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NOTES OX TIIE BRACKISH WATER BIVALVE, 
POLYnIESODA CAEOLINIANA ( B O S C )  

Syno i iy i i i y  of Poly~~tesoc la  carol inia~za (Bosc ) '  

Cyclas ca~olz?zza?ta Bosc, 1802, Hist. Nat. Coq., 3:  37, pl. xviii, fig. 4 ;  
Clienu, 1845, Biblio. Conch., 3 : 27 ; Dall, 1903, Proc. Biol. Soc. Wash., 
16: 6 ;  Wallrer, 1918, Syn. Fresh-Water Moll. N. A.: 85. 

C ? j ~ e ? ~ a  ca~olznzann Bosc, Dall, 1903, Trans. Wag. Free Inst. Sci., 3 : 1447. 
Cy~enn  carolinzenszs Lamarclr, 1818, Hist. Nat. des. An. saus Vert., 

P a r t  ii, 5 :  568; Dubois, 1825, Ep. Lam. Test.: 65 ; Ravenel, 1834, 
Cat. Rec. Shells: 4 ;  Conrad, 1853, Proc. Acacl. Nat. Sci. Phila., 
G :  24G; Prime, 1865, Smith. Misc. Coll. 145: 11; Paetel, 1890, Cat. 
Conch. Samm., (4th Ed.), 3 :  97. 

C y r e ~ ~ a  carollnens~s Bosc, Say, 1819, Nich. Encycl., (3rd Ed.) ,  4 :  56; 
Hanley, 1842, Rec. Shells, p. 93, pl. siv, fig. 54; DeKay, 1843, Zool. 
Nem Yorlr, V:  226, pl. sxv, fig. 266; Wheatley, 1845, Cat. Shells 
U. S., p. 6 ;  Conrad, 1846, Am. Jour. Sci., 2 :  394; Gibbes, 1848, 
Appen. Geol. S. C., p. s s i ;  Philippi, 1849, Abild. und Beschreib. 
Conch., p. 8, pl. ii, fig. 4 ;  Deshayes, 1854, Brit. Mus. Conch. 11; 
Say, 1858, Conch. U. S., p. 56, 226; Dall, 1889, Bull. U. S. Nat. Mus. 

1 The use of Polynzesoda conforms 1vit11 the views of Dr. H. A. Pilsbry 
who recently wrote me as follows: "Polymesotla was used as a generic 
llaine by von Martens, Biologia Centrali Ame~.icmza, Moll., p. 540, 1900, 
and usually by others who worked with i t  since 1900. I think the group 
is  generically distinct from the Old World C?jrenas. However, the fact 
is tha t  C y ~ e n a  will go out, i t s  type being a Co~bzcula, and the Old World 
group will be called Geloina Gray.'' 



37: 56 ; Si~ripsoll, 1889, Naut., 3 : 80 ; Johilso~l, 1890, Nnut,., 4 :  4 ;  
Baker, F. C., 1891, Proc. Acad. Nat. Sei. Phila.: 45; Silllpson, 1892, 
Nant., 6:  40 ; Hinkley, 1907, Naut., 21 : 80 ; Mazyck, 1913, Cat. Moll. 
S. C.: 25; Johnson, 1919, N:~nt., 33: 7. 

Cfjrencr cal-oli'ttic?s.si.s Bosc, Stark, 1828, E l c ~ ~ ~ c n t s  Nnt. Hist., 2 : 100 ; 
II,niile;y, 1842-56, Dcscrip. Ci1.t. : 93 ; Iloliiles, 1860, Post-PI. Fos. SO. 
Car.: 31, pl. vi, fig. 7;  Fischcr, 1887, Mnir. de Conch.: 1091. 

Uwio carolixian~ts Bose, Fcrnss:lc, 1835, Mag. de Zool., Nos. 59, GO, T': 
26; Conrail, 1853, Proe. Aead. Nat. Sci. Pliila., G :  246. 

For  several neelis dnrirrg tllc. smnlilcr of 1932, thc privilege 
of worlring a t  tlic United Stat's 13ureaa of Fisheries Station 
a t  Beaufort, Nortll Carolina, \$as extencled to me. Dllriilg 
that period n ~ o s t  of tlic time \\-as spent collectil~g marine mol- 
lusks, 01 wl~ich there is a remarkably rich fauna. With ail 
interest in Naiades, I nurcle an effort also to locate a fresh- 
water bivalve fauna in the Nenport lliver, in order to study 
I110 rangc of tolerance of Naiades a s  they approach inarinc. 
conditions. IJiifortnnately, it \ \as  iri~possible to find fresh- 
water mussels in the Nc~vport River. This clocs not imply 
that they do not exist there, bnt, ill a t r ip  ol' al)proxiinately 
seven miles u p  tire river nlitll an outboard motor-boat, I could 
find no Naiades. Several trtl~er streanis were rxamined in 
Cartcrct County wit11 t l ~ r  saine purpose, and wit11 negativr 
results. 

Wliile searcliing for  Naiades, it \\-as lily good Cortmlc to 
fiiicl Poly~?~esoda c.a~.oliniana (Rosc) in bo111(-' of tile small 
creeks belonging to tile Newport ancl Neuse drainages. This 
spccies is reniarlrabl~ particularly 101. the wicle range of toler- 
ance that  it possesses in the niattcr of salinity. i l n  attcmpt 
mas iiiade to determine tlic extremes of coiiditions to ~ i ~ h i c l ~  i t  
is subject, though, \vitlr the sllort time available, only little 
could be lear.ned about tllc ecology of this form. Since the 
species is so readily available to irrvcstigators a t  the Beaufort 
Laboratory, a snnlnlary has been rilade llc~re of what is lrnown 
abonl it, aclding such ir~forriiation as n.as obtained ch~ring tlie 
llasl snrnnicr. 
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Polymesoda caroli.niana was first noticed in Back Creek 
(Carteret County) a small branch of Adams Creelr, which 
empties into the Neuse River. Sixteen specimens were col- 
lected a t  this station. The water was rather deep in the 
center of the creek, and the bottom being very muddy, i t  was 
necessary to collect at  the edge of the stream by leaning far  
over the gunwale of the boat and feeling along the banks. 
The water had a brownish color, making i t  impossible for one 
to see the bottom. By feeling in  the mud which lined the 
nearly perpendicular shore those specimens situated close to 
the banks could be located. Several places were examined 
along this same shore, and i t  was noticed that the species was 
rather local in its distribution. I t  seemed unobtainable in 
situations where large quantities of dead twigs had accumu- 
lated, preferring situations which mere free from decaying 
wood and other vegetation, which was very common in the 
stream. This perhaps accounts to a large extent for the tea- 
brown color of the water. The p H  was not determined, but 
since every specimen collected had eroded umbones i t  is safe 
to assume that acid conditions prevailed. A sample of the 
water was taken and tested at  the Beaufort Laboratory for 
salinity. The sample mas collected during ebb tide at  about 
the depth at which the shells were found. The water proved 
to be decidedly brackish, with a salinity of 1.01425, or 18.63 
parts per thousand. 

I n  the laboratory two specimens were dissected. The re- 
maining fourteen were used to test the degree of tolerance to 
marine conditions. They were placed in a small glass aqua- 
rium whose bottom was covered with about two inches of 
sand to serve as anchorage. It must be admitted that mud 
would have been a more suitable medium, but none had been 
collected at  the time the shells were taken. The mollusks were 
supplied with a small stream of running water which mas 
pumped from Beaufort Harbor at  the southwest part of 
Piver's Island. Salinity tests taken at  intervals indicated 
that the supply was normal sea water. At the end of two 
weeks i t  was necessary to discontinue the experiment. A t  
that time there were still nine individuals of the fourteen alive. 
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The nine were medium sized specimens; the older individuals 
apparently died first. The bodies of the surviving speci- 
mens were so emaciated that i t  was evident that they had 
suffered starvation. Apparently, the food necessary for their 
existence was not present in the normal sea water of the 
harbor. Or might i t  have been impossible for them to talce 
food a t  so high a salinity? It was, however, most remarlcable 
how well these specimens survived when exposed to pure 
marine conditions over so extended a period of time. 

A few days after finding P. caroliniana in Bacli Creek, a 
trip was talcen by automobile to Harlowe Creelc, a stream 
belonging to the Newport Eiver drainage and entering it by 
way of the old Core Creek Canal. Collecting was done at 
North Harlowe (Carteret County). Here again this species 
was common under conditions quite similar to those noted at  
Baclr Creek, except that the water was not so conspicuously 
brown. Unfortunately, the tide was high at  the time of col- 
lecting, which made i t  difficult to get the material in quantity. 
I n  spite of high ~vater, a good series was talcen from the mud 
forming the bottom of the creek. A salinity test again indi- 
cated decidedly brackish conditions, the figures being 1.01542, 
or 19.2 parts per thousand. The associates noted in this habi- 
ta t  consisted of a few small fishes, crabs, and Modiola. 

Though i t  was not possible to checlc the stream during a 
heavy rain coupled with an ebb tide, i t  is my opinion that at  
such a period one ~vould find this species exposed to water of 
a density nearly approximating that of fresh water. That the 
species is at  times exposed to virtually fresh water was found 
to be the situation at  another station. I n  the early part of 
August, Dr. Prytherch and I made a trip by motor-boat up the 
New Core Creelc Canal, an inland route connecting the New- 
port and Nense rivers. We had gone several miles when we 
noticed a small creelc entering it. Upon investigation we 
found i t  ran at  right angles from the canal for about one hun- 
dred feet and tile11 branched into T-shaped tributaries. We 
were unable to find P. tag-oliniana in the first stretch. When 
we came to the fork, Dr. Prytherch agreed to examine the 



riglit branch while I examined that to the left. VCTe had 
hardly started when lze found a single specimen in the soft 
mud only a few feet from where the stream forlied. The tide 
was low while we were a t  this station, with the result that a 
very small stream of water was tricliling through the tributary 
ill which the specimen was found. A careful search was made 
for other individuals, but none could be found. -4 sample of 
the water tested a t  the laboratory gave the remarlrable salinity 
of 0.9985, which for all practical purposes, might be consid- 
ered fresh water. 

Here, then, we found a specimen exposed to fresh-water 
conditions. From a reliable source I was informed that at  
high tide the salinity of the Core Creek Canal increases con- 
siderably. Since the tributary creeli is so small and so near 
to the canal one has good reason to suppose that the species 
is subject to the very extremes of density within the few hours 
between the lowest ebb and the highest flood tides. Other 
brackish water life, such as small fish and crabs, was notcd at  
the stations, but these forms are usually capable of migrating 
in order to adjust themselves to such rapid changes in condi- 
tions. Polynzesoda, so far as could be determined from obser- 
vations made i11 the laboratory, hardly moved from the places 
in which i t  was stationed i11 the aquarium. It is, therefore, 
likely that i t  possesses an entirely distinct physiological 
mechanism to adjust itself to tlze periodical alterations of the 
environment. 

The shell is found in many collections and is known to most 
students. The less familiar animal, however, has never been 
figured. The general shape is oval. Mantle membranous, its 
margins slightly thickened with a fiilely papillated inner fold 
(fig. 1). Mantle margins free below, joining anteriorly in 
front of the anterior adductor. Posteriorly they join below 
the posterior adductor and above the anal siphon (figs. 3 and 
6 ) .  They do not join to form the siphons, but surround them. 
Siphons are short, separate, and often pigmented. The anal 
siphon is smaller and usually simple, though i t  sometimes has 
minute papillae. The brancliial siphon is larger and papillose 
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(fig. 6).  The foot, wlieii contracted, is thrown into a series 
of folds (fig. 3 ) .  The outer gills do not coincide with the 
inner in  position, but are situated eoizsiderably higher. The 
upper half of the outer gill is thinner than the lower half and 
is joined to the mantle in the region of the pericardium. The 
inner lamina of the outer gill joins the outer lamina of the 
inner gill a t  about the center of the outer gill (fig. 3) .  The 
gills unite posterior to the visceral mass. I n  size the gills vary 
little, the inner being slightly smaller. There are two pairs 
of labia1 palps, a pair on each side, whose furrowed surfaces 
oppose each other. The inner palps are joined to the visceral 
mass, and the outer are partly joined to the mantle. The 
palps extend anteriorly to form the upper and lower lips. 
The mouth is large, transverse, and alniost rectangular. 

Dr. Wm. H. Dall has shown that the American Cyrenidae 
difit'er from the Old World species and those found in thc 
Oriental seas a t  mouths of rivers mainly in possessing a more 
distinct pallial sinus (T?*ans. IC'agner Pree Inst. Sci., Phila., 
1903, 3, Par t  VI : 1444). This implies that tlzere exists a well 
developed siphonal retractor muscle (fig. 3) .  The relation- 
ship of the function of this muscle to the varying ecological 
conditions to which the American species are subjected is of 
interest. I s  i t  true that the members of the genus on other 
continents are subject to less extremes of density and tlzere- 
fore either lack a pallial sinus or possess only a trace of i t ?  

Tlzrongh the courtesy of Mr. William B. Marshall of the 
National Museum, Dr. H. A. Pilsbry of the Academy of 
Natural Sciences of Philadelphia, and Mr. William J. Clench 
of the Museum of Comparative Zoology, I have been enabled to 
chart the range of P. caroliniana in much more detail than if 
I had depended solely on the literature. Each of the gentle- 
men sent me lists of the localities from which they had speci- 
mens. It was interesting to learn from these lists that the 
species was unknown from North Carolina. 
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Tlle map sl101~7s clefinitely what is known of thr  distribution. 
The southern extreme is tlie region of Tampico, Mexico.' The 
~iortlrern l ~ m i t  appears to be the area of the Neusc Biver, North 
Carolina. IVIazjkB reports the species to be common in the 
rice fields of Soutll Carolina. There are several records of 
occurrence in Georgia. Tlie records for Florida i~iclicate a 
widrr distribntiorl on the west sicle of the peninsula than on 
tlze east side. This might be expectcd since there are niore 

The dis t r ib~~t ion of Pol?ymesodn rta'ol~niann (Bosc) 

streams favorable for the lzabitatioi~ of P. caroliniana on the 
Gulf side than exist ,along the shore of the open Atlalitic 
Ocean. From Florida, southwest a i d  west, the records are 
meager. It is particularly striking to note that  there are no 

2 After writing this and inalcing the map, I discovered that  Mr. F. C. 
Raker reports this species from Vera Cruz, Mexico. (Proc. Acntl. Nut.  
Sci. I'hrla., 1891: 48.) This record extcnds the southern range about 
200 miles. 



recorcls f~~olr r  Mississippi arrd Iionisii~na. 'I'his is perliaps not  
cluc to  tllc. absence of the spccics 111 t l~ose  i tatrs ,  bnt  ratller l o  
t l ~ c  fac t  t h a t  the brackish strearm of tlie rcgioir have 11ot heell 
c~siimincd by ~lat lrral ists  interested in ii~olluslrs. Tlie rc,cords 
Sor Texas ;rllcl rrorlhcasteril Mcxico ; ~ r c  sparst,, h ~ ~ t  arc1 Illor- 
o ~ l g l ~ l y  autlie~lticatecl 

111 olrc of the lists receivecl i s  ;L singlt. ~.ecoi.cl, "ISakc~r 
CYolnrty, (jcorgia." Tliis locality is  too f a r  jlll;~l~cl to be ill- 
flneirced by tlict occ:ril ticlcs, n i ~ d  i t  is l<iro\v11 to Iravc. tllr typi-  
c;~lly I'rcsll-watt'r 111ol111scttn I'ann:r ol' tlic soitllrc~rir coastal 
I Lt scclns probable that  tlrcrc. has bre.11 in t l ~ i s  installc'c 
inr i i ~ a t l \ ~ c r t e ~ l t  t rai~sf 'cr  of labels, if not, illore IiBc~lp. ;in error 
air the pal-t of tlie origiiltll collector.. 'l'llc 1oc;llity has been 
intlic;~tc.tl olr tlrtl ])lap by a syll~bol clifl'eront I ' ron~ that  nsccl for 
tlic other recoi.cls. 

PLATE I 

All figarcxs :1ro of s1~ec.in1c.11~ t:rkcil fro111 Bnclc Crcck, :I l~ ranc l l  of .ktln111s 
(:reel<, Cwtcrc t  County, Nortli  Carol i~ln.  
131~. 1. Inter ior  of r ight  valve wit11 dissc,ction to  s l~o\ \ .  sollie of tlie ill- 

teanal anatomy. 
Frc;. 2. T ~ ~ l e r i o r  of l e f t  valve. 
I .  3. Esterilnl anatomy \\.it11 111:111tlc lohcs relnorcd 
I?I(;. 4. Estorioi. of riglit valve. 
I ~ I G .  5. Lnl)i:rl palps. 

:I. Right  outer pall,. 
1). Lcft i m ~ c r  p:~lp. 

FIG. (i. View of siplroils to s l ~ o w  their  relntionsllip to  the 111:lntle folds. 
171~. 7. (:aoss-sertiolr of outer gill. 

s . r . - - s~ ippo~t i~rg  rods 

1i.c.c.-u~~clei of epithelia cells 
b.e.-l-~lood eorpnselcs 
i.j.-i11tcr1:rmcll:lr jlnretion 
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