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Part II I, Variations in Leech-Snail 
infestations 

A SUIIIIlary of the results (Figures 1-25) clearly 
illustrated that leech.- snail infestation was seas­
onal among all of the habitat types with the wood­
land pool habitat (Figs. 1-5) exhibiting a biaMual 
cycle . In some of these habitats, except the wood" 
land pool , snails were not collected during winter­
This omission was not that they were not there but 
rather because they were difficult to find under 
the ice . The woodland pool leech fauna also was 
more restricted in that only one species, M. Luci­
da, was found infesting five species of snails, 
especially S. exilis and H. trivolt•is. 

D.lring 1972 and 1973 M. Iucida first a,ppeared in 
the snails in early spring reaching peak infesta­
tion in June, July, and August and with a definite 
decline thereafter . . No f r ee-living M. Iucida was 
found . The young leeches grew in size each month 
suggesting a definite developmental period within 
the snai.ls . During this same spring and· summer pe­
riod the snails, S . exilis and H. trivolvi·s, were 
available in abundance. In contrast very few P. 
exacuous; P . arrnigera, and A. hypnorum were scarce . 
1n this woodi"and pool. Many woodland pools are 
temporary and present variable ecological condi­
tlons; it is possible also that the snails could 
not withstand predation or parasite burden . produced 
by the leeches. · 

By late summer of 1972 the wood! and pqo) dried up 
and the only surviving s nail, S. exil is, was alive 
and estivating whi I e attached to various subst.rates 
by means of · its secreted epiphragm . Its pattern 
of estivating was first r.eported l;>y Sterki· ( J9l~·) 
and again by van der Schalie (1940) in relating it 
to estivation of a few other pulmonat.es. Thi~ im­
portant behavior probably enabled S. ex i lis · to sur­
vive temporary drought conditions. . Klemm ( 1973) 
collected some of the estivating S. exilis during 
a dry period . These snails were infested with 
leeches and some also harbored trematode larvae. 
As a test, 40 specimens of S . exili~- were left in 
a plastic bu c ket and as the water evaporated, they 
estivated on the sides of the container . These 
snails were not disturbed for four month·s. All of 
those that remained attached at the time they were 
dissected were alive and many were infested . with 
leeches ; several were infected with trematode l'ar­
vae . 

In 1973 that same woodland pool did" not dry .Up 
but thesnails and leeches nevertheless disappea~ed 
in late Augl4st jl!st as they did duting the dry sea­
son the previous ye ar. Vlasblom (1971) stated that 
A. hypnoru·m, an ass'ociated woodland pool snail, oc­
curred on soil typesoflow salinity in the Nether­
lands but largely in s ituations s .imilar to our wood­
land pools. He .reported that .Aplexa hypnor:u111 was 
adapted to withstanding dry periods on the,se soil 
types by the ability of eggs(?) and juvenpes. of 
the new generation . to survive the dr~ght and win­
ter to emerge in the ,spring following hibernation .. 
The snail species, Aplexa hypf!oru111, was found to 
produce only one generation a year. . H.e further 
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stated tl>et due to the dry periods. hatching may 
close temporarily so . that an over\111 pool popul a ­
tion may contain two different size/ age classes in 
the autumn , winter and early spring. 

In contrast, the data on S. exilis indicate that 
there was on 1 y one dry period which occurred in 
late summer of one year but not the next . Hence, 
no size/ age classes were observed. This suggested 
that in the local woodland pools S . exilis has a 
one generation cycle with young occurring only in 
the early spring, reaching adulthood quickly and 
the adu 1 ts then die in I ate summer. The develop­
ment of M. Iucida in S . exilis was closely synchro­
nized with such a spring-summer cycle. 

The da·ta from lakes, ponds, a roadside ditch, and 
a creek (Figs . 6-25) show that leech infestations 
occur seasonally. Peak periods were observed in 
tl)e spring, early summer, and in the fall with some 
variability occurring only with thespeciesof 
snail and within the different "habitats. Snails 
found .in abundance indicated that peak leech infes­
tations developed twice a year and occurred in all 
habitats during the winter . This trend demonstra­
ted the possibility that there were two different 
si.ze/ age classes or generations of le.eches with 
some varying degree of development within the vari­
ous snails . As measured in percentage, the leech 
infestations in most habitats declined in June and . 
July, increased in the fall to be maintained over . 
the winter with peak periods 1n spring, early sum- · 
mer , an·d in the fall again : 

In the various habitats the snails were infested 
·· with several species of leeches, mainly of the ge­

nus Helobdel .l!l, and then .usually only · one · species 
· and ne·ver multiple species infestations. Specimens 
of leeches collect.ed early in spring and fall, as 
sampled each month, appeared to grow and deve I op 
with in their molluscan host . Several specimens 
collected in early spring and I ate winter apparent­
! y J'e ached maturity within the snail host since 
their gonads were clearly seen within their bodies . 

Gruffydd (l965a) , in contrast to . this report, 
stated that G. hete·~oclita, an apparent annual and 
a different genus ·than He lobde ll a, qever infested 
snails during the months of June to September . lie. 
found that infestation began in Octo.ber and wa~> at 
maximum in midwinter. Infestation then declined 
gradually to disappear in May, presumably when the 
leeches became free- !'iving . lie thought . the in­
creased infestation during late autumn into winter 
was probably a temporary shift of the G. hetero­
clita population . into ' snails at the time for their 
free-1 i ving state or perhaps a gradual build-up on 
the ho~<t when the new generation of leeches succeed­
ed in locating their snail hosts. There wws also 
a possibility that a continuous interchanging of 
individuals took place between their parasitic 
stage and the free - living forms in the leech popu-

. lation even during max.imuro infestation. 

W{lkial is ( 1964) 'also found G. he terocl ita f. hy­
alina, a species closely rela·ted to G. heteroclita , 
abundant in late autumn when these leeChes were 
s.earching for .a .suitable .shelter during deterio'ra-
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ting weather conditions and they tended to attack 
snails during the summer when they needed food. 
Hatto (1968), whoalsostudiedG . heteroclita, con­
cluded , when he found an absence of food in the 
leeches ' gut, that few leeches fed during the win­
ter hut resumed feeding in spring and summer. Many 
of the leeches collected from snails in winter du­
ring this study had food in their guts . While this 
might indicate that they had f ed recently, le eches 
are known to s tore food in their guts for long pe­
riods and they are also able to go without food for 
long periods of time. 

As among other helobdellids , brooding H. stagna­
lis were found by Sawyer ( 1972) in Michigan from 
early April to August, suggesting a pattern similar 
to the Helobdellas observed in this study . Under 
certain circumstances a population of H. stagnalis 
may produce two generations a year (Mann l957b) . 
In England some of the young leeches hatched in 
April and May and bred in July and August; others 
reproduced in a single sea-\lon (Bennike 1943). Thut 
( 1969) founu H. stagna! is took one year to complete 
its · life cycle in Lake Washington . Egg-laying 
started early in January but occurred predominantly 
in early May; the br·eeding season lasted unti.l late 
in September with awl ts dying at the end of the 
breeding season. In Alberta, the breeding season 
reported by J.E. ~oore (1964) was from May to early 
September with evidence suggesting that two genera­
tions were produced in a year. Further studies of 
the poorly known species in the genus Helobdella 
will be required. 

Part IV. Leeches from mollusks under 
natural conditions 

In contrast to · the experimental approach taken 
by Chernin et al. (1956) on predator-prey, or the 
host-parasite studies byWilkialis ( 1964), Gryffydd 
(1965a), tlatto (1968) , Sarah (l97ll , and Klerrm 
( 1973), this study provides seasonal information 
on identification of all the leeches and mollusks 
collected. The precise organ of parasitizing leech­
es with the organs of mollusks in nature are tabu­
lated (Tables 13-23). Moreover, information on the 
species of lee·ches attacking the several mollusk 
species makes possible interpretations of some of 
the predator-prey and host-parasite relationships. 

Live snails were dissected in order to discover 
the anatomical sites or organs parasitized by the 
leeches. Six, mostly juvenile, leeches (H fusca, 
H. lineata, H. papillata, G. complanata, G. hete­
rocl ita, and M. luc i<!a) were fo1,1nd either on or in­
side the 14 species of pulmonates (S . exilis, S. 
elodes, H. trivolvis, H. anceps, H. vampanulatum, 
A. hypnorum, P. exacuous, P. armigera, G. parvus, 
P. gyrina, P. integra, P. parkeri, .L . stagnalis,L. 
megasoma); one sphaeriid clam, S. simile, served 
as leech host . Of all of these mollusks, H. tri- · 
volvis wasthemost widespread and occurred in most 
of the habitats studied (eurytopic). 

'Ibe snail-leech,G. COII!planata (Pennak 1953,Mann, 
1957 a, 1953, Klerrm 1972a, and Sawyer 1972), was 
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never inside anyof the mollusks studied even though 
adult specimens were abundant and free-living . Sa ­
rah (l97i) found two juvenile C. complanata para ­
sitizing H. trivolvis and H. anc~ps. In this study 
it was found only on the shells of the clam, S. 
simile . The immuno logical data given on the gut 
contents (Fig . 26) positively demonstrated that "'' 
tliis species fed eith.er as a temporary parasite or 
predator on mollusks in the various habitats. 

Young gl ossiphoni.ids were reported by Mann ( 196 2) 
to live for long periods in the mantle cavity of 
some of the larger freshwater snails. O!ernin et 
al. ( 1956) demonstrated experimentally that small 
leeches were capableofinvadingtheshell of a live 
snail once they were brought in to contact with it 
by the parent leech . After carefully dissecting a 
specimen he found one leech attached under the dor­
sal margin of the mantle collar ; a second was free 
in the mantle cavity and a third was firmly at­
tached beneath the base of the columellar muscle . 

In the various mollusks studied, leeches were 
found in five specific locations . They were: the 
mantle cavity; under the mantle (between the diges­
tive gland and aorta); in the intermedium of the 
mantle (between the shell and mantle); in the kid ­
ney; and on the outer shell . Wesenberg-Lund (1937) 
found G. heteroclita in a dissection of B. tenta­
culata but he di.d not report its location . Gruf­
fydd (1965a), in England, found G. heteroclita in­
habiting the mantle · cavity of L. pereger. flat to 
(1968) , in Wales , also reported this leech inside 
the shell and in the mantle cavity of L . stagnali s. 
Wilkialis (1964), in Poland, found mass occurren­
ces of G. heteroalita f. hya·lina in the mantle and 
mantle cavity of L. stagnalis, L. ovata, S. p~lus ­
tris, and P. corneas . In this study o~ly one spe­
cimen of G. heteroclita was found para!litizing P. 
gyrina; it was above the mantle between the shell 
and aorta . A reason for not finding more G. h~tP ­
roclita i s that it is considered a rare specie,; 
(Klemm lQ72a and Sawyer 1972) . Aside from this re ­
port of its occurrence on P. gyr tna, it has never 
before been associated with a specific snail in 
North America . 

In his survey Sarah ( 1971) found no leeches in 
·the mantle cavity proper of either fl . trit•olt•ts or 
H. anceps. However, he discovered H. papilluta 
beneath th e mantle in 42% of specimens of If . anceps, 
whereas H. lineata was never found bt>low the snails 
mantle . He also stated that a probable rt>a,;on for 
this site selection was that the small size of H. 
pap illata encouraged a sub-mantle. location restric­
tion in the small H. anceps , whereas the larger 
size of H. l ineat a made sub-mantle infestations im­
possible and generally restricted them to parasi ­
tizing the larger H. trivolvis . 

In a woodland pool Klem (1973) found that 89% 
of M. Lucida in S. exi lis were above the mantle, 
between the shell and the mantle in the vicinity of 
the albumen and digestive glands; 7% were in the 
mantle cavity, and 4% inside the kidney . 

'Ibis investigation (Tables 13-23) showed that of 
the 1,004 H.fusca, 6.1% were in the mantle cavity, 
34.8% under the mantle, 43,8% above the mantle, 
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14 . 8% in th<' kidney, and 0.09% outside and attached 
to the shell. Of the 390H. linea!a collected, 
8 . 2% were in the mantle cavity, 36.7% under the 
mantle, 44. 6% above themantle , and 10% in the kid­
ney. Of the 965 H. pap i llata collected, 8.57o were 
found in th e mantle cavity, 70.4% under the mantle, 
19.5% above the mantl•t;, 0.82% in the kidney and 
0.31% outside on the shell . Of 410 M. Iucida col· 
lected, 2.7% were in the mantle cavity, 71 . 5% under 
the mantle, 11 .5% above the mantle . and I·L 4%in 
the kidney. These accumulated data also disclo~ed 
significant location differences, or prE'<ferences , 
simi Jar to results obtained by Sarah ( 197 1 I be ­
tween s·nail s and leeches occurring in the same or 
different habitats . 

In Table 13 for a woodland pool, ll3 . 5% of M. lu· 
c ida were found under the mantle of S . e~' l ts, 13 . 1% 
above the mantle, and 1.9% in the kidney . Hut in 
H. trivolvts, 3.3% of M. luc;ida were founti under 
the mantle ,6.7% above it, and 88.3% in the kidney . 

When consi dered in terms of habitats, the follow ­
ing associations ·were discovered : from George Pond 
(Table 15) , H. tnvolvis was parasitized byH. fu .~­
ca and H . l ineata . lbe leeches were distributed , 
as follows : 34 . 8% of H. fusca were found undPr the 
mantle, 56 . 1% above the mantle, and 3.8% in the 
kidney; however, H. lineata's locations were 34% 
under the mantle, 32% above it, and 30% in the kid ­
ney . 

13ert Pond (Table 16) yielded fl . tn vo lvis in ­
fested with II . fusca and II . lineata. Some signifi ­
cant differences in the sites .established by thPse 
leeches were also observ.ed : 13 . 7%ofthe lfplobdella 
fusca were under the mantle, 31. '5% above tlw manti• ·, 
and 29.8% in the kidney; for· H. l ineata, o , 9% were 
under the mantle, 7 5. 7% above the mantle, and 11 . 9% 
in the kidney . 

In Crane Pond (Table 17) fl . tru ·o lt•i .< .contained 
two species of leeches, H. [i!sca and II ~ pap< lla!a . 
Among the H. fusca,5 . 4% were in the mantle cavity, 
61.9% under the mantle, 25% above it , and 7 . t>% in 
the kidney . For// . papillata , 25% were in thP- man­
tle cavity, and 75% above ii:. ; none was under the 
mantle or in the kidney . Also in Crane Pond II. · pa­
pillata was found on H. anceps, 6 . 5% in the manti~ 
cavity, 77 . 6% · under the mantle, 13. l% above the 
mantle, and 2.8% in the kidney. 1/elrsoma. campanu ­
latum in Crane Pond was also ·found parasitized with 

H. fusca and If. papillata but with significant lo­
cation differences : in II. fusca 86.5% ·were under 
the mantle, 6 . 7% above it, and 2.9% in the kidney; 
in H. papd lata none was under ·the mantle, but 
66 . 7% were above it , and 26.7% in the kidney . 

Hel isoma tri uol v is collected from a lake <Table 
18) was parasitized with H. fusca, H. papdlata, 
and H. l ineata . Significant differences were no­
ticed among the three leeches : ·25.2% H. fusca were 
under the mantle and 60.6% above it . Two H. line­
ata were above the · mant.Je and three H. papi llata 
in the mantle cavity and one under the mantle . 

In Four-Mile Lake (Table 19) differences in lo­
cation occurred between H. fusca and .H. pap illata 
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infesting H. trivolvis and P . gyrina. flelobdella 
fusca collected from H. trivolvis had 16.5% in the 
mantle cavity , 22.9% be low th e mantle, 34.9% above 
it, and 7% in the kidney . Physa was infes ted with 

11 . pap illata with 7 .6% in the mantle cavity, 79 . 4% 
below th e mantle, 12.8% above mantle and none in 
the kidney . 

From Murray Lake (Table 20) H. campanulatum was 
infested with H. fusca with 90% unde r the mantle 
and 30% in the kidney . 'Ibe snai Is, P . armigera , 
H. tri vo l vis and P . gyrina were infested only under 
tht' mantl e. 

Snails from the Fleming Creek area (Table 21) had 
s imilar site s for H. lineata and II . papillata but 
there we re species preferences as to host snails . 
He ltsoma tr ivo ll>is was parasitized by H. lineata 
with 13 .2% in mantle cavity , 60.8% below mantle, 
23 . 8% above it and 2.1% in the kidney. Physa gy · 
rina had fl . papt llata with 8% in mantle cavity., 
56% below mantl e and 36 % above it . 

From a roadside di ·tch (Table 22) H. trivolvis, S. 
elodes, P. gyrina were infested mainly with fl. li­
neata and If . papillata. Heli s oma trivolt•ts was 
parasitized mainly with If. papillata with 8 .3% in 
mantle cavity . 77 . 7% below mantle , and 13.8% above 
the mantle . In S . elode s the H. pap.illata were 
distributed with 7. 5% in mantle cavity , 75% be.!ow 
mantle , 12 . 5% above it , and 5% in kidney . Physa 
gyrina had two leeches: Hel obdella fusra wert' di s­
tributed with 14. 3% in mantle cavity, 71.4% below 
mant 1 e, 14 . 3% above th e mantle. However, II . pap il · 
lata had 5 . 9% in man.tle cavity, 71.:i%belowmantle, 
and 22.8% above it . 

The lt'eches colle.cted from the mollusks of the' 
several in ci dental .sites revealed ~imilar loc~tion 

prefe rence s and they were distributed mainly below 
the mantI e and be twee n it und the shd I . 

Sarah ( 1971) suggested that there was perhaps an 
anatomical or phy s iological difference between 
l eeches as we ll as in the snails that would allow 
or nec ess itatt' that they find ·a havrn in one loca ­
tion more than another . While none was given, an 
additional suggestion for location differences might 
be thf' nutrient preference s of the vanous leeches . 

The rt'sults (Tables 13-23) also suggest a speci­
ficity of association between the various snails 
and leeches. 'These differences in ·frequencies of 
leeches on the snails examined were probably a 
function of differences in selectivity towards a­
vailable s nails as a source of food . Klemm (1972a) 
and Bennike (1943) stated that no other single fac­
tor is more important in restricting the distribu ­
tion of leeches than the availability of food or­
ganisms . Cqntingency tables were developed to 
check the statistical significance of the data, us ­
ing Oii-square, which are given in Siegel 1956, Sne­
decor 1961 , t:lishop 1967 , orLangley 1970 , as a test 
of snail and leech assoc~ation. lbe null hypothe­
sis was that there was an equal chance that leeches 
could parasitize the various snails of a particular 
habitat. 
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A chi- square value of 53.28 for one degree of 
freedom wa s found for H. trivolvis with H. fusca 
and H. lineata . A value of this magnitude for one 
degree of freedom indicated that the probabi 1 ity of 
these associations occurring by chance is highly 
insignificant . This evaluat·ion suggested that in 
George Pond H. fusra was highly selective for H. 
tnvolvis . 

A chi-square value of 42.44 for one degree of 
freedom was determined for H. trivolvis with H. 
fusca and II . l ineata in Bert Pond. Again this va­
lue indicated with one degree of fr .. edom that H. 
fusca was highly selective for II . trivolvt s. 

In Crane Pond a chi-square valu e of 14.>1.02 was 
obtained for two degrees of freedom for H. tr tvol­
vis, II . anceps, and H. c ampanulatum with 1/ . {usca 
and H. papillata; this value also indicates that 
the probability of these associations occurring by 
chance was highly insignificant . In this area, II . 
fusca was highly selective for H. tnvolv•s and H. 
campanulatum, whereas H. papillata was highly sel­
ective for H. anceps. 

The chi- square value of 288.62 for two degrees 
of freedom was dete·rmined for H. triv o lvts, 11 . an­
ceps, and P. gyrina with H . lineata and fl . papil ­
lata. Such a high value with two degrees of free­
dom showed that the probability that these associ­
ations occurred by chance was a! so insignificant. 
Therefore , for the Fleming Creek area, H . l ineata 
is highly selective for fl. trivolvis , wht>reas H. 
papillata is selective for H. anceps and P . gyrtna. 
Sarah (1971) also indicated that a similar associ­
ation in the same area for H. papil Lata with H. an­
ceps and for H. Ltneata with H. tr ivolvis . 

From a roadside ditch (TIS, R3E, S lASE), H. t r i­
volvis, S. eLodes and P . gyrina had a chi-square 
of 18 . 12 for two degrees of freedom with 1-1 . fusca 
and H. papillata . The probability of these asso­
ciations occurring by chance is highly insignifi­
cant; the data show that H. pap i llata is highly 
selective for H. trivoLvis, S. elodes and P. gyri­
na. 

A chi-square value of 79.04 for one deg-ree of 
freedom was found for H. trivolvis with H. fusca 
and H. papiL/ata. The probability of these asso­
ciations occurring by chance is negligible . It was 
also revealed that for the Four-Mile Lake area H. 
fusca is selective for H. trivoLvis. In Four-Mile 
Lake P . gyrina had a chi-square value of 41 for one 
degree of freedom with H. fusca and H. papilLata. 
'Ibis relationship as a matter of chance is quite 
insignificant and this value illustrates that H. 
papillata is highly selective for P. gyrina. 

A chi- square value of 78.02 for one degree of 
freedom was calculated for H. trivolvis with H. 
fusca and H. Uneata. This high value suggests 
that for that lake (T2S, R3E, SINE) the probabili­
ty that H. fusca occurred with H. trivoLvis by 
chance is insignificant; again the association was. 
highly selectiv'e. 

Also for another lake (T2S, R3E, SlNE) the chi­
square value of 11 with one degree of freedom was 
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obtained for If. campanuLatum with H. fusca and He­
Lobae L la spp. This high value with one degree of 
freedom showed that in this area H. fusca i~< selec­
tive for If. campanulatu·m. 

The causes for these definite associations in 
terms of selections by certain leeches for speci fie 
>:nail hosts may involve several basic relation­
ships, such as : ana• omical, physiological, behavi ­
oral, nutritional , and perhaps others. These rela­
tionships require further investigations. 

Part V. Mollusks Parasitized with Leeches; 
Cercaria! Types; Leeches infected with 

Tetracotyles 

In Michigan basic helminthological stud ies have 
as yet not been made on leeches. Sarah (1971) sug­
gested that certain leeches inhabiting Fleming 
Creek, Michigan, seemed to avoid Stagnicola and 
Physa snails when they were carrying intense tre­
matode infections . A study by Klerrm ( 1973) pro­
vided data fromawoodland ·pool that also indicated 
that the leech M. Iucida tended to avoidS . exilts 
snails infected with trematode larvae. However, the 
following six pulmonates, H. trit•oLvis, H. anceps, 
H. campanulatum, P. gyrina, S. exilis, and A. hyp­
norum, were infec ted with trematodes and a 1 so in­
fest~d with leeches. Four leeches, H. (usra, H. 
Lineata, H .. papillata, and M. Lucida, and six cer ­
caria! types (xiphidiocercariae , echinostome cer ­
cariae, furcocercariae, amphistome cercariae , ma ­
crocercariae, and strigeid cercariae) were associ­
ated with these snails. 

These results <Tables 24-29) suggest that the 
probability of leeches occurring with snails- in ­
fected with trematode larvae is rare. lbt>se data 
also suggest that leeches under natural conditions 
preff'r healthy mollusks and espt>cially juveniles. 
It ispossible that the mollusks infected with tre­
matodes and also infested with lf'eches died sooner 
because of such a heavy parasite burden . Conse­
quently, they were relatively rare. Chernin rt al. 
(1971) in studies of host finding by miracidia re­
ported that there were disruptions, in some ill-de­
fined way occasioned by certain a'luat.ic leeches 
(Chernin, unpublished data). Such interactions in 
natural waters may reduce the population of mira­
cidia and thereby reduce the fre<juf'ncy of certain 
trematode infections in mollusks . Al!lo, very few 
leeches infesting snails were observed with trema­
tode larvae in the-ir gut contents . Studies are , 
therefore, needed under natural conditions, to de ­
termine the relationships of the initial snail-mi­
racidial-leech contact; the invasion process; and 
the establishment of the trematodes within the snai 1 
host when it was already infested with leeches or 
vice versa. 

Another parasitic relationship exists in which 
both leeches and mollusks act as secondary inter­
mediate hosts in the life cycle of helminthes; cer­
tain leeches may also act as intermediate hosts in 
the life cycle of certain cestodes . Mann (1962) 
and others cited several references in which leeches 
were infected with metacercariae of trematodes or 
with cysticercoids of cestodes. 
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Of the 2 , 790 specimen;; of leeches infestinf( mol· 
lusks in this stuJy only ei~:~ht leeches wt're 1n· 
fected with tetracotyles ; five leeches with tetra· 
cotyles infesting snails and three infected with 
tetracotyles infesting snails infected with trema­
tode larvae . Other leeches not found on mollusks 
may well play amore major role as secondary inter ·· 
mediate hosts in the life cycle of some trematodes . 

Mann (1962) reported other cysts a s occurring in 
ErpuhdPlla . 1his cyst clearly show!< a ringofhooks 
characteristic of cestodes. One such cyst has been 
shown to be the cysticercoid of HymenolepiS par · 
vula, a small cestode found in the Intestine of 
ducks .. None .of the leeches examined during this 
study had this type of cyst. It is possible that 
the Glossiphoniidae are not an ideal intermediate 
host as are leeches in the Erpobdellidae and Hiru ­
dinae. 

Part VI. Distribution of Leeches found on 
Mollusks under Natu~al Conditions 

'!he data (Tables :l0-38) showing distribution of 
leeches found on s nails under natural conditions 
do not contradict the findings of Sarah ( J<l(J 't and 
KlPmm ( 1973). This information , however, wws gath­
ered seasonally, and from a vari,.ty of habitats, 
and many additional species of snai Is wPre examined 
for leeches. Sarah (1971) reported multiplP infPs ­
t.ations of snaiLs with H . paptllata ( 50"t i at onP 
t1me, while multiple infestations with II linf!ata 
were less (17 %). Kle~ (1973) founo multiple in­
festations of S. exil ts occurring with M. lw· ida 
(9%)' but single infestations occurred mor•• often 
(70%). These additional data, as herP rPported, 
reveal thatmul t1ple 'infestations occurred in snai Is 
from aJl habitatS Sampled . '(he d<tta from thP ten 
selected h<tbitats show th<tt. rrrultq.le infe,.;tations 
occurrf'd seasonally but mort• nftt•n during ,.;pring, 
summer, and fall than in winter. It was quite ap · 
parent that the larger species of pulmonates in the 
different habitats had more rrrultipl t- infPstat.ions. 
Again, among all specimens found with !PechPs , sin­
~~~~ infe;;tatlons occurred more often than rrrul tiple 
ones. D1e samt.> pattern was evident among the st<t­
tions samplt>rl only once. 

Sarah (lQ7J) stated th<tt the diffen•nu in mul­
tiple infestations was one of overcrowdinl( within 
thesnail nr the snail'sinability to withstand 
predation . 'lbere are several possible explanations 
tor the differences in Tlllltiple Infestations. ( l) 
the survival rate in snails with single infesta­
tions is probably higher and this would account 
for the higher number of them found. (2) '!he size 
of the sna1l must be considered since larger snails 
could withstand infestation by more leeches. (3) 
It is al>'lo possible that not all the leeches fed 
at the same time. Not all of the leeches studied 
were approximately the same size soasonally, but as 
the snails were sampled each month the sizes of the 
leeches increased proportionately . (4) Also, not 
all leeches were found in the same locations. When 
multiple infestatidns occurred in snails, the 
leeches were found between the shell, under the 
mantle, and in the kidney more often than in the 
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mantle cavity. (5) All multipl e inf<es t a tions wen~ 
by the same leech speci e s. (til Fe wer multiple In­
festations were found 10 combination with both 
I eech . and cercaria! types. It was rPasoned that 
more leeches were not found because th e s nail s pro­
bably would not withstand the pa rasit e burden in 
this condition . (7) However, many multiple infes­
tations did occur with both leeches and chaetogas­
ters, but in that case both wer e using th e snail's 
resources differently. 

Part VII. Leech inside Snail under 
Natural Conditions 

LPeches 1n the fami I y Glossiphoniidae have a 
pore - like mouth through which a muscular proboscis 
1s extended. 1his proboscis is inserted into the 
tissues of the host to c onsume the blood and soft 
tissues of the host. Thus, the glossiphoniids are 
"quipped for sucking blood and they may suck all of 
the body fluids from small snails to the extent 
that they may remove all the animal tissues. This 
process clearly is predation, ye t young specimens 
if the sam<e species may live for longperiods in 
the snail, only occasionally taking meals of blood 
--a mode of life which may reasonably be c alled pa­
ra>'litism . 

Parasites which depend upon their association 
with other organisms for a fo od supply ; must have 
a means of finding their host s . Ev a n s ( 19 1i8), stu ­
dying host recognition , stated that sev e ral le ec hes 
which fed on warm blooded ve rtebrat e s recognized 
thPir hosts by scent. '!his rea c tion c an be seen 
from their behavior toward glass r ods coated with 
ho.~t substance. They are not attrac t ed by clean 
glass rods but attach themselves to rods that have 
been in contact with their hosts , and th ey attempt 
to suck from them. For e xamplt> , ll<rwfo wi II atta ch 
itself to a rod held ben ea th a man' s armpit ; anut!lt'r , 
the duck leech, Theromyzon, r ea ct s in this way t.n 
a rod which has been in c ont act with th e pr<'en of 
a duck . Evans a! so disclosed that anoth e r import ­
ant idPnti fication stirrrulu s is t e mp e rature. Expe­
rimental evidence demonstratf'd th a t bo th //,rudo 
and Th,•romyzrm attachPd them!<!' l ve s to obj Pets at 
about hos't body tempe ratun• but ign o r e d obj1·cts at 
other temperatures. Jung ( !95 5 ) in his ''XpPriments 
concluded that feeding habit s o f s ome l erches wer e 
more dependent on particle s ize. 

Verv little research has bee n undert<tken to de ­
termine the attraction of leeches to molluscan 
hosts. Hatto (1968) indicated in laboratory expe­
riments that G. he teroc l ita was attracted to crushed 
snails but not intact ones, and that the leeches 
did not accept undamaged snails . My study indicated 
that after putting an intact snail into a tank with 
hungry Helobdella fusca or H . papilla/a, these 
leeches appeared to detect the presence of the 
snail for they irrmediately became mor e active and 
were observed searching unti I they found it. It 
may be that the leeches detected the presence of 
the snail by its mucus secretion as it moved about 
in the tank or possibly from its wastP materials. 

In this study the feeding techniques of leeches 



6 (56) 

were not investigated , but several investifo!ators 
have described th" general technique in some de ­
tail. Che rnin et al. ( 1956) under laboratory con­
ditions described the feeding techniques of adult 
and young H. fusca. llatto ( 1968) deoscribed the 
feeding behaviorofboth young and adult(; . het., ro ­
clita. In my study the same general fet>dtnll; teoch ­
nique was observed, with M. Luci da, II . /uHa, If . 
lineata, II. papillata, and G. complanata . Frit>~ ­
wijk ( 1957 ) , Wrede ( 1927) , Degner ( 1921) , and Cher ­
nin eta/. (195b) also studied th e responsP" of the 
host to the leech . Their results on thP fet>ding 
techni4ues of leeches and responses cd snails to 
leeches are verified by my obst>rvations. 

Hat to ( 1968) found that adult leec.h c s more rapid ­
ly secured a feeding hold on the soft tissues of 
small ratht;r than on large snails , although given 
enough time, even the I at ter were caught and ki fl ed. 
Frieswijk (1957) discovered that on contact with a 
leech the snail made vigorous shakinl( movements 
with its shell and at the same time detached its 
foot from the substratum so that it might hurried ­
ly move away from the predator. lneir reaction oc · 
curred only on con tact and not when the snail was 
some little distance away from the leech . Small 
amountsofmucus from one of thP.<:t' leeches ca n al,::o 
produce the reaction. Wrede ( 1927) studied th e re · 
action of Physa font inal is (L.) as well asP . t!Cll· 
ta Drap . and she found that there was no di ffl'rence 
bet .. een th e two Physa species in respeoct to thP 1 r 
reaction to G. complanata. Degnt>r ( 192 1) de scr ibed 
this reaction by P . fontinalis whf'n itsmantiP bor­
der or its fringes were touched by a leoech of the 
genus Glossiphonia (G. complanata, G. hetnudita, 
and G. papillosa). 

Frieswijk ( 1957) found that both snails P. fon­
t inal is anci P : acuta showed some diffPrence in sen­
sitivity of different parts of thP body wh••n in 
contact with G. complanatn . The mantle- fringf's 
were found to give the highest percentage of IPech ·· 
avoidance reaction and this arra was high! y Sf•n;; i­
tive to mechanical stimulation. f.hprnin ef ul. 
( 19So) while maintaining leeches in aquaria, ob ­
served that leeches would attach themselves with 
their posterior suckers to the shell . The leeoch 
would then occasionally probe some exposed part of 
the snai I which sometimes caused it. to wi thclraw . 
The leech would then probe deep into the aperture, 
attc>mpting to insert its proboscis and, if success­
ful , would proceed to feed upon the snail unti 1 thP 
shell was .empty. In aquaria (ClJernin et al. 1956, 
Herter 1936 and in my experience) it was not un­
common to see three or more leeches feeding simul­
taneously on the same snail. 

. The adult leeches, in addition, carried their 
brood of young on their ventral surface where they 
were attached by their posterior suckers. When the 
parent leech secured or killed a snai 1 and began 
to feed, the young 1 eeches also started feeding, 
undulating actively from their point of attachment. 
Herter ( 1936) also observed that snails attacked 
often became week, would not move much, and both 
adult leeches and young all fed ·on the snail. If 
the snail was relatively small all that remained 
was the shell. 'IOese small leeches are actually 
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capable of invading th e shell of the live snail 
once thf'y are brought into contact with it by th e 
parent . No leeches wert' found invading the snai I 
under natural conditions . This pattern was verified 
by Chernin et al . (1956) and in my study, where 
leoeche s were found invading various parts of the 
snails . Hatto ( 1968) demonstrated that young G. 
he terocl ita returned to their parent after they 
had tak .. n their first meal. The age at · which the 
young leeches left the parent was not precisely de ­
fineod . Hatto also discovered that young G. hete ­
roc l1 ta leeches died if they were separated from 
their parents less than five days after hatching . 
"In e young l eeches seemed dependent on the presenceo 
of the parent to enable them to take advantage of 
certain types of food. This did not seem to be the 
c11se under natural conditions for among many snai Is 
examineod there were often young leeches, but the 
pareont s wf'rf' never found . 

Part VIII. Symbionts 

Ulat>togasters have long been associated with a­
quatic s nails (von Baer 1827) . 1ne results given 
in Tables 2 through 12 show that small oligochaetes, 
Chaetoga .<ter l imnaet, were found abundantly inhab­
iting 15 species of aquatic pulmonatP.s , one spe­
ciE's ofope.rculate , and two species of sphaeriacean 
clams . Several references indicated that the re­
I ationships between snails and chaetogasters havp 
not been fully defined (Baily 1895 , Vulz and From­
ming ]Q31l, Krasnodebski 1936, ano MichPison 1957 ). 
Wagin ( 1931), ~oycott ( 1936), and other investiga­
tors found C. l i mnaei living on the . shellsof 
snails where they fed on microorganisms. Pennak 
( 1951) reported Chae togas ter as being one of the 
few carnivorous forms of aquatic oligochaetes which 
feeds primarily on Entomostraca . insect larvae, and 
other nl igochat>tPs. Theoir association with snai Is , 
tht•rt · fnre , was consideored cnmrrw•nsal . 

liruffydd ( 1965b) , however , has givl'n strong evi­
deo nt:e for the existence of two distin ct form,:: (C . 
l1mnaet and C. limnaeL vaghwi), ba:<ed on morpho ­
logy , anatomy , and behavior. !lis expPriment.al .. vi ­
dence demon s trated that the ne w sub.<peci P~. 1." . l1.m· 
naPJ. vaghtnt, was found to be vpry sp<·.-ific in its 
habitat as it only colonized thP kidn ey of fr Psh · 
water snails, is considereod an endoJ.laras1te, and 
ft•ed>: only on kidney cells. Micho· l~on ( 19td) r ., . 
ported that snails could be frl'e of extt>rnal worms 
while harboring numerous worms in their kidney · C. 
limnaet was showr' to live on the extf'rnal surface 
of mollusks and feed on planktonic organisms. To 
my kno11ledge, C. limnaei vaghini has not beoen re ­
ported in North America. The relationships with 
the molluscan hosts are now believed by some auth­
ors tobecomm¢nsalism in C. limnaei and parasitism 
in C. l·imnaei vaghini . 

Several authors (Willcox 1901, Wagin 1931, Kras­
nodebski 1936, Chen 1940,Bayer 1955) have reported 
the presence of C. limnaei in the mantle cavity 
and on the outer surface of freshwater snails, but 
there are only a few reports (Lankester 1869, Vag­
hin 1946) of them being found also in the kidney. 
Eggleton (1953) found C. limnaei in the mant.le ca-
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vity of the operculate snail, Amnicola l imosa, in 
Douglas Lake, Michigan, but it was no t found by me 
in the A. l imosa in southeastern Michi ~a.n . Kenk 
( 1919) observed C. l imnaP i in Physa KY r 1 na from 
ponds in Michigan ; my observations indicated that 
C. limnaei was living on the shell, mantl e cavity, 
bt>twe e n shell and manti e, and tht> kidney. Coker 
e t al. ( 19:21) r e ported that fre shwat er mussels har ­
bored c;, ltmnaei; liale (1973) r eport ed them in tht• 
mantl e cavity of two spe cit's n f sphaeriids, S. 
transvers um and S. · s triatinum . In my study chae to ­
~astcr s wer e also found in th e mantl e ca vity nf ~ ­
(::Musculium) lacustre and S. (::M.) [aba .le. Ga lf' 
( 1973) also s t a ted that the role of . ChaP togu .der 
in biva lv es was uncertain becaus<' it w11s noted th at 
se veral contained 'juvenile mussel s' in their gut. 
contents. Several reports have indicated that ch <•e · 
t ogas ter s may benefit mollusks by devourin g ce rta i n 
parasites. Some (Mrazek 1917, Wag in 1931, Backlund 
1949, Ruiz 1951 , and Khalil 196 1, and oth e rs) bt> ­
lieve that the presence of C. limnael on !'mails may 
be an important factor in control! ing tre matode in­
fections s ince they may f ee d on trematod e miracidia 
and cercariae. Krasnodebski (193i>) , !:layer (19S5) 
and others, were rather doubtful as to whether the 
worms would be present in s ufficient number s on 
s nai Is. to play any major part in control I ing para ­
si te s. Under laborator·y condition s Mi c he l son ( l'lo ·~ ) 

showed experimentally that infestations with C. 
l imnaet afforded a degree of protection to the 
snail Australorbis glabratu s wh e n the snail was ex­
pose d to Schistosoma manson i mir ac idia Bac klund 
( 1949) observed that cercariae of fu snula hepat ic a 
wer e ingested by c.haetogasters ; Rui z (!liS!) also 
showed similar observations wi'th r espe ct tn S . man ­
son i. Coe lho ( 19S7) noted that chacto~~;ai'ter" fr e ­
quentl y in~ested S. mansoni miracidia but hr· l it>vt>d 
that those worms did not protec t. sna i I s from in­
fection . Michelson ( 1964), under I aboratoi'Y con ­
di tions , found that A. glabrat us inf~>sted ~ith C. 
lr.mncH' l a re afforded a degree of protect ion aga in "t 
inf•·ction.<. by .S . mun~on1 miracidia and tn a l rsst> r 
extt'nt. protec tion a!(ainst a ce rc a ri a of a n t!chino­
s t ome . The exact role · of C. l i mnar•i appeu rs to be 
comme nsa l 1n natur e but tht> types of trt·mat.ode lar ­
val! in which they feed is nut known . The associ a­
ti on b<>twl"en C . limnaei and aquatic snai l s und t> r 
natural conditions re~uires furth rr inv t>s tigation. 

l.iruffydd ( L96ScJ rPveaiPd that cercaria" are taken 
i n fait' numbers by C. I imnae i , I i Vlnl-( t>x tc•rna 11 y 
on s nai l s. If C. lint!lClet fed abundantly on mira · 
cid ia and ct•rcariae in mollu s ks found in thi ~ ,; tu ­
dv . tiH·y wc>re not comple t ely e ffectiv e judging by 
tl11 · hea vy Cf' rcarial infestations observed. Galc; 
( 1'"173) a lso found thi,; to be trut> inS. tran svers um . 
Several C. l i mn11ei were observe d with cerca riae a­
mong th eir gut contents . In addition thP snails 
infested with leeches were also ob,::erved with chaP · 
togast.ers an d trematode larvae in thf' gut content .~ 
of l et> ches but not in abundance . When a leech 
f eed s it takes J.n bl ~od . tissue s , and wh atever else 
is _present . 

Gruffydd ( l%5c) reported that. th e mean number 
of C . limnaei per snail in Lymnaea pueger in North 
Wal es incre ased sharply between March and ~lay ; in 
June the worms almost disappeared. Gale ( 1973) 
found a decrease in the worm population mostly in 
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July and August, with infestations inS . transver ­
sum to a moderate degree during winter and early 
spring . Eggleton ( 1952) found A. l imosa with 1 to 
S C. l i mnaei in July. Gruffydd (l9t>Sc) a l s o s t a t ed 
that th e size of th e worm population wai' large l y 
governedbythf' life cycle of the host . Gale (1973) 
reported that the mean number s of C. l imnaP i per S. 
transversum increased with c.lam si ze . My observa ­
tions indicate that larger mollusk s h ad a high e r 
intensity of chaetogaster infestations and that 
they were found in south e rn Michigan with various 
degrees of intensity during every month of the yea r 
during both 197:2 and 1973 . 

Other macroorganisms found on snail R in th iR study 
wer e three dipteran midges (Chironomus sp.,Glyptn ­
t~ndtpe s s p . , and Po /ypP dilum sp. ). 'Ibeir presence 
was noted since only six specimen~ were discovered 
individuall y in the maritle cavi ty of three s peci­
mens of If . trivolvis, two specimens of P . gyrtna 
ancl one ll . campanulatum. Refe re nces in the 1 iter a­
ture did not contradict my fi e ld - determined r esults 
sinc e Hoffmann ( 1931) a l so examined a mixe d series 
of 5,466 snails composed of Physa anctllar i a Say, 
P. heter ost r opha Say, and Lymnaea humil ts Say, but 
he only found fiv e s na ils with chironomid la~vae. 

No evidence of th e mi dge large re l a tionship with 
s nails was sugge sted by my f i e ld re sults , wheth e r 
commensal or parasitic. Mi che lson (1957) cited 
several ·references which gave conflicting accounts 
of the association between mid ge larv a<' and certain 
aquatic mollusks . 

Barnard (1911) discovered th e larvae of Chrr ono­
mu s sp. 1n the mantle cavity o f Lymnaea peregra . 
Mathias and Boull e ( 1933) di sclosed that Lvmnaea 
l i mosa was parasit i zed by simi 1 ar I arvae . S~ vera l 
additional obse rvation s wer e madf' byEdwards (19::!9) 
and Wesenbe rg -Lund ( 1943). Jutting ( 1938) call e d 
a tt r ntion . to the I arvac> of t he midgl' T(' ndipe.< ( {' , . 
rach tr onomus) r·arus (;t~o:h . whi ch sh e found in thl' 
mnnt l e cavity of Ph,ysa . {o nttnal "; it wa s he r opi ­
nion that. th e larva e we r e commensal. 

Bequapr· t ( 192 51 classified t he dipteran-molluscan 
relationship into thrt't·etholo~ical t.ypt' ;< ( l ) sea · 
vr nger, (:2) e ctoprlr a s itt>s and<:!) p arasi tode~. Mi ­
c hel son ( 19S7 ) bel i t> ves thP best ex amp l•· of th e a­
bov e three would be parasitodt> for th t• midge - s nai l 
a~soc.iation a s we ll a~ a ny othPr dip te r an associa­
ted with mollu s ks. 

Part IX. Biological Control 

Several publi s hed manual s indicated that snail 
populations mightbe biol ogica lly cqntrolled by u s­
ing various predators or p ar asi t es, such as l eech­
es. In some resp<'ct s snail populations coulrl be 
held in check bette r by using a biologica l control 
than by the use of molluscicides. Any such method 
would prove a boon in r e du c ing both human and non­
human trematode diseases in nature . 

Ample evidence is available to indicate that se­
veral leech species are most active and efficient 
as parasites and predators on freshwater snails 
both in nature and in aquaria . Most leeches be -
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longing in the genera lfe lobde lla, Gloss iphonia , and. 
Marvinmeyeria are recognized as especially ma1aco­
phagous and some definitely show a preference for 
snails as food . Investigators using aquaria, such 
as 01ernin e t a l. 1956, McAnna 11 y and D. V. Moore, 
1966, did demonstrate with H. fusca and H. puncta ­
tolineata successful predationbyleeche~onsnails. 
Consequently, leeches were shown to be effective 
in controlling snail populations under I aboratory 
conditions only. 

Wilkialis ( 1964), in contrast, also under labo­
ratory conditions, found that the mortality of 
snails subjected to mass attacks by le,.ches, and 
those snails sporadically 'attacked' by leeches, 
showed leeches were not effective controllers in 
terms of snail mortality. Individual snails con ­
taining small numbers of the leeches , G. hetprocl i ­
ta f. hyal ina, died over a 50 or more day period 
in · contrast to those subjected to mass attack. How­
ever, snails entirely free of leeches also died 
during that time. While Harry and Aldrich ( 1958) 
also stated that Helobdella punctatolinPata deci­
mated laboratory colonies of snails, this I eech did 
not seem an effective control agent in nature. 

The foregoing data indicate that many snails 1n 
nature were found free of both leeches and trema­
todes and those that had leech and trematode infes­
tations seemed to tolerate their parasitized con­
ditions reasonably well, at least the ones found . 
This would indicate that leeches, under field con ­
ditions, arenot very effective agents for control­
ling snail populations. 

SUHHARY 

This is a study of leeches in natural associa­
tions with mollusks at 10 intensively ana\yz"d sta­
tions and 25 supplemental sites in Michigan. 

l. Species 1n the family Glossiphoniidae infest 
mollusks in several habitat types, such as lakes, 
ponds, woodland pools, roadside ditches, and creeks. 

z. As determ·ined both by literature review and 
direct observation, mollusks represent the diets 
of most leeches in the genera lfelobdelln, Glnssi­
phonia , and Marvinmeyeria. 'lbese leeches I i ve as 
paras1tes on various snails and clams . As preda­
tors many leeches restrict their diets to certain 
groups of animals. Unfortunately the diets of many 
leeches remain uncertain. 

3 . A relatively wide var iety of mollusks harbored 
an abundance of leeches, as well as trematode lar­
vae and symbionts. Leeches were especially arun­
dant in: Helisoma anceps, H. trivolvis, H. campa­
nulatum, Stagnicola exilis, and Physn gyrina. '!bey 
were least conmon in: Promenetus exacuous, Gyraulus 
parvus,Physa integra, P . parkeri, Aplexa hypnorum, 
Stagnicola e lodes, Planorbula armigera, · Lymnaea 
megasoma, L. stagnalis, and Sphaerium simile. None 
were found on the following : Lymnaea columella, L. 
emarginata, L. catascopium, L. humi lis, Physa sayi i, 
Gyraul·us deflectus, G. hirsutus; none appeared in 
the operculates: Valvata tricarinata, Campeloma de­
cisum, Viviparus 11alleatus, Amnicola limosa, Plea-
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rucera acutum, Goniobasis livescens, and Rythinta 
tentaculata; nor in these sphaeriid clams: SphaP.r · 
ium (Musculium) lacustre and S. (M.) fabale. 

4. '!be five leeches thatparasitized various mol­
lusks under selective association with snails in 
some of the habitats were: lfelobdella fusca, ll . li­
neata, H. papi llata, Glossiphonia he terocl ita and 
Mun ·wmeyeria Lucida . M. Lucida was found on Sta­
gntcula exilis, Helisoma trivolvis, Aplexa hypno ­
I'Um, Promenetus exacuous, Gyraulus pan•us and Pla­
norbula armigera but predominantly in S . exi l i .,. 
II. fu s ca occurred in Heli s oma trivolvts , H. anceps, 
H. rnmpanulatum, Planorbula armigern, Promenetus 
exucuuus, Gyraulus parvus, Physa integra, P. gyri­
na apd Lymnaea stagnalis, but predominantly in H. 
trivolvts and If. campanulatum. Helobdella lineata 
was found in Helisom.a trivolvis, H. campanulatum, 
H. ancPps , and Physa gyrinn but predominantly in 
II. trivolvis. Helobdella papillata was found in 
Helisoma trivolvts, H. anceps, If. campanulatum, 
Physa gyrina, P. parkeri, Stagnicola elodes, Lym­
naea megasoma but predominantly in II . anceps, P. 
gyrina and Stagnicola elodes. Glosstphonia hete­
roclit~;~ wa s only found in one specimen of Physa gy­
rinn . This is the first report of a specific snail 
infested by this leech in North America. Gloss i · 
phonia romplanata was found on the shells of Sphae ­
rium s imile . 

5. I\ selective association was recognized between 
certain snai Is and their leech parasites 10 the va ­
rious habitats. In habitats containing lfe lobde /La 
fusra and H. lineata, If. fusca generally ,.;elected 
Heltsoma trivolvis as host. The habitats that har­
bored lfelobdella fusca and If . papillata·, H. fusca 
were partial to lfelisoma trtvolvis and H. campanu­
latum; and where Helobdella papillata was found. it 
preferred lfelisoma nnceps. In habitats with Heln ­
bdella lineata and H. paptllata, H. ltneata also 
had lie lz .<omn trivolt•is as a preferrf'd ho~'<t, wh<· r,.as 
llt•lol>ciella paptllata went tn 1/e[t.,omtt anl'ep> and 
Physa gyrzna. In those habitats that yielded fle ­
lol•de lla fusca and H. papi llata, fl. /'usra was u,.:u ­
ally in tltdisoma trivoluts, whereas ilf'[,./,J,fla pa ­
prllata selected Physa gyrina . 

6. lbe various cercaria! types. amphistomes and· 
distomes (cystocercous,gymnocephalou~. echinostome 
cercariae, xiphidiocercariae) as found with leeche!< 
in mollusks varied not only as to th<:i r infection~ 
1n mollusk species but also among habit<1ts . Nnne 
of the mollusks examined had multiplf' infections 
of cercaria! types; none harbored multiple - species 
leech infestations even though infested sites con­
tained many leeches . 

7. Among the mollusks examined, only Heltsoma 
trivolvis, H. anceps, H. campanulatum, Stagnicola 
elodes, S. exilis, Aplexa hypnorum, and Physa gy­
r ina had leech-.snail-cercarial associations. Of 
these, H. trivolvis and S. exilis had the highest 
number of such associations. 

8. '(be following leeches: Helobdella fusca, H. 
lineata, H. papillata and Marvinmeyerta lucida were 
associated in combination with cercaria! types; 
such as echinostome cercariae, xiphidiocercariae, 
strigea cercariae, furcocercous cercariae, macro-
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cercous cercariae and amphistomes . I'he total num­
ber of leech- snail associations indicated that the 
leech-snail-cercarial relationship rare) y occurred . 
Five specirrens of flelobdella lineatu carried in­
fections of tetracotyles of trematodes infectinK 
Hel isoma trtvCJlvis, one He lollflellu ltneuta inff>st ­
ing Helisoma trivoll'ts that was inf.,n.edwith f'r.hi­
nostomes had tetracotyles; and t.wo t/('/.obd,.ll a jiH­
ca were found with tetracotyl<"s infe s ting tlelisum•z 
campanulatum ..hich was infected with xiphidiocer­
canae . 

9. Multiple leech infestations appeared in Stu ­
gnicola exilis, 1/elisoma tr wo l v1s, If . unrep.- , II . 
campanulatum, Aplexa hyprwrum, Phy sa g.yruw, and 

. Planorbula armigera; they were predominantly in lie · 
lisoma trivnlvis, H. anceps, Stagntcnla ext/,, und 
Physa gyrtna, but infestations were variable from 
habitat to habitat. 

10. Leech - s.nai l infestations were seasonal in a II 
habitats studied, w.ith a woodland pool ex hibitinK 
a biannual cycle. One leech , Mar nnmP.yeruz lucirlu , 
infested snails in wood I and pool s ; wh ert•a s sevt•rlt I 
other leech species , llelohdella fu~ra, If . lineatu 
and H . papillata were usually associated withvui ­
ous snails in the other habitats. M. lartdu and 
cere a rial types , a mph is tomes and e ch ino s tome,; . w<' r e 
discovered in estivating Stagni co la exilts JurJng 
a drought period. Peak periods of infestations 
were spring, early summer , and fall but they vaned 
among the snail species studied . Infes tations 
(percentage-wise) de eli ned in June and Ju I y in most 
habitats ; presumably the I eeches then became frP.e 
living . Leeches in sprin~. early summer and fall 
infestations seemed to represent two size/ age cla s" ­
es or generations of young with a degree of deve 1-
opment of the leeches occurring within the various 
snails. 

11. With in the sna i I hosts f J v•· !<pe e if i c I oc:a­
tions wPre di~<covered harboring leeches and thPst• 
sitf's varied among the several species of lecdtes 
and the various mollusk hosts. 'lhe sitf's werf> : tht> 
mantle cavity ; under the mantle, betwt>en th•• digf's­
tivc gland and aorta; above the mantlt- Lut bf'tw.,en 
tht> shell and mantle; in the kidney : and on the 
outer slwll. Most leeches wt-re found either above 
or bP.low the mantle. 

12 . Two !iymbiont!' werf' found on the mollusks : 
chaetogastf'rs and chironomid lnrvae. Ciwetop,a .de r 
l immLP i were abundant on all except l.ymna er1 colu­
mella, /. . emargtnuta, Amntcola ltmosa , Gontobas is 
ln•e.ore n .,, riviparus malleat.u .<, Ph:Y·'a parker1., Gy­
raulus Jcfll'ctus, Pleurocera acutum , Bythinuz ten­
taculata and Sphal'rium simde. 'lhreP. spP.cies of 
mid~es (Chironnaus sp . , G/yptntt'nd1.pes sp . , and 
Polyp,.dtlum sp.) were found in thf' mantle caVlt.y : 
two spPcimens of Chironomus sp . and one specilllf'n of 
G lyp to tl'nd ipes sp. in He l isomn t r i vo lt•t s, one spe ­
cirren of Chtronomus sp. andPolypedi lum sp. in Phy­
sa gyrina, and one specimen of GlyptotP.ndipes sp. 
in Helisoma caapanulatu111. 

13 . Glossiphonia coaplanata was not found in any 
mollusks but with an iimtunological method its gut 
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contents gave positive proof that it fed on various 
mollusks in the different habitats. lfelobJella 
stagnalis was also not found in any mollusks . but 
with the same immunological method its gut contPnts 
were negativf' which i s, therefor e, proof that this 
sp,.cies was not feeding on molluscan tissue. 

14. Evidence , as obtained in this study, inJi ­
cates tha t the l eeches infP.s ting snails in Michigan 
would not st>rve as a biological c ontrol against 
snails, even though they may to some extent reduce 
or interfere with the numbers of trematode infec ­
tions borne by such inte rmediate hosts. 
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APPEND I X II 

The Temperature, Bottom Ty pe, and pH of the Ten Permanent Collecting Sites In 1972-197J 

J F M AM J J AS 0 N D 
Bert Pond (TIS,_R_)_E,S-19), E:}f~ ~~e:i!"ii__RE,~i!~=·:j~i_v_t~_&~_t_oE~-=-(~~-n=t-y-, - -Michigan -=-=--=-~-=-----------· -·· ··----

Temperature 1972 (°C) '1" 10• 2'.1° 20• 28• 32° 15° 9• --J;;-·- - ---·i··· 
1973 4° 6 ° 11° 9° 11 ° 27° 24° 23° 17° 

Bot tom Type Muck, Fibrous, llet r i tus, Peat, 1 ea f 1 it ter, and submerged vegel at ion and 1oF,s. 
pH 19 7 2 h. ) h. 5 7. 0 6. 5 h . 5 6. 0 6. 5 6. 5 7. 0 6. 5 
______ _____!2!_3 _ ____ ~ ____ 6.:..5 _____ 6~ _5_ _ ___ 6_._s __ . _6._:> . __ -~--5 ___ _7_,_0 __ ..• J>_, _5 _____ 6_,] _________ ____ _ 

· Crane Pond (TIS ,R3E, S 19).L _E_,2_. _ _t:_e_q_r_):;_e_ Re,~er_v_e_,_ L_i_y_i_Il_&_s_t_o_n _ _ CE~!'Y:i.L Michi-'1'-"g._,a,_n'-:--::,...--
Temperature 1972 (°C) 12" 10" 2'> 0 20• 29° 12• 15° 90 

1973 4° 7• II • 10" II o 27° 25° 22° 17" 
Sand, Detritus, rubhl P , some leaf litter and submerged vegetation. Bottom Type 

pH 1972 
1973 

h.5 7 .0 7.0 6.5 6.5 7.0 6.5 6.5 
6.0 6.5 6. 5 7.0 7.U 7.0 6.5 6.5 6.5 

3. 1. 

6.5 6.5 

:::-----"G.:::.e.:::.o.!.r.,&e::....P:-o='n~d=-~(T._1:.:s:'-L'' R::c3::.:E"-'''-'s,_,1::.;9,_,)'-'''----'E'-'.--'s-. - ·G·e-(;ii_; R;.;;~..;:~L.TG)-;;-_i~t~~=c;~;:;:u,;-M"iChijjan" --------------·-
Temperature 1972 ("C) 10• 9 ' 22o 20• 26° 31• 15• 9• 3• ·l"-

1973 2• 4° 11° 7• n• 21· 25" 23• ta• 
fibrous Peat, Detritus, Mu c k, lt>af l ittt•r and submt>rF,ed vegetation. Bottom Type 

pH 1972 6.5 6.5 7. 0 h.5 6.'> 6.5 6 . 5 6.5 6.0 6.0 
1973 6.0 6.5 6.5 7.0 7.0 6.5 ___ 6_.} ____ __ 1-t_._s_ __ 6,2__ _____ ____________ _ 

---~ir1dTool" (T2s, R5E . -528El~W.~-5=ilri~~i .I~nTi.- -~!l:~Ei~ . 
Temperature 1972 (°C) 6° ll c !5° 24° ·--:;x·· . .. Dry----o;:-y-- - --14· 

Bottom Type 
pH 

1973 4• 3• a • 11 o 16• 2o• 19• 23• 2o• 
Sand, <.ravel , llf'tritus, some leaf litt er . 

1972 6.0 6.0 6.5 6.5 7.0 
1973 6.5 6.0 6.5 6.0 6.5 6.5 b.5 6.5 6.5 

6.5 

1. 1. 

f1 . 5 6.5 

Lake (T2S ,R3E, SlNE), Wasl{re~;-a-;; J~n-r-;:- ji_:i.£h.t'&an ~ ~- ==-=-·=.: : .. --:::=.::=·- ~::..:.:=..:=.:...=.==---= ~=--==~-== 
Temperature 1972 (°C) 12" ll 0 14 • 26° 26° 19• 12" 6 • 1• 

1973 1° 4° 6 ° 7" 10 " 25" 25° 26° 17° 
Sand, Gravel, Pulpy & Fibrous Peat, some Detritus and submer~ed vegetation. Bottom Type 

pH 1972 6.5 7.0 b.5 6.5 6.5 6.5 7.0 6.5 6.5 
_____ .:.19-<-7:....:3'---__ .;e6_,_.5 __ n_._2._ _ _6_._5 _______ ]_. o ___ .l.:_!J_ n. '> 6._5 _ _ _ ..l.:...Q.. ______________ __ ___ ___ . 

-:-:---:-:--~---::---;=:~-=-=--=-- .J 
Woodland Pool (T2S 1 R3E 1 S9SW) 1 

___ r~------- ~- ·- ··- --~ --- - ___ M_ · ·- ___ ) _________ J ____ A __ __L ____ o_ __ ...::_N __ _::.Dc_ 
Washte_n_a~ Coun_u-...__,_"lic~igan _____ ·-- _____ ------------ - __ _ 

Temperature 1972 (°C) 9• 20• 22• Dry Dry Dry 3• 4° 

Bottom Type 
pH 

1973 4• 2" a• 11· to • 2o• 19• 23• 23• 2o• 10• 
fibrous Pear , Detritus, Jt>,tf littE'r and submerged branches. 

1972 7.0 f1.5 6.5 7.0 6.5 
:-:----::--:---719=-=73 6 .5 6.5 7.0 7.5 7.0 6.5 6.0 6.5 6.5 7.0 6.5 
Murray Lake (T2S 1 R7E 1 SlONW_h~<!._Sht_e~~~-~:i~n~rY:~~'-{!.£!!fu_t~~ :·: ~- ~~~~~-=----=-~- :-:-=~--=-~ ~ =-==~----------
Temperature 1972 (°C) 6° 11 o 24• 25• 21• 25• 14• 15° s• 4• 

Bottom Type 
pH 

1973 ) 0 4° 7° 9° l2° 24" 25° 24° 16° 
Sand, Gravel, Detritus, some leaf litter 

1972 6.5 6.5 7.0 7.0 7.5 7.0 6.5 6.5 6.5 6.5 
1973 6-0 6. 0 6. 5 - ~)_ ____ ]._ . .!}__ __ _7_,__9_- ___ ]._._] ____ ------- --------. --- ------

Four-Mile Lake (T2S 1 R1E,S4SE) 1 Washtenaw -~-o_;~_~chigan __ _ 
Temperature 1972 (°C) 6° 12• 20• 25• -----z-60·---~--w--"J·so-- -6-;;-·--1;0--

1973 3• 4• 7" 7• to• 25• 25• 25• 16• 
Sand, Gravel, Rubble, Detritus, leaf litter. Bottom Type 

pH 1972 6.5 6.5 7.0 7.5 6.5 6 .5 7.0 6.S 6.5 6.5 
1973 6.0 6.5 7.0 __ 7__. 5 _ _ _E_,_O __ ]__,_O ___ ....l..:J}__ 6.5 .2.:2... .. ----- ----------- --· 

Fleming Creek (T2S, R6E 1 S25SE) 1 Washte_r~C_o_unt.lJ._ .l'!!.s..I:!.!..&.a~---
Temperature 1972 · (°C) 6" u• 15• 19° 20• 

Bottom Type 
pH 

1973 3° 4" . 4° 10° 19° 22° 20° 
Sand, Gravel, Rubble, Rocks, numerous submerged 

1972 7.0 7 .5 7.0 7.5 6 . 5 

22° 
23° 

sticks 
7.0 

1a• -u-·- 5. 1" 
23° 

and some leaf litter. 
7.0 7.0 7.0 7. 5 

1973 7. 0 7. 5 6. 5 7. 0 7- 0 7. 0 ..:.1...:.-.:!.5 _ __.:_.:...::..._......:...!..:!.. _______ .,c_ __ 7.5 7. 5 
Roadside Ditch (T1S 1 R3E 1 S19SE), Washt_enaw County, Michi..B2E...__--:-o-::--~=---
Temperature 1972 (0°C) 5• 11• 12• 20• 22° 22° la• 

Bottom Type 
pH 

1973 1• 4• 6• u· · 12• 22• 

1972 
1973 

Clay, Sand, Detritus, submerged sticks, 
6.0 6.0 6.0 6.5 

5.5 6.0 6.5 6.5 6.5 6.5 

21° 23° 14. 
fibrous peat. 

6.5 6.5 6.5 
6.5 6 .• 0 6.5 

10° 4. 10 

6. 5 ' 6.5 6.0 
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APPEIIOIX Ill 

Leech Faunal Inhabitants Of The Waters Studied In Ten Pel"IUnent Sites 

llert Pond : (TIS,R3E,Sl9), E.S. George Reserve, Livinsaton County, Michigan 

Batracobdsl!.a picta (Verrill, 1972) 
El'pobdelta pimctata (Leidy, 1870) 
Macrobdelta decora (Say, 1824) 
Helobdsl!.a fusca (Castle, 1900) 
Helobds lla lineata (Verrill, 1874) 
Helobdslta stagnalis (Lirinaeus, 1758) 
Glossiphonia compl.anata (Linnaeus, 1758) 

Ptacobdelta hollsnsis (Whitlll&n, 1892) 
Ptacobdelta ornata (Verrill, 1872) 
Ptacobdelta parasitica (Say, 1824) 
Theromyzon maculosum (Rathke, 1862) 

George Pond:(TIS,R3E,Sl9), E.S. George Reserve, Livingston County, Michigan 

El'pObdella punctata (Leidy, 1870) 
Helobdella fusca (Castle, 1900) 
Helobdella lineata (Verrill, 1874) 
Macrobdelta decora (Say, 1824) 

Batracobdella picta (Verrill, 1872) 
Placobdella hol!.ensis (Whit,...n, 1892) 
Placobdella parasitica (Say, 1824) 

Crane Pond: (TIS,R3E,Sl9), E.S. George Reserve, Livingoton County, Michigan 

Batracobdslta picta (Verrill, 1872) 
E1'pobd6lta punctata (Leidy, 1870) 
Ht1lobd6lta fusca (Castle, 1900) 
Helobdslla lineata (Verrill, 1874) 
Ht~lobdelta papiltata (Moore, 1952) 
Ht~lobdelta stagnalis (Linnaeus, 1758) 

Marvinmeyeria lucida (Moore, 1954) 
Macrobdelta decora (Say, 1824) 
Placobdel!.a hol!.ensis (Whitman, 1892) 
Placobdella parasitica (Say, 1824) 
Placobdella ornata (Verrill, 1872) 
Glossiphonia complanata (Linnaeus, 1758) 

Lake: (T2S,R3E,SINE), Waahtenaw County, Michigan 

Batracobdelta phalera (Graf, 1899) 
Batracobdelta picta (Verrill, 1872) 
Helobdella fusca (Castle, 1900) 
Helobdelta lineata (Verrill, 1874) 
El'pObdel ta punctata (Leidy, 1870) 
Nooreobdsl!.a feroida (Verrill, 1871) 

Helobdella papillata (Moore, 1906) 
Helobdella stagnalis (L1nnaeus,l758) 
Ptacobdelta ornata (Verrill, 1872) 
Ptacobdelta parasitica (Say, 1824) 
Hacrobdelta decora (Say, 1824) 
Glossiphonia compl.anata (Linnaeua,l758) 

Wooda Pool: (T2S,R3E,S9SW), Waahtenaw County, Michigan 

Batracobdelta picta (Verrill, 1872) 
Ht~lobdslta stagnalis (Linnaeuo, 1758) 

Marvinmeyeria lucida (Moore, 1954) 

Woods Pool: (T2S,R5E,S28SE), Waohtenaw County, Michigan 

Ht~lobdelta stagnalis (Linnaeua, 1758) 
Marvinmeyeria lucida (Moore, 1954) 

Four-HUe Lake: (T2S,R3E,Sl9SE) , Wuhtenaw County, Hichiaan 

Helobdelta fusca (Castle, 1900) 
Helobdelta lineata (Verrill, 1874) 
El'pObde l!.a punctata (Leidy, 1870) 
Macrobdalta decora (Say, 1824) 
Mooreobdella fervida (Verrill, 1871) 
Glossiphonia complana ta (Linnaeus, 1758) 
Glossiphonia heteroclita (Linnaeus, 1761) 

Helobdelta elongata (Castle, 1900) 
Helobdelta stagnalis (Linnaeus, 1758) 
Placobdelta ornata (Verrill, 1872) 
Ptacobdelta parasitioa (Say, 1824) 
Helobdelta papil!.ata (Moore, 1906) 

Fleaing Creek: (T2S,R6E,S25SE), Washtenaw County, Michigan 

Batracobdslla picta (Verrill,- 1872) 
Batracobdel!.a phalera (Graf, 1899) 
Haemopis plwnbea Moore, 1912 
Dina tateralis (Verrill, 1871) 
Dina parva Moore, 1912 

Helobdelta papillata (Moore, 1906) 
Helobdelta stagnalis (Linnaeua, 1758) 
Macrobdelta decora (Say, 1824) 
Haemopis grandis (Verrill, 1874) 
Nephelopsis obscura Verrill, 1872 
Haemopis terrestris (Forbes, 1890) 
Ptacobdelta ornata (Verrill, 1872) 
Placobd6 Z ta parasi tica (Say, 1824) 

El'pobdella p. annulata Moore (1922) 
El'pobdella punctata (Leidy, 1870) 
Helobdella lineata (Verrill, 1874) 
Nooreobdella fervida (Verrill, 1871) 
NooreobdelLa bucera (Moore, 1949) 
Glossiphonia complanata (Linnaeus, 1758) 
Haemopis marmorata (Say, 1824) Moore, 1901 
Ptacobdelta papillifera (V~rrill, 1872) 

Roadaide Ditch: (TlS,Il3E,Sl9SE) 1 Waohtenav County, Hichi&an 

He lobdella fusca (Castle, 1900) Helobdella stagnalis (Linnaeua, 1751) 
Helobdelta papillata (Moore, 1906) Maroim~eyeria Zucida (Moore, 1954) 
Clossiphonia heteroclita (Linnaeua, 1761) 

Murray Lake: (T2S,R7E,Sl0NW) I w .. hunaw County, Hichi&an 

Hslobdslta fusca (Caatle, 1900) 
Helobdella stagnalis (Linnaeua, 1758) 
Nooreobdella ferivda (Verrill, 1871) 
Glossiphonia compl.anata (Linnaeua, 17S8) 
Glossiphonia heteroclita (Linnaeuo, 1761) 

Macrobdelta ckcora (Say, 1124) 
Ptacobdelta paraeitioa (Say, 1124) 

(67) 17 
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APPEJIOIX IV 

Agar gil 

I 1) 

15) 

121 

14) 

Homologous H~IHOioQOUS 
react ion -:- =-::..... re~t.on 
/r~e ""-· 

. :~~~~~ 
I I_J )J ~~ 
. fl . c/ 
\ 0_, (i)z . / boNed 

., \.:.:.:) / ns 
''Non ·•denf•ty ':-.. ., . - .. -· __ __,.,/ should 

rtoct•on occur hHt 

16) 

Procf'dure for filling mir.ro~Ouchtt!rlony wells with 
ant iKPn and antisera. 'Heterologous rear.tions' bt>· 
twf'f'n w••ll s B and C in (6) are the precipitation 
rt>actions of homolol(ous proteins between the anti· 
body and a hetf!rologous antigen, i .e.; frm a di f. 
f,-r.,nt population . (From Hurch and Lindsay, 19711. 
fig. I) . . 

ERRATA 

Pag<" I, r. h. cui.. para. 2, I in•· I. for a r~>ad as 
Pali(t' 'l. r.h. col. para. 2, lOth lin" from bottom, 

for Sapkarev 19h7. read Sapkarrv 1968. 
PagP ~. r . h. r.ol. para. ~ . 5th I ine- from bottom. 

fur thr are, read they are . 
Page 'l, Ta ble f, B. paludosa, under Lf'ech Dist.ri· 

bution . add (?) after N. Ame'rica. 
Page b, J.h. col. <lth line from top . for Aqwatic, 

rlc'ad Aquatic. 
Page 7, r.h. col. para 2, 8th line, for investiga· 

ter~. read investigators. 
Page 8 . .J.h. col. para 2, I.:., for Sawyer (1972). 

read Sawyer 1972). 
Page 8, r. h. col. para. 5, 4th line . from bottom, 

for decomated, read decimated. 

l'uge 10, I. h. col., del ete entire first line. 
Page 10, I . h. col . , 1st para . , 4th and :hd l inf's 

frc;n1 bottom, for Dina (::M.) buc.,ru, rt>ad Maci'O· 
Macrulxie lla (::Dina) huct>ra. 

Page 10, r. h. col., ~rd. para., I. 5 from bottom, 
for contr11tions, read concentr ·ation .~. 

Page II. l. h. col., para. 2, l. :?I, aft(·i· tWIII{IIi· 

$UI!,u , add a .period. 
Pagf'! II, r.h. col.,para. I. I. 1) , for Plnnorhar·ius 

read Plan·orbi.s. 
Page 26, figure 6, before 1972, add (--1971) 
Page 48, 1. h. col., para. 5, l. 4, for 19hl · _read 

1.<)68. 
Page 50, Addendum, I. 4. for 1967, read 1968. 
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MOLLUSKS FROM SOUTHERN NICHUPT~ LAGOON, 
QUINTANA ROO, MEXIC0 1 

SUSAN FRAKER CARHES 2 

Department of Geology and Mineralogy, Ohio State University, Columbus, Ohio 43210 

ABS'IRACT 

Representatives of 182 species of mollusks are 
present in sediments of southern Nichupte Lagoon, 
Quintana Roo Territory, Mexico. It is possible to 
recognize several molluscan assemblages in surface 
sediments. An Open Lagoon assemblage is recognized 
in subsurface sediments that were deposited during 
a time when Nichupte Lagoon was less restricted. 

INTRODUCTION 

Nature and Purpose of Study 

The purpose of this study is to describe the mol­
lusks found in the surface and near-surface sedi ­
ments from the southern part of Nichupte Lagoon in 
the Territory of Quintana Roo, Mexico (Fig. 1) and 
to report their distribution. Brady (1971) recent­
ly completed a detailed sedimentological study of 
several lagoons, including Nichupte Lagoon, on the 
northeastern coast of Yucatan. On the basis of va­
rious physical aijd chemical characteristics, Brady 
was -able to recognize several distinct environments 
of deposition in and around each lagoon, for exam­
ple, lagoonal, tidal delta, and back-lagoon marsh. 
Information obtained from the study of Recent sedi­
ments was then used by Brady to analyze subsurface 
sediments and to interpret the depositi~nal history 
~f each lagoon. Although Brady (1971: 17-26, 152) 
Includes a general review of the biota of the la­
goons in this area, a detailed investigation of the 
local fauna was beyond the scope of his study. 

Brady's report provides excellent background for 
a compari•on between molluscan species distribu­
tions and sedimentary environments. A primary goal 
of this study is to d~termine the extent to which 
local environmental differences influence molluscan 
species distribution in and around southern Nichup­
te Lagoon. A further goal is to determine whether 

i'A·~~~~i~~~·~~bi~·~f·~~~tents for this paper will 
appear at the end of the complete paper in Sterki­
ana 60, planned for December 1975. 

2 Present address: Texaco Laboratories, Houston,TX 

the change in deposi tiona! environments through 
time (Brady, 1971: 187) is reflected by vertical 
faunal changes in soft-sediment cores. 

PREY I OUS WRK 

The earliest account of Mollusca from the Yuca­
tan Peninsula is the description of two species 
(Physa princeps Phillips andGlandina obtusa Pfeif­
fer) by Phillips 0846: 66-67). In 1890 the Aca­
demy of Natural Sciences of Philadelphia sponsored 
an expedition to Yucatan and Baker (1891: 45-55), a 
member of this party, collected and identified spe­
cimens of 216 species of marine and brackish water 
mollusks. Eighty-three species of non-marine mol­
lusks . collected by .this expedition were identified 
by Pilsbry (189lb: 310-334). F1scher and Crosse 
(1894) dealt with the non-marine Mollusca from Me­
xico and Guatemala. They reported that the ter ­
restrial Gastropoda compare with those of South 
~e:ica. but that the non-marine Pelecypods are more 
umdar to those of North America. At about .the 
same time, data were being compiled for the monu­
mental 'Biologia Centrali-Americana' (1879-1915). 
Yo~ Ma:tens. (1890-1901) wrote volume 9, dealing 
pnmanly with terrestrial and freshwater mollusks 
but also including a section on 'Mollusca livin~ 
on or near the seashore' (von Martens, 1890-1901: 
555-596). Weisbord (1926: 81-87) listed 100 spe­
cies of marine mollusks from the coast between Vera 
Cruz and Progreso. Bequaert and Clench (1933:525-
545; 1936: · 61-75; 1938: 257-260) reported a total 
of 78 non-marine mollusk species (47 terrestrial , 
18 freshwater and 13 brackish-water species) from 
Y~catan and. provided an excellent summary of pre­
vious work 1n that area. Prior to 1946 published 
reports of molluscan faunas from the Yucatan Penin­
sula neglected the Terri tory of Quintan a Roo deal­
ing mostly with the state of Yucatan and lo~ations 
to the north and west. Jaume (1946: 95-110) the 
first to deal direc t1 y with faunas of Quintana' Roo 
reported 134 species of mollusks from Cabo Catoche' 
Isla Contoy, Isla Cancun, and Punta Nisuc. Ric~ 
and Kornicker (1962: 366-403; 1965a : 172; 1965b: 
108-171) provided lists and illustrations of more 
than 200 species of marine mollusks from Alacran 
Reef .and deeper waters ofCampeche Bank, off north-
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Figure 1. Map of the Caribbean Sea-Gulf of Mexico-Yucatan Peninsula area with the northeastern Yucatan 

Peninsula enlarged. 

western Yucatan. Garcia-Cuhas (1963: 1-55) de­
scribed the distribution of 41 species of marine 
micromollusks from Terminos Lagoon, Campeche. Ek­
dale (1972; 1974: 638-668) conducted a faunal sur­
vey in the vicinity of Isla Cancun and Isla Contoy 
and reported 316 species .of marine Mollusca. Moore 
(1973: 5-6) identified 25 species of marine micro­
mollusks found in sediments from a landl-pcked la­
goon a·t Cozumel Island. 

S£TT IIIG OF Ill CHUPT£ LAGOON 

Nichupte Lagoon (Fig. 2) is a nearly landlocked 
body of · water bounded Of\ the west by the mainland 
of Quintana Roo and on the west by Isla Cancun. 
Isla Cancun, which is nearly 14 km long and rarely 
more than 0.5 .km wide, consists of ridges of cpn• 
aolidated Pleistocene eolianites,on which Holocene 
eolianites, up to 15 m high; have been deposited 
(Ward, 1970). An oolitic sand beach is developed 
on the Caribbean side of the island, where.as the 
lagoonal aide is characterized by sparse to dense 
vegetation (Brady, 1971: 30-31). Punta .Nisuc (Fig. 
2), the southern tip of Isla Cancun, marks the 
northernmost development of the most extensive bar· 
rier reef in the western hemisphere, a coralgal· 
molluscan complex that continues for nearly 600 km 
southward to Belize and .Guatemala (Brady,l971: 29-
30). Tombolos, formed .by eolian deposition and 
spit accretion of bioClastic and oolitic sands 
(Brady, 1971: 31), join the northern and southern 
portions of Isla Cancun to the mainland. Tidal 
channels through the tomholos provide passage into 
the lagoon for normal marine waters from the Carib· 

bean. Tidal deltas are built up on both the Carib· 
bean and lagoonal sides of these channels. Two 
transverse mudbanks, which are nearly awash at low 
tide, divide the main body' of the lagoon into three 
ponds. Two smaller lagoons, Bojorquez and Ingles, 
are separated from Nichupte by encroaching mangrove 
hanks, the positions of which are controlled by 
late Pleistocene ~uneand terrace topography(Brady, 
1971: 29). Nichupte Lagoon and Ingles Lagoon are 
flanked on the west by a back-lagoon · marsh which 
is generally one to three km wide. The marsh is 
replaced landward by dense hardwood jungle developed 
on late Plei~tocene bedrock (Brady, 1971: 32). 

DEPOSI Tl OIIAL EIIV I ROIIMEIITS 

The depositional environments recognized by Bra• 
dy (1971) in and around ·Nichupte Lagoon are summa· 
rized below. Only those data which are pertinent 
to the present discuuion of molluscan faunas are 
reviewed. This information is taken exclusively · 
from Brady (1971: 34-42, 98-104) to whom the reader 
is referred· for more detailed information. 

Back-Lagoon Marsh 
The Back-Lagoon Marsh is characterized by extre· 

mely shallow water (0 to 0.4 rn) and by short-term 
and seasonal variations in salinity (2 to 21 parts 
per thousand), caused by fluctuations in rainfall, 
run-off from the mainland, restricted circulation 
and evaporation. Mangrove, sawgrass and finely 
disseminated algal fragment• make up more than 90 
percent of the total volume of the aedirnent, where• 
as the remaining volume consists of calcitic mud 
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Figure 2. Map of the Nichupte Lagoon area 

and a'keletal rema1ns. Skeletal remains include 
brackish and freshwater mollusks (87 percent of to­
tal skeletal remains) and minor Foraminifera. 

Nichuptl Lagoon. 
The Lagoonal depositional environment can be sub­

divided into three subenvironments : the main body 
of the lagoqn (including ponds), transverse mud­
banks, and lagoonal tidal deltas. 

The main body of the lagoon has water depths of 
1.5 to 3.0 m, with maximum depths of 3.5 to 4.0 m 
in the central portions of the three major ponds. 
Except in the i11111ediate area of the tidal deltas, 
water circulation is sluggish and impeded by the 
transverse mud banks,. The mud banks have water depths 
of 0,3 m and are nearly emerged at low tide. Chan­
nels (depth 0. 5 to 3.0 m) through the mudbanks per­
mit circulation between ponds. Water depth in the 
area of the tidal .deltas is, in most cases,: less 
than 0.5 m and channels (maximum depth 5.0 m) 
through these deltas allow influx of more normal 
marine water into the lagoon. 

Salinity in the lagoon varies from 24 parts per 
thousand in areas adjacent to the back-lagoon marsh 
to 32 parts per thousand in the vicinity of the ti­
dal deltas. Short-term and· seasonal variations in 
rainfall produce aisnificant salinity changes only. 
in the shallow parts of the lagoon adjacent to the 
marine ·water into· the lagoon. 

The lagoonal sediment is a 1 soupy, pelleted, or• 
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Figure 3. Map of southern Nichupte Lagoon with 
core localities. 
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ganic-rich muck having a gelatinous character be­
cause of the binding effects of blue-green algae' 
(Brady, 1971: 38) and is completed disrupted by 
burrowing organisms and plant roots. Skeletal re­
mains, which constitute 25 to 50 percent of the 
total volume of the sediment, incl uie marine mol­
lusks, Foraminifera, Ostracoda and Halimeda. Mol­
lusks, Foraminifera and Melobesia (a coralline al­
ga which encrusts lagoonal grasses and contributes 
mud-size sediments) are the most prominent consti­
tuents of lagoonal sediments. Sediments of the . 
lagoonal tidal delta contain relatively less mud 
and organic material than sediments of the main bo­
dy of the lagoon and mudbanks, due to improved wa­
ter circulation. 

Caribbean Tidal Delta 
Water depth in the area of the Caribbean Delta 

is generally lea~ than o;s meter. Salinity ap­
proaches normal marine but is influenced by tidal 
exchange with the lagoon. Sediment, only 10 to 60 
percent mud, is a mixture of open marine (ooids, 
rounded fragments, lithoclasts, echinoderm spines; 
sponge spicules and coral) and lagoonal (fecal pel­
lets, Foraminifera, and coralline algae) grain ty­

·pes. 

Inglis Lagoon 
Ingles Lagoon is a shallow body of water (maximum 

depth 1 m),nearly surrounded by freshwater marshes 
and is the least saline (13. 5 to 16.5 parts per 
thousand) of the major bodies of water protected by 
Isla Cancun. The sediment is similar to the or-



STERK I ANA 110. !59, SEPTEMBER 197!5 

INGLES 

lAGOON 

BACK-LAGOON MARSH NICHUPT LAGOON CARIBBE"N 

TJD.t.t 

DHTA 

LEGEND 

ma in body of lagoon la goon al 
t idal 

d~IIO 

Sco1e 

Figure •· Core diagrams with sample numbers indicated. 

ganic-rich muds found in the main part of Nichupte 
Lagoon. Skeletal remains consist mainly of penero­
plid Foraminifera (80 per cent of the total skele­
tal grains) and Mollusca. 

HISTORY OF III~HUPTE LAGOOII 

The thickness of unconsolidated sediment in Ni­
chupte Lagoon varies from 2.5 to 4.5 min the main 
part of the lagoon, and · from 4. 0 to 11. 5 m in the 
vicinity of the mud banks and tidal deltas (Brady, 
(1971: 38). However, only the upper 0.25 to O.Sm 
of the sedimentary succession (Brady 1971: 41) is 
typical of deposits in present-day Nichupte Lagoon 
which represents a restricted lagoon environment. 
In chemical composition,present-day lagoonal sedi- . 
ments consist mainly of high-magnesium calcite (57 
to 67 percent) (Brady,1971: 43, ta·ble 1), reflect­
ing the abundance · or' peneroplid Fora'minifera and 
Melobes ia. Beneath this thin mantle. of calcitic 
mud, the· sediment is characterized by a high per• 
centage (71 to 75 percent) of aragonite, which is 
typical of more open marine sediments. For example, 

· the present-day .Caribbean tidal delta deposits are 
61 to 73 percent aragonite (Brad~ 1971: 275 cores 
32 and 37) ~hereas the average composition of open 
marine sediments of northeast Yucatan is 83 percent 
aragonite {Brady, 1971: 99). In addition to the 
types of grains found in present-day ' lagoonal sedi­
ments, the aragonitic sediments also contain abun­
dant fragments of Hal iaeda, as well as fragments of 

echinoderms, the coral Porites, and sponges. Also 
present are rounded carbonate fragments, ooids and 
lithoclasts that are similar to those found in the 
present-day Caribbeantidal delta (Brady,1971: 42) .• 
In the western part of the central pond, the ara­
gonitic sediments are underlaiQ by a thin layer of 
peat and organic-rich mud which rests directly on 
bedrock. (Brady, 1971: 185, core 20). 

On the basis of the abo\'e information, and on 
the basis of Carbon 14 dates taken from mollusk 
shells collected .at the contact between aragonitic 
sediments and calcitic · sediments, Brady (1971: 186') 
interprets the history of the lagoon as follows: 
Thirty thousand years before present, sea level was 
lowered by late Pleistocene (Wisconsin) ' glaciation 
and the bedrock beneath present-day Nichupte Lagoon 
was exposed. Transgression began about 5,000 to 
6, 000 years before present and is marked by a basal 
layer of peat which represents a marginal marine . 
marsh deposit. As transgression continued, marine 
lagoonal sediments accumulated over the peat. At 
this time, Isla Cancun acted as a barrier to the 
east, but the lagoon was open to normal marine wa­
ters to the north and south. Brady characterizes 
the lagoonal sediments that accumulated during this 
time as 'partially-restricted' marine deposits. In 
the present paper, the term 'open lagoon' is pre­
ferred. 

When rising sea. level reached about 1. 0 'to 1. 5 m 
lower than present (1, 000 to 1, 500 years ago), a 
major change in environment occurred. Tombolos 

.. 
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TABLE 1 
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Core Location Core Sediment Water 
Depth 

m 

Salinity Temperature Chemical Composition (i.) 
Aragonite Magnesium Calcite 

Calcite 
Length Thickness 
__ m__ m ; .. 

17 Mud bank 2.8 6.7 0.3 29ol5 29.4 39 58 3 

18 Mud bank 2.8 6.7 0.6 28o60 29.4 33 67 0 

30 
Center of 

0.7 5.2 2.7 29.70 
Pond 

29.4 55 43 2 

2.4 Extreme S. E. 
2.6 5.2+ 0.9 31.90 

Nichupte Lagoon 
55 42 3 

23 
Lagoonal 

1.5 5.2+ 0.4 30.25 
Tidal Delta 

30.0 

32 
Caribbean 

1.9 3.1 0.3 
Tidal Delta 

36.30 30.0 73 25 2 

111 
Back-Lagoon 

2.8 7.9 0.1 35.75 
Harsh 

41.0 0 0 99 

112 
Back-Lagoon 1.4 3.1 0.4 
Marsh 

113 
Back-Lagoon 1.7 2.0 
Marsh 

o.o 0 0 100 

26 Ingles Lagoon 0.7 0.7 1.0 13.20 29.4 1 99 0 

Table 1. Core Data compiled from Brady (1971, P• 270, 274-276). 

connected the northern and southern ends of Isla 
Cancun to the mainland and the lagoon was further 
restricted. Communication between the lagoon and 
open marine waters was confined to the tidal chan­
nels cutting through the tombolos. Open lagoon 
conditions were replaced by . restricted lagoon con­
ditions which exist in the lagoon today. 

For further data on the history of Nichupte La­
goon, see Brady (1971: 183-190). 

AREA OF STUDY 

The area of study for this report includes Ingles 
Lagoon, the southern part of Nichupte Lagoon (here­
after referred to as southern Nichupte Lagoon) .and 
the marsh which borders these lagoons to the west. 
(Fig. 3). 

METHODS OF I NV EST I GATI ON 

Brady (1971) collected more than 100 soft-sedi­
ment cores in five coastal lagoons of the northeast 
Yucatan Peninsula. The cores were frozen and then 
slit vertically. Brady used half of each core for 

·various sedimentological analyses and placed the 
remaining half at the disposal of other workers. 
Ten cores from southern Nichupte Lagoon were se­
lected for the present •tudy (Fig. 3) in order to 
obtain, as nearly as possible, a representation of 
Recent and past sediments and mall usc an faunas. 
These cores (Fig. 4 and Table 1) vary in length 
from 0. 7 to 2. 8 m and all the cores were taken in 

water shallow enough to permit use of an aluminum 
coring device (diameter 7.3 em) except core 30 which 
was taken with a plastic core device (diameter 2 
em). Each core half was measured, described, and 
sampled at 5 em intervals, except core 18. Bulk 
samples, each about a pint in volume, .were taken 
from core 18. Samples of equal volume varv in 
weight due to differences in sediment coaposition. 
For example, surface samples from the back-lagoon 
marsh area (cores 111, 112, 113) were considerably 
lighter than samples of similar volume from the 
main lagoon because of large amounts of plant de­
bris. 

Various methods were used to disaggregate the 
dried. sediment. Gentle washing with warm water was 
effective for breaking down many of the samples 
whereas others, apparent! y bound by organic materi­
al, disaggregated only after soaking for several 
minutes ·in 50 percent Clorox solution. The sedi­
ments were dried, then the residue of particles ex­
ceeding 0. 4 mm in diameter was examined microsco­
pically for Mollusca. 

DESCRIPTION OF CORES INVESTIGATED 

Back~Lagoon Marsh 
Three cores (111, 112, 113) from the Back-Lagoon 

Marsh were examined, Marsh sediment is characte~ 
ized by white, calcitic silt and clay with abun­
dant plant debris, peat and .wood fibers. 

Core 113 penetrated 1. 7 m of the total sediment 
thickness of 2. 0 m. The sediments are of marsh en-
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Figure 5. West to east cross-section from back-lagoon marsh to mudbank. 

vironment character throughout. The upper 9 em of 
!edirpent is silt and plant debri~ with few skeletal 
remains. A concentration of shells was encountered 
at 55 em below the top of the core. From 85 to 100 
em the sediment is muddy with plant roots preserved. 

Core 112 penetrated nearly half of the total se­
diment thickness (1.4 of 3.0 m). The upper 120 em 
of sediment is of marsh environment character and 
this is underlain by . lagoonal sediments. The in­
terval from 45 to 50 em below the top of the core 
is primarily peat with some silty mud. From 50 to 
100 em, peaty marsh sediments predominate. At 100 
em below the top of the core, a layer of peat, 20 
em thick and devoid of shells, is present. Below 
this peat layer is 20 em of organic-rich lagoonal 
silty mud. 

Core 111 penetrated 2. 8 em of the total sediment 
thickness of 7 . 9 m. Back-lagoon marsh sediments 
occupy the upper 80 em of the core and are under­
lain by lagoonal sediments. The upper 5 em of marsh 
sediment is a carbonate crust . From 5 to 40 em be­
low the top of the core, silty, grassy marsh sedi­
ments are observed. The upper 40 em of sediment 
is underlain by a spongy peat layer which is also 
40 em thick. From 80 to 170 c;m, restricted lagoonal 
sediments are observed and these are underlain by 
110 ·em of open lagoonal sediments~ The restricted 
lagoon sediments are primarily muds with some or­
ganic fibers. At 170 em depth the .sediments become 
slightly coarser and the ~mount of Haliaeda plates · 
increases. C~re 111 is positioned on what was~ in 
the past, part of the transverse mudbank (Fig. 3). 
The encroachment of the mangroves onto the mudbank 
is . recorded in the upper half of the core, 

Nichupte Lagoon 
Five cores from Nichupte Lagoon proper were ex­

amined. Two cores (17, 18) are from the transverse 
mudbank, two are from the main body of the lagoon 
(24) including the pond · (30), and one is from the 
lagoonal tidal delta (23). 

Cores 17 and 18 each penetrated the sediment to 
depths of 2. 8 m. The change from open lagoon · to 
restricted lagoonal sediments is observed in cores 
17 and 18 at depths of 65 em and 80 em respective­
ly. The restricted lagoonal sediments are tan to 
brown, silty, and contain abundant organic materi­
al. The downward increase in grain size, observed 
by Brady (1971: 39) is less evident in these mud­
bank cores, but the change in fauna (for example, 
the presence of sponge, coral, and echinoderm frag­
ments and the increase in Hal iatda fragments) can 
be observed. 

Core 30 from the lagoonal pond, was taken in the 
deepest . water (2. 7 m) of all the cores studied. 
Core 30 penetrated only 0 , 7 m of a sediment thick­
ness of 5.2 m. The upward change from open lagoon 
sediments · to restricted lagoonal sediments occurs 
30 em below the top of the core. 

Core 23, from the lagoonal tidal delta, penetra­
ted 1.5 m of sediment. The upward change from open 
lagoon sediments to restricted lagoonal sediments 
occurs at a · core depth of 40 em. The open lagoon 
sediments are somewhat coarser in this .core than in 
other lagoonal cores and skeletal remains are brok­
en, worn, and abraded. The open lagoon sediments 
are comparable to those found in the present-day 
Caribbean tidal delta. 
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Caribbean Tidal Delta 
Core 32 penetrated Q.9 m of carbonate sand which 

consists primarily of rounded, unidentifiable ske­
letal fragments. 

Ingles Lagoon 
Core 26 is of particular interest because it pe­

netrated the entire sediment thickness (0. 7 m) to 
bedrock. The upper 65 em of sediment consists of 
peneroplid-rich lagoonal mud, whereas the lowermost 
part of the core is peat, representing the basal 
transgressive layer described by Brady (1971:185). 

MOLLUSCAN CISTRIBUTION 

The molluscan fauna of southern Nichupte Lagoon 
and the immediately surrounding area is dominated 
by gastropods and bivalves. Chitons and scaphopods 
are present but rare. The fauna is largely a tro­
pical to subtropical shallow water marine and 
freshwater assemblage, like t·hat found in many West 
Indian lotalities. A list ·of the mollusks identi­
fied from core samples within the study are·a is 
provided in Table 2. As shown in this t ·able, a few 
species are restricted to sediments from one parti­
cular depositional environment. Also, some spe­
cies which occur in deposits representing several 
different environments are consistently common . in 
those from one particular environment, while rare 
or only sporadically abundant in those from other 
environments. Three basic molluscan assemblages 
may be recognized on the basis of species prefer­
ences for particular environments represented in 
surface sediments: Back-Lagoon Marsh, Lagoon, and 
Caribbean Tidal Delta. It is also possible on the 
basis of mixing of molluscan assemblages to dis­
tinguish between Restricted Lagoon faunas and Open 
Lagoon faunas in subsurface samples. 

Back-Lagoon Marsh Assemblage 
Restricted Species: 

Acteocina canaliculata 
Assiminea succinea 
Biomphalaria havanensis 
Blauneria heteroclita · 
Cerithidea costata 
Detracia bullaoides 
Ferrissia cf. exc•ntrica 
Gastrocopta pellucida 
Lame llax is 111i.cra 
Marinula succinea 
Melampus coffeus 
Neritina virginea 
Physa maraorata 
Polygyra carpenteriana 
Pyrgophorus coronatus 
Thysanophora c f. conspurcate lla 
Truncate lla spp. 
Cyrenoida floridana 
Polymesoda aariti111a 

Consis.tently .common species: 
Ano•alocardia auberiana 
Parastarte triquetra 

The Back-Lagoon Marsh Assemblage is characterized 
by · a relatively small number of species (Table 3, 
22 species). The brackish-water gastropods Acteo­
cina canaliculata, Assiminea succinea, Cerithidea 
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costata and Pyrgophorus coronatu s and representa­
tives of the brackish-water bivalves Anomalocardia 
auberiana (dwarfed) and Polymes oda maritima are a­
bundant and considered characteristic of the en­
vironment. Representatives of the fresh to brack­
ish-water bivalve Cyrenoida floridana are not pre­
sent in large numbers, but are restricted to sedi­
ments from the marsh environment. Melampid gastro­
pods(Blaune ria he te roc l ita, De trac ia bu llao ides ,Ma­
rinula succinea,Me lampus · coffeus), freshwater gas­

' tropods (Biomphalaria havanensis, Ferrissia cf. ex­
centrica and Physa marmorata)and terrestrial gas­
tropods (Gastrocopta pellucida, Lamel ·laxis micra, 
Polygyra carpenteriana, Succinea spp., Thysanophora 
cf. conspurcatella) are sparsely represented in the 
study area but are also restricted to the back la­
goon marsh sediments. Truncate lla species. are most 
common in marsh sediments, but fresh shells are 
also found in very small numbers in sediments of 
the lagoonal and tidal delta cores located very 
close to land, for example, Core 32, Caribbean Ti­
dal Delta sediments yielded 2 specimens. 

Abbott (1974: 534) reports that the bivalve Par­
astarte triquetra is restricted to coastal Florida 
and possibly Texas. He explains the occurrence of 
representatives of this species elsewhere as due to 
droppings of water fowl. Valves of this clam are 
encountered in only a few samples from the marsh · 
in the study area, but when they are found, they 
are present in relatively large numbers. Most of 
the valves found are disarticulated, but several 
complete specimens were also collected. 

The mollusks found in Ingles Lagoon sediments re­
present basically a Back-Lagoon Marsh brackish-wa­
ter assemblage, lacking terrestrial forms and with 
an admixture of lagoonal species. Over 1,000 dwarf­
ed specimens of · Anomalocardia auberiana, which is 
typical of the Back-Lagoon Marsh assemblage, were 
recovered from the sediments of Ingles Lagoon. Al­
so present in relatively large numbers and consid­
ered characteristic of the marsh assemblage are 
the gastropods A. canaliculata and C. costata. Re­
presentatives of 13 species, more commonly encoun­
tered in lagoonal sediments, are found in the sed~ 
iments of Ingles Lagoon (gastropods : Alvania au­
beriana, Bulla striata, Crepidula sp. juveniles, 
Diastoma varium,Finella dubia, Marginella apicina, 
Odostomia laevigata, Sayella cf. crosseana; bival­
ves: Anomia simplex juvenile,Brachidontes exustus, 
Cumingia tellinoides,Laevicardium mortoni, Telli­
na mera). Most of these basically lagoonal repre­
sentatives are present in very small numbers, ex­
cept the bivalves, B. exustus , G. gemma, ·and L. 
mortoni, which are ' present in relatively large num­
bers. Although Ingles Lagoon contains sediments 
similar to those of Nichupte Lagoon, the fauna re­
flects primarily a Back-Lagoon 'Marsh Assemblage due 
to · low salinity of the waters. 

Restricted Lagoon Assemblage 
Restricted species : 

Astraea americana Carditamera floridana 
Barlee a sp. Cumingia tellinoides 
Cerithium muscarum Laevicardium mortoni 
Ris.soina catesbyana Modiolus squamosus 

(Text continued p. 32) 



TABLE 2 s-ary of Spec1ea Diatrlbutlon 

26 113 112 111 18 17 30 23 24 32 

Co\S':'ROPCD Sl'ECIES Ina1h lUI ILH n lUI RL OL RL OL RL OL n OL RL OL lL OL TD Total 

Ac::~aea p•J1cherr1111A 3 10 13 2 20 14 76 10 4 19 34 7 212 

Acteo~lna cana11cu1ata 71 24 95 

Acteocina candel 48 1 1 2 9 3 10 34 18 12 29 7 42 217 

Alalia lncerta 1 s 6 

A!,· .. nla au~erlana 2 1 3 2 6 4 23 16 2 15 4 6 8 92 

A'".phlthala.=• cf. vallel 4 41 9 28 46 114 4 42 16 3 14 6 2 329 

An~chls sparta 3 1 3 3 1 3 14 

Anti~l!~&X pltabryl 2 4 

Anttr.l i!P.·"lX sp. 1 

. Aul~lnra ~ucclnea 9 59 73 3 144 

Astrata aeeric~na 4 5 9 3 2 6 30 

Astrae~ ;>~o.:bla 1* 1* 2* 

Atys c!. rliseana 1 3 10 1 1 1 4 2 24 . 

l!arleda sp. 11 25 31 16 7 28 25 33 5 162 4 347 

Blo;:,::>ha1 z~l• havane!\ala 1 2 3 

Btaun~rla hete~ocllta 24 24 

!ulla striata 5 -· 5 1 2 4 3 3 5 4 1 6 3 1 43 

:~llacea •??• (juven11ea) 17 54 8 3 9 4 11 30 8 32 10 10 5 201 

Caeca~ flo~ldar.u~ 1 1 1 1 15 l 6 26 

Caecum l~bricatum 4 5 28 2 2 38 79 

Caecum pu1che11um 4 13 4 28 5 1 ss 
Cavolina lonslroatrla 1 1 

Cerithitea cootata 104 321 25 1 92 543 

Cerlthlopsis ~reenl 2 1 5 1 1 - 11 

Cerlthlopsla ap. 1 2 2 14 7 1 1 3 30 

c~~ithl~psia ep. 2 1 2 2· 4 2 1 5 2 19 

Cerithlcpsla •P• 3 2 2 

Cerithlu~ alglcola 1 1 2 l 5 

Cer!thlu~ ~burneum 1 11 1 s 7 25 9 24 21 34 12 13 14 3 leli 

Cerithiu~ 11tteratua 6* 25 4 2 3 3 18 1 10 21 93 

Cerlthium 1utosum 3 1 12 16 

Cer1tt,1u" r.>uscarum 2 1 4 15 4 5 4 1 11 47 

Ce~lthiu~ •PP• (juvenllea) 8 14 10 3 13 39 6 48 153 6 17 30 25 372 

Col~~b~t1a mercatoria 4 t 1 1 2 2 2 3 2 18 

Con ... s atearnaU 1 1 4 1 1 2 2 12 
~ 

Cos:niocc.ncl.a nltena 1 2 1 8 15 1 3 l 38 ,.. 
Cra•&laplra cf. f,.aceacena 1 1 :v 

Crasslspira 1eucocyaa 2 2 1 7 2 15 
:00: 

Creplduta convexa 4 1 7 1 10 1 3 8 5 1 41 r& 
C~epi:luta plana 1 1 1 l 2 26 4 36 

,.. 
Crepidu1a •PP• (juven11ee) 5 41 22 2 11 2 40 13 4 2 8 8 41 5 8 212 z 

Crenia ap. 2 2 ::> 
Cruc:ihu1UI'I cf. au·iat- 2 2 (JI 

Cylichna •P• 1 5 1 1 8 10 

Detracla bu11aoldaa 1 - 1 en 
Diastema varl- 8 1 151 10 86 18 63 s 203 12 90 15 662 ca 
lllaatocaa lpo 49 122 2 173 ~ 

~ 
CD ,.. 
:v ... 
10 ...., 
(JI 
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26 113 112 111 1a 17 30 Z3 24 32 ::u 
GASTROPOD SPECU:S :00: 

Ina1ea BLK BLK RL BLK RL OL RL OL RL OL RL OL lL OL RL 01. tD Totel • z 
Dtodcra cayenenala 1 1 • 
Dlodora dyaonl 2 4 6 z 

E~ar~inula pu~i1a -· 2 2 ? 
Epitontuo echinatleoatua 1 1 1 4 (II 

Ferrissta cf. excentrlea 2 2 
00 

Finella dubia 1 3 3 9 (I) 

Castrocopta pellucid• 1 10 11 ,.., ., 
Cranultna o'~1tformla 1 1 2 3 2 4 s 3 9 31 -4 

Ha~l~c~a elegans 1 5 1 1* 3 12 !i! 
H"nrya gol1"'""1 6 6 7 2 1 2 2 2 29 m ,.., 
Hyaltna albolineata 2 1 3 4 2 2 1 15 ::u 

Hyali:-a• av~na 1 2 3 ... 
00 

Hyal ba :-all ida 1 1 3 2 2 9 ...., 
L~ell~xis oicra 2 2 (II 

Litlc~a ~elanost~a 3 2 6 
~:an;;~ Ita bartlett1 2 3 4 9 
~anbelia biccnica l 2 1 2 6 
~ar&inella epicina 1 3 2 3 1 a 1 3 1 7 30 
Mor&inella eburneo1a 3 1 4 2 7 1 4 l3 3 1 39 
~arsinella labiata 4 2 1 7 
~ar§lnella lavalleeana 2 15 9 5 3 12 4 2 2 4 10 4 12 19 103 
~!arginel la rocs~vel tl 1 l 1 l 1 1 6 
Mer~!r.ella •:>P• (juvenl1ea) 3 10 19 3 7 1 11 4 2 3 21 9 1 1 95 
Y.Ar~inell~?•i• aerrel 12 1 2 7 3 7 3 12 3 s 7 39 16 117 
Harinula auccinea 2 2 
M•ioceraa cornucoplaa 9 1 2 3 12 9 5 5 7 15 68 
M~iocera' nitldum 5 4 10 17 1 104 48 247 138 580 50S 655 192 849 7 2 3364 
Mel~fUI coffeua 4 4 
~elanclla ap. 4 2 2 1 3 2 16 
~etvnger.A b1~p1nosa · 1 2 
Xitrella .. rgue 3 1 2 2 a 
Mltrella nyctela 2 5 1 8 
Mc~uLu 1:\.C:Iulue 8 36 10 46 22 80 24 38 20 49 12 80 17 11 453 
Nauarlua albue 3 2 3 1 1 3 2 15 
~eodrlllla cydla 1 1 
Ne~ltina vlrglnea 3 2# 5 
~o•t~l• i~preasa 5 2 26 5 1 39 
Odostc~ia laevlgata 5 1 2 1 l 3 1 l 3 18 
O~oste>,.la •P• 1 11 1 2 15 
Ollvella dealbeta 5 9 3 2 11 8 ta 56 
Olivella Dlinuta 3 a 11 
Pachystremlscus ornatua 2 2 4 
Pachystre~iecua pu1che11ue a 30 3 3 44 
Parvitur~o cf. rehderl 1 1 
Perslcula fluctuate 1 2 4 
Phy•a mamorata 12 12 
Polygyra carpenterlana 2 2 
Pyr~tde1la crenulata 1 1 
Pyra!oldella •P• 3 z 5 
Pyraocythara •P• 1 1 1 z 1 5 11 
Pyraopborue coronatua 781 36 1 1 119 

N 
00 
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CAST !lOP Oil SPECIES 
26 113 112 111 18 17 30 23 24 32 

Ina1ee BLM BLM JU. BLM JU. OL JU. OL JU. OL JU. OL ltL OL ltL OL Til Tot al 

llsacella carlbaea 1 4 2 1 2 10 

lissolna bryerea 1 2 1 3 4 1 1 13 

Rissolna cancellate 2 1 1 1 1 9 3 18 

Rlssolna cateabyana 32 32 

Risaolna ~ultlcostata 1 1 4 1 8 

Rissolna atrlosa l 6 1 1 l 11 

Sayella cf. crosseana 1 1 2 

Sayella cf. fusca l 1 

s~ara&Gla vtrlde~arla 1 1 4 4 6 18 

Solarlorbls cf. termlna11a 1 2 3 6 

Succinf'a ap. 1 2 2 

Sucdnea sp. 2 1 ·1 

Tegula !asc:iata l 2 2 4 3 2 16 

Tetnost~a cf. clavlum 1 4 2 7 

~einosto~a cf. megastoma 1 2 1 1 2 8 

Thala foveate 1 2 4 5 2 16 

Thy s~no?h?ra cf. conapurc:ate1la 4 4 

Trico!ia atfin l a 1 2 36 139 8 20 26 37 23 91 44 97 5 79 608 

>rlcolla bella 4 20 2 3 2 6 6 9 13 10 18 18 111 

lrlphora nl6roctncta 1 3 2 6 

Trlphora turrlsthomae 2 2 

Trlrhora sp . 3 1 5 1 10 2 24 

Truncate1la spp. 36 1 2 39 

Tu~~onilla bc~udenaia 8 1 3 2 16 19 19 3 2 l 5 79 

Turb~nllla heilprlni 3 1 1 2 3 3 3 l 17 

Turbonilla cf. pyrrha 1 1 

Turconllla unillrata 1 2 1 4 

Turbon!ll a •P• 1 1 2 

Ye~icularla aplrata 1 3 1 4 1 10 

Vexlll~~ albcclnc:tum 1 2 3 

VexilluD h8nley1 1 1 1 1 4 

Vitrlnella florldana 1 4 2 7 

Vitrinella helicoidea 1 1 4 6 

Zebina brownian& 3 26 35 10 22 33 s 6 6 3 34 22 205 

SCAPHOPOI> SPECIES ~ 

Cadu1ua caro11nana1a 1 2 1 4 
, 
XI 

Dantalium antillana 1 1 2 
,00: 

~ ,.. 
CHITON SPECIES 

z 
~ 

Acanthochttona cf. PYs-&•• 1 1 2 Ul 

Craape4och1ton cf. b.mph1111 2 2 '!' 
lachnoclliton cfo papU1ona -. 24 1 16 1 31 I 11 

(I) 

t; 
..... 
!i! 
w , 
XI ... 
'() ..... 
Ul 



BIVALVE SPECIES 26 113 112 111 18 17 30 D 24 32 ~ 
Inalh BUt BUt RL BUt RL OL RL OL RL OL RL OL IL OL IL OL TD Total , 

::0 

"" 
,M,ericard1a guppy! 1 3 3 1' 2 21 4 12 48 ~ 
An~a1oca~dia auberlana 1076 66 5 51 2 2 1 1 2 5 1211 ,.. 
An=ia atmo-lex 11 11 11 11 11 1 21 11 9 z: 
Barbatia cance11a~la 1 3 2 6 ~ 
Barbatia cf. domingenela 2 2 2 6 Ul 
Brachl~ontes exuatua 254 4 18 4 133 176 7 96 10 332 20 62 1 4 1122 ~ 
c.rditaT.cra floridana 12 4 3 38 10 2 5 4 3 82 
Carditopslo s~!thil 2 3 l 2: 9 5 22 en , 
Chicnc cancel1ata 20 9 7 10 67 37 15 9 11 44 15 16 41 301 "'0 

-t 
Chior.o> •:>· 2 3 5 28 20 58 ~ 
Codakla orbicu1ata 5 2 4 11 4 9 9 47 I:D 

Crassintl1a lunulata 4 4 
, 
::0 

Crcn~lla diva~icata 1 2 4 2:4 9 54 94 .... 
Cu~in >i a t~ll!no!deo 1 13 8 16 13 3 2 8 4 11 4 89 10 ..., 
Cyreno!da floridana 14 2 17 Ul 

DiplG~onta nucleiformia 1 2 
D!v~ricella q~adr1•u1cata 6 6 
Ervilla concentr!ca 1 15 16 
Ervil ia n! tens · 1 3 16 20 
Eryc!na cf. fernandina 1 3 4 8 
Ce=a &<r.:Tia 134 52 744 36 12 3 1 2 3 5 25 23 1041 
Laev!cardiu~ morton! 100 6 6 10 15 2 7 7 6 160 
Lima pelluc!da 1 1 
Li::-.atuls cf. henderaon1 15 15 
Linga pensy1van1ca 1 1 1 1 9 13 
Lucina na.ssula 3 9 3 6 9 7 2 9 2 5 21 2 78 
Lucin~ pectin&ta 2* 1* 3* 
Lucina c!. radian• 1 3 5 
LyrQrec~.,n antlllarum l 
~ot.ioius squa."':'".osus · l 1 
Muscclus latera1ia 1 1 1 3 
!-~~sc!~a sp. 1 4 3 ll 4 5 3 2 1 34 
l'y•clla sp. 2 2 15 2 2 4 2 27 
~lysella &p. 3 1 1 
~ucula •P• 10 4 2 3 3 7 6 18 10 63 
Paras~arte triquetra 63 16 79 
fa~l!ucina blanda 2 8 2 19 31 
Parvilucina ~ultllineata lS 2 5 6 1 1 30 
fi:"tctt!da i::-.'Jricata 4 11 5 18 14 2 4 10 8 5 1 82 
Pltar fult:linata 3 1 2 2 5 1 2 6 22 
Pl~uro::-.eris tr!dentata 1 14 10 77 103 
fo1yr:.eo:>da maritima 4 110 90 204 
Tag~lus d1visua 1 1 
~ellina candeana 1 2 2 5 
Tellina ~ere. 15 5 4 11 5 7 17 11 32 9 8 7 11 12 4 1 159 
Tellina si::.il 11 3 2 2 4 1 3 2 3 5 3 29 
Tran&ennella cubaniana 2 1 36 11 1_99 249 

* • fragr.ental or abraded apec1mene. I. juvenile epec1111ene. 

Table 2. Suma~ary of Specie• Diatribut1on. 

\AI .... 
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Consistently Common 
Alvania auberiana 
A~~~ph i thalamus cf. 

valle i 
Bulla striata 
CerithiuM eburneum 
Cosmioconcha nitens 
Crepidula spp. 
Diastoma varium 
Marginella apicin~ 
Meioceras nitidu• 
Modulus Modulus 

Species : 

Odostomia impressa 
Turbonilla bermudensis 
Brachidontes exustus 
Pinctada imbricata 
Tell ina me ra 

Ischnochiton cf. 
pap i llosus 

The distribution of most of the 71 species (Table 
3) reflects little consistent environmental con ­
trol. Many of these species are al~o present in 
Caribbean Tidal Delta sediments and have been re­
ported from open marine waters . However, eight 
species are restricted to lagoonal sediments. Re­
presentatives of Rissoina catesbyana (all adult) 
were found only in the surface sediments of lagoonal 
mudbank core 18, otherwise, no consistent differen­
ces in mudbank and pond faunas are observed. Some 
species, for example the gastropods Diastoma vari ­
UIII, Modulus 11odulus, Meioceras nitidu11, Tricolia 
affinis, and the bivalve Brachidontes exustus, are 
commonly found in relatively large numbers in sur­
face lagoonal sediments. 

Representatives of certain species usually found 
in the study area in more open marine conditions 
(Caribbean Tidal Delta) are found in sediments near 
the tidal channel (cores 23, 24 and, to some ex­
tent, 30), illustrating a mixing of lagoonal and 
more normal marine assemblages : Caecum spp., Meio­
ceras cornucopiae, Pachystremisctis spp., and Tri­
colia bella. 

Caribbean Tidal Delta Assemblage 
Restricted species: 

Alaba incerta Cadulus carolinensis 
Cavolina longirostris Dentalium antillarum 
Hya l ina avena 
Litiopa 11elanostoma 
Pyramidella crenulata 
Triphora tu-rristhoaae 

Barbatia spp. 
Crassinella lunulata 
Divaricella quadrisul-

cata 
Ervilia spp. 
Erycina cf. fernandina 
Limatula cf. hendersoni 

Consistently Common Species: · 
Caecum spp. _ Aaericardia guppyi 
Cerithiua litteratum Crenella divaricata 
Cerithiu• lutosua Linga pensylvanica 
Mar.ginellopsis serrei Nucula sp •. 
Meioceras cornucopiae Parvilucina blanda 
Olivella spp. Pitar fulminata 
Pachystremiscus spp. Pleuromeris tridentata 
Tricolia bella Transennella cubaniana 

The Caribbean Tidal Delta Assemblage has the hr­
gest number of species (Table a, 91 species) of the 
taree assemblages. The species restricted to thia 
environment are usually present in relatively small 
numbers. Representatives of one bivalve, Pleurome• 
ris tridentata, are found in moderate numbers, 
whereas representatives of another . bivalve, Trans ­
enne lla cuban·iana, are found in somewhat larger num­
bers (Table 2). 
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Several species appear to be common to both La­
goonal and Tidal Delta sediments, the gastropods 
Acteocina candei, Marginella lavalleeana, Tricolia 
affinis, Zebina broumiana and the bivalves Chione 
cance !lata, Codakia orbiculata and Gemma. gem11a. 

Subsurface-Open-Lagoon Asse111blage . 
The upward change from open-lagoon sediments to 

restricted-lagoon sediments is seen in all of the 
cores from Nichupte Lagoon proper and in one core 
from the Back-Lagoon Marsh (Ill). Figure 5 is a 
cross -·section illustrating the horizontal distri­
bution of Open-Lagoon sediments and Restricted-La­
goon sediments are interpreted' from the vertical 
distribution of these sediment types in cores 18, 
111, 112,and 113. This figure also illustrates the 
lagoonward encroachment of mangroves as indicated 
by the upward change from Restricted-Lagoon sedi­
ments to Back - Lagoon-Marsh sediments in Cores 111 
and 112. 

In the subsurface parts of the cores (depths in 
excess of 0.25 to 0.8 meters) interpreted as Open­
Lagoonal, the molluscan assemblage is essentially 
a mixture of Restricted-Lagoon forms and forms cha­
racteristic of the Caribbean Tidal Delta Assem­
blage. 

At the contact of Open-Lagoon sediments and re­
stricted lagoon sediments, several downward trends 
are observed (Table 2 and Appendix B: Tables 6-8): 

1. Representatives of some species that are. 
characteristic of the Restricted-Lagoon environment 
decrease in number: 

Brachidontes exustus 
Carditamera floridana 
Cumingia tellinoides 
Laevicardium 110rtoni 

2. Representatives of some species that are 
present inRestricted-Lagoon sediments but are more 
common in the Caribbean Tidal Delta sediments, in­
crease in number downward: 

Acmaea pulcherrima Tricolia bella 
Cerithium litteratum Zebina browniana 
Margine lla lava lleeana 
Marginellopsis serrei . 
Rissoina canceilata 
Tegula fasciata 

Codakia orbiculata 
Luc i·na nas s u la 
Nucula sp. 
Transennella cubaniana 

3. Several species appear that are character­
istic of ~he Caribbean Tidal Delta Assemblage but 
are absent in Restricted Lagoonal sediments: 

Caecum spp. 
Olivella · spp. 
Smaragdia viridemaris 

Cadulus carolinensis 
Dentalium antillarua 

Ervilia spp. 
Erycina sp. cf. E. fernandina 

The sudden downward decrease in faunal diversity 
(Table 3) and . the change in relative abundance of 
several species strikingly illustrates the effect 
that the restriction of Nichupte Lagoon had on the 
molluscan faunas. 
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TABLE 3 

DEPOS ITIONAL ENVIRONMENT GASTROPODA SGAPHOPODA AMPHINEURA BIVALVIA 

Ingles Lagoon 

Back-Lagoon Marsh 

Nichupte Lagoon 
mud bank 
main body (pond) 
tidal de lta 

Caribbean Tidal Del t a 

Subsurface : Ope n Lagoon 
mudbank 
main body ( pond ) 
tidal delta 

16 

15 

49 
52 
44 

58 

63 
65 
55 

2 

1 
1 
1 

1 
1 
1 

3 
1 
2 

8 

7 

20 
19 
24 

31 

13 
28 
27 

24 

22 

70 
72 
69 

91 

80 
95 
85 

Table 3. Number of Spec i es Found in each Depositional Environment. 

COMPARISON WITH FLORIDA BAY MOLLUSCAN DISTRIBUTION 

Turney and Perkins (1972) re ce n t ly pre sented a 
detailed analysis of molluscan distribution in Flo­
rida Bay illustrating the exten t t o wh ich mollusks 
are controlled by the physical e nv i r onment. Turney 
and Perkin·s recognized four 'sube nv i ronments' of 
deposition (Northern,Interior, Atlan tic , and Gulf 
based on physical parameters (for example : salini­
ty, water circulation and' currents) (Turney and 
Perkins 1972: 1, Table 1). Their study was of a 
broader scope and concerned with a much larger area, 
but it serves as a useful model for comparison with 
physical conditions and · molluscan distribution in 
south~rn Nichupte Lagoon. The 'Northern Suben­
vironment' of Flodda Bay, like the Back-Lagoon 
Marsh ofNichupte Lagoon, is characterized by short­
term and seasonal variations in salinity, caused 
by freshwater runoff from the mainland and restrict­
ed circulation (Turney and Perkins 1972 : 5). The 
'Inter i or Suhenvironment' of Florida Bay, like the 
Lagoonal Environment of Nichupte Lagoon, is char­
acterized by restricted circulation, but is not 
subjected to large short-~erm or seasonal varia· 
tions in salinity (Turney and Perkins, 1972: 5, 
Table 1) . The 'Atlantic Subenvironment' ofFlorida 
Bay, like the Caribbean . Tidal Delta depositional 
environment in the Nichupte Lagoon area, approaches 
normal marine c,onditions and has little temperature 
and salinity fluctuation (Turney and Perkins, 1972: 
8, Table 1). The 'Gulf Subenvironment' of Florida 
Bay is hydrographically and sedimentologically si­
milar to the 'Atlantic Subenvironment' primarily 
on the basis of molluscan faunas (Turney and Per­
kins, 1972: 13, fig. 6). Although three species 
froril the 'Gulf Subenvironment' are found in Nichup­
te Lagoon (Carditaaera floridana, Phacoides nassu­
la and Tell ina si•ilis), it is not possible to dis­
tinguish a counterpart of the 'Gulf Subenvironment' 
in southern Nichupte Lagoon. 

Table 4 is a chart designed to show the species 

1n common for the correspond i ng environments 1n 
Flor i da Bay and sou t hern Ni chupte Lagoon. 

SUHHARY AND CONCLUSIONS 

Representa t ives of 182 spec ies of mollusks, re­
presenting 123 genera have been identified from 
surface and subsurface sediments of southern Ni chup­
te Lagoon. The distribution of · a large number of 
these species is gre~ttly influenced by parameters 
in the depos i tional environments and it is possible 
to recognize Back-Lagoon Marsh, Restr i cted Lagoon 
and Caribbean Tidal Delta mollusk assemblages in 
surface sediments. The Back- Lagoon Marsh assemblage 
is characterized by a few non-marine and brackish-

. water species, some of wh i ch are represented in 
large numbers. The Restr i cted Lagoon assemblage is 
characteri.zed by a change in character (marine) when 
compared with the Back-Lagoon Marsh assemblage , and 
a substantial increase in diversity, but still, a 
small number of species is dominant. The Caribbean 
Tidal Delta assemblage is characterized by increased 
diversity over the Restricted Lagoon assemblage. 
Representatives of only two species are present in 
numbers in excess of 10 i n most samples. 

Molluscan distribution is also seen to be envi­
ronmental! y controlled in the suJ:.surface. In the 
subsurface Open Lagoon environment, characteristic 
of a time when southern Nichupte Lagoon was less 
restricted, the mollusk assemblage is marked by a 
greater diversity and by occurrence of more normal 
marine forms when compared with the present - day 
Restricted Lagoon assemblage. 
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Northern 
Subenvironment 

Nenr1hore 
and on keya 

Interior 
Subenvirorunent 

Atlantic 
Subenvirorunent 

TABLI 4 

FLORIDA BAY 

Characteristic speciea: 
Anomalocardia cuneimeria 

Species more common here than elacvhere: 
Ostrea sp. 
Parastarte triquetra 
l.yonsia floridana 
Risscina brownian& 
Melongena corona 
Retusa canaliculata 

Melampus coffeua 
Truncatella epp. 
Batillaria minima 
Cerithidea scalariformia 
Pseudocyrena maritima 

Characteristic speclea: 
Brachidontes exu1tua 
Pinctada radiate 
Cerithium muscarum 
Dittium varium 

Species more common here than- elsewhere: 
Lucina multilineata 
RiRRoina br.yerea 
~1odulu>~ Joodulul 
Olivella sp. 

Characteristic species: · 
Codakia orbicularia 
Tegula fasciata 
Astraca longlspina 
Astraea americana 
Cerithium litteratua 

Species more common here than el1eWhere1 
Barbatia cancellaria 
Glycymeris pectlnata 
Lucina pensylvanlea 
Codakia orbiculate 
Trigcniocardia medlua 
Laevicardium laevlgatum 
Chione pygmaea 
Acmsea sp. 
Tricolla sp. 
Smaragdla virldla 
Vermicularla •P• 
Ccrithium eburneum 
Melanella 
Natica carena 
Columbella mercatoria 
Terebra sp. 
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NICHUPT£ 

+ 

+ 

++ 
+ 
+ 

+ 
+ 

• 
+ 

+ 
+ 
+ 
+ 

++ 
+ 
+ 
++ 

+ 
+ 
+ 
+ 

+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 

Back-Lagoon 
Harah 

Lagoon 

Caribbean 
Tidal Delta 

and 

Open Lagooo 

+ • pre1ent a • aimilar apecles c. costata preaent. 
++ • present but more ca~on elsewhere 

• absent 
b synonym is A. phoebla. 

Table 4. Comparhon of Molluscan Distrib\ltion ln Florida Bay (fran Turney and 
PerkinR, 1972; p. 9-13, figs. 6, 11) with that of Nichupte Lagoon. 
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SYSTEMATICS 

Specimens of most of the species found in Nichup­
te Lagoon are well illustrated in other, easily lo­
cated references. The only forms illustrated here 
are either the most unusual or those that have not 
been well illustrated previo~sly (Plate 1). 

The following abbreviations have been used in 
the Occurrence paragraphs in the Systematics part 
of this paper and in Tables 2 and 6-8: 
BUM - Back-Lagoon Marsh OL - Open Lagoon 
RL - Restricted Lagoon TO - Caribbean Tidal Delta 

In tabulation of bivalve specimens, disarticulated 
left and right valves were counted separately and 
the larger of the resulting number, plus the number 
of whole specimens collected, was recorded as the 
number of specimens collected (Tables 2 and 6-8; 
Occurrence information). 

CLASS GASTROPODA Cuvler, 1797 
Subclaaa PROSOBRANatJA ·Hilne-Edwards, 181«1 

Order ARCHAEOGASTROPODA Thiele, 1925 
Superfamily FISSURELLACEA Fl•ming, 1822 

Family FISSURELLIDAE Fleming, 1822 
Subfamily EHARGINULINAE Gray, 183• 

Genus EHARGINULA Lamarck, 1801 

Emarginula pumila (A. Adams, 1851) 
References: Farfante,1947 : 107-108, pl. 47; Kor­

nicker, 1965 : ll6, pl. 1: 2; Morris, 1973: 112, pl. 
pl. 36: 10; Abbott, 1974: 20, no. 41. 

Description: The small shell (diam. 5 mm, ht 1.5 
mm) is yellow-green, moderately arched and bears a 
slit, 1 mm long at the anterior margin. 

Occurrence: Two specimens were recovered from OL 
sediments of Core 24 (depth 240-260 em). 

Total number collected: 2. 
Distribution: Southeastern Florida, Bermuda, the 

West Indies, south to Brazil. 
Remarks: Identification of specimens was veri­

fied by Dr. D. R. Moore (personal communication, 
1974). 

Subfamily DIODORINAE Odhner, 1932 
Genus DIODORA Gray, 1821 

Diodora cayenensis (Lamarck, 1822) 
References: Farfante, 1943: S-7, pl. 2: 1-6; Ab­

bott, 1954: 96, pl. 17m; Coomans, 1958: 53, pl. 2: 
lower left; Warmke and Abbott, 1962: 37, pl. Sk; 
Rice and K?rriicker, 1965: 116~,. pl. 1: 3; Andrews, 
1971: 54, hg.; Abbott, 1974: <:3, no. 88. 

Description: The only specimen recovered from Ni­
chupte Lagoon is large (diam. 32 mm, ht 11 mm) and 
moderately heavy. The shell is weathered and 
bleached chalky-white .. Sculpture consists of fine, 
closely ·spaced, nearly equal, radiating ribs which 
are crossed by numerous concentric threads. The 
orifice is oval with a heavy callus. The margins 
are finely crenulate. 

Occurrence : One specimen was taken from OL sed.i­
ments of Core 17 (depth llS em) . 

Total number collected : 1. 
Distribution: Maryland south to Brazil. 

Diodora dysoni (Reeve, 1850) 
References : Farfante, 1943: 7-8, pl. 2: 11, top; 

Coomans, 1958:53, pl. · 3: center; Warmke and Abbott, 
1962, p. 37-38, pl. S:e; Morris 1973: 110, pl. 36: 
2; Abbo,tt, 1974: 24, no. 91. 

Description: The largest specimen (diam. 4. 5 mm, 
ht 1.6 mm) found is juvenile, moderately arched, 
white and ornamented with 18 major radiating ribs, 
crossed by concentric ridges. Nodules are formed 
at the po1nts of intersection. Eight solid, char­
coal-gray rays radiate from the orifice which is 
bounded anteriorly and laterally by a black line. · 

Occurrence: Two specimens were· recovered from RL 
sediments of Core 18 (depth 10 em) and four speci­
mens from (L sediments of Core 24 (depth 125-185 
em). · 

Total number collected: 6. 
Distribution: Bermuda , Florida, the West Indies, 

south to Brazil. 

Family ACHAEIDAE Carpenter, 1857 
Genus ACHAEA Rathke, in Esehseholtz, 1830 

Subgenus COLLISELLA Dall, 1871 

Acmaea pustulata (Helbling, 1779) form pulcherriaa 
( 'Guilding' Petit, 1856) 

References: Abbott, 1954: 106; Warmke and Abbott, 
1962:41, pl. 6c; Morris, 1973: 114, pl. 37: 1; Ab­
bott, 1974: 33, no. 168. 
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EXPLANATION OF PLATE I 

Fig. 1. Amphithalamus sp. cf. A. vallei Aguayo and 
Jaume, 1947 (height 1.06 mm, diam. 0 .76 mm) . 

Fig. 2. Barleeia sp. (height 2. 9 mm, diam. 1. 5 nrn). 

Fig. 3. Turboni l la berti!Udens is Dall and Bartsch, 
1911 (height 2.36 mm, diam. 0.60 mm). 

Description : Sp-ecimens found vary in size (diam. 
1 to 8 mm) and in ratio of diameter to height (3 / 1 
to 4/1). The exterior of the thin shell is white 
with flecks of orange-red, arranged in 12 radiating 
rays. The interior is semitransparent, polished 
white with a yellowish callus. 

Occurrence: Representatives of this species are 
found in relatively small numbers in most RL, OL 
and TD sediments. 

Total number collected: 212. 
Distribution : Bermuda, ·southeastern Florida, and 

the West Indies. 
Remarks : Identification of specimens was verified 

by Dr. D. R. Moore (personal communication, 197 4). 

Fig. 4. Enlargement of part of Fig. 3 (X 190). 

Fig. 5. Turbonilla sp. (height 1.9, diam. 0.44 mm). 

Fig. 6, 7. Erycina sp. cf.E. fernandina Dall, 1899 .. 
6, left valve (length 3.10 mm, height 2.26 mm); 
7, right valve (length 2.74 nrn, height 2.14 mm). 

Superfam ily TROCHACEA, Rafinesque, 1815 
Family TROCHIDAE, Rafinesque, 1815 

Subfamily HONODONTINAE Cossman, 1916 
Genus TEGULA lesson, 1835 

Tegula fasciata (Born, 1778) 
References: Abbott, 1954: 118, pl. 17 p; Warmke 

and Abbott, 1962 : 44, pl. 7d; Andrews 1971: 56, fig.; 
Morris, 1973: 121, pl. 38:2; Abbott, 1974: 50, no . 
378. 

Description: The largest specimen found (ht6 mm, 
diam. 8. 5 mm) has 4postnuclear whorls (most adults 
have 12 postnuclear whorls and measure 12 to 18 mm 
in diameter; Andrews, 1971: 56L. All of the shells 
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are redd ish brown with white and black mottlings . 
Under l ow magnification, spiral rowsofalternating 
red and white dashes are seen. 

Occurrence: Represen ta ti ves of this species are 
found in relatively small numbers in some RL and OL 
sediments. 

Total number collected: 16. 
Distribution: Southern Florida, the West Indies, 

south to Brazil. 
· Remarks: Identification of specimens was verified 

by Dr . D.R. Moore (personal communicati on , 1974) . 

Family CYCLOSTREHATIDAE Fischer, 1885 
Subfuily SKENEIDAE Thiele, 1929 

Genua PARVITURBO Pilabry and McGinty, 19-5 

Parviturbo sp., .cf . P. rehderi Pilsbry and McGinty, 
1945 

References: Pilsbry and McGinty, 1945b, p. 54-
55, pl. 6: i; Abbott, 1974 : 57, no . 460. 

Description: The largest specimen recovered from 
Nichupte Lagoon sediments is minut'e (ht 0.94 mm, 
diameter 0.94 mm) and juvenile. The nuclear whorl 
is whiteandsmooth whereas the 2postnuclear whorls 
are marked with spiral colds, the interspaces of 
whic.h are marked with fine and closely spaced axial 
striae. The first postnuclear whorl has 4 spiral 
cords. The umbilicus is narrow and bounded by a 
spiral cord. 

Occurrence: One specimen was recovered from ID 
sediment of Core 32 (depth 5 em). 

Total number collected: 1. 
Distribution: .Southern Florida, south to Panama. 

Fa~~ily TURSINIDAE Rafinesque, 1815 
Subfa11ily ASTRAEINAE Davies, 1933 

Genua ASTRAEA Reding, 1798 

Astraea americana (Gmelin , 1791) 
References: Dall and Simpson, 1901 : 442; Abbott, 

1954 : 124, pl . 3 i; Rice and Kornicker , 1962: 368, 
pl. 2: 14; Morris, 1973: 124 , pl. 38; Abbott , 1974: 
59, pl. 2: 481. 

Description: The adult shell is ·large (ht 25 mm, 
diam. 21 mm), solid, stony, chalky light brown and 
white . The juvenile shell is light brown with nu­
merous cream- colored axial ribs; however, in gene­
ral appearance the juvenile differs markedly from 
the · adult. In the juvenile shell, the axial ribs 
terminate as bifurcated spines at the periphery. 
Close examination of ear 1 ier whorls in the adult 
shell reveals this pattern; however, most of the 
spines are worn and only the axial ribs remain. 
The mean spire angle also differs (juvenile 700, 
adult 57°) but measurement of the angle formed by 
early whorls in the adult agrees with the angle of 
the juvenile spire. These and · other measurements 
are shown below: 

number H w 
post-nuclear height width H/ W number spire 

whorls ( rnn) ( mrn) .ratio basal angle 
ridges ---- -----· -----------------

2.0 2.2 3.5 1/1.60 1 740 
3.5 4.0 5. 5 1/1. 38 3 740 
5. 0 8.5 11.0 1/1.30 4 70° 
7 . 0 24.5 21.5 1/ 0.88 6 54° 

llJring ontogeny , spines are repl aced by ribs, the 
shell becomes more elongate and the spire becomes 
acute . 

Occurrence: Representat i ves of this species are 
found in RL sediments of Core s 18 and 30 and the 
OL sediments of Cores 111 , 17, 18, 30 and 24. 

Total ·number colle cted : 30. 
Distribution: Southe as tern Florida. 
Remarks: The same ontogenetic changes are obser­

ved among representative s of this distinctive spe­
cies in reference samples, collected by the author, 
from John PenneKamp Coral Reef preserve in southern 
Florida. 

Astraea phoebia Riiding , 1798 
References: Abbott , 1958 : 30-31, map 6; Warmke 

and Abbott, 1962 : 47-48, pl. 8g; Abbott , 1974: 58-
59, pl. 2: 479. 

Description : Fragments of this low-spired, cream­
colored, triangular-spined shell are found in Ni­
chupte Lagoon sediments. The largest fragment is 
less than half complete (reconstructed shell height 
9 mm), but distinct. 

Occurrence: Fragmental specimens were found in 
surface RL sediments of Core 17 and OL sediments 
of Core 18 (depth 190 em). 

Total number collected : 2 fragments. 
Distribution : Bermuda, northwes t Florida to south­

east Florida and the West Indies. Brazil. 
Remarks : Whole shells, collected in the Florida 

Keys, were useful for corrparison with fragmental 
remains from Nichupte Lagoon. 

F11111 i ly PHASIANELLIDAE Swainson, 1811.0 
Genus TRICOLIA Risso, 1826 

Four distinct forms of Tricol i a have been found 
in sediments from Nichupte Lagoon. Two of the forms 
present in the lagoon are assigned to the species 
Tricolia affinis. Robertson (19 58 : 262-268) de­
scribes · four subspecies of T. affinis, but the wide 
variety of color patterns among representatives of 
this species from Nichupte Lagoon makes subspeci­
fic identification difficult without comparative 
material. A third form , designated below as Tri­
col ·ia sp. cf. T. aff inis, is described but no sub­
species name is applied at thi s time. A fourth 
distinct form is r. be lla . 

Tricolia affinis (C . B. Adams , 1850) 
References: Clench and Turner, · 1950: 250 , pl. 36: 

6; Abbott, 1954:126-127; Robertson, 1958 : 262- 268, 
pl. 143~145; Warmke and Abbott , 1962: 48, pl. 8 : a; 
Andrews, 1971 : 56; Abbott , 1974: 61-62. 

Description: The first form of Tri colia affinis 
1s cream- colored with alternating brick-red dots 
and white dashes. Generally, the shell is thin, 
has 3~ whorls and measures 4 mm (ht) by 3 mm (diam.). 
The nuclear whorls are finely striated and the la­
ter whorls are smooth and well-rounded. The spire 
is produced at an angle of 630 to 65o. The aper-. 
ture is oval and the umbilicus is deep and narrow. 

The second form of T. affinis is like the first 
except that seven pairs of irregular, wavy axial 
streaks are superimposed on the dot-dash pattern. 
The streaks are alternating flames of brown and 
white, red and white or orange and ...bite . The 
shell is relatively heavier and the nuclear whorls 
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are smooth. The umbilicus is a li~tle wider than 
that of the first form. 

Occurrence : Representatives of this species are 
found in most flL sediments and to a lesser extent 
in 01... and 1D sediments. Tricolia a/finis is the 
most abundant species of the genus Tricolia repre­
sented in Nichupte Lagoon sediments. <Ally three 
individuals of the first form were found (core 23, 
depth 10 em), but the second form is well repre­
sented in most lagoonal sediments. 

Distribution : Florida, Gulf of Mexico, West In­
dies., south to Brazil. 

Remarks :· Dr. D. R. Moore verified the identifi­
cation of the first form of T. a/finis (personal 
conmmication, 1974). 

Tricolia sp. cf. T. a/finis (C. B. Adams, 1850) 
Description: In .general shell morphology, these 

specimens are much like the second form of T. af­
finis. The primary difference is a lack of spots 
and greater regularity of" color flames . · There are 
two rows of. flames (alternating dark brown and 
whi~e) on each whorl. The white flame-marks are 
triangular in outline (especially inthe upper row), 
whereas the brown color fills in the remaining al;'ea. 
Whether these seemingly surficial differences are 
important enough to keep the specimens taxonomical­
ly separate from T. affinis is questionable; how­
ever, this decision cannot be made without access 
to identified comparable material. 

Total number collected: 608. 

Tricolia bella (M. Smith, 1937) . 
References: Smith, 1937: 81, pl. 31: 30; . Clench 

and Turner, 1950: 331, pl. 40: 9, Turbo (?) pul­
chellus Adams, 1845; Abbott, 1954: 127, pl. 17 r; 
Robertson, 1958: 274-276, pl. 139: 5, 142: 4, 5, 
143: 5, 147: 1, 2; Warmke and Abbott, 1962: 49, pl. 
8 f; Abbott, 1974: 62, no. 512. 

Description: The small shell (ht 4.2 mm, qiam. 
2.1 mm) is moderately striated and the whorls are 
shouldered. The color pattern is alternating brown 
and white dashes on a cream-colored background. 
The aperture is nearly round and the umbilicus is 
a small slit. 

Occurrence: Representatives of this species are 
found in OL and 1D sediments and to a lesser extent 
in flL sediments. 

Total number collected : 111. 
Distribution: Florida, the West Indies, south to 

Brazil. 

Fa.ily NERITIDAE Rafinesque, 1815 
Genus NERITINA L.-arck, 1816 

Neritina virginea (Linnaeus, 1758) 
Ref~rences: Russell, 1941: 374-377, pl. 2: 7, 8; 

Abbott, 1954: 129, pl. 4 i; Coomans, 1958: 61, pl. 
7, right; Warmke and . Abbott, 1962: 50, pl. 9, f; 
Andrews, 1971: 58, fig.; Morris, 1973: . 128, pl. 39: 
9; Abbott, 1974 : 64, pl. 3 : 527. 

Description: The .largest shell (ht 14 DID, diam. 
11 -> has 4 whorls. · The body whorl makes up most 
of the shell (ht. 10 Dill). The color of the shell 
is white with dark purple lines and white mottling: 

Occurrence; Three adult specimens were recovered 
from ll.M aedi~~ents of Core 113 (depth 55 em) and 
two juvenile apeci.ens were recovered from R.. sedi­
ments of Core 11~ (depth 80-130 em). 
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Total number collected : 5. 
Distribution: Bermuda, Florida, the Gulf of Mexi­

co, the West Indies, south to Brazil. 

Subfamily SHARAGDIINAE Baker, 1923 
Genus SHARAGDIA lsael, 1869 

Smaragdia viridis virideaaris (Maury, 1917) 
References: Maury, 1917: 316-317, pl. 24: 11, Ne~ · 

rita viridemaris, Lower Miocene; Abbott, 1954:130, 
pl. 4 h; Rice and Kornicker, 1962: 369, pl. 4: 13; 
Warmke and Abbott, 1962 : 52, pl. 9e; Andrews, 1971: 
58-59, frontisp. and fig.; Robertson, 1971, pl. 1: 
1-4, ~ .photosoflarvalS. viridis; Morris, 1973, 
pl. 39: 13. 

Description : The largest shell (ht 7.5 mm, diam. 
5 mm) found in the sediment is small and glossy. 
Most of the shells are smaller (ht 3 mm, diam. 2 
nm) but are recognized by their bright yellow~green 
color with white streaks near the apex. 

Occurrence : Representatives of this species are 
found in relatively small numbers in some CL and 'ID 
sediments and to a lesser extent in R.. sediments. 

Total number collected: 18. 
Distribution: Bermuda, Florida, the ·Gulf of Mex­

ico and the West Indies. 

Order MESOGASTROPODA Thiele, 1925 
Superfamily RISSOACEA Gray, 18'7 
Family HYDROBIIOAE Stimpson, 1865 

Genus PYRGOPHORUS Ancey, 1888 

Thompson (1968 : 37-38) reviews the complex nomen•. 
clatorial history ofPotamopyrgus coronatus (Pfeif­
fer, 1840), concluding that the proper generic de­
signation is Pyrgophorus Ancey. 

Pyrgophorus coronatus (Pfeiffer, 1840) 
References : von Martens, 1890-1891: 432-434; Pils­

bry, 189lb: 328; vander Schalie, 1948: 107-108, pl. 
9: 11; Thompson, 1968: 37. 

Description: The small, opaque white shell (ht 
4 mm, diam. 2.3 mm) iselongate with4rounded post­
nuclear whorls. The shell is marked with very fine 
spiral striae which are sometimes obsolete. The 
angle of spire divergence is variable (35° to . 43°). 
The sutures are impressed. Two forms of this spe­
cies are represented in the sediments of the Back 
Lagoon Marsh in southern Nichupte Lagoon, one form 
ecarinate and the other carinate. The sculptural 
carinae are poorly developed at best and absent in 
most shells. Triangular spines are present on the 
uppermost spiral thread of the third and fourth 
postnuclear whorl in the carinate form. 

Occurrence: Representatives of this species are 
found in relatively large numbers in most BLM sed- · 
iments. 

Total number collected: 819. 
Distribution : Southern Florida, Texas, West In­

dies (exclusive of the Bahama Islands), southto 
Panama, Colombia and Venezuela. 

Remarks: van der Schalie (1948: 107-108) suDJDar· 
i zed the thoughts of previous workers concerning 
the formation of carinae in P. coronatus and rela­
ted gastropods. According to him, some workers 
related increased shell sculpture .to increased al­
kaline cooditions, whereas others (Pilsbry, 1896-
99: 570) found no evidence to support this theory. 
Warwick (1944: 799) reported that spinos-ity is not 
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caused by water chemistry but instead by algal diet 
during early growth. 

Family TRUNCATElLIDAE Gray, 1840 
Genus TRUNCATELLA Risso, 1826 

Specimens of the genus Truncate lla are well re­
presented in the upper meter of sediment from core 
112. Keys for the classification of Truncatella 
species are numerous (e. g., Pilshry, 1948: 1068; 
Clench and Turner, 1948 : 152; de la Torte, 1960: 
87-88) andthemost recent, thatofde la Torre will 
be followed here because it summarizes and modifies 
the earlier ones. Species are determined by shell 
characters, including size, shape, number of ribs 
on the body whorl and the presence or absence of 
apertural varices. All known species in the genus 
Truncatella are mechanically truncated (Clench and 
Turner, 1948: 150). 

Truncatella barbadensis Pfeiffer, 1856 
References: de la Torre, 1960: 87; Abbott, . 1974: 

80, no. 724. 
Description: The shell is decollate with 3Y, re­

maining whorls and small ( ht 5 mm, diam. l. 8 mm). 
The fine cost,ae are well developed on all of the 
whorls and there are 38 transverse costae on the 
body whorl. The outer lip of the aperture is mark­
edly duplex. 

Occurrence: Representatives of this species are 
found only in the BLM sediments of Core 112 (depth 
0-30 em). 

Total number collected: 7. 
Distribution: The Lesser Antilles. 

Truncatella caribaeensis 'Sowerby' Reeve, 1842 
References: Hinney, 1865: 98, fig. 198; Pilsbry, 

1948: 1071-1072, fig. 572: a,b; Clench and Turner, 
1950: 347, pl. 40: 11, T. succinea C. B. Adams, 
1845; de la Torre, 1960: IR; Warmke and Abbott, 
1962 : 55, pl. 10 e; Abbott, 1974: 80, no. 719. 

Description: Representatives of this species oc­
cur in the sediment of the Back Lagoon Marsh in two 
forms: one smooth, the other costate. The shell is 
decollate with 3 remaining whorls and small (ht.6 
mm, diam. 2. 5 mm). ·The 36 fine transverse costae 
are either well developed or obsolete. The outer 
lip of the aperture is simple. 

Occurrence: Representatives of this species are 
found only · in the ELM sediments of Core 112 (depth 
0--40 em). 

Total number collected: 5. 
Distribution: Bermuda, southern Florida, west to 

Texas, and the West Indies. 

Trunca te.lla scalar is cla thrus Lowe, 1832 
References: Pi lsbry, 1948: 1069, fig. 571 c; de 

la Torre, 1960: 86; Warmke and Abbott, 1962: 56, 
pl. 10 d; Abbott, 1974: 80, no. 722 form. 

Description: The shell is decollate with 4 re­
maining whorls and small (ht. 5 mm, diam. 2.1 mm). 
There are 12 transverse costae . on the body whor 1. 
The outer lip is duplex and slightly detached. 

Occurrence: Representatives of this species are 
restricted to the BLM sediments of Core 112 (depth 
0-75 em). 

Total number ·collected: 12. 

Distribution: Bermuda , Florida and the West In­
dies. 

Truncatella pulchella Pfeiffer, 1839 
References: Pilsbry, 1948 : 1070-1071, fig. 572: 

c, no. 3; de laTorre, 1960: 83; Warmke and Abbott, 
1962: 55, pl. 10 b; Andrews, 1971: 63, fig.; Ab­
bott, 1974: 80, no. 718. 

Description: 'Ibe shell is decollate with 4 re ­
maining whorls and small (ht 5 mm, diam. 2.1 mm). 
There are 24 indistinct rib markings at the suture. 
The outer lip of the aperture is not markedly du­
plex, but thickened. 

Occurrence: Representatives of this species are 
found only in the BLM sediments of Core 112 (depth 
0-30 em). · 

Total number collected: 3. 
Distribution : Florida, the West Indies, south to 

Panama. 

Truncatella pulchella formbilabiata Pfeiffer,l840 
References: Binney, 1865: 99, fig. 199; Pilsbry, 

1948: 1069-1070, fig. 571: b, no. 2; Warmke and 
Abbott, 1962: 55, pl. 10: a; Abbott, 1974: 80, no. 
718, form. 

Description: This shell is the costate form of 
T. pulchella, is decollate with 4 remaining whorls 
and small (ht 5 mm, diam 2 mm). The body whorl 
bears 22 transverse costae. The outer lip is mark­
edly duplex. Juvenile specimens are also present 
and may be recognized by the presence of 2 smooth 
nuclear whorls and a simple outer lip. Most juve­
nile shells found are small (ht 3 mm, diam. l. 5 
mm) and have 5 whorls. 

Occurrence: Representatives of this species are 
found in the BLM sediments of Core 112 (depth 0-30 
em) and a 'few specimens were recovered from OL and 
1D sedime.nts of Cores 18 and 32, respectively. 

Total number collected : 12. 
DistriQution: Bermuda, Florida and the West In­

diPs. 

Family ASSIHINEIDAE H. & A. Adams, 1856 
Genus ASSIHINEA Leach, in Fleming, 1828 

Bartsch ( 1920: 159) placed the genus Ass iminea 
in synonymy with Syncera Gray,l821 and changed the 
family name from Assimineidae Synceratidae. Dall 
(1922: 36) agreed with the validity of the generic 
name Syncera, but most workers since 1922 (e. g. 
Keen, 1958: 287; Palmer , 1958: 167-168; Taylor and 
Sohl, 1962: 9; Abbott, 1958a: 213 - 278), except John­
son ( 1934: 97) do not regard Syncera as a valid ge­
neric name. Palmer (1958: 167) quotes Gray's ori ­
ginal description of 'Nerita Syncera Hepatica, N. 
S.' and states that the name Syncera cannot be re­
garded as validly proposed and thus would not have 
priority over Assiminea. 

Ass iminea succ inea (Pfeiffer, 1840) 
References: Pilsbry, 1930: 299, Syncera concolor 

(C. B. Adams, 1850); Clench and Turner, 1950: 267, 
pl. 36: 3, Phasianella concolor C. B. Adams, 1850; 
Robertson , 1959: 346; Robertson, 1960: 22; Ode, 
1970a: 46; Ode, 1973a: . 54 . fig.; Abbott, 1974: 78-

Description: The small yellow-brown shell (ht 2. 5 
mm , diam. 1.6 mm) has 5 whorls and is ovate-conic 



in shape. The angle of divergence of the spire va­
ries in specimens from 40° to 50° . The aperture 
is ovate. The umbilical region is indented and bears 
a callus deposit. 

There is variation in size (2 to 2.5 mm) and an­
gle of spire divergence in specimens from Nichupte 
Lagoon. A faint sutural ridge is developed on some 
of the smaller, more obese shells. These specimens 
are comparable with an Assintinea species described 
by C. B. Adams (1850) as Cingula(?) concinna(Clench 
and Turner, 1950: 266, pl. 39: 4) which Johnson 
(1934: 97) places in synonymy with Syncera (=Assi­
•inea) a/finis d'Orbigny, 1842. 

Occurrence : Represen~atives o~ this species are 
found primarily ' in the 8LM sediments and sparingly 
in some It. and OL sediments. 

Total number collected: 181. 
Distribution : Massachusetts, south to Florida, 

Bermuda, Texas , south to Brazil. 

Family RISSOELLIDAE Gray, 1850 
Genus RISSOELLA Gray, 18'7 

Rissoe lla caribaea Rehder, 1943 
References: Bartsch, 1920: 159-160, generic de­

scription; Rehder, 1934: 194, pl. 20: 7; Robertson, 
1960: 22-23; 1961: 134-135, pl. 9: 2-7;' Warmke and 
Almodovar, 1963: 163-177; Abbott, 1974: 80, no. 
725. 

Description: The minute, white shell (ht 1.47 mm, 
diam. 0.9 mm) is smooth and has 4 rounded whorls. 
The· suture is impressed and previous whorls are vi­
sible through the semi-transparent shell . The um­
bilicus is open, narrow and bordered by a narrow 
keel . The aperture is ovate. The inner lip is re­
flected over the umbilicus. 

Oc-currence: Representatives of this species are 
found in relatively small numbers in OL sediments 
and to a lesser extent in some RL sediments. 

Total number collected: 10. 
Distribution: Florida Keys to the Bahamas. 
Remarks: Specimens from Nichupte Lagoon are 

slightly less obese than those shown by previous 
workers. 

·Fuily RISSOIDAE Gray, 18-7 
Genus ALVANIA Risso, 1826 

Alvania auberiana (d'Orbigny, 1842) 
References: Warmke and Abbott, 1962: 58, pl. lOk; 

Morris, 1973: 136, pl. 38: 14; Abbott, 1974: 71, 
no. 586. · 

Description: The small, white shell (ht 2.1 mm, 
diam. 1~3 mm) has 5 whorls. The first 2 whorls are 
smooth and the remaining whorls are sculptured with 
axial and spiral ribs of equal intensity, except at 
the base of the body whorl, where only spiral ribs 
are present, giving the shell a cancellate orna­
mentation. 

Occurrence: Representatives of this species are 
found in relatively small numbers in most RL, 01.. 
and TD sediments. 

Total nuni>er collected: 92. 
Distribution: Bermuda, Florida, Texas and the West 

Indies. · 

Genus AMPHITHALAMUS Carpenter, 1865 

A•phithalaiiiUs sp., cf. A. va.llei Aguayo and Jaume, 
1947 
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References: Aguayo and Jaume, 1947: 53-55, fig. 
1; Keen and Coan, 1974: 40-41; Abbott, 1974: 75, 
no. 658. 

Description : The minute shell (ht 1.06 mm, diam. 
0. 76 mm) has 3~ whorls and is turbinate in shape. 
Color varies from white to yellow- brown (horn color). 
The nuclear 1~ whorls are finely pitted. The inner 
lip of the aperture is separated from the open um­
bilicus by a shelf. · 

The description of A. vallei by Aguayo and Jaume 
(1947: 54-55) co~ares well wit'h specimens from Ni­
chupte Lagoon. The ratio of height to diameter re­
ported in the text (1.14/0.78 mm, a ratio ·of 1/46: 
1.0) also compares well with the specimens present 
in lagoonal sediments; however, tbe ratio of height 
to diameter of their figure of A. vallei (Aguayo 
and Jaume, 1947, fig . 1) is about 1.7/1.0. This 
discrepancy between their printed text and accom­
panying figure creates some question as to which 
ratio is valid. Thus the identification to species 
of specimens from Nichupte Lagoon is not feasible 
without verified, comparative material. 

Occurrence: Representatives of this species are 
found -in most 4), OL and TD sediments. 

Distribution: Southern Florida, ·the West Indies, 
south to Cozumel. 

Family RISSOINIDAE Stoliczka, 1868 
Genus RISSOINA d'Orbigny, 18-0 
Subgenus PHOSINELLA H9reh,1876 

Rissoina cancellata Philippi, 1847 
References : Desjardin, 1949: 204-205, pl. 9: 3; 

Clench and Turner, 1950 : 332-333, pl. 33: 8. Rissoa 
pulchra C. B. Adams, 1850, synonym; Rice and Kor­
nicker, 1962: 370, pl. 3: 13; Warmke and Abbott, · 
1962: 57, pl. 10: 1; Abbott, 1974:76 

Description : The largest specimen (ht8 mm, diam. 
2. 5 mm) has two smooth, glassy nuclear whorls and 

. 8 strongly .cancellate postnuclear whods. 
Occurrence: Representatives of this spec'ies are 

found in relatively small numbers in some OLand 11) 
sediments, and to a lesser extent, in some RL sed­
iments. 

Total number collected: 18 . 
Distribution: Bermuda, Texas, Florida, the West 

Ind~es, south to Brazil. 

Subgenus SCHWARTZIELLA Nevill, 1881 

Rissoina bryerea (Montagu, 1803) 
· References: Desjardin, 1949: 194-195, pl. 9: 2; 
Warmke and Abbott, 1962 : 56, pl. 10m; Morris, 1973: 
135 , pl. 39: 1; Abbott, 1974: 76, no. 673. 

Description: The shell is small (ht 4. 5 mm, diam. 
2 mm) and has 2 smooth nuclear whorls and 5 post­
nuclear whorls which bear 18 to 20 strong, traas­
verse ribs per whorl. Spiral striae are lacking 
except on the base of the body whorl. The suture 
is impressed. 

Occurrence: Representatives of this species are 
found in relatively small numbers in some It., (L 
and TD sediments. 

Total number collected: 13. 
Distribution: Berauda, southern Florida, the West 

Indies, south to Brazil. 

Rissoina catesbyana d'Orbigny, 1842 
References: Desjardin, 1949: 198-199, pl. 9:7; 

CI ench and Turner, 1950: 339, pl. 33: 3, R issoa sea-
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larella C.B. Adams, 1845; Ode, 1969a:4-5; Andrews, 
1971: 63-64, fig.; Abbott, 1974: 76, no. 674. 

Description: The shell is small (ht 4.5 mm, diam. 
2 mm) and has two smooth nuclear whorls and 6 post­
nuclear whorls which · bear 14 strong transverse 
ribs. The ribs continue over the faintly impressed 
suture lines. There is a st rong tooth on the in­
side of the outer lip. 

Occurrence: Representatives of thi s species were 
found only in It. sediments of Core 18 (depth 0-10 
em). . 

Total number collected : 32 . 
Distribution: North Carolina,Bermuda , Texas, the 

West Indies, south to Brazil. 

Subgenus ZEBINELLA H~rch, 1876 

Rissoina multicostata (C. B. Adams, 1850) 
References: Desjardin, 1949:194, pl. 9: l; Clench 

and Turner, 1950:312, pl. 33 :4, Rissoa multicostata 
C. B. Adams; Rice and Kornicker, 1962: 370, pl. 3: 
14; Warmke and Abbott, 1962: 56, pl. 10 h; . Ode, 
1973b: 31; Abbott, 1974 : 76 , no. 675. 

Description: •The shell is small (ht 4.5 mm, diam. 
2 mm) and has two smooth nuclear whorls and 5 post­
nuclear whorls which bear 22 to 26 regular trans­
verse ribs and numerous distinct spiral striae. 
The transverse ribs remain strong to the base., 
whereas the spiral striae become stronger toward 
the base. The suture is moderately impressed. 

Occurrence: Representatives of this species are 
found in relatively small numbers in some OL sedi­
ments. 

Total number collected: 8. 
Distribution: Southeastern , Florida, Texas, and 

the West lndie s. 

Subgenus MORCHIELLA Nevill, 188~ 

Ri ssoi na striosa (C. B. Adams, 1850) 
References: Desjardin, 1949: 203, pl. 10: 5; 

Clench and Turner, 1950: 344-345, pl. 34: 8; Warmke 
and Abbott, 1962: 57, pl. 10i ; Abbott, 1974: 76, 
no . 677. 

Description: The. shell is small (ht 4.5 mm, diam. 
2 mm) and has two clear nuclear whorls and four 
postnuclear whorls which bear 28 transverse ribs 
and numerous spiral striae. The transverse ribs 
become obsolete in the lower part of the middle 
whorls; the spiral striae are distinct but fine 
throughout. The suture is moderately impressed. 

Occur renee: Represe.ntati ves of this species are 
found in relatively small numbers in some RL and 
OL sediments. 

Total number collected: 11. 
Distribution: Southeastern Florida and the West 

Indies. 

Genus ZEBINA _H. and A. Adams, 1B5• 

Zebina browniana (d'Orbigny, 1842) 
References: Desjardin, 1949: 205-207, pl. 10: 4; 

Clench and Turner, 1950: 300-301, pl. 33 : 7, Rissoa 
laeviss i.ma Adams, 1850; Warmke and Abbott, 1962: 
58,· pl. lOf; Andrews, 1971: 64, fig.; ·Abbott, 1974: 
77 , no. 687. 

Description: The small shell (ht 4 mm, diam. 1.6 
mm) has 8 smooth, nearly flat-s-ided whorls. The 

suture is well defined but not impressed . The aper­
ture is oval and the outer lip thickened. 

Occurrence: Representatives of this species are 
faun~ in RL , OL and TO sediments. 

Total number collected : 205. 
Distribution : North Carolina, Texas, Berllllda, 

south to the West Indies . 
Remarks: The identification of specimens was ve­

rified by Dr. D. R. Moore (personal comllllnication, 
197 4). 

Subfamily BARLEEIINAE Thiele, 1925 
Genus BARLEEIA Clark, 1B53 

Barleeia sp. Plate I, fig. 2 
References : Bartsch, 1920 : 166-167; Keen and Co­

an , 1974: 45. 
Description: The light yellow-brown to gray shell 

is small (ht 2.9 mm, diam. 1.5 mni) andhas4 smooth 
postnuclear whorls. The whorls are flat-sided and 
the outline of the body whorl is somewhat angulate. 
The aperture is sharp, but just posterior to the 
lip th,ere is a thickened varix. 

Occurrence: Representatives of this species are 
found in most RL sediments and to a lesser extent· 
from OL sediments. 

Totai number collected : 347. 
Distribution: The genus has not been officially 

recorded from the Atlantic coast of Nor th America 
(Abbott, 1974 : 78). 
. Remarks: The specimens were identified by Dr. D. 
R. Moore (personal communication, 1974). 

Family VITRINELLIDAE Bush, 1B97 
Genus VITRINELLA C. B. Adams, 1B50 

Vitrinel~a floridana Pilsbry and McGinty, 1946 
References : Pilsbry and McGinty , 1946b: 16 - 17, 

pl. 2: 4; Moore, 1964 : 59-61, fig . . 4; Andrews, 
1971: 72-73, fig.; Abbott, 1974: 8 3. . 

Description: The minute, white shell (ht 0.8 mm , 
diam. 1.4 mm) is smooth and has three whorls. The 
shell is depressed and the spire is barely visible 
in apertural" view. The suture is impressed and the 
~orls are rounded. The aperture is circular and 
oblique. The· umbilicus is wide, deep and not cari­
nate. 

Occurrence: ·Representatives of this species are 
found in very small numbers in the RL sediments of 
Cores 18 (depth 0-10 em), 23 (depth D-30 em) and 
24 (depth 0-5 em). 

Total number collected: 7. 
Distribution: Southern Florida and Texas, south 

to Campeche, Mexico. 

Vi-trine lla he l ico idea C. B. Adams, 1850 
References : -Fischer, 1857: 173; Bush, 1897: 105-

107, pl. 23: 9; Pilsbry, l946b: 2, fig. 1; Pilsbry 
and McGinty, 1946b: 13-14, pl. 2: 3; Clench and 
Turner, 1950: 290-291, pl. 35: 1; Moore, 1964; p. 
56-59., fig. 3; Andrews, 197 1: 73, fig., Abbott, 
1974: 82. 

Description: The minute, glassy-white shell (ht 
0.5 mm, diam. 1.6 mm) is discoidal and has 2~ 
smooth whorls. The glassy protoconch of 1~ whorls 
is low but the spire is conspicuous and visible in 
apertural view. The margin of the body . whorl is 
appressed at the suture so that a thin edge extends 



over the preceding whorl, forming a false sutural. 
line . The umbilicus is open, narrow and deep. The 
columella is curved inward and extends forward near 
its dorsal insertion. 

Occurrence : Representatives of thi~ species are 
found in very small numbers in some R... and 0L sedi­
ments. 

Total number collected: 6. 
Distribution: l::lermuda, North Carolina, south to 

Florida, Texas, West Indies and Panama. 

Genus TEJNOSTOMA H. and A. Adams, 185~ 

Teinostoma sp., cf. T. clavium Pilsbry andMcGinty, 
1945 

References: Pi1sbry and McGinty, 1945a: 4, pl. 1: 
· 1; Moore, 1964: 92-94, fig. 13; Abbott, 1974: 88. 

Description: The small, white shell (ht 0.97 mm, 
diam. 1.6 mm) is depressed and solid. The surface 
of fresh specimens is marked with fine spi ra 1 groo­
ves. The suture is located on the upper third of 
the dorsal surface of the rounded whorls. The 
smooth, umbilical callus is thick, concave and ex­
tensive. A slight ridge separates the columella 
from the umbilicus . 

. Occurrence: Representatives of this species are 
found in very small numbers in some RL and OL sedi­
ments of Cores 23 (depth 0-90 em) and 24 (depth 125 
em). 

Total number collected : 7. 
Distribution: Southern Florida and the Bahamas. 

Teinostoma sp., cf. T. megastoina (C.B. Adams, 1850) 
References: Fischer, 1857: 173, distribution An­

tilles ; Dall, 1885b: 331; Pilsbry, 1946b: 4-5, 
fig. 2; Clench and Turner, 1950: 306-307, pl. 35: 
2; Abbott, 1974: 89, no. 847. 

Description : The small: white shell (ht 0.9 mm, 
diam. 1.5 mm) is thin, smooth , depressed and .has 3 
whorls. The apex is obtuse (angle of divergence: 
130-135°) and the spire is low but visible in the 
apertural view. The margin of the body whorl is 
appressed at the suture so that a thin edge extends 
over the preceding whorl, forming a false sutural 
line. The umbilicus is nearly filled with a small 
callus. 

Occurrence: Representatives of this species are 
found in very small numbers in some RL and OL sedi­
ments of Cores 18, 30, 23 and 24. 

Total number collected: 8 
Distribution: West Indies. 
Remarks: Specimens from Nichupte Lagoon compare 

well with figures and dimensions of T. 111egasoaa; 
however, · they also resemble T. parvicallum· Pilsbry 
and McGinty, 1945 (1945a: 4-5, pl. · 2 : 2; Moore, 
1964: 85-87, fig. 10; Andrews, 1971:72, fig.)which 
has been reported from southern Florida, Texas. and 
Mexico. By comparison with figures, the angle .of 
divergence of representatives of T. parv icallum is 
less {about 110-1150), making the spire less obtuse 
than T. me gas toaa or specimens from Nichupte La­
goon. Without verified comparative material, the 
identification cannot be made with certainty. 

Specimens from Nichupte Lagoon are also co~arable 
with r. reclusa {~11. 1889b: 361, pl. 28: 7, 8; 
Abbott, 1974: 89, no. 844) which has been reported 
from North Carolina to the Yucatan Strait. Speci­
mens from Nichupte Lagoon differ primari"ly by hav-
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ing a larger diameter-height ratio, but this cha­
racteristic cannot be used dependably when compar­
ing a juvenile specimen · with described adult spe­
cimens. 

Genus SOLARIORBIS Conrad, 1865 

Solariorbis sp., cf. S , terminal is (Pilsbry and 
and McGinty, 1946) 

References: Pilsbry and McGinty, 1946b: 17, pl. 
2: 5; Moore, 1964: · 117-119, fig. 19. 

Description: The largest specimen recovered from 
Nichupte Lagoon (ht 1.3 mm, diam.l.7mm) sediments 
has 3~ whor 1 s and is immature. The minute white 
shell is slightly worn but some characters are ob­
served. The 2~ nuclear whorls are smooth and form 
a low spire. Sculpture on the postnuclear ..ilorl · 
consists of 7 spiral cords, the inter spaces of which 
are marked with extremely fine and closely spaced 
axial striae. The base is marked with spiral ribs 
at its periphery an·d fine axial striae throughout, 
especially around the small umbilicus. 

Occurrence': Representatives of this species are 
found in very small numbers in some H.. and OL sedi- . 

. ments of Cores 23 (depth 55 em) and 24 (depth 35-
240 em). 

Total number collected: 6. 
Distribution: Northwestern Florida. 
Remarks: Problems created by · identification of 

juvenile specimens may become quite complex when 
compounded by lack of sufficient material. The ju­
venile shells from Nichupte Lagoon were . at first 
mistaken for representatives of Parviturboides in­
terruptus (C. B. Adams, 1850) (Pilsbry, 1937b: 53, 
pl. 8: 3; Pilsbry and McGinty, 1945b: 57-58, pl. 
6: 2, 5, 9, P. zacalles Maz)'ck, 1913, P. sanibelen­
se; Pilsbry, 1946b: 5, fig. 4, 5, P. interruptum; 
Clench and Turner, 1950: 294-295, pl. 35: 4, 5; 
Pilsbry and McGinty, 1950: 86-87; Perry and Schwen­
gel, 1955: llO, pl. 22: 141; Moore, 1964: 156-161, 
fig. 27; Andrews, 1971:69, fig . ) and are especial­
ly co~arable with the figure of the subspecies sa­
nibelense. Fresh adult specimens of P. interruptus 
from Naples, Florida beach drift were useful in 
comparison with the slightly worn juvenile shells 
from Nichupte Lagoon. The Nichupte Lagoon speci­
mens have fewer and less regular ribs, lack ribs 
on the base, have much finer axial striae and spe­
cimens of comparable size have fewer whorls than 
the specimens of P. interruptus from Naples. 

Genus ANTICLIMAX Pilsbry and McGinty, 19% 

Anticlinta% pilsbryi (McGinty, 1945) 
References: McGinty, 1945: 142-143; Pilsbry and 

McGinty, 1945a: 3, pl. 1: 5; Pilsbry and Olsson, 
1950: 10, A. tholus, p. 4, history of the genus; 
Moore,' 1964: 165-168, fig. 28, with synonymy; Ab­
bott, 1974: 86, no. 804; Ode, 1974b: 40, fig. 

Description: The small, white, thin shell (ht 0.9 
mm, diam. 1.5 mm) is depressed, has 2Y. whorls, and 
is juvenile. The nuclear ~ whorls are smooth and 
clear. The postnuclear whorls are axially undu­

·late, have a keeled periphery decorated with nume­
rous, closely-spaced, zig-zag spiral striae. The 
umbil.icus, nearly covered with a heavy callus, is 
reduced to a chink. 

Occurrence : Single specimens were recovered from 

• 
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the OL s ediments of Core 23 (depth 90 em) and 24 
(de pth 125. em ) and 2 specimen s we re taken from the 
TO s ediments of Core 32. 

Total number collected: 4. 
Di s tribution: Southern Florida, Texas andMexico. 

Ant i climax sp. 
Descript i on : Only one weathered specimen was re­

covered from Nichupte ·Lagoon sediments. The small, 
chalky-white shell (heisht 1. 3 mm, diam. 2 11111) is 
depressed ·trochiform. Onl y coarse surface sculp­
ture can be described in view of the poor . condi tiO'n 
of the specinien. The body whorl is keeled. The 
base is marked with broad radial undulations. Spi­
ral striae are not observed on this wo.rn shell. 
The umbilicus is large but partly concealed by a 
call us. 

Occurrence: One specimen was recovered from the 
OL sediments of Core 24 (depth 260 em).· 

Total number collected : 1. 
Remarks : Moore (1964: 163) lists the 3 known Re­

cent species of Anticlimax : A. schumoi (Vanatta), 
A. p i lsbryi (McGinty) , and A.proboscidae (Aguayo). 
In· general outline and coarse surface sculpture, 
the specimen from Nichupte Lagoon is comparable 
with A. schumo i (Vanatta, 1913 , p. 24-25, pl. 2: 2, 
7, Discop s is schuaoi) but theworn condition of the 
shell does not permit confirmation of the ident'i­
fication. A. schumoi was described from British 
Honduras. Moore considers A. athleenae Pilsbry and 
McGinty , 1946 (1946a: 78, pl. 8 : 3; Abbott, 1974 : 
86, no. · 801) a fossil species ofunknown age (r,toore, 
1964: 163). 

Genus PACHYSTREHISCUS Olt;son and McGinty, 1958 

Pachystremiscus ornatus (Olsson and McGinty, 1958) 
References : Olsson and McGinty, 1958 : 33, pl. 4 : 

1; Moore, 1964 : 197-200, fig. 34. 
Description: The adult shell is minute (ht 0 . 38 

mm, diam. 0 . 8 mm) wllit·e , planispirally coiled and 
delicately s culptured. There are 5 strong, ·some• 
times nodulose, spiral ribs with finer spiral and 
axial striae. A row of nodules without associated 
rib is developed near the suture on both sides of 
the she 11. The margin of the round aperture is 
thickened and complete. 
Occur~ence : Representatives of this species were . 

recovered from fi.. and OL sediments of Core 23 (depth 
0..:150 em). 

Total number collected : 4 . 
Distribution: Southern Florida, the West Indies, 

south to Panama. 
Remarks : Specimens were identified by Dr. D. R. 

Moore (personal communication, 1974) . 

Pachys t relfliscus pu lche ·llus (Olsson and McGinty, 
1958) 

References: Olsson and McGinty, 1958: 32~33, pl. 
4: 2; Moore, 1964: 195-197, fig. 33 . 

Description: Specimens are minute (ht 0.4 mm, 
diam . 0.9 mm) and. differ from P. ornatus (above) 
by the following characters: Although the . apex is 
depressed, the shell is not planispirally coiled. 
Sculpture is similar except that the spiral ribs 
are not nodulose and the fine axial and spiral stri­
ae are more evident. As in P. ornatus, there is a 
row of nodules along the dorsal suture and the shal~ 
low umbilicus. The aperture is similarly round, 
thickened and complete. 

Occurrence: Representatives of this species are 
found in some RL, OL and ID sediments (Cores 23 , 
24, 32) near the mangrove channel, through which 
water of a more normal marine salinity enters the 
lagoon. 

Total number collected: 44. 
Distribution: Southern Florida, the West Indies, 

south to Panama. 
Remarks: Specimens were identified by Dr. D. R. 

Moore (personal communication , 1973). 

Family CAECIOAE Gray, 1850 

Crosse (1877 : 316-317 , pl. 5: 1, 2) reviewed de 
Folin' s 1875 Monograph of the Caecidae and repro­
duced figures of the protoconchs of Caecua and Me­
ioceras from de Folin's work. Kisch (1959: 15-42) 
listed 131 species of Caecidae from the de Folin 
collection in Paris . 
. Prior to Moore's review of the systematic posi· 
tion of the Caecidae (1962 : 695-701), most workers 
followed William Clark's ( 1849) suggestion that the 
Caecidae be longed to the superfamily Ceri thiacea, 
near the Vermetidae (Moore, 1962: 695). Moore stu­
died live caecids and discovered that although they 
superficially resemble the Vermetidae, they are more 
closely related to the Vitrinellidae and therefore 
belong in the superfamily Rissoacea (Moore, 1962: 
696-700). 

Genus CAECUM Fleming, 1813 
Subgenus CAECUM Fle~ing, 1813 

Caecum pulchellum Stimpson, 1851 
References : Dall, l889a: 142, pl. 50: 22; ·Abbott, 

1954 : 147 , text fig. 37: d; Warmke and Abbott, 
1962: 67, text fig. 15 : a ; Andrews, 1971: 77; Mor-
ris, 1973 : 139; pl. 41 : 7; Abbott, 1974: 91, no • . 
866. 

Description : The largest specimen (ht 2. 4 mm) is 
marked with 21 closely set annular rings. 

Occurrence: Representatives of this species are 
found in some IL, OL and TO sediments (Cores 30, 
23, 24 and 32) near the tidal channel, through 
which water of a more normal marine salinity enters 
the lagoon. 

Total number collected : 55. 
Distribution : Capt· Cod, south to the West Indies. 
Remarks: Identification of the specimens was ve-

rified by Moore (personal communication, 1973). 

Subgenus ELEPHANTULUH Carpenter, 1857 

Caecua flor t danum Stimpson, 1851 
Refe'rences : Abbott , 1954: 146-147, text fig. 37: 

a ; Moore, 1970 : 372, fig. 2 ; Abbott, 1974 : 92, no. 
874. 

Description : The largest specimen (ht 3.5 mm) 
from Nichupte Lagoon is marked with 25 strong an• 
nular rings which are crossed by very f~ne longi· 
tudinal threads. Three apertural rings are ~re 
widely separated than the others . 

Occurrence: Representatives of this species are 
found in some 01.. and m sediments and to a lesser 
extent, in RL sediments. 

Total number collected: 26. 
Distribution: North Carolina sooth · to the West : 

Indies. . 
Remarks: Identification of specimens was verified 

by Moore (personal COIIIII'llnication, 1973). 



.. . 
Caecum imbricatum Carpenter, 1858 

References: de Falin, 1867: 50-52, pl. 2: 5,C. 
coronatum, p. 52-53, pl. 2:4,C. insigne, synonyms; 
Moore, 1970 : 371-372, fig. 1: c; Andrews, 1971 : 76, 
fig.; Moore, 1972: 891-892, fig. 6; Abbott, 1974: 
92 , no. 875. 

Description : The largest specimen (ht 3.8 mm) is 
moderately curved and sculptured with weak longi­
tudinal and annular ridges. 

Occurrence : Representatives of this species are 
found in some RL, OL and ID sediments (Cores 30, 
23, 24 and 32) near the tidal channel, through which 
water of a more normal salinity enters the lagoon. 

Total number collected : ' 79. 
Distribution: Florida and the Bahamas. 
Remarks: Identification of specimens was verified 

by Moore (personal communication, 1973) . 

Genua HEIOCERAS Carpenter, 1858 
Meioceras cornucopiae Carpenter, 1858 

References: Pilsbry and Aguayo, 1933: 122, pl. 6: 
5, M. constrictum; Pilsbry and Aguayo, 1934: 112, 
M. bermudezi; Rehder,l943 : 190-191, pl. 20 : 8, Far• 
tulum 'nebulosuill; Moore, 1972: 895, 896, fig. 10; 
Abbott, 1974: 94, no. 895a . 

Descri~tion: The small ' shell (height 2.1 mm) is 
slender and tubular. Specimens of M. cornucopiae 
are more slender and have a less oblique aperture 
than representatives of M. nitidum. · 

Occurrence : Representatives of this -species are 
found in the cleaner OL and ID sediments and to a 
lesser extent in the RL sediments. 

Total number collected: 68. 
Distribution: South Florida, southern Gulf of Me­

xico and the West Indies. 
Remarks: Specimens were identified by Moore (per­

sonal communication, 1973). 

Meioceras nitidum (Stimpson, 1851) 
References: Abbott, 1954 : 150, text fig. 37: e; 

Warmke and Abbott, 1962 : 70, text fig. 15: c; An­
drews, 1971: 77; Moore, 1972: 892-895, text fig. 
t'O (includes a complete synonymy list up to 1970)i 
Abbott, 1974: 94, no. 895. 

Description: The small adult shell (ht 2.4 mm) is 
smooth and tubular. The shell is blunt and narrow 
at the posterior end, wider in the middle and con­
tracted near the aperture. Most specimens are white 
and others are cream-colored with diffuse ·white 
spots and smaller brown dashes. Juvenile specimens 
are also found in the sediments. The first stage 
of growth is a very small ( ht 1 mm), tightly coiled 
shell. The second stage , often found with the 
first stage adhering, is an open spiral (resembles 
a cow horn). Juvenile shells are .· found in about 
equal numbers as the third stage, or adult shells, 
described above; 

Occurrence: Representatives of this spe01 es are 
found in very large numbers in RL sediments and to 
a lesser ex.tent in Ingles Lagoon, ELM, OL and ID 
sediments. . 

Total number collected: 3,364. 
Distribution: Florida, Gulf of Mexico, West In­

dies; south to Brazil. 
Remark!~·: · Identification of specimens was verified 

by Moore (personal communication, 1973). 

STERKIANA NO. 59, SEPTEMBER 1975 

SuperfaMily CERITHIACEA Fleming, 1822 
Family TURRITELLIDAE Clark, 1851 
Genus VERHICULARIA Lamarck, 1799 

Yermicularia spirata (Philippi, 1836) 
References: Abbott, 1954: 144-145, pl. 21: c, 

text fig. 22: i; Gould, 1968: 9, fig. 1; Morris, 
1973: 142, pl. 41: 17; Abbott, 1974: 96, no. 918. 

Description : The largest specimen found is juve­
nile (ht 11 mm, diam. 4 mm) and has 10 · whorls. The 
shell i-s slightly faded, opaque, light amber (fresh . 
specimens are translucent dark amber). The shell 
is smooth except for one spiral cord in the middle 
of the postnuclear whorls. After the first 8 tight­
ly coiled whorls (ht 6 mm), the evolute style of 
coiling is exhibited and two addi tiona! spiral . cords 
(at the top and base of each whorl) are seen. Fine-
1 y incised spiral 1 ines are also present on later 
whorls. The aperture is subangulate and broken. 

Occurrence : Representatives of this species are 
found in relatively small numbers in OLand ID sed­
iments of Cores 23, 24 and . 32. Three very small 
juvenile shells were taken from R.. sediments of Core 
23 (depth 5 em). 

Total number collected: 10. 
Distribution: Southern Florida, Bermuda and the 

West Indies. 

Family HOOULIDAE Fischer, 188-
Genus MODULUS Gray, 18~2 

. Modulus modulus (Linnaeus, 1758) 
Reference s: Abbott, 1944: 2-4, pl. 2: 1-4; Coo­

mans , 1958: 67, pl . 7: center; Rice and Kornicker, 
1962: 371, pl. 4: 16; Warmke .and Abbott, 1962: 70-
71, pl. 11: j; Andrews, 1971: 77-78, fig.; Abbott, 
1974: 102, no. 976. 

Description : The largest specimen found (ht 12 mm, 
diam. 11 mm) has 6 whorls and is grayish white 
flecked with red-brown dashes. The size of speci­
mens varies (ht 1 to 12 mm) but most are 7 nm in 
height . Each postnuclear whorl has broadly sloping 
shoulders and is keeled. The upper portion of each 
whorl is marked with five low spi·ral threads and 
oblique transverse lines, whereas the base of the 
body whorl ismarked with five strong spiral cords. 
The aperture is round . The thickened outer lip has 
seven low ridges within. The columella is· short 
with a. single tooth at the base. 

Occurrence: Representatives of this species are 
found in most RL sediments and to a lesser extent, 
in OL and ID sediments . 

Total number collected: 453. 
Distribution : North Carolina, Bermuda, Florida, 

Gulf of Mexico, and the West Indies, south to Bra­
zil. 

Remarks : Identification of specimens was verified 
by Moore (personal communication, 1973). 

FaMily POTAHIOIDAE .H. and A. Ada.a, 185. 
Genua CERITHIDEA Swainaon, 18.0 

Cerithidea costata (da Costa, 1778) 
References: von Martens, 1890-1901: 572-573, pl. 

44: 11; Hequaert and Clench, 1933: 542; Bequaert, 
1942a: 20-30; Bequaert, 1942b: 2-3, pl. 2: 1-7; 
Clench and Turner, 1950: 255, pl. 38: 7, Cerithiua 
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ambiguum 
center ; 
no. 980. 

Adams, 1845; Coomans, 1958: 68, pl. 7 : 
Coomans, 1969 : 81; Abbott , 1974 : 102-103 , 

Description : The larges t she ll found (ht 11.5 mm, 
diam. 4. 5 mm) has 10 whorls. Specimens a re slen­
der , turreted and dark amber brown. The whorls are 
convex with numerous perpendicular axial ribs and 
possess well defined sutures . 

Occurrence: Representative s of this species are 
found in relatively large numbers and are restricted 
to the brackish water sediments of the HLM and In­
gles Lagoon . 

Total number collected : 543 . 
Distribution: South Carol i na to Florida and the 

West Indies, Caribbean shores of Mexico, Central 
and South America, east to Venezue l a . 

Far~ i ly CERITHI IDAE Fleming, 1822 
Subfar~ily CERITHIINAE Fleming , 1822 

Genus CERITHIUM Bruguiere, 1789 

Cerithium algicola C. B. Adams, 1845 
References : Clench and Turner, 1950: 255, pl. 37: 

4; Warmke and Abbott , 1962 : 73, pl. · 13, p; Morris, 
1973 : 148, pl. 43 : 21; Houbrick, 1974b: 62-65, pl. 
31: 7 , C. lymani Pilsbry, 1949; Abbott , 1974: 104, 
no. 996. 

Description : The largest specimen found (ht 21 
mm, diam. 8 mm) has 8 whorls and is bleached white 
with some light brown blotches . It differs from 
C. eburneum Bruguiere by its more slender outline 
and lack of rounded beads and former varices on the 
whorls . 

Occurrence: One specimen was taken fr om RL sedi­
ments of Core ·30 (depth 5 em), whereas the remain­
ing specimens were confined to the OL and TD sedi­
ments of Cores 17, 24 and 32 . 

Total number collected: 5. 
Distribution : Southern Florida and the West In­

dies . 
Remarks: Houbrick (l974b: 65) reports that C.al­

gi cqla is a form of C. eburneum. In this paper the 
two are listed separately because their shell cha­
racters· are different and easily separated. The 
gradation between the two , reported by other work- . 
ers, is not seen in Nichupte Lagoon sediments, per­
haps due to the small size of this collection. 

Cerithium eburneum Bruguiere, 1792 
References : Warmke and Abbott, 1962 : 73, pl. 13 : 

n; Rice . and Kornicker, 1962: 371, pl. 4 : 20; Coo­
mans , 1969: 82; . Turney and Perkins, 1972: 13; Hou­
brick, 1974a: 18, fig. 4 : c; Houbrick, 1974b: 62-
67, pls . 30-33; Abbott, 1974: 104, no. 995. 

Description: The largest specimen found (ht 21 
mm, diam. 9 . 8 mm) has 9 · whorls. The shells are 
generally white with brown markings. Sculpture con­
sists of 4 to 5 spiral rows of small beads separa­
ted by fine spiral striae. The beads are sometimes 
aligned to form vague, nodulose, vertical ribs. 
Former varices (larger than the vertical ribs) are 
pres·ent on some specimens. The aperture is ovate 
with well developed short siphonal and anal canals. 
The outer lip is thin, thickened behind (varix) 
and crenulate within. 

Occurrence: Representatives of this species are 
found in most RL, OL and TD sediments . 

Total number collected: 186. 

Distribution: Southeast Florida to the West In­
dies. 

Cerithium litteratum (Born, 1778) 
References : Abbott, 1954: 154, pl. 19: 1; Coomans, 

1958: 69 , pl. 11, left ; Warmke and Abbott, 1962: 
72, pl. 13: o; Turney and Perkins, 1972: 10, fig. 
11; Morris 1973: 149 , pl. 43 ~ 27; Abbott, 1974: 
104, no. 994; Houbrick, 1974b: 49- 54, pl. 21. 

Description : The largest specimen found (ht 25 
mm, diam. 10 mm) has 9 whorl s . Sculpture consists 
of many spiral .threads which are often weakly nodu ­
lose . On the penultimate and the body whorl, di­
rectly below the suture , there is a distinct row 
of strong nodules, forming blunt spines, and a lesser 
developed nodulose . row on the base of the whorl. 
Previous whorls and juvenile shells are straight­
sided and generally lack the diagnostic strong no­
dules. The aperture is ovate with well developed 
siphonal and anal canals . The outer lip is thick­
ened, flaring and crenulate within. The ' shell is 
cream-colored with red-brown coloration between · the 
nodules. 

Occurrence: Representative s ,of this species are . 
found in· most OL and TD sediments and in some RL 
sediments. 

Total number collected: 93. 
Distribution: Bermuda, southeastern Florida and 

the West Indies, south to Brazil. 

Cerithium lutosum Menke , 1828 
References : Clench and Turner, 1950: 354, pl. 37: 

2, C. variabile C. B. Adams, 1845; Coomans, 1958: 
70 , pl. 11 , center ; Warmke and Abbott, 1962: 72-
73, pl. 13: w; Houbrick, 1974a: 17-18, fig. 4 : b; 
Houbrick, 1974b: 71-77 , pls. 41 : 3, 4 , 42: 1, 2 , 5; 
Abbott, 1974: 105, no. 998. 

Description: The largest shell (ht 6 mm, diam. 
3 mm) found h·as 6Y. whorls. The first 3Y. whorls are 
llilite and worn. The remaining whorls are usually 
red-brown and sculptured with 4 to 5 spiral rows 
of beads separated by fine spiral striae. Some 
shells are white with brown markings . Sutures are · 
distinct. Former varices are present on some of 

. the larger specimens. The aperture is ovate with ' 
short siphonal and anal canals. The outer lip is 
weakly denticulate within. 

Occurrence : Representatives of this species are 
found in 1D sediments and rarely in RL and OL sedi ­
ments. 

Total number collected : 16. 
Distribution : South Carol ina and Bermuda, south 

t~ South America. 

Cerithium muscarum Say, 1832 
References: Abbott, 1954: 154, pl. 19: m; Coomans, 

1958: 69, pl. 11: center; Morris, 1973: 149, pl. 
43: 25; Houbrick, 1974a: 15-17, fig. 4 : d; Houbrick, 
1974b: 77-81, pl. 47: 1-5; Abbott, 1974: 104 , no. 
993. 

Description : The largest shell found (ht 17 mm, 
diam. 5.5 mm) has 9 whorls. The shell is elongate, 
slender and marked with spiral striae, crossed by 
stronger .transverse axial ribs (13 per whorl), giv­
ing .the shell a nodulose surface . The base of the 
shell has one strong and four weaker nodulose spi­
ral cords. The shell is cream-colored with red­
brown dashes on the spiral striae between the no• . 



dules. Sutures are impressed. The aperture is o­
vate with short anal and well developed long and 
curved siphonal canal. 

Occurrence: Representatives of this species are 
found inmost RL sediments ·and in.someOLsediments. 

Total number collected: 47. 
Distribution : Southern Florida to the West Indies. 

Subfamily DIASTOMINAE Cossman, 1850 
Genus DIASTOMA Deshayes, 1850 

Diastoma varium (Pfeiffer, 1840) 
References: Warmke and Abbott, 1962: 73, pl. 13: 

h, Bittium varium; Andrews, 1971 : 79, fig.; Morris, 
1973 : 150, pl. 43: 14; Abbott, 1974: 107 , no. 1037. 

Description: The largest specimen found (ht 5 mm, 
diam. 1.6 mm) has 8~ whorls. Shells vary in color 
fro~ white to tan to dark brown. The first ili 
whorls are smooth, whereas the postnuclear whorls 
are sculptured. Each postnuclear whorl slopes down­
ward and is ornamented with 14 nearly vertical, 
transverse ribs and about 4 le s s well developed 
spiral threads, which create a slightly nodulous 
appearance. The base of the body whorl is marked 
with 6 spiral threads. The aperture is round and 
thin with a poorly developed anterior siphonal ca­
nal. A varix is developed posterior to the aper-
ture. 

Occurrence: Representatives of this species are 
found in most RL sediments and to a lesser extent 
in OL, TO and Ingles Lagoon sediments. 

Total number collected: 662. 
Distribution: Maryland, south to Florida, t.he 

Gulf of Mexico, and south to Brazil. 
Remarks: Identification of spe cimens was verified 

by Dr. D.R. Moore (personal communication, 1973). 

Diastoma sp. 
Description : Specimens generally conform to the 

description of D. gibberulum given in Clench and 
Turner (1950: 287, pl. 37: 3) but this identifica­
tion is open to question because the name D. gib­
berulum is reported by some to be synonymous with 
D. varium (Coomans, 1963a: 68). These specimens 
are easily separated from specimens of D. var ium 
from the ·sediments of Nichupte Lagoon by the dif­
ferences outlined below: 

1. The s.hell ·islarger and proportionately wider 
(ht 5.5 mm, diam. 2.5 mm, proportion ht/ diam. is 
1/ 0.45) than shells of D. varium (ht 5 mm, diam. 
1.6 proportion ht / diam. is 1.0. 32). 

2. 'Mtorls are not sloping as in D. varium, but 
instead are even. 

3. The six postnuclear whorls are more marked­
ly nodulose, that is, the five spiral threads 
and 16 vertical transverse ribs are evenly deve­
loped, but like D. varium, or.namentation becomes 
less apparent on the lower third of the body 
>Wlorl. 

4. The aperture is more angulate and both an ­
terior and posterior siphonal canals are poorly 
developed. 

5. Color is invariably dark brown with white 
nodules. 
Occurrence: Representatives of this species are 

found in RL sediments of Cores 17 and 23. Two 
shells were taken from OL sediment of Core 23 
(depth 55 em). . 

STERKIANA NO. 59, SEPTEMBER 1975 

Total number collected : 173. 
Distribution : C. B. Adams (1845: 5) described D. 

gibberulum from Jamaica . 

Genus FINELLA A. Adams, 1869 

Finella dubia (d'Orbigny, 1842) 
'References : Dall, 1889b: 258, Alaba cerithioides; 

Olsson and Harbison, 1953 : 292 - 293 pl. 48: 9; 
Warmke and Abbott, 1962: 73, pl. 13 : b; Morris, 
1973 : 151, pl. 43 : 12; Abbott,l974: 108, no. 1039, 
F. dubia . 

Description : The largest specimen found (ht 3 mm, 
diam. 1.2 mm) iswhite and has 8 whorls. The first 
3 whorls are smooth, whereas the remaining whorls 
are marked with narrow, transverse axial ribs and 
fine spiral threads. The aperture is rounded an­
terior! y. 

Occurrence: Representatives of this species are 
found in very small numbers in Ingles Lagoon, I\., 
OL and TO sediments. 

Total number collected: 9. 
Dis.tribution: Bermuda, Florida and the West In­

dies. 
Remarks: Alabina cerithioides (Dall, 1889) is a 

synonym. 

Subfamily LITIOPINAE H. A. Adams, 185• 
Genus LITIOPA Rang, 1829 

Litiopa melanostoma Rang , 1829 
References: Warmke and Abbott, 1962: 74, pl. 13 : 

g; Andrews , 1971: 80 , fig.; Robertson, 1971: pls. 
2: 5, 7, 3: 9, 10, 4 : 13-16, SEM photos of larval 
shells; Abbott , 1974: 108, no. 1047. 

Description : The largest shell found (ht 4.2 mm, 
diam. 2 11111) ha.s 8 whorls . The first two whorls 
are smooth and transparent, the next three are fine­
ly incised with regular vertical and spiral striae, 
and the final three are smooth with microscopic 
spiral striae. The aperture is rounded with a 
strong basal columellar ridge and a rim of brown 
coloration along the outside edge. 

Occurrence: Representatives of this species .are 
found in very small numbers in sediments throughout 
Core 23 and in TO sediments of Core 32. 

Total number collected: 6. 
Distribution: Pelag i c on sargassum in the Atlan­

tic Ocean. Southern United States, Bermuda, south 
to Brazil. 

Subfamily CERITHIOPSINAE H. and A. Adams, 185. 
Genus ALA8A H. and A. Adams, 185' 

Alaba incerta (d'Orbigny, 1842) 
References: Clench and Turner, 1950:350-351, pl. 

34: 3, Rissoa tervaricosa C.B. Adams, 1845; Warmke 
and Abbott, 1962: 74, pl. 13: r; Andrews, 1971: 82-
83, fig.; Robertson, 1971, pls. 2:6, 8, 3: 11, 12, 
SEM photos of larval shells; Abbott, 1974: 110, no. 
1121. 

Description: The largest shell (ht 5 mm, diam. 2. 2 
11111l ·iswhite and has 8 whorls which are marked with 
fine, spiral striae and numerous rounded varices. 

Occurrence: One specimen was recovered from OL 
sediment of Core 23 (depth 90 em) and 5 specimens 
were taken from TO sediments of Core 32. 

Total number collected: · 6. 

J 
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Distribution: Bermuda,southern Florida, the West 
Indies, Gulf of Mexico, south to Hrazil. 

Genus CERITHIOPSIS Forbes and Hanley. 18.9 

Cerithiopsis greeni (C. B. Adams, 1839) 
References: Dall, l889a: 138, pl. 52: 2; Clench 

and Turner, 1950: 289-290, pl. 37: 17, 18, Cerithi­
um greeni; Abbott, 1954: 157, pl. 19: v; Perry and 
Schwengel, 1955: 140, pl. 27 : 190; Rice and Kor­
nicker, 1965: 119, pl. 2: 10; Andrews, 1971 : 81, 
fig.; Morris, 1973: 151, pl. 43: 19; Abbott, 1974: 
108-109, no. 1048. 

Description : The small, brown shell (ht 4.35 mm, 
diam. 1.35 mm) is elongate-conic and has 12 whorls. 
The 4 nucl·ear whorls are smooth, whereas the post- · 
nuclear whorls are sculptured with beaded spiral 
ridges. The size of the beads increases anterior­
ly, both within each whorl and from whorl to whorl. 
The suture is channelled. In later whorls, there 
is a spiral. ridge wi.thin the channel and this ridge 
is seen on the basal periphery of the body whorl. 
The aperture is oval . The outer lip is s~ooth and 
flaring. The anterior siphonal canal is short and 
notched. The inner lip is reflected and fused an­
teriorly to the callused parietal area . 

Occurrence: Representatives of this species are 
found in relatively small numbers in RL and OL sed­
iments. 

Total number collected: 11. 
Distribution: Massachusetts , south to Florida, 

Bermuda, south to Brazil. 
Remarks: Smaller specimens are similar to C. t•ir­

ginicci Henderson and Bartsch (1914: • 421, pl. 14 : 2) 
from Virginia. 

Cerithiopsis s~. l. 
Description : The small shell (ht 3.5 mm, diam. 

1.3 mm) is conical and has 8~ whorl s. The tan nu­
clear 2~ whorls are smooth, whereas the brown post­
nuclear whorls are sculptured with spiral and axi­
al threads, giving the surface a nodulose-reticu­
late pattern. There are 2 (on the first postnu­
clear whorl) to 3 strong spiral cords (the middle 
thread · is the strongest), crossed by lesser, but 
prominent, axial threads (18 increasing to 24 axial 
threads) on each whorl. There is a fourth spiral 
cord on the periphery of the base. The angle of . 
spire divergence is about ·350, decreasing to less 
than 300 for the total shell outline. The suture 
is impressed. The ·aperture is oval. The anterior 
siphonal canal is short, slightly curved and notch­
ed. The inner lip is reflected and complete pos­
teriori y. 

Occurrence: Representatives of this species are 
found in relatively small numbers in RL and OL se­
diments. 

Total number collected: 30. 
Remarks: Specimens from Nichupte Lagoon may be 

juvenile representatives of C. gemmulosa (C. B. 
Adams, 1847) (Clench and Turner, 1950: 28'7, pl. 38: 
13) which is found from the West Indies, south to 
Brazil (Abbott, 1974: 109, no. 1086). 

Cerithiopsis sp. 2. 
Description: The small shell (ht 3 . 3 mm, diam. 

l.l mm) is conic-cylindrical, and has 10~ whorls. · 
There are 3~ smooth, brown nuclear whorls and 7 
brown postnuclear whorls. Specimens are compara-

tively more slender than specimens described above 
as C. sp. l. Although surf ace .sculpture is simi 1 ar 
to that of C. sp. l, the nodulose spiral cords have 
better de vel oped beads which become increasing! y 
square- shaped anteriorly. Also, the fourth spiral 
cord on the body whorl is nodulose and there are 2 
spiral cords on the base of the body whorl. The 
anteri.or cord is also strong, but smooth. A weaker 
cord lies between the peripheral -and anterior cords. 
The angle of divergence is acute (about 24o). The 
suture is impressed . The aperture is oval. The 
siphonal canal is short, curved slightly and notch­
ed. The notch in these specimens is · smaller than 
that observed in specimens described as C. sp. l. 
The inner lip is thin and complete posteriorly. 

Occurrence: Representatives of this species ate 
found in relatively small numbers in It. and OL sed­
iments. 

Total number collected: 19. 
Remarks: Specimens from Nichupte 'Lagoon may be 

juvenile representatives of C. pinca Olsson and 
Harbison (1953: 297-298, pl. 48 : 2) which was de­
scribed from the. Pliocene of Florida. The speci ­
mens described by Olsson and Harbison are apically 
decollate, but otherwise comparable. Also, speci­
mens from Nichupte Lagoon may be compared with C. 
iota (C. B. Adams, 1845) (Clench and Turner, 1950: 
295-296 ,· pl. 37: 16) 'Mhich is found from Florida 
and Texas, south to the West Indi es. Nuclear whorls 
of C. iota are not described. Specimens resemble 
the photo given by Andrews (1971: 81~2); however, 
the description cites the shell height as 12 mm. 
Perhaps this is a typographical error. Clench and 
Turner give Adams' measure of height as 0.12 inches 
(about 3 mm) . 

Ce r it hi op s is sp. 3. 
Description: The small white shell (ht 2.88 mm, 

diam. 1.06 mm) is conical, juvenile and quite dif­
ferent from the other specimens of Cerithiopsi s . 
There are 7 transparent, glassy, smooth nuclear 
whorls (ht 0.56 mm), then5 glassy,cancellate post­
nuclear who rls. The · shell is straight-sided. The 
first postnuclear whorl is marked with 2 beaded 
spiral threads and 14 axial threads of similar width. 
The r·emaining whorls have 3 beaded spiral threads 
and 14, increasing to 20 axial threads on the body 
whorl.. 'Ibe beads formed at bead intersections. are 
glassy, round and high. The posterior thread is 
very near the distinct, but not impressed, suture, 
whereas the other 2 th~eads divide each whorl into 
thirds. There is a fourth spiral thread on the ba­
sa 1 periphery of the body whorl. The base is nearly 
flat. The aperture is oval with a straight outer 
margin. The anterior siJ)honal canal is short, 
straight and deeply notched. 

Tot·al number collected : 2. 
Remarks: The protoconchs of specimens from Ni­

chupte Lagoon are comparable with those of C. mais­
ana Olsson and Harbison (1953 : 299, pl. 43: 9) from 
the Pliocene of Florida, however the postnuclear 
whorls of . specimens from Nichupte Lagoon are more 
straight-sided, sutures are not impressed and over­
all shape ismore conical than specimens of C. mais­
ana. 

Family TRIPHORIDAE Gray, 1S.7 
Genus TRIPHORA Blainv ille, 1828 
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Triphora nigrocincta(C. lj_ Adams, 1839) 
References: Dall, 1889a: 138, pl. 52: 3; Clench 

and Turner, 1950: 315-316, pl. 38: 11, 14; Abbott, 
1954: 159, pl. 19: y; Perry and Schwengel, 1955: 
139, pl. 'l:l: 189; Warmke and Abbott, 1962: 76, pl. 
13: k; Andrews, 1971: 83, fig.; Morris, 1973: 153, 
pl. 43: 4: Abbott, 1974: 111, no. 1131. 

Description: The sinistral shell is small(ht 
3. 5 mm, diam. 1.1 mm), elongate-conic, dark red­
brown and has 8 postnuclear whorls. There is a 
black band anterior to the suture. The protoconch 
consists of l Y, globose, smooth, glassy, light brown 
whor.ls. The first postnuclear whorl has one . slight­
ly nodulose, spiral ridge. Postnuclear whorls 2 to 
4 have two beaded spiral ridges. On the fifth post­
nuclear whorl there is a slightly nodulose spiral 
thread lying between the 2 beaded spiral ridges. 
The remaining postnuclear whorls have.3spiral rid­
ges bearing gray, glassy beads: The sutures are 
slightly excavated. The base 'is keeled with · a no­
dulose spiral ridge. The aperture is oval. The 
outer lip is thin. The anterior siphonal canal 1s 
short and slightly curved. 

Occurrence: Representatives of this species are 
found in relatively small numbers in FIL sediments 
of Cores 17 (depth 0-55 em) and 18 (depth 10 em) 
and OL sediments of Core 24 (depth 240-260 em). 

Total number collected: 6. 
Distribution: Massachusetts, south to Florida, 

Texas, the West Indies and Brazil. 
Remarks: Actually, the small 'specimens from Ni­

chupte Lagoon compare best with descriptions of T. 
modesta (C. B. Adams, 1850) (Clench and Turner, 
1950:310, pl. 39:8) however, Dall (1890-1891: 264) 
considered T. mode s ta a southern race or subspecies 
of T. nigrocincta. Dall believed the 2 forms to be 
intergradational. 

Triphora turristhomae (Holten, 1802) 
References: Dall, 1889a: 138, pl. 41: 6; Dall and 

Simpson, 1901: 423; Clench and Turner, 1950: 309, 
pl. 38: 1, Ceri(hium mirabile· C. B. Adams, 1850, 
synonym; Warmke and Abbott, 1962: 76, pl. 13: j; 
Morris, 1973: 153-154, pl. 43: 3; Abbott, 1974, ·p. 
111, no. 1132. 

Description: The sinistral shell is small (ht 3.1 
mm, diam. 1.5 mm, apical whorls are missing),fusi­
form and broken so that only the final 6 whorls 
remain. Each whorl is marked with 2 spiral rows of 
glassy, round beads. The anterior row is yellow 
brown and the posterior row is white. The most dis­
tinctive feature of this specimen is the small, 
nearly round, aperture. The siphonal canals are 
enclosed and tubular and placed nearly at right an­
gles to the she 11 axis. The suture is not impressed. 

Occurrence: Two specimens were taken from TO se­
diments of Core 32 (depth 0-65 em). 

Total number collected: 2. 
Distribution: North Carolina and Bermuda, south 

to Brazil. 

Triphora sp. 
Description: The sinistral shell is small (ht 4.2 

mm, diam. 1.8 mm) elongate-conic, light brown and 
has lOY, whorls. The· protoconch consists of 2Y, 
smooth, glossy, light brown whorls. The first 4 
postnuclear whorls aremarked with 2 beaded, spiral 
ridges. The remaining postnuclear whorls each have 
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3 beaded spiral ridges. There are approximately 22 
beads per row. Also, anterior to the beaded ridges 
is a smooth spiral ridge. The base is marked with 
3 smooth spiral ridges. The . sutures are slightly 
excavated. The aperture is oval. The outer lip 
is thin and crenulate without, reflecting the ex­
ternal sculpture. lbe inner lip is thin, reflected 
and fused posteriorly to the callused parietal area. 
The anterior siphonal canal is short and curved. 

Occurrence: Representatives of this species are 
found in FIL sediments and to a lesser extent, in 
OL sediments. 

Total number collected: 24. 
Remarks: Specimens from Nichupte Lagoon compare 

well with the descriptions and figures ofT. pyrrha · 
Henderson and Bartsch ( 19.14: 419, pl. 14: 1) from 
Virginia. However, specimens from Nichupte Lagoon 
are not white and are larger (with more whorls) 
than those described as T. pyrrha. Also, specimens 
from Nichupte Lagoon may be compared with T. deco­
rata (C. B. Adams, 1850) (Clench and Turner, 1950: 
272, pl. 38:' 2; Abbott , 1974: 111, no. 1133) and 
may represent juveniles of this species. The spe­
cimens are not maculated with red brown. but inst.ead 
are complete.ly brown. In addition, specimens from 
Nichupte Lagoon are smaller and have fewer whorls. 
The major difference is that the anterior canal is 
only slightly curved and not tubular. These cha­
racteristics may be developed with maturity. A 
synonym, T. decorata C. B. Adams, var. olivacea 
Dall, 1889 ( 1889b: 244) also lacks this tubular anai 
notch and differs in color. T. decorata is found 
from southeastern Florida and Bermuda, the West In­
dies, south to Brazil. 

Superfamily EPITONIACEA Berry, 1910 
Family EPITONIIDAE Berry, 1910 
Genus EPITONIUH ~6ding, 1798 

Epitonium echinaticostum (d'Orbigny, 1842) 
References: Clench and Turner, 1951: 250, 253-

255, pl. 109: 1-3; Warmke and Abbott, 1962:79, pl. 
14: q; Morris, 1973: 156-157, pl. 44: 9, 10; Ab­
bott, 1974: 119-120, no. 1238. 

Description: The largest specimen (ht 3.5 mm, di­
am. 2.2 mm) found has 8 whorls. The five nuclear 
whorls are transparent and marked with microscopic 
axial striae. The remaining whorls are produced 
at an angle to the spire, widely umbilicate, exhi­
bit evolute coiling and are marked with thin, blade­
like axial costae which are fluted at the edge. 
There are 14 blades on the body whorl. 

Occurrence: Single specimens of this species are 
found in FIL, OL and TO sediments of Cores 17, 30 
and 32. 

Total number collected: 4. 
Distribution: Bermuda, southern Florida to the 

West Indies. brazil. 

Fanaily HELANEI..LIDAE Bartsch, 1917 
Genus HELANELLA Bowdich, 1822 

Me lane lla sp. 
Description: The minute shell (ht 2.3 mm, diam. 

0.8 mm) is glossy white and probably juvenile. The 
elongate spire is generally straight, but in a few 
specimens, a very slightly tilted spire is observ­
ed. The 8 whorls increase in Ri ze gradually and 
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the straight sides of the shell form an angle of. 
divergence of about 22°. The sutures are di st inct, 
but not impressed and slightly oblique. The aper­
ture is small (ht 0. 6 mm), ova l and continuous. 
The shell is nonumbilicate. The columellar margin 
is thickened, ·whereas the outer margin is sharp, 
advancing in the middle and slightly flaring. 

Occurrence : Representatives of this species are 
found in relatively small numbers in some RL and 
OL sediments. 

Total number collected : 16. 
Remarks: The specimens from Nichupte Lagoon com­

pare well with descriptions and figures of Eultma 
atypha Verrill and Bush (1900: 528, pl. 64: 10) from 
Bernuda and Melanella · carolii Dall, 1889, and its 
synonym affinis C. B. Adams, 1850 (Clench and Tur: 
ner, 1950 : 250) from Jamaica . . A comparison of di­
agnostic characteristics may prove useful: 

affinis Adams 

atypha Verrill 
and Bush 

Melanella sp. 

Height Diameter No. of 
whorls 

2. 28 mm 0. 86 nvn 

2.20 mm 0.80 mm 7-8 

Nichupte Lagoon 2.30 mm 0 . 80 mm 8 

Family ACLIDIDAE Sars, 1878 
Genus HENRY A Bartsch, 19•7 

Henrya goldmani Bartsch, 1947 

Angle of 
Diver­
~Q.£~-

References : Barts ch, 1947: 14, pl. 3: 3; Ode , 
1969d: 34-35, 197la: 90, fig .; Abbott , 1974:. 133. 

Description: The translucent-white she 11 is minu­
te (ht 1.64 mm diam. 0 . 62 mm) and has 5 whorls. 
The apex i 5. blunt and the well rounded whorls gra­
dually increase in diameter. The sutures are im­
pressed. · The aperture is oval. The outer lip is 
thin and the inner lip is thin and reflected. 

Occurrence:· Representatives of this species are 
found in some 8LM and RL sediments and to a lesser 
extent, in some OL and TD sediments. 

Total number collected : 27. 
Distribution: The speci~s was described from spe ­

cimens collected in a saline lagoon near Progreso, 
Yucatan . 

Remarks : This species is quite variable and the 
three species of Henrya described by Bartsch(l947: 
pl. 3: 1, H. morrisoni, pl. 3: 2, H. henryi, pl. 3 : 
3, H. goldman i) may represent variants of the same 
species whose distribution extends along the entire 
Gulf of Mexico coastline and the Bahamas (Ode, 1971: 
90). 

Superfamil y CREPIOULACEA Fleming, 1822 
Fa~~ily CREPIOULIDAE F1eming,1822 

Subfa~~ily CREPIDULINAE Fleming, 1822 
Genua CREPIDULA Lamarck, 1799 

Specimens ofjuvenile Crepidula are c011111on 1n la­
goonal sediments but confusing to identify. Juve­
nile shells of Crepidula are difficult ·to separate 
(Abbott, 1954: 171) and not to be attempted here 
without soft part information and comparative data. 
Belpw, larger shells found are described. Juve-

nile shells are termed Crepidula spp. ·and counted 
together for the Distribution Charts (Tables 2, 6-
8). 

Crepidula convexa Say, 1822 
References : Say, 1822:227-228; Dall, 1889a: 152, 

pl. 50: 25; Fluck, 1905: 56; Abbott , 1954: 171, pl. 
21: n; Perry and Schwengel, 1955 : 131, pl. 38 : 331; 
Warmke. and Abbott, 1962: 87, pl. 15 : k; Andrews, 
1971 : 95, fig .; Morris, 1973: 164, pl. 45 : 8 ; Ab­
bott , 1974 : 141, no. 1559. 

Description : The largest specimens found (ht 7. 5 
mm, diam.4.7 mm, width 2.5 mm) are highly arched. 
The apex isprominent and the exterior of the shell 
is wrinkled ancf ·dark brown to light brown, streaked 
with red brown. The platform is nearly straight. 

Occurrence : Representatives of this species are 
found in most RL sediments and to a lesser extent 
in OL sediments. 

Total number collected : 41. 
Distribution: Massachusetts, south to Bermuda, 

Florida, Texas and the West Indies. Introduced to 
California. 

Crepidula plana Say, 1822 
References : Say,1822 : 226-227; Da1l , 1889a : 152, 

pl. 48: 12, 50: 26; Fluck, . 1905: 56; Abbott, 1954: 
172; Perry and Schwengel, 1955: 131-132, pl. 25: 
174; Warmke and Abbott, 1962 : 87, pl. 15: j; Rice 
and Kornicker, 1965: 121, pl. 3: 13-14; Andrews, 
1971 : 95-96; Morris , 1973 : 165, pl. 45 : 12; Abbott, 
1974: 142, no. 1570. 

Description : The larges t specimens found (ht ll 
mm, diam. 7. 5 mm, wi dth 1. 5 mm) are elongate-oval 
and flat. The apex is depressed and the exterior 
of the shell is smooth and white. The platform is 
less than half the length of the shell and notched 
on one side. 

Occurrence : Representatives of this species are 
found in relatively small numbers in OL and ID se­
diments and to a lesser extent in RL sediments. 

Total number collected: 36. 
Distribution: Canada to Florida, Bermuda, the 

Gulf of Mexico and the West Indies, south to Bra­
zil. 

Subfamily CALYPTRAEINAE Blainville, 182. 
Genus CRUCIBULUH Schumacher, 1817 

Crucibulum sp., cf. C. striatum Say, 1824 
References: Dall, l889a: 152, pl. 50: 27, 28; Ab­

bott, 19-54 : 170 , pl. 21: r; Perry and Schwengel, 
1955: 129-130, pl. 24: 172; Morris, 1973: 164, pl . 
45: 5; Abbott, 1974: 140, no. 1548. 

Description : The shell is small (ht 2. 5 mm, diam. 
7 mm) and cap-shaped. The surface is marked with 
fine growth lines . The blunt apex is at the ante­
rior third of . the shell. The interior cup is lo­
cated beneath · the apex . One-third of the shelly 
cup is attached anteriorly (beneath the apex) and 
the rest of the cup margin is free. The shell is 
bleached white . Identification is not confirmed 
because the specimens lack the radial striae cha­
racteristic of C. striatu~. The specimen from Ni­
chupte Lagoon may be immature. 

Occurrence : Two specimens were recovered from the 
OL sediments of Core 24 (depth 185 em). 

Total number collected: 2. 
Distribution : Nova Scotia to the Florida Keys. 

I 



50 

Remarks : Specimens were compared with specimens 
of C. stria tum from Florida. The juvenile shells 
from Nichupte Lagoon have a more rounded apex; how­
ever, internally the shells are quite s imilar. 

ORDER NEOGASTROPODA Thiele, 1925 
Superfamily BUCCINACEA Rafinesque, 1815 

Family COLIJMBELLIDAE Swainson, 181M> 
Genus COLUMBELLA Lamarck, 1799 

Columbe lla mercatoria (Linnaeus , 1758) 
References: Dall and Simpson, 1901 : 403; Abbott, 

1954: 220, pl. 25: bb; Coomans , 1958 : 88, pl. 14: 
center; Marcus and Marcus, 1962: 344-346, pl. I: 5; 
Rice and Kornicker, 1962 : 37 5, pl . 4: 5; Warmke and 
Abbott, 1962: 110, pl. 20 : a; Coomans, 1967a: 77, 
fig. 4; Morris, 1973 : 200-201, pl. 54: 1; Abbott, 
1974: 195 , no . 2044. · 

Description: The largest shell (ht 12 mm, diam. 
7 mm) found has 7 whorls. The spire is low (ht 3 
mm) and worn. The aperture is elongate (ht 7.5 mm) 
and narrow. The outer lip i s thickened, incurved 
at the middle and strongly crenulate within (14 
crenulations) . The inner lip has 8 small teeth. 
There is a single fold at the base of the columel­
la. The sutures are distinct. The she ll is sculp­
tured with numerous, distinct spiral ridges . The 
shell is cream-colored with broken brown spiral 
streaks. · 

Examination of· younger specimens (6 whorls, ht 10 
mm) reveals more information about the spire, which 
is generally worn in adult specimens. The nuclear 
v.borls are smooth and the first 2 postnuclear whorls 
have weak axial ribs and strong spiral ridges. 

Occurrence : Representatives of this species are 
found in relatively small numbers in 4), OLand TD 
sediments. 

Total number collected: 18. 
Distribution: Bermuda, northeast Florida and the 

West Indies, south to Brazil . 
Remarks: . Identification of specimens was verified 

by comparison with material at the Museum of Zoolo­
gy, University of Michigan. 

Genus ANACHIS H. and A. Adams, 1853 
Suogenus COSTOANACHIS Sacco, 1890 

Anachis sparsa (Reeve, 1859) 
References: Marcus and Marcus , 1962: 338-339, pl. 

1: 2; Warmke and Abbott, 1962: 111, pl. 20: s ; Mor­
ris , 1973: 202, pl. 54: 9; Abbott , 1974 : 195 , no. 
2047. 

Description: The largest shell found (ht 9 mm, 
diam. · 4 mm) is fusiform and has 7~ whorls . The 2 
smooth, nuclear whorls are brown and the postnucle­
ar whorls are cream- colored with orange- brown 
markings. The postnuclear whorls are marked with 
strong axial ribs (14 on the body whorl) and 7 spi­
ral striae which are present only on the base. The 
outer lip has 7 denticles within and the inner lip 
callus has 7 small teeth which correspond to the 
basal striae. 

Occurrence: Representatives of this species are 
sometimes found in relatively small numbers in RL 
and TD sediments. 

Total number collected: 14. 
Distribution: "Bermuda, southeastern Florida and 

the West Indies, south to Brazil. 

STERKIANA NO. 59, SEPTEMBER 1975 

Genus COSMIOCONCHA Dall, 1913 

Cosmioconcha nitens (C. B. Adams, 1850) 
References: Dall and Simpson, 1901: 405, pl. 57: 

12, Columbella perpicta, n. sp., synonym; Clench 
and Turner, 1950: 316-317, pl. 39: 17, Fus us nitens· 
C. B. Adams; Warmke and Abbott, 1962: 113, pl. 20: 
f, Mitrella nitens; Abbott, 1974 : 197, no. 2074. 

Description : The largest specimen (ht 10. 5 ·mm, 
diam. 4. 5 mm) is fusiform and has 7~ whorls. Th·e 
smooth shell is light orange-brown with irregular 
v.bite spots. The outer lip is thickened and has 
10 denticles within. The inner lip is thin and re­
flected slightly. The lower columella is nodulose. 
There are numerous spiral striae on the base. 

Occurrence: Representatives of this species are 
found in some RL and OL sediments. 

Total number collected: 38. 
Distribution: The West Indies and Central Ameri­

ca. 

Genus MITRELLA Risso, 1826 

Mitrella argus d'Orbigny, 1842 
References: Marcus and Marcus, 1962:342- 343, pl. 

I: 4; Warmke and Abbott, 1962:112, pl. 20: k; Mor­
ris, 1973: 203, pl. 54, 16; Abbott, 1974: 199, no. 
2112. 

Description : the largest specimen found is juve­
nile (ht 5 mm, diam. 2 mm). The shell is elongate 
and slender. The 2 nuclear whorls are smooth and 
brown, the next 2 whorls are 1 igh t brown with white 
dots, and the remaining 2 whorls are brown with i r­
regular white markings . The shell is smooth except 
for the penultimate whorls which are marked by weak, 
axial ribs. 

Occurrence: Representatives of this species are 
found in relatively small numbers in OL sediments 
and to a lesser extent in some 4) sediments. 

Total number collected: 8. 
Distribution : Southeastern Florida and the West 

Indies. -Brazil . 
Remarks: Nitidella dichroa (Sowerby, 1844) 1s a 

synonym (Abbott, 1974 : 199). 

Subgenus COLUMBELLOPSIS Bucquoy, 
Dautzenberg and Dollfuss, 1822 

Mitrella nycteis (Duclos, 1846) 
References: Clench and Turner, 1950:280-281, pl. 

41 : 2, ColuMbella fenestrata C. B. Adams, 1850; 
Warmke and Abbott, 1962 : 113, pl. 20: L; Abbott, 
1974: 200, no. 2118. 

Description: The largest shell found (ht 5.8 mm, 
diameter 2.3 mm) is elongate-fusiform and smooth. 
The glossy shell is cream-colored with light brown 
flame - line markings. The aperture is long (ht 2.2 
mm) and narrow. The outer lip is thickened and 
bears small teeth within. 

Occurrence: Representatives of this species are 
found in small numbers in 01.. sediments and to a 
lesser extent, in some RL sediments. 

Total number collected: 8. 
Distribution: . Southern Florida and the West In­

dies .. 
Remarks: Mitrella fenestrata (C. B. Adams, 1850) 

is a synonym (Abbott, 1974: 200). 
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