 
an d  of ana tom ica l m a te r ia l  for radu la  extraction. T h e  M c G in ty  b ro thers  
p e rm itted  me to s tu d y  the  large am ount of F lo rid a  m a te r ia l  in  th e ir  p r iv a te  
collection and gave m a te r ia l  for ra d u la r  w ork . M iss Adele K o to  co n trib 
u te d  numerous specimens as  well as m uch  alcoholic m a te r ia l  of severa l of 
th e  smaller F lo rida  species so difficult to  ob ta in  living. M r .  C harles  R . 
Loclclin placed his large collection of fossil m ateria l a t  m y  disposal. I t  
con ta ins  m a n y  new species p a r t icu la r ly  f rom  the  M iocene of F lo r id a ,  as 
A vell as ra re  liv ing  species dredged from  th e  Gulf of M exico. M r .  J a y  A. 
W eb er  of M iam i guided m e on various collecting excursions in  F lo r id a  d u r 
ing the  early  stages of th is  work, an d  w as  in s tru m e n ta l  in obta in ing  
P a n a m a  m a te r ia l  of bo th  O liva  and O livella  collected by  C a p ta in  W . S. 
E it le r ,  U. S. N., form erly sta tioned  in the  C anal Zone. F o r  C alifo rn ian  
m a te r ia l ,  I  am  indeb ted  to  D r.  M y ra  K een  of S tanford  U n iv e rs ity  for p re 
served specimens of Olivella dam a  an d  to  D r. A. F isch e r , geologist, for 
alcoholics of Olivella biplicata. Several in te resting  species w ere con trib 
u ted  by M r. D a n  Steger of T am p a  F lorida  dredged in the  G u lf  of Mexico. 
F in a lly ,  to  the m em bers of th e  A cadem y and especially to  D r .  H . A. 
P ilsb ry , I  am deeply indebted  for much friendly  advice  an d  criticism  d u r
ing the  progress of th is  and other studies.

I n t r o d u c t i o n

Generalities

T h is  s tudy  of the  genus Olivella  com m enced some y e a rs  ago w h en  we 
w ere  engaged in m onographing the P liocene M ollusca of St. P e te rsb u rg , 
F lo r id a  (M onograph  no. 8, A cadem y N a tu ra l  Sciences of P h ilad e lp h ia ,  
1953). I t  was no ticed  then  th a t  th rough  th e  doping o r  w h iten ing  of shells 
w ith  m agnesium  oxide in p rep ara tio n  for pho tography  t h a t  fine d e ta ils  of 
s tru c tu re  and scu lp tu re  were often b rough t out in sh a rp  relie f— deta ils  
w h ich  in R ecen t or living shells lay m asked  o r  unnoticed  u n d e r  a glossy or 
colored surface. This coating of fossils w ith  a th in  film of m a g n e s iu m  o r  a 
sub lim ate  of am m onium  chloride has been s ta n d a rd  p ra c t ic e  am o n g s t in 
v e r te b ra te  paleontologists for m any  y ea rs  b u t  its  ap p l ic a t io n  to  R ecen t 
shells has been li t t le  used. In  th is  s tudy  of O livella , p r im a ry  cons idera tion  
is given to  the  s tru c tu re  of the  shell itself r a th e r  th a n  to  sh a p e  a n d  color,
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and in the case of the  R ecent species supplem ented by r a d u la  r observation
when such m aterial w as available.

On shell characters, the  generic distinctions between O liva  an d  Olivella  
are elusive and difficult to define. In  general, species of O livella  a re  small, 
the  species of Oliva  large, although there  are  m a n y  exceptions. Olivella  
has usually  a strong, keel-like tw is t or fold a t  the  an te r io r  e n d  of th e  colu
mella, and the  pillar wall above m ay  be concave an d  deep ly  excavated , the  
results of secondary corrosion or reabsorption. T here  is o f te n  a growth of 
heavy  callus along the  inner lip which m ay extend up w ard  over th e  p a r ie 
ta l  wall term inating a t  the  end of the apertu re ; or it  m a y  be extended onto 
the  spire but leaving the sutures usually  open. T he  callous form ation  
along the inner lip m a y  be more or less modified by a n  accesso ry  growth 
upon it  (the pillar s tructure) developing smaller secondary  folds and  lira- 
tions. In some species, the  cav ity  w ithin th e  spire is en la rg ed  th rough  re
absorption of the  inner walls of the  spire-whorls. M ost species of Olivella  
have a thin, chitinous operculum but an  operculum is la ck in g  in Olivella  
nivea  and probably in all th e  species belonging to the  ty p ic a l  section of the  
genus. True Oliva  has no operculum but a n  operculum is p re se n t  in B el-  
loliva  and Jaspidella, both of which m ust be referred to  th e  O livinae since 
they  have the general rad u la r  p a t te rn  of Oliva.

In  most species of Olivella, a callous deposit covers th e  in n e r  lip a d 
vancing outward over the  parie ta l w all as th e  shell grows. In  some spe
cies, th is callous form ation is very  th in , glassy or t r a n s p a re n t ,  h a rd ly  d is 
cernible except by careful exam ination or th ro u g h  w h iten in g  w ith  
magnesium film; in other species, the  callous growth is th ic k  an d  copious 
as in Dactylidia  and N iteo l iva ; often th e  spire-whorls a r e  excessively 
thickened or coated by  it, the ir  color a p la in  w hite  or ye llow , as the ir  
former color beneath is m asked. In  species of Olivella  s. s. in which the  
callous formation over the  surface of the  spire-whorls is  t h i n  or does not 
extend fully to the  suture, th e  color p a tte rn  is reta ined  fu lly  o r  in part.

Superimposed upon the  parie ta l callus, the re  is often a  specia l s truc tu re  
of considerable diversity in shape bu t rem aining fa ir ly  c o n s ta n t  in its es
sential characters for each subgeneric group. This s tru c tu re  m a y  be called 
“ the  pillar structure ” since in the  following pages it  will b e  referred  to 
frequently. In  its simplest form, the pillar s truc tu re  is a  sm a ll  fold a t  the  
an terior end of the  columellar p illar  as in C upioliva . In  C allianax  (see 
text-figure 6) and Tortoliva,  th is  fold is m uch enlarged and  its face 
strongly lirated, but the  p ar ie ta l wall above it  rem ains sm ooth . In  some 
other groups, such as D acty lid ia  and N iteo liva  (see tex t-f igu res  3, 5), the  
p illar  structure is a narrow , raised, lengthened or d raw n -o u t r ibbon , fo rm 
ing a shelf-like ridge, its surface smooth o r  strongly d en ticu la te . G en 
erally, this style of p illa r  s truc tu re  ends in a strong, to o th - l ik e  pro jection
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above. I n  Olivella  s. s., ( text-figure 1), th e  p illar  s tructu re  is fo rm e d  b y  a  
w edge-shaped , lira ted , basa l po rtion  followed by a series of sm all l i ra t io n s  
or denticles on the  p a r ie ta l  w all above i t  and which m ay  extend a lm o s t  to  
th e  end of th e  aperture .

In  m o s t olivellas, th e  p illa r  is qu ite  s tra igh t, bu t in o thers i t  is d eep ly  
concave or excavated , an  appearance  emphasized by th e  s trong  fo ld  or 
tw is t  a t  th e  end of the  columella. I n  the  first type, the  p illa r  l i r a t io n s  a re  
p e rs is te n t  a n d  coil around  the colum ellar axis passing into the  in te r io r  w ith  
no change (text-figures 4, 7). In  Olivella  s. s. and P a ch yo liva , th e  co lu
m e lla r  w a ll  above the  basal fold is concave or deeply excavated, t h e  r e su l t  
of seco n d ary  corrosion of a p a r t  of th e  inner wall of the  shell b y  th e  g row 
ing an im al (text-figure 1). T h is  condition is proved by the  sh a rp  edge of 
th e  excava tion  and  by th e  cut-off ends of th e  folds and  l ira t io n s  as if 
severed b y  a  knife. T h is  ch a ra c te r  serves for the  ready  recogn ition  of 
species belonging to  the  ty p ica l  subgenus of Olivella . ( tex t-figure 1).

I n  all olive shells, th e  an terio r  po rtion  is m arked off sh a rp ly  b y  a  ca l
lous b and  of variab le  w id th  som etim es referred to as “ the  fasciola!' b a n d .” 
I t  is gen e ra lly  set off above b y  an  incised line or a raised edge ; if  th e  
la t te r ,  th e  fasc io lar  band is s lightly  h igher th a n  the general su rface  of th e  
shell above  it. As th is  m arg ina l line ro ta tes  into th e  apertu re , i t  u su a lly  
crosses th e  inner  lip near  the  m iddle point. In  some species, th e  fa sc io la r  
b a n d  is sim ple, entire, form ed of a single surface; in others, i t  is d iv ided  
in to  two segm ents by a subm edian  line, sharp and d istinct in some, re la 
t iv e ly  fa in t  or obscure in others. T he  anterior segment co n s titu tes  th e  
t ru e  fasciole, generated b y  the  t rac e  of the lines of growth around  th e  edge 
of th e  s ip h o n a l canal. T h e  u p p er  segm ent, originating above th e  edges of 
th e  siphonal canal m ay  he term ed  th e  suprasiphonal fasciolar segm ent. I n  
O livella , th e  fascio lar b an d  in general covers only one-third  or less of th e  
su rface  of th e  body-w horl, its  edge beginning a t  th e  lower co rner  of th e  
o u te r  lip or a  little  above it. I n  m ost species of Oliva} th e  fasc io lar  b a n d  
is s im ila r  to  t h a t  of Olivella  b u t  in some special groups such as  S tre p h o -  
nella, O m o g ym n a  and  L am pvodom ina , an  extra  callous band  of v a r ia b le  
size and h e ig h t  is added  above, and which is sometimes so wide t h a t  i t  ex
te n d s  across th e  p a r ie ta l  wall n ea r ly  to  th e  suture. Hence, L a m p ro d o m in a  
of N ew  Z ea land , orig inally  re la ted  to  Olivella by M arw ick, should  a p p a r 
e n t ly  be p laced  in the  Olivinae.

T h e  a n im a l  of Olivella  is like t h a t  of Oliva bu t ten tac les a n d  eyes a re  
w an ting , th e  foot is shorter, rounded  behind and does n o t  ex tend  beyoncl 
th e  t ip  of th e  spire. T he  forw ard section of th e  foot or p ropodium  is s e p a 
ra te d  from  th e  m etapod ium  b y  a deep transverse  slit, its su rface  m o re  o r  
less long itud ina lly  folded, the  two sides of which are often m uch  e x p a n d ed ,
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Figure 1, Olivella (Olivella) nivea (G indin), R otated k o  u k  to sliow deep excava
tion of the pillar wall. 2, Jaspidella jaspidea (G ind in ). N o parietal rallas, 3, 
Olivella (Dactylidia) mutica  (Say). 4, Olivella (DnctylMclln) anazora (Diados). 
R otated so aa to show an unexcavatcd pillar. 5, Olivella (Niteoliva) nitidula 
(Dillwyn). 6. Olivella (Callianax) biplicata (Sowerby). 7. Olivella {Lamprtttluma) 
volutella (Lamarck). 8, Olivella (Zanoetella) zanoeta (Duelos).

Symbols, pc. parietal rallus, ps. pillar structure.

winglike or narrow ly pointed and produced in to  sh o r t  o r  q u ite  long, te n ta 
cle-like appendages. T h e  h ind  p a r t  of the  foot or m e tap o d iu m  is usually  
wide, rounded or s tra ig h t across a t  th e  end, re la tive ly  sh o rt,  and  when 
fully  expanded, capable of being folded la tera lly  so as to  m ee t or overlap 
along the  top of the  shell. Siphonal branchial tube is long and  slender.
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T here  is no  differentia ted  head, its position  indicated by  th e  ra d u la r  sack 
which lies ju s t  below the  dorsal surface close behind the  propodial fissure. 
The m o u th  opening is on the v en tra l  surface of the  m etapod ium  n ea r  its 
fo rw ard  m arg in . Locom otion is m ostly  by  burrowing in the  sand or craw l
ing along on th e  surface or sw im m ing by m eans of the  wing-like flaps of 
the m e tap o d iu m .

R a d u la .— I n  Olivella  as  in the  o ther  m embers of th e  family, th e  m outh  
is p laced  on th e  v en tra l surface of th e  foot a t  the  forward end of the  m eta- 
podium , d ire c t ly  behind th e  propodial fissure. Above it, and  lying in back 
of the  u n d iffe ren tia ted  head a n d  u n d er  th e  dorsal surface is th e  radu la r  
sack. D u r in g  feeding, th e  buccal sack  becomes extended and forms a short 
snout or proboscis which can p ro b ab ly  be protruded slightly outside the 
m outh , th e  fo rw ard  portion  of th e  rad u la  spreading open for rasping and the 
conveyance of food in to  the  m outh  a n d  tow ards th e  stomach. Foram inifera, 
m inu te  m ic ro c ru s tacea  sueli as ostracoda, copepods, etc., and  small pelecy
poda (E rv ilia )  a p p e a r  to be th e ir  p rincipal food and along with grains of 
sand are  to  be found in th e  stom ach  on dissection, b u t in the process of 
food ga thering , the te e th  of the  ra d u la  become much worn and  are replaced 
con tinuously  by  new er ones m oving u p  from behind.

F ro m  O liv a , species of Olivella  a re  best distinguished by  the ir  radula. 
In  O liva  (O liv inae ), the  ra d u la r  r ibbon generally shows b u t  little v a r ia 
tion, th e  differences between species being sinaii. T he  ribbon of Oliva  is 
generally  long and  narrow  w ith  m a n y  rows of teeth  ( ±  100), while the 
rach id ian  to o th  is tr icusp ida ta , its basal m argin  wide and  often yoke- 
shaped. I n  OLivella} the  r ibbon is sho rt a n d  wide, with fewer rows of teeth 
(generally  less th a n  50), th e  rach id ian  too th  is multicuspidate, the  cusps 
being sm all a n d  num erous, th e ir  num ber, size and  spacing vary ing  in the 
different g roups and  species. T h e  la te ra l  tee th  of Olivella  are more v a r i
ab le ; th e se  m a y  be flat, su b tr ian g u la r  or uncinate  w ith  sharp, recurved, 
aw l-shaped  ends or th e y  m ay  form  flattened, spatu la-like  blades with 
rounded  o r  m in u te ly  se rra te  or d e n ta te  ends.

A lthough  conform ing to a  general p a t te rn ,  the rachidian tooth  of 
Olivella  a ssum es various  shapes, the  p rincipal types observed in th is  s tudy 
being i l lu s tra te d  by  th e  figures p resen ted  on P la te  16, and text-figures 13 
to 19. In  th e  relaxed position, the  rach id ian  tooth  does n o t  lie perfectly  
flat on the  r a d u la r  ribbon, the  p lane of the  tooth  being more or less convex 
or bowed, in some cases qu ite  s trong ly  so, hence its shape is like th a t  of a 
segm ent cu t from  a c ircu la r  crown, or a ladies side comb, curved to  fit the 
roundness of th e  head, th u s  the to p  view  of a  single rach id ian  too th  appears 
bowed. A long th e  f ro n t o r  cu tting  edge of the tooth, there are num erous



1 6 2 PROCEEDINGS OF THIO ACADEMY OF I V o l . C V I I I

vVMVUNVVWMA/VVtY

\7

•\IÀAAu*Aa \ l \ a A * A í   ̂à A  A  AÂA.K**'

Rachidiun tooth of tlit* Olividae

O l i v i n a e : Fig. 9, Oliva porphyrin (Linné). W idth of bust* .is  nun. Panam a liny. 
10, Jaspidella jaspidea (Gmolin). W idth .068 nun. Florida.

A o a r o n i i n a k : Fig. 11, Agaronia Irslacen (Lm nm rk). W idth .18 nini. Panama.
A n c i l l i n a e : Fig. 12, Baryspira australis ( S o w t u h y ) ,  W idth .till m m .  Now Zealand.
O l i v e l l i n a e : Fig. 13, Olivella (Olwclla) nivea (G in d in ). W idth A m m .  Florida. 

14, Olivella (Olivella) adelae now Hjtoeios. W idth .18 nun, Florida, lii, Olivella 
(Niteoliva) minuta  (Link). Width .108 nun. Jm uairn . 16, O lin d a  (Ulivina) 
bullula (Reeve). W idth .10 nun., Florida. 17, Olivella (Dactylidia) mutica (Say). 
Width .1 mm., Florida. 18, Olivella (Pachyoliva) ctdumellnrix (Sow rrhy). Two 
rachidian teeth from same ribbon. W idth .10 nun., Peru. Ul. Olivella (Mnegintielhi) 
watermani McGinty. W idth .15 nun., Florida.

cusps, arranged like the teeth  of a saw, la rger in th e  m iddle zone, d im in ish 
ing in size la te ra lly  to fade out entire ly  at th e  ex trem e ends. In  D a c
tylidia, Lam prodovia} etc., th e  cusps in th e  m iddle zone a re  of m ore or less 
uniform size. In  Olivella  s. s., the  m iddle p a ir  of cusps are  m uch enlarged 
and stand prom inently  above the  cusps on e ith er  s ide ; th e y  f req u en tly  m ay  
have 2 or more smaller or accessory cusps between them . T h is  peculiarity  
of greatly enlarged, paired central cusps is ch a ra c te r is t ic  of a ll the species 
belonging to the  typ ica l subgenus which we have  been ab le  to exam ine. In  
Pachyoliva  th e  rachid ian  tooth varies m uch in shape  a n d  in the  size and 
distribution of the  cusps along it, and  scarcely tw o ra d u la  p re p a ra t io n s  are 
exactly alike. In  0 . w aterm ani} the  rach id ian  to o th  h as  th e  sh ap e  of a 
worn-down pain t brush. No sim ilar too th  has been observed in an y  
species.
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Figure 20, Oliva porphyria (Linné). From same ribbon as figure 9. 21, Olivella 
(Olivella) nivea  (Gm elin). From  same ribbon as figure 13. 22, Olivella (Callianax) 
pedroana (Conrad). Length of tooth .16 mm., California. 23, Olivella (Pachyoliva) 
columellaris (Sowerby). Length of tooth .11 mm., Peru.

In  m ost Olivellas th e  la te ra l teetli are  simple, curved unicinates with 
sh a rp ly  recurved tips, th e  base  of the  blade wide, flattened and somewhat 
no tched  a t  th e ir  lower, outer m argins. In  bo th  Lam prodom a  and P achyo
l iva , th e  la te ra ls  have the  shape of flat, spa tu la-like  blades, the ir  ends 
rounded  or w eak ly  den ta te . A t the  base of the  la tera ls  and  apparently  
closely affixed to  the  r ibbon  is a  four-sided or rectangular, th in , flat plate 
w hich  seems to  serve as a basa l or strengthening p la te  aga inst which the  
la te ra ls  are hinged. T h is  th i rd  p la te  is often lost in th e  preparation  of a  
r a d u la r  slide, especially  if th e  caustic trea tm en t lias been too drastic or 
prolonged.

I n  th is  study , we h av e  been able to examine th e  radu la  of the  following 
species.

Subgenus O livella  s. s.: n ivea , dama, floralia, dealbata, bitleri, broggii,
drangi.

Subgenus D a cty lid ia :  m u tica , m utica  fimbriata, pusilla.
Subgenus N iteo l iva :  m inuta , morrisoni.
Subgenus Callianax: biplicata.
Subgenus P a c h y o liva : columellaris, sem istria ta .
Subgenus L a m p ro d o m a : volutella.
Subgenus Zanoetella: zanoeta.
Subgenus O liv ina: bullu la .
Subgenus M acg in tie lla :  w aterm ani.

Several dissections of Olivella  (M in io liva ) perplexa  (from alcoholic m a 
te r ia l)  failed to  reveal a  r a d u la ;  hence a radu la  m ay  be lacking or in a 
degenera te  form  in th is  subgenus. A fu rthe r  check is desirable when more 
m a te r ia l  becomes available .

A  ra d u la  ex trac ted  from  a specimen of “ Olivella }} tub ida ta  D a li ,  con
t r ib u te d  by  the  N a tio n a l  M useum  showed a tr icusp ida te  rach id ian  too th  
show ing t h a t  i t  belongs in th e  Olivinae. P rovisionally , tubu la ta  has been 
re ferred  to  th e  genus Bello liva . Oliva jaspidea  (G m elin ) , referred  by a u 
th o rs  to  bo th  O liva  an d  Olivella  belongs also to Olivinae, hav ing  a tricuspi-
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d a te  rach id ian  tooth . In  th is  group, typified  by  V o lu ta  jaspidea  G m elin, 
the  generic nam e of Jaspidella  is herein proposed.

Sutures.— E xcep t in M ansfieldella  from th e  P liocene  of F lo rida , th e  
su tures in  Olivella  are open, deeply grooved or channelled. In  species h a v 
ing the  sutures deeply channelled, the  surface of th e  w horl in fron t of th e  
su ture m ay  appear  impressed, the edge of the su tu re  itself becom ing som e
w h a t frayed by erosion. This  charac ter  is v e ry  p ronounced  in ( 'w pioliva  
and  in some species of Macginitiella. I n  Oliva, the  channel in the  su tu re  is 
m ain ta ined  open an d  deep by  a slender, ta i l- l ik e  app en d ag e  a t ta c h e d  to th e  
back  of the m antle . T h is  appendage lies along th e  channel of th e  su tu re  
when the  anim al is expanded but is lifted out as th e  so ft  p a r ts  a re  pulled  
back  into th e  shell. I t s  real purpose is unknown. In  M ansfie ldella ,  th e  
sutures are p a r tly  covered by callous deposit such us is seen in A n c il la .

General Ecology and  H abits .— Olivella* generally  p re fe r  a sand or 
sandy-m ud bottom  and in favorab le  situations sueli as along some beaches 
or on bars left exposed by  a falling tide, some special species m a y  occur in 
great numbers. O ther species are found only in re la tiv e  dee]) w a te r  and  
are  known only from dredged m ateria l. A round F a n a im i B ay , Olivella  
(Lamprodoma) volutella  is very  common, in m a n y  color var ie tie s  from  

pure white to dark  brown or nearly  black, and  d u ring  a  falling (ido m a y  
be seen gliding rap id ly  over the surface of slimy m ud flats. B o th  O li
vella columellaris and  semistriata  are species ch a rac te ris tic  of th e  open 
beach pounded by heavy  surf waves, and in no r th ern  .Peru, l im a d o r  and  
P an am a  one or both  species are found locally in enorm ous num bers a c 
tively feeding during the  mid-period of a falling or rising tide. I n  Peru, 
columellaris along with D onax  is gathered for food by  fisherm an and  th e ir  
whitened, bleached shells are often seen covering th e  su rface  of Ind ian  
mounds or ci huacas ” like a recent fall of snow. T h e  following incident 
w as observed a t  C harapo ta , a  village between M a n ta  and  Ballia, E cuado r 
on Dec. 13th, 1936. A t low tide a  large, w ide shelv ing  beach is exposed. 
H ere  Olivella semistriata  was found in large num bers , som e specim ens 
crawling or gliding over the surface us if in a  g reat rush , o thers  u l te rn a t-  
ingly burrowing and  reappearing a t  th e  surface as each  sm all w ave or 
ripple passed over them. P resen t also was Oliva unda te lla  and  Agaronia  
hiatula  in fewer num bers, both species feeding on th e  sm alle r  Olivella. 
A fter capture of an Olivella  by the  Oliva, th e  m arg in  of th e  foot would 
envelope its victim  com pletely an d  the sm alle r  shell would be swallowed 
whole, the body of the Oliva  swelling into a large, rounded , ba ll- l ike  mass. 
Some Olivellas which were freed shortly  a f te r  h av in g  been swallowed, 
would appear  dazed or stunned for a tim e b u t in m a n y  cases, would re
cover rapidly a f te r  being placed in a p an  of salt w a te r .
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Geologic R ange.— As po in ted  out earlier, the  separation  of Olivella  from 
ce rta in  sm all Oliva  and  o ther  allied forms on shell characters  alone is often 
u n ce r ta in ,  the  m ost reliable ch a ra c te r  being the  form ation of a  deposit of 
callus along th e  p ar ie ta l wall in Olivella . So-called species of Olivella 
recorded in th e  li te ra tu re  from  the  Eocene or even earlier rocks are p rob 
ab ly  incorrec tly  assigned an d  belong in th e  Olivinae. “ Olivella ” m athew -  
sonii G ab b  from  th e  T ejon  Eocene of C aliforn ia  should be p laced w ith  the 
A g a ro n ia - like species figured b y  P a lm e r  from th e  C laiborn ian  Eocene and 
o ther  s im ila r  types  illu s tra ted  by  D eshayes and  Cossman from  the  Eocene 
of th e  P a r is  Basin. I t  is possible t h a t  the  genus Olivella  does n o t occur in 
beds o lder th a n  the  M iocene (or M iddle Oligocene) b u t  our search of the 
l i te ra tu re  on th is  po in t h as  n o t been thorough. In  th e  Miocene, however, 
the  genus appears  to  be as fully developed as in th e  Recent.

R e c e n t  D istr ibu tion .— The largest num ber of species of Olivella  appear 
to be A m erican  although m a n y  others have been reported from  other parts  
of th e  w orld  ( Ja p a n , A ustra lia , e tc .) . I t  is likely t h a t  some of these for
eign species, now referred  to  Olivella, will prove to belong elsewhere when 
m ore fu lly  studied. In  th is  m onograph, th e  m ajo rity  of th e  known Am eri
can species, R ecen t and fossil, are  given some consideration bu t a few 
others described from  the  W est Indies have not been available to  us; also 
some others orig inally  described from  unknow n localities m ay  well prove 
to be A m erican  species. M o st species of Olivella, like other members of 
the  fam ily , a re  w arm -w ater, hence th e  largest num ber of species are found 
in trop ica l or subtropical w aters , b u t  a well-developed fauna  of Olivella  is 
d is tr ib u ted  along th e  Pacific coast of the U nited  S tates no rthw ard  to the 
s ta te s  of Oregon, W ashington  an d  to  southern A laska. Several species are 
also found in the  sou thern  hem isphere along th e  coast of Argentina. The 
genus is absen t from  the w est coast of South A m erica south of P im ental, 
P eru .

C l a s s i f i c a t i o n

W ith  increasingly  closer d iscrim ination  of species as curren tly  in use 
to d a y , fac ts  regard ing  th e  affinity or relationship between our shells in 
t im e  a n d  space tends  to becom e obscured. M ost of th e  older workers, es
pecia lly  am ongst th e  paleontologists, did n o t hes ita te  to iden tify  some of 
th e ir  fossil form s (even from  th e  Cretaceous and  Eocene) w ith  living spe
cies, o ften  from  d is tan t, rem ote  regions. T o d ay  these  fossil forms would 
be re fe rred  to  d is tinct species b u t the  fac t rem ains th a t  m ost of these 
species a re  so closely re la ted  t h a t  a  common origin or ancestry  is indi
cated . I n  th e  app lica tion  of sys tem atic  paleontology to  geology and 
s tra t ig ra p h y , th e  excessive m ultip lica tion  of species nam es to  our fossils
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tends to destroy  th e ir  use for age determ ination , correla tion , and in de
ciphering geologic h istory. I t  is im p o r ta n t  t h a t  w e  endeavor to ind ica te  
in our schemes of classification, the  close k in sh ip  which exists between 
m any  species. W e have attem pted  to  do th is  w ith  th e  Olive l la*  by plac ing  
together species which appear  to be closely re la ted  in th e  sam e group or 
subgenus. In  this s tudy , m ainly  A m erican  species have been considered 
b u t a more com prehensive tre a tm e n t of the  genus on a w orld-w ide basis 
would doubtless bring together still moro in fo rm atio n  and  of m uch g rea te r  
value.

Wenz, the  m ost recent au thor to t r e a t  th e  genus Olivella  in a com pre
hensive m anner (H andbuch  der Paliiozoologie, G as tro p o d a , Ih i. 6, 1943) 
accepted 6 subgenera or sections in the  genus. L a m p ra  d a m ina  M arw ick  is 
now transferred  to the  Olivinae for reasons given on page lí)9. T o n d i  va  and  
Mansfieldella  were added  by Olsson and I ia rb is o n  in 1963. In  this paper,  
the following groups or subgenera are  recognized.

Genus Olivella  Swainson 
Subgenus Olivella  s. s., typo 0 . dam a  (Sow erbyi 
Subgenus D acty lid ia  H. and A. A dam s, ty p e  0 ,  m u tica  (Say)
Subgenus D acty lide lla  Woodring, ty p e  O. anazora  (D uelos)
Subgenus Olivina  d ’Orbigny, ty p e  0 < tehnclchana  d ’O rb ignv  
Subgenus N iteo liva  new subgenus, type  0 ,  m in u ta  (L ink)
Subgenus Callianax  l í .  and A. A dam s, t y p e  (). b ip lica ta  (Sow erby i 
Subgenus Pachyoliva  new subgenus, ty p e  O. columellaris  (Sow erby) 
Subgenus Toroliva  Olsson and H arb ison , ty p e  0 .  goliath  O ls s o n  

Subgenus M ansfieldella  Olsson and  I ia rb iso n , ty p e  O. pugilis  Olsson and 
H arb ison

Subgenus L am prodom a  Swainson, type 0 .  vo lu te lla  (L a m a rc k )
Subgenus Zanoetella  new subgenus, ty p e  O, zanoeta  (D uelos)
Subgenus Macginitiella new subgenus, ty p e  (). ira tcrm nni  M r G in ty  
Subgenus M inio liva  new subgenus,  t y p e  0 . adelae  new species 
Subgenus C upioliva  Iredale , type 0 . n y m p h a  A dam s und A ngas 

Subfam ily O l i v i n a e  

Genus Jaspidella  new genus, type 0 .  ja sp idea  (G m elin i

K e y  t o  t h e  S u b g e n e r a  o f  Olivella o s  S h e l l  O h ah .u tk h .s
I, No callous formation along the parietal wall or inner lip

OniiUH Jmpidvlltt new genus (Olivinae)
II. A deposit of callus along the parietal wall .................................................... (Olivolliime)

A. The parietal callus extends only to the posterior end of aperture or but 
a short way above it.
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B. Shell large or of medium size, variously colored. Pillar structure 
is a simple fold at the base of columella, sometimes lirated

Subgenus Callianax H. and A, Adams 
BB. Shell small or of medium size, generally with an elevated spire. 

Pillar structure a fold a t base of columella. Color plain white.
Australian ....................................................Subgenus Cnpioliva Iredale

BBB. Shell m inute, spire elevated or low, with obtuse nuclear tip.
Plain white. American ...............Subgenus Minioliva new subgenus

AA. The callous form ation along the parietal wall is strongly developed, ex
tending above the end of the  aperture towards the upper suture of the 
penultim ate whorl.

Ba. Pillar wall concave or deeply excavated by corrosion, the lirations 
of the inner lip if present, cut off sharply on their inner ends.

C. Pillar and parietal wall covered fully by a thick deposit 
of callus. No pillar or parietal lirations at any stage.

Subgenus Pachyoliva new subgenus 
CC. Pillar structure formed by lirations along the parietal

and columellar wall ........................ Subgenus Olivella s. s.
BBb. Columellar pillar no t secondarily excavated, the pillar folds or 

lirations continuing undiminislied into the interior.
Ca. P illar structure formed by more or less uniform re

volving plaits or lirations.
D. Lirations numerous, extending upward along 

the pillar to the edge of the fasciole; absent 
from the parietal wall above.

Subgenus Lamprodoma Swainson 
DD. Lirations fewer and shorter, confined to the 

columellar portion
Subgenus Zanoetella new subgenus 

CCb. Pillar structure a simple fold or keel a t the end of 
columella, the parietal wall above smooth, destitute of 
lirae or similar structures.

Da. Pillar structure simple. Parietal callus rela
tively thin. Shell ovate.

Subgenus Olivina d ’Orbigny 
DDb. Pillar structure heavier, strongly plaited, the 

parietal callous deposit strong.
Subgenus Toroliva Olsson and Harbison 

CCCc. Lirations or folds on the columella and parietal wall 
forming a separate structure (pillar structure), in the 
form of a tongue-shaped ridge which may be smooth 
or variously denticulate.

DDa. Pillar structure smooth or weakly lirated, not 
terminating in an enlarged tooth-like projec
tion above. Outer lip sm ooth within.

Subgenus Dactylidia H. and A. Adams 
DD Db. Pillar structure usually strongly denticulate or 

lirate along its whole length, often term inat
ing in an enlarged tooth  above. Outer lip 
smooth or strongly lirate within.
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E. Sutures grooved or channelled, some
times partly  covered by callus, the 
edge of the forward whorl n o t ap- 
pressed or overhanging. O uter lip 
strongly lirate within.

F. Sutures not covered by callus.
Subgonus Niteoliva  

now subgonus 
FF. Sutures partly  covered by cal

lus. D enticulatum  of the pillar 
structure very  si rung, the ter
minal one largo.

Subgenus M  am fie Idella 
Olsson and Harbison 

EE. Sutures deeply channelled, overhung 
by the edge of the whorl in front. 
T he junction of the whorl to the pre
ceding turn widely impressed, develop
ing a long, posterior canal at the raid 
of aperture.

Subgonus Margin liella new subgeuus

S y s t e m a t i c  T r e a t m e n t  

Superfamily OLIVACEA Swainson, 1840

(Nom. transi. Olsson, herein (ex Olivinae Sw ainson, 1840)
Propodium separated  from the rest of the  foot b y  a  deep, transverso  

fissure.

F am ily  OLIVIDAE Swainson, 1840

(Nom. transi. d ’O rbigny, 1841 (ex Olivinae Sw ainson, 1840)

The shell is spindle-shapc, subcylindrica!, w ith  a low o r  elevated  spire, 
no anterior canal, th e  tex tu re  usually  solid, porcellaneous, th e  surface 
highly polished and w ith o u t pcriostracum . T he su tu res  a re  open, deeply  
grooved or channelled; or covered by a  heavy  enam el sp rea d  over the spire. 
A perture elongate, ovate, often wider in front, the s iphona l canai notch 
wide and deep, its growth trace  forming a fasciola or calloused hand, often 
differently colored, around  the  an terior end. P i l la r  sm ooth o r  s trongly  
lirated.

T he anim al has the foot divided by  a deep tran sv e rse  s lit which passes 
in front of a poorly defined or concealed head, th e  fo rw ard  section of the 
foot or propodium shorter, usua lly  moro or less t r ia n g u la r  o r  shield shaped, 
often divided along the  m iddle; the h inder portion of th e  foot or m e tap o 
dium  longer, more volum inous, its wide m arg ins  capab le  of being folded 
over the top of the  shell im parting  to  it a  high polish und gloss. R ad u la r  
ribbon triserial or w ith  th ree  p r im ary  tee th  in each row, the  rachidian 
tooth  tr i or m ulticusp idate , the  la tera l tee th  t r ia n g u la r  o r  ha tche t-shape , 
w ith  pointed or uncinate  tips. A chitinous opercu lum  m a y  be present, 
w anting in some groups.
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T h e  fam ily  O liv idae is d iv ided  in to  the  following subfam ilies on basis 
of shell s tru c tu re ,  an a to m y  and  rad u la .

Subfam ily O LIVINA E Swainson, 1840

A n im al w ith  the  m e tap o d iu m  elongate, pointed a t  the  end and often 
ex tend ing  beyond th e  tip  of th e  spire. H ea d  ind is tinc t b u t bearing te n 
tac les  and  u su a lly  eyes. R a d u la r  r ibbon  very  long, narrow  w ith  numerous 
te e th  ( ±  100), th e  cen tra l or rac h id ia n  too th  simple tricusp idate . Shell 
o ften  large , finely colored, the  su tu res  typ ica lly  open, grooved or chan
nelled. G enera  Oliva, Olivancillaria, Anazola , Jaspidella, etc.

Subfamily A N CILLIN A E Cossmann, 1899 

(Subf. Ancillarinae Swainson, 1840)

F o o t  large, th e  m e tapod ium  deeply  forked behind. Plead w ith  small 
ten tac les , no eyes (? ) .  R a d u la  m uch  like Olivinae, th e  ribbon long and 
n a r ro w  w ith  num erous te e th  ( ± 8 0 ) ,  the  rach id ian  too th  with a  broad, 
y o k e -sh a p ed  base, tr icu sp id a te  b u t  w ith  sm aller denticulations between the 
m a in  cusps. Shell often  large, u su a lly  w ith  an elevated  spire covered by 
th ic k  enam el concealing th e  sutures. Fasciole bordered above b y  an in 
cised line o r  deep groove often  te rm in a tin g  a t  th e  lip m arg in  in a small 
too th . G enera  Ancilla , B arysp ira , E b u rn a , etc.

Subfamily OLIV ELLIN A E new subfamily

M e ta p o d iu m  wide and short, n o t extending beyond the  end of spire. 
H e a d  ind is tinc t,  w ith o u t ten tac les  or eyes. Operculum chitinous b u t some
tim es w anting . R a d u la  r ibbon w ider and sh o rte r  th a n  in Olivinae, with 
few er rows of tee th  ( ±  50), the  rach id ian  too th  m u lt ic u sp id a te ; a th ird  or 
accessory  r a d u la r  p la te  is often p resen t. T he  shell is generally  small, the  
p a r ie ta l  w all covered by  enam el grow th , the  p illar  wall often deeply exca
v a te d  by secondaiy  corrosion, th e  in te rna l wall of th e  spire-whorls com
m o n ly  reabsorbed . G enus O livella  w ith  several subgenera.

Subfamily A G A RO N IIN A E new subfamily

T h e  foo t is large, broad, rounded  behind and  b u t slightly  longer th a n  
shell, d iv ided  across th e  m iddle b y  a d a rk  line; propodium  rela tive ly  small, 
n a r ro w ; h ead  concealed, bearing  no  ten tac les  or eyes. R a d u la r  ribbon very  
long, w ith  num erous rows of tee th , th e  rach id ian  to o th  tr icusp ida te  and 
w ith  sm all denticles on th e  sides. Shell often large, generally w ith  a 
po in ted  or ta p e red  spire, channelled  su tures and no surface glaze. The 
b o dy-w horl is large, sp ind le-shape , th e  outer lip th in , som ew hat sinuous 
w ith  a  sm all bulge below, th e  p il la r  w ith  several descending p laits , the  
p a r ie ta l  w all sm ooth, unglazed. Fasciole wide an d  m ore heav ily  colored 
th a n  th e  su rface above. G enus A garonia  an d  others.

P seu d o liva  and  Zem ira  were referred  to the  O lividae by  Thiele, 1929 
an d  W enz, 1943, and p laced  in a sep ara te  subfam ily  th e  u P s e u d o l iv ia e .” 
À. H . Cooke, 1918 concluded from  a rad u la  s tu d y  of Z em ira  t h a t  it was 
m ore closely allied to  M u re x  th a n  O liva . M ost au th o rs  have classed 
P seudo liva  am ongst th e  B uccinacea  which its rad u la  s trongly  suggests.
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The reference of these genera to  th e  Olividae a p p e a rs  th e re fo re  question
able but the ir  true  rela tionship  m ust aw ait fu rthe r  an a to m ica l da ta .

Subfamily OLIVELLINAE

This is a w ell-m arked  subfam ily of th e  O lividae, defined as  indicated, 
by the  absence of ten tac les and eyes, the short, w ide foot, the very wide, 
multicuspid central too th  of the  radu la  anti the  occasional presence of ac
cessory flat p la tes outside or under the  base of th e  la te ra l teeth . A chi- 
tinous operculum m a y  be e ither present o r  w an ting . Shell ch a rac te rs  are 
less distinctive. In  this s tudy, only one genus is recognized, the other 
divisions being considered as suhgenera of O livella .

Genus O L IV E L L A  Sw ainson, 1831

Type by subsequent designation, D ali, 1909; Oliva purpura ta  Swainson 
=  0 .  dama  M awc. Recent, northern  p a r t  of th e  P um m ue-lh ie iiic  faunal 
province.

The shell is small or of medium size, o liv ifonn , genera lly  w ith  an  ele
vated spire, sometimes w ith  th e  spire low and obtuse. S urface smooth, 
polished, in life white or colored. W horls of th e  sp ire  num erous, between 
grooved or channelled sutures. P ar ie ta l  wall covered by a  sp read  of culius 
which m ay  extend along it to the  upper end of the ap e r tu re  on ly , o r  well 
beyond it  along the spire-whorls. Colum ella w ith  a h eav y  keel oY tw is t  a t 
its end, often united  above w ith  a heav ier  callous form ation , e i th e r  (mite 
short or extended along the p ar ie ta l wall (p illa r  s tru c tu re )  o r  replaced 
there by a series of lirations. In te rn a l w alls of th e  sp ire  often reabsorbed. 
Fasciolar band simple or double. O perculum  if p resen t, th in , cliitinous. 
R adula w ith  th e  central tooth m ullieuspid , the cusps d is tr ib u ted  a long its 
upper or free side, the  laterals uncinate, the  ave rage  ribbon w ith  30 to  SO 
rows of well-developed teeth.

Dalhs designation of Olivella purpurea  Sw ainson (- 0 ,  dam a  M awc) 
in 1909 as the  type  for Olivella  has generally  been accepted  a l th o u g h  the 
earlier selection of Oliva nivea  of H erm anasen , 1847 (us eburnea  in S w ain
soni would have been preferable on th e  grounds t h a t  the shell a n d  rad u la r  
characters of nivea  are  more strongly expressed. F o r tu n a te ly ,  bo th  species 
are members of the same subgenus.

Subgonus OLIVELLA s. s.

Shell small or of m edium  size, w ith  a high or low spire. Parietal callus 
extending to the upper suture. Sutures open, grooved or narrow ly  ch an 
nelled. Pillar structure comprising a w edge-shaped fo ld  on columellar por
tion , replaced on the parietal w all by short , o ften  paired p la its  or lirations, 
Columellar pillar deeply excavated  above the te rm in a l  tw ist. X o  oper
culum,

R achidian  tooth  narrow ly  bow-shaped, the base w ith  an  evenly  con
vex curve, the u pper  m argin  s tra igh t or s ligh tly  concave, m ulticusp idate  
(about 20 to 24), with th e  medial pair (greatly enlarged. L a te ra ls  sickle
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shaped , wide a t  base which is notched, the  outer tip  som ew hat recurved 
a n d  poin ted . An accessory basa l p la te  m ay  be present b u t  is usually  thin.

In  ty p ic a l  Olivella  th e  p illa r  s truc tu re  consists of a wide basal portion 
followed above i t  by a series of short, often paired  lirae which m ay  be 
r a th e r  w eak ly  developed or m ore strongly so and extending nearly  to the  
u p p e r  end of the  apertu re . I f  th e  shell is ro ta ted  slightly  on its axis, it will 
be  seen th a t  the  colum ellar p il la r  is deeply excavated above th e  basal fold, 
th is  excavation  being th e  re su lt  of secondary corrosion or reabsorption, 
since th e  ends of th e  lirae  are  cu t off sharply . T he fasciolar band is wide, 
d iv ided  m esially  by  a  groove into two nearly  equal segments. Surface of 
shell h igh ly  polished, w h ite  or w ith  color pa tte rn . T he  radu la  is of medium 
size fo r  the  an im al, distinguished in having th e  central p a ir  of cusps of the 
ra c h id ian  to o th  m uch enlarged. T yp ica l Olivella has no operculum.

Species referred to O livella  s. s.

R e c e n t  species

Olivella n ivea  (G m elin). F lo rida , B aham as, W est Indies.
Olivella n ivea  chiriquiensis  new subspecies. C aribbean coast of Panam a.
Olivella adelae  new species. Florida.
Olivella petio lita  (D uelos). W est Indies and the  Caribbean.
Olivella floralia (D uelos). F lorida  and the  Gulf of Mexico.
Olivella m a cg in ty i  new  species. Florida.
Olivella stegeri new species. G ulf of Mexico.
Olivella dam a  (M aw e). G ulf  of California.
Olivella gracilis (Broderip an d  Sowerby). Lower California to Ecuador.
Olivella tergina  (D uelos). Low er California to Peru.
Olivella riverae  new species. Peru.
Olivella broggii new species. Peru .
Olivella bitleri new species. P an am a .
Olivella drangai new species. Galapagos.
Olivella cocosensis new species. Cocos Island.
Olivella alba  (M a r ra t ) .  G ulf  of California.
Olivella rehderi  new species. B a y  of P anam a.

Fossil species

Olivella venezuelensis  new species. M iocene of Venezuela.
Olivella ind iv isa  Guppy. M iocene of Jam aica  and  Santo  Domingo.
Olivella m uticoides  G abb. M iocene of Santo Domingo.
Olivella canaliculata  G abb . M iocene of Santo D om ingo.
Olivella acra  W oodring. M iocene of Jam aica .
Olivella w ilsoni new species. M iocene of F lorida.
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Olivella eu tacta  D ali . M iocene of F lorida .
Olivella eleutheria  G ardner. M iocene of F lo rid a .
Olivella dodona  Olsson and  Iiarb ison . Pliocene of F lo rid a .
Olivella prefloralia Olsson and Iiarb ison . P liocene of F lorida.

R ecen t Species— W est A tla n t ic

Olivella (O livella) nivea (Gm elin) P late 11, figs, 3, 3a, 3b.

Voluta nivea Gmelin, 1790, Syst. Nat., ed. 13, p. 3442. Based on M artini, 1773, HysL
Conch. Cabinet, vol. 2, pi. 50, figs. 557, 558.

Oliva eburnea Lamarck, 1811, Ann. Mus. H ist. N at. Paris, vol. 10, p. 320.—Lamarck, 
1844, I-Iist. nat. An. s. Vert., ed. 2 (Doshayca), vol. 10, p. C30.~~Hwain.son, 1831, 
Zool. Illust. ser. 2, vol. 2, pi. 58, fig. 2.-—Duelos, 1835, M on. OU,va, pi. 1, figs. 13-16, 

Oliva nivea Gmelin, Reeve, 1850, Conch. Icon., vol. 6, Oliva, pi. 23, figs. (ila, b.
Oliva monilifera Reeve, 1850, op. cit., pi. 27, figs. 84a, b.
Oliva parvula M artini, M arrat, 1871, Thns, Conch., vol. 4, Oliva , p. 30, no. 157, pi. 22 

(349), fig. 373.
Oliva (Olivella) nivea  Gmelin, Wcinknuff, 1878, Dic G attung  Oliva, Syst. Condi. 

Cabinet, p. 136, pi. 3, figs. 17, 18; p i  35, figs. 9, 10; pi. 37, figs. 3. 4.

Shell of a  medium or relatively large size (length  to a b o u t  34 n u n .) ,  the  
spire about half th e  to ta l  length, the  p en u ltim a te  w horl being ra th e r  high 
and the spire sharp ly  pointed. T h e  color is m o stly  w hite  or with shadings 
of brown, often w ith  tw o bands of heavier, pu rp le -b ro w n , th e  u p p er  band 
following below th e  suture, the  o ther ju s t  above the  fasciole. T he  nuclear  
whorls are rela tively  sm all b u t  coiled so as to  form a longish, a t te n u a te d  
tip . (See T ucker  A bbott, 1951, N au tilus , vol. 64, pi. 7, iig. 4a.)

One of our largest and finest species of O livella , form erly  p lentifu l 
along the  F lorida K eys but now much d im inished by ovcrcollocting an d  
destructive shore developments. T h e  color is often a  pu re  w hite  or a  cream  
delicately m ottled  with red, brown and purple , these m ark in g s  m ain ly  co n 
centrated below th e  su tu re  and as a hand above th e  fasciole, the fasciole 
itself being usua lly  white. T he  p illa r  wall is deeply  excava ted  on its  inner 
side by secondary corrosion. (See Text-figure 1.)

Duelos’ figures 13 an d  14 of eburnea  are m uch  like Um com m on F lo rida  
form of this species in shape and  w eaker colora tion  but a re  som ew hat 
sm aller than  the la rger shells from D u ck  Key.

The radula of nivea  is re la tively  large (of an  average  specimen, its 
length is 2.7 nun., w id th  of ribbon 1 imm, w idth of a  single rach id ian  tooth 
.4 mm.) ; there  are abou t 37 rows of teeth of which th e  3 posterior ones a re  
in a nascent s ta te , while the forward 10 to 12 arc found in the  folded-over 
section. The rachid ian  tooth  has abou t 20 to 24 cusps of which the m edian  
pa ir  are enlarged; sm aller accessory dentieulations m a y  be present between 
the m edian pa ir  b u t these have no regu la rity  of developm ent. An a b 
norm al ribbon ta k e n  from a D uck  K ey .specimen show ed a single enlarged
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cen tra l cusp. D issections show t h a t  th is  Olivella  lives la rgely  on small 
m ollusks such as E rv i l ia , C aecum , fo ram inifera  and m icrocrustacea which 
are  swallowed whole.

T y p ica l  O. n ivea  is unknow n  to  us  as fossil.
R a n g e .— T h e  ea s t  coast of F lo r id a  from  M iam i to  th e  keys. Also the  

B a h a m a  Is lands  an d  p ro b ab ly  sou thw ard  in to  o ther p a r ts  of the  W est 
Indies.

O livella  nivea chiriquiensis new subspecies Plate 11, fig. 4.

T h is  subspecies differs from  th e  typ ica l form  by its constan tly  sm aller 
size, sh o r te r  less a t te n u a te d  nucleus and  often deeper color. The parie ta l 
callus is th ick es t a t  end of ape rtu re , extending to  th e  upper  suture, ra th e r  
h eav ily  th icken ing  the  lower surface of th e  spire-whorl, m uch th inner 

'ab o v e , so t h a t  the color band  bordering th e  su ture  shows plainly. Well- 
colored specimens have tw o deep-brow n bands form ed by disconnected, off
se t blotches, th e  u p p er  b and  bordering  th e  inferior side of the  suture, the 
lower band  lying ju s t  above th e  fasciole, the  much w ider space between 
th e m  colored by  ligh ter  m ottlings of brown. Some specimens are pure 
white . T he p illa r  w all is deeply  excavated.

L eng th  15.8 m m ., d iam ete r  5.8 m m . (Holotype, A N SP. 194579.)
N o r th  coast of P a n a m a . B ocas del Toro.

O livella (O livella) adelae new species Plate 10, figs. 8, 8a; plate 16, figs. 9, 9a.

Shell of m edium  size (length  ab o u t 12 m m .) , subovate, th in  or of me
d ium  tex tu re , w ith  a r a th e r  high body-whorl an d  an  elevated, evenly conic 
spire h a lf  the  to ta l  length. S u tu re s  linear, grooved, the  edge of the  whorl 
in f ro n t  form ing a narrow , sligh tly  overhanging collar. P a r ie ta l  callus ex
tend ing  w eak ly  beyond th e  end of ap e rtu re  abou t h a lf-w ay  to the  suture, 
th e  p il la r  s truc tu re  form ed by  a few sm all lirations which end sharp ly  a t  
th e  edge of th e  excava tion  of th e  p illa r  wall. Color is a leaden white ex
cep t for a b and  of b roken  brow n spots below the  su tu re  and  ano ther a r 
ran g ed  a t  th e  edge of th e  fasciole, the  fasciole itself w hite ; the  spire m ay  
be of un ifo rm  color or in some cases much d a rk e r  approaching  a blotched 
black.

R a d u la r  r ibbon like t h a t  of nivea  b u t  m uch sm aller (a ribbon with 
a b o u t  30 rows of te e th  has a length  of 1.20 m m , the  rach id ian  too th  about 
.18 m m . wide (longer d ia m e te r) .  (Text-figure 14.) T h e  paired  medial 
cusps of the  rach id ian  too th  a re  m ore widely separa ted  w ith  sm aller acces
so ry  ones between.

L eng th  12.4 m m ., d iam ete r  4.5 mm. (Holotype, A N SP. 194582.)

T h is  is a  w ider, more s tu b b y  shell th a n  floralia w ith  which i t  has some
tim es been associa ted ; i t  also resembles a small n ivea  b u t  differs by  its 
m ore  un ifo rm ly  tap e r in g  spire and  the  nuclear  whorls form  a sm all conic 
a n d  n o t  d raw n -o u t or ta p e r in g  tip . T h e  rad u la r  r ibbon  is m uch  sm aller 
th a n  t h a t  of nivea.
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A pparen tly  a com m on and  widely d is tr ibu ted  species in F lo rida , nam ed  
for Miss Adele K o to  of Beloit, Wisconsin, as a  t r ib u te  to  lier o u ts tan d in g  
ab ility  as a collector of ra re  and m inu te  shells.

Range.— F lorida : B rad en to n  Beach, ( types) .

Olivella (Olivella) petiolita (Duelos) Plate 8, figs. 8, 8a; PI. 12, figs. 1, la.

Oliva petiolita Duelos, 1835, in Chenu, 111. Coneh., vol. 4. p. 5, pi. 1, figs. 21, 22.—M arrat, 
1871, Thes. Concii., vol. 4, Oliva, p. 33, no. 172, pi. 23, figs. 394, 395, 418.

Olivella petiolita (Duelos), Tryon, 1883, Manual of Conch., vol. 5, p. 66, pi. 14, figs. 
61 (62, 63).

Olivella esther Dali and Simpson, 1901, U. S. Fish Comm., Bull, for 1900, vol. 1, p. 392 
(Not of Duelos, 1835).

Shell m oderately  large, solid, w ith  a high, conic sp ire  n o t fu lly  one-ha lf  
th e  to ta l length. Sutures grooved and form ing  a deep, no tch-like  cut in  ■ 
th e  parietal callus a t  the  end of aperture . P a r ie ta l  callus strong, ex tending  
to  the  suture and form ing a  whitened enam cl-likc d ep o s it  ove,!- the  surface  
of the  penultim ate whorh P a r ie ta l  wall s tra ig h t ,  th e  p i l la r  s tru c tu re  
formed by a series of m ore or less paired lira tions w hich  extend u p w ard  
nearly  to the end of the  aperture. T here  is a strong, kee l- like  fold a t  th e  
end of the columella bordered in te rna lly  by th e  ex cav a tio n  of th e  p illa r  
wall. Color p a t te rn  on the  body-whorl is form ed by coalescing a rrow - 
shaped lines. Fasciole wide, double, som ew hat convex w ith  a  m edial in 
cised line and colored w ith  a lte rna ting  brown an d  w h ite  bands.

An average specimen m easures length 18 m m ., d ia m e te r  8.4 nun.

The above description is based on specim ens from  th e  A cadem y collec
tion labelled “ P a n a m a  ” b u t w ith o u t ind icating  from w hich  coast, b u t  th ey  
are assumed to  be from  th e  C aribbean  sitie. M a r r a t ,  however, gives 
M aza tlan  as locality  for th e  species. O ther specim ens in the  A cad em y  col
lection come from th e  north  coast of Venezuela. In  th e  N a tio n a l  M useum  
collection, specimens of these species from P u e r to  R ico a n d  o th e r  C aribbean  
localities are identified as 0 ,  esther  Duelos. N o  locality  is given by D uelos 
for his figure of esther. H is  small-sized figure (rep roduced  by  M a rra t )  is 
shown as having a deeply  concave p illa r  wall and m a y  possib ly  represen t 
a species of Callianax.

Range.— W est  Ind ies and  the  C aribbean  region along th e  coast of 
Venezuela westward to  P an am a .

Olivella (Olivella) floralia (D uelos) Plate 15, figs. 12, 12a.

Oliva oryza Duelos, 1835, Mon. Oliva, pi. 1, figs. 9, 10.—Duelos Chenii, 1853, Ulustr. 
Conch, vol. 4, pi. 1, figs. 9, 10.—Reeve, 1850, Concii. Icon., vol. 0, Olivii, pi. 27, 
figs. 81a, b. (N ot of Lamarck, 1922).

Oliva floralia Duelos, 1853, Chenu, Illustr. Concii., vol. 4, p. C.—D iktox , 1857, Revue 
Critique de Genre Oliva, p. 103.

Oliva alba M arrat, 1871, Thes. Conch., vol. 4, p. 32, no. 169, pi. 22 (349), fig. 390 
(Guatemala). Types ANSP. 16018.
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Olivella oryza (Lam arck), Dali and Simpson, 1901, U. S. Comm, of Fish and Fisheries, 
Bull, for 1900, vol. 1, p. 392. (N o t of Lamarck).

Olivella floralia (Duelos), Perry, 1940, Bulla. Amer. Paleont., vol. 26, no. 95, p. 159, 
pi. 36, fig. 249—Perry and Schwengel, 1955, M arine Shells of West. Florida, 
p. 176, pi. 36, fig. 249.

Shell sm all, slender, elongate, w ith  an elevated sharp ly  poin ted  spire of 
ab o u t 6 whorls, the  nucleus m inute . Color often  a m ilky  w hite  grading to 
su b tran s lu cen t,  often w ith  the  spire colored gray, brown, yellow or rose- 
p ink , som etim es w ith  the  body-w horl m ottled  or flecked w ith  brown. Sutures 
d is tinc t, n a rro w ly  o r  deeply  grooved. P ar ie ta l  callus th in , narrow, extend
ing u p w a rd  beyond th e  encl of th e  apertu re  tow ards th e  suture. Columellar 
wall excavated , usua lly  showing some corrosion. P il la r  s tructu re  is formed 
by a  series of sm all, para lle l  lirae  above th e  basal fold. Fasciole double.

R a d u la  like n ivea  b u t  sm aller (an  average specimen, length  .9 mm., 
w id th  .3 m m .) , w ith  ab o u t 23 rows of teeth . R ach id ian  to o th  with 20 to 
26 cusps, the  end m em bers  v e ry  small, th e  m edial p a i r  large, often w ith  2 
or 3 subs id ia ry  cusps between th em . L a te ra l te e th  s trong ly  curved. Ani
m al pu re  w hite , no operculum.

T h is  com m on F lo rid a  species w as first well illustra ted  by Duelos as 
O liva oryza  L am arck , also aga in  under th e  sam e nam e by Reeve. 
L a m a rc k 's  descrip tion  of oryza  by  itself is too brief for identification, but 
th e  figure referred  to  in th e  sy n o n y m y  in M artin i,  Conch. Cab., vol. 2, pi. 
50, fig. 348 represen ts  th e  b ack  view of a small shell w ith  a medium-height 
sp ire  a n d  s trong ly  calloused pen u lt im a te  whorl. This  figure does not 
rep rese n t a shell of the  floralia  ty p e  and m ay  be an  im m atu re  vuttica  or 
m in u ta .  T he  nam e  floralia w as used by D uelos in th e  te x t  of C h en u ’s I l 
lu s tra tio n s , b u t  no sim ila r  correction w as m ade to  the  explanation of plates, 
th e  species th e re  being labeled O. oryza.

F ro m  O. n iv ea , th is  species is separa ted  by its m uch sm aller size, more 
s lender form  and  a m uch higher, m ore sharp ly  poin ted  spire. F rom  small 
specim ens of n ivea} the  finer lira t ions  of the  p a r ie ta l  wall and less deeply 
ex cav a ted  p illa r  a re  helpful in distinguishing th e  species. Two color forms 
are  p resen t;  com m only th e  shell is pu re  white, an  occasional one in each lot 
h av in g  a  colored spire w hich  m a y  be yellow, g ray  to  a beau tifu l rose-pink, 
on ly  ra re ly  do all th e  specim ens from  th e  sam e locality  show uniform ly 
w h ite  shells; th e  o ther color form  has  th e  body-w horl m a rk ed  or flecked 
w ith  brown.

T h is  is th e  com mon Olivella  in F lorida , d is tribu ted  along bo th  east and 
w est coast. D a li  gives its  range  as H a t te ra s  to T o rto la .  0 .  prefloralia  
O lsson a n d  H a rb iso n  from  the  P liocene of F lo rida  is an  allied fossil species.

Olivella (O livella) m acgintyi new species Plate 12, fig. 3.

Shell of m ed ium  size, subcy lindrica^  stout, w idest opposite the  end of 
a p e rtu re ,  w ith  a sm all po in ted  spire of abou t 6 whorls, ab o u t one-th ird  the
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to ta l  length. Sutures narrow ly  grooved. Color porcellaneous, white, pol
ished, w ith  a few fa in t brown flecks below the  su tu re . P a r ie ta l  callus 
ra th e r  strong, th ickest opposite the end of apertu re  a n d  ex tend ing  upw ards 
over the  penultim ate whorl to  the suture, th ick ly  coating th e  su rface  of the  
spire-whorls between th e  sutures. P illa r  s tructure  strong, fo rm ed b y  8 to 
10 lirations which commence a short w ay  below the  u p p e r  end of inner lip 
a n d  extend anteriorly , th e  lower 4 or more smaller, m ore crow ded and pass
ing a short distance outw ardly but not form ing a no ticeab ly  en la rged  fold. 
F asc io lar  band  wide, abou t 2 /3  of the  length of the  ap e rtu re , d iv ided  u n 
equally  into two segments by a  w eakly incised line. T h e  p i l la r  and  parie
ta l  wall are deeply excavated internally, the  end  of th e  p illa r  en larged  and 
fold-like.

Length 10 mm., d iam eter 4.3 mm.
Holotype, M cG in ty  collection.

Based on a single specimen dredged off P a lm  B each , F lo r id a  in 20 
fathom s (rocky reef) by Thom as L. M cG inty , 1940, for w hom  the species 
is named. M uch like Olivella canaliculata  G abb  from  the  M iocene of 
Santo Domingo, b u t much smaller and w ith  a different p illa r  s truc tu re .

Olivella (Olivella) stegeri new species P la te  14, fig, 10.

Shell short, s tubby and solid, w ith  a large, ro und ly  shouldered  body- 
whorl widest opposite the  end of th e  aperture . Spire e lev a ted , narrowed, 
composed of about 6 whorls between deeply channelled  su tu res , overhung 
by  the edge of the whorl in front. P a r ie ta l  callus th ick , h eav ies t  n e a r  the 
end of the aperture and passing upw ards tow ards  th e  su tu re . P i l l a r  s tru c 
tu re  strong, formed by a low, plaited  anterior fold followed ab o v e  by  5 or 
6 plaits on the  parie ta l wall, the  lower ones strong, th e  o thers  d im inishing 
in size upwards. Fasciole w eakly  divided. Color a glossy, porcellaneous 
white or pale brown, the fasciole in the  la t te r  case rem ain ing  w hite . P illa r  
w all deeply excavated.

Length 11.2 mm., d iam eter 5.3 mm. (H olotype, A N S P . 194587.)

This is a very  strik ing  species, distinguished by its  solid, porcellaneous 
shell, usually white or light brown, th e  fasciole white. T h e  p i l la r  s truc tu re  
is strong.

Named for Mr. D a n  Steger of T am pa , F lorida to  w hom  we owe m any 
recent discoveries am ongst the  Gulf mollusks.

One hundred miles east of A lacran, Mexico in 28 fathom s.

Pacific Species

Olivella (Olivella) dama (M awe) P late 8, figs. 3, 3a, 3b.

Voluta dama Mawe, 1828, in Wood, Index Test., SuppL, p. 11, pi. 4, fig. 37.
Oliva dama (Mawe), Duelos, 1835, Mon. Oliva, pi. 3, figs. 5, 6 —M arrat, 1871, Thea.

Concii., vol. 4, Oliva, p. 30, pi. 22 (349), figs. 368, 369.
Oliva purpurata Swainson, 1831, Zool. Illust. ser. 2, vol. 2, pi. 2 (58), fig. 1.
Oliva lineolata Gray, 1839, Zool. Beecheyi Voyage, p. 131,—Reeve, 1850, Concii. Icon.,

vol. 6, pi. 23, fig. 63.
Olivella dama (Mawe), Carpenter, 1857, Mazatlan Cat., British Mus., p. 471.
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Shell of m ed ium  size (average  length  18-20 m m .), stout, w ith  a spire 
n ea r ly  th e  sanie leng th  as th e  apertu re . T h e  wide, fasciolar band  encircl
ing th e  base is w hite  or yellow, and  contrasts  w ith  the  obscure, brownish, 
som etim es fa in tly  zigzag p a t te r n  of the m ain  surface, the  sutures more 
deeply  sta ined. E n am e l of the  spire-whorls ra th e r  heavy, w hite  or plain 
except for the  edge of the  su tu res  which are  brown, m a rk ed  w ith  fimbri
a ted  lines. Apex of spire generally  violaceous. In n e r  lip w ith  a large, 
p illa r  fold below, followed above b y  a few small plaits which do n o t  extend 
above th e  m iddle line, the  p a r ie ta l  callus lightly  violaceous. Outer lip 
often brow n w ith in . P i l la r  wall excavated.

R a d u la r  ribbon  essen tia lly  t h a t  of 0 .  nivea  bu t smaller, i ts  length about 
2 m m ., w id th  .67, w id th  of each rach id ian  tooth  about .3 mm. R ach id ian  
too th  curved, bow -shaped, w ith  abou t 24 cusps, the  m edial p a ir  large. 
R a d u la r  r ibbon  from  specimen con tribu ted  by  D r. M y ra  Keen.

T h is  species w as  well figured by  Swainson, as purpurata, so nam ed in 
allusion to  its  purp le-co lo red  aperture . I t  is apparen tly  common along the 
M ex ican  coast. F oss il  in th e  Pleistocene of Lower California.

R a n g e ,— Low er C alifo rn ia  and  ad jacen t coast of Mexico proper.

O livella (O livella) gracilis (B roderip  and Sow erby) Plate 11, figs. 5, 5a.

Oliva gracilis Broderip and Sowerby, 1829, Zool. Jour., vol. 4, p. 379.—Duelos, 1835, 
M on. Oliva, pi. 1, figs. 17,18.—Reeve, 1850, Conch. Icon., vol. 6, Oliva, pi. 20, fig. 46. 
—M am it, 1871, Thes. Conch., vol. 4, Oliva, p. 30, no. 156, pi. 22 (349), figs. 370-372. 

Oliva ( Olivella) gracilis Broderip and Sowerby, Weinkauff, 1878, Die Gattung Oliva, 
Syst. Conch. C abinet, p. 133, pi. 35, figs. 2, 3.

Olivella gracilis (Broderip and Sowerby), Maxwell Smith, 1944, Panamic Marine Shells, 
p. 35, fig. 434 (copy of M arrat).

S im ila r  to  O livella  n ivea  b u t  smaller, more slender and more richly 
colored. D escribed  originally  from  the coast of Ecuador, th e  species 
ranges sou thw ard  to  P a i ta ,  P e ru  where it is rare, and possibly northw ard  
to  th e  G u lf  of C aliforn ia . T he  rad u la  has been figured by Thiele in the 
second volum e of T ro s c h e l i  D a s  Gebiss der Schnecken, pi. 10, fig. 13.

R ecorded  as fossil from  the  Pliocene of E cuador and also from the 
P liocene and  P leis tocene of M exico an d  Lower California.

Olivella (O livella) tergina (D uelos) Plate 9, figs. 4, 4a

Oliva tergina Duelos, 1835, M on. Oliva, pi. 2, figs. 13-16.—Reeve, 1850, Conch. Icon., 
vol. 6, Oliva, pi. 26, figs. S6a-c.—Ducrox, 1857, Revue Critique de Genre Oliva, p. 91. 
—M am it, 1871, Thes, Conch., vol. 4, Oliva, p. 33, no. 173, pi. 23(350), figs. 395-398. 

Oliva (Olivella) tergina (Duelos), Weinkauff, 1878, Die Gattung Oliva, Syst. Conchy.
Cabinet., p. 118, pi. 31, figs. 5-8.

Olivella salinasensis Bartsch, 1928, Jour. Wash. Acad. Sei., vol. 18, no. 3, p. 67, figs. 1-12.

Shell n a rro w ly  egg-shape, th e  length up  to abou t 18 m m . T he  spire, 
n e a r ly  ha lf  the  leng th , is full, i ts  whorls flat to  slightly convex. P ro to 
conch sm all, glassy, e levated  or slightly  projecting. Sutures are narrow ly
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grooved. Color p a tte rn  is fairly  constant, m ain ly  in tones  of g ray  or yel
low w ith  arrow-shaped blotches of white edged with brow n, these  m ark ings 
being largest in a zone encircling the  whorls ju s t  above th e  end of th e  aper
ture. T he spire-whorls are  white or yellow, the  su tu re  m arg ined  by a band 
of frilled brown lines. P il la r  structure consists of severa l (0 or 7) ra th e r  
strong lirae which extend along the  parie tal wall n e a r ly  to  the  end of 
aperture.

This fine species is m oderately  common along the  E cu ad o rian  coast. 
I ts  color pa ttern  is quite constant in m ost specimen seen, h u t the general 
shade of color m ay  vary  from gray, brown to yellow. The shape of the  
shell is elongated, egg-like, the  small nucleus e levated  an d  p ro jec ting  in a 
peculiar fashion. A faded beach specimen from S a n ta  E lena  w as described 
by  Bartsch under the  nam e of salinasensis.

R ange .—Peru  to  Lower California.
P e r u : Zorritos. E c u a d o r : Santa  Elena, M a n ta .  P a n a m a : Venado 

Beach. Pearl Islands.

Olivella (Olivella) b itleri new species Plate 15, figs. 4, 4a.

Shell of medium size (length up to abou t 16 n u n .) ,  w ith  an elevated 
sharp spire about half the  to ta l length. W horls a b o u t  8, of which the  
initial 2 belong to a  small glassy nucleus. Sutures grooved, th e  bordering 
edge of the whorl in front, sharp and slightly  overhanging . On th e  type , 
the  parietal callus is colored a rich brown and extends upw ard  p as t  th e  end 
of the aperture but not quite reaching to the  su tu re , the culius being th ic k 
est a t  the  end of th e  aperture  and ju s t  above it, the  general surface of the  
penultimate whorl being covered and colored by its  enam el. C o lo r a t i o n  
variable; the type has th e  body-whorl between the s u tu re  and  the fascicle 
a steel-gray which forins a broad band  between the deep, rich brown of the  
penultimate whorl above and a narrow  brown bund below which colors the  
upper band along th e  fasciole; other shells have the  su r fa ce  colored a  light- 
brown formed by a sprinkling of small spots, U pper b and  of the fasciole 
usually brown, the  lower p a r t  white, S u tu res  edged below w ith  a  lighter 
colored zone with small, broken, brown lines. In te r io r  of o u te r  lii) a  dark  
brown. R adula typ ica l for th e  subgonus, th e  r ibbon of m edium  length, 
w ith about 28 rows of teeth , the  rach id ian  tooth  w ith  ab o u t '20 cusps, the  
central pair largest and in the specimen exam ined, th e  cen tra l p a ir  of cusps 
have 2 secondary ones between them.

Length 15.2 mm., d iam eter  5.8 mm. (H olo type, A N S P . 104586.)

In size and general coloration, th is species m ight easily  he m is taken  for 
Olivella volutella  (Lam arck) b u t closer inspection will show th a t  it has the  
pillar structure of true  Olivella. T he  radu la  is also of t ru e  Olivella , the  
rachidian tooth having th e  central pair of cusps g rea t ly  enlarged.

Our shells were received from Capt. \Y. S. B itler, U. 8. N a v y  form erly 
stationed a t  Balboa, who has contributed su b s tan tia lly  to  our knowledge of 
th e  P anam a fauna by his extensive collecting.

P anam a, P a n a m a  Bay.
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O livella (O livella) broggii new species Plate 9, figs* 5, Sa.

Shell of m edium  size, o u r  la rgest specimen abou t 17.5 mm. Form  
b ro ad ly  subellip tica l w ith  a sm all, s tou t, conic spire ab o u t  h a lf  th e  length 
of shell and  te rm in a tin g  in a  sm all, p ro jec ting  nucleus. Color in shades of 
g ra y  o r  p u rp lish -b row n  form ed b y  a  dense p a t te rn  of sm all brow n dots 
sp read  over th e  su rface  or co ncen tra ted  into ill-defined bands. Su tu re  gen
e ra l ly  bordered  b y  sm all brow n dots. F asc io la r  band  wide, simple or indis
t in c t ly  d ivided, w hite  except for a  row of brown spots n e a r  its  upper m a r 
gin. A p e r tu re  re la tiv e ly  narrow , th e  outer lip s tra igh t. P a r ie ta l  callus 
sp read  u p w ard  to w ard s  the  su tu re  b u t  n o t no ticeab ly  th icken ing  th e  spire- 
w horls, th e  color u n d e rn e a th  preserved. Suture bordered  b y  a series of 
w idely  spaced  brow n lines, p laced  a t  n ea rly  r igh t angles to  it. P i l la r  s tru c 
tu re  consists  of a series of sm all lira tions extending along th e  columellar 
p o r t io n  u p w ard  to w ard s  th e  p a r ie ta l  wall.

L en g th  13.9 m m ., d ia m ete r  5.9 m m . (H olo type and  figured specimen, 
A N S P . 194592.)

R e la te d  to  O livella tergina , th is  species is distinguished by  its more 
e llip tica l shape, coloration, and  in  details  of its p illa r  s truc tu re . As far  as 
p re se n t  records ind ica te , th e  species seems lim ited to  northw estern  Peru.

T h is  d is t inc tive  P e ru v ia n  species is nam ed  to  honor D r. Jorge Alberto 
B roggi, p rofessor of geology in th e  Escuela  de Ingenieros de L im a in  recog
n ition  of h is m a n y  con tribu tions to  P e ru v ia n  science.

R a n g e .— N o rth w es t coast of P eru . B ayovar. H alico ra . Zorritos.

O livella (O livella) riverae new species Plate 10, figs. 4, 4a.

Shell of m edium  size (length  ab o u t  12 m m .) , re la tively  th in , spindle- 
shaped , w ith  a n  elevated spire of ab o u t 5 whorls, th e  body-w horl large, 
sube llip tica l. T h e  p a r ie ta l  callus is developed as a th in  enam el spread 
along th e  inner lip of th e  ap e r tu re  an d  passing above th e  end of th e  aper
tu re  b u t  spread  so lightly  t h a t  i t  does n o t  obscure the color of the  penu lti
m a te  w horl beneath . P i l la r  s tru c tu re  w eak, form ing a  low ridge along the  
colum ella, finely lira te  below. A p ertu re  effuse in  front, th e  no tch  of the  
siphona l canal wide, th e  ou te r  lip  th in . Color is a m ottled  brow n or rich 
m a h o g an y  form ed by the  coalescence of sm all blotches of color on a gray- 
yellow  b ase  w hich a t  th e  su tu re  form  into short, crooked lines. Fasciole is 
s im ila rly  colored brown, th e  u p p e r  b and  yellow, w ith  brow n spots. A per
tu re  h as  th e  p a r ie ta l  callus often  white, th e  in terior of o u te r  lip a deep 
brow n.

L e n g th  12.7 m m ., d ia m ete r  5.1 m m . (H olotype, Zorritos, P eru . A N SP. 
194583.)

A re la tiv e ly  ra re  b u t  seem ingly w idely  d is tribu ted  species, ranging from 
n o r th w es te rn  P e ru  to  C osta  R ica . I t s  beau tifu l, deep, m ahogany-b row n  
color d istinguishes th e  species easily  from  its  associates. W e ta k e  p leasure 
in  n a m in g  th is  species for M iss R o sa lv in a  R ivera , paleonto logist associated 
w ith  D r.  J .  Broggi a t  the  In s t i tu to  Geologico in L im a.

P e r u : Zorritos. C o s t a  R i c a : I s ia s  T o rtu g as ,  G ulf of N icoya , C osta  
R ica  (collected by  M r. T e d  D ra n g a ,  1952. D r .  Je a n n e  Schwengel Coll.).
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Olivella (O livella) cocosensis new species Plate 14, figs. 9, 9a.

Similar to  0 . gracilis in color and  general ch a rac te rs  but much sm aller 
(specimens in the  ty p e  lot n o t exceeding 11 m m .) ,  th e  spire shorter, its 
whorls more heavily  calloused. Whorls abou t (), of w hich  the first tw o are 
glassy and form the small, elevated and p ro jec ting  nucleus. T h e  color m ay  
be a p lain  w hite b u t  m ore often m ottled  with brown, th e  general p a t te rn  
t h a t  of Olivella gi'acilis and niveaj  this consisting of an u p p er  d a rk e r  hand 
bordering the  suture and a lower darker  band bordering  the fasciola, the  
a rea  in between m ottled  more lightly w ith  brown flecks. Fasciola porcel
laneous white, the surface of the  spire-whorls s im ilar. T h e  p illa r  s tructure , 
as in gracilis, consists of about 7 lirations along the  inner  lip, some of 
which m ay  be paired.

Length 9.8 mm., d iam eter 4 nun.

Chatham  B ay, Cocos Island. I lo lo type, A N SP . lññOO-t, P inclm t Exp. 
collected by H. A. P ilsbry , 1928.

Olivella (Olivella) drangai new species Plate 15, fig, 7.

Shell small (length abou t 10 nun.), re la tive ly  th in , w hite  or yellowish- 
brown, subtranslueent except for the fasciola which is opaque white. Spire 
elevated, evenly tapering  and composed of ab o u t iP -j w horls, the nuclear  
one quite small. Sutures are narrow ly grooved with the  an te r io r  m argin  
slightly overhanging, the  su tural junction  un d ern ea th  genera lly  showing 
through the th in  tex ture  of the shell us a fa in t line. P arie ta l  culius well 
developed, heaviest near the end of the apertu re , ex tend ing  more th in ly  
above to  the suture. P i l la r  s truc tu re  consists of several sm all l ira tions ex
tending upward along the inner lip abou t half w ay, in te rn a l ly  the  pillai* is 
deeply excavated by  corrosion.

Length 10 mm., d iam eter 3.9 nun. type. ( I lo lo ty p e , A N SP . 194/581.)

Resembles 0 .  floralia of. the A tlantic coast of the  U nited  S ta te s  but 
w ith a stouter, less a t ten u a ted  spire.

N am ed for Mr. Ted D ra n g a  who collected th e  species in the  G alápagos 
Islands.

Range .—Galápagos Islands.
G a l a p a g o s ; D redged in 5 fms. Bahia W reck, S an  U ristobal Island 

(Ted D ranga) .

Olivella (O livella) a lba  (M arrat) Plate 8, fig. 6.

Oliva alba Marrat;, 1871, Thea. Concii., vol. 4. Oliva, p. 32. no. Uii) pi 22 (The* 3-1!))
fig. 390.

The shells are small, w ith a conic spire about h a lf  the  to ta l length. 
Sutures are widely grooved (a.s in Oliva) w ithout a n  oppressed  or over- 
hanging collar. P arie ta l  callus extends to  the u pper  su tu re , heaviest op
posite end of aperture. P i l la r  structure  carry ing  3 or 4 large, oblique 
lirations below and 3 or more shorter ones above, ( ‘olor w hite , the apex 
often much darker.
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In  the  exp lanation  for P la te  22 of the  Thesaurus, G u a te m a la  is given 
as the loca li ty  for th is  species. A  sm all lo t received from  the  Liverpool 
M u se u m  in th e  A cadem y collection (ANSP. 16018) which are labelled 
types  of alba  h ave  th e  locality  label Acapulco? T hey  consist of 4 small 
shells, m ore or less w ea thered  an d  were p robab ly  picked out of beach 
d rift . T h e y  agree well w ith  th e  original figure of alba  in th e  Thesaurus. 
I n  one shell, th e  apex is colored gray-b lack . A nother lo t in the  N ational 
M u se u m  a t  W ash ing ton  (U S N M . 182566) identified as alba  are from 
M a rg a r i ta  B ay , Low er C aliforn ia . N ichols collector. T he  N a tio n a l M u 
seum  specim ens range  from  ab o u t 7.8 mm. to  9.3 mm.

O livella (O livella) rehderi new  species Plate 10, fig. 7.

Shell sm all ( length  7 to  8 ram .) , r a th e r  light an d  th in , w ith  an elevated, 
tu r re te d  sp ire  of ab o u t 6 whorls, n ea r ly  half the to ta l length. Sutures are 
w idely  grooved, th e  co llar-like edge of th e  forw ard whorl r a th e r  narrow. 
P a r ie ta l  callus extends to  the  u p p er  su ture of the penu ltim ate  whorl, 
h eav ies t  a t  the  poste rio r  end of apertu re . P i l la r  s truc tu re  form ed by 4 or 
5 descending, s trong  lirations on th e  an terior portion  of th e  columella. 
C olor a du ll  w hite  or cream , an d  slightly  variegated  w ith  fa in t  spots or 
flam m ules of b row n a rran g ed  roughly  in 3 zones, an  upper  set of spots ju s t  
below th e  su ture, the  o ther two around  th e  middle an d  base. Fasciole 
white.

L en g th  7.7 mm., d ia m ete r  3.3 mín. (Holotype, U SN M . 96799.)

T h e re  is some v a r ia tio n  in con tour from relatively  stout to  m ore n a r 
row. S om ew hat s im ila r  in shape to 0 .  alba  b u t w ith  a th inner  shell, a 
m ore reduced  p i l la r  s tru c tu re  an d  different coloration. Color nearly  white 
b u t  w ith  a  p a t te rn  of brow n spots and  flammules showing fa in tly  in the  
specim ens a t  hand.

B a y  of P an am a , sta . 2799. U . S. Fish. Comm., in 30 fms. USNM . 
96799.

P ro b a b ly  S a n ta  E lena , E cuador.

Fossil A t la n t ic  and Caribbean Species 

O livella (O livella) venezuelensis new  species Plate 13, fig. 3.

Shell la rge for th e  genus, solid, the  spire elevated, betw een a th ird  and 
h a lf  th e  to ta l  length, com posed of 4 or more whorls, th e  apical one missing 
from  th e  type . Sutures n a rro w ly  channelled or grooved. B ody-w horl 
large, of m ed iu m  inflation, w idest opposite end of aperture . P a r ie ta l  callus 
s trong , th ick , ex tending  to th e  u pper  su ture, heaviest a t  the  end of aperture  
and  th ick en in g  th e  su rface of th e  spire-whorls, especially ju s t  above the  
su tu re . P i l la r  s tru c tu re  w ith  a l ira ted  basal fold revolving ou tw ard  and 
dow n and  a few sm alle r  Urae a long the  p a r ie ta l  wall. Fascio le  ra th e r  
large, th ick en ed  by callus, d iv ided  n ea rly  equally  by  a m edia l incised line. 
A n te r io r  end  of shell som ew hat im pressed or obliquely flattened.

H e ig h t  27.2 mm., d ia m ete r  12.1 m m . (H olotype, A N SP .)
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Related to  Olivella canaliculata Gabb from  th e  M iocene of S a n to  
Domingo, this species differs by its larger size and  h igher spire. W e  h a v e  
but one specimen.

Occurrence. U pper Miocene. P u n ta  Blanco beds to t h e  n o r th  of L a  
Guaira, Venezuela.

Olivella (Olivella) indivisa Guppy P late 12, fig. 9.
Olivella indivisa Guppy, 1896, Proc. U. S. Nat. Mus., vol. 19, p. 308, pi. 30, fig. 10. 

(Miocene of Jamaica).—Maury, 1917, Bulls. Amer. Paleont., vol. 5, p. 233, p h  11, 
fig. 3.

Olivella (Dactylidia) indivisa Guppy, Woodring, 1928, Carnegie In s t. Wash., no. 385, 
pp. 232, 233, pi. 14, fig. 3.

Olivella floralia Pilsbry, 1922, Proc. Acad. Nat. Sei. Phila., vol. 73, p. 336. Probably  
not Ö. floralia Duelos.

Shell uniformly small, thin with a high, som etim es s lender  sp ire  co m 
posed of 6 or more whorls between narrow ly grooved su tures . P a r ie ta l
callus thin, narrow and generally extending to th e  u p p er  s u tu re  o r  end ing
at some interm ediate poin t on the penu ltim ate  whorl. P i l l a r  s t ru c tu re  
narrow and formed by a series of w eak lirations along th e  p a r ie ta l  w all. 
Columella excavated.

Originally described as a Miocene fossil from  Ja m a ica  b u t  t h e  species 
is more common in beds of the same age in Santo  D om ingo , p a r t ic u la r ly  
a t  Baitoa. The fossils are questionably d is tinc t from  R e c e n t  Ö . floralia  
Duelos and pass through th e  same range of varia tion .

Miocene of Bowden Jam aica  and in beds of sam e age a t  B a i to a ,
Cercado de Mao, Santo Domingo.

Olivella (Olivella) canaliculata (Gabb) Plate 13, fig. 5.

Oliva canaliculata Gabb, 1873, Trans. Amer. Philos. Soe., vol. 15, p. 215.
Olivella canaliculata (Gabb), Maury, 1917, Bulls. Amer. Paleont, vol. 5, p. 232, pi. 11, 

figs. 1, 2.—Pilsbry, 1922, Proc. Acad. N at. Sei. Phila., vol. 73, p . 336, p i. 23, figs. 
5, 6 (only).

This is a  characteristic Miocene species common in S an to  D o m in g o  and  
well figured by Pilsbry. The fossil was collected by  th e  M a u r y  ex p ed it io n  
along the Rio C ana and Rio Gurabo; i t  is also com m on on th e  R io  Y a q u i  
del Norte. The shell is short, broad and s tubby . T h e  sp ire  is sh o r t ,  th e  
penultimate whorl ra the r  large and appearing  as if sw ollen on t h e  b ack . 
The parietal callus is well developed, generally th ic k e s t  a t  th e  e n d  of the  
aperture, the  spire-whorls usually thickened by  enamel. P i l l a r  s t ru c tu re  
typical of the  subgenus.

Miocene of Santo Domingo.

Olivella (Olivella) muticoides (Gabb) Plate 13, fig. 6.

Oliva muticoides Gabb, 1873, Trans. Arnei'. Philos. Soc., vol. 15, p. 215.
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Olivella muticoides (Gabb), Pilsbry, 1922, Proc. Acad. N at. Sei. Phila., vol. 73, p. 336,
pi- 23, fig. 7 only.—Olsson, 1922, Bulls. Amer. Paleont., vol. 9, p. 264, pi. 10 (7),
fig. 11 only.

A lthough 0 .  m uticoides  and  canaliculata  w ere regarded  as constitu ting 
a single species, they  ap p e a r  to be distinct. I n  m uticoides, the  form  is n a r 
row ly cylindrical, the  lower p a r t  of the  body-whorl hav ing  an  even, gradual 
slope while in canaliculata, th e  an terior po rtion  of th e  shell is contracted 
sh a rp ly . O ther characters  distinguishing the tw o  species will b e  seen from 
th e  figures.

M iocene of Santo D om ingo, exact locality n o t  known. T h e  small shell 
f ro m  C osta  Rica, figured by Olsson although m uch  worn appears  to  be
long to  th is  species.

O livella (O livella) w ilsoni new  species Plate 14, figs. 4, 4a.

Shell of m edium  or large size (length u p  to abou t 20 m m .) , solid, 
slender, w ith  an elevated po in ted  spire of 7 whorls, n o t  quite h a l f  the  to ta l 
length . Sutures deeply grooved. P ar ie ta l  callus heaviest a t  the  end of 
a p e r tu re  and extending upw ards tow ards th e  su ture. P i l l a r  structure 
form ed by  a large, w eakly  lira ted  fold a t  the  an te r io r  end, succeeded by 
w e a k  or fine lirations along the  parie ta l wall, th e  p il la r  column of the inner 
lip s tou t, s tra igh t and  h a rd ly  affected by  any  corrosion. Fasciole simple, 
undiv ided.

L eng th  17.6 mm., d iam ete r  6.6 mm. (Type, A N SP. 30433.)

L arg e  specimens a t ta in  a length of about 20  m m . A bout equal in  size 
to Olivella nivea, th is  species is more slender, the penu ltim a te  whorls not 
ap p ea r in g  swollen and th e  p illa r  column is large, s to u t  and shows no evi
dence of corrosion.

N am ed  for M r. D ru id  W ilson of the  U n ited  S ta te s  Geological Survey, 
w ho for m any  years has m ad e  a special study of th e  Achne fauna .

Pliocene or U pperm ost Miocene. Alligator Creek, near Acline, F lorida. 
L ocklin  collection.

Subgenus DACTYLIDIA H. and A. Adams, 1853

T y p e  by  subsequent designation, Cossmann, 1899, Olivella inutica  
(S a y ) .  Recent, Cape H a t te r a s  south to  F lorida.

Shell stout, w ith  a m o d era te ly  high spire. P a r ie ta l  callus strong, ex
tend ing  to  the  upper  su tu re  and  covering the spire whorls w ith  an enam el
like  coating b u t leaving th e  su tures unaffected. P i l la r  s tru c tu re  is a  n a r 
row , tongue-shaped  ledge, comprising a basal fold below and  a lengthened 
ex tension  along th e  p a r ie ta l  wall, above the u p p er  segm ent sm ooth  or bear
in g  a few, irregular denticles. Colum ellar p i l la r  n o t  excavated , bearing a 
s tro n g  fold a t  the  end. O perculum  chitinous, th in . R a d u la  w ith  th e  ra- 
ch id ian  tooth  ra th e r  n arrow ly  comb-shaped, its basa l m a rg in  straight, 
cu rv ing  upw ard  a t  the  ends, its upper m argin  m u lt i  cuspidate , most of the
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cusps along it of un ifo rm  heigh t and size, d im in ish ing  ra p id ly  in size only 
a t  th e  ends; la te ra l  te e th  curved, un ic ina te  and  a p p e a r  to  be h inged  on 
q u a d ra te ,  accessory p la tes.

Species referred to  th is subgenus  

R e c e n t

O livella m u tica  (S ay ). H a t te ra s  so u th w ard  to  F lo r id a .
O livella  m u tica  fim b ria ta  (R eeve). F lo rida .
Olivella 'pusilla ( M a r r a t ) . F lorida .
Olivella dealbata  (R eev e) . F lo rid a  and th e  W est Ind ies .

Fossil

Olivella carolinae G ard n er . M iocene of th e  C aro linus .
Olivella m u tica  (S a y ) .  P liocene of F lo rida .
Olivella mansfieldi  new species. M iocene of F lo r id a .
Olivella clewistonensis  Olsson and  H arb ison , P lio c e n e  of F lo rid a .
Olivella cotinados G ard n er . M iocene of F lo rid a .
Olivella dasa G ardner. M iocene of F lorida .

O livella (D acty lid ia) m utica  (Say) P late  9, figs. 7, 7a, 7b.

Oliva mutica Say, 1822, An account of some of the m arine shells of the U nited States,
Jour. Acad. N at. Sei. Phila., vol. 2, p. 228.—Duelos, 1835, Moil. Oliva, pi. 2. figs. 5-8. 
—Duelos, 1845, Chenii, Illustr. Concii., pi. 2, figs. 5-8.— Duerox, 1857, R evue Critique 
de Genre Oliva, p. 96,

Oliva rufijasciata Reeve, 1850, Conch. Icon., vol. 6, Oliva, pi. 28, figs. 88a, b.-—M arrat, 
1871, Tlies. Conch., vol. 4, p. 29, no. 149, pi. 25(351), fig. 449.

Oliva fimbriata Reeve, 1850, Conch. Icon., vol. 0, Oliva, pi. 29, figs. 92, a-d .—M arrat,
1871, op. cit., p. 29, no. 148, pi. 21(3*18), fig. 355.

Olivella mutica (Say), Dali, 1889, Blake Report, Bull. M us. Cum p. Zool,, vol. IS, pt. 2,
pp. 133, 134, pi. 34, figs. 1, a-r, 2.

“ Shell suboval, w h ite  or yellow ish-w hite ; b o d y  w horl  w ith  a b o u t  th ree  
revolving m acu la ted  b an d s  of pale  rufous, of w hich  th e  su p e r io r  one is con
tinued  upon the  spire, the  in te rm ed ia te  one is d ilu ted  so us to  be som etim os 
confluent w ith th e  in ferior one, which is n a rro w e s t;  spire  s h o r t ;  su tu re  very
narrow ; columella  d e s ti tu te  of striae.

L ength  more th a n  tw o-fif th s  of an  inch.

In h ab its  the  sou thern  shores.
C ab in e t of th e  A cadem y and  P h ilad e lp h ia  M useum .
A common shell, v a ry in g  som ew hat in colour; the  b a n d s  are  som etim es 

deep reddish-brown, som etim es livid, ra re ly  all u n i te d  an d  offering on ly  a 
w hite  line near  th e  base. I t  seems allied to the C). zona lis  us described  by 
L am arck , b u t is a la rge r  species.” (Say, 1822.)

N o  figure of m u tica  w as given by S ay  b u t  his d e sc r ip tio n , qu o ted  above, 
applies well to the  F lo r id a  form  of th is  com m on species. I le  m entioned
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th ree  revo lv ing  m acu la ted  bands, th e  superior one continued upon  the spire , 
th e  in te rm ed ia te  one dila ted  so as to  be confluent w ith  th e  inner one. This 
descrip tion  fits th e  condition generally  found am ongst shells collected a t  
L a k e  W o rth  as well as R eev e’s fim bria ta .  R eeve’s fim bria ta  m a y  be ac
cepted as a subspecific nam e for such shells which have the  su tu ra l  color 
b an d  fo rm ed  by  a series of b roken brown lines or frills. The more 
n o r th e r ly  fo rm  of m u tica  has the  sp ira l bands in solid color, u su a lly  n a r 
row er a n d  a l te rn a t in g ly  deep brow n an d  white, th e  spire whorls being 
u su a lly  yellow. E a r l ie s t  and  best figures of m utica  are those of Duelos, 
h is figures 5 and  6 depicting  the  n o r th e rn  form  w ith  narrow  color bands 
a n d  yellow  spire, while his figure 7 (m u tica  var.,) is the  com m oner southern 
fo rm  to  w hich  Reeve la te r  gave th e  nam e  “ f im b r ia ta ” (P la te  9, figs. 6, 
6a.)

Olivella  m u tic a  has often been recorded as a  fossil species b u t  m ost 
records below th e  P liocene refer  to  some other species.

A  ra d u la  ex tracted  from a M ia m i specimen has  th e  following char
ac ters . L en g th  of r ibbon 1.2 m m ., w id th  of ribbon ,5 m m ., w id th  of an  in 
d iv id u a l rach id ian  too th  .1 m m . T h ere  are  27 cusps on th e  rach id ian  tooth , 
w hich  a re  n ea r ly  un ifo rm  in size a n d  spacing except n e a r  the  ends where 
th e y  d im in ish  in size v e ry  rap id ly . T h e  la te ra l  te e th  are large, curved and 
a p p e a r  as  if hinged to a  th in , q u a d ra te  accessory, basal p late.

R a n g e .— C ape  H a t te ra s  so u th w ard  along the  coasts of F lorida  and  to 
th e  B a h am a s .

O livella (D actylid ia) dealbata (R eeve) Plate 15, figs. 6, 6a, 6b.

Oliva dealbata Reeve, 1850, C ondi, Icon., vol. 6, Oliva, pi. 25, fig. 71.—M arrat, 1871,
Thes. Conch., vol. 4, Oliva, p. 31, no. 161, pi. 22 (349), figs. 381, 382.

Oliva rubra M arrat, 1871, Thes. Concii., vol. 4, Oliva, p. 40, no. 217, pi. 25 (351), figs.
459, 460.

L ike  0 .  n ivea  in general shape, w hitish  shell b u t  m uch sm aller, less 
th a n  h a l f  as  long, the  ap ical tip  s tu b b y , conic an d  n o t produced or a t 
te n u a te d  as in th e  larger species. Color w hite or cream, usually  w ith  a 
b a n d  of b roken brown spots or s treak s  below th e  su ture  and  an o th e r  simi
la r  b an d  borders th e  fasciole below. Fasciole white, th e  m iddle line de
pressed. Som e specim ens are d a rk e r ,  the  m id-zone of the  body-w horl being 
brow nish , fo rm ed by  small, ir regu lar ly  zigzag lines. A  th in , chitinous 
opercu lum  is present.

L en g th  11 mm., d iam ete r  5.5 m m . (B raden tow n Beach, F lo rida .)

T he  r a d u la  ta k e n  from  a specim en contribu ted  b y  M iss Adele K o to  and 
collected a t  B rad en to w n  B each  has 31 rows of tee th , the  length  of rad u la r  
r ibbon  a b o u t  1.3 m m ., w id th  5.5 m m ., w id th  of a  rach id ian  to o th  abou t 
2 m m .
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T h is  species is p len tifu l on G ran d  C a y m a n  n e a r  C u b a  and  p ro b ab ly  
elsewhere in the  W est Ind ies , ex tending  to th e  K e y s  a n d  a long  th e  w est 
coast of F lorida. M o s t  specimens are re la tiv e ly  sm a ll ,  th e  av e ra g e  ab o u t 
8 mm. b u t  occasionally  a t ta in  a length  of a b o u t  14 m m . Som e records of 
n ivea  in  th e  W e s t In d ia n -C a r ib b e a n  u rea  m a y  re p re s e n t  th is  species. T h e  
pure  w hite form  of th is  species, com m on th ro u g h o u t  th e  W e s t In d ia n  r e 
gion, m ay  be th e  shell described b y  L a m a rc k  as o r y z a .

Olivella (Dactylidia) pusilla (Marrat) Plate 8 , figs. 5; plate 14, figs. 7, 7a, 7b.

Oliva pusilla M arrat, 1871, Thes. Concii., vol. 4, Oliva, p. 29, no. 17)0, pi. 21 (848), fig«.
356-358. Gulf of Florida.

Olivella pusilla (M arrat), Perry, 1940, Bulls. Amor. Paleont., vol. 26, no. 95, p. 159, 
pi. 36, fig. 248.—Perry  and Schwengel, 1955, M arine Shells of the* western coast of 
Florida, p. 176, pi. 36, fig. 248.

Shell small, r a th e r  s tou t, subellip tical to  b u lle t- sh a p e d ,  w id es t  ab o u t  
the  middle line opposite  to th e  end  of the  a p e r tu re .  Spirt; a b o u t  ha lf  th e  
length of shell, o r n ea rly  equal to  t h a t  of th e  a p e r tu re .  W horls  a b o u t  5, 
uniform ly tapering , the  ap ica l w horl being v e ry  sm a ll.  T h u  su tu res  a re  
narrow ly  channelled, th e  edge of th e  whorl s h a rp  a n d  s l ig h t ly  overhanging. 
T he  p ar ie ta l callus extends as a th in  w ash  of en am el to  th e  u p p e r  su tu re  
b u t so lightly  as to  be v isib le on ly  in th e  liv ing  shell, n o t  obscuring  th e  
underly ing  p a t te rn ,  the  callous deposit being h eav ies t  a t  th e  u p p e r  end of 
th e  apertu re  w here it is often  sta ined  a deep brow n. P i l l a r  s t ru c tu re  is a 
heavy, descending fold in its  lower p a r t ,  bordered b y  4 s m a l le r  p la i ts  above 
which do n o t qu ite  ex tend to  the  end of a p e r tu re ,  g en e ra lly  en d in g  a t  th e  
upper  edge of th e  fasciola:* band . Fasciole f a in t ly  d iv ided , ( 'o lo r  is v a r i 
able bu t m ostly  in  tones of rich m ahogany  brow n, o f ten  g ra y ,  b u t  some 
specimens m ay  be en tire ly  white. In  th e  d o m in a n t  co lo r p a t te rn ,  th e re  is 
a  broad brown b a n d  a round  the  m iddle bordered  ab o v e  by  a  w h ite  band  or 
one w ith  brown flecks a round  the su tu re . O u te r  lip is g e n e ra l ly  edged w ith  
white, in te rna lly  a  solid brown. O perculum  eh itinous , R a d u la  s im ila r  to  
th a t  of m utica  b u t  sm aller.

T h is  is th e  com m onest Olivella  in F lo r id a ,  p a r t ic u la r ly  a long  the  w est 
coast.

Pottsii Species

Olivella (Dactylidia) carolinae G ardner

Olivella carolinae Gardner, 1948, Prof. Puper. TT, S. ficoi. Surw , no. 199-B, p. 259, 
pi. 38, figs. 22, 23.

Shell of m edium  size, com m only  between 15 to 17 m m ., ov a te , th e  sp ire  
an d  apertu re  of ab o u t equal length. W horls  6 to (iW, th e  f irs t  w horl and  a 
ha lf  comprising th e  sm all protoeonch, to g e th e r  fo rm in g  an  even ly  tap er in g  
spire. B ody-w horl m o d era te ly  inflated and  even ly  convex , its g rea tes t 
d iam ete r  falling n ea r  th e  m edian  line of th e  shell. * S u tu re s  are narrow ly  
grooved. Surface sm ooth, polished and of u u n ifo rm  color. P a r ie ta l  callus
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strong, th ic k es t  opposite th e  posterior end of aperture  and  extending u p 
w ards  to  th e  suture. P i l la r  s tru c tu re  is formed by an ou tw ard ly  revolving 
basal fold w ith  w eak  lira tions over it, followed above by  a narrow  ridge 
covered by  closely packed  lira tions. Fasciole wide, divided b y  a fa in t line 
form ing a n a rro w  b and  along its  u p p e r  side.

T h e  ho lo type  (U. S. N a t .  M useum , no 325378) comes from  the  M io
cene, D u p l in  m aris , 1 mile w est of L um berton , N orth  C arolina. The spe
cies is also found a t  N a tu ra l  W ell. I t  is re la ted  to  0 .  m utica  bu t dis
tingu ished  b y  its  s tronger p illa r  s tructure .

O livella (D acty lid ia ) m ansfieldi new  species

Olivella m utica  Mansfield, 1930, Miocene Gastropods and Scaphopods of Choctaw-
hatches Form ation of Florida. F lorida State G eo! Snrv., Bull. no. 3, p. 51, pi. 4,
fig. 1.—Gardner, 1937, Prof. Paper, U. S. Geol. Surv. no. 142-F, p. 384, pi. 46,
fig. 14 (not of Say).

Shell v e ry  small, th e  average length abou t 7 mm., solid, biconic, the 
spire an d  a p e r tu re  of ab o u t equal length. Surface smooth, polished, the 
body-w horl between th e  fasciole and  su ture colored light brown or tan , the 
rem a in d e r  white. Sutures n a rro w ly  grooved. W horls 5, the first compris
ing  a  sm all, b lu n t  a n d  p a r t ly  im m ersed nucleus. Body-w horl m oderately  
inflated, evenly  rounded  along its  sides, its g reatest d iam eter  placed near 
the  m e d ia n  line. P a r ie ta l  callus strong, heaviest opposite the  lip junction 
an d  ex tend ing  u p w ard  to th e  su tu re  as a th in  wash. P illa r  structure  is a 
n a r ro w  fold bordered above by 3 small, often paired  lirations. Outer lip 
th ick en ed  in te rn a l ly  b u t  n o t  lirated .

L en g th  6.7 m m ., d ia m ete r  3.3. (Type , A N SP. 30434.)

T h is  is a sm all species from  th e  M iocene of Jackson  Bluff. Originally 
identified  b y  M ansfie ld  w ith  0 .  m u tic a  (S ay ), i t  appears to us to  be dis
t in c t,  differing by  its  cons tan tly  sm alle r  size and  in details  of its pillar 
s truc tu re .

M iocene of Ja sk so n  Bluff, F lo rida . Specimens seen are from  th e  Lock- 
lin  Collection.

Subgenus DA CTY LIDELLA Woodring, 1928

T y p e  by  original designation, O liva  anazora  Duelos.
Shell resem bling  D a c ty l id ia , though  th e  ty p e  specimen is larger and 

m ore slender. A p er tu ra l  features as in D acty lid ia ,  except th a t  the  interior 
of ou te r  lip bears fine, low lirations. W oodring, 1928.

O livellas of m ed ium  or large size, slender, with an elevated  acute spire. 
P a r ie ta l  callus ex tending  u p w ard s  to  the  sutures, th ickest a t  th e  end of 
a p e r tu re  o r  ju s t  above, the  sp ire-w horls covered w ith  a porcellaneous layer 
of enam el b u t th e  su tu res  rem ain ing  open and grooved. P i l la r  s tructure  
m uch  as  in  D a cty lid ia ,  consists of a narrow , w eak  ridge or p la tfo rm , wider 
below a n d  narrow ing  u p w ard  along the  parie ta l wall and  bearing along i t  a 
few, sm all p la its  in th e  columella!’ section. Color in 0 .  anazora  is formed
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by  a p a t te rn  of confluent, zigzag, brow n lines. O u te r  lip e i th e r  sm oo th  or 
w eak ly  lira ted  w ith in . B  adu la  n o t  known.

T h e  shells are  often qu ite  large, in shape like A g a ro n ia ,  h a v in g  a high, 
slender, acu te  spire.

T w o know n species.

R ecen t.  O livella anazora  Duelos. P a n a m ie -P a c if ie  fau n a]  area .
Fossil . Olivella paraisa  new species. M iocene of C o s ta  P ica .

O livella (D acty lidella) anazo ra  (D uelos) Plate 8, (iks. 1, la, lb,

Oliva anazora Duelos, 1835, M on, Oliva , pi. 5. Jipen. 3. *1.--Reovo, 1S50, ('ouei). Icon., 
vol. 6, Oliva, pi. 25, figs. 74a, b.—M arrat, 1871, The«. Concii., vol. 4, Oliva, p. 36, 
no. 189, pi. 23 (350), fig. 419.

Shell w ith  a high, a t te n u a te d  spiro tipped  w ith  a sm all,  sh a rp  apex. 
G reatest d iam eter  of shell placed opposite  th e  end o f  th e  ap e r tu re .  Su tu res  
d istinct, w idely grooved, in perfec t shells overhung  so m e w h a t  by th e  sha rp  
edge or m argin  of the whorl in front. P a r ie ta l  ca llus  well fu n n ed , heav ies t 
above, notched or grooved by  the  te rm in a tio n  of th e  su tu re .  P i l la r  s t ru c 
tu re  as described for the  subgenus. C olor genera lly  b row nish , often  showing 
a  p a tte rn  of fine, zigzag d a rk e r  lines, m ore or less confluent. Fasciole 
generally colored solid brown. In n e r  side of o u te r  lip  sm oo th  o r  fa in tly  
lirated. Colum ella w ith  a s trong  keel or fold a t  th e  end.

H eight 18.2 mm., d ia m e te r  7.4 nun. a p e r tu re  5.1 n u n . (figured  spec im en).

D uelos’ figure of th is  species is ta k e n  as ty p ic a l ,  a n d  show s the p a t te rn  
of fine zigzagged lines assum ed by the  a d u l t  shell a s  well us th e  deep  brown 
coloration of the fasciole. In  shape, th e  shell is like A g a ro n ia  w ith  a high, 
slender spire.

R a n g e .— Gulf of C a lifo rn ia  to no rthern  P e ru .
M e x i c o ;  M a z a t la n  (Carpenter)*  P a n a m a :  B u e a r u ;  V enado  Peach. 

E c u a d o r :  M a n ta ;  S a n ta  E lena ; P u e r to  Gallo. P e r u :  L o b ito s ;  Zorrilus.

Fossil Species
Olivella (D acty lidella) para isa  new species Plate 13, fia. 1.

Olivella Bonssaci variety, Olsson, 1922, Bulls, Amer. Paleont., vol. 9, no. 39, ]». 2G5, 
pi. 7, figs. 15, 16. (N o t of Cossniann, 1913, Jour, de Conchy.. vol. 61, p. 60, 
pi. 5, figs. 10-19.)

Shell of m edium  size (average length  ab o u t 13 m m .} , w ith  a high, 
sharp ly  pointed spire ab o u t  half  th e  to ta l  length. W h o rls  (i o r  7 se p a ra te d  
by  narrow ly  grooved su tu res  and ending above  in n sm a ll  nucleus. Body- 
whorl subelliptical, no t expanded, and w ides t opposite  th e  end of th e  a p e r 
ture. P a r ie ta l  callus well developed, th ick es t  n e a r  th e  p o s te r io r  end of 
ap e rtu re  and extending up w ard  to the  su tu re ;  Below n a r ro w in g  and  curving 
around  the  end of the  columella, form ing a h o o k -sh a p e d  ex tension . The. 
p illa r  s truc tu re  is form ed by  a narrow  ridge, m ore or less to n g u e -sh ap ed , 
finely p la ited  along its  surface and  set off q u ite  s h a n d y  from  th e  callous
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deposit su rround ing  it. T h e  o u te r  lip is th in  and  w eak ly  lira te  within. 
F asc io le  wide, double, th e  u p p e r  b and  slightly less th a n  a half.

L en g th  13.3 mm., d iam ete r  5 mm. (H olo type), 20997, Paleontological 
R esea rch  In s ti tu t io n , I th a c a ,  N . Y.

T h e  C os ta  R ican  fossils were first identified as a v a r ie ty  of C o ssm an n i 
O livella  boussaci described from  th e  M iocene of M artin ique . C o ssm an n i 
figures a re  too poor for ce rta in  identification and  his specimens are  shown 
as h a v in g  the  ap e r tu re  filled w ith  m atrix . In  all p robab ility  th ey  represent 
a  d ifferen t species. O. paraíso  is closely re la ted  to anazora  of th e  Recent 
P acific  fau n a  b u t  is m ore slender, th e  body-whorl less expanded and the 
spire m ore elevated.

M iocene of the  B a n a n a  R iver, C osta  Rica.

Subgenus N ITEO LIY A  new subgenus

T ype . Olivella m in u ta  (L ink) (V o lu ta  nitidula  D illw yn). Recent, 
W est Ind ies  an d  th e  C aribbean .

Sm all or m edium  size olivellas, often w ith  a color p a t te rn  of brown zig
zag lines on a w hite  or cream -colored base. P a r ie ta l  callus strong, gen
e ra l ly  wide, ex tending  to  the  u p p e r  su ture  b u t the  su tures n o t covered. 
P i l la r  s tru c tu re  strong, form ing a  shelf or tongue along the  inner lip, widest 
below w here i t  extends o u tw ard  usually  assuming a  hook-shaped form, 
n a rro w e r  and  m uch lengthened above along the p a r ie ta l  w all and bearing 
a t  i ts  end  a sm all hook, th e  re s t  of its  surface finely an d  evenly  crenulate. 
O u te r  lip sha rp  and u su a lly  l ira te  within.

N ite o l iv a  is not closely re la ted  to  D a cty lide lla , as m ight be suspected 
from  its  l ira ted  o u te r  lip, th e  lira tions of the  lip being developed m ost 
s trong ly  in those  species in  which th e  pillar  s truc tu re  is s trongly  em pha
sized; th u s  M ansfie ldella  h av ing  th e  strongest p illa r  s truc tu re  of an y  Olivella 
has also th e  heaviest lira tions on the  inner side of the  ou ter  lip.

N ite o l iv a  is a  very  n a tu ra l  group, comprising several sm all species and 
com m on in  our T e r t ia ry  an d  R ecen t faunas. I t s  principal characteristics 
are th e  strong, p illa r  s truc tu re  -which forms a tongue-shaped ridge along 
the  inner  lip, s trong ly  lira ted  an d  generally  w ith  th e  upperm ost liration 
fo rm ing  a  too th -like  projection. Color p a tte rn  m ostly  in the  shape of zig
zag lines.

T h e  following species a re  referred  to N iteoliva .

R ec en t

O live lla  m in u ta  (L in k ) .  W est In d ian  and  C aribbean  region. P robab ly  
w ith  m a n y  local subspecies and  races.

O livella  verreauxi  (D ucros). W est Indies a n d  n o rth  coast of South 
A m erica.
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Olivella  peterseni  new  species. N orthw este rn  P e ru  a n d  E c u a d o r .  
Olivella m orrisoni new  species. P e a r l  Is lands , P a n a m a .

F ossil
O livella galvestonensis  H arr is .  Miocene, G a lves ton , T e x a s  deep  well. 
Olivella colpus  W oodring. M iocene of B ow den, J a m a ic a .
Olivella terry i  new species. M iocene of C o s ta  R ica .
Olivella m a rks i  new species. M iocene of E cuador.
Olivella floridana  M ansfield . M iocene of F lo rid a .
Olivella tapira  Olsson. M iocene of P eru .

O livella (N iteoliva) m inuta  (L ink) P late 9, figs. 1, 2, 2a, 2b; plate 12, figs. 2, 2a,

Porphyria m inuta  Link, 1807, Beselii*, der Nat.-Sam m l. der U niv. zu Rostock, p. OS.
(For illustration refer to M art. Conch, 2. t. 50, f. 545) .—-Tom lin and W inckworth,
1931, reprint of Link, p. 98.

Voluta nitidula Dillwyn, 1817. A descriptive catalogue of R ecent Shells arranged ac
cording to the Linncan M ethod, vol. 1, p. 521, no. 45.

Oliva Zig-Zag Duelos, 1835, M on. Oliva, pi. 2, figs. 1-4.
Oliva mutica Say, Reeve, 1850, Conch. Icon., vol. 6, Oliva , pi. 28, fig. S6a (N o t to Say.) 

—M arrat, 1871, Thes. Conch., vol. 4, p. 29, no. 151, pi. 21 (348), figs. 359-301; 
pi. 25 (351), figs. 465-467 (N o t of Say.)

Oliva cyanea Reeve, 1850, op. cit., vol. 6, (erratum  on p. ii of index to O liva), pi. 24, 
sp. 70.

I  am  indebted to D r.  T u c k e r  A b b o tt  fo r  in d ic a t in g  to  m e  th a t  L in k 's  
Porphyria  m inu ta  and  D i l lw y n i  V olu ta  n itid u la  a re  th e  sa m e  species, since 
both  refer to  th e  sam e figure of M a r t in i  for i l lu s tra tio n .

As ty p e  illu s tra tion  of th is  species, I w ould  d e s ig n a te  figure 545 in 
M artin i,  1773, N eues Systcm aticlies C ouchylien C a b in e t ,  vol. 2, p. 182, 
taf. 50. This  figure is referred  to  by  both L in k  and  D il lw y n , and  illus
tra te s  quite well the  com m on species, u su a lly  k now n  as  n i t id u la  th ro u g h 
out th e  C aribbean  area .

T he typ ica l form  of m in u ta  h as  a short, globose shell w i th  a conic spire, 
slightly shorter th a n  the  leng th  of the a p e r tu re ,  th e  b o d y -w h o r l  being 
evenly convex, its  g rea tes t  d iam ete r  p laced  opposite  end  of a p e r tu re .  T he 
su tu res  are open and  grooved. P a r ie ta l  callus s tro n g , ex ten d in g  upw ard  
tow ards the  suture. T h e  p i l la r  s truc tu re  is form ed b y  a to n g ue-shaped  
ridge, w idest below, evenly  and  finely c renu la ted  a long  its  full length  and 
te rm in a tin g  in a p ro m in en t to o th  above. T h e  o u te r  lip is th in ,  sm o o th  or 
lira te  within, the  lirae beginning a sho rt w a y  in from  th e  edge. T h e  sp ire- 
wliorls are p lain , th e ir  o r ig inal coloring concealed o r  covered  over by 
enam el; on the  body-w horl, th e  color p a t te rn  is q u ite  v a r ia b le  b u t  u sua lly  
form ed of more or less zigzagged lines; these  m a y  b e  b e s t  developed  on 
young  shells. Fascio le  wide, colored by  a m ed ian  b ro w n  b an d  along the 
lower edge of an  incised line. T h e  nucleus is sm all, g la s sy  an d  som ew hat 
e leva ted  or projecting.



1 9 5 6 ] NATURAL SCIENCES OP PHILADELPHIA 1 9 1

T h e  r a d u la r  r ibbon  ex trac ted  f rom  a  specimen from  P o r t  M o ra n t ,  B ay , 
J a m a ic a  h as  th e  following ch a rac te rs . T h e  radu la  is re la tive ly  small (as 
m o u n ted  an d  spread, length  a b o u t  1 m m ., w id th  .4 mm., w id th  of indiv idual 
ra c h id ia n  to o th  ab t .  .1 m m .) . T h e  rach id ian  too th  w ith  a saucer-shaped, 
su b tr ia n g u la r  base, the  sides narrow ing , th e  upper side s tra ig h t to  m ildly  
depressed , m u lt icu sp id a te  (ab o u t 20 cusps), A p a i r  of m edial cusps are 
p laced  m ed ia lly , often  w ith  2 m in u te  cusps between them , the  la te ra l  cusps 
p rogressive ly  and som ew hat ir regu la r ly  sm aller tow ards th e  ends, the  ex
trem e ones ex trem ely  m inute. L a te ra l  tee th  long, slender, uncinate , some
w h a t  curved  w ith  a  sm all knob  a t  th e ir  ends. A pproxim ate ly  34 rows of 
teeth .

O livella  m in u ta  has  often  been confused w ith  0 . m u tica , sometimes 
u n ited  w ith  or considered a  v a r ie ta l  form, b u t the  ra d u la r  and  shell char
ac te rs  show i t  to  be qu ite  d istinct. M ost records of m u tica  from  th e  W est 
In d ies  a p p e a r  to  be based  on th is  species.

O livella (N iteoliva) verreauxii (Ducros) Plate 9, fig. 3.

Oliva m utica  Reeve, 1850, Conch. Icon., vol. 6, Oliva, pi. 28, figs. 86 b, c; pi. 29,
figs. 93, a, b. (N o t of Say, 1822.)

Oliva Verreauxii Ducros, 1857, Revue Critique du Genre Oliva de Bruguières, p. 97,
pi. 3, figs. 86, a, b.—Tryon, 1883, M anual of Conch., vol. 5, p. 64, pi. 14, figs. 41, 42.

“ C oquille  petite , ovale-allongée, sub-biconique; spire élevée; tours  con
vexes, ca lleux; sillon trés-déve loppé ;— couleur b lan c- jau n â tre , avec des 
lignes b runes  flexeuses; columelle b lan ch â tre , très-calleuse supérieurement, 
concave à son m ilieu, très-légèrem en t plissée; int érieur semblable à  b ex
té r ieu r , d o n t 011 vo it  les lignes p a r  t ran sp a re n ce .”

R a p p o r ts  et différences.
C e tte  coquille a les plus g rands rap p o rts  avec 01. n itidu la , Desh.

(m u tic a , R eeve, non  S ay ) ,  m a is  elle s ’en distingue constam m ent p a r  sa 
form e généra le  p lus  allongée, p a r  sa  spire conséquem m ent plus élevée, p a r  
ses to u rs  p lu s  convexes, p a r  le callus columellaire qui est beaucoup plus 
développé postérieurem ent.— N ous avons une suite assez nom breuse d ’in 
d iv idus, e t ils p résen ten t bien tous le m êm es caractères, ne p a s san t  jam ais  
à  VOL n it id u la  D esh .— Les dessins de M . Reeve ne sont p as  pou r cette 
espèce d ’u ne  trè s -g ran d e  exactitude.

N ous la dédions avec p la is ir  à  M . E d o u ard  V erreaux qui a  bien voulu 
nous la  donner. (D ucros de St. G erm an in , 1857.)

Olivella  verrauxii  is closely re la ted  to  m inu ta  and  a t  tim es m a y  be diffi
cu lt  to  se p a ra te  b u t  i t  is genera lly  a  m ore slender form  and  w ith  different 
p a t te rn  of coloration. C om m only, th e  body-w horl is flesh-colored w ith  
de lica te  lines of zigzag w hich  a re  m ore widely spaced th a n  usua l in m inuta .  
O th e r  shells are yellow or brown.

O livella (N iteoliva) peterseni new species Plate 11, figs. 7, 7a, 7b.

Shell n a rro w ly  subova te  w ith  a  high, conic spire s lightly  less th a n  ha lf  
th e  to ta l  length . O ur la rgest specim en has a length  of a b o u t  13.5 m m . 
P ro toconch  sm all, glassy. P a r ie ta l  callus heavy , ex tending  beyond  the  end
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of apertu re  to  th e  su ture, heavies t n ea r  the  end of a p e r tu re ,  coating  the 
surface of the  spire-whorls to  im p a rt  to  th em  a du ll  w h ite  color. P illa r  
s truc tu re  strong, elongate, finely lirated  and  te rm in a t in g  in a  la rge r  den
ticle a t  each end, th e  p illa r  wall n o t deeply  ex cav a ted . A p e r tu re  sub
elliptical, the  outer lip w ith  a sharp  edge and  o ften  f ine ly  l ira te  w ithin. 
Color gray  and  m ark ed  w ith  a ra th e r  coarse p a t te r n  of b row n zigzagged 
lines on a white or yellow base except n e a r  the  su tu re  w h ich  is bordered  by 
a yellow band edged with g ray  or brown, th e  p a r ie ta l  ca llus w hite . F a s 
ciole wide, double, th e  u pper  band  narrow , w hite  or colored, th e  low er band  
gray  or brown.

Length 12.9 mm., d iam eter 5.7 nun. (H o lo type , A N S P . Ï94591.)

This is a  w ell-m arked species distinguished by  its  s to u t  form , strong 
pillar structure and p a t te rn  of zigzag brown lines on a  w h ite  or yellow 
base. Some shells resemble th e  young of anazora  b u t  a re  s tou ter.

We take  pleasure in nam ing  th is  species for D r .  G. P e te rse n , fo rm erly  
m anager of th e  Zorritos Oil Fields in recognition of h is  m a n y  con tribu tions 
to  Peruvian  geology and as a token of a long friendsh ip .

R ange .— Zorritos, Peru .

Olivella (Niteoliva) morrisoni new species P late  15, figs. 3, 3a.

Shell small or of m edium  size. Spire high, po in ted , fo rm ed  of ab o u t 6 
whorls between grooved sutures, th e  general shape  of th e  shell being 
spindle like, w idest opposite the  end of lip. P a r ie ta l  ca llus  is th ick , ex
tending along the  face of th e  inner lip to  th e  u p p e r  s u tu re  w here i t  ends 
abruptly , its outside edge lim ited sharp ly . A n te r io r ly , th e  p a r ie ta l  callus 
and  the  end of the  p illa r  s tructu re  form  a double fold. T h e  p i l la r  s tru c tu re  
is th a t  of N iteo liva  com prising an  elongated ledge a long  th e  in n e r  lip, its  
end above bearing a strong, tooth-lilce p lica tion  a n d  a descend ing  p la it a t  
its  lower end; between these, there  are sm alle r  p la i ts  to  th e  n u m b er  of 
abou t 7. Fasciole wide, d a rk  brown in color excep t fo r  a n a r ro w  w hite 
band  above, divided. O u ter  lip is sharp , w ith o u t  a n y  sign  of in te rn a l 
lirations. Base color is a  dull w hite w ith  zigzag d a rk -b ro w n  m ark ings , th e  
spire whorls white.

Length 9.2 mm., d iam eter  4.4 mm.
Length 9.4 mm., d iam ete r  4.4 mm.

Types. U. S. N a tio n a l M useum , no. 587797. S a n  Jo sé  Is lan d , P ea r l  
Islands, P anam a. Coll. J . P . E. M orrison, 2-19-1944, F ro m  sand  n ea r  
low tide line n ea r  R io  M a r in a  m outh  on E a s t  Beach .

F o s s il  S p e c i e s

Olivella (Niteoliva) galvestonensis H arris Plate 14, fig. 3.

Olivella galvestonensis Harris, 1895, Bulls. Amer. Paleont., vol. 1, no. 3, p. 100, pi. 3,
fig. 13.

“ General form as ind icated  by  the  figure; w horls  a b o u t  5, sm ooth ; 
su ture  deep and prom inent, well calloused as i t  a p p ro ac h es  th e  ap e r tu re ;  
outer lip ra the r  th in  on the  m argin , w ith  num erous l i ra t io n s  w ith in ;  inner
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lip w ith  a callosity  which extends to  the  suture of the  penultim ate whorl, 
and  u p o n  th is  callosity  a second extending from the base upw ards tw o 
th ird s  th e  length of th e  columella; columella dentato-lirate, a t  base w ith  a  
s trong  fold which follows up  the axis of the  shell to  the apex as seen in 
broken  specim ens.”

“ R a n g e  in  depth .— F rom  2,410 to  2,871 feet.”
H a r r i s ’s figured specimen (indicated length 13 mm.) agrees well w ith  

th e  A cad em y  specimen figured on our plate.
Olivella  colpus W oodring from  the Bowden Miocene of Jam aica  is

s im ila r  b u t  som ew hat stouter, a character which m ay  not be constant if
la rger series were available for s tudy.

P ro b a b ly  Miocene. Galveston D eep  Well.

O livella (N iteoliva) terryi new species Plate 13, figs. 4, 4a.

Olivella muticoides Olsson, 1922, Bulls. Amer. Paleont., vol. 9, no. 39, pp. 264, 265,
pi. 7, figs. 14, 17, 18 (not fig. 11). N ot of Gabb, 1873.

Shell of m edium  size, s tout, w ith  an  elevated spire somewhat shorter 
th a n  th e  aperture . Sutures narrow ly  grooved. P arie ta l callus strong, 
form ing a large, knob-like  m ass a t  end of aperture and passing upward to 
the  su tu re  and covering th e  surface of the  spire-whorls as well. P illa r  
s tru c tu re  as typ ica l of N iteo liva . Fasc io lar band  wide, divided nearly  
equa lly  by a ridged line. S iphonal canal notch wide. Outer lip with a 
sharp  edge, in te rna lly  th ickened and  m arked  with fine, parallel lirations.

L eng th  13.3 mm., d iam eter  6.1 mm, Olsson, 1922, fig. 14.
L en g th  12.1 mm., d iam eter  5.8 mm. Olsson, 1922, fig. 18.
L en g th  15.1 mm., d iam eter  6.8 mm. Olsson, 1922, fig. 17.
H o lo ty p e  no. 20998, Paleontological Research Institu te , I thaca , N. Y.

T h is  species bears a superficial resemblance to  0 . muticoides Gabb of 
th e  M iocene of Santo  Dom ingo b u t  differs by  its in ternally  lirated  outer lip.

N a m e d  for M r. R obert A. T erry , associated with the  au thor on m any  
geological pro jects in P a n a m a  and  Costa Rica.

M iocene of no rtheaste rn  Costa Rica.

O livella (N iteoliva) floridana Mansfield
Olivella (D actylidella) floridana Mansfield, 1930, Bull. Florida State Geol. Surv., no. 3,

p. 53, pi. 4, fig. 3.

Shell small, solid, subovate. W horls about 5, the apical ones m inu te  
and  to g e th e r  form ing a  short, conic spire nearly  half the  full length of th e  
shell. P a r ie ta l  callus strong, th ickest near the  lip junction and extending 
u p w ard  to  th e  su ture. P il la r  s tructu re  quite heavy and forming an ele
v a ted  ridge, hook-shaped below w here it  borders the  siphonal canal, and  
bea ring  along its u p p er  surface 4 to  6, large, tooth-like lirations, the  u pper  
one q u ite  th e  strongest. O uter lip  no t thickened bu t w ith  a series of fine, 
narrow  lira tions w ithin.

L en g th  7 mm,, d iam eter 3.8 mm.
A sm all species from  the Miocene of Jackson  Bluff and elsewhere in 

no r th e rn  F lorida.
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Olivella (N iteoliva) marksi new species Plate 14, fig. 6.

Shell sm all or of m e d iu m  size (type , length  12.5 m m .) ,  w ith  a r e la 
tive ly  large body-w horl com prising ab o u t %  of th e  to ta l  leng th  and a 
sm aller, e levated an d  som ew hat narrow ed  spiro. W h o r ls  a b o u t  6, betw een  
sm all, n a rrow ly  grooved sutures, th e  nucleus itse lf  be ing  s m u II a n d  com
posed of ab o u t 2 tu rn s . P a r ie ta l  callus ex tends to  th e  u p p e r  su tu re ,  m o st 
h eav ily  developed a t  th e  end of the ap e rtu re .   ̂ T h e  p i l la r  s t ru c tu re  is a  
strong, lira ted , plate-lilce ridge along the inner lip ; a t  i ts  a n te r io r  en d  i t  is 
produced  ou tw ard  as a  curved  tongue; th e  tw o  end  l i ra t io n s  arc h eav ies t  
an d  between these the re  are  abou t 6 sm alle r  p la i ts  b u t  of u n e q u a l  size a n d  
stoutness. O uter lip, th in  an d  sharp , w eak ly  l i ra te d  w ith in .

Length  12.5 m m ., d ia m ete r  5.5 m m . (H o lo ty p e , A N S P . 30435.)

P ro m  the M iocene of w estern  E c u a d o r ;  the  species is n a m ed  for Dr. J .  
G lenn M arks, fo rm erly  paleonto log ist fo r  the  I n te r n a t io n a l  P e tro le u m  Co., 
in  Ecuador. Our specim ens were collected by M r. O. D .  B oggs an d  th e  a u 
th o r  during a geological t r ip  a long th e  R io  S a n t ia g o  in n o r th w e s te rn  
E cu a d o r  in 1935.

Miocene. C ueva de A ngostu ra , Rio S an tiago , P ro v in c e  of E sm era ld as ,  
Ecuador.

Olivella (N iteoliva) tapira Olsson
O l ive l la  (C a l l ia n a x ) t a p i r a  Olsson, 1032, Bulls. Anier. l ’nlcont., vol. lí). no. G.S, pp. 164,

165, pi. 16, figs, 11, 12.

From  th e  M iocene of n o r thw este rn  P eru . T h e  ty p e s  h av e  no t been r e 
exam ined bu t the  figures show by its  a p c r tu ra l  c h a ra c te r s  that- it belongs to  
N iteo liva ,

Miocene of Q u eb rad a  L a  Cruz, Zorritos, P e ru .

Subgenus M ANSFIELDELLA Olsson and Hnvbison, 10S3

T ype by original designation . Olivella pugilis  O lsson  an d  H arb ison .

Shell short and stou t. P a r ie ta l  callus w ide, sp re a d in g  o u tw a rd  beyond 
th e  axial line of th e  shell and  up w ard  beyond  th e  a p e r tu re  to  th e  apex, 
p a r t ly  covering th e  sutures. P i l la r  s tru c tu re  is fo rm e d  by a p la tfo rm  of 
callus bearing strong  lira t ions  a long it, th e  tw o  te rm in a l  ones en larged  and  
too th -like  while a t  th e  a n te r io r  end, it is outlined  b y  a deep , hookeri sulcus. 
O u ter lip s trongly  lira te  w ithin.

M uch like N ite o l iv a  in the  developm ent of i ts  p i l la r  s t ru c tu re  and  
lira ted  outer lip b u t  w ith  th e  p a r ie ta l  callus m uch  th ic k e r ,  sp re a d in g  over 
th e  spire-whorls so as to  p a r t ly  cover th e  su tu res  as  in A n c i l la . K now n  by  
a single species, th e  Olivella pugilis  Olsson a n d  H a rb is o n  from  the  P liocene 
of St. P e te rsburg , F lo rid a . (M on. A cad. N a t .  Sei. P h i la . ,  no. 8, p. 188, pi. 
24, fig. 7; pi. 29, figs. 5, 5a.) See P la te  5, figs. 7, 7a.
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Subgenus C ALLI AN  AX H. and A. Adams, 1853

T y p e  by subsequent designation, Cossmann, 1899, O liva biplicata  
Sowerby.

Shell large or sm all, s to u t  w ith  a  m odera te ly  high spire. P a r ie ta l  callus 
ex tending  to  th e  end of th e  ap e rtu re  or b u t  a short w ays above it. P illa r  
s tru c tu re  is a h ea v y  fold a t  th e  end of the  columella, smooth or plaited. 
F asc io le  divided, th e  u p p er  segm ent generally  narrow . In n e r  walls of the 
spire w horls fu lly  reabsorbed. R a d u la  w ith  38 to 40 rows of teeth , the  
cen tra l o r  rach id ian  too th  fa ir ly  large w ith  a saucer-shaped  base, m ulti-  
cu sp ida te , the  th ree  m iddle cusps qu ite  large, the  others sm aller and  dimin
ishing to w ard s  the  ends; the  la te ra l  tee th  curved uncinate  or broadly  
h a tch e t-sh a p ed , w ith  a  wide, no tched  base and  a pointed or knobbed end; 
th e  th i r d  or accessory tooth  of rec tan g u la r  form, m uch th icker a t  the  inner 
side.

C allianax  is ty p ica l ly  a  W est A m erican  group of Olivellas b u t  certain  
A tla n tic  species are  referred  to  i t  ten ta tiv e ly , pending inform ation  on the 
ra d u la  of the  R ece n t forms.

Species  re /e rred  to this subgerms

R e c e n t , Pacific

O livella  biplicata  (Sow erby). Oregon to  Lower California. Also fossil. 
O livella  boetica  C arpen ter . A lask a  to  Cape San  Lucas. Also fossil. 
O livella  pedroana  C onrad . P u g e t  Sound to  C ape S an  Lucas. Also fossil. 
O live lla  porteri  D ali . C a lifo rn ia  and Low er California.
O livella  p ycn a  B erry . Oregon and  California.

R e c e n t , A tlan tic

O livella  moorei T u c k e r  A bbo tt.  F lo rida  Keys.
O livella  thom pson i  new species. F lo rid a  Keys.

Fossii, A t la n tic

O livella  coensis M ansfield . M iocene of F lorida.
O livella  johnsoni  new species. Chipóla M iocene of F lorida.

O livella (Callianax) biplicata (Sowerby) Plate 10, figs. 1, la, lb.
Oliva biplicata Sowerby, 1825, Cat. Shells Tankerville, App. p. X X X III.—Reeve, 1850, 

Conch. Icon., vol. 6, Oliva , pi. 20, fig. 48.—M arrat, 1871, Thes. Conch., vol. 4, 
Oliva, p. 23, no. 121, pi. 18 (345), figs. 288, 280, 290.

Olivella biplicata (Sowerby), G rant and Gale, 1931, Mem. San Diego Soc. N at. Hist., 
vol. 1, pp. 625, 626, pi. 24, fig. 15.—Woodring, B ram lette and Kew, 1946, Prof. 
Paper, U. S. Geol. Surv., no. 207, p. 77,

T h is  species is com m on along  th e  C alifo rn ian  coast where it  is known 
as th e  “ P u rp le  O l iv e ” . T he  shell is quite large (length  ab o u t 23 m m .) , 
solid w ith  a large, b road  body-w horl and  a  conic, e levated  spire, the  whorls 
6 o r  7, t ip p e d  by  a small, elevated, glassy nucleus. Color often pure white
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b u t  m ore often in shades of g ray  a n d  brown, th e  s u tu re s  lined, brown. 
T h e  u p p er  band  of th e  fasciole is generally  brow n, th e  o u te r  lip edge w ith  
b ro w n  bu t s ta ined  w ith  p u rp le  in th e  in te rio r  a s  is a lso  th e  co lum ellar  
p illa r . R a d u la  as  described for th e  subgenus. A r ib b o n  e x tra c te d  from  a 
specim en subm itted  b y  D r,  A. S. F ischer shows the  fo llow ing  c h a ra c te r 
is tics: length 3 mm., w id th  1.00 mm., w id th  of a  r a c h id ia n  to o th  ,4 nun. 
I t  shows 38 rows of tee th .

Olivella b iplicata  is a v e ry  d is tinc tive  a n d  o u ts ta n d in g  species, recog
nized  by  its  re la tive ly  large size, th ick  shell and  s to u t  fo rm . I t  is reported  
as  com mon a t  m a n y  localities  along th e  C a lifo rn ian  co as t,  a s  well as being 
a n  a b u n d a n t  fossil in some P liocene a n d  P leis tocene beds in so u th e rn  C a l i 
forn ia . Several var ie ties  or subspecies have been d esc r ib ed ;  references for 
these  nam es m ay  be found  in the  com plete sy n o n y m y  g iven  by G ru n t  and 
Gale.

R a n g e .1— S ta te  of W ash in g to n  (47° 30' N . L a t .  A. M . K een e)  to  Low er 
California.

O livella (Callianax) ped roana (Conrad) P late  10, fig. 2.

Strephona pedroana Conrad, 1856, Pacific It. R . Reports, vol. 5, p. 327, pi. 6, fig, 51. 
Olivella pedroana (C onrad), G rant and Galo, 1931, M em. San Diego Sor. N ut. Ilisl... 

vol. 1, pp. 626, 627, pi. 24, fig. 10.—W oodring, BramloUo and Kow. 1046, Prof. 
Paper, U. S. Geol. Surv., no. 207, p. 77.

Olivella intorta Carpenter, 1857, Proc. Zool. Soe. London for 1856, p. 207 (Jan . 7, 1057).

F o r  a discussion of th is  species, its synonym y an d  geological d is t r ib u 
tion, the  reader is referred  to  the  w orks of G ra n t  and  G a le ,  and  of W ood
ring, B ram le tte  and  K ew , recorded  above.

As fossil, the  species has been reported  from  th e  M iocene , P liocene and  
Pleistocene in the  s ta te s  of W ash ing ton , Oregon a n d  C a lifo rn ia .

R a n g e .— P u g e t Sound to  C ape  San Lucas, L ow er C a lifo rn ia .

O livella (C allianax) baetica C arp en ter

Olivella baetica Carpenter, 1864, B rit. Assoc. Adv. Sei., K ept, for 1863, p. 661.-- 
Tryon, 1883, M anual of Conch., ser. 1, vol. 5, p. 71, pi. 17, figs. 28-31, 3*1.— G rant and 
Gale, 1931, Mem. San Diego Sac. N at. Hist., vol. 1, p. 627.

Olivella boetica Carpenter, Dali, 1921, Bull. U. S. N at. Mus., no. 112, p. 85, pi. 15, fig. 1. 
Olivella boetica diegensis and mexicana T. S. Oldroyd, 1921, N autilus, vol. 34, p. 1 IS, 

pi, 5, figs. 2, 3.

D is tr ib u te d  along th e  en tire  w est coast from  G ape  S a n  L u c a s  to  A laska , 
th is  species, according to  O ld royd  and  others, grows la rg e r  am i is m ore 
finely m arked  in th e  n o r th e rn  p a r t  of i ts  range. As fossii, i t  has  been re 
p o r ted  as f a r  back  as th e  Pliocene.

R a n g e .— K o d ia k  Is land , A la sk a  to C ape San L u ca s ,  L o w e r  C a lifo rn ia .

J-D. S. and E . W. Gifford, 1948, Oregonian Olivella«, N au tilu s, vol. 62, no. 2, 
pp. 51-54.
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O livella (C allianax) pycna B erry  P la te  10, figs. 3, 3a.

Olivella pycna  Berry, 1935, Proc. Mai. Soc. London, vol. 21, pp. 262-265, 1 figure.
—D. S. and E. W . Gifford, 1942, N autilus, vol. 55, no. 3, pp. 92-93.

R ecognized  by  its shape an d  m ark in g s  as illustra ted  b y  the  figure.
R a n g e .— Oregon to C aliforn ia .

O livella  (C allianax) m oorei Abbott Plate 15, figs. 11, l ia .

Olivella m oorei A bbott, 195Í, Nautilus, vol. 64, no. 4, pp. 112, 113, pi. 7, figs. la-b.

Shell sm all, subsolid  or of m edium  weight, widest opposite end of aper
tu re  a n d  from  the re  th e  spire tap e rs  regularly , its sides s tra igh t to  the  
apex. W horls  ab o u t 5, nuc lear  one being re la tively  large, b lunt, resem 
bling  a  h a lf-su n k en , glassy sphere. T he  su tures are narrow ly  channelled, 
th e  low er bo rdering  edge sharp  a n d  appressed. P a r ie ta l  callus weak, dis
t r ib u te d  on ly  along the  inner lip to  the  end of aperture. P illa r  structure  is 
like t h a t  of thom psoni,  consisting of a double fold a t  the  end of columella, 
ex te rn a lly  bo rdered  by th e  sp read -o u t m arg in  of th e  parie ta l callus. Base 
color w hite , w ith  narrow , ax ia l s treak s  of brown. Fasciole narrow, also 
m a rk e d  w ith  diagonal s treak s  of brown. O uter lip th in  or of norm al th ick
ness, so m e w h a t w ider o r  effuse below. Siphonal canal notch wide. F a in t  
sp ira l s tr ia t io n s  m a y  be seen on high m agnification, otherwise the  surface 
is sm ooth . L eng th  7 to  8 m m .

R e la ted  to  Olivella  thom pson i  b u t smaller, judging by th e  specimens 
seen, also n a rro w e r  an d  w ith  a m ore  conic, stra igh t-s ided  spire.

F ro m  off the F lo rid a  K eys. F o r  locality  s ta tions see T ucker Abbott, 
1951.

O livella  (C allianax) thom psoni new species Plate 14, figs. 8, 8a.

Shell sm all, solid w ith  an  e levated  spire of abou t 6 whorls, the  first 2 
fo rm ing  a re la tiv e ly  large, b lu n t nucleus. T h e  body-whorl is fairly  large, 
convex. S u tu res  are  n a rro w ly  grooved w ith  a  slightly appressed m argin in 
front. P a r ie ta l  callus narrow  an d  extends to  th e  end of aperture . The 
p illa r  s tru c tu re  form s a  small, double fold a t  the  end of the pillar, often 
m uch h ea v ie r  w ith in ; opposite to i t  a t  th e  lower end of th e  outer lip there 
is som etim es a sm all lira tion . In n e r  wall of the  pillar shows no sign of 
corrosion, i ts  form  being norm ally  concave. Surface smooth and polished, 
w hite  or yellow, som etim es w ith  longitudinal streaks or flammules of 
brown. L ip  sim ple a n d  unthiclcened.

L eng th  11 m m ., d iam ete r  5 m m . T y p e  in M cG in ty  coli.

T h is  is an  in te resting  species charac terized  by  its  s to u t build  and  form. 
I t  is n a m ed  for M r. A r th u r  T hom pson , a noted  collector of F lo rid a  Shells.

E d g e  of P o u rta le s  P la te a u  sou thw ard  of Sombrero L igh t off M ara th o n , 
F lo r id a  K ey s , in 100 fms. M c G in ty  6 /19 /50 .
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Fossii Species

O livella (C allianax) johnson i new species Plate 12, figs. 8, 8a.

Shell of m ed iu m  size, our largest specim en  be ing  n ea r ly  14 n u n . in
length. Spire ab o u t one-half tin1 to ta l  length  a n d  com posed of (> or 7 
whorls sep a ra ted  b y  small, narrow ly  grooved s u tu re s  an d  t ip p ed  above by 
a sinaii nucleus. B ody-w horl narrow ly  e llip tica l , its g rea te s t  d iam ete r  
p laced ju s t  below th e  end of ape rtu re . S u rlnee  sm o o th  an d  polished, white 
b u t  showing a  fa in t  brown band  a short w ay  b e lo u M h o  su tu re .  P a r ie ta l  
callus extends only to  the  end of th e  ap e rtu re , th e  p i l la r  s t ru c tu re  form ed 
by  a strong fold a t  th e  end of the  ap e rtu re , its low er edge c a r ry in g  a strong 
tw is t and  tw o sm alle r  p la its  above it. I n n e r  lip sm o o th . Fasc io le  wide 
an d  undivided. L ip  sharp , smooth w ith in .

L ength  13.3 mm., d iam ete r  5.3 m m .
L ength  13.8 mm., d iam eter  5.4 mm.
L ength  13.5 nini., d iam eter  5.3 nun.

A M iocene species nam ed for Mr, ( '.  W . Jo h n so n , fo rm er  c u ra to r  of the 
Isaac  Lee collection a t  the  A cadem y.

Miocene. B a ile y ’s F erry , C hipó la , F lo rid a . A N S P , 10773.

Olivella (C allianax) coensis M ansfield

Olivella viulica coensis Munsíiold, 1930, Hull. Florida Stall- <!rol.. Shiv., no. 3, p, 5 2
pi. 4, fig. 2.

Shell small (generally  6 m m . or less), solid, po lished , so m e w h a t variab le  
in shape from ra th e r  sh o r t  s tu b b y  form s to m ore s lender , th e  spiro  generally  
about half  the  to ta l  length. S u tu res  are n a r ro w ly  ch an n e lled , th e ir  lower 
edge forming a  sharp , overhanging  shelf. P a r i e t a l  ca llu s  of m edium  
strength, u sua lly  extending to the  m iddle zone of th e  p e n u l t im a te  whorl, 
the surface of th e  sp ire-w horls often ap p e ar in g  as if d o u b le  ham led  by  it. 
P i l la r  s tru c tu re  consists m ostly  of a  single fold a t th e  end, th e  p ar ie ta i 
wall above it sm ooth or w eakly  lirated . F a sc ia le  w ide , sm oo th  an d  simple. 
Siphonal notch wide and  shallow.

This sm all species is referred w ith  som e h é s i ta t io n  to  ( ’a llianax ,  the 
parie ta l callus being r a th e r  s trongly  developed a n d  gen e ra lly  e x te n d in g  a 
short w ay  above th e  aperture . I t  is com m on us a  .Miocene fossil a t  J a c k 
son Bluff, F lorida.

Subgenurt TOHOLIVA Olsson mid Ilurh istm , 1953

T ype by original designation , Olivella golia th  O lsso n .
M iocene of C osta  R ica.

Shell large for th e  genus w ith a high, po in ted  sp ire  u i  severa l whorls. 
Sutures grooved. P a r ie ta l  callus ex tending  beyond  th e  end  of th e  ap e rtu re  
to th e  su ture, coating  th e  spire-w horls w ith  a th ic k  d ep o s it  of enamel. 
P i l la r  s tru c tu re  formed by  a single, wide, l ira ted  fold a t  the  end o f  the 
columella, th e  p a r ie ta l  wall above sm ooth.
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T h is  g ro u p  differs f ro m  C a llia n a x  in  t h a t  th e  p a r ie ta l  callus extends 
w ell  b e y o n d  th e  end  of th e  a p e r tu re ,  coa ting  th e  sp ire-w horls  betw een  th e  
s u tu re s  w ith  a  th ic k  l a y e r  of enam el.

R e c e n t .  O live lla  fu lg id a  (R eeve)  p ro b a b ly  belongs here. W e s t  Indies.
F o ss i l . O live lla  go lia th  O lsson. M iocene  of C o s ta  R ica .

O livella  fa rg o i  O lsson a n d  H arb iso n . P liocene of F lo rida .

O liv e lla  (T o ro liv a )  g o lia th  O lsso n  P late 13, figs. 2, 2a.

Olivella goliath  Olsson, 1922, Bulls. Amer. Paleont., vol. 9, no. 39, p. 264, pi. 7, figs. 22, 23.

S hell  la rg e , w i th  a  p o in te d  sp ire  a b o u t  h a lf  th e  to ta l  length . W horls  
a b o u t  6 w i th  n e a r ly  s t r a ig h t  sides. S u tu re s  d is t in c t ,  n a r ro w ly  grooved, th e  
edge of th e  p reced ing  w horl n o t  overhang ing . B o d y -w h o rl  of m ed ium  con
v e x i ty ,  i ts  zone of m a x im u m  in fla tion  ly ing  opposite  th e  end of apertu re . 
A p e r tu r e  su b e ll ip t ica l ,  w id e s t  in  f ro n t  a n d  w ith  a deep, w ide can a i a t  the  
end . O u te r  lip sm o o th  w ith in .  P a r i e t a l  ca llus th in ly  developed  above the  
en d  of a p e r tu re .  P i l la r  s t r u c tu re  is a  w ide, ribbon-lilce fold a t  th e  end of 
co lu m ella , i ts  su rfa ce  covered  b y  th re e  or fou r  descend ing  p la its . P a r ie ta l  
w a l l  sm o o th . F a sc io le  u n d iv id e d .

L e n g th  26.2 m m ., d ia m e te r  9.6 m m . (H o lo type , R e d  Cliff C reek , C osta  
R ic a .  M iocene .)  P a le o n to lo g ic a l  R e sea rc h  In s t i tu te .

L e n g th  24 m m ., d ia m e te r  8.5 m m . B a n a n a  R iv e r ,  C o s ta  R ica .

T h is  species is recognized  b y  i ts  la rge size, its A g a ro n ia - like shape, th e  
end  of th e  co lum ella  w i th  a  s ing le  la rge  fold. T h e  ty p e  specim ens come 
f ro m  th e  M io cen e  of C o s ta  R ic a  b u t  a n  a llied  species occurs also in  the  
M io c e n e  of T u b a r a ,  C o lo m b ia . O livella  fu lg id a  R eeve  (C onch. Icon., pi. 
26, figs. 78a, b ) ,  a  R e c e n t  species described  from  th e  W e s t  In d ies  (exact 
lo c a l i ty  n o t  g iv e n ) , is p r o b a b ly  r e la te d  to  goliath.

M io cen e  of C o s ta  R ic a  a n d  p ro b a b ly  also C olom bia .

Subgenus O L IY IN A  d'O rbigny, 1839

T y p e ,  O live lla  teh u e lch a n a  d ’O rb igny .

S h e ll  t h in  or of m e d iu m  th ic k n ess ,  genera lly  w i th  a  m o d e ra te ly  high, 
p o in te d  sp ire  of sev e ra l  w horls . S u tu re s  d is t inc t ,  grooved or n a rro w ly  
ch a n n e lled . P a r ie ta l  ca llu s  th in ,  t r a n s p a re n t ,  ex tend ing  b eyond  th e  a p e r
t u r e  to w a r d s  th e  su tu re .  P i l l a r  s t ru c tu re  is a  low, s im ple  or double  fold a t  
t h e  e n d  of th e  co lum ella , th e  w a ll  ab o v e  i t  sm ooth , F asc io le  u n d iv id ed  o r  
w i th  a n  obscure  l in e  n e a r  its  u p p e r  side fo rm ing  a n a r ro w  b an d . O u te r  lip 
th in ,  sm o o th  w ith in .  O p e rc u lu m  chitinous.

T h e  ty p ic a l  species of O liv in a  belong to  th e  s o u th e rn  hem isphere  b u t  
som e n o r th e r n  species such  a s  0 .  bu llu la  a p p e a r  r e fe ra b le  to  th e  subgenus 
a lso . T h e se  n o r th e rn  shells  h a v e  n a r ro w e r  su tu re s  an d  th e  p a r ie ta l  callus 
e x te n d s  so m e w h a t  h ig h e r  a lo n g  th e  su rface  of th e  p e n u l t im a te  w horls , b u t  
th e s e  d ifferences w o u ld  h a r d ly  seem  m ore  t h a n  specific.
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T h e  n am e, O livina,  w as o rig inally  p roposed  as  a  subgenus of O liva  to 
con ta in  th e  sm all O live shells hav in g  a ch i t in o u s  o p e rcu lu m , o r  '* Les An
cilloides of D uelos ” , hence the  nam e has been t r e a t e d  by  m o s t a u th o rs  as a 
synonym  of Olivella. T here  seems to  be  no v a l id  ty p e  d es ig n a tio n  for 
Olivina, t h a t  of H em ia n n sc n  of Oliva jasp idea  is in v a l id a te d  b y  the  reason 
t h a t  jasp idea  w as n o t  m en tioned  am o n g s t th e  th re e  species dism issed by 
d ’O rbigny  in his original paper. Oh viva  is s im ila r  to  ( 'u p io lm a  h u t has a 
s im pler p il la r  s truc tu re , th e  p ar ie ta l callous w ash  is th in n e r  a n d  th e  shell 
form  is b ro ad ly  subovate.

Olivella (O livina) bullula (R eeve) Plate 16, figs. 6, 6a.
Oliva bullula Reeve, 1850, Concii. Icon., vol. 0, Oliva, pi. 30, iigs. 00 a, 1>,
Oliva (Olivella) bullula Reeve, W einkauf, 1878, ( la th in g  Oliva, Syst. Conchy. Cabinet,

p. 146, taf. 37, figs. 15, 16.
Olivella bullula (Reeve), Dali, 188Í), Blake Report, Hull. M us. Com p. Zool,, vol. 18, 

p. 135.—Dali, 1889, Bull. 37, U. S. Nut. Mus., p. 106.
Olivella bayeri A bbott, 1951, N autilus, vol. 04, no. 4, pp. I l l ,  112, pi. 7, tigs. 2a-h.

R eeve’s descrip tion  of the species is as  follows: 
fi The L itt le  B ubble  Olive.

Shell acum ina tc ly  oblong, th in , ru th o r  in f la ted , spirt* m uch  exsorted, 
columella arched, r a th e r  callous a t th e  base ; t r a n s p a r e n t -w h ite , w ith  a  n a r
row opalce zone benea th  th e  sutures.

H ab . W est Indies.
Like th e  sm alle r  O. m yriu d in a ,  th is  shell is of a th in ,  pe llucid  substance 

w ithou t color o r  m a rk in g .”

Although O livella  bullula  is a  com m on species, l iv ing  o ff-shore , i t  is ob
ta ined  only by  dredging and i ts  ch a ra c te rs  h av e  been  m uch  m isunders tood  
by  collectors. I t  a p p e a rs  to  be q u ite  p le n t i fu l  a lo n g  th e  e a s t  co as t  of 
F lorida  where i t  has  been obta ined  in n um bers  b y  th e  M e f i in ty s  in w aters  
ranging in  dep th  from  50 to 130 fathom s. D a li  g ives the  ran g e  of th e  spe
cies from H a t te ra s  to  B raz il in d ep ths  of 72 to  4(54 fa th o m s.

Specimens from  F lo r id a  collected by th e  M e f i in ty s ,  a  give closely  with 
R eeve’s figure in shape and  general size. A d u l t  sp ec im en s  a t t a i n  a  length 
slightly  over 10 m m ., th e  scale of R eev e ’s figure w ou ld  in d ic a te  a  length  of 
ab o u t 11.7 m m . T h ey  v a ry  from  b ro ad ly  to n a r ro w ly  s u b o v a ta  w ith  a  
re la tive ly  high spire of ab o u t (5 whorls. S u tu re s  d is t in c t ,  n a rro w ly  chan
nelled. T he  p a r ie ta l  callus is th in , ex tend ing  to  th e  end of t h e  ap e rtu re  
only, th e  su rface along th e  p en u l t im a te  w horl free. T h e  p i l la r  s t r a ig h t ,  not 
no ticeab ly  concave, th e  p illa r  s tru c tu re  itse lf  fo rm e d  by a  s ing le  fold. In  
good shells, t h e  surface is h ighly polished , u s u a l ly  a t r a n s lu c e n t  white, 
som etim es fa in tly  yellow or pellucid. A n a r ro w  b a n d  a lo n g  th e  su tu re  is 
often sta ined  a little d a rk e r  an d  a fa in t  suffusion  of b row n  m a y  color the



19 5 6 ] NA TU RA L SC IE N C E S OF PH IL A D E L PH IA 201

b o d y -w h o r l  as  w ell, F a s c io la r  b a n d  is sim ple, w h ite , o ften  sligh tly  d e 
p re sse d  a lo n g  th e  m id d le .  A  th in ,  b ro w n  opercu lum  is p resen t.

T h e  r a d u la r  r ib b o n  is f a i r ly  sm all, w ith  a b o u t  23 row s of te e th ,  th e  
r a c h id ia n  to o th  b o a t - s h a p e d ,  w i th  a convex base a n d  a b o u t  20 cusps; these  
a r e  of u n ifo rm  h e ig h t  a n d  size in  th e  m idd le  zone, fade ou t r a p id ly  a t  th e  
ends . L a te ra l s  a r e  cu rved , u n c in a te  blades.

A  d e ta i le d  d esc r ip t io n  of th is  species (u n d e r  th e  n a m e  of bayeri)  h as  
b ee n  p u b lish ed  b y  T u c k e r  A b b o t t ,  b ased  in  p a r t  on la rge  collections 
d re d g e d  b y  th e  “ E o lis  ” off t h e  s o u th e a s t  co a s t  of F lo r id a  (from  M ia m i to  
K e y  W e s t ) .  T h e  species resem b les  0 .  b lanesi  F o rd  b u t  is a larger, th in n e r  
she ll  a n d  i ts  p i l la r  is n e a r ly  s t ra ig h t .

R a n g e .—-Florida so u th w a rd  in to  th e  W e s t In d ie s  a n d  C a rib b ean . C om 
m o n  off P a lm  B e a c h  a n d  L a n ta n a ,  F lo r id a  in 50 to  130 fms.

Subgenus PA CH Y O LIV A  new subgenus

T y p e .  O live lla  co lum ellar is  (S ow erby ). R e ce n t ,  co as t  of no r th w este rn  
P e ru .

S hell  sm a ll  o r  of m e d iu m  size, solid, w ith  a low o r  e levated , po in ted  
sp ire  a n d  a  r e la t iv e ly  la rg e  b o dy-w horl.  C olor p a t t e r n  p red o m in a n tly  
b a n d e d .  P i l la r  s t r u c tu re  is fo rm ed  b y  a single, k ee l- l ik e  p la i t  a t  th e  end 
o f  th e  co lum ella , ab o v e  w h ich  th e  p i l la r  w all  is d eep ly  excava ted . P a r ie ta l  
w a l l  sm o o th , ty p ic a l ly  covered  b y  a th ic k  la y e r  of callus w h ich  m a y  en
la rg e  in to  a k n o b - l ik e  m a ss  a t  th e  end of th e  a p e r tu re  a n d  con tinue  across 
th e  p e n u l t im a te  w horl to  th e  su tu re .  S u tu re s  d is t inc t ,  deep ly  grooved or 
ch a n n e lled . O p ercu lu m  ch itinous .

R a d u la r  r ib b o n  sm all, w i th  a b o u t  34 rows of te e th .  R a c h id ia n  too th , 
c u rv e d , c ro w n -sh ap ed , th e  b a s a l  m a rg in  n e a r ly  s tra ig h t ,  th e  to p  con- 
v e x ly  e lev a te d  in  th e  m id d le , t h e  sides na rro w ed , th e  cusps v a r ia b le  in 
n u m b e r ,  o f ten  n u m e ro u s  (±= 3 4 ) ,  la rg e r  in  th e  m idd le  zone, sm a lle r  tow ards  
t h e  ends, o f ten  w ith  one  to  se v e ra l  su b s id ia ry  or n eed le - l ik e  denticles be
tw e e n  th e m . L a te ra l s  b la d e -  or sp a tu la - l ik e ,  w i th  ro u n d ed  or m in u te ly  
d e n t ic u la te  ends.

A n im a l ,  see d e s c r ip t io n  fo r  sem is tr ia ta .
T o  P a c h y o l iv a  belong tw o  of th e  com m onest O live lla  in  th e  P a n a m ic -  

P a c i f ic  f a u n a l  a re a ,  O. co lum ellar is  a n d  sem is tr ia ta ,  o f ten  ap p e a r in g  in  
c o u n tle ss  n u m b e rs  a lo n g  c e r ta in  s a n d y  beaches. I n  b o th  species, th e  inner  
lip  is covered  w i th  a  l a y e r  o f  ca llu s  w h ich  in co lum ellaris  m a y  becom e ex
cess iv e ly  th ic k e n e d  b y  it.
O live lla  (P ach yo liva ) colum ellaris (Sow erby) P late  8, figs. 2, 2a.

O liva columellaris Sow erby, 1825, T ankerville  Catalogue, app. xxxiv.—Duelos, 1835, 
M on. Oliva., pi. 2, figs. 11, 12.—R eeve, 1850, Conch. Icon., vol. 6, Oliva, pi. 23, 
fig. 6 2 — M arra t, 1871, Thea. Conch., vol. 4, Oliva, p. 28, pi. 21 (348), figs. 348, 349. 

O livella columellaris (Sow erby), D ali, 1910, Proc. U. S. N a t. M us., vol. 37, no. 1704, 
pp. 166, 210.
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A heav ily  ca lloused  species w ith  a  sh o r t ,  k n o b - l ik e  sp ire  a n d  a large 
body-w horl. Im m a tu re  specim ens h a v e  a th in  shell w ith  a  w ide , shallow, 
siphonal no tch  an d  a  s trong ly  tw is ted  kee l a t  th e  end  of the  co lum ella ; 
tile p a r ie ta l  callus begins to  form  a t  an  e a r ly  s ta g e  a t  the  u p p e r  end 
of a p e r tu re  an d  ra p id ly  sp read s  u p w ard  to w a rd s  th e  s u tu re  w hich , how 
ever, rem ains open. A d u lt  ch a rac te r is t ic s  are  w ell show n  by th e  figure.
T he ra d u la  is q u ite  sm all and  often  difficult to  e x t r a c t  un less  specia l cu re  is 
exercised. A n av e ra g e  ribbon  will show a b o u t  34  row s of te e th  and  m e as
ure ab o u t 1.2 m m . in  length , its  w id th  a b o u t  .5 n u n .,  a n  in d iv id u a l  m c h id -  
ian  to o th  a b o u t  .15 m m . R e la t iv e ly  high m a g n if ic a t io n  m a y  b e  required  
to  show th e  m in u te  accessory  cusps betw een  th e  p r im a r y  ones. P r im a ry  
cusps are  num erous an d  v a r ia b le  in shape, .sometim es becom ing  q u ite  elon
g a te  and  needle-like.

This is th e  com m onest Olivella  in n o r th e rn  P e ru ,  o f ten  a p p e a r in g  in 
large sw arm s along som e sa n d y  beaches d u r in g  th e  p er iods  of m id  a n d  low 
tide. The species w as  a p p a re n t ly  g a th e red  as a se a -fo o d  a lo n g  w ith  D o n a x  
and  Tivela  by th e  ea r ly  P e ru v ia n  In d ia n s  and  la rg e  a c c u m u la t io n  of the ir  
whitened, b leached shells m a rk  the  sites of I n d ia n  se t t le m e n ts  and  the ir  
“ huecos ” a t  m a n y  po in ts  in coasta l P eru . P im e n ta l ,  n e a r  C h ie lay o  is the  
m ost sou therly  po in t w here  we have  observed  th e  species b u t  it m a y  ex tend  
still fu r th e r  sou thw ards . T o  th e  n o r th ,  co lu m ella r is  becom es re p la c ed  by 
sem istria ta  b u t  it has been recorded from  P a n a m a ,  M a z a ! lau  u n d  th e  Gulf 
of C aliforn ia , b u t  these  records have no t boon c h o c k e d .

R a n g e .— C o a s t of n o r thw este rn  P e ru ;  from  P im e n ta l  to M a n e a r a ,  and 
possibly n o r th w a rd  to  P a n a m a  and th e  G u lf  of C a lifo rn ia ,

Olivella (Pachyoliva) sem istriata (Gray) Plate 8 , figs. 4, 4a ; píate 15, figs. 5, Sa, 5b.

Oliva semistriata Gray, 1839, Zool. B eech ey i Voyage, p. 130, pi. 30, fig, 10. -Reeve,
1850, Conch. Icon., vol. 6, Oliva , pi. 23, fig. Ol.—M urnil, 1871, Thes. Concii., vol. 4,
Oliva, p. 28, no. 144, pi. 21 (348), figs. 350, 351.

Oliva affinis Marrati, 1871, op. cit., p. 28, no. 145, pi. 21 (348). fig. 352.
Oliva attenuata  Reeve, 1.850, Conch. Icon., vol. Ö, Oliva, pi. 29, lig*. 00n-b, M arrot,

1870, Thes. Conch., vol. 4, Oliva, p. 28, pi, 21 (348), fig. 353.
Oliva (Olivella) semistriata  (G ray), Weinkauffi 1878, D ie G a ttu n g  (Hira, Sysi. Conchy.

Cabinet, p. 117, pi. 31, figs. 3, 4.
Olivella semistriata  (G ray), Dali, 1910, Proc. 17. B. N u i. M us., vol. 37. no. 1704, pp.

166, 210.

T his is a m o re  n o r th e r ly  species th a n  co lu m e lla r is , w ith  a h igher, more 
slender an d  m ore  sh a rp ly  po in ted  sp ire , a n d  less h e a v i ly  calloused . D ali 
has recorded th e  species from S echura  B a y . (k  zona lis  D u e la s  is a sm all, 
th in - tex tu red  shell w ith  a  th in  callus cover on th e  in n e r  lip a n d  a large 
keel or fold a t  th e  t ip  of th e  colum ella. T h is  shell is im p e rfe c t ly  k now n  to 
us from  a sm all lot collected a t  M u z u th u u  (.ANSP no. 28939.1 These
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she lls  resem ble  D u e lo s  figure (D ue los , pL 1, figs. 3, 4.) a n d  poss ib ly  should 
be re g a rd e d  as im m a tu re  se m is tr ia ta .

A n im a l (see P la te  15, figs. 5, 5a , 5b) ; la te ra l  m a rg in s  of th e  p ropod ium  
w i th  la rg e , t e n ta c le - l ik e  a p p e n d a g e s ;  color gen e ra lly  b lack ish , the  edges of 
th e  fo o t  m a rg in e d  w ith  w h ite . R a d u la  like co lum ellaris , an  av e rage  speci
m e n  w ith  31 row s of te e th ,  m e a su re s  leng th  .9 mm. w id th  .4* mm.

A  sm a ll  fo rm  of se m is tr ia ta , p e rh a p s  deserv ing  subspecific  separa tion , is 
co m m o n  a t  E sm e ra ld a s .

R a n g e .— G ulf  of C a l i fo rn ia  so u th w a rd  to  n o r th e rn  P e ru .
M e x i c o :  M a z a t la n  (as zona lis  b y  C a rp e n te r ) .  P a n a m a :  G uanica . E l 

L a rg a r t i l lo  n e a r  L as  T a b la s ,  etc. C o l o m b i a :  I s la  del Gallo . E c u a d o r :  

S a n ta  E le n a .  M a n ta .  C h a ra p o ta ,  Sua, E sm e ra ld as .  P e r u :  Zorritos.

O livella  (P ach yo liva ) locklin i new  species P late 14, fig. 5.

Shell la rg e  fo r  th e  genus, a d u l t  specim ens reach ing  a  length  of n ea rly  
25 m m ., solid , sp in d le -sh ap e d ,  so m ew h a t w id e r  a ro u n d  a  line a  l i t t le  above 
th e  p o s te r io r  end  of a p e r tu re .  S u tu re  grooved. S p ire  a b o u t  one-th ird  th e  
t o t a l  len g th , fo rm ed  of a b o u t  7 w horls , th e  n u c le a r  ones fo rm ing  an  ele
v a t e d  tip .  P a r ie ta l  ca llu s  s tro n g , v e ry  h e a v y  a t  end  of ap e r tu re  and  ex
te n d in g  to  th e  su tu re .  T h e  p i l la r  s t ru c tu re  is a single, large, keel-like fold 
a t  th e  end  of co lum ella , o ccas io n a lly  becom ing obscu re ly  bifid, th e  p illa r  
w a l l  d i re c t ly  ab o v e  d ee p ly  concave.

L e n g th  18.2 m m ., d ia m e te r  8.5 m m . (H o lo type , A N S P . 30436.)
L e n g th  24.5 m m ., d ia m e te r  11.4 m m .

T h is  species is re fe r re d  to  P a c h y o liv a  w ith  som e h e s i ta t io n  since th e  
a d u l t  shell does n o t  re se m b le  th e  tw o  ty p ic a l  m em b ers  of th e  subgenus. 
T h is  is th e  la rg e s t  species of O livella  so f a r  d iscovered  in  ou r  E a s t  C oast 
T e r t ia r ie s .  Specim ens co llec ted  b y  M r. C h arles  P .  L ocklin  from  th e  M io 
cene of A ll ig a to r  C reek , E lo r id a .

Sugenus L A M PR O D O M A  Swainson, 1840

T y p e  b y  m o n o ty p y ;  O liv a  vo lu te l la  L am a rc k .
R e c e n t ,  P a n a m ic -P a c if ic  f a u n a l  province .

Shell sp in d le -sh a p e d ,  of m e d iu m  size, w ith  a  h ig h  spire. P a r ie ta l  callus 
h e a v y ,  th ic k e s t  n e a r  th e  e n d  of a p e r tu re  a n d  ex ten d in g  u p w a rd  to w ard s  
th e  su tu re .  P i l l a r  s t r u c tu re  fo rm ed  b y  a series of un ifo rm , n a rro w , m it ra -  
l ik e  l i ra t io n s  w h ich  rev o lv e  o u tw a rd ly  a ro u n d  th e  low er end of in n e r  lip, 
co v e rin g  t h e  co lu m e lla r  p o r t io n  b u t  n o t  ex tend ing  above  th e  fasc io la r  p o r 
tio n . C o lo r  v a r ia b le ,  in  sh a d es  of w h ite , g ray , b ro w n  to  n e a r ly  b lack . 
R a d u la  r e la t iv e ly  sm all,  t h e  r a c h id ia n  to o th  n a r ro w ly  e longate , curved, 
w i th  n u m ero u s , sm all, s u b e q u a l  cusps, th e  la te r a l  t e e th  fo rm in g  large, 
f la t te n e d ,  cu rv ed  b lades , ro u n d e d  a t  th e  end. O p ercu lu m  ch itinous. I n 
t e r n a l  w a lls  of th e  sp ire -w h o r ls  reabso rbed .

R e c e n t .— O livella  v o lu te l la  (L a m a rc k ) .  P a n a m ic -P a c if ic  fau n a l  area .
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O livella (L am prodom a) vo lu te lla  (L am arck ) P late  11, figs. 2, 2a.

Oliva volutella  Lamarck, 1S11, Ann. Mu«. H ist. N a t. Pari«, vol. 10, p. 222, no. 43.— 
Swainson, 1823, Zool. Illust. ser. 2, pi, 40, fig. 1.—Duelos, 1830, M on. Oliva, pi. 6, 
figs, 7 - 1 4 ,—Reeve, 1850, Conch. Icon., vol. 6, Oliva, pi. 21, fig. 54.—C. B. Adams, 
1852, Ann. Lyceum  N a t. H ist. New York, vol. 5, p. 281, no, 4L — M arrat, 1871, 
Thes. Conch., vol. 4, Oliva, p. 29, no. 152, pi. 22 (340), figs, 302-3(17.

Olivella volutella  (Lam arck), Dull, 1010, Proc. U. S. N ut. M us., vol. 37, no. 1704, p. 211. 
—Maxwell Sm ith, 1044, Panam ic-M arine shells, p. 35, fig. 447.

T h is  species is ve ry  a b u n d a n t  a t  P a n a m a  w here  it m a y  In1 s e m  gliding 
over slim y m u d -fla t  in large num bers. C o lo ra tion  v a r ie d  from  n e a r ly  pure-  
w hite  varie ties  th ro u g h  shades of g ray  to r ich  d eep  b row n , the fasciole 
often rem aining  w hite , or th e  whole .shell m a y  he of one  color. I t  is d is 
tinguished from  all o th e r  Olivella« by i ts  u n iq u e  p i l l a r  s t r u c tu re  consis ting  
of fine, uniform  lira t ions  w hich encircle the  co lum ella , co v e rin g  th e  fasc io
la!' portion b u t n o t  ex tend ing  upw ard  ov er  th e  p a r ie ta l  w all. T h e  r a d u la r  
ribbon is sm all; in an exam ple ex trac ted , th e  leng th  of the  r ibbon  is .85 
mm., w idth .35 m m ., w id th  of an ind iv idual r a c h id ia n  to o th  .10 nun . or less. 
The rach id ian  to o th  is generally  narrow , e longate , cu rved , e row n-shuped , 
the basal m arg in  qu ite  s tra ig h t,  cu rv ing  u p w a rd  to w a rd s  th e  ends, the  
upper m argin  m ulticusp ida te  132 or m ore cusps), w h ich  a re  fa ir ly  large and  
uniform  in the  m idd le  zone, dimin.sh in size to w a rd s  th e  (aids. L a te ra l  
tee th  arc  form ed by flattened, curved b lades, ro u n d ed  a t  th e  ends , acces
sory, basal p la te  rec tangu la r .

R a n g e .— M exico to  E cuador.
E c u a d o r :  Limones, G aleras. C o lu m b ia ;  Is la  del G a llo ,  n e a r  T u m ac a . 

P a n a m a :  P u er to  M en sab i;  P earl  Is lan d s ; G n ra e h in e ;  Rio ( 'b in u m ;  Islu  
Chepillo; P a n a m a  C ity ;  A m ad o r  B a r ;  V enado  B e a c h ;  B u r ie a  pen insu la .

Subgonus ZANOKTKLLA new mtbgiauis 

T ype. Olivella  zanoeta  (D uelos).

Shell of m edium  size, w ith  elevated, po in ted  spiro. C o lo r  w h ite , brown, 
more often zoned. P a r ie ta l  callus ex tending beyond  the* end of a p e r tu re  to 
the suture, its surface  sm ooth . P i l la r  s t ru c tu re  s im ple , cons is ting  of 4 o r  5, 
long lira tions around  th e  an te r io r  end of p illa r . Iriiseiole u n e q u a l ly  d ivided 
by  an  incised line, th e  u p p e r  segm ent re la tiv e ly  n a r ro w . R a d u la r  ribbon 
quite  small, w ith  ab o u t 31 rows of tooth, th e  r a c h id ia n  to o th , n a rro w ly  
bow -shaped, w ith  num erous (a b o u t 30) cusps, su b eq u u l in th e  m iddle, f a d 
ing ou t tow ards th e  ends; la te ra ls  uncinate , w ith  s t ro n g ly  cu rved , pointed

O livella (Z anoe te lla ) zan o e ta  (D uelo s) PkiU* 1 1 , fias. 1. la, lb.

Oliva zanoeta Duelos, 1835, Mon. Oliva, pi. 2, fig*. 9. IO.—Keeve, 1850, ("ouch. Iron., 
vol. 6, Oliva , pi. 26, figs, 76a, 70b,—M um tt, 1871, T)k*s. I ’tm rh., vol. 4, Oliva, p. 31, 
no. 176, pi. 23 (350), fig. 404.
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O livella zonalis Dali, 1910, Proc. U , S. N a t. M us., vol. 37, no. 1704, p. 211. (N o t of
L a m a r c k ).

O livella guayaquilensis B artsch, 192S, Jour. W ash. Acad. Sei., vol. IS, p. 67, pi. 1, fig. 10.

Shell o liv i io rm , w ith  a n  e le v a te d ,  sh a rp ly  p o in te d  sp ire , n e a r ly  h a lf  th e  
t o t a l  le n g th , th e  g re a te s t  co n v e x ity  p la ced  opposite  th e  end  of apertu re . 
S u tu re s  d ee p ly  grooved , p a r t l y  o v e rh u n g  b y  th e  sh a rp  m a rg in  of th e  w horl 
in f ro n t .  C o lo r  is  so m e tim es  p u re  w h ite  b u t  m ore  often  zoned b y  two 
p u rp le -b ro w n  b a n d s  s e p a ra te d  b y  w hite , th e  low er b a n d  w id es t  a n d  b o rder
ing  th e  fasc io le , th e  u p p e r  b a n d ,  n a r ro w e r  a n d  bo rd er in g  th e  su tu re ;  occa
s io n a l ly  th e  color is a  u n i fo rm  b ro w n , th e  m idd le  w h ite  b a n d  changing to  
y e llo w  o r  fad in g  o u t  co m p le te ly . F a sc io le  w h ite  or brow n. In te rn a l  w horls 
of t h e  sp ire  reab so rb e d . L e n g th  g en e ra lly  be tw een  16 to  18 m m .

T h is  species is com m on  a lo n g  th e  coast of E c u a d o r ,  so u th e rn  Colom bia 
a n d  P a n a m a .  D u e lo s  a n d  R e e v e  m e n tio n  no lo ca li ty  fo r  th e  species b u t  
th e i r  figure leaves  no  d o u b t  of iden tif ica tion . M a r r a t  gives a recognizable 
figu re  a n d  c ites  A cap u lco , G u a te m a la  a n d  C a lifo rn ia  as localities . W ein- 
k a u f f  g ives  b o th  J a p a n  a n d  W e s ta m e r ik a .  B a r ts c h  lias redescribed  th e  spe
cies as  O liv e lla  g u a ya q u ilen s is  f rom  specim ens o b ta in e d  a t  S a linas , E cuador.

A  r a d u la  e x tra c te d  f ro m  a spec im en  s u b m it te d  to  us b y  C a p ta in  W . S. 
B i t le r ,  TL S. N a v y ,  fo rm e r ly  s ta t io n e d  a t  B a lb o a , C a n a l  Zone has  th e  fol
low ing  ch a ra c te rs .  R a d u la r  r ib b o n  sm all, w ith  a b o u t  31 row s of teeth . 
R a c h id ia n  to o th ,  n a r ro w , l in e a r  a n d  s tro n g ly  curved, th e  sm all cusps 
p la c e d  on th e  o u te r  o r  convex  s id e ;  th e re  a re  30 to  a b o u t  35 cusps, th e  cen
t r a l  ones (8-10) q u i te  la rg e  a n d  u n ifo rm , th e  la te ra ls  ones dim inish  in  size 
a n d  f a d e  o u t  com ple te ly  a t  th e  ends. T h e  ra c h id ia n  to o th  is a b o u t  .1 mm. 
w ide. L a te r a l  te e th  fo rm  u n c in a te  b lades , s tro n g ly  curved  an d  po in ted  a t  
t h e  tip s .

R a n g e .— E c u a d o r  to  M exico .
P a n a m a :  V e n a d o  B e a c h  in  th e  C a n a l  Zone. G uanico . C o lo m b ia :  

T u m a c o  (c o m m o n ) .  E c u a d o r :  S a n ta  E len a . M a n ta .  M e x i c o :  M a z a t la n  
(I- Iaw ld n s) , U S N M . 56747.

Subgenus M A C G IN T IE L L A  new subgenus

T y p e .  O live lla  w a te r m a n i  M c G in ty .

Shell sm all,  b u l le t - sh a p e d  w ith  a  low, conic spire, th e  b o d y -w h o rl  large, 
s u b e ll ip t ic a l .  P a r i e t a l  ca llu s  s tro n g ,  ex tend ing  p a s t  th e  end  of th e  ap e r tu re  
to  th e  su tu re ,  th ic k e n in g  th e  su r fa c e  of th e  sp ire-w horls . P i l l a r  s tru c tu re  
m u c h  a s  in  O live lla  s. s., co n s is tin g  of a  la rge , p la i te d  low er p o r t io n  fo l
low ed b y  sm a l l  d en tic les  or l i r a t io n s  a long  th e  p a r ie ta l  w all , t h e  in n e r  side 
of t h e  p i l l a r  w a ll  d eep ly  ex c av a ted . O u te r  lip th in ,  p a ss in g  w ell above th e  
e n d  of a p e r tu re ,  i ts  ju n c t io n  w i th  th e  b o d y -w h o rl  fo rm in g  a long, n a r ro w  
co m m issu re  jo in in g  th e  g rooved  su tu re  above. O p ercu lu m  chitinous. 
R a d u la :  r a c h id ia n  to o th  in v e rse ly  h a t - s h a p e d ,  w ith  a  deep , c e n tra l  convex 
b ase ,  t h e  s ides  n a r ro w e d  a n d  lid - like , th e  o u te r  or c u t t in g  m a rg in  concave
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w ith  num erous, sm all, single or doub le-roo ted  cusps, of n e a r ly  equa l 
s treng th  along it .  L a te ra ls  are  solid, hooked, im e in a te s  w ith  recurved  tip s  
and  no tched  base ; b asa l  p la te  rec tangu la r .

D is tingu ished  by  i ts  bu lle t-shaped  shell w ith  a r e la t iv e ly  low spire  and  
long, narrow , com m issural canal a long th e  lip ju n c t io n .  T h e  p ec u lia r ly  
shaped  rach id ian  to o th  of 0 .  w a term a n i  ( th e  on ly  R e c e n t  species so fa r  
exam ined) is com plete ly  different from  th a t  show n  by  a n y  o ilie r  Olivella .

R ec en t species

Olivella w a term a n i  M cG in ty . F lo r id a  a n d  the  G u lf  of M exico.
Olivella ro tu n d a  D a li .  W est Indies.
Olivella fuscocinc ta  D alL  Antilles.
Olivella rosolina  (D ue los) .  B e rm u d a  and th e  W e s t  Ind ies .

Fossil species

Olivella oryzoides  G ard n er .  C h ipó la  M iocene, F lo r id a .
Olivella limonensis  Olsson, M iocene of C o s ta  R ica ,
Olivella bocasensis  Olsson, M ioceno of P a n a m a .
Olivella unica  W oodring. M iocene of Ja m a ic a .
Olivella clarki  W oodring. M iocene of Ja m a ic a .
Olivella w a term a n i  M c G in ty . M iocene of J a c k s o n  B lu lï, F lo rid a .

Olivella (M acgintiella) watermani M cG inty  P late 15, í i j í s .  1(1, 10a .

O l ive l la  watermani McGinty, 1940, Nautilus, vol. 54. p. (VI, pi. 3, li«s. 4, 5. Tucker
Abbott, 1951, Nautilus, vol. 04, no. 4, p. 114, pi. 7, ligs. 5a-h.

The shell is genera lly  sm all, solid, subellip tica!  o r  lens-shaped , th e  sides 
showing a regu la r  ellip tical o r  m o d era te ly  convex c o n to u r  ta p e r in g  to w ard s  
the  ends, th e  a n te r io r-a p e r tu ra l  m arg in  so m ew h a t w ider. W horls  4 to  (i 
between deep su tures , th e  spire being m o d e ra te ly  low, in som e cases 
slightly  depressed w ith  its apex form ing it sm a ll,  k n o b - l i k e  p ro jec tin g  
nucleus. O uter lip  th in , widely uppressed  to the  b o d y -w h o r l  a t  1 he su tu ra l  
junction  and  the re  form ing a  d ra w n -o u t  p o s te r io r  canu i. In n e r  side of 
outer lip sm ooth  or fa in t ly  lira te . T h e  p a r ie ta l  cu lius  is h ea v y , well- 
developed a t  th e  end of th e  ap e rtu re  and  sp re a d s  u p w a r d  to w a r d s  th e  
suture. P i l la r  s t ru c tu re  form ed by  a large fold below  an d  a  set of sh o r t  
b u t  strong lira tions along the  p ar ie ta l wall above , th e  p i l la r  itse lf  deeply  
excavated  b y  secondary  corrosion. Fasc io le  w ide a n d  d iv ided  b y  an in 
cised line, its  u p p e r  segm ent narrow . C olor g lossy w h ite ,  so m etim es  w ith  
th ree  obscure bands  of p ink , orange or yellow  sp o ts  o r  ilam m ules  on th e  
body-whorl. O percu lum  th in , chitinous. R a d u la  us d esc r ib ed  for th e  s u b 
genus.

L ength  10.5 m m ., d ia m e te r  4.6 nun. (T y p e , A N S P . 176440.)
L ength  13,5 m m ., d iam e te r  6.1 nun. G u lf  of M exico . C. R. Locklin  

coli.
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T y p ic a l  w a te r m a n n i  is  a species of th e  F lo r id a  E a s t  C o a s t  a n d  com
m o n ly  d red g ed  in w a te r s  of 50  to  100 fm s. T h e  fo rm  is closely re la ted  to  
0 . r o tu n d a  D a l i  of th e  W e s t  In d ie s ,  differing p r in c ip a l ly  b y  its  som ew hat 
s m a l le r  size. G u lf  of M ex ico  spec im ens a re  gen e ra lly  la rg e r  th a n  those  
f ro m  t h e  e a s t  coast of F lo r id a  b u t  o therw ise  a re  closely s im ila r.

O liv e lla  (M a cg in tie lla )  ro tu n d a  D a li P la te  15, fig. 9.

Olivella jaspidea  var rotunda  D ali, 1889, Blake R eport, Bull. M us. Com p. Zool., vol.
18, p t .  2, pp . 134, 135.

Olivella rotunda  Dali, D ali and  Sim pson, 1901, U. S. F ish. Com . Bull, for 1900, vol. 1, 
p. 392, pi. 56, fig. 11,

Shell  s to u t ,  in fla ted , w ith  a  sloping, rounded  sh o u ld e r  a n d  a  small, 
p o in te d  sp ire , s h o r te r  t h a n  t h e  a p e r tu re .  C olor a pa le , a s h y  yellow  w ith  
f a in t ,  i r re g u la r ,  b ro k e n  z igzag, d a rk e r ,  v io laceous m a rk in g s ,  som ew hat 
h e a v ie r  n e a r  th e  su tu re .  S u tu re s  d eep ly  grooved, th e i r  low er edge a  little  
o v e rh a n g in g  a n d  sh a rp ,  a n d  fo rm in g  a  leng thened , a p p ressed  a n a l  can a l a t  
th e  en d  of th e  a p e r tu re .  P a r i e t a l  ca llus ex tend ing  ab o v e  th e  end of th e  
a p e r tu r e  b u t  so l ig h t  a n d  th in  on th e  p e n u l t im a te  w h o rl  t h a t  i t  does n o t 
m a s k  th e  u n d e r ly in g  color p a t te rn .  P a r ie ta l  s t ru c tu re  of 15 or more, 
s t ro n g ,  p a ra l le l  l i r a t io n s  w h ich  ex ten d  to  w ith in  a q u a r te r  of th e  end of the  
in n e r  lip . P i l l a r  w a l l  d eep ly  ex cav a ted . F asc io le  w ide, calloused, fa in tly  
d iv id e d  a n d  of a l ig h t  f a u n  color.

L e n g th  21.8 m m ., d ia m e te r  10 m m . T y p e  U S N M . no. 62707. S ta . 299. 
140 fm s. B a rb a d o s .  B la k e  coli.

R a n g e .— W e s t  In d ie s ,  P o r to  R ico, B arb ad o s .

O liv e lla  (M acg in tie lla )  fu sco c in c ta  D a li P la te  11, figs. 6, 6a.

Olivella juscocincta  D ali, 1889, B lake R eport, Bull. M us. Com p. Zool., vol. 18, no. 29, 
p t. 2, p. 134.

Shell r e la t iv e ly  sm all,  eg g -sh ap ed  w i th  a large, convex b o dy-w horl and  
a  s h o r t  sp ire  of a b o u t  5 w horls .  S u tu re s  grooved. P a r i e t a l  callus extends 
to  th e  end  of a p e r tu re  o r  a  s h o r t  w a y s  ab o v e  it. T h e  p i l la r  s tru c tu re  is 
fo rm e d  b y  a p la i te d  fold a t  th e  end  of t h e  colum ella, so m e w h a t like t h a t  of 
C a ll ia n a x  b u t  succeeded  ab o v e  b y  4  sm a ll  l i ra t io n s  of th e  p a r ie ta l  wall. 
L ip  th in ,  sh a rp ,  sm o o th  w ith in .  C o lor is a  l ig h t c ream  w ith  a  f a in t  w hite  
b a n d  a ro u n d  th e  m id d le ,  th e  fasc io le  m ore h e a v i ly  colored b y  a  brow n 
b a n d ,  t h e  p i l la r  fo ld  i tse lf  w h ite .

L e n g th  9.5 m m ., d ia m e te r  5 m m . (T y p e , U S N M . no. 62703, s ta .  36. 
off B a rb a d o s ,  in 84 fm s.)

T h ro u g h  th e  c o u r te sy  of D r .  FI. R eh d er , w e a re  able  to  p re se n t  figures 
of tw o  spec im ens of th i s  h i th e r to  un figu red  species from  th e  o rig inal lot. 
O liv e lla  l im onensis  O lsson f ro m  th e  M iocene  of C o s ta  R ic a  is re la ted . 

D is t r ib u t io n .— L esse r  A ntilles .
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O livella (M acgintiella) roso lina  (D uelos) P la te  10, figs. 6, 6a.

Oliva rosolina Duelos, 1835, M on. Oliva, pi. 1, figs. 1, 2.
Oliva rosalina Duelos, M arrat, 1871, Thea. Conch., vol. 4, Oliva, p. 38, no. 204, pi. 24

(350), fig. 436—Tryon, 1883, M anual of Conchology, vol. 5, p. 65, p i. 14, fig, 58.

Shell of m edium  size (length of largest specim en  e x a m in e d  a b o u t  8 .7 
m m ) , subelliptical, th e  tw o ends subequal, solid, w h ite  ex c e p t  fo r  a  p in k  
coloration a t  the  end of th e  columella an d  som etim es w ith  f a i n t  b lo tch es  of 
brown scattered  over th e  body-whorl. W horls  5 o r  6 b e tw e e n  c h a n n e l le d  
su tures which are overhung by  a narrow  th in -ed g ed  co lla r  of t h e  w h o r l  in  
front. P a r ie ta l  callus is w eak  and  extends on ly  to  th e  end of th e  a p e r tu re .  
T he p illa r  s truc tu re  is a narrow  fold along th e  r a th e r  sh o r t  co lu m e lla ,  t h e  
surface of the  p ar ie ta l wall above smooth.

Average length 7.5 mm., d iam eter  3.7 mm,

A distinctive species easily  recognized by  its  sh a p e  a n d  c o lo ra t io n .  
R ange .— B erm uda and  th e  W est Indies.

Olivella (M acgintiella) lim onensis O lsson P la te  13, figs. 8, 8a.

Olivella limonensis Olsson, 1922, Bulls. Amer. Paleont., vol. 9, no. 39, pp. 265, 266, 
pi. 7, figs. 19, 20.

Shell ra th e r  solid an d  p lum p w ith  a  short, w ide, conic sp ire .  W h o r ls  
about 5 between deeply channelled su tu res ; th e  la s t  w h o rl  v e ry  la rg e ,  
broadly cylindrical, its  g reatest d iam ete r  p laced  a b o u t  th e  m id d le  line . 
The parie ta l callus is heav y  and extends to  th e  u p p e r  s u tu re  b u t  t h i c k e s t  
near the  end of th e  ape rtu re . P i l la r  s tru c tu re  consists  of 4  o r  5, r a t h e r  
strong lirations which extend up along th e  in n e r  lip or p a r ie ta l  w a l l  n e a r l y  
to its end; a t  the  lower end, the  p illa r  s tru c tu re  carries  a  la rg e , p la i te d  fo ld  
which in ternally  connects w ith  a  strong tw is t  a t  th e  end of co lu m e lla .  
Columellar wall in te rna lly  deeply excavated. O u te r  lip  s h a rp  b u t  s l ig h t ly  
contracted in  the  middle. Fasciole ra th e r  w ide  a n d  a b o u t  o n e - th i r d  t h e  
to ta l  length of th e  shell, nea rly  equally  d iv ided  by  a  c e n tra l  line . I n  m o s t  
specimens, th e  body-w horl has  a  brownish co lo ra tio n  b u t  w i t h  th e  s p i r e  
and fasciole a porcellaneous white, the  co n tra s t  in color be ing  v e r y  m a r k e d .

Length 10.2 mm., d iam ete r  5.2 mm. H o lo type . P a le o n to lo g ic a l  R e s e a rc h  
Institu te .

Length 9.7 mm., d iam ete r  5.4 m m . P a ra ty p e .

The characteristics of th is  common fossil species a re  well ex p ressed  b y  
th e  figures. The species is closely re la ted  to  th e  R e c e n t ,  O liv e lla  fu s c o 
cincta  Dali.

R a n g e .— M iocene of P o r t  Lim on, C osta  R ica .

O livella (M acgintiella) bocasensis O lsson P la te  12, figs. 7, 7a.

Olivella limonensis var. bocasensis Olsson, 1922, Bulls. Amer. Pai., vol. 9, no. 39, p. 289, 
pi. 7, figs. 24, 25.

Shell ra th e r  small, solid, stout, w ith  a sh o r t  sp ire  a n d  a  la rg e r  b o d y -  
whorl. Nucleus of 2 V2 whorls, p ro jec ting  as a  sm all, e le v a te d  a p e x  a b o v e  
the  general contour of th e  spire. Su tu res  n a rro w ly  grooved, c o n t in u e d  as  a
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p o s te r io r ,  v e n t r a l  channel a long th e  fo rw ard  edge of th e  w idely  appressed 
ju n c t io n  of t h e  o u te r  lip w ith  th e  body-w horl. P a r ie ta l  callus heavy , 
th ic k e s t  o p p o s i te  th e  end of a p e r tu re  and  extending u p w a rd  to  th e  suture. 
P i l l a r  s t r u c tu r e  has  a  s trong , p la i te d  fold a t  th e  an te r io r  end an d  is bor
d e re d  a lo n g  t h e  p a r ie ta l  w all  b y  four, double lira tions or denticles. F as-  
c io la r  zone w ide , b ea rin g  a n  incised line n e a r  th e  u p p er  border, form ing a 
n a r ro w ,  r ib b o n - l ik e  band .

L e n g th  6.4 m m ., d ia m e te r  3 m m .

T h is  is  a  co m m o n  fossil in  th e  M iocene of Bocas del Toro, P a n a m a ,  bu t 
v a r ie s  s o m e w h a t  in  shape  from  r a th e r  s tu b b y  shells to  o thers m ore slender. 
O live lla  u n ic a  W oodring  from  th e  M iocene of Bowden, J a m a ic a  is very  
s im ila r  a n d  p e rh a p s  should  be considered  th e  same.

M io c e n e  of B ocas  del T oro , P a n a m a .

Subgenus M IN IO L IV A  new subgenus 

T y p e ,  O livella  perp lexa  new  species.

S h e ll  v e r y  sm all or m in u te ,  th e  spire elevated. N ucleus re la tively  
la rg e , p a r t l y  im m ersed  in  th e  apex. Sutures deeply  channelled, overhung 
w id e ly  b y  th e  th in , shelf-like  edge of th e  whorl in fron t. P a r ie ta l  callus 
s tro n g , e x te n d in g  to  th e  end of th e  apertu re . T h e  p illa r  s truc tu re  is a 
sm a ll ,  s im p le  fo ld  a t  th e  end of th e  columella. O perculum  chitinous.

A  g ro u p  of sm a ll to  m in u te  A m erican  species, p e rhaps  allied to 
C u p io l iv a .

R e p e a te d  a t te m p ts  to  o b ta in  a ra d u la  from  Olivella perplexa  have so 
fa r  fa i le d ,  so t h a t  a  r a d u la  is p ro b a b ly  lack ing  or so sm all as to  be in
v is ib le  u n d e r  a  30x m icroscope. Sm all fo ram in ife ra  an d  o ther m icro
o rg a n ism s  w ere  found  as s to m a c h  contents.

S pec ies  re fe r re d  to  th is  subgenus.

R e c e n t ,  A t la n t ic

O liv e l la  p erp lexa  new  species. F lo rida .
O liv e l la  a c teo c in a  new  species. B a h a m a s  to  P a n a m a .
O liv e l la  m y rm e c o o n  D a li .  C a r ib b ea n  coast of P a n a m a .

R e c e n t , P a c i f ic

O liv e l la  inconsp icua  C. B. A dam s.

F o ss il

O liv e l la  sp. P liocene  of E cu a d o r .

O livella  (M inioliva) perplexa new  species P la te  16, fig. 7.

T h e  shell is sm a ll  (m ax im u m  length  ab o u t 5 m m .) ,  re la tiv e ly  solid and  
p o rc e l la n e o u s  w h ite , glossy, u su a l ly  w ith  an  e levated  s tu b b y  spire  of abou t 
5 w h o r ls  a n d  a b o u t  h a lf  the  to ta l  length . T h e  n u c lea r  w horls  are small,



2 1 0  PROCEEDINGS OF THE .-H’ADKMV OF  I V üL . C V I I I

convex an d  p a r t ly  im m ersed  so as to  a p p e a r  to  lie below t ia 1 g en era l level 
of th e  succeeding tu rn . T he su tu res  are  deep ly  ch an n e lled , w id e ly  over
lapped  b y  th e  sh a rp  and often frayed  m arg in  ul th e  w horl in f ron t.  P a r ie 
ta l  callus is th ick , p a r t ic u la r ly  so n e a r  th e  end ul th e  a p e r tu re  from  which 
i t  extends dow nw ard  a long  the  surface  oi the p a r ie ta l  w all us a  th ickened  
ribbon  to  the  end of th e  columella which it  p a r t ly  encircles. T he  pillar 
s tru c tu re  is a sim ple fold a t the end of th e  co lum ella , b ascio le  sm all and 
simple. T he ou te r  lip luis a s tra ig h t,  th in  edge, its p o s te r io r  ju n c t io n  with 
th e  body-w horl enclosing a short canai.

L eng th  3.8 mm., d iam ete r  1.8 nun. (H o lo ty p e ,  A N S P . 11)9584.)

T h is  sm all species is com m on in beach drift a lo n g  th e  F lo r id a  e a s t  and 
w est coasts an d  its  range in all p ro b a b il i ty  e x ten d s  so u th w a rd  in to  the  
W est Indies and  th e  C aribbean . L iv ing  .specimens are  se ldom  collected, 
the  only ones which I have  seen being spec im ens o b ta in e d  by M iss Adele 
K o to  who found  th em  craw ling over th e  su rfa ce  of s a n d  cones form ed 
around upwellings of subm arine  springs.

R a n g e .— E a s t  an d  w est coasts of F lo rid a ,  p ro b a b ly  a lso  so u th w a rd .
F l o r i d a ; L uke W o rth  (M cG in ty  L .Miami (c o m m o n ) .  K eys . (Char

lotte H arbor. Sanibcl Is,, St. Petersburg .

Olivella (M inioliva) ac teoc ina  new species P la te  12, [iks, 6.

The shell is sm all (average  longi,lí abou t *1 m m . J  w ith  n r e la t iv e ly  high, 
subcylindrica!. body-w horl which is gen e ra lly  alunit th e  to ta l  length , the 
narrower, tapering , s c a la r  spire form ing the  re m a in d e r .  T hu  su tu re s  are 
deeply scalar, so w idely  overlapped  by th e  th in ,  co tlu r- like  edge of the  
whorl in fron t as to  be nea rly  concealed, but in fresh s h e l l s  m a y  show 
through th e  se m itra n sp a re n t  su rface  of tlu: w horl a s  a th in  line. W horls  
abou t 5, seated  to g e th e r  like th e  collapsing  sides of u te lescope, the  apical 
whorl form ing th e  sm all, b lun t, hem ispherica l nucleus. Fascio la  sim ple, 
the p illa r  s tru c tu re  a  single fold a t the  end of th e  co lum ella . P a r ie ta l  wall 
w ith  a th in  w ash  of callus.

L ength  3.8 nun., d iam ete r  1.4 m m .

T he ty p e  is a specim en (PI. 12, fig. Ul from  th e  J o h n  F o rd  collection 
(ANSP. 111791) labelled P a n a m a  b u t  th e  exact lo ca li ty  not s t a te d ;  how
ever i t  is assum ed t h a t  it is from th e  C a r ib b e a n  coast. A n o th e r  lo t re
ferred to  the  sam e species, is a line scries f rom  L y fu rd  ( ’a y ,  W. New 
Providence, B a h a m a  Is lands, collected by  M c G in ty ,  in 1947.

This species is closest to O. perplexa  b u t ililTors by  ils  morí* cylindrical 
form, generally  h igher spire, m ore deeply  sc a la r  a n d  luum pprcsscd  su tu res , 
and la rger nucleus. The species is p ro b a b ly  w ide ly  d is t r ib u te d  th ro u g h  the 
W est In d ia n  an d  C aribbean  arcus. A closely s im ila r  fo rm  occurs in  the 
Pliocene of E c u a d o r  (R io C am arones, E s m e ra ld a s ! .  Sec aiso  discussion 
under 0 .  m yr ia d in a  Duelos.

R ange.  B a h a m a s  to  P a n a m a  a n d  p e rh a p s  th ro u g h o u t  the  C aribbean ,
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P a n a m a : N o r th  co a s t  ? ( J o h n  F o rd  coll.). B a h a m a s : L y fo rd  C ay , 
W e s t  N ew  P ro v id e n c e  (M c G in ty ,  d r i f t ) .

O liv e lla  (M in io liva ) in co n sp icu a  (C. B. A d am s) P la te  10, fig. 5; PI. 16, fig. S.

Oliva inconspicua  C . B. A dam s, 1852, Ann. Lyceum  N at. H ist. New York, vol. 5,
pp. 274, 528, no. 34.

S hell  v e ry  sm a ll  ( th e  a v e ra g e  a b o u t  3.5 m m . in  le n g th ) ,  w hite , w ith  a n  
e le v a te d ,  tu r r i t e d  sp ire  of f ive or six  w horls, th e  apex  t ip p e d  by  a  sm all, 
b lu n t  n uc leus . S u tu re s  d e e p ly  channe lled , th e  m a rg in  of th e  w horl in  fron t 
th in ,  s h a rp  a n d  som etim es f ra y e d ,  w id e ly  overhang ing . P a r ie ta l  callus 
th in ,  b u t  n o t  ex ten d in g  ab o v e  th e  end  of ap e r tu re .  P i l la r  s tru c tu re  is a 
sm a ll ,  p la in  fold a t  th e  end  of th e  colum ella, bo rdered  ex te rn a lly  b y  a low 
g roove . F a s c io la r  b a n d  sm a ll,  n a rro w , n o t  ex tend ing  h igher th a n  the  
low er  o n e - th ird  of th e  a p e r tu re .

L e n g th  .15 in. (3.80 m m .) ,  d ia m e te r  .055 in. (1.4 m m .) .

T h e  o rig inal m a te r ia l  f ro m  w hich  th is  species w as  n a m e d  b y  C. B. 
A d a m s  consists  of 2 m a tu re  a n d  1 im m a tu re  specim ens o b ta in ed  a f te r  p ick 
in g  o v e r  severa l q u a r t s  of fine d r i f t  g a th e re d  on th e  shore  n e a r  th e  c ity  
w a l l  of P a n a m a .  A  figure of th e  ty p e  specim en  from  th e  o rig inal lo t is given 
on  P l a t e  16. 0 .  in co n sp icu a  a p p e a r s  to  be a  ra re  species a t  P a n a m a  b u t a  
few  spec im ens c a n  g en e ra l ly  be o b ta in e d  in  th e  ca re fu l p ick ing  of shell 
d r i f t .  A lth o u g h  so m e w h a t s im ila r  to  O . perp lexa  from  F lo r id a  in general 
sh a p e  an d  g re a t  v a r ia b i l i ty ,  in co n sp icu a  is g en e ra lly  sm alle r ,  its  nucleus 
h ig h e r  a n d  less d ee p ly  im m ersed , th e  t ip  of th e  sp ire  th e re fo re  appearing  
m o re  p o in ted .

R a n g e .— P a n a m a .
P a n a m a : V ic in ity  of P a n a m a  C ity . P u e r to  A rm uelles.

O liv e lla  (M in io liva) m y rm e c o o n  D a li P late  12, figs. 10, 10a.

Olivella m yrm ecoon  Dali, 1912, Sm ith. Misc. Coll., vol. 59, no. 2, p. 4.

“ Shell v e ry  sm all,  s to u t ,  solid , sho rt,  of a b o u t  five w h o rls ;  th e  sp ire  
a b o u t  o n e - th ird  th e  w ho le  le n g th ,  th e  su tu re  n a r ro w ly  a n d  deeply  ch a n 
n e lled . S u rfac e  sm oo th , w h it is h  in  th e  fossils ; b o d y  w ith  a th in  coa t of 
ca llu s , p i l la r  e x c a v a te d ,  w i th  a s ingle  p ro m in en t  p la i t  on th e  o u te r  edge; 
a n te r io r  fasc io le  sh o rt ,  sm oo th , th e  p o s te r io r  edge a b ru p t .  L en g th  4 ,5; 
m a x .  d ia m e te r  2.0 m m .33 (D a l i ,  1912,)

T h is  sm a ll  species w as  d esc r ib ed  as  a  P le is tocene  fossil f rom  m a te r ia l  
d re d g e d  o r  e x c av a te d  f ro m  d ra in a g e  cana ls  in  th e  v ic in i ty  of C olon, P a n a m a  
a n d  in  th e  a d ja c e n t  sec tions  of th e  C a n a l  Zone. T h e  species is s t i l l  l iv ing  
in  th e  sa m e  genera l reg ion . T h e  shell is sm all,  w h ite , r a th e r  w ide ly  sub-  
o v a te ,  w ith  a  sm a ll,  e le v a te d  sp ire  of 4 to  5 w horls. T h e  ca llus  w ash  on th e  
p a r i e t a l  w a l l  is th in  a n d  does n o t  ex tend  ab o v e  th e  end  of th e  ap e rtu re .

R a n g e .— P le is to ce n e  a n d  R e c e n t  s il ts  a t  C olon, P a n a m a .  Also in  beach  
d r i f t  a t  P in a ,  P a n a m a .
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Subfam ily O LIVINA E 

G enus J A S P ID E L L A  new  genus 

T ype. V olu ta  jasp idea  G m elin.

O liviform  shell w ith  a high spire of several w h o rls  to n n in a t in g  in an 
ob tuse  nucleus. S u tu res  n a rro w ly  grooved, the  co l la r  of th e  preceding 
w horl appressed. N o  callous w ash  on the  parie ta l w a l l . P illa r  s tru c tu re  is 
a low } fine ly  p la ited  fo ld  a t  the end o f  the columella. F asc io le  w ide an d  
undiv ided . In te rn a l ly  w ith  a  fold a t  th e  end of th e  pillar,^ th e  in te rna l 
w alls  of th e  spire-w horls reabsorbed . O percu lum  p re se n t ,  ch itinous . The 
ra d u la r  r ibbon is ve ry  long, w ith  num erous tee th  ( r b  1 0 0 ) ,  th e  rach id ian  
to o th  tricuspiclate.

T h is  group of species h as  com m only  been referred  to  O liv e lla , largely 
because of th e  small size b u t  its  position  in the  O liv in a e  is show n  by  its 
rad u la ,  as well as the  lack  of a  callous w ash a long  th e  p a r ie ta l  wall.

E xcep t for Jaspidella  ja sp idea  (G m elin ) , the  a s s ig n m e n t  of th e  o ther 
R e ce n t species sueli as blanesi and  miris  is te n ta t iv e  p en d in g  a  r a d u la r  cheek. 

T he following species are  p laced in th is  genus.

R e c e n t

Jaspidella  jaspidea  (G m elin ).
Jaspidella  blanesi (F o rd ) .
Jaspidella  miris  new species.

Fossil

Jaspidella  liveoakensis  (M ansfie ld ). Oligocène of th e  S u w a n n e e  L im e
stone, F lorida.

Jaspidella  sancti-dom in ic i  (M a u ry ) .  M iocene of S a n to  D o m in g o . 
Jaspidella  cofacorys  (G a rd n e r) .  M iocene of C h ip ó la ,  F lo r id a .
Jaspidella  jacksonensis  (M ansfie ld ). M iocene of F lo r id a .

Jasp ide lla  jasp idea (G m elin) P late  IS, figs. 1, la.

Voluta jaspidea Gmelin, 1791, Systs. N at. ed. 13, p. 3442.
Oliva conoidalis Lamarck, 1811, Ann. Mua. H ist. Nat. Paris, t. 10, p. 325. -Duelos, 1835,

Mon. Oliva, pi. 2, figs. 17, 18.
Oliva jaspidea (Gmelin), Doshaycs (d. Lam arck), 1844, Hiwi. N ut. an . s. vert,, t. 10, 

p. 631.—Reeve, 1850, Conch. Icon., vol. 6, Oliva, pi. 22. figs. 58, a, l \  c.— Duerox, 
1857, Revue critique de Genre Oliva, p. 88.

Oliva exigua M artini, M arrat, 1871, Thoa. Concii., vol. 4, Oliva, p. 33, pi. 23 (350), 
figs. 399, 400.

Olivella jaspidea (Gmelin) of num erous authors.

Sm all or m edium -sized  shells w ith  a  high spire te r m in a t in g  in a  sm all, 
obtuse, solid, glassy nucleus. S u tu res  d is tinc t, open, n a r ro w ly  grooved , th e
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edge of t h e  p re c e d in g  w h o rl  s o m e w h a t  appressed . N o  callous w a sh  on  th e  
p a r ie ta l  w a ll .  E n d  of co lu m ella  s h a rp ly  keeled , th e  fo ld  sca rce ly  v is ib le  
f ro m  th e  ou ts id e . P i l l a r  s t r u c tu re  is fo rm e d  b y  a r a th e r  w ide , f inely  p la i te d  
fo ld  b o rd e re d  ab o v e  by  a  series of sm a ll  u n e q u a l  p la i ts  o r  th r e a d l ik e  l i r a 
t io n s  on  th e  p a r ie ta l  w a ll .  F a s c io la r  b a n d  w ide, u n d iv id e d . C o lo r w h ite  
or b ro w n , o f ten  f ine ly  flecked or sp eck le d  w ith  b row n  lines, o f ten  w ith  a  
row  of b ro k e n ,  f im b r ia te d  b ro w n  s t r e a k s  a long  th e  su tu re .  O percu lum  
c h i t in o u s . R a d u l a r  r ib b o n  v e r y  long, n a rro w , an  av e ra g e  specim en show 
in g  a b o u t  58 fu l ly  fo rm e d  te e th  a n d  a b o u t  38 n a s c e n t  te e th ,  th e  leng th  of 
r ib b o n  a b o u t  2.2 m m .,  w id th  .7 m m ., w id th  of an  in d iv id u a l  r a c h id ia n  to o th  
.1 m m . R a c h id ia n  to o th  w ith  th r e e  la rge  cusps.

A c o m m o n  species in  its  ra n g e ,  eas ily  recognized  by  i ts  u n g lazed  inner
lip.

R a n g e .— F lo r id a  e a s t  co a s t  s o u th w a rd  th ro u g h  th e  K e y s  to  th e  W e st 
In d ies .

F l o r i d a : L a k e  W o r th ,  M ia m i  to  K e y  W est.  W e s t  I n d i e s : D o m in ic a n  
R e p u b lic .

Jaspidella b lanesi (F o rd )  P la te  8, fig, 7.

Olivella blanesi  Ford , 1898, N au tilu s, vol. 12, p. 66.—V anatta , 1915, N autilus, p. 72.—
P erry , 1940, Bulls. Arnei'. Pai., vol. 26, p. 159, pi. 36, fig. 250.—P erry  and Schwengel,
1955, M arin e  shells of th e  w estern coast of Florida, p. 176, pi. 36, fig. 250.

Olivella blanesi alba F ord , 1898, op. cit., p . 67. (N o t of M arrat.)
Olivella blanesi albata  V an a tta , 1915, op. cit., p. 72, new nam e for alba Ford.

Shell r a t h e r  sm a ll,  su b o v a te ,  so lid , w i th  a  m o d e ra te ly  e leva ted  sp ire  of 
a b o u t  5 w h o rls ,  th e  n u c leu s  r a th e r  la rg e  an d  obtuse . C o lo r  is genera lly  
w h ite  to  s u b t r a n s lu c e n t ,  som etim es w i th  ir re g u la r ly  sh a p ed  l ig h t b row n or 
c r im so n  s p o ts  a r ra n g e d  in  th re e  row s, one a t  th e  su tu re ,  th e  o thers  a t  th e  
m id d le  a n d  a t  th e  b ase , th e  su r fa c e  b e tw e en  o ften  show ing  a f a in t  re t ic u la 
t io n  of th e  sa m e  color. S u tu re s  d is t in c t ,  n a r ro w ly  channelled , th e  fo rw ard  
m a rg in  w i th  a  s h a rp  edge a n d  so m e tim es  fo rm ing  a n a r ro w  coronation . 
T h e  p a r i e t a l  ca llous  w a sh  is t h in  t o  n e a r ly  a b s e n t  in  som e specim ens, a n d  
ex ten d s  to  t h e  end  of th e  a p e r tu re .  P i l l a r  or co lum ella  short, deep ly  con
cav e  a b o v e  i t  so t h a t  th e  shells  a p p e a r  as  if b eak ed , or as if tw is te d  or d is
to r t e d  t o w a r d s  th e  r ig h t .  T h e  p i l la r  s t r u c tu re  is a  sm a ll f ia t fold a t  th e  
en d  of t h e  p i l l a r ;  a b o v e  i t  th e  face  of th e  in n e r  lip is sm ooth . F asc io le  n a r 
row  a n d  p la in ,  s l ig h t ly  b u lg in g  in  th e  m idd le . A p e r tu re  a b o u t  h a l f  th e  
le n g th  of th e  shell, w id e s t  ju s t  below  th e  m id d le  w here  th e  side of th e  o u te r  
lip  is n e a r ly  s t r a ig h t .  S ip h o n a l  n o tc h  w ide  a n d  shallow.

T h e  re fe re n c e  of b la n es i  t o  Ja sp id e lla  is te n ta t iv e ,  p en d in g  o b se rv a tio n  
of t h e  r a d u la .  I t  is  a  r e la t iv e ly  sm a ll  species, its  size ran g in g  fro m  a b o u t  
7 t o  10 m m . T h e  b o d y -w h o r l  is la rg e , in fla ted , w i th  ev en ly  convex  sides. 
T h e  she ll  is m o d e ra te ly  solid, its  th ic k n e s s  o ften  show n b y  th e  f ra c tu re d  
edge of t h e  o u te r  lip . O fte n  co n fu sed  or com pared  w i th  O live lla  b u llu la , i t  
w ill be d is t in g u ish e d  b y  its  h e a v ie r  shell an d  d eep ly  concave  an d  tw is te d  
p il la r .
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Jaspidella  b lanesi  (as Olivella) h as  often  been  re p o r te d  f ro m  F lo r id a ,  
b u t m ost of th e se  records from  th e  e a s t  coast re fe r  to  O livella  b u l lu la . T h e  
M cG in tys  have collected au then tic  specim ens f ro m  G ra ssy  K e y .  P e r r y  
gives a  good figure of blanesi, ev iden tly  based  on a  w es t  F lo r id a  shell, b u t  
no specim ens f rom  t h a t  coast have been seen by  us.

T h e  figure of O liva  m iriadina  as given by D u e lo s ,  s tro n g ly  su g g e s ts  a  
young  blanesi.

R a n g e .— F lo rid a  sou thw ard  to  th e  W est Ind ies  to  n o r th e rn  P a n a m a .
F l o r i d a : G ra ssy  K e y  (M cG in ty ) ,  W est F lo r id a  (P e r ry ) .  B a h a m a s : 

New P rov idence  (M cG in ty ) .  C u b a : C ardenas , etc. P a n a m a : B o c a s  del 
Toro.

Jaspidella m iris new  species P la te  15, figs. 2, 2a.

Shell sm all, th e  length  from 8 to 10 m m ., su b o v a te ,  solid , w i th  a n  ele
vated , s tou t sp ire  nea rly  half  th e  to ta l  length . W h o r ls  a b o u t  5, m i ld ly  c o n 
vex, th e  ap ical one deeply  im m ersed in  an  ob tuse  t i p  of th e  spire. S u tu re s  
narrow ly grooved. N o  callus on th e  p a r ie ta l  w a ll ,  th e  p i l la r  s t r u c t u r e  a  
large, simple o r  double fold a t  end of colum ella. F a sc io la r  b a n d  s m a l l ,  
colored. Surface glossy, th e  color a ligh t shade  of b row n fo rm e d  b y  sm a ll ,  
indistinct, te n t-sh a p e d  m arkings, o ften  w ith  th r e e  m ore  s t ro n g ly  c o lo re d  
brown bands, one a t  th e  suture, one a ro u n d  th e  m id d le  an d  th e  o th e r  
around th e  base, th e  p i l la r  fold s ta ined  w ith  v io le t.

Length  8.9 m m ., d ia m ete r  4.3 m m . (H o lo ty p e , A N S P . 194588.)

A  small, solid shell m ark ed  w ith  te n t-sh ap e d  b ro w n  lines re c a l l in g  th o s e  
of Oliva porphyria  b u t  m uch lighter, and  seen on ly  on close in sp ec tio n . I n  
shape, th is  species resem bles the  Olivella  liveoakensis  M ansfie ld , 1937 f ro m  
the Oligocene, Suw annee limestone of F lo rid a . T h e  generic r e f e re n c e  is 
ten ta tive , pend ing  th e  receip t of specimens w ith  th e  soft p a r ts .

Specimens received  from  M r. C harles P .  L ock lin , G u lf  of M e x ico , b u t  
exact locality  n o t  know n.

Jaspidella jacksonensis (M ansfield) P la te  16, fig. 5.

Olivella jacksonensis Mansfield, 1930, Bull. F lorida S ta te  Geol, Surv., no. 3, p . 53,
pi. 4, fig. 0.

Shell small ( length  up  to 8.0 m m .) ,  subovate , th in  to  subso lid , sm o o th  
and polished. W horls  5 to  6 and  fo rm ing  a n  e lev a ted , b lu n t  spire. S u tu re s  
narrow ly grooved and  w eak ly  appressed. B o d y -w h o rl  is s o m e w h a t  in 
flated, subellip tical, w ides t opposite th e  end of th e  a p e r tu re ,  its  l e n g th  2 /3  
to %  of th e  to ta l  length. P a r ie ta l  w a ll  has  a th in  w ash  of callus e x te n d in g  
to th e  end of th e  a p e i tu re  or w holly  w anting . T h e  p i l la r  s t r u c tu r e  is a 
small, b ip licate  fold a t  th e  end of th e  sh o r t  co lum ella , th e  p a r i e t a l  w a ll  
above it being sm ooth. Fascio le  sm all and  sim ple. O u te r  lip th in ,  its  edge 
slightly  f la ttened  or reflected.

L eng th  8 m m ., d iam e te r  3.6 mm.
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T y p ic a l  specim ens f ro m  Ja c k s o n  Bluff show a  w ell-developed callus 
a long  th e  p a r ie ta l  w all ex tend ing  to  th e  end of th e  a p e r tu re  b u t  o ther  shells 
from  A ll ig a to r  C reek, q u ite  c lea r ly  the  sam e species h a v e  no callous w ash. 
I n  g enera l sh a p e , th is  species reca lls  J . m iris  b u t  is sm a lle r  an d  less solid.

M iocene . J a c k so n  Bluff a n d  A lliga to r  C reek , F lo rid a .

G enus B E L L O L IV A  Peile, 1922

T y p e  b y  o rig inal des ignation , Olivella brazieri  Angas. R ecen t, A us
tra l ia .

R a d u la  h a v in g  th e  cen tra l  te e th  m o d era te ly  w ide and  short, a rm ed  w ith  
th re e  la rg e  cusps, a n d  som etim es w ith  sm alle r  accessory  ones flanking each 
la te ra l  cu sp ;  la te ra l  te e th  w i th  r a th e r  wide base and  slender, recurved 
cusps.

T h is  genus w as founded  fo r  tw o  A u s tra lian  species described  as Olivella  
B ra z ie r i  (A ngas) an d  0 .  parda lis  (A dam s a n d  A ngas) . I n  th e  la t te r  the  
m in u te  a d d i t io n a l  cusps ou ts ide  of each la te ra l  cusp of B . brazieri  m a y  be 
v e ry  sm a ll  o r  missing.

R e fe re n ce  of o u r  A m erican  species, tubu la ta  to  B ello liva  is provisional, 
p e n d in g  m o re  com plete in fo rm a tio n  regard ing  th e  A u s tra l ia n  species.

Belloliva tubulata (D ali) P late 12, fig. S.

Olivella (bullula  var.?) tubulata Dali, 1889, Bull. Mus. Comp. Zool., vol. 18, p. 136.

“ T h is  fo rm  varie s  from  m o d e ra te ly  s tou t, o r  a  lit t le  m ore slender th a n  
R e e v e ’s figure , to  ex trem ely  a t te n u a te d .  I t  is in th e  la s t  case ab o u t  the  
sh ap e  of Ö. n y m p h a  A d am s a n d  Angas, b u t m ore cy lindrical, pu re  white, 
the w alls  a n d  sp ire  som etim es tran s lu ce n t ;  th e  b ro ad e r  form  recalls O, 
jloralia  (D ue los)  T ry o n ,  f rom  th e  w h ite  varie ties  of w hich  i t  is a t  once 
d is t in g u ish a b le  b y  th e  la rge  size of its  n u c lear  w horls. T h e  soft p a r ts  
d r ied  u p  in one specim en show  no sign of an operculum . T h e  s lender form  
is 11.3 m m . long an d  3.5 m m . in g re a te s t  d iam eter,  w ith  five whorls. T he  
leng th  of th e  ap e r tu re  is a lm o s t exac tly  half  t h a t  of th e  shell. T h e  s tou ter  
fo rm  is 13.3 m m . long, 5.0 m m . in d iam eter, w i th  five w horls, a n d  th e  a p e r 
tu re  8 m m . in  length . T h e  su tu re  in bo th  is deeply  channelled , except b e 
tw e e n  th e  tw o  n u c lea r  w horls , w h ich  are  rounded  an d  f la ttened  on th e  su m 
m it. A  spec im en  w as o b ta in e d  a t  S ta tio n  20, in 220 fms., off C uba , an d  
a n o th e r  by  th e  F ish  C om m ission  in 225 fms., off th e  n o r th e a s te rn  end of 
th e  sa m e  is la n d .” (D a li ,  1889.)

T h e re  a r e  th re e  specim ens in th e  collection a t  th e  U. S. N a t io n a l  M u 
seum  b e a r in g  th e  nos. 62722, 62723 and  107458. T h e  f irs t  or m o re  slender 
fo rm  is in d ic a te d  as  being  th e  ho lo type . I t  is a  w h ite , po lished  shell w ith  5 
w horls  an d  a  la rg e  b lu n t  nucleus. T he su tu res  a re  deep ly  channelled , th e  
b o rd e r in g  edge  of th e  fo rw a rd  w horl being sh a rp  a n d  ove ih an g in g . The 
p a r ie ta l  w a l l  is w ith o u t  callous w ash, th e  p i l la r  s t ru c tu re  reduced  to  th ree  
l ira t io n s .  T h e  fascio le  is doub le , and  reaches a  li t t le  above  th e  m idd le  line 
of t h e  ap e r tu re .  T h is  specim en bears  th e  no. 62723.
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T h e  s to u te r  f u n a  (no. 62722) has a b roken  apex . It is closely similar  
to  the s lender fo rm , differing p r inc ipa lly  b y  its  fasciole w hich  is not so 
c learly  d iv ided  in to  two zones. T h ro u g h  the co o p e ra t io n  (»1 D r,  Rohdei’, we 
were p e rm itted  to ex trac t  the  radu la  from  th e  d r ie d -u p  rem a in s  of the soft 
p a rts ,  th e  ra d u la  proving to he sim ilar to th a t  of O liva .  D e ta i ls  of ribbon 
are  as follows; th e  ribbon is (pute long w ith  a b o u t  107 row s of teeth , of 
which th e  h inder  34 are  th in  and n ascen t;  the  r a c h id ia n  to o th  is broadly 
rec tangu la r,  w ith  a slightly  concave basa l m a rg in  and  h igher  ends, the free 
or cu tting  m arg in  w ith  three, high, fang-like  cusps in th e  m iddle, of which 
the  cen tra l cusp is the la rgest; th e  la te ra l  te e th  a re  b ro a d ly  su h tr ian g u la r  
o r c leaver-shaped , w ith  a recurved aw l-sh a p ed  p o in t.  L eng th  of ribbon 1.4 
mm., w id th  .20 m m ., w idth of rach id ian  too th  .07 nun.

A th ird  specimen (107458) from  off ( 'a p t ‘ ( 'a n a v e r a l ,  F lo rida , 540 fms. 
This is long, m odera te ly  slender, the sp ire  ab o u t half  the  length  of shell, 
with a  large, rounded, b lunt nucleus. No p a r ie ta l  ra llu s . T h e  specim en is 
figured on P la te  12, figure o.

Comus LAM PJRODOM INA Marwick.  PMI

T ype by original designation, Oliva n cozvU w in t  H u tto n .

Shell of m o dera te  size, ovoid-conic and  o f  r a th e r  solid te x tu re .  Spire 
about one-th ird  the total length. H ody-w hurl su b cy lin d r ica ! ,  tapering  
tow ards the  an te r io r  end, the  general sh ap e  of tin* shell being  spindle-like. 
Sutures open and  narrow ly  channelled. A p e r tu re  e lo n g a te ,  narrow , its 
sides subparallel. T h e  body-w horl is d iv ided  in to  tw o  zones b y  an en
circling incised line which em erges n e a r  the u p p e r  end of th e  ap e rtu re , the 
upper segm ent of the su rface of th e  b o d y -w h o r l ,  sm o o th  a n d  polished, the 
lower dull as  if encrusted  w ith  a th in  w ash  of callus. F n s r io ln r  bund  wide, 
lim ited a t  its  u pper  m arg in  by u raised edge, th e  low er p o r tu m  bearing  a 
series of strong, revolving lira t ions  which d e c re a se  in s t re n g th  an terio rly . 
Inner lip sm ooth  on the  purietal wall a n d  w ith o u t  ca llous  deposit o r  if it  is 
present, qu ite  narrow  and extending  ab o v e  the  end of th e  a p e r tu re  but 
shortly  form ing a  th ickened baud  along th e  su tu re .  Fossii in the  Late 
T e r t ia ry  of New Zealand.

A lthough L am p ro d a m iu a  is not rep resen ted  in o u r  A m erican  faunas , it 
is included in th is  s tudy , because it  has  been re fe rred  to  Olh'elUt an d  since 
i t  shows some unusua l characte rs . As in d ica ted  by  its  n am e , M arw ick  as 
well as C ossm ann considered the  form as r e la te d  to Lnm jtro tltinu i  hut its 
true  place seems to be with the  O livinae. T h e  m ost c h a ra c te r i s t ic  feature 
of L am prodam ina  (not m entioned  c learly  in M a r w i c k i  d esc r ip tio n )  is the 
encircling b u t  v a r ia b ly  p laced incised line* w h ich  em erges from near the 
upper end of the  aperture . In I lu t to n V  o rig ina l Figure (copied b y  W enz), 
th is line is shown as em erging at the  s u tu ra l  ju n c t io n  b u t in the  tw o speci
mens of th is  species in the collection of tia* A ca d e m y , it is p laced  lower.
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S ta tu s  U ncerta in  
Genus C U P IO L IV A  Iredale, 1924

T y p e  b y  o rig inal d es ig n a tio n , O livella  n y m p h a  A d am s and Angas. 
P l a t e  12, figs. 4, 4a .

Shell sm all or of m e d iu m  sise w ith  a n  e leva ted  sp ire  of ab o u t 6 whorls 
t ip p e d  by  a  sm all or m e d iu m -s iz ed  nucleus; su tu res  channelled . P a r ie ta l  
ca llu s  r a th e r  th in  and  ex ten d in g  to  th e  end of the  a p e r tu re  only , th e  p a r ie 
t a l  w a ll  p la in  or w i th o u t  l ira tions . P i l la r  s t ru c tu re  is a  sim ple fold a t  the  
en d  of th e  colum ella , t h e  p i l la r  w a ll  above  so m ew h a t concave bu t n o t  sec
o n d a r i ly  ex c av a ted . F a sc io le  r a th e r  w ide a n d  und iv ided . L ip  th in . Color 
p la in  w h ite . R a d u la  u n reco rd ed .

C u p io liv a  is a n  A u s t r a l ia n  group, classed as a  subgenus of Olivella  by  
W enz . I t s  a p e r tu ra l  c h a ra c te r s  a re  s im ila r  to  th o se  of M in io liva  b u t i t  
d iffers  from  t h a t  A m eric an  g ro u p  b y  its  m uch  h igher spire, s im pler su tures 
a n d  sm a lle r  nucleus. T h e  figures given on P la te  12 were m a d e  from  speci
m e n s  in  th e  A ca d em y  collection.

O liv e lla  m iriad ina  (D uelo s)
Oliva miriadina  Duelos, 1835, M on. Oliva , pi. 5, figs. 1, 2.
Oliva m yriadina  Duelos, M arra t, 1871, Thes. Conch., vol. 4, Oliva , p. 39, no. 208, pi. 24

(350), fig. 440.
Olivella myriadina (D ulcos), T ryon , 1SS3, M anual of Conchology, vol. 5, p. 68, pi. 15,

fig. 90.

D u e lo s ’ figures are those  of a  sm all shell (sm all scale figure indicates a 
le n g th  of a b o u t  4.5 m ín .) .  I t  h a s  a n  e lev a ted , sh a rp ly  po in ted  spire, the  
s u tu re s  a p p e a r  m ere ly  g rooved  w ith o u t  an  o verlapp ing  collar. T h e  par ie 
t a l  ca llu s  is not show n c lea r ly  b u t  m a y  h av e  been th in  and  covering th e  
p a r ie ta l  w a ll  only . T h e  p i l la r  w a ll  is concave, th e  end  of th e  columella 
p ro v id e d  w ith  a  s im ple  fold. T h e  shape  of th e  shell is suggestive of 0 .  
b la n e s i  b u t  on ly  h a lf  i t s  size. A  s im ila r  figure is given by  M a r r a t  and  b y  
W einkau ff i  D 'O rb ig n y  in a  b rief  note  on th e  species re m a rk s  as follows: 
“ E s  la  m a s  p ro lo n g ad a  de las  especies que acab am o s de describir, y  se 
d is t in g u e  a d e m a s  por la  f a l t a  de d ien tes  o p lieques en  la  colum ella, su 
c a b e z a  es d e  color b lanco  u n ifo rm e. H a b i te  en to d a s  las A n tilles ,” (M ol- 
luscos de C u b a ,  p . 215.)

T h is  species m ig h t  p rove  to  belong  to  M in io l iv a  b u t  u n t i l  la rge r  collec
t io n s  of th e  m in u te  O live llas  of th e  W est In d ia n  a n d  C a r ib b e a n  a rea  are  
a v a i la b le ,  th e  id en tif ica tio n  of th is  species is u n ce rta in .
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Species Incorrec tly  A ssigned  to Olivella

Olivella brooksvillensis  M ansfield, 1937 =  ? O m o g y m n a  M a r te n s ,  1897.
Oligocene, Suw annee Lim estone, F lorida.

Olivella entorta  D ali , 1915 =  ? O m ogym na  M a r te n s .
T a m p a  Silex beds, F lorida.

Olivella colleta  D a li ,  1915 =  ? Jaspidella  
T am p a  Silex beds, F lorida.
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E x p l a n a t i o n  o p  F i g u r e s

P l a t e  8

Figures 1, la , lb .  Olivella (Dactylidella) anazora (Duelos) page 188
figs. 1, lb . natural and whitened, length 18.2 mm. 
fig. la . base of same specimen, m uch enlarged.
Zorritos, P eru . ANSP. 194577.

Figures 2, 2a. Olivella (Pachyoliva) columellaris (Sowerby) page 201
N atu ra l a n d  whitened, length 13.2 mm.
M ancora, Peru . ANSP. 194576.

Figures 3, 3a, 3b. Olivella (Olivella) dama  (Mawe) page 176
figs. 3, 3b. na tu ra l and whitened, length 25.8 mm.
Lower California. R obert W alton, collector. ANSP. 66988.

Figures 4, 4a. Olivella (Pachyoliva) semistriata (C ray) page 202
N atu ra l a n d  whitened, length 14.2 mm.
Isla del Gallo, Colom bia. AN SP. 194575 

F igure 5. Olivella (Dactylidia) pusilla (M arrat) page 186
W hitened, length 8 mm.
C harlo tte  H arbor, Englewood. Coli. B. R . Bales 

Figure 6. Olivella (Olivella) alba (M arrat) page 180
W hitened, length 8.7 m m .
M argarita  Bay, Lower California. Nichols.
U SN M . 182566.

Figure 7. Jaspidella blanesi albata (Vanatfc). page 213
W hitened, length 8.9 m m .
Cardenas, Cuba. AN SP. 111789.

Figure 8, 8a. Olivella (Olivella) petiolita  (Duelos) page 174
N atu ra l a n d  whitened, length 16 m m .
Panam a. ANSP.

P l a t e  9

Figures 1, 2, 2a, 2b. Olivella (NiteoUva) minuta  (L ink) page 190
fig. 1. na tu ra l, length 11.3 m m .
figs. 2, 2a, 2b. sam e specimen na tu ra l and whitened, length 14.7 mm.
W est Indies. AN SP. 11810 

Figure 3. Olivella (Niteoliva) verreauxii (Ducros) page 191
w hitened, length 14.1 m m .
B ahia, ballast. ANSP. 72192.

Figures 4, 4a. Olivella (Olivella) tergina (Duelos) page 177
Sam e specim en, natural and whitened, length 15.3 mm.
Puerto  C allo, Ecuador. A N SP. 194593 

F igures 5, 5a. Olivella (Olivella) broggii new species page 179
Ilo lo ty p e , n a tu ra l and whitened, length 13.7 mm.
Zorritos, Peru. ANSP. 194592 

Figures 6, 6a. Olivella (Dactylidia) mutica fimbriata  (Reeve) page 184
Sam e specim en, na tu ra l and whitened, length  16.1 mm.
B oynton, Lake W orth, Florida. Coli. T . C. M cGinty.
AN SP. 184653.
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Figures 7, 7a, 7b. Olivella (Dactylidia) mutica mutica (Say) 
Same specimen, natural and whitened, length 17.2 mm. 
Cape Lookout, North Carolina. Coll. H. C. Yarrow. 
ANSP. 28928.

P la te  10

Figures 1, la, lb. Olivella (Callianax) biplicata (Sowerby) 
Same specimen, natural and whitened, length 25 mm.
San Pedro, Calif. John Ford coli. ANSP. 111816.

Figure 2. Olivella (Callianax) pedroana (Conrad)
Whitened, length 20 mm.
Sitka, Alaska. ANSP. 16046.

Figures 3, 3a. Olivella (Callianax) pycna Berry
Same specimen, natural and whitened, length 12.1 mm. 
Bolinas, Calif. ANSP. 179758.

Figures 4, 4a. Olivella (Olivella) riverae new species
Same specimen, natural and whitened, length 12.7 mm. 
Zorritos, Peru. ANSP. 194583.

Figure 5. Olivella (Minioliva) inconspicua C. B. Adams 
Length 3.4 mm.
Bella Vista, Panama City. Olsson coli.

Figures 6, 6a. Olivella (Macgintiella) rosolina (Duelos)
Same specimen, length 8.2 mm.
Bermuda, John Ford coli. ANSP, 111783.

Figure 7. Olivella (Olivella) rehderi new species 
Hololype, slightly whitened, length 7.7 mm.
Panama Bay in 30 fms. U. S. Fish Comm.
USNM. 96799.

Figures 8, 8a. Olivella (Olivella) adelae new species 
Natural and whitened, length 11.4 mm.
Lake Worth, Florida. Coli. McGinty.
ANSP. 176341.

P late 11

Figures 1, la, lb. Olivella (Zanoetella) zanoeta (Duelos)
One specimen, natural and whitened, length 16.3 mm. 
Manta, Ecuador. ANSP. 194589.

Figures 2, 2a. Olivella (Lamprodoma) volutella (Lamarck) 
Natural and whitened, length 19.1 mm.
French Plaza, Panam a City. ANSP. 194578.

Figures 3, 3a, 3b. Olivella (Olivella) nivea (Gmelin)
Natural and whitened, 
figs. 3, 3b. length 23.7 mm. 
fig. 3. length 22.9 mm.
Little Duck Key, ANSP.

Figure 4. Olivella (Olivella) nivea chiriquiensis new subspecies 
Holotype, length 15.7 mm.
Bocas del Toro, Panama. ANSP. 194579

[V o l . C V I I I  
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Figures 5, 5a. Olivella (Olivella) gracilis (Broderip and Sowerby) 
Same specim en, na tu ra l and whitened, length 12.4 mm. 
M an ta , Ecuador. AN SP. 194584 

Figures 6, 6a . Olivella (Macgintiella) fuscocincta Dali
P ara types, fig. 6, length 9.2 mm., fig. 6a., length 9.3 mm.
Gulf o f Mexico, sta t. 36, 84 fms. U SN M . 62703.

Figures 7, 7a, 7b. Olivella (N ileo liva ) peterseni new species 
fig. 7, na tural, length 9.2 mm.
figs. 7a , 7b. H olotype, n a tu ra l and  whitened, length 9.3 mm. 
Zorritos, Peru. AN SP. 194591.

P l a t e  12

Figures 1, l a .  Olivella (Olivella) petiolita  (Duelos)
Sam e specimen, na tu ra l and whitened, length 16.5 mm.
N o rth  coast of Venezuela. AN SP. 11766.

Figures 2, 2a . Olivella (NiteoUva) m inu ta  (Link)
Sam e specimen, na tu ra l and whitened.
Jam aica , Olsson coli.

Figure 3. Olivella  (Olivella) macgintyi new species 
H o lo type , length 10 mm.
D redged  off Palm  Beach, Florida. T . L. M cGinty.
M cG in ty  Coli.

Figures 4, 4a. Olivella (Cupioliva) n ym p ha  Adams and Angas 
fig. 4, length 14.4 m m . 
fig. 4a, length 14.5 mm.
Sydney, Australia. ANSP. 16037 

F igure 5. Belloliva tubulata  (Dali)
W hitened  specimen, length 14.6 mm.
Off C anaveral, Florida. U SN M . 107458.

Figure 6. Olivella  (M inioliva ) acteocina new species 
H olo type, length 3.8 mm. w hitened.
P an am a  (Caribbean Coast ?). John  Ford coli. ANSP. 111791. 

F igures 7, 7a. Olivella (Macgintiella) bocasensis Olsson 
fig. 7, length 6.3 mm. 
fig. 7a. length 8 m m .
M iocene of Bocas del Toro, Panam a.
Olsson Coli.

F igures 8, 8a. Olivella (Callianax) johnsoni new species 
fig. 8, length 13.7 mm. 
fig. 8a, length 14 mm.
M iocene, Chipóla, Florida. A N SP. 10773.

Figure 9. Olivella (Olivella) indivisa  Guppy 
L eng th  9 m m .
M iocene of Baitoa, Santo Dom ingo. Olsson coli.

F igures 10, 10a. Olivella (Minioliva ) myrm ecoon  Dali 
figure 10, length 3.5 mm. 
figure 10a, length 3.8 mm.
F ro m  R ecen t or Pleistocene silts, Colon, Panam a.
Olsson coli.
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P l a t e  13

Figure 1. Olivella (Dactylidella) paraisa new species page 188
Holotype, length 13.3 mm.
Miocene of the  Banana River, Costa Rica. P R I 20997 

Figure 2, 2a. Olivella (Toroliva) goliath Olsson page 199
fig. 2, paratype, length 24 mm. Banana R iver C osta R ica 
fig. 2a, holotype, length 26.2 mm. Red Cliff Creek, C osta R ica .
Miocene of northeastern Costa Rica. P R I 

Figure 3. Olivella (Olivella) venezuelensis new species page 181
Holotype, length 27.2 mm.
Upper Miocene. P un ta  Blanco beds near L a Guaira, V enezuela.
ANSP.

Figures 4, 4a. Olivella (Niteoliva) terryi new species page 193
fig. 4. holotype, length 12.1 mm. Red Cliff Creek, C osta Rica, 
fig, 4a. paratype, length 13,3 mm. same locality.
Miocene of northeastern Costa Rica. P R I 20998 

Figure 5. Olivella (Olivella) canaliculata Gabb page 1S2
Holotype, length 18 mm.
Miocene of Santo Domingo. ANSP. 2806.

Figure 6. Olivella (Olivella) muticoides Gabb page 182
Holotype, length 19.8 mm.
Miocene of Santo Domingo. ANSP. 2805.

Figures 7, 7a. Olivella (Mansfieldella) pugilis Olsson and H arbison page 194
fig. 7. paratype, length 7.6 mm. 
fig. 7a. paratype, length 9.8 mm.
Pliocene of St. Petersburg, Florida.

Figures 8, 8a. Olivella (Macgintiella) limonensis Olsson page 208
Paratypes, length about 9.7 mm.
Miocene of P o rt Limon, Costa Rica.

P l a te  14

Figure 1. Olivella (Dactylidia) clewistonensis Olsson and H arbison 
Pliocene, Clewiston, Florida.
Holotype. Length 18.2 mm. ANSP. 18664.

Figure 2. Olivella ( Toroliva) fargoi Olsson and H arbison 
Pliocene, Clewiston, Florida, 
fig. 2. Holotype, length 19 mm. 
figs. 2a, 2b. Length 16 mm. ANSP. 18663.

Figure 3, Olivella (Niteoliva) galvestonensis H arris
Miocene, Galveston deep well, depth 2552-2600 feet.
Length 8 m m . ANSP. 14910.

Figures 4, 4a. Olivella (Olivella) wilsoni new species 
Miocene, Alligator Creek, Florida, 
fig. 4. Holotype, length 17.6 mm. ANSP. 30433 
fig. 4aa. Paratype, length 17.7 mm.

Figure 5. Olivella (Pachyoliva) locklini new species 
Miocene, Alligator Creek, Florida.
Holotype, length 18.2 mm. ANSP. 30436

page 184 
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Figure  6. Olivella (N iteoliva) marksi  new species
M iocene, C ueva de Angostura, Rio Santiago, Ecuador 
H o lo ty p e , leng th  12.5 m m . A N SP. 30435 

F igu re  7. Olivella (D actylidia ) pusilla (M arrat)
C h a rlo tte  H arbor, Englewood. B. R . Bales 
fig. 7, 7a. leng th  9.3 mm. 
fig. 7b . length  8.7 mm.

F igu res 8, 8a. Olivella  (Callianax) thompsoni new species 
N a tu ra l  and w hitened, holo type, length  11 mm.
P o u rta le s  P la teau  off M arathon, Florida. M cG inty  coli.

F igures 9, 9a . Olivella  (Olivella) cocosensis new species 
C h a th a m  B ay, Cocos Id.
N a tu ra l  and w hitened. H olotype, length 9.8 mm.
A N S P . 155004.

F igure  10. Olivella (Olivella) stegeri new species 
G ulf of M exico.
H o lo ty p e , length  11.2 m m .
100 m iles east of Aiacran, Mexico. 28 fms.
A N S P . 194587.

P l a t e  15

F igures 1, la .  Jaspidella jaspidea (G m elin)
N a tu ra l  and w hitened, length 17.6 m m .
M iam i, F lorida,

F ig u res 2, 2a. Jaspidella miris new species
N a tu ra l  and whitened. H olotype, length 8.9 mm.
G ulf of M exico. From  the  collection of M r. C. R . Locklin.
A N S P . 194588.

F igures 3, 3a. Olivella (Niteoliva) morrisoni new species 
N a tu ra l  and  w hitened. H olotype, length 9.4 mm.
San Jose  Island, Pearl Islands. Coli. J . P . E . M orrison 
U S N M . 587797.

F igures 4-, 4a. Olivella  (Olivella) bitleri new species
N a tu ra l  and  w hitened. H olotype, length 15.2 mm.
P a n a m a  Bay, Panam a, Coli. C apt. W . S. Bitler.
A N S P . 194586.

F igures 5, 5a, 5b. Olivella (Pachyoliva) semistriata  (G ray)
T h re e  specim ens with the  p a rtly  expanded anim al preserved in form alin. 
L as Tablas, Panam a.

F igures 6, 6a, 6b. Olivella (Dactylidia) dealbata  (Reeve)
N a tu ra l and  w hitened, figs. 6, 6a, length 7.8 mm. 
fig. 6b. leng th  7 mm.
G rassy  K ey, F lorida. Coli. M iss A. K oto . AN SP. 194580.

F igu re  7. Olivella (Olivella) drangai new species 
N a tu ra l, length  10 m m .
San C ristobal Island, Galapagos. Coli. Ted. Dranga.
A N S P . 194581.
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Figures S, 8a. Olivella (M iniolwa)  sp.
W hitened, Gulf of Mexico.
Coll. Mr. D. Steger.

Figure 9. Olivella (Macgintiella) rotunda  Dali
N atural, length 21.8 mm. Holotype, ANSI1. 02707.
Barbados.

Figures 10, 10a. Olivella {Macgintiella) watermani M cG inty  
fig. 10, length 13.5 mm.
Gulf of Mexico. Coli. Lceklin.
fig. 10a. Off Del R ay Beach. Coli, McGinty.

Figures 11, l ia .  Olivella (Callianax) moorei (A bbott)
N atural and whitened, length 8 nun.
Oil the Florida Keys, between Key Largo and Key W est,
in 115 to 144 fms.

Figures 12, 12a. Olivella (Olivella) floralia (Duelos)
N atural and whitened, length 12.8 nun.
Grassy Key, Florida. Coli. Miss Adele Koto.

P n  ATI1: 1G

Figures 1, 2, 3, 4. Olivillinne radula« from m ierophotogniphs.
Figures 1, la . Olivella (Olivella) nivea  (Gm elin)

Fig. 1. An entire ribbon as cxLmeted from the nidular wick, the for-
word section foldetl under, elevating the teeth into n rasping
position. Length of ribbon about. 2.7 mtn.

Fig. la . A portion of the spread-out ribbon with 5 rows of teeth, 
the lateral teeth on the right aide elim inated. T he irregular 
rectangular outlines of the third or accessory p la te  shows 
faintly under the laterals. W idth or greatest length of an in
dividual rachidian tooth is A nun. Little Duck Key, Florida 

Figure 2. Olivella {Pachyoliva) colm/nllarLs (Sowerbyi
Portion of ribbon with 5}4 rows of teeth. W idth  of ribbon is 
about .5 mm, Peru.

Figure 3. Olivella {Callianax) biplicata (Sowerbyi
Portion of a ribbon with 7 rows of leelh. W idth of ribbon ,0 nun. 
Ocean Beach, San Diego, California. Collector D r. A. Fincher. 

Figure 4. Olivella {Olivella) tlraugtti new species 
Portion of a ribbon with 7 rows of teeth.
W idth of an individual raeiiidian tooth is ,M nun.
Galapagos.

Shell figures.
Figure 5. Jaspidella jacJmmetim  (Mansfield}

Length 8.3 mm.
Miocene, Jackson Bluff, Florida.

Figures 6, fia. Olivella (O livim ) bullula ï Reeve)
N atural and whitened, length 1Ü.2 nun.
Off Lake W orth, Florida in 90 to 100 fms.
Coli. M cGinty.
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Figure 7. Olivella (M inio liva ) perplexa  new species page 209
H olo type, length  3.8 m m .
M arathon , F lorida  K eys. Coli. Adele K oto.

F igure  8. Olivella (M inio liva ) inconspicua  C. B. Adams page 211
H olo type, length 3.80 m m .
Panam a. (Coli. C. B. Adam s, M C Z ).

F igures 9, 9a. Olivella (Olivella) adelae new species page 173
H olo type, length 12.4 m m .
B radenton  Beach, F lorida. Coli. Adele K oto.
A N SP. 194582.
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