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It is significant tha t of the 50 “adults” reared in laboratory 
cultures only two were from aerated dishes. AH the other speci­
mens in such dishes died or grew only slightly. W hether the dele­
terious effect of aeration  was due to m echanical disturbance by 
the jet, or poor bacterial (food) grow th is not known. Obviously 
the oxygen requirem ents of the dam s are not great since sufficient 
oxygen can diffuse from the surface of the culture dish. T his also 
is no t surprising in  view of foul conditions found late in the 
growing season in the bottom  of the pond, or under ice durinp- 
years when the pond  has standing  w ater all w inter. (Kenk, 1947).

S u m m a r y

1. Most of the grow th of Sphaerium (M usculium) parlumeium  
(Say) can be accom plished in  7-10 weeks.

2. Young can be produced before the 14th week of growth.
3. Size of clams grown in  the field is greater than tha t of labora­

tory specimens in this case (possibly because of a richer food 
su p p ly ).

4. L /H  ratios of field anim als were different from those of lab­
oratory animals.

5. Oxygen is not a lim iting  factor in the growth of these animals.
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NOTE ON LIMA (ACESTA) ANGOLENSIS
By K E N N E T H  J. BOSS 
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Fifteen specimens of Lim a  (Acesta) angolensis A dam  and Knud- 
sen were traw led by the U. S. Bureau of Commercial Fisheries 
vessel Geronimo  on 9 Septem ber, 1963, while partic ipating  in the 
Equalant I I  program . All specimens were taken alive in a depth 
of 951 meters at Geronimo  Station 249, 04°40'S and 11°00'E, 
about 55 miles west of P oin te  Noire, Congo R epublic (Brazza­
ville) . N either the bottom  type nor any hydrographic data were
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recorded. T he original description of angolensis (Adam and 
Knudsen, 1955) was based on the holotype, which was collected 
by the Belgian O ceanographic Expedition  (1948-1949) at Station 
88, 10°45'S, ^ “OT'E, about 40 miles west of Ponta do Morro, 
Angola, in 400-500 meters. T h e  Geronimo  specimens constitute 
the second known occurrence of the species, increase the bathy­
metric range 450 meters, extend the geographic range about 360 
miles northw ard, and add significant inform ation on its biology.

Adam and Knudsen (1955) po in ted  out th a t angolensis is 
closely related to Lim a (Acesta) excavata (F abric ius), an  eastern 
north  A tlantic species which ranges from Norway to the Azores 
in depths of 150-1450 fathom s (Thiele, 1918; Vokes, 1963a). In  
com paring excavata w ith angolensis, Adam and Knudsen noted 
the differences of the shape of the auricles, the size of the lunule, 
the strength of the ridges which define the lunule, and the devel­
opm ent of the rudim entary  lateral teeth. T h is la tte r tra it was 
described:

“Le plateau cardinal de la valve droite présente à chaque ex­
trémité un  nodule; dans la valve gauche il y a aux endroits cor­
respondants de chaque côté deux nodules allongés et parallèles. 
Ces nodules sont tous très peu apparen ts.”

Dali (1902) docum ented the occurrence of lateral teeth in 
Lima (Acesta) goliath  Sowerby and Lim a (Acesta) patagonica 
Dali, and he m entioned th a t excavata lacked lateral teeth. A 
com parison of excavata from  H ardanger Fjord, Norway, w ith 
angolensis shows tha t distal m arginal irregularities, which could 
be considered obsolete lateral dental elements, occur in bo th  
species, rendering this character diagnostically unsuitable.

O ther m orphological characters, includ ing  conchological 
measurements, afford fu rther specific param eters which may de­
fine the species. T ab le  1 gives some m easurem ents of angolensis 
and excavata. T h e  m ean h e ig h t/len g th  ra tio  of angolensis is less 
than  that of excavata b u t the overlap is considerable. More im­
portan t are the ratios, b read th /h e ig h t and  b read th /leng th ; both  
of them indicate that excavata  has a greater lateral expansion. 
In  these ratios, the am ount of overlap is small. As po in ted  out by 
Vokes (1963b), the posterior auricle of angolensis is shorter than 
that of excavata, giving the ou tline  of the shell a more broadly 
rounded posterior dorsal m argin. Further, in angolensis the
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H e ig h t L en g th B re a d th H e i g h t / l e n g th B r e a d th /h e ig h t B r e a d th / le n g th

a n g o le n s i s
h o lo ty p e 153 122 49 1 .3 0 0 .3 2 0 .4 0

1 164 127 59 1 .3 0 0 .4 0 0 .5 0
2 162 123 62 1 .3 1 0 .4 0 0 .5 0
3 159 120 66 1 .3 2 0 .4 1 0 .6 0
4 159 119 50 1 .3 3 0 .3 1 0 .4 2
5 156 137 58 1 .1 3 0 .4 0 0 .4 2
6 154 117 59 1 .3 1 0 .4 0 0 .5 0
7 152 116 59 1 .3 1 0 .4 0 0 .5 0
8 148 113 57 1 .3 0 0 .4 0 0 .5 0
9 142 111 57 1 .3 0 0 .4 0 0 .5 1

10 139 114 51 1 .2 1 0 .4 0 0 .4 8
11 133 103 49 1 .3 0 0 .4 0 0 .5 0
12 130 104 44 1 .3 0 0 .3 3 0 .4 2
13 123 103 48 1 .2 0 0 .4 0 0 .5 0
14 105 81 31 1 .3 0 0 .3 0 0 .4 0

mean 1 .2 8 0 .3 8 0 .4 7

e x c a v a ta
1 135 101 62 1 .3 3 0 .5 0 0 .6 1
2 122 92 60 1 .3 2 0 .5 0 0 .7 0
3 121 89 48 1 .4 0 0 .4 0 0 .5 3
4 115 86 46 1 .3 3 0 .4 0 0 .5 3
5 106 81 42 1 .3 0 0 .4 0 0 .5 1
6 105 82 52 1.30 0 .5 0 0 .6 3
7 104 80 46 1 .3 0 0 .4 4 0 .6 0
6 103 76 39 1.40 0 .4 0 0 .5 1
9 91 65 35 1 .4 0 0 .4 0 0 .5 3

10 80 71 39 1 .3 0 0 .4 3 0 .5 4
11 88 64 35 1 .4 0 0 .4 0 0 .5 4

mean 1 .3 4 0 .4 3 0 .5 6

T ab le I. M easurem ents in  m illim eters o f L im a  (Acesta) angolensis and 
L. (A.) excavata. H olotype data from original description; specimens of 
angolensis  from Geronitno  Station 249; those o f excavata  from Hardanger 
Fjord, Norway, in the collection of the U. S. N ational M useum.

anteroventral ridges which define the periphery of the lunule 
are stronger and more angular than the less definitive ridges in 
excavata. An in ternal view of the shell shows tha t the margin 
of the lunule of angolensis is more concave and lacks the strong 
proxim al lu n u la r notch of excavata. T h e  rad ial sculpture is 
stronger and more widely spaced in excavata, perhaps a reflection 
of its heavier and thicker shell. T h e  sculpture of angolensis is 
less well developed and finer, and the shell itself is th in  and 
ra th er fragile.

Some epizoic commensal organisms were observed in asso­
ciation w ith angolensis. Tw o living specimens of a species of the 
prosobranch gastropod Capulus, here tentatively referred to as 
C. ungaricus (L innaeus), were found attached to angolensis in
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the region oi the m argin of the lunule. T h e  site of attachm ent on 
one specimen is about 30 m illim eters in  d iam eter and is im ­
pressed in the shell, form ing a scar. Four of the limas exhibited 
these deform ations of the shell, three on the righ t valves and one 
on the left. T h e  left valve of the holotype of angolensis also 
possesses a sim ilar disfiguration near the lu n u lar m argin. In  one 
of the Geronimo  specimens, an elongate hole was bored through 
the shell by Capulus. T h e  snail lives w ith its apex directed away 
from the edge of the shell of its host, a condition sim ilar to that 
exh ib ited  by Capulus ungaricus on Chlamys opercularis (L in­
naeus) in Europe (Sharman, 1956).

A t least 6 of the specimens of angolensis have small, circular 
depressions which measure from one to three m illim eters in 
diam eter, distributed  on the surface of the valves. These de­
pressions are occupied by a species of the foram iniferan genus 
Rosalina. A complete penetration  of the lim id’s shell may be 
effected in these depressions, and the m antle of the m ollusk may 
secrete a conical deposit on the in ternal surface of the valve in 
a reaction against the irrita tio n  caused by the Rosalina. O ther 
foram iniferan species of the genera Cibicides and Placopsilina 
may be attached to the shell externally..

T he soft parts of all the specimens were preserved. N one of 
them  possessed a byssus; however, these limas may possibly 
attach  byssally in the im m ature stage. T h e  posterior pedal-byssal 
retractor muscle is small and inserts in the m uscular portion  of 
a special axial branchial apparatus which irregularly attaches to 
the shell posteroventral to the strong adductor muscle.
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MOLLUSKS NEW TO SOUTH CAROLINA
By A R T H U R  S. M ER R IL L1 a n d  R IC H A R D  E. P E T IT 2

C ertain species collected in  beach drift along the shores of 
South Carolina, and o ther m aterial b rought to us by cooperating 
shrim p fishermen in  the past, led us to suspect tha t many of the 
mollusks from the C aribbean province in h ab it these waters but 
have never been reported  in  the lite ra tu re  due to the lack of 
concentrated collecting. T herefore, we decided to do extensive 
shore collecting and  offshore dredging when possible, in an effort 
to define properly the fauna. T h is  work has resulted in many 
range extensions to South C arolina, some of which are here 
reported.

Many of our range extensions are m ajor ones, commonly 
extending known ranges northw ard  from  southeast Florida, over 
four hundred  miles. These records from South C arolina are 
particularly  im portan t because this state lies between Cape 
H atteras and southern Florida, areas where the m olluscan fauna 
has been m uch more extensively defined. O ne has only to check 
the “specimens exam ined” sections of Johnsonia  to realize the 
lack of specific locations for species between these areas. Most 
of the N orth  C arolina records are from the old Albatross dredg­
ings, and  those from southern  F lorida are largely from the Mc- 
G inty dredgings. U ntil ou r recent work, little  dredging has been 
done off the South C arolina coast since the Albatross made a few 
deep w ater stations in 1885.

We are fortunate to have dredgings from 18 stations offshore 
to supplem ent our shore collecting. O ur first series of dredgings 
consisted of a transect of 12 stations off M cClellanville, S. C. 
m ade in Ju ly  1963 aboard  the shrim p boat, Miss K im ,  a t depths
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