


stutlying a p;u.asite (/,crrcocholori(Ei0n7~or1~lr(i c o n s t n ~ ~ t i n e )  that corn- 
i~ lo~l ly  appe;irs as nlct;icercaria in the uterus, tliat m;~les (lo occur in this 
genus. I-Io-cvever, Baker's figure Ilacl to sullice since among many tllou- 
sands of sl)ecimens 11set1 in tllosc life 1iisto1-y studies, not a single Illale 
.cvas ever tliscoveretl. 

Tlle ~x~rthcnogcnetic contlition of Cot17pelottrn rrrjrrt17, (FI:~lclenlan) 
tlemonstl.atetl by Nol.trl;~n 1. R/S;~ttox (1937; 1'338) places LIS in llis d c l ~ t  
for 111uch of w h a ~  is known concerning the rnoi-phology, cytogcnetics, 
;111(1 1~11iction;11 allatolny in this group. 111 a more recent. survey of 
~);wtlle~logerlesis in nni~~l;\ls, Esko Suo~nalainen (1950: 196) gives n classi- 
licatio~l t1i:tt places these northelm (:n~t.rp[,lo~~lcr as "thclytoky" in whicll 
the eggs tlevelop into len~;~les. The  type of parlllenogenesis fount1 in 
this genus is lurther classifietl ;IS "apomictic" in whic.11 chiasma 1'01.- 

 riat ti on occl~rs ant1 it is followetl by retluction in ~111-o~nosomes. Tllc 
norrual diploid number is restol-cd when the nuclei again Suse in what 
is c:~lletl ";~~~tonlictic" fusion. Suonral;~inen listetl a number of inver~e- 
b~.ate anlimals that fall into this category and he intlicatetl that no 
chro~nosorne pairing hat1 been fo l~nd  in any or those groups. -I'hcse 
tlata are important in the sense that they may help to ex1)l;tin the very 
uns;~tisf';~ctory state ill wllich we find the systeinatics o l  Car~ i~pe lon~~n  
a t  present. 

T o  determine the du-ornosome number, C. M. P;~ttcl-son in our 
l;~bor;~tory 11sec1 gon;~tl;tl tissue lrorn three m~tle ant1 three female 
indivitluals ol Cnn~pclonrtl p o ~ r d e r o s ~ r ~ t ~  courctcrtzl~n. \i\Jith the 2tcetic- 
orccin sclu;~sh technicll~e (La Caul-, 1941), it was determined that the 
tliploitl co~nplement consists o l  25 chromosomes (211=28) as seen in 
~nitotic metaphase cells. This observation is i11 agrec~nent x,ilith the 
~r[~n!bc~- ~,el~orted by Pollistel- ant1 Pollistel- (1943). I\/lore basic stl~dies 
;Ire necessary ~jarticul;ti.ly ;nnong grouljsiin which 1101-lnal males and 
l'c:~ni~les are common. Hitherto, it was not generally appreciatetl th ;~ t  
colonies xilit11 111ales occur mainly ill the sou the^-11 stales. Consccl~!e~l~ly, 
bisexual rn;rtei-ial will bc available only in streams of olu- so~~tllei-n 
sc;~tes. (;ollections l'~.orn tllose areas show that males arc comrnon anlong 
s t ~ c h  other soulhern sl~ecies 21s Ctrn~pclo t~ ln  le7uisii Walker ill the south- 
x<~cst :lt?tI (~~~111pclot t7(r  g(,lri~,lrl1r117 (Coni-atl) ~.epo~-te(I r1.0111 ~ \ I ; I ~ ; I I ~ ; I ,  
(;eorgi;~, Floritla, Sol~th Carolina, and Nortll Ca~.olina. 

I t  has generally been concetletl th;it the systenl;ttics of the species in 
thc genus Ccrn~prlo~~rt l  ;we in 21 chaotic state. Sucll 2111 ~ ~ n u s u a l  lice 
1iistol.y i t1  wllic.11 solnc of the sl~ec.ies arc p;n-tllenoge~lctic. wllilc ochers, 
nl ;~i~l ly thosc in the south, ; I I - ~  bisexu;~l wit11 nol-~nally l'unctio~ling 
nl;tles, I I I ~ ~ ,  in lxrrt, ;~cco~unt Sol the tl ific~~lty in tlclineating species. 
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T h e  C ( I ~ I ~ ~ C I ~ I I ~ ( ~  polrd(~ro,s~ot~ (.o(lr(.t(1t1r~z (Lea) co~lsiclerecl liere is a 
c.;tse in point in that i t  ;tl)l)c;trs to have a s o u t h e ~ ~ n  clistribution ;tnd 
sllot~ltl not be confusetl with (:cr~rr(~clo~t~cr .v~tOsolitl~rn~ (ilnthony), the 
:tnim:tl of wl1ic.h w;ts figure([ by l<ry;~nt W:tlke~- (1918:25). 111 his C;ttalog 
(Ibitl.: 12!)) Ilc slatetl: "(,'trtrrj)clorttn .srrDsolitl~rutr (,\ntliony) is a v;llitl 
sl)cc,ies. \ll'hcthc~. 111c I'nlrrtli~ro c,xili.s ol' /\ntliony is a scxu;tl lol.111 as 
1)clicvctl I)y Lewis a l~ t l  ot11cl.s or all i~lclivicl~ral 01. loc;tl nlutiltio~i is 
~~nset t le t l .  7.11~ 1';tc.t 11i;tr i t  has not been l o ~ m t l  ill so~~t l lwes te r~ i  hlichi- 
gitlr, wl1el.e [.lie sl)ecics is ;I c.om1non one, wot~lcl seem to c-  st tloubt on 
its I~eing ;I scxu;rl \l;tt.i;ttion.'' 1;11rthe1., with reslject to tlie clislrib~ttiot~ 
ol' (;. l>orrtl(,ro.srrrrr r.otrrc./tr/rrrtt, (:al\,ir~ C;ooth,icll (194-1) in liis stl~tly of 
tllc o l )c~ . (~~ l ; t t c s  ol' the C:oos;t l i ivel  inclic.:tted ~11;tt this subslxxies as 
i.etlclinetl I)y I%l.y;tnt \i\/:tlkc~. "is the cotrillloll l'o1.111 01' the Coos;t S~.onl 
stl.c;tnis ;~l)ovc 1<o111e, (;co~.gi;t, lo M'etulill)k;t, El~rlol.e C:o~~nty,  ; \ I : I~ : I I~ ; I ,  
tlie colol~ies ;tl~l~;t~.elitly ~ ~ o p l ~ l o u s .  <:ollcctions 11;1\,e ;tlso heen rii;ltle ill 
sitlesu.c;t~lis ol Etow;rh, St. <;l;tir ;tncl 71';~ll;~tlcg;~ c.ot~ntics, i-\l:tb;ui~;t, but 
so  nc;rl. tlic tlic,c.ll;ri.gcs 111;tt ~,rob;tl)ly 2111 slioultl be collsidel.et1 rivcrinc 
~nollusks." \/lT;tlkc~. (1893) clt~otetl I)cC:;t~nl) to stl.css th;tt (;trrt7l1rlorrttr 
!)o~r(l(,ro.vro~r is :I so11t1ie1.11 s ~ ~ e c i c s  ;111tl ~ i o t  lo1~11(1 i l l  h l i c l i ig ;~~~ .  1\11 
srtl)seclr~c~~ t 5vo1.k in 1\11 i t  llig;tl~ has 1101-11c ou t  this con ten tiori. 

' I ' l~e  cc~ logy  ol' 0'. j)orrtl(,rosrlrrt r~o(rrc,l(r/lrr~/ Ii~ts I~cell I I ~ I I S I I ; ~ ~  in the 
sells(? tI1;tt the ;t~lilt~;tls ; I IT  loc.;rl i l l  tlieir t l i s t r ib~~t io~ i .  I n  rllc I';tll o l  1963 
the w;trel, Icvcl I \ ~ ; I ~  v c ~ y  lot\l ;tncl sl~cc.inielis were 1';til.ly c.olriliioll a t  tlie 
111ot1~11 01' I%it.(lso11g (:~.eck. I'hcy .r\rel.e o1)t;iillccl by Jo1i11 M. I%ates 2untl 
~nysell' by feeling for tllelrl in the sol't mutl in 1 to , I  Seet of water. 
'I'lle l'ollowing sl)l.ing, ,[ol~n (:ontlol. ki~itlly :ttrelnl)tetl to oL)l;ti~i a sel-ies 
lo 1)e t~sctl lo c.oln]);tl-e gol~;ttl ;rc.tivity I)elwccrl the two seasons. FI'lre 
w;ttci. level irt 111~ s])~-ing ol' I!)(i.I ~ \ J ; I S  so hig:.h 1h;il lie tvas ;tl)le to get 
only ; I  single sl)cc.ilnell by tlivilig illto w:~tcr n~ell  over his 11e;ttl. Th i s  
s l r ( . i l ~ ~ e ~ t  w;is sec.tio~~etl I ) t~t  ttr~Io~.tt~~l:ttcly wits too 11c;tvily ~) ;~r ; ts i t i~et l  
to yicltl ; I I I ~  noi.n~;tl gon;ttl rissl~c. 

111 ;\t~gust, I!)(i/l, ,[ol~ll IE;~tcs ;inti I : t g a i ~ ~  trictl to c.ol1cc.t ; t~~otllcl .  sel-ics 
o f  C. j)orrtl(,ro.srr,,r c~otrr.c~/trlrtttr ; I t  t l ~ e  sitllle st;rtioll (I<it.tlsong (:reek); we 
wc~.c! ;11)lc to gec o ~ ~ l y  11;tIl '  the n11m11c1- c.ollec.cctl tllc l)~.cviorls l'all, 
; r l~ l~o t~g l r  t lrc c.on(lit i o ~ ~ s  fol. c.ollcc.tir~g tv(tl.c ;tl,or~r ;is l';t\.o~.al~lc. Sint c 
O I I I .  111;til1 ol~jcc live w;ts lo o1)t;tin m~~ssc l s ,  it w:ts ~~cc.css;tl.y to c.ollec.t in 
nlrltl ll;t[s over an cxte t~si \~c  ;t~.c;i ;tlol~g I~otll sitlcs ol the I<entucky I,;~ke 
i n i l ) o ~ ~ r ~ ( l l ~ ~ c n r  it1 tltis region of t l ~ c  rl'cll~lessee I<ivc~-. \\'bile line silt 
;111(1 111~1(1 1I;tt~--co11~litim ~ v l l i c l l  I I S I I ; I I I ~  al>l)e;rl- itlc;ll lol. (:cr~trpclortitr- 
were cxtc~lsivc I~otl l  ;tbovc ant1 below New ,Jolnlsonvillc, the o ~ ~ l y  
colony o l  Cnr~rpclortlcc founcl \,v;ts tl1:11 a1 the molltll o l  I'Pirtlsong (:~.eek. 
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It rein;~ins an open question whetller this localized pattern in its dis- 
tl,iblition is related to the Seetling habits ol these sn;iils. Studies such 
as those by ii\llison (1<1/12) intlicate  hat Canzpelo.n~cl is a carrion feeder. 
l ' h e  pl.esence ol a clammer's camp at the mouth of the creek may have 
~x~ovitletl a source ol decaying mussel meats which could have served 
as Sootl ant1 may account for the concentration of Cnmpelonzn there. 
Allison ti,apl)etl them with chicken manure in cloth bags; Bovbjerg 
(1952) :u~itl Medcof (1940) also emphasized the tendency for Ca117pe- 
lortztr to lorn1 aggregations. Similar colonies are colnmonly observed in 
lakes ant1 streams in Michigan. 

Tlle live specimens collected in the Tennessee impoundment at 
Birtlsong Creek were relaxecl in sodium nembntal and then fixed in 
Bouins fll~itl. The  relaxing process in this group is slow ant1 it is not 
unusual to subject these animals to anaesthesia for three days belore 
they are ~ a d y  for fixatio11. \/Vhile Lever et (11. (1964.) give a rapicl 
methotl for relaxing mollusks, it is not a method easily applied in the 
field. Ne\rertheless, our procecll~re provitled well-relaxed specimens. 
Sevel-a1 o l  these anirnals were later prelxwetl as whole mounts (Plates 
11 and IV) using Guyer's borax carmine; they were then cleared in 
methyl salicylate. Other specimens wer-e subjected to the usual parafIin 
technique antl sectioned to observe gonad activity (Plate V) and the 
struct~ual relations of the org:uns. \/\Thole mount preparations served 
to illustrate the gross rriorphology ol the inale antl lemale reproductive 
systems. Since the male genital system has not been previously studied 
in detail, this system will be particul;~rly stressed. 

MALI  GENITAL S Y S T I I M . - T ~ ~  re~ognitioll of a lnodifica tion of the 
right tentacle to serve as a verge or penis often permits a quick and 
easy separation of inale and female specimens. At times, the modified 
right tentacle may be twice the size ol the unmodified lelt one (Plate I). 
However, it came as a surprise alter separating a series of specimens, 
using the appearance ol the right tentacle as the criterion, to discover 
that serial sections nlade o l  specimens which appeared to be females 
turned out, under microscopic examination ol the gonad tissues, to be 
males. In this connection it is also ol interest to note the wide variation 
found among the verges ol males in one series (Fig. 1). T h e  problem 
as it concerns the shape o l  the verge appears related to the age o l  the 
specimen in such a way that the young ol the year are not apt to have 
tlle right tentacle clearly moclirled. Small specimens from this colony, 
 res sum ably the young ol the year, showed little difference in the 
apl)ear;unce of the right ant1 lelt tentacles. It was only when some oS 
these smaller specimens were stained antl cleared  hat the slight rnoclifi- 



FIG. 1 .  \lotlific~;~tioli ol' t l~e  \-crgcs amolig ;I 5 c 1 - i ~ ~  of m ; ~ l c  sl,c*c.i~iic~is of  (:I/III- 

/)(~IoIII// /)OTI(/(*T O\I/ITI r o ~ ~ i - r 1 ~ / ~ 1 1 1 ~  ( I.(*:I). .l.ol): ;I 1io1.1ii:11 fr111:iIe. 13ot t o 1 1 1  : ( l i  l l 'c~~r~lcrs  

q i f ~ ,  S ~ I ; I I ) C ,  I I I ( -  ;111io111it o f  j ) i ~ ~ i i e ~ ~ t .  ;11ic1 thr ~)rol~iilir~ic.r o f  [lie ~111;111 1);11)ill;1 1101.1ii;111\ 

1)1~rst~it I I ~ : I I .  I I I C  o p r ~ ~ i l i g  01' t11e 1 ;IS. 



tat  ion of the right t e~ l ( ;~c lc  ~,t~;rs c \ , i t l e ~ ~ t ;  tlic1.c TGIS ;~tltlition;rl intlic ;ition 
~vhen  thc \,:IS tlel'e~.erls t olrltl c 1c;rl.ly be seen ell tei.i~rg the right tcnt;rclc 
;rl'tcr the sl)ccirilcns were c1e;ri-etl. 

In strrtlies of the northel-n ~>;rl-thellogeiletic. fo~.nls, R'letlcof (1!)40) 
r ~ ] ) o ~ I c ( l  th;rt ~ . e l ) r o t l ~ r c t i o ~ ~  in  Cnt~~pclortrtt clc,r.isrc~tr (Say) (lit1 not start 
~ rn t i l  the seco~ltl srrlrnnci-, nntl in Inost c;lscs it \\.;IS tlel;ryetl ~ r n t i l  the 
thi~.tl. He ;rlso obscr~.ctl th:rt the s i ~ r  of tlle I);rrent ;~l)j)e;rrecI tlii.ec.tly 
~.el;~tctl  to thc ;inim;rl's ~.el)rotllri-ti\c t;rl,;rc.ity. 1 Ience, colonies are 
n~;rintainctl 1;ri.gcly I)y tllc rel)rotlucti\,c acti\,ity oT the thrcc-ycal--oltl 
sl)c(.iinens. I-lowevcr, V ; I ~  CIc;~ve ;111(1 AIt~. i~igc~.  (1937) fo1111d t11;rt 
(;tct~r;l,c.lortrtr s t r l r t ~ i r  (I-laltlc~n;rn) was ~n;rint;rinctl lor the n1ost I);irt by 
the two-yc;~~ -oltl sl)eci~ncns. In both stl~tlics the ~rl;rt~rl.c enlbryos were 
obsc~-\~ctl  to ;rc-ctrrn~rI;~ic in the utcl.~rs tl111-ing the ~ 'v i~~ te r - .  IYllile it h;is 
1101 beell strrtlictl i l l  (;tr~trpclort~cr po~rtlc,ro.\rc~t~ c.otrrc./tr/rc~tl (Le;t), there 
;tl)l)e;ils to bc ;I s i ~ ~ l i l a r  lag in the scstr;rl t l c \~c lo l )~~~e l l t  ;imollg these 
I)iscxlr;~l l'oi.~ns ;IS seen in sectio~ls ol' gon;rtls. 

St I I I ~  I lrl.;~lly tile nl;rle gel~it;rl systenl is csscl~t ially ;IS repol-ted by 
(:a11 (1888) ; r ~ ~ t l  I;. (:. 1i;lkel. (1928). T h e  testis (Plates IV ; ~ n d  V) is lai-gc 
;~nt l  ~nassive; its ~ i ~ r n ~ c l - o ~ r s  ; I ( ~ I I ~  l'orr11 ;I thick 1;iyc-r S I I ~ I - O I I I I ~ ~ I I ~  the 
li\,cr or. tligestivc gl ; r~~t l .  S l )c~,~r l  le;~\~ilrg the testis 1);tss lo the 1)l.ost;rte 
(1'l;rtc IV) ~ ~ r h i t h  is ;I tllic.kly c.oiletl st~.uc.tu~-e lying ;(long the top o l  the 
1;rst cvllo1.1. 111 clcal-ctl spec imcns the \.;IS tleCe~.ens ;~l,l,c;rrs ;IS ;I long ;rntl 
loosely coiletl tr~l)c c o n ~ ~ c c t i ~ ~ g  tllc I)r.ost;lte wit11 the \{el.ge or penis 
tc~.nl i r la t i~~g i l l  t l ~ e  e111;rr-getl ~.iglit Leiitat le. 71'lic ve~.gc is sul~l~l ie t l  wit11 
;I ])r.o~ninellt l)e~ii;rl Ilel.\,e; it ;rlso h;rs a sm;rll ~ I I I  tlistirlct 1);1l)il1;1 0 1 1  

t l ~ c  sitlc ol' tllc l,c~iial ;rl)cr.t~r~.c. 
71'l~c si/c ~.cl;r t io~i Oetwce~l the tcstis ; I I I C I  t11e digcsti\.c g1;111d is stl.ikiiig 

i l l  I I ~ ; I L  11ic testis to\.cr.s the gre;rtly ~.etluc.~tl l i \ w  i l l  tllc I I ] ) ~ ) ~ I .  wl101-l 
; ~ ~ r t l  ; I  hall; t l l c :  siune rel;rtionshil) is shown in one of the scri;rl cross 
scc.tio~~s (1'1;11c V). , 1 1 1  e111ar.gctl s c c t i o ~ ~  ol' t l ~ e  ~ c s ~ i s  ol' a sl,ec.i~ne~~ 
c.ollec.tetl No\~c~lil)ci. 1 . 1 ,  I!)(iS, sho~vs 1ll;rny ;rc.ini ~arith ;rcti\,e sl)erlnato- 
guicsis. -1'llc ~ ~ u ~ i i l ) c ~ - s  01' ~1x1-111  ~)i-otlrrtctl ;ti-e p~-o t l ig io~~s ,  ant1 ill this 
:,cc.tion tlier-c ;rr-e ;11l :,t;igcs in sl)ci~111;1togcncsis. 

1 1 ,  h i  , \ I  I C ~ : N  I . I ,AI .  S),STI,:AI .-I 11 t.011 t ~ x t  to tllc 111;1lcs wit11 tllcil. c11o1.- 
nlolls testis, the I(.lr~irlcs 11;1\,e all o \ , ; ~ ~ . y  ~ v h i c l ~  is so sln;~ll ;IS to ln;ikc it 
tlillrcr~lt to filltl. Se\.e~-;rl l'c~ii;~lcs ~ \ . c ~ - c  scc t i o ~ ~ e t l  ;111tl the ov;11-y was seen 
only in :I young spccime~i (Pl;~te \/). '1s intlic;rtetl 1)y othel-s who li;~\le 
:,trr(lied vivil);r~.itl sn;rils, the eggs ;rl.e ~rsrr:rlly \w-y sm;rll. 'l'lie eggs arc 
1.ct;linetl ill t l ~ c  rrtcl-11s ~v11e1.e they tlevelol) illto I;i~-ge ;rntl ~,\~ell-tle\~elol)ctl 
yo~rrlg (P1;itc I I). l ' h c  I-ctclltio~i 01' the eggs anti tllc tlcvelol~ine~lt of 
I I I I I I I C I . ~ I I S  y o r ~ ~ ~ g  ; I ~ ~ . O U ~ I L S ,  ill I);II.~, Sol.  tlle t l i f l ' e ~ . ~ ~ ~ ~ ~  ill the sll;~l)c o l  
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the fen-ralc ;IS colill~aretl with the male sl~ecirnens (Plates 1, I 1  ;11itl IV). 
71'llis tlilfcrentc is seen both in  the ;unin~als with ant1 withorit their 
shell. T h e  relation ol the pallial organs is sllo~,vn iri I'latc 111. 

H~sro~oc\~. - In  adtlition to tlie gross ;ippeararic:e o l  the 01-g;rns oS a 
male, a section o l  ;r sl)ecinlen (Plate V) gives the gener;il 1iistologic;ll 
Scatures of the tcslis, tligestive gland, stomach, intestine, pi-ost;~te, 
kidney and  gill. 111 another scri;il section ol a Selnalc (Plate V) tllc 
large and swollen bul-sa c:ol)~rlatrix ;11ic1 tlle atljoinillg seminal recep- 
tacles wcrc observetl ~);tcketl with sperln as a n  evidence t11at copulation 
llatl taken plat-c before tlie lrlitltlle ol' Novembel-. 11 ~ ~ o u l d  be tlifficl~lt 
among ;~nini;lls sucli ;rs Cnn7pclotrrci wllicll livc coml)letely buried in the 
nlrrd 01. s;~ntl s ~ ~ l , s t r a t u ~ n  to obscrvc the pro(-ess ol' copulation in naLt11-e. 

While it w;is not possible to study the Sectling oS this spec:ies, the 
relatively srnall size ol the brrccal Inass ;IS well as the long and thin 
esoj~l i ;~gi~s  (Plates I1 ; ~ n t l  1V) indic;rtcs tllat the Soot1 wonld not  be coarse 
~ ) ;~~ ' l i cu la t e  un;~teri;~l. Tl ic  1;rl-gc g1antlul;u- and  ~ri t tscl~l;~r tle\lclopnlent 
of the I'oi.wart1  orti ti on o l  the loot in both males ; ~ n t l  I'cinales suggests 
t11;1t there are sorne unrisr~;il Sectling mechanisnis in this gi.oup o l  snails. 
IiVl-rilc they ;ti-c known to be cai.rion I'eetlers, the l'rrnctional relation o l  
this higllly tlevclol~etl Soot ;11it1 the rel;rtively rlnt1evclol)etl digestive 
systelrl wit11 ;I srnall stomach and  coml);rl.;itively snlall digestive glantl, 
;ill suggest a Iiiglily s l~cci ;~l i~et l  type ol' l'eetling. In norrnal ;ictivity these 
animals 1.enl;rin br~l-ietl in the mutl or sand ant1 ;rrc 11s11>1lly riot 
obsel.vetl rlnlcss they arc sc:~.cenetl out  oS the slibs~rattrm. 

! \ ( : I < N ~ w I . I . I ) ( ; M I . : N ~ ~ s . - P ; I ~ L ~ ~ I I ~ ~ I I ~ ~ ~  hell)f'rll in this work was the ;lssist- 
;Inc.c ant1 ilitc~.cst or ,John M. 1S:rtes 1,otll in ~~roc r l r ing  sl)ecilnens ant1 in 
~)t.ovitli~ig ilil 'o~.~n;~t io11. 7 ' 1 1 ~  ])l;lles to  s l l o ~ l  gross morl)liology ~yel-e 
~ n ; ~ t l c  by MIilli;~rn L. I<i.uclon; C. M. I'attcrson tletcrminetl the ~111-omo- 
some ~ i u ~ r i l ~ c r  ant1 itlso ;rssistetl in niicro-l~l-rotogr;~l~hy. J o h n  Contlol. 
kintlly irtcel-nptetl to ol,t;rill ;r spring collection untlei. tliflicnlt ;inti 

h ;~/ ;~r t lo t~s  llootl c~olitlitions. I am1 iutlcbtetl to these ancl o~l1e1-s ~ r l i o  
Iiave matlc this st11tly possible. 

1. Rlost (:orrr/)elorrrcr 1'1-om 1101-tllcrl~ slates a n d  <:;~n;rtl;l arc p;rrtI~e~lojicnclic; sl,cc.ics 
srich ;IS C~irrr/~clo~rrcr /)or~tlcr-o.crrr~? r.ocrrclnl~rrt~ a ~ r t l  C .  :c.rricrrlrrrt~. t \ l~ic ; i l l \  sorlt l lcl .~l 

sl)e(ies, tc~itl to p1.ot111ce hot11 m;rlcs ;rntl fcln;~lcs. 
2. 1';11-tI~c11c~gel1csis it1 such 11ot.lllcr11 fo1.m'; as (:crrrr~)rlorr~cr ? - r r f i r ~ r r  and (;. tl(,c.i.\rirrr 

\v;is rlc;~rly t lc t~~o~~s t~ . ; r tc t l  1)y S. ' I- .  3l;tttos; eggs tlc\,clol~ in fetnales I)! ;it1 ;lpo- 

~lrictic process i111d llle 11oi111;il tliploi(l ~rr l l~l l)cr  is 1-cstc11-etl 1n ;~cltomictic. frisic'li 



;rccortlirrg lo Suo~rr;rl;~ilrc~i. ?'he t ~ ~ ~ r n b c l .  of t l ~ ~ o r n o s o ~ r ~ e s  in m;rlcs of C.  I , o i i t l r~ - -  

o s i i ~ ~ r  c.ocirc.tnlir~r~ is 2 n = S 8 .  
3. .l'lre tliaotic stale tlr ;r t  c\ists in  the tlctelrrri~ratio~r of sl)ccics i l l  ( ; ~ I I I ] ) ~ , / ~ I I I / I  ]nay 

\\ell I ) ?  lirrhetl to tlre I;itk of ur~iforl~ri t)  i l l  tlrc way llrcse a n i ~ r ~ a l s  reprotlucc. 
- I .  Tlrc colonics oC (:. ( ~ o ~ ~ t l ~ ~ - o , s t i t ~ i  c o n ~ - c . i c i / ~ i ~ ~ i  ;rp1)c;11.e(1 to I)c spor;idic, suggesLi~rg 

Ih;rt irggi-cg;ttiorrs occur ~vlrei-c lhe 11al)il;it c~r;il~les tlrc anirnals lo I)r~n.o\v ant1 
!\.hcrc tlrcl-e is a source of ca1-1-io11 I'ood. 

5. Rl;rles oS t l ~ i s  species 11ot only lent1 to I)?  slrrallcr l ~ u t  lhcy lent1 lo I)e n;rrro\\'c.r 
tlr;ilr tlrc Scm;~lcs. 

(i. \\'lrilc the I-igl~t ~ c ~ r l ; ~ t l c  I)ecomcs rnotlilictl to fc~rrn ;I \,crgc 01. ~)elris, its s i x  ;rntl 
.;11;1pc seeill to w r y  sr~lficiently to III;II<C tlrc use oI' this org;r~r in  systematics i n -  
~jraclic;rl. l ' o r ~ ~ ~ g  speci~rrc~rs slro\\' sr~cll ;I sliglrr ~rrotlilicntio~i of t l ~ c  ri#ht tenl;~clc 
21s lo iri;rl<e its ilsc in scsiirg tlilficult. 

7. 'I'lre testis o f  m;ilcs is 1;1rge ;rnd covcl.s ~ l r c  tligcstive gl;i~rd; spcvlrl;~togcncsis \\,;I.; 
ol,\cr\'etl i l l  No\~crnhcr; the ov;rr-y is w r y  snrall ant1 ;rl~rrosl impossible to f ind  ill 
1II;III). of tI1e fcl1l;llcs. 

S. Irvitle~rcc tlrat some ~rlat ing occurrctl in 11ic fill1 \\.;IS found ill a fem;rlc \\it11 the 
I~rirsa copul;rtris full of sperni; tlre Celn;iles of tlris species carry tlic young i l l  the 
uterus irrto the wirltcv. 
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It' I l ~ ~ l l ? . ] ~  Y 1 / 1 j I  / lor  s/ l / ( l l l / ,  O / (  . lJ / / / t ( , i , \  

G = Gi l l ,  M =  Mantle, A= Anus, U= Uterus 
Vaginal tube, R= Renal 

Opening 
PI,.I~I-F, 1 1  I 

O I ~ ; I I ~ \  01 t l ~ c t  l ) ~ ~ l l i ; t l  ( , ~ \ i [ \  o f  ;I I " c ~ I I I : I I ~ *  C / I I I I / V  10111/1 / J O ~ ~ ( / ( , ~ O \ ~ I I I /  ~ o / 1 t ~ l / l t 1 1 1 1 1  ( I . ~ * : I ) .  
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Histological sectioll of C i i f l l ~ ) ( ~ l o ~ ~ f n  / )o l1 f / f~ los l r i t~  r o c r ~ r / f r / l r ~ l l  (Lea) 

I r :  Lo\\, power vie~v of sectic 11 of a male spccilncn 'to shot\' relation of 
testes, tligestivc gland, stomach, prostatc, kidlicy, gill, ; I I I ~  osl,hraclium. 

I I :  'I'esles alitl tligcslive gland ;IS sccti ill seclioll t h r o ~ ~ g h  an upper 
wl~or l  to show the  rel;ltivcly s ~ n a l l  ;Imorlnt of tligcslive gland ant1 tlic m:lssivc illale 
gonatl. 

171.1,~~ R I ~ I I . ~ :  E111;1rgcd sectioll of 111)pcr r \~l io~.l  to intlic;~tc the large nu~nl )c r  of 
;~cini  in a lilale ~vit l l  very aclive sper~natoge~lesis; tliese spccilncns \\rere collecletl ; ~ t  

tlie mouth of Birtlsong Creek ~ I I  Novclnber 14, 1963. 

I I :  Sever;~l ;lcini wit11 Irl;itrlre s1,el1ii i l l  tlic lumen ; ~ n t l  s p e r ~ u ; ~ t o -  
geliesis in all active s t ;~ tc  ill the ~valls  of tlie ;~cini .  

W ~ I D D L E  RICII.~.: ,411 cl~l;lrgetl ;leinus \villi various stages ill s p c ~  ~n:~togc~rcsis .  

LOIOER LEFT: G O I I ; I ~  of a I'cnl;~lc slio\vi~lg ovary; note the rclalivcly sm;lll size of 
the eggs. 

Lowea Cli~T1:Il: An enl;~rgclllent of the ov;lry \\,it11 eggs free i l l  ~ h c  lu11re11 ;111(1 
;~ctivc oogci~csis in the ~vall .  

L o  I :  I3urr:l ;lntl seliiinal reccl)taclc of I 'e~i~alc lillctl \\ ,ith spcrm o11 No-  
vei111)er 14, 1963, i n t l i ~ ~ t i n g  that  copl~l;~t ic:~l  li;~tl t;~kcli pl ;~cc in the I';111 o f  tl1;11 ye:lr. 

A ~ I ~ I ~ E ~ I K I I ~ R ' S :  ; I - ; I C ~ I I ~ I S ;  l)-l)~irs;~ c o p ~ ~ l ; ~ t r i x ;  ~ l , g . - ~ l i ~ c s t i ~ e  gl;111(l; c-egg: g- 
gill; i-i~itesti~ie; k-kitl~ley: os-osl~Iir ;~t l i~~rn;  oy-ovary; pr-l>rost;~te; sp-")em; 
s.r.-semin:~l rrceptnclc; st--stomach; t-testes. 
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