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E. D. COPE (1894, 1895, 1896) was the first to dernonstrate the systema- 
tic 11s-Sulness of' penial morl,l~ology. I-Iis studies on the hemipenes of 
lizartls ant1 sn;rkes set [lie stage for similar investigations in other 
ve~.tcbr;ltc g ~ . o ~ ~ l ) s .  I t  hits been only recently, Ilowever, that his leatl has 
been l'ollo~vctl in vertebrates other than snakes. Studies of peni;ll 
1norl11iolog.y in rotlen ts (Hooper, 1958; Hooper antl illusser, 19G4) ant1 
snakes (I)o~,vling ant1 %\,age, 1960) illustrate tlle information that can 
be tlerivetl from such stutlies. 

A l t l lo~~g l l  Stannius (1855) recognizetl the presence oS many differences 
in the col)ulatory organs of t~u t l e s ,  there have been n o  publishetl 
atteml)ts to tleter~nille wIi;lt, i l  any, systematic inlormation can be ob- 
tained I'roin the stutly of' tlie chrlonian penis. l\'ith this question in 
mintl, tllc present s t ~ ~ d y  \\,as initiatetl. 

P ~ , c v i o ~ ~ s  investig;~tions or the chelonian intromittent organ are 
strictly anatomical ant1 ~ ~ s u a l l y  tleal ~ v i t h  a single species. An exception 
to this is Sclinlitltgen's (1905) st11~1y 01' tlle cloaca antl its associated 
organs. He ex;tminetl 2-1 species o l  t ~ ~ r t l e s  representing 7 families. 
i \ l t l~ot~gl i  his study was mainly tlescriptive, lie providetl some compara- 
tive i n f o ~ . n i a t i o ~ ~  antl also suggestetl tlie possibility of using the cloaca 
;tntl pe~t is  as syste~n;~tic. cliar:~cte~-s. Unfoi-t~tnately, he did not make 
t1et:tiletl obsel.\.atio~is on tile contlition o l  the glans penis ~.vhich might 
have i.es111tetl in all c;lrlier recognition of the chelonian penis as a useful 
(.I,. ,II,I( .. . ter. In  ;tcldition to his ;tnatomical descril~tioiis, Sclimidtgen re- 

viea\letl tlic li t e~ .a t r~~ .c  c,oncer~ling. the chelonii~n urogenital system up  
1 0  1 < ) 0 i ;  tlirrel'ore, I sllall cile only h e  public.ations 011 tlie morphology 
oS cllclor~i:~n penes that hal'e appearetl subsequently. 

111 19 14 ,  Petterer alitl Neu\sille clescribecl the penis of Tcstzlclo ele- 
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phantiwa j(;eoclzelo~ie gigantea); their description is short ancl incom- 
plete. Jones (1915) considered the chelonian penis from a phylogenetic 
viewpoint. He believed that the different degrees of development of 
the chelonian copulatory organ could be used to demonstrate the evolu- 
tionary de~elopment of the mammalian penis. He proposed that the 
chelonian penis evolved from a primitive protuberance on the cloacal 
floor to an advanced condition reminiscent 'of the embryonic mam- 
malian penis. 

An excellent histological study of the penis of Testz~clo graeca was 
published by Gerecke in 1932. In addition to a detailed l~istological 
description, he attempted to demonstrate homologies with the intro- 
mittent organ of crocodiles, monotreines, and possibly the higher mani- 
mals. Nicholson ant1 Risley (1942) examined the urogenital system of 
Emys  bla~idi?7gii (Eniycloidea blnndingi) .  They illustrated and described 
the penis; howe~er,  their maill interests were the gonads ancl urogenital 
ducts. An ;inatomical and histological description of the penis of 
Lissei~iys pr/,lctata was published by Seshatlri (1956); Majupuria (1959) 
also described the penis ol' this species. 

GENEKAL PENIAL ANATOMY 
The  penes of cryptodiran turtles are highly diverse in structure. 

For this reason, it is difficult to describe a generalized penis which 
woultl include all tlle structural dif-f'erences observed in the various 
cheloni;~n I'amilies. I have, therelore, selected for this general clescrip- 
tion the penis ol Che ly t l t . ~  scrpentina because it does not appear to be 
highly specialized; it thereby provides a basis lor the interpretation of 
the penial morphology of other cryptodiran genera. 

In  the relaxed state, the penis lies ventromedially in the cloaca (Fig. 
1A). I t  is not, however, ;L separate structure lying free on the cloacal 
floor, but only a modified portion of  he floor; it is divided into a 
proximal shaft and a distal glans penis lying near the vent. The  shaft 
consists of a pair of lateral seminal ridges bordering a medial selniilal 
groove. The  seminal groove extends from the 11rethral opening on the 
anterior wall ol the urogenital sinus posteriorly into tlle highly loldecl 
glans. Anteriorly, the seininal ridges are low, but posteriorly, as they 
approach tlle glans, they gradually increase in size ancl are most 
prominent anterior to the glans. 

The  glans penis is a highly loldecl or ridged structure. Three distinct 
folds are present. The  largest loltl, plica externa, forms the lateral ancl 
distal boundaries of the glans; it is U-shaped with enlarged proximal 
encls. A second U-shaped fold, the plica media, lies within the plica 
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cxtcrn;r. It is vcry similar to t l ~ c  1)lic.a cxtern;~ in possessing enlarged 
lxoxiln;~l elitls, hut i t  is not as 1;rrge as the l'orlncr I'oltl. 7'11e scrninal 
groove tcrmilli~tes ~netlially on tile inlcrnirl sr1l.li1c.e of thc plica media. 
A pair of flaccitl l'olcls or flaps, tlle plicae interni~r,  lie in tllc center ol 

I'Ic;. 1. Sclicunaric ~ . c l ) r e sc~~ t ;~ t io~ i  o f  ;I r c la~ct l  p c ~ ~ i s  o f  ( ; l ~ e l y t l ? r r  .so/jrrrlirrn. ;I. tlorsnl 
\~ic\\. 01' t l ~ c  penis; I ( .  do~.s;~l \ i ( ' \v  01 l l ~ e  el.cclile lissl~c (~r~olrletl. col.ptls s1)ongior11111: 
stil~l~lctl, corpus fil)rosur~~): GT;. cross seclio~~s through B at lcvcls indi~r tcd .  

thc gl;~ns, one on c:rc.Ii sitle ol tlic scmin;rl groove. Only one ~)rc\,iotrs 
;ruthor, Gereckc (1!)32), 1l:rs assignet1 names to the f'oltls of the glans; 
his terminology for the p1ic.a externa, plica rnetlia, and plicae internae 
is "Seitcnwnlst (I?). Glans 1," "Seilen~~ulst tlcr Glans 2," and "Papillicn 
i~ul' tlcr C;larls," I-csl~cc:tivcly. 
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There are three pairs of sinuses (surface cleprcssions) on the distal 
lxrll of the penis. They may represent tnestiges of the openings ol 
peritoneal canals, for the canals of extant tul.tles end blinclly in the 
penis. On  each side of the seminal ridge, j11st proxim;~l to the plica 
externa, there is a sinus on the clorsometli;~l surl';~ce. Another sinus is 
found distally on the inner surface ol ei1~11 enlargetl end of the plica 
externa. A third sinus is present on each side on the outer base of the 
enlarged end o l  the plica media. In the descriptive section these sinuses 
will be referred to as sinus of lhe seminal groove, anterior sinus ol 
the glans, ant1 posterior sinus of the glans, resl)ecli\lely. 

Two tlistincl types ol' erectile tissue are present in the penis (Fig. 
113-F). The  corpus spongiosuin, a heavily \lasc~~larizetl connective tissue 
containing many sinusoids, Corms the glans penis ant1 the inetlial mar- 
gins of the seminal ridges. T h e  corpus fibrosum, ;I thick, elastic plate 
of connective tissue, provitles the main support for the penis. Prox- 
imally, beneath the ~ ~ r e t h r a l  opening, the c o r p ~ ~ s  spongiosum arises 
as a pair of bulbs corpora spongiosa. These two lobes o l  the corpus 
spongiosum fuse beneath the urogenital sinus ;~ntl decrease in size. At 
this point, the corl~lrs f i b ro s~~m appears ;IS ;I p;iir of thin lobes which 
[use tlist:~lly to lorm an e1ong;ttetl 1;tnceolate plate with upturned 
edges. The  upturnetl eclges ol the corl~us librosuin forln the in;~in 
suljport lol. the seminal ritlges. The  corpus sl,ongiosum is greatly 
reduced in the area o l  f ~ ~ s i o n  ol' the corpus l'ibros~un antl lies only on 
its dorsornetlial stlrlace. Distally, the corpus spongiosiuln gradually in- 
creases in size, thercby increasing the s i ~ e  ol' the seminal ritlges. T h e  
glans penis is lorined entirely of corpus sl~ongiosum resting on the 
corpl"brosum; the latter tissue extends tlistally beyond the glans 
imtl entls in a point. 1 have pur~~oscly relrainetl lrom using the terms 
corlx~s cavernosum penis and corpus cavernosuln urethrae in ortler to 
avoid the imp1ic;ition of homology between mammalian ant1 cllelonian 
erectile tissue, a l t l lo~~gh the homology probably does exist. 

'l'he chelonian penis is extruded, not everted ;is in snakes ;ind lizards. 
If extrusion ol the penis is followetl ;is a sequence of separate events, 
the manner ol erection can be easily visualizetl. At first, the penis ex- 
tentls posteriorly through the vent; as the size ant1 tension increases 
the penis bends ventrally and then slightly anteriorly. Thus, at complete 
extrusion the glans penis and the seminal ritlges antl groove occupy 
;I ~ ~ e n t r a l  or ~jostero\~entral position. The  penis is witl~tlrawn into the 
cloaca by the retractor penis muscle, which originates on the sacral 
ribs and inserts on the ventral surface of the corpus fibrosum beneath 
the gliulls. 
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PEN IAL DESCRIPTION 

T h e  general penial morphology of each family is presented first, in 
orcler to intlicnte the morphological characters which are found in all 
the rcp~,esentatives of the family. This  is followed by a detailed de- 
scription of the glans of each genus and of inter- and intraspecific 
variation when it was observetl. T h e  descriptions are of the glans penis 
ant1 its :~ssociated structul,es ;IS examined from dorsal view, i.e., the 
normal relaxed state of the penis as it lies on the floor of the cloaca. 
Unless otheravise stated, the tlescription is based on adult male speci- 
mens. In some instances, i t  was possible to examine only the genitalia 
oC immature or hatcl~ling iintlivid~~als; the cliliict~lties involved with 
such specimens will be consitleretl in the discussion section. T h e  classi- 
fication of I\Tilliams (1950) as nloclified by IvIcDowell (1961, 1964) is 
follo~vetl. 

C111-1.~ol~ln~r~. -~orphological ly ,  the glans is nearly identical in 
Chclyrlrtr (Fig. 1A) antl 114(rr~orle11zys (Fig. 2 ) ,  except for an additional 
l'oltl in tllc latter. T h e  three plicae are present and relatively large. 
T h e  plica extern;I is ;I he;l\,y U-shaped fold with enlarged proximal 
cntls. T h e  plic.;~ metli;~ is illso U-sh;~petl with enlargecl proximal entls 
avhit.11 ;Ire I't~setl l;~tel.;~lly to the metlial wall of the plica externa. A 
pair of foltls, plicae internae, are sepmxtetl medially by the seminal 
groove; each f'oltl is fusetl 111.oxiinally to the atljacent en1;irgecl end of 
ol: the plic;~ metli;~. T h e  seminal groove is nlorphologically single ancl 
terminates metlially at the base of the plica meclia. Functionally, the 
seminal groove may be bilurcate, since the seminal fluid may pass 
UPW;I I .~ I  i ll  the grooves l'ol.metl by the fusion oT the plica meclia ancl 
the plicae internae. It seeins more likely, however, that the seminal 
Ilt~itl p;lsses ul,.ivai.tl over the entire medial face of the plica media, 
since there is no distinct bi l~~rcat ion in the preserved material. 

All ~l l ree  p;~irs of sinuses are present. Proximal to the glans, the 
siii11ses of the seminal groove lie on the medial surface of the seminal 
ridges. T h e  anterior sinuses of the glans are on the tlisto~netlial walls 
of the en1;lrgements of the plic;~ externa, ; ~ n d  the posterior sinuses of 
the gl:~ns a1.e on the tlistal bases 01' the enlargements of the plica meclia. 

,-\11 accessory foltl of the plica externa is characteristic of the glans 
of' i \ ~ ~ r c ~ ~ ~ o c . l o ~ ~ ~ ~ t . ~  but is absent in Cltclytlro.  T h e  accessory fold lies be- 
tween the plic;~e cxterna antl metlia, tlistal to the enlargements of the 
plica medi;~. I)istally, the accessory folcl has a circular swelling. 

~ ' l ~ : ~ l ' l ~ ~ l ~ ~ ~ ~ \ l < . - T l l i ~  fainily is co~nposed of lour sllbfamilies, Bata- 
gurinac, Emytlinae, Platysterninae, antl Testuclininae. As would be 
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expectctl i r i  suc.11 ;I large ;rntl tlivel-sc I'arrlily, tbe peni;rl ~riorphology is 
cluitc \~;II-ietl. l ' h e  plic;~ extel.ll;r is present ill the I 'o~lr subl'aniilies, but  
orlly pooi.ly clevelol~etl i n  the Tcstudi11in;re. A well-tlevclopetl plica 
lrleclia is always p1.esent ancl is I requen~ly  t l o ~ ~ b l e .  'l'lle plicac internne 
are abselll orily in the P1;rlysterninae. 'l'lie seinin;~l groove is morpho- 
logically single in the Emyclinae, Bat:rg~rrin;~e, ;111cl Platysterninae. 111 

tlie Test~~tl i~iir i ;re,  it is bifurcxte tlist;rlly. Orily the p:~ir  o l  silltrses of the 
scrrlinal groove ;11-e present. These sinlrses 1.~111;rirl ;IS clistinc:~ depres- 
sions in the otller srrblanlilies ant1 ;rl)l)car to be absent in the Testu- 
clinin;~e. 

Ilatcrg1ui7r(r(:: 111 Klrinot.let17ys (Fig. 2), the plic.;~ externa is ;I low 
foltl \vhic.h is clivicletl tlistolrretli:rlly. l'roxilll;illy, tlle entls of the plica 
cxtelma ;li.c elevirtetl bu t  tlecre;rse I-al~itlly :is they csterltl tlistally. T h e  
plica meclia is a tlouble, U-sllapetl l'oltl. 'l'he laterid fold of the plica 
1rlct1i;r is large ;~nt l  hc;rvy with ;In elongate pr-ott~bel.;rnc.c in the middle 
ol each sitlc. 'l'lle 11letli;rl foltl oL' the 1)lic.a iiletlia is sll~;illcr ant1 lowel-; 
its pr-oxinla1 ciitls i1l.e f'llsetl l;rtc~.irlly lo the wirll ol' the I;~te~.;rl loltl a t  
the b;rse oI' thc, ~)~.otr~be~.;rnc.es. Eac.11 plic.;~ inte1.11;r is f~rsed to the 
l)roxill~al cntl ol the nletli;~l loltl ol' the p l ic ;~  ~netl i :~.  'l'lle seminal 
groove is single zrrlcl elltls 011 the metlial I'oltl o f  the plies media. 
blctlial to tile proxi l~i ;~l  cntls ol' the 1)lic;r extcl.il;r o11 the semin;ll ritlgcs 
is ;I p;ri~. ol' sinuses. 'l 'he sinuses ;u.e pig~rrerltless ;r~.c;rs rlstr;rlly co~itirining 
a sirlirll cleft wit11 ;I s1r1;rll ~,al,ill;~. 7'he gl;rns pe~l is  o l  iV1n1trrrny.s is so 
s i l l ~ i l ; ~ ~ .  t o  t11:rt o l  1~lti1roc.lo11y.r t11;rt the :rbove clcsc.~-il,tioll is illso ac- 
cul.ate Sol. ~lB(lrrrer~t~l.s, except t11;rt the sinrrses 01' tlie seminal groove 
wcr-c ~ i o c  obscr-vctl. 

Rntyrlitrtrc: 'l'hc ~,lic;r ex tern:^ of Crrji.sc,nty.s (.scrr.si~ M ~ I ) o ~ r e l l ,  1964) 
is ;I low but tlistincl folcl (Fig. 2). 11 is I,iscc.tc:tl t1istoliictli;tlly; e;~ch 
halT is e11l;u-gctl pl.oxi~nally, tlec.~.cases ill size ;IS it  exterltls elistally, 
a ~ l t l  then becomes sligl~tly enl;u,getl t1istol;rtel-ally. 'The plica metlia, 
;I tlistinct, tlotrble, spatle-sha1)etl I'oltl, rises fro111 the ~nitlclle of thc 
g l ;~~ l s .  I ' llc I;rtel-;rl I'oltl ol' the plic.;~ mctli;~ is ;I I~e:r\~y foltl that is 
sel);u';rtul I'rorrl the Il;lc.c.itl 1netli;ll I'oltl by a sllallow sttlc~rs. T h e  plic;ie 
i~ltcril;le ;r~-e ;I 1);1ir. ol' large folds; c;rc.h I'oltl is l'llsetl 11let1i;llly to the 
;~tlj;~c.cnt wall o l  the metlial I'oltl of tllc 1)lic;l 111etli;r. 1'11e seminal groove 
is r~nl)r-;~nc.hctl. 7'hc sinuses oS tllc scmin;~l groove ;Ire ~~ ig l l~en t l e s s ,  
slightly 1);rl)ill:rtctl ;r~.c;rs olr the tlors;~l sul-I';rcc oE the serniniil ridges 
p~.oximal to the 11roxi111;ll entls ol' the ljlic.;r cxtern:~. Very little vari- 
;~tioll h;~!; I)_en obsc.~.\~!tl i l l  Illis gelrrls. (:l~rysc,r~ry.s ;I)ic.l(r tlilfer-s ollly 
sl igl~tly 1'1.0111 (;. . s ( , ~ i j ~ / ~ r ,  <,I. ~r(,l.ro~ri, (;. /lori/i(itro, ;ri1(I C:. C O I I C ~ I I T ~ ( I ,  
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1;1r;. 2. S(.lrctl~aIic. ~ ' C ~ I I C S C I I ~ ~ L ~ ~ I I  01' lhv pcncs of l\.lnriorlrrrry.c /c.~rrrrrir~r.lti, Clrr)~.o~~rry.s 
corrt i?t~rtr, Clr1r1111ys ~rrcrrrrrorrr/ct, I)rirocltrly.s rr/ic.rtlnr icr, i\lnlctc.lrr~ry.s Ooi bolt? i, Trrrn- 
flr.rre c.cr~-olirrcr, Rlti~coc.lcrrry.\ trlc,olnlo, P l (r l~~ .s ler~~o?~ r~rrgnc.c~/~l~ctl~rtr~, (:o(~lrrrrts j~oly-  
plrc~rrrtr.\, ;trrtl ( ~ < ~ ~ J ~ / l ( ~ ~ O l l ~ !  rcrt6orltrl-icr. Only tllc p1ic;lc rncdi;~ ;11rt1 inlcl.n;lc of 
(,'lertrrrr)~,s, Dcirocl~elyc, ;illcl ~\/lnlnc.letr~y.s a1.e sho~vti. 
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which Sorn~ :I lloniogenco~~s groul). 111 C. pic,tci, the 1;itcral Sold o l  the 
1)lic.a rrletlia appeal-s to be proljoi-tionatcly thicker, and the sulcus 
separating the plica inetlia loltls is less well clefinetl than in the other 
species. 

In  the genus Clc7177tiys (Fig. 2), ~ l l e  plica externa is a low heavy fold. 
I t  is biscctctl distally into two Iatei.;ll halves; eacll half has a proximal 
ant1 tlistolateral enlargement. 7'he plica inetlia is a broad, spade- or 
diamond-shaped lolcl which is not distinctly divided by a sulcus into 
two Soltls. The  lateral borcler oS 1)lic.a metlia is, however, much more solid 
tllan the median portion. I'roxilnally, the etitls oC the plic;~ nletlia are 
sliglltly enlarged, ant1 in C ' I C J I ~ ~ I I J J S  grltt(lt(l ;in(1 C. nzuh~le~zbrrgi a 
circular elevation is present clistally on the enla~~getnent of each side. 
These elevations are proprotion;~tely larger in C. 1tirrl~le7zDergi. Each 
o l  the tllin plicae intei.n;~e is Susetl to its adjacent wall of the plica 
nletlia. T h e  senliilal groovc is si~lgle; i t  entls nletlially on the plica 
inetlia. The  pigmentless, 1xti1,etl si~luscs of the seniinal groove are 
found on tlle dorsomcdi;~l walls oE the scininal iitlges meclial to the 
proximal enlitrgernen ts ol the plica cxterna. 

Tlle glans ol Deirocltc.1y.s (Fig 2) is similar to that of Chrysenzys. 
The  plica externa is ;t low, tlistally bisec.tetl f'oltl. This plica has the 
c1l:wacteristic proximal ;rncl tlisrol;~tcr;tl enlal.geinents o l  whicl~ the 
former is the litrger. 7'1w plic;~ ~nctlia is ;I sl);iclc- or di;~niond-shaped 
lolcl; it is tlivitled into ;I late]-;11 ant1 n ~netlian Sold by only a shallow 
sulcns. The  lateral po1-tio11 of 11ic plica inetlia is heavy and wide, 
p;n-tic.ularly tllc proxinlal IlalS. T11e n1etli;rn ~jortion is flaccid and 
only slightly enlarged proxim;~lly. A pair oS large plicae internae are 
S~~sed  latei~;~lly to the met1i;ll wall ol the plica mcdia. The  sinuses of 
the seminal groove lie on the seminal ritlges proxiinomedial to the 
111-oxiinal enlargements of (lie plica metlia. 

'I'lie glans of Emytloitlcc~ is siniil;~r to that ol L>ciroclrcly.r. The  only 
t1iKcrenc.e is in tlic stl-uctul.e ol the plic;t inetlia. The  plica media is an 
elevated spade-shal~etl Soltl wit11 only ;r very faint intlication of a 
sr~lcl~s which barely tlivides i t  into la(er:tl antl meclinu folds. /\ltho~igh 
tile sulcus is very sh;illow, the 1atcr;tl edge is solitl, ;rntl the liledian 
portion is flaccitl, thus intlicati~lg ;i tlivisio~l. 

I n  the sl>ecimens oE ~I/l(llclc.lrmy.c (.rrirsrr Mcl>owell, 1964) examined, 
the ~~~~~~~~~~e of the glans is similai. to tll;~t of Cllrj~scrtiys. The  plica 
exterlla is a low Sold xvhich is tlivitlecl tlist;tlly into two lateral halves. 
E;tch liall possesses two enlarge~nents, ;I 11roxiinal antl a distolateral 
olle, oS approxi~n;~tely equal s ix .  i\n ele\latetl, tloublc plica media is 
ro~i11t1 to tliamoncl-shalml (Fig. 2). 7'11e larc~.;tl loltl is heavy antl tlis- 
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tinctly sepal-atetl f r o ~ i ~  tllc metlian [old by a sulcr~s. T h e  median fold 
is more Il;~c.citl than the 1;1ter:tl one. I t  is joiiietl to the lateral fold by a 
low ritlgc on each sitle; howe\rer, this ridge does not en'ectively interrupt 
~ h c  st~lcus. The  l)lic;tc i r~tcr~lae arc ;I ])air of large, tllin flaps fused 
mctli:~lly LO the ~ritll of the metli:rn Soltl of tllc plica metlia. The  seminal 
groove is si11glc ant1 ellcis ~r~etlially on the metliar1 foltl ol' the plica 
~nctlia. On the sernin;~l ridgcs medial to the pl.oximal enlargements 
of tllr l)lic:a extern:t are the sint~ses of  he seminal groove. They are 
~>iglnc~ltlcss regions lying in a sh;tllow foltl. 

71'lic 11lic;t exie~-na of 7'1,rrtrpcr1e (Fig. 2 )  is gi-eatly retlucecl and con- 
sists ~n:~inly of a pair ol' proximal ~ . o l ~ n < l  swelli~~gs which diminish 
1.apir1ly as  they e x t e ~ ~ t l  t1ist;llly; they h;lve only a very small clistolateral 
cn1:trgcment. The  p1it.a ~netlia is a double i'oltl wit11 an oblong or 
circ.r~la~. or~tline. The  la~eral  fold of the plica media is broad and 
well tlevcloj~etl. The  met1i;ln fold is also fairly 1;trge and is U-shaped. 
'I'hc metli;in loltl is connectcd on e;~cli side to thc lateral fold by a 
ritlge; this ritlge effectively interrupts the deep sulcus which separates 
the two l'oltls j)roxim;llly ant1 tlist;~lly. Fused to the proximal ends o l  
(lie mecliitn t'oltl ol the l ~ l i c ; ~  ~netlia ai-c the paired plicae internae. 
l'licsc lolds or Il;tl>s aye rel;~ti\~ely large in most Tcrrapenc  (carolinn 
ant1 ornnfn) ,  but in rotihlrila thev zu-e I-educetl. A single seininal groove 
tcrmin;~tes ~netlially on the rrietliall foltl of plica nlctlia. The  sinuscs 
ol' thc scminal groo\e wel-c not seen in ~111 specimens. 'They appe;rr as 
~~igmentless ;~re;~s, usu;rll~~ ill  s l l~~llow foltls, on the seminal ridges. 

I'/(iby.stc~rlirrc~c: l'he j~lic.;~ extei.n;l of Plnty.ster17olr (Fig. 2) is a low foltl; 
it is bisectetl dist;llly. E;;tcll l;ttc~.al 1i;tlf has a slight ~ ~ r o x i m a l  enlarge- 
ment :1nt1 ;ti1 int1istinc.t tlistolater:~l one. The  plita metlia is a double 
l'oltl :~ntl rises above the st~~.l'ace of the penis. The  l;~tel-al foltl is the 
1;lrgest ;~n t l  witlesl, slightly hroatler proximally than distally. The  
~ n e t l i ; ~ ~ ~  lold is fr~setl 1~1.oxim;tlly to the inner wall of the lateral fold. 
i)ist;tlly, tlie median fold is sc11:tratecl by ;I tlecp sulclts lrom the lateral 
foltl. Tlle plicae inte~.nac are absent. T h e  semin:il groovc is single 
;tntl terminates metlially on the median fold ol the 11lic:i media. T h e  
sinuses o l  thc semin;~l gl-oove arc well-tlevelol~etl clelts on the seminal 
ridges p~~oximometli;~l to t l ~ c  PI-oxim;~l ends of the 1)lica externa. 

'~cstlrrli~rirrcro: C:lla~.;rctc~-istic.:tlly, tlie glans in this sr~bfamily has a 
low, indistinct plica cxtel.n;t ant1 a bilrlrcate seminal groove. 

In Copher z~s  (Fig. 2), the plica esterna is an extremely low and 
1)oorly tlclil~eatetl fold; in contrast, the plica ~netlia is a large circular 
foltl. T h e  plica media is strongly raised above tllc surlace and is doltble. 



The  lateral fold is broacl ant1 ;llso tlot~ble. The  extern;~l edge of the 
latei,;~l I'oltl has 21 tlistinct heavy borrler. On the proximal hall' of the 
lateral I'oltl, the inner portion is crescent-shal)ed and then tapers dis- 
t;llly to ;I thintier foltl. The  sniall U-sh;~petl ~netlian foltl is separatetl 
lroni the 1;rteral fold by a distinct but sliallow~ sulcus. Disto~netlially 
on the 1netli;ln foltl is a tear-shal~etl ele\sation. P~.oxiin;~lly, the plicae 
internae l'orln large elevations 011 each sitle. The  selninal grooI2e 
enters the glans singly, bifui-c;~tes nledi;~lly, and e;~cli bra~lcll extends 
ul)nr;irtl  long its respective lacel-a1 m;irgin ol' the teal--sh;~l~etl ele~z;~tioli 
of the plica media. There is no evitlence of any sin11ses. 

l 'lle glans ol Geoclleloile (Fig. 2) also has an inclistinct plica externa. 
The  plica nledia is ;I large Soltl with ;I circu1:u- outline. It is tlistinctly 
tlottble ~ ~ i t h  a witle lateral portion sep:u-atetl l'rom ;I sm;tll s ~ ~ n k c n  U- 
shaped ~rletlian foltl by ;I tlistinct sulcus. 7'he lateral I'oltl also al>pears 
lo be tlouble with ;In outer riclge much ~vitler than the inner ridge. 
The  ritlges ;ire separatetl only by :I \.el-). sliallow: st~lc~ls.  ,.\s in Cop l i c r l r s ,  
the irletlian [old oS the plica ~netlia has a tlistometli;~l ele~xtion which 
separates the ~ w o  branches of the bil'l~rcate semin:tl groo\,e. The  plicae 
internae are ;I pair ol raised elevations on the l)roxim:~l entls ol' the 
n~etlian i'oltl of thc plica meclia, No sinuses were ol1se1-vetl. 

I < 1 ~ o a ~ ~ ~ ~ 1 1 ) ~ \ ~ . - K e p r e s e n t a t i v e s  ol' the f o ~ ~ r  ki~iosternid genera, 
C;lrilrrliiis, I i i iro,stcr,ro~l,  S ler~rot l r~rrrrrs ,  ant1 S f n r r r o t y f ~ r i s ,  11a1.e glans 
penes which are only sliglltly tliffei.ent. .l'lle~.e is :I hea\.y U-shapetl plic::~ 
cxterlla. The  plic;~ nletlia does not exhibit the I'oltli~ig characteristic 
ol the previo~lsly clescribetl lalnilies. I t  is composetl ol three parts-a 
pair of ~xos imal  p;ipillae ant1 a single, large, tlistonletlial tri;iugular 
or cordil'orm fold. The  tlistomedial folcl is 11su;llly connectetl 1;ltcrally 
and tlistally by low i.itlges to the inner wall of the plica externa. The  
seininal groove is tli\,itled into lo~r r  branches. At the proximal base ol 
the plica media, the seminal g-roo\,e t1.il'urcates: e ;~ th  lateral bl.a~ich 
extends laterally u p  the medial surface ol' its respective papilla of the 
plica inetlia. The  rnedial branch extentls distally o n ~ o  the clistometlial 
fold of the plica media, thus ineclially bisecting this foltl. I)istally, on 
the large l'olcl, the metlian branch bifr~i.cates ; ~ r o ~ ~ n t l  a l~rotuberance 
and then ter~ninates. In  the Kinosterninae, the 11al)illae ol the ])lic;~ 
meclia are proportionately larger than in the St;~r~l.otyl)inae. The  
plicae interiiae are not present, altl~ough they m;~y  ha\^ bee11 incor- 
porated into the papillae of the plica media. 

All three pairs of sinuses are present. The  sinuses of the seminal 
groove lie on the seminal ridges prosinla1 to the plica eslerna. The  
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:rnterior sinrrses ol' the g1;11ls lie ;rt the I~ases 01' the 111-oxirnal enlarge- 
ments ol' the ])lic;~ cxterna, I:rter;~l to the p;~l>illac ol' the plica metlia. 
T l ~ c  ~)ostcrior sinuses o l   he glans ;Ire tlistol;~te~-;11 to tlie tlistolnetlial 
l'oltl ol' the 1)lic.a nletlia 011 the s~rlcus bclween the 1,lic;r metlia and 
I)lic.;r cxtcll.n;r. 

Slnr~roty~irrcrc: I$ec;~use 01' the si~nil:~rity of tlie glans penis in Clnzrtli- 
r r s  ant1 Sltrlrrolyp1r.s (I ig.  3), ;I single tlesc-riljtion will srrflicc for both. 
'l'hc g1;rns penis is co~nl)osctl ol' :I U-s11al)etl plic.;~ externa wliicll is witler 
~)roxirn:rlly th:ui t1ist;llly. I)ist;rlly, witliin the c;~vity Sonnet1 by thc 
~ ~ l i c . ; ~  extcrn;~  is ~ h c  large, cortlil'ornr loltl ol' tlre 1)lic.a metlia; this lold is 
,joinctl I;~ter;rlly to the plic;~ e x t e ~ - n ; ~  by ;I low ~,itlgc on  each sitle. Prox- 
irn;rlly, the 1)lic.a metli;~ 1'01-ms a p;rl~ill;~-likc l'oltl on each sidc. T h c  
serl~in;rl groove sentls :I br.;rncIi u p  each of tlie papi1l;re ant1 a thircl 
I~r ; r~lch  n1etli;rlly o ~ l t o  the tlislornetlial foltl which it bisects. I)islally, thc 
~nctli;rn I)r-;rnc.l1 ol' thc scnuinal groovc bil'~i~-c.ates around :I small pro- 
t1lbcrancc tIr;~t is ~rsll;~lly liitltlc~l in the lateral Soltls ol' the groovc. T h e  
three p;rirs ol' sinuses ;ire pr-csent :rritl in the positions previously 
mcn~ionc(l .  

Iii~roslcrrrirltrc~: I'lic-;I cxlcrn;~  is ;I heilvy IJ-sliapetl l'oltl with slightly 
cnl;~rgetl proximal cnds in I<ir io .s tc~r~ro~~ (Fig. 3). A l;~rgc, tr iangul;~r fold 
o S  the 1)lic.a ~nctl ia lies t1ist;llly in the c.irvity l'ormetl by tlic p l ic ;~  externa. 
L;~trr;rlly, the triangrrl;~~. loltl is (onnectetl oli each sitlc to the 111ic;t cx- 
tc1.11;1 by ;r low ritlgc. PI-oxinl;~lly, the plic;~ ~nc t l i ;~  1.01-rns a pair of 11a~il- 
I;re-like I'oltls, onc on c;~ch side ol' the seminal groove. 'l'he seminal 
g~.oovc c1rtel.s the g1;rns singly, I ~ r r t  as it passes the proxilrl;~l base of the 
~)l ic. ;~ ~ r ~ c t l i ; ~ ,  i t tr.il'ul.c.;r tcs. L;r t 11 l ;~ ter ;~l  111-anc-11 ex tell tls L I ~ ) M ! : I I . ~  along 
tlic nic(li;~l srr~.l';~cc ol' its co~.~.es l ,o~i t l i~~g ~);~l)ill;r, ;r11(1 the ~netli;rl bl-anch 
I ) ; I S S ~ ~ I I  to tlic ti.i;~ng~il;rr I'oltl. Near ~ h c  dislal elit1 ol' tlie 11-iangular 
l'oltl, tllc sc~r l in ;~l  gr-oovc bil'rrrc.atcs ;11-o1rntl a srn;rll protu11cr.anc.e on the 
Iloor ol' the groovc. 

N o  tlill'c~~cliccs 11;rvc bccn obscl-vecl i l l  the strllc.trrre ol tllc gl:~ns in thc 
six spec:ies 01' Iii~ro.sfcrtrorr ex;rlnillctl. In a I\'. /Icruc.sr.cr~s (UWINIZ 74651), 
howc\lc~-, the riglit ~~;rl)ill;r 01, the l ~ l i c ; ~  ~rictlia is anornalor~s. T h e  dorsal 
por.tio~l is not c.o~n~)lrtcly tlevelopecl, ;rntl the corresl)ontling 1;ttel-a1 
III.;III( 11 01' (Ire sc~ni~r;r l  gl-oo\.c extentls only pa~-tially onto the ~ ~ ~ p i l l a .  

111 tlrc gcrr~is S/c~rrotlr~rc~t o.s, tllr S ~ I ~ I I ~ I I I ~ ~  01' tlie g1;111s ~ : I I I  be divided 
into two gcne1.;11 gl.orrl)s, ;t tlr~~~rr~.s.vrr.~-,,rillor-ot1orciirt.s type ;rntl ;I cnriw 
trlrr.r type 111 botll tyl~cs, tlic plic;i c x t c r l ~ i ~  is a 11e;lvy U-sllapecl lold with 
cilli~rgetl 1,rosirn:rl c~itls, ;~ntl  it is tlivitletl tlistolaterally into t ~ r o  lateral 
11;rlves. T h e  p1ic.a  intern;^ is i~bsent. I t  is the rnoi.pllology ol' the 1)lica 
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media that is clilf'erent in the two gro~i l~s .  The  plica inetlia of S. cle- 
pressiis, S.  ~ ~ z i i z o t ,  and S .  otlorcitris (Fig. 3) s l ~ o ~ l s  the typical kinosternitl 
co~~clition with a large distal block-like folcl bisectecl medially by a 
br:ui~ch of the seminal groove antl a 11;iir of lxoximal papilla-like folds. 
The  distoineclial foltl differs from the kinosternitl contlition, as the fold 
in these three species appears to have been tiltetl so that the inetlia~l 
brancll of the seminal groove is on the anterior S;ice of the fold rather 
than on the dorsal surface. The  se1nin;il groove tril'urcates ;it the base of 
the papillae, ailcl a branch extentls 1112 each of the pal~illae. The  ~nediail 
br;inc.l~ extelltls o ~ l t o  the block-like l'oltl; ;ifter a short dist;ince this 
branch bif~~rcates and ends alongsitle a circular procuber;ince. This is 
the contlition f o ~ ~ n t l  in specimens of .C. tn. t t i i~ror,  S.  1 1 7 ,  pc/ t i fcr ,  ii11d S. 
dr~rcssrrs;  however, in S. odorrrtrrs, the clistometli;~l folcl is greatly elon- 
gatetl as is also the protuberance arountl ~'vl~ich [he inetlia~l branch of 
the seminal groove bifurcates. 

The  plica ~neclia of S. c n r i ~ ~ n t u s  (Fig. 3) is also composed oC three 
folcls; however, the tlistoinedial foltl is retlucecl in size, whereas the pair 
of lxoxirnolateral I'oltls or papillae are much enlargetl. The  seininal 
groow enters the glans singly, :inti a t  the base of the large proximo- 
lateral foltls it bifurcates. .A bra~lch of the seminal groove exte~ltls up- 
~v;ircl along the tlistal margin of each of the enlargetl folds. The  clisto- 
medial folcl is tri;ingular and has rein~l;rnts of the metlian branch of the 
seminal groo1.e on its l~roxiinal face, but this branch is not cont i~~uous  
~ \ r i t l~  the seminal groove. 

The  sinuses of the seminal groo1.e ;inti anterior sinuses of the glans 
occupy the same positions in a11 species of Strri lol l~ocri is  ;is in the other 
kinosternitl species. The  posterior sinuses of the glans in S. clepresszu, 
S. t t ~ i ~ i o r ,  and S, oclo~.citris lie distal to [he tlistoinetlial fold of the plica 
meclin aiid ;ire separatetl by a small ritlge. Only ;I single sin~is lies tlistal 
to the plica inetlia in S. ccrri~ant~is. 

I)EI~MI\TEMYI)IUAE.-,-\ heavy U-s11al)etl plica externa with enlarged 
proximal ellcls is present in L)ert7zntett7ys (Fig. 3). The  plica media is 
tlivicled into a pair of elaborate p;ipilla-like folcls and a large, disto- 
medial, diamond-shaped folcl. 

The  seminal groo\se enters the g1:ins singly antl bifurcates at the base 
of the distal Sold. The  branches diverge as they exte~ld upwartl and 
~xoxiinally oilto the papilla-like folcls and terminate dorsally on the 
papillae. Tlle plica interna is absent, either through reduction or incor- 
poration in the papilla-like folds of the plica media. 

All three pairs of sinuses are present. The  silluses of the semiilal 
groove are on the seiniilal ridges proximal to the plica externa. T11e 
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;rl~tcriol. sinttscs of tile glans a1.c on  the tlistometli;rl T V ; I ~ ~  of tllc enlarged 
cl~tls of ~ h c  ~)lic.;t cxtel-n;t. T h e  posterior sinltscs 01: the glans are tlistol;~t- 
c~.;tl to the tlist;tl l'oltl of the plic;~ metli;~. 

( ; ~ \ R ~ : ~ I ~ ~ O C : I ~ I ~ ; I . \ . I I ) ~ \ I . - O I I ~ ~  , j t ~vc~~ i I c  s p c c i ~ ~ ~ c n s  of ( ~ I I Y ( ~ / ~ ~ c ~ ~ c / J ~ s  11ave 
I)cel~ cx;tmilletl. T h e  pll;tllt~s is ;I 111ree-lol~etl s~l.uctrtre (Fig. 3). T h c  
tlistolnetlial lobe is the tip of 111c plate of the (.orpus fibl.osum. T h e  rlvo 
l;ttel.;tl lol~es ;Ire coml)osctl of corpus sl)orlgiosr~m ;tntl form the main 
I~otly of the g1;tns. Since the I;tter;~l lobes I I ~ ; I I -  the semin;~l grooves, they 
1)rol);thly rcjxesen t ;I liiglily rnotlilictl plic.;~ ~ r~c t l i ; ~ .  T h e  senlillal groove 
cntc1.s the g1;rns singly ant1 bili11.c;rtes ;tt the base ol the lateral lobes. J\ 

br;111c11 extel~(ls l t~ ) ' l z i ; t~ - t l  on  the tlors;il s111.1'ace ol' e:rch lo l~e  ;md ends at 
ils tlis1;tl t i ] ) .  N o  si~~rtscs were ol~scl-vctl. 

~ ~ ' l c l o ~ ~ ( : l l ~ l ) ~ \ l ~ : . - - ' ~ ' h c  ])enis ol' 7'1 i o i ~ y s  (Fig. 3) is ;I five-lobed struc- 
cltre, ;I single tlisto~netlial lol)c, ;I pail- of tlistol:ttcr;tl lobes, ;~nt l  ;I ~ x ~ i r  
of 1)1~oxinlol;1teri11 lobes. T h e  tip of the c o~-prts fibl-osttm forms the disto- 
mctli;~l lol~e;  ~)roxim;tlly o11 this lobe, there is a sm;~ll tlol-s;ll I'oltl which 
~ n : ~ y  be ;I I-cmnant ol' the l~lic.;~ exte~.~l;l ;IS ;~lso may 1)c the \jentrolateral 
r.itlgcs 011  rllc l ; ~ t ~ ~ . i ~ l  lol~cs. -1'lle tlistolateral ant1 proxin~ol;tter;rl lobes 
;trc thc ~)lic.;~ media ;tntl ;tt.c c.omposetl entirely of co~.prts spongiosum. 
.l'hesc lol~cs s t t l~l~ort  the 111-;t11(.hes ol' tllc semin:tl groove. As the single 
scmin;tl gt-oovc enters the g1;111s, i t  11if111.c-ittcs. E;I(-h 11r;lnt 11 extellds later- 
;tlly onto the 1,;tse of tho plic;~ ~net l i ;~ .  7.11~ se~ninal groove bifurcates 
; I R ; I ~ I I  ;I( ~ I I C  I):ISC of the l>~-oxirr~oI:itel.;tl i t l ~ t l  t1istol;tter;tl lobes oC the 
l)lic.;~ metlia. E:tc11 1)1.;111cll of the secol~cl I)ifurcatio~l exlentls onto ;i lobe 
ant1 cl~tls ;IL its tip; thrts, c;~ch I;~tcr;~l lobe bears ;I branch of the semi~lal 
gl-oovc. 'l'he sinuses ol' tile seminal gi.oovc are ~)igmentless spots located 
(listally O I I  the semi11;11 I-itlges. 

(:~IP:I.ONIII)I\I.: A N I )  I ) I . K R I O ( : I I I I . Y I I ) ~ \ F , . - ~ ~ I -  gcncl-;I of' sc;~ tr~rtlcs, Cnr- 
( ' ( / ( I ,  (:11~1oiii(1, i ) ( : r i~ to ( . I~ ( , I~~s ,  ; I I I ~  I:'rc/i~roc~Ii~elj~s, were ex;unined for this 
s ~ ~ t t l y ,  ;tntl a11 were jr~veniles. 'I'hc phalli ol  the Sor~r gcner;i are simil;~r 
ill str~lctr~l-e (Fig. 3). A single U-sllal~etl foltl Sorlns the glans; this fold 
a11pewsto bc cnl:~rgetl continltation of the semi~lal I-itlges. T h e  semi- 
nal gl'oov~' is single ;mtl termin;~tcs metli;~lly on the inltel- surface of the 
l'oltl. No sinrlscs 11;tve been obsel.vetl. 

. i s  is typic.;~l of most btr~tlies of' this ~ r ; ~ t r ~ ~ . c ,  the lirst ant1 fo~.ernost 
problem to arise is the ques t i o~~  of the homology of the cornpal-ed 
strr~ctures. 'Illose Soltls ant1 sinuses whicll be;u the s;lmc Ilaine are con- 
sitle~,ctl ho~nologotts. IHomologies are inl'errctl Srom strr~cttu;~l simi1:u.i- 
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tics, i.e., position ill rclatioll to othe~.  plic:~c, s in~~scs,  :und sernin:rl groove, 
also gross Ilis~ological charac.tcr, alltl mo~phology o l  the plicae. Since 
homology is based on derivation lrom thc same structure in a cornmon 
ailccstor, an atteinpt to detel.mi~~e either the primitive 01. lcast spccial- 
izcd condition of thc glans is of int.crest. Of the extant crypodiran 
turtles, lour ~axic, Derrn;iternytlicl;le, Emytlinae, T~.ionyc.Iiitlae, ant1 Chel- 
oniiclae, 1l;rve a lossil history extending from tile C:retaccous. In thesc 
taxa, the gl2u11s varies li-0111 si~nple to c:omplex, ;IS tloes also thc habitus 
ol these turtles. T h c  cheloniids have the siml~lcst glans ol' all crypto- 
clires, yet they arc some ol' the more sl~eci;~lizecl turtles. T h e  tlermatemy- 
dids have, however, ;ril elabol-ate glans, but unsl~ec.ializcd h;~bitus. 
The  trionychids are spcci;~li/ctl ill botll botly l'o~.nl ant1 pe~iial mor- 
phology. One mcthotl ol clcter~uining l~rimiti\~c~lcss is to use tllosc 
c:h;~r;lctcristic.s which arc l 'o~~ntl  most l'rcquently (l 'ahle 1). II this cri- 
terion is used the lollowing ch:~racteristit:s are suggcstecl its being primi- 
tive: single scmin;ll groove, 1)licac excel-nil ancl rncdia present 2und not 
tloublc, plica i l l tcr i~;~ ;~bseiit, sinuses ol' sclninal groove 1)rcsent and 
other sinl~ses ;tbscllt. N o  I;IX;I cxl~ihit ;ill thcsc c.l1;11.;1cte1-s, ;~ l t l io~~gl i  
l ' lnlystcrrro~~ comes the c.loscs~. 

OL' no less import:uncc is the i~c tu ;~ l  Iunctio~l of tlle g1;rns. It may 
have ;I stilnulatory cll'cct, ;~ntlloring ;tctio~l, or  it 1r1;ty rc1c;lse sperm ill 
close proximity to the fem;~le's gcl~i t i~l  clucts. 1\11 1111-cc s~rggestions tnay 
bc ;~cceptablc; howe\,er, in somc tul-tles it is clilficr~lt to visu;tli~e the 
glans serving any of these l'unctions. C:ul the single plic:~ 01 the sea 
turtle's glans en'ectively ;~nchor thc pcllis i l l  the cloaca or tloes it  stimu- 
1;rte the I'em;~lc? I n  the l 'cn~;~lc as in the ln;lle, each gcl~it:cl duc t opens 
;~ntcriol:~terally i t1  the c.lo;rc;~; tllr~s, i t  woultl scem II~OI-e ellic.ient to 11;~vc 
a single bil'ui-c;~tiotl o f  tllc scmit~al groove, but ol~ly l)cr~~rnlerrrys, Ccrrct- 
fochelys, and the Test~ttli~lin;te 11:tvc ;I bilurc;~tion oC the gl-oovc. Owen 
( I  866) proposetl that "thc tlevelol~mc~it of the pcnis be;u-s relatioil to the 
physic;~l impediments to coitrts, caused by shape, cxtcnt, ;lntl conlplete- 
iless 01: the shell, ;u~~tl  by the m e d i ~ ~ m  in which tllc act takes plac.e, thus 
the pcilis is least tlevelopecl in the marine species, with a flattenecl cara- 
pace and incomplete plastron." The  accuracy oS the last clausc of 
Owen's statelnect is beyond cl~rcstion; however, the aquatic softshelletl 
turtles, Trionychidae, Ilave ;ti1 cc111ally reduced pl;~stro~l ant1 flatteiletl 
caralmce, ancl the peilis is elaborate. Eve11 the aquatic sna1,ping turtles, 
C:helydriclae, show a similar trentl in shell modification, and they llave 
a well-developed penis. Thus, it seems more reasoilable to conclude 
that the morphology of the pcnis illustrates its own clistinct evolution- 
ary trend unrelatccl to the modilications oS the shell. 



1 (i (;c,o?gc, It. Z r ~ g  Occ. I'al,ej r 
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My examination of j ~ ~ v e n i l e  specimens of Carettochelyidae, Dermo- 
chelyitlac, ; t ~ i t l  (;hcloniitlae h;ts resulted ill two slxcific problems. Is 
thcre o n t o g e l ~ e ~ i c  c1i;lnge in  the tleve1ol)rnenl o l  the phallus? Since the 
sex o l  juveniles c.;rrmoL be tlctcrlr~inetl by gross clissection, is the fem;tle 
ph;~llus s t r ~ ~ c t l ~ ~ . ; ~ l l y  tliffel~cnt I'1.oin that of the niale? At  tllc present, I 
an1 a l ~ l c  to o f e r  ortly a p;trtial solutioll to these questions. 111 a sinall 
scries o l  T ~ i o r r y x ,  there is no cvitlence of olltogelletic change; a Ilatch- 
ling Triolryx (9.3 lrlll1 j)lastr011 leligtll) wit11 ;ill 111i1bilic;11 SC;II. 1~1s a five- 
lobetl ~ ~ l l a l l ~ l s  with a tloubly biSurc;~te semillal groove. T h i s  suggests 
111;lt there is 1 1 0  o~itogerlctic c11;ulgc ill 1)cni;ll mol.l)hology. S(.limitltge~l 
(IC)O'i) st;~tecl that in m:~les ;u~cl l'cmalcs of the s;urie sl)ecies, the clitoris 
;uitl tllc pc11is h;tw exactly the same apl)e;tralicc. I n  tlic tlirce mature 
I'eul;tle 'l'rio?lyx cx;tmi~recl, the g1;111s clitoris tlocs, illclcctl, ;lpl,e;lr ;IS ;I 

n~ini; t ture glans 11e11is wit l l  five lobes ;ultl ;I tloubly bil '~~~.c.atc groo\,e. 
Peni;~l  n~o~.l)hology iatlic;ttcs tliat t11el.c ;1rc four ~u;t jor groul)s of 

c~ .yp to t l i~ , ; i~~  t111.tIcs (Fig. 4); ~ ~ ~ l f o ~ ~ t t ~ ~ ~ ; i t c I y ,  it pro\,i(les little i ~ l L o ~ . ~ ~ i : t t i o ~ ~  
ol' the 1.el;ttio1lslli1)s be~avecn ~liesc g ~ , o u l ~ s .  l'lre sen turtles, (:heloniitlae 
;111tl l )c r~~~oc. l~clyi t l ;~c ,  ;Ire ;I very I~oinogcncous grorlp; they ha re  ;In ull- 
tlivitletl s e i i~ in ;~ l  groove ;uitl ;I gl:t~ls with a single loltl. Tl le  C;~retto- 

l ) c r ~ ~ ~ ; t ~ c ~ i i ~ ~ c l i ( l ; ~ c  ;t11t1 I C i ~ ~ o s t c t ~ ~ ~ i ( I ; ~ c  sl i :~~-c ;I 1)Iic;~ 11ie(li;1 ol t111-ce j>;trts, 
;I 1);til ol' p~'osi~r~ol;tlel-;rl pal)ill;t-like Soltls ant1 ;I tlistolnet1i;tl block-like 
Ioltl. l'lie gl;~ns ol' (:Iielytlritl;~c ;u~ t l  l'cstutlinitlac li;~vc LJ-sh;~ped l)lic.;te 
exletma ;~n t l  nictli;~, ~ t s~ ta l ly  ;I 1,;til' o l  ~~lic.;rc intcrll;tc, ant1 ;thnost ;~lw;iys 
;In ul~tlivitlctl se111in;ll groove. - I lie s i n ~ l ~ l e  ;tl,l>c;ir;tncc ol' the sea ttr~.tle pc~i is  is ; ~ r i  enigma. I t  ;~llows 
two ol,l)osite i~ite~.l)t.ct;ttions wllich arc oC eqr1;11 valitlity, i.e., illustr;~tes 
the ~)l.ilnitive c~o~ltlition or ;I lligllly ~rlotlifietl contlitior~. /\ltllor~gli I f i t -  

vor the 1;1tIcr inte~.l,ret;~lion, tllerc is n o  stl-ong evitlencc Lo sul,l>ol.t this 
cor~tention other th;rn th;tt 2111 the otllc~. c~'yl)totli~.;u~ turtles Ii;lrlc ;I rriol-e 
cl;tbo~.;~te gl;tns penis. l ' h e  l'ossil history of tlic sea turtles extencls b ;~ck 
lo tlic 1;tte '1'1-iassic, alltl ~ ~ l . c s ~ ~ ~ l i ; t b l y  the ex(;tlll sea tr~rt les I-cl)resent ;I 
con~inltr t~ri  of this line ol' evolu I ion. IS this is tl.rle, I)c~.lnoclielyidae ;~n t l  
(:hclon iicl;~c c.;tnllot bc exl,cc.tetl to s l i o ~ i  any  c.losc ~.cl;ttio~lsllil)s witli the 
otllel. c.~.yl)(otlir:tn I';lrnilies, ;rllcl their 11e11ial n~ol.l,llology might. well 
1-cl)l-esellt ;I l,~.i~rtiti\re c.o~ttlitio~l. T h e  si111il;trity oS the plialli o l  1)erlno- 
cllelyid;~e ;inti C:heloniitl;~c sccl~ls to intlicate ;r close relationship betwen 
tllcse two l';umilies. I ' e ~ ~ l ~ ; ~ j ) s  1~or~t .roc~kclys  is only ;LII extremely spcci- 
nli~etl  chelol~iitl. 



EMYDINAE 

1 BATAGURINAE 

PLATYSTERNINAE 
TESTUDININAE q/ 

TRIONYCHIDAE TESTUDINIDAE 

CARETTOCHELYIDAE 

CHELYDRIDAE 

KINOSTERNIDAE CHELONllDAE 

1 7 1 ~ .  4 .  T ) ~ : I ~ ~ : I I I I  of t l ~ c  p ~ . o p o s t ~ l  L ~ t > ~ i l i : ~ l  r(~l:1tiot1sl1i]>s of (,rypLotlii-at1 t11rt1cs ;IS 
tlcrct.niincd 1)). 1)<'11i;1l ~~rorp l lo losy .  Neither. 111-imitivei~c\s nor  t l ~ c  tle:;rce of divergcrrce 
is tlirectly iml)lic,(l ill t l ~ c  tliagl-;~~n c \ t c l ~ t  for. tlivcr.gctlcc~s \\.ithitr c ; ~ c l ~  o f  rhc fo111. 
I,;~.;al lines. 

'l'lle ge~lcr;il hotly Sol.m ;111tl pen in1 mo~~j,hology sccltl to i~~t l icale  rhal 
1'1.ionyc.hitlac :untl (~arcllochclyidac fo r~n  ;I lratural group. C(rrrttocl~c1y.c 
seerrls to 11;1ve llle less specializecl penis ol' the two fn~rlilies with :t 1)lic;i 
1tlct1i;r oC t\\ro 1n;iin lol~es ant1 ;I single, b;rs;~l b i l~ i~ .c ; i t io~~ ol' tllc sc~niilal 
gl.oo\?r. In 'l '~.iol~yc.l~itl;~e, e;ic.ll of rllc tavo 1tl;ti11 101)~'s m;ty have 1)ccll 
si~l)tlivitIetl, rllus, I'o~.nling tavo lol~es o n  e;ic.ll aitle; rllc selnin;11 g.l,oove 
Il;is ;I lxisal l~il'~u.cation ;~ntl  c;rc.h 11r;inc.h bil'~~~.c.;ites ; i t  the base of the 
I;trel.;il 1ol)c.s. 'l'llc ~ t r ~ m b e l  oS b~.;i~lc.hrs ol' the srlnirl;il gl.oovc is in agree- 
lrrcllt wit11 t11(: lllrnlbcr oC lobes oS 111e plit.;~ mctli;~, two hr;inc.lles in 
Cnrolloc.llc,lys ancl l'olil. b ~ , ~ u ~ c . l ~ e s  i l l  Triorryx. 

In Kinostcrnitlac zinc1 DermateinyclicI;ie, the semi11;11 groove Ins either 
~ w o  or Sour b~.;tnc.hes, the p1ic.a 111ctli:r is tlivitlctl into ;I pail- of 1"-oxirno- 
I;t~e~,:il Col(1s ; I I I ( I  ;I sil~gle (listoine(li;~l l'oltl, ;111(1 LIIC: plit,;t i1iter11:i is 
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;tbsent. T h e  11nic1ue lllotlifications of the penis in these two families 
argue ;~g:tinst \f\'illian~s' (1950) inclt~sion o l  the kinostel-rlid genem with 
the (:helytll.icl;te ant1 su l~por t  Mc1)owell's (I%il) contention o l  a re1;~- 
tionsl~il) bec~veen 1)rrtritrtorrr~l.s and ~ l i c  kinosternitls. T h e  unique struc- 
ture oC the plic;~ ~ r l ed i ;~  suggests tll:~t the kinostel-nitls ;mtl the clermatc- 
~nydicls ;tl.ose l1.0111 a coliinion iirlcestol.. 7'11e original contlition of the 
se~riiti;tl gt.oove may h;~ve been tr i l '~~~.c. ;~tc,  ;~rltl in the Ki~~osternidae ,  the 
11lecli:in 111,;lnt l l  then I,ec.;ur~e secontlal-ily l)il'~lt.c.ate. T h e  n1etli;un br;tnch 
oI' thc sel11il1;tl groove ~n;ty Ilave beell lost ill I)cri~icrlrrtry.r; the retluctioll 
ol tlze nlctli;~n b ~ . a ~ ~ c l l  in Strrrrot1~1rrrrr.s c.crri~rtrtri.v suppo~.ts  this concl~i-  
sion. 

1\11 foul killostel.nitl gellel-a 11;1ve ;I heavy U-shapetl plic;~ extcrna, a 
tril)al.titc l)lic;t tnctIi:t, 1 1 0  1)lica i t ~ t v r n ; ~ ,  ; I I I ( I  ;L s v ~ n i ~ ~ a l  groove e11tIi11g i t 1  

l ' o ~ ~ r  11r;111( l~cs .  ( ; I ( ~ ~ I ( I ~ ~ I , s  ;i l l( \  S / ~ ~ r r r o t ? l j ~ ~ ~ ~ s  l1;1vc ~ ) ~ ~ o ~ ~ o ~ ~ t i o i ~ ; t t e l y  s~li;tllc~- 
]);~l~ill;t-likc I'oltls of' the ~jlic.;! metli;~ than citllel k'itro.rlrrno17 or Slcr?fo- 
1lrtrrrri.v. 0 1 1  ly in aYlor,rotlrtrc~r~rs tloes tllc st~.uclure oS the glans s l ~ o ~ \ ~  
intc~.sl)cc,ilic, tlille~~cnc.cs. 111 l';~ct tile 1~erli;ll nlot.pllology ol' l l ~ c  sl)ccies 
01' (~/(rrr(/iri.s, f < i r ~ o . ~ l ( , r ~ t o ~ ~ ,  ;t11(! S / I / ! / ~ O ~ Y / I ~ / ~ S  ;IIT ltlolx! s i~ni l ; t~-  to OIIC 

anotl le~.  tl1;111 is the stritcture ol' the ~ ~ c l l i s  ;imong the specics o l  Sler710- 
lltcrcrlrs. ' l 'hc 1)eni;~l mol.l~hology 01' the l ' o ~ ~ r  species of Sternotlrucr~is can 
be tlivitletl illto two types-the c~crrirrtrlri.~ ilrltl orlortrtrrs; the latter type 
inc,lt~tles S. tl(,prc.c.so,s, ,S. rtritror, a11tl S. ot1ortrlri.s. 111 the otlortrtrrs tylx,  
clle ~);tl~ill;i-like I'oltls ol' the plica metli;~ are silnilar to the otlle~. kino- 
ste~.nitls, I1111 ill  S. c.trritr~rtfrs, these I'oltls ; t 1 ~  greatly enlarged. In both 
types, t l ~ e  tlistol~~eclial Soltl of the plic:~ inetlia apl~e;tl-s to be tilted an- 
tel.iol-ly i l l  c.ontl.:tst to the co~ltlition seen in the other kinosternids, ant1 
:~lso thc l~l~ot~11jer;tuce on this loltl is etllargetl in Sterlrolhner~ts. In  S. 
r t r  irtor :111(1 S. ~ ( ~ ~ ) ~ ( ~ . s s I I s  the t1istolrletli;ll fold is 1,roportion;ttely equal in 
size to t h ; ~ t  ol' 1i'irto.stcrrrort; however, this loltl is grei~tly e1oilg;itctl in S. 
orlortrtrr.~ ;IS is ;tlso the ~)rotubel~;~nce.  T h e  tlistometli;tl foltl ant1 its asso- 
ciatetl p ro t~ l l~e r ;~n( . c  is gg;l.e;ttly I-etlucetl ill S. ctrritrtrtri.~. There  is also a 
tlifl'crcnc.~ i r ~  the conclitiol~ ol' the selnirlal groove in the two types. l ' h e  
otlortrtlis type possesses the t~sri;tl kil~ostcrnitl contlition of tllc scmin;ll 
qroove, i.c., it is t~.ifurc.;~rc ;I[ the 11;tsc of  he p;~pill;t-like folds; e;tc.h 
lateral 111.;111(.11 extends ul~w;trcl on its ;ttl,i;~c.ellt pal)ill;~-like I'oltl; the 
~netlialr I)1.:1ncli cstentls onto  tlie tlisco~rletli:~l l'oltl ;tntl bilul-cates. 111 
S. ctrrirttrlrt.~, the n~etl ian 1)1.:tiicIl is p1.esent ; ~ n t l  I)il'~lrc;ltes tlis~ally; how- 
ever, it is not  corttin~tous ~)roxiln;illy with the seminal groove. T h c  
pci1i;~l n l o r ~ ~ l ~ o l o g y  ol' Stcrrrot1rcrcrri.s s u l ~ l ~ o r t s  Tinkle's (1958) conclu- 
sions th;tt S. ,trri?ror ;~n t l  S. otlortrtrr.~ ;u.e closely relatetl. Also, the close 
silllilal.ity of the penes ol ,Y. rtrirror :tllcl S. t1c~~rc.csrr.s is in agl-eenlent with 



' I~ i i~k lc ' s  l i ~ ~ ( l i ~ l g s .  1 TVOIII(I, llo~~vcvcr, s ~ ~ g g c s t  ~ I I : I L  .S. ( ( I ~ ~ I I ( ~ ~ I I . s  (Iivcrgecl 
e;u.liel. J'1.on1 tile o t l o r ( c t ~ r . r  line ~h ; rn  l i n k l c  x1111l)osctl (See 1 ; i~ .  5). 

'I'llc (:llelytlritl;lc ant1 ~ l i c  l ' r s~~ i t l i~ l i t l ; r c  sl i ;~rc ;I s in~i lar  pclli;~l 11101.- 

pl~ology whic.lr seeills Lo i~ltlic.;~te 1h:1t tllcy ;II-e 11101.~:  c-losely ~ . e l ; ~ ~ c t l  to 
o11c a11ot11c1. tl1;111 LO ;111y 01' tllv otlicr ( ~ . y p t o ( l i ~ x ~ ~  1':1111ilivs. ,111 t111.c~ j~l i -  
(;le ; I I . ~  l~sr~al ly  p~ .csc~ l t  i l l  I~otl l  I';ul~ilics; tllc 1)lic ;I?  cstel )la ant1 111etli;i 
L ~ I I ( I  1 0  l ~ c  ~ l - s l ~ ; i ~ ) ~ ~ ~ l ,  :11i(1 tile S ~ I I I ~ I I ; I I  g ~ o o \ . c  is ~ ~ ~ l ~ l i ~ ~ i ( l c t l ,  cx(ept 1'01, 

minor 

odor 

1 1 1 ~  7 k ' ~ ~ f  I I ( ~ ~ I I ~ I I ; I ~  i l l  ~ ~ v l ~ i ( ~ l l  i t  is l)il ' t~~,(,:~tc. ' 1 ' 1 1 ~  1)clli;~l 11101 p l lo lo~y  01' 
( , ' / l ( ~ / y ( / r ( ~  : i11(1  / \ ~ ( ~ ( ~ ~ ( J ( ~ / ( ' I I I ? , s  is SO s i ~ i l i l ; ~ ~ .  I I I ; IL  t hc1.c is little (lottbl t11:ll 
l l ~ c  L \ v o  ; i~.c (loscly ~.cl;~rccl. 7'11c only tlillcrc~lc.? is tllat tile plic.;~ cxtc1.1l;l 
Il;rs ;in ;~c.ccssol.y J'oltl i l l  1 \ l t r c ~ r o c ~ / ( ~ 1 1 1 ~ ~ . ~ ,  I)r~t not ill ( ; l ~ c , / ) ! ( l r t r .  

'1 '11~ l 'cst t~tl i~~it l :rc cnlr b e  tli\,itletl illlo t ~ v o  c \ , o lu t io~ l ;~~ .y  lincs (111 the 
lxisis 01' l)c~li:il ~ l ~ o ~ . l ) l ~ o l o g y .  111 tlir E~l ly( l i~ i ;~e ,  I%;rt:~gtr~~i~l;ie, :111(1 Platy- 
s~cl.~lilr;rc' l i ~ ~ c ,  tIlc 111ic.a ~ ~ L C I . I I : I  is 1-etl~~cctl ~ I L I L  still (listi~lct; the plica 
~rlctli;r is I'~.ccltic~lrly a ( l o t ~ l ~ l e  loltl \\.i[ll \.:)I y i ~ l x  tlcg~.c~.s ol s c l ) ; ~ ~  ;rrioll; 
[llc sclrli~l:~l groove is 1111tlivitletl: tlie si1111scs ol tllc: scnlin:~l gl.oove arc 
I ) I~CWIII .  ' l ' l ~ o  s t~ . t~c . t t~~ .c  01' the l>lic.;l mctli:~, ;rl)seilc.e o f  the 1)lic-;le ill- 
tcl.n;rc, ;~nt l  L I I C  I;r~.gc ; ~ ~ l t c ~ . i o r  silll~scs oL tllc scn1in;rl gl.oo\.c i l l  I ' / t r l y . s l r r -  

I I O I I  i ~ ~ ( I i ( ; i t c  111i1t  tllis g e ~ i t ~ s  TV:~S l)rolj;~ljl\ (Iel.i\.e(l I ' I . ~ I I I  t l ~ c  c~rly(li~le- 
l ) ; i ~ ; t g t i ~ , i ~ ~ e  l i i~c .  r l . l ~ ( ~  sc(.o~~cl c \ , o l ~ ~ t i o ~ l ; i ~ ~ y  l i ~ ~ c ,  tllc 7 1 ' c s ~ ~ ~ c l i ~ ~ i ~ ~ : ~ c ,  ty1)- 
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ically has a greatly reducetl pl ic;~ ex tern;^, a birurcate seiniilal groove, 
ant1 probably no sinl~ses of the seminal groo\>e. T h e  striking differences 
in  l)elli:~l moi-l)hology of the trvo subfamilial lilies suggest that they 
1lal.e hat1 long inclepentlent histo~.ies. 

111 ILl(i.1, hIcl>owell p~tblisllctl :I rec~lassification of the aquatic testutli- 
nitls. r\n iinl)ortant ;Ispect o l  h1rl)owell's rvork l.\liiS the establishment 
of ;I nerv sublainily, Batagurinae, whit.11 i i i c l~~des  most o l  the previous 
1);~lcarctic: e~nycline genera. Unl'ortunately, I have seen representatives of 
only two batagurine genera, il/ltillrcrr/ys ant1 Xlzi11ocle71~ys.  T h e  very 
similar 11enial morl~hology of these t ~ v o  genera ant1 their tlifferences 
I r o ~ n  the einycliiles hints that the J3atagurin;~e may be a natural  taxon. 
T h c  simila~.ity 01' the glans in P.selrtlo~/y.s,  T ~ N ( . ~ - ~ L ' ~ I I ~ . s ,  it1lt1 C ~ Z T Y S C I I I Y S  
s ~ ~ 1 1 1 ~ t ~ r t ~ l c I > o a \ ~ e l l ' s  (op r it.) contention that they shoultl all be con- 
sitlerctl ineiilbers oS a single genus, Cltrysc,r~~ys.  Also in  agreen~ent with 
Mr1)owell's views, penial morphology suggests that L)e i~oche lys ,  E?ny-  
tloirlctr, ant1 Alr i lac . le i~~ys  are closely relatetl to the C h r y s e m ) ! ~  complex. 
I have been unable to in ter l~re t  the relationships of C l c m m y s  and  o l  
Torr t r j~ t ! i / (~  1'1-om l)enial moi-phology, since both genera are distinctly 
tlillerent Sroin cach other :tilt1 l'~.om the o the~ .  einytline genera. 

XCl<n'O\\'LEI>C;A~IENTS 

'I'lic origi~ial  itlca Sol. the ~ ~ s e f ~ ~ l n e s s  01' penial morl~hology in turtle 
systenl:~tics can be tixcetl to the late Dr .  Norin:~n Hartareg; however, 1 
i.ecei\;ccl the iclea intlii.ectly from one or his stutlents, Dr. Albert 
Schvlart~.  Dr. F1-1;~rtv~eg hat1 ;1inassetl a collection ol' turtles penes which 
I h;r\,e l 'o~~ncl  most ~rselul. I :uin ~);lrticula~.ly gratef~1l to two intlividuals 
for their const;int enco~~r i~ge incn t  ant1 s~~ggest ions  through clifferent 
l)h:~ses in the 1-esc;~rch ol' this 111-oblem. I)r. \ITilli;1rn ,I. liieiner guided 
my ~;II-l ier  work ;ind was exceetlingly 11ell)Sul in etliting :I thesis on  this 
subject u ~ l ~ i c l ~  T\.;IS s~tbmittccl to ;inti accel~tetl 11y the University of 
Floritla ( ; r ;~dt~atc  School. Dr .  C:harles F. TValker has provitletl inally sug- 
g e s t i o ~ ~ s  ; ~ n t l  icle:~s tlu~.ing thc final stages of this work; he  has also 
critic;~lly reat1 the i n ; ~ n ~ ~ s c ~ . i p t .  I ~vish  also to thank 1)r. XI-noltl G. Kluge 
ant1 Mr. ICraig iltller lor their l~aluable  comments in the preparation of 
the inan~~sc r ip t .  Mr. John I,. Tottenhain has ofl'eretl suggestions and 
aitl in the prelxu.ation ol' the illustrations, a11c1 I am grateful for his 
help. 1 thank my wil'e, Patricia, for her patience :11itl efforts in  typing the 
Inany versions ol' the m;~nuscript. 

Many intlivicluals have loaned ancl donated specimens from their 
collections: XIr. Charles 11. Hogert, American Museum of Natural  His- 
tory (XhlKH);  Dr.  Harolcl .-\. Dundee, Tu lane  Uni\.ersity Collections 
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(TU);  Dr. Claucle W. Hibbarcl, University of Michigan Museum ol 
Paleontology (UMMP); 1)r. MTilliam J .  Riernei-, Ilr. Walter Auffenberg, 
and Mr. Lewis D. Ober, University of Florida Collections (UF); Dr. 
Charles F. Walker, University of R4ichigan Museum ol Zoology 
(UMMZ); and Ilr. Ernest E. Williams, Museum of (;omparative Zoology 
(MCZ). Specimens in my own collectioil are precetled by Z. T o  
all ol these i~ldi~litluals, I am indebted. I am gi-atelul to a large 
number of lriencls lor their assistance in collecting turtles lor me. 
This study was supported in part by a National Science Foundation 
grant (GB-3366) to the University of Michigan Museum ol Zoology. 

Crle~vn~lu~i:.-Chel3rd,-a osceoln, U M M %  56618, % 53; Clrel)~rlr-rr serpeti,tiflcr, U M M Z  
37827, 115211, % X I ;  Alar.rocle~ttys Lcr~r~~r i i~rk i ,  % 54. 

T~s~l 'uu~~~o~e.-Eatagurinae:  Mtrz~ret71ys rr~slfircr, I IF 13902.2; Rhirrorletrrj~s crreoluln, 
U M M Z  118297-98, 118301; R1ciiiocler11)ls ptilclref-ritrzre, IJMhIZ 117437. Emydinae: 
Chrj~setrly.~ coizci17ila, UMMZ 86664, Z 66-67; Chr)]se~frys  /lor-idnrfci, Z 68; CIr~-)~seri~ys 
irelsofri, % 69; Cl~r)l.settr?l.r l~ ic ln ,  U M M %  64781, % 59; CIrry,sc~trrgls .scril,ta, URlMZ 
72530, 7F.149, 117087, Z 70; Clertl~trys g71tlntc1, U M M Z  105101, Z 60; Clertltrrjls 
itfscrtl;l,lo, UMMZ 75958, % 61; Clertrrtrps rtrnrfrroralcr, UMM% 112258; C l e f f z ~ f / ) ~ s  
1t11~liler7bergi, UMRIZ 76612, 76619; Deirochel~ls relictilorin, U M M Z  106309, % 62; 
E~tr~c lo ideo  hloilditrgi, IJMMZ 92635, 115743; i\/Iolacle~trj~s harbolcrz, U F  6531.1, 
6537.1; 1Malnclet1fjr.s geograplzica, U M M Z  44603, % 84; Altrlacletrrys terrapin, l J F  
7970.5; Terrrrpe17e caroli?ra, Z 72, 99; Terrcrfiene conl~~ci ln ,  UMMZ 126149; Teri-af ie i~e 
(Jrflfltn, I IMMZ 62176, 85099. Platysterninae: Plnty.slerizoiz ~tregnc(,J~hnlzorz, AMNH 
30122. Tcstndininae: Geoc l ro lo~~e  crrrbof~ai-in IIh4MZ 112407, I I M M P  (no number) ;  
Goplrc,rus he1-l017rlieri, UMhI% 72524, 90029, 927.18; Gophei-71s l~o ly l~he t t rus ,  UMMZ 
36071, % 73. 

~~1Nosl.~~Nlu:\e.-~taurotypinae: Clnttrlizrs n~rgfc.stntu.s, I JMM% 41689; Slnuroly$tts 
S O I T I ~ ~ ~ ~ ,  UhlRIZ 87737; Slatcroty$z~s triporcnt~rs, IJhIhl7, 7912 1, % 58. Kiizosterninue: 
Kifrosler-17on brc7~ri, UMRIZ 108253, 108481, 109236, % 56; Kif~oslerfroi i  crueirtnl~t~rrr, 
I IMMZ 75203; Iii~zoslcrnoiz /lauescer7.s, U M M Z  69124, 72527, 7465-1, 101292; liiizoster- 
7lolr hirtipes, l J M M Z  97129; Kiizo~lerfzot7 lezir'oslof?7ut11, UMRlZ 75225; I<iizostenzofz 
S L L ~ ~ Z L ~ ~ I L I I I  UMICIZ 93877, 93880, 119680; Sler~iot l~nerzis  ctri-i~zrrlus, T U  74816.4, % 79; 
Slernothnerus dc~pressus, 7'11 17136.3; Ster~rothaerus I I I ~ I ~ O I . ,  TLJ 16876.5, Z 57, Sterizo- 
thnerus odornt~is ,  IJMMZ 64385, 74197, 10368, 1 17201. 

~ ~ ~ h l i \ . l ~ ~ h l ~ l ~ ~ ~ ~ ~ . - ~ ~ ~ t t l ~ f e l t f ) ' ~  fl~nllli, Z 55. 
C A K E T T ~ C I I E L Y I D A E . - - C O ~ ~ ~ ~ O C ~ ~ / ~ S  i fzscul l~tn,  hlCZ 53772, Uh3h.IZ 123941. 
7 1 ' ~ l r o ~ v c l l ~ u a ~ . - T r i o f ~ j ~ . ~  lerox,  U M M Z  64178, % 74; Triol7j'x flrutic~rs, IJMRf% 

59002, 90002, 92657; Triorr)~x sliizifer, IJR4R3% 64063, 70748, 89926, 92652, 92667, 
11 3038. 
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