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Hapalotrema dorsopora sp. n. (Trematoda: Spirorchidae) from the 
Heart of the Green Turtle (Chelonia mydas) with a 
Redescription of Hapalotrema postorchis 
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.AKCTRACT: Hapalofre-ina dorsopura sp. n. from Ihc lican of thc green tunlc Chelonia inydos is described. 
Il~rpulu~rerna dorsoporu dircn from all other mcmben of the genus by having a scparate dorsal uterine pore. 
llcrpulorrcma dursopora most mcmblcs flupuhitrcina mehrut Rao. 1976. but dilTcrs. in addition to sepanle 
dorul  and venual porn. in placement of testcs and viccllaria and shape of ovary. Hapalorrema posrorchu Rao. 
1976. originally described from a single specimen. is redescribed. 

KEY WORDG: Trematoda. IIapalofrcina dorsiipora sp. n.. Spirorchidae. grccn tunlc. Chrlonia inJdos. Hawaii. 

AND GEORGE 13. BALAZS3 

P.O. Box 14360. Ojai. California 93023. and 

From 1986 to 1988, 10 green sca turtles (Che- 
loilia rt?)tdac L) were found stranded on the is- 
lands oTLanai. Maui, and Oahu in Hawaii. Thc 
tunles were covered with neoplasms identified 
as fibropapillomas. Upon dctcrmination that thc 
tuitles would not survive, they wem killed and 
examined for parasites. Eight turtles. 6 from 
O..liu, 1 from Lanai. and 1 from Maui, were 
found infkctcd with an undcscribed specics of 
rlic gcnus Iiapalorrenia Looss. 1899. 

Materials nnd Methods 
Worms were placed in tapwater and rcfrigcrated 

u\cmight. hxcd in alcohol-rormalin-acctic acid for 2 
days. and then transferred to 70% ethyl alcohol for 
stongc. Whole mountmstaincd in Scrnichon's ace- 
tocarminc, dehydrated in a graded alcohol ~crics. and 
mounted in Canada balsam. Specimcns for scanning 
clwtron microscopy mrc critical-point dncd using CO, 
as Ihc transition fluid in a Polaron criticahmint dryer 
and mounted on specinten stubs using conductive 
graphite paint (IT tube coat). Specimens werc coatcd 
for IO niinat 10 niA withgold-palladium in aTcchnics 
I luinmcr V sputtcrcoatcr and cxamincd with an AMR 
I(IO0 a1 8-20 kV. All mmsurcmcnts arc in microinctcn 
tiiilcss tilhcnvix indicatcd and arc given as a rangc 
w r h  the mean in parcnllines. Illustrations wcrc inadc 
\ \ ~ : l i  tlic ald of :I drawing tuhc. Voucticr spccimcns 
I K V C  bccn dcpositcd in tlic (JSNM tlrlrnifitliologrcal 
I 'nillccrion. 

Results 

Ssvcn spccics of digcnctic trematodes wcre 
ccillcctcd lrom 1 0  spcciincns o r  grccri turtlcs i n  
i l  waii  (Tablc I). l'rcniatodcs oftlic gciius Ilup- 
L t i t # / w i m  occurred :is 35% of to t : i I  WOI-111s rccov- 
crLxl and in 80'1:s tir turtlcs cxariiincd. 

Description 
Hapaiornma dorsopora sp. n. 

(Figs. 1-3.7) 
ffapalotrema dorsopora sp. n. Spirorchidae 

Stuniclrd. 1921. The followingdcscription based 
on I O  specimens. 

SPECIFIC DIAGNOSIS: Body elongate, 9.2-10.6 
mm (9.9) long, maximum width 0.59-1.1 mm 
(0.86) a t  midbody. Oral suckcr tcrminal, 420- 
450 (430) long by 360-370 (368) wide. Esoph- 
agus tubular, 630-720 (680) long surrounded by 
large gland cells at bifurcation (at 8% of body 
Icngth) anterior to acetabulum. Intestinal ceca 
slightly sinuous, terminating posteriorly near an- 
terior cnd or Y-shaped excretory vesicle. Ace- 
tabulum largcr than oral sucker. discoid, covered 
with niinute spines. pedunculate. with folded 
outer margin, 5 8 3 4 8 4  (610) in diameter. Pe- 
dunclc 526-631 (578) long by 3 9 0 4 3 0  (41U)) 
wide. Testes numerous. 78-177 ( 1  19) long by 
52-1 12 (78) wdc. separated into prc- (47-56) 
arid postovarian (48-54) groups lilling intercccal 
spacc. Extcrna! scrninal vesiclc 262-396 (308) 
long by 9CL195 (1 39) wide. intercccal, transverse 
bctwccn prcovnrian tcstcs group and ovary. Cir- 
rus sac 270-336 (297)  long by 60-90 (73) widc 
with internal sclnlnal vcsiclc. cjaculatory duct 
and cirrus. Malc gcnital pore rncdian. vcntral. 
and sinistral 10 ovary. Ovary oval- subrncdian. 
with irrcgular margins. 577-763 ( 6 6 5 )  long by 
570-736 (666)  widc. between tcsticular groups. 
Scniinal rcccptaclc itnrncdintclv postcrior 10 

ov~irv. Dorsal ~rtcrinc porr. nicdian. on raiscd 
iiiuscular pad (Fig. 7). 21 posterior to vitcllinc 
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Table 1. Digenetic trematode parasites found infecling IO grcen turtles from Haw8ii. 

USNM 
Ran- L h a l l l Y .  Call. No. Prevalence Mean inicnstiy 

~ ~~ ~ ~~ 

Irarcdrru / c a r d  1.3 82321 40% 20.0 4 4 3  
Ilawloirrma dorsowra I .  2 . 3  82326 8096 8.0 3-20 
Pdjnngrum lrnquatula I .  2 82322 4096 3.5 1-9 
.4npcdmiwn Ionfltm I .  2 82323 3096 3.0 2-s 
llapalofrcma posrorchis t a m 4  309L 6.0 2-14 
Camtacola hantmrensu I .  3 a I 897 30% 10.0 3-17 
Pwlosoma cwhlear I 82327 10% 19.0 19 

I .  Oahu; 2. h i ;  3. Maui. 

rcscrvoir. Vilcllaria mostly cxtncccal cxtcnding 
from prcw . :ular rcgion to postcrior cxtremiiy. 
Uterusshi ith metratcnn, looping posicriorly 
from oval domal uterine pore. Eggs ( N  = IO) 
elongate '. .ingle or double polar lilaments, 
144-196 ( I  , d) long by 20-32 (26) wide. 

HOST: Green turtle. Chefoniu mydus 1. 
W T I O N :  Hart .  
LOCAI~TY: Kailua Bay, Oahu. Hawaii. 
HOLOTYPE USNM Helm. Coll. No. 82326. 
 PARA^ USNM Helm. Coll. No. 82327. 
RYMOLOGY: Dorso (L) = back; porn (L) = pore. 
REMARKS: The new spccics most rcscmhlcv fl. 

mdtrui Rao, 1976, but dill& in  size (If. dor- 
roporu is larger): disposition of testes (lint few 
prcovarian testes only io 2 rows in H. mehrui. 
not found in H. dorsoporu); placement of vitel- 
laria (begin just posterior to a c * . l 4 x h m  in H.  
mehrui. just anterior to testes tu  II. Jr~r.sq~oru): 
ovary cntirc in /I. mehrui. irregular in I / .  dor- 
.sopom: tlorsal uicrinc porc prc-scnt in / I .  cfor- 
soporu. absent in H. mchrui. 

IIapalotrema postorchis Rao. 1376 
(Figs. 4 4 )  

Rcdcscription hascd on 10 spccimcns. I l o d y  
clongaic. 10.3-1 2.8 mm ( 1 I .6) long, maximum 
width 1 .O-I .8 mm ( I  .3). Tcgumcnt spinosc; 
spines lost in frozen specimens. Oral sucker tcr- 
minal. small. subspherical, 230-330 (150) wide 
by 240-360 (275) long; pharynx absent: esoph- 

agus narrow. Ihin-wallcd. 8 10-870 (832) long; 
I>ifurcating at 6491, (7%) body Icngth. just an- 
terior to acetabulum, into 2 slender ceca, which 
cxtend to posterior cxtremities. Acclabulum 
slightly pedunculate. spherical, larger than oral 
sucker, 420-9 IO +71*)in diameter. perimeter of 
sucker spinose. anterior edge at  9-1 2% (10.5%) 
body length. Testes few, 15-1 8 (I 7) measuring 
430-620 (496) long by 280420 (372) wide. sep- 
arated by ovary into pre- (7-1 I )  and postovarian 
(6-9) groups. Cirrus pouch large, 7 10-900 (840) 
long by 240-3 IO (285) wide. with internal sem- 
inal vcriclc. ejaculatory tluct and cirrus. External 
scminal vcsicle transverse, between prcovarian 
testes and ovary, measuring 480-670 (590) long 
by 250-380 (3 IO) wide. Genital pore sinistral at 
lower level ofovary. Ovary lobed, between third 
and fourth quarter of body, 710-870 (775) long 
hy 4 7 0 4 8 0  (6 18) wide. Vitcllaria inter- and ex- 
~ncccal  hcginning h38-IC)W (842). postxcubu- 
lum. Utcrusshort with metraterm. Eggs(rV= IO) 
elongate with polar filamcni on each ciid mea- 
suring 140-330(168) x 2 9 4 1  (32). 

HOST: C'hcliinia tnyclrrs L. 

LOCALITY: Pamban. South India. Gulf of Ma- 
liar (type locality: Rao. 1976). Kancolic Day, 
Oahu, Hawaii (this study). 

82324. 

LOCATION: Heart. 

VOUCHER SPECIMEN: USNM Helm. COIl. NO. 

REMARKS: .kcording to the original dcscrip- 

Figurr% 1-6. 1-3. IIapolorrcmo dorsoporu sp. 11. I .  Entire w r m  (ventral view). 2. Outline of entire werm 
(lateral view) showing prdunculate ncctnbulum. placement olclnml and ventral npenings; 3. Egg. 4 4 .  Ilapaiorre- 
ma posforchis rcdcscription. 4. Entire warm (ventral view). 5. Outline of werm antcrier showing slightly prulun- 
culate acetabulum (lateral view). 6. Kxg. :I. acetabulum: c. cecum: ES. cirrus sac. dp. dum1 pore: e, esophagus 
csv. csternal seminal vcsiele: cc. gland cells; isv. internal seminal vcsicle: 0. nvnry: os. oral sucker: sr. seminal 
receptacle: t. testis: u. uterus: v. vitcllaria: vp. ventral pare: w. vitelline reservoir. 
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Figure 7. Hup8lOrnmcr dorroporo sp. n. Scanning electron micrograph of dots81 uterine pore showing large, 
m&lar-raised base. Scale bar = 30 m. 

tion by Rao ( I976), thc measurements wcrc mkcn 
rrom only I spccimcn. Thc spcciiiicn W;IS no1 
dcposiicd in any collcction and all aticnipis to 
cxarninc the typc material wcrc unsuccessful. I N -  
rerences seen between worms of  this study and 
the Rao dcscription arc as follows. Thc acciab- 
ulum is slightly pedunculate and ringed with hnc 
spines in thc Hawaiian spccimcns. Thc iota1 
numbcroftcslcs or ihc worm figurcd in thc  1976 
publicaiion is shown at 19 (9 pn- and 10 post- 
ovarian). In our study, the rnaxiniurn nurnhcr 
round in any spccirncn examined wns I X .  Tlic 
ccca arc rigurcd by Rno 3s bifurcating widely 
enough to circumvent thc ncctabulutn. In thc 
Hawaiian specimens. tlic ceca always cotiiinitcd 
behind t l ic vcnirnl sucker. .Also. tlic viicllnrtn 
placcmcni diltim Ixtwccn thc niaicrt:iI iri this 
study nnd ~Iiosc 01' ihc origiiial ilcscnption (he- 
ginning tiiorc posteriad i n  ihc 11:iwiiii:tii niatc- 
rial). 

Discussion 
Thc blood llukcs ol'sca iurtlcs Ii;ivc I)CCII I C -  

vicwod rcccntlv hy Siiitih ( 1072) a ~ i t l  C;lmcl)rook 
ct aI. ( I')Wl. I'lic gcniis i / ~ i p d ~ ~ i r l w i i ~  is scp;r- 

ntcd from other membcn ofthc subfamily Hap- 
;ilotrcniatinac Sttinkiril. 1921, by its large t i i i i i i -  

Ixr of  testes dividcd by ilic ovary and lcrminnl 
gcniralia into Z groups (Yamaguti. 19%; Skrja- 
hin, 1964). Smith (I 972) lists 5 spccics of Ilupn- 
Iotrmiu in his rcvicw ( I f .  loossi Price. 1934: I f .  
rnisrroidcs (Monticclli. 1596) Stilcs and Hossall. 
I 908; If. oriotifulis Takcuii, 1942; If. polesiaiii~i)i 
(Ejsmont, 1027) Oyrd. 1939; I I .  syiiordiis Luh- 
man. 1935). Glazebrook et  al. (1989) liit only 3 
spccics of ffapalo/nwiu in their table "Cardio- 
vascular llukcs recovered liom sca iurilcs ( 1967 
LO prcscnt day)." Tlicrc arc currcntly 7 rccog- 
nizcd spccics or ffapu/o/rritia (Smith. 1972. 
oniiitc*tl the 7 spccics liom India, I I .  it idtrm and 
II. p ( i . v i t ~ r ~ ~ h i v .  horh dcscrihcd by Rao. 1976). All 
/ i q w I l i ~ r l * i i i ( i  spccics wcrc Jcscri hcti liorn tiia- 
rinc rirrtlcs ~ u x p i  / I .  p ~ l ~ ~ s i u m i ~ ~ .  This spccics 
was oriyiiiallv liiund In tlic licshwatcr tur:lc k./~I..s 
or/iicxiIcm.s and published a s . . . ~ ~ i r t i ~ t ) u / , , ~ ) l  po/c- 
viutiiitii hy Ejsrnont ( 1027) and Intcr imnsticrrcd 
io lfqwfiurcinn hy I\yrd ( 1939). Only / I .  riic4irur 
m d  I I .  po~ior~4i.s havc previously hccn r *rordcd 
h-mi c '. t i i i d m .  Iiupitoirviiiti /iio.ssi. I!. .$ i x o r -  
* . h I v .  atid I / .  i i t i . \ i r id( , .s  wcrc all h i t t i t i  in tlic log- 
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gcrhcad turtle (Curem carmu) in Egypt. florida. 
and an unknown locality, rcspcctivcly. Ilupuio- 
frertru orienfaiis was found in the hawksbill (Er- 
cfmochef.ws squamosu) on thc island orokinawa. 
Japan. 

Two genera (Hupulorh.vnc/rus Stunkard. I Y22. 
and Coeunfrerna Mehra, 1933) from frcshwatcr 
turtles have dorsal genital pores. However, the 
size of  those pores is much smallcr and lcss mus- 
cular than that dcscribcd for H. dorsoporu. This 
is thc first rcpon of a spirorchid trcmatodc with 
scparatc dorsal (uterus) and ventral (cirrus) open- 
ings. 
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