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CARETTACOLA HAWAIIENSIS N. SP. (TREMATODA: SPIRORCHIDAE)
FROM THE GREEN TURTLE, CHELONIA MYDAS, IN HAWAII

Murray D. Daidey, Martha L. Fasl, and George H. Balazs
Ooesn Sfudies Instiute, Depariment of Biclogy, Califomia Stabe Uriversity, Long Beach, Cafiformia B0840-3702

asTuACT:  Caretfacold hawaiiensis n. sp. (Trematoda: Spirarchidae) is described from the bepatic vesssls of
the green turtle, Chefonia mydas (L), in Hawail. The new species differs from any previously described species
of Crreltacola in size, placernent of vivellaria, and shope and placement of Laurers conal, The genus Moemor-
emican Martin and Bamberger, 1952, becomes 8 synoaym of Careftacola Manter and Larson, 1950, Haemox-
enican stinkardi Mortin and Bamberper, 1952, is transferred 1o the peas Caretfoceda Manter and Larson, 1950,
and becomes Careifacela stwikardi o, comb, An emended generic diagnosis for Carefracoa is given alang with

& key b0t specees.

From 1986 to 1988, 10 green sea turtles (Che-
fomia movedas (L)) were found steanded on the
tslands of Lanai, Maui, and Oabu in Hawaii. The
turiles were covered with neoplasms identified
a5 fibropapillomas. These growths on turtles can
result in reduced vision, disorientation, blind-
ness, and physical obsiruction to normal swim-
ming and feeding. Upon determination that the
turtles would not survive, they were killed and
examined for parasites. Two turtles, [ from Ka-
neohe Bay, Caho, and 1 from Kahului Bay, Maoi,
were infected with an undescribed species of the
genus Careffaeoia Manter and Larson, 1950,

MATERIALS AND METHODS

A thorough examinntion for parasiles was carried
out on the lungs, liver, hear, major wessels, siomach,
iniesting, and bisdder. Worms were placed in tap waler
and refrigeruted overnight for egg expulsion, fxed in
uloohol-formalin—scetle acid (AFA} for 2 days, amd
then transferred to T0% ethyl aloobol for storage. Whols
mrunts were stained in Semickon’s aceiocarmine, de-
hpdrated i a graded ethonol szries, and mounted in
Canada balsam. Drawings were made with the aid of
o drawing tube, Measurements are in micromeders un-
beas ptberadse indicated, with mngs followed Iy mean
i parentheses, Representative specimens have been
deposited in the United States MWationsl Muscum
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{USNM) Helminthological Collection, Beltsville,
Maryland, and the Harold W. Manier Laboratory
(HWMLY, Divigion of Pamsitology, Univessily of Me-
beaska State Muoseam, Lincoln, Mebraska, The balance
of the specimens ane deposited in the Institute of Par-
asitobogy, Califormia Stare University, Long Beach,
Califormia,

DESCRIPTION

Caretfacoly hawailenals n. sp.
{Figs. 1-4)

Liagacsis (based upon messurcemenis of 8 whale
specimens);  Spirorchidae Stunkard, 1821; Caretia-
colinae Yamaguti, 1958, Body efongate, 5.0-7.7 mm
{6.5) long, maximam wddik $.210=-00380 mm {3,310}
nt midbody. Oral sucker terminal, 105<178 {1600 long
by Bd=131 {112) wide with shor spines around perim.-
eter. Esophagas fubular, 0.92-1.16 mm (§.01} long,
posterior third becoming Rask-shaped a1 cecal bifur-
cation, Gland cells occur along csophagus particularly
at narrow anieries porton af Aask-shaped enlarge-
ment. Intesting] cecs slightly sinneus, terminating mear
anterior ends of forks of Y-shaped excretory vesicle,
Acetabulum approximately 23% of body kengih from
anterior end, 00280 (2500 in diamever, immediztely
posterior to intestinal bifureation, wenkly muoscular,
profrusible, and ringed with small spines, Testes num-
bt BB {400, 156-2T8 (205 by B4-134d (121} wide,
in irregular lincar sernes lilling most of posierior in-
teroecal feld. Ceenital pore wentrosinbsiral, appraxi-
maiely 12% of body lesgrh lrom anterior end. External
seminal vesiche saceate, ID1<161 (12%) long by B3—131
{103} wide, anferior to cirrus sac, lilling intercecal aren
between actlabulum and cirmas sac, Cirrus sac large,
IBT-337 (307) long by 104-123 (121} wide, partly an-

—+

Figures |-%.  Caretfacola hawaiiensis n. sp, from the green tortle in Hawail, Carentacols biparea, and Caretra-
eoda stumkardl o, comb, with diagrams of female reproductive organs lrom each. 1-d, Carertacole hawaiiensis
n. &g L. Enfire worm (ventral view). 2 Lateral view of acetabulum and cirrus, 3. Vitellaria formed around
ventral surface of ceca. 4. Bgg, 5, Caretfacods bpora (veniral view), &, Careftacols sunkardl 6, comb, [wentral
view). T-8. Femnle reproductive organs of Carertgools bpora, Carettacola hawailensis, and Carettacols stk
7. Caretacala bipora. 8. Carertacola hawatiensis. 9. Carettacola srunbardi, Scale wsed for all figares excest
reproductive ongans (7, &, 9. ES, csophagus, EG, esophapesl gland; AC, acetabulum; ESV, external seminnl
vesicle; 5, cirrus sag; GF, genital pore; U, wierus; O, ovary; OD, oviduct, VR, vitelling reservair: 1, intestinal
cecum; L. Lawrer™s canal; SR, seminal receplacks T, testis; ¥, vitellaria.

a0f



DWILEY ET AL ~—C HAUWARENGS M 59, FRDM SEA TURTLE BT




8 THE JOURRAL OF PARASETOLOGEY, WOL. 77, MO 6 DECEMSER 8

lerior bul mostly posterior to common genital pore,
partly overlapping ovary, containing tubular sesminal
viediche, numerous large prosiatic cells, and long aspi-
NHas CirTws,

Crvary feniform, 220-280 {2500 leng by 150-220
{150 wide, intercecal, aboat ¥ body length from an-
terior end;, ovidiset exiends posteriorly 1hen lurms sin-
lsral and is jodsed by small, spherical seminal recep-
tacke. Orviduct extends to edge of corum, bends anieriad,
and enfers wierus near common vitelline duct. The
lerus axtends anteriorly where it is joined by Laurer's
canal. Lawrer's cannl opens dorsolaterally throwgh mar-
ginal pore, ogpoalie posteror end of ovary. Vitelline
lollickes large, primarily extracscal, roughly C-alaped,
veniral io coch; measuring 173-236 (203) ong by 86
131 (106} wide; extending from level of anterior testis
1o emds of cecn, Literus short, in several speciomens
comtained trpe single ez, Ege, 174-184 {179) long by
G384 (T4} wide, with posterior spine (21-386 longh
hehlis® gland not observed.

Taxanomic summary

Tipe hast: Chelomia meydas (L)

Type locality; Kansohe Bay, Oabuw, Hapwnii

Additional facalifn: Kahulul Bay, Maoi, Hawaii

Nire: Hepatic vessals.

Specinnens deporited: Holodype USKM Helminiho-
logical Collectlon mo. 81897, paratvpes, USHNM Hel-
mimibodogical Collection no. BIR97 and HWML 33435,

Ertpmoinnyy The species is named after state in which
i1 was found.

Remarks

Crrertpcols furwailensts dosely resembles both Ca-
rettacods Bipora Manter and Larson, 1950, from the
keggerhend turile Carerra ogrefin (L) collected al Tor-
tagas, Florida, and Haemocericon stinkarai Martin
and Bamherger, 1952, from the green turiks (O, mpdaz)
colbscied off Baja, California. However, in additdon to
dilfering fram hath in total length and widsh, . &a-
wariersis also differs by having vitelling follicles en-
crcling the ceca venirally, large vaginalike Laurer's
canal, and Laurer's canal poining to the uierus rather
than oviduct, The scstabulum of © howaiiersis does
nol have a center membranous flap as does O, lipare
andd the Lawrer's canal “vaginal walla™ of O kavaifen-
it are nol thick and muscular as found in O Bpon.
The egg of . hawaiiensis is larger than that of either
O hipowa or H. stinkardi

Diuring this study the holoiypes of O, bipara {LISNM
Hedm. Coll, noe 37177 and H. stnnkard] {Hanoock
Parasil. Coll. na. 499 were examined, Harmaxemicon
stunicardi could not be separated from the pesws Carer-
faceia by criberia given in the original description, -
resteenla Wpana has a common genital pore and not
separnie male and female pores &5 originally described.
Also, M. sruntardi has a lask-shaped “stomach™ area
Jjust anierior {0 the cecal biforcation ae dees O lipora
and O haveriiensls, The “minute dorsal Lawrer’s pare™
deseribed for Mesmoreaicos by Martin and Bamber-
ger (1952) pppears 1o be & redoced version of the same
atructure found in both © biseva and O kaweibensis
The=e findings indicate that /. smbardi should be
paced in the genus Carerfacala and the peneric disg-
noss emended o include Hesmorxenicon Martin and
Bamberger, 1931 Hapmoxenicon stunkand) is trans-

ferred 1o Caraltacols and becomes Carelftacoly st
Eerdi n. comb, Haermaxericon is reduced 1o & junios
synonym of Corentgcole. An emended generic diag-
nasas of Caretfarsia follows,

Carettacols Manter and Larson, 1550

Emended generic diaggnosie Spdrorchidas, Caretia-
colinge, Body slender, almost uniform in widih, Oml
aucker terminal, esophagus Iong, ceca ierminating near
posiernior exiremity, Acotabulum locaved immediasely
PoSICrIT WO inlestinal bifurcation, membranous, vari-
able shape, Tesies numeroes, arranged in lincar series,
filling most of pedterior intercecal feld; exiernal sem-
imal vesicle, Glling miercecal area between aceiabulum
and cirmas pouch, Clrrus powuch large, postacetabular,
conlaining tubular seminal vesicle, numerpus prostais
cells. Cirrus armed or unarmed. Gesdial pore venlno-
sinisiral to clrrus pouch, posteror to acetzbulum, pre-
ovarian, Ovary oval o reniform, intercecal, immedi-
ately behind cirmus powch, Receptaculum seminis srmall.
Laurer's canal present behind or overlopping ovary,
miry or may not be expandad behind pose with muos-
cular walks. ¥itelline lollickes extending around cecn
fram level of anterior testis 1o cecal ends, Uieras shoet,
containing & single sgg with potar flament. Excretory
viegicle Y-shaped, with terminal pore. Parasites of ma-
rioe turiles,

Type species;  Carentgoola Bpora Manter and Lar-
gion, 1950,

KEY TO SPECIES OF CARETTACOLA

la. ¥itellarna formed around ventral surface of oe
calbmnches . ................ . hawaliensiz
b, ¥itelkarta formed aroond dorsal sarface of oe-
cal branches |,
2a. Laurer's canal expanded behind Interal pore-
forming muscular sac ., . bipora
b, Laurer's canal with cnly minute pore opening
on dorsal surface withoul muscular sag |,
....... i, sinimkoardy

DISCUSSION

Glazebrook et al. (1989) listed the most com-
maon sites for cardiovascolar Aukes in marine
turtles &s the heart, followed by visceral vessels.
Carettaepda biporg was found in intestinal wash-
ings of the loggerhead turtle, but the worms were
believed to hove originated from a nearby blood
vessel (Manter and Larson, 1950), Glazebrook
et al, (1989) listed . Kipora from “abdominal
blood wvessel" Haemoxenlecon stunkardi and
Haemoxenicon chelonenecon Martin and Bam-
berger, 1952, were found in mesentere veins of
C, miyelas. Haemocenicon chelonenecon subae-
quently has been synonymieed with . stumbard
by Caballero et al, (1955). Carattacoda hawallen-
six i8 the first rematode found in the hepatic
vezaels ol a marine turile, The ocourrence of these
3 worms in the vascular system of organs other
than the heart and associated major vessels seis
them apart from other sea turtle sparorchids,



DAILEY ET AL —C HAWAAENSES M SP. FROM SEA TURTLE 204

When the 3 species are compared the conligu-
ration of the arrangement of internal structurcs
15 nearly identical (Figs. 1, 5, 6), The pecurrence
of a well developed Laurer’s canal in all 3 worms
(Figs. 7-%) also differentiates these parasites from
other known spirorchids infecting marine turtles,
The trwe uterus is very short in all 3 species, with
the Lawrer's canal being an offshoot of the ulerine
region in O hawaifensis rather than the ootype
refion {near the seminal recepiacle) as in O f-
povg and O sinnkardi, Another unigue feature
shared by only these 3 spirorchid worms is the
(-shaped vitelline follicles that encircle the cecal
branches, C. Aawallensts ventrally (Fig. 3) and
L Bipora and O stunkandi dotsally (Figs. 5, 6).

ACKNOWLEDGMENTS

Wethank |. Ralph Lichtenfels of the 115, Ma-
nonal Parasite Collection and J, 5, Garth of the
Allan Haneock Foundation, University of
Southern California, for the loan of specimens.
We also thank Hans Bertsch for the translation

of publications and Carol Lyvon for her illustra-
tions. This work was partially funded by Ma-
tional Fisheries Service Contract #40JTMF-9-
0091,

LITERATURE CITED

CanaLiern, ¥ C. E.. M. C. Fempceeo v [, aND B (G
Urocorr. 1935, Helmintos de la Repablica de
Panami, XV, Tremdtodes de Chalone mydas (L.),
torluga marmma camestible del Océano Pacifica del
MNorte. 2n parie, Anales del Insttuio de Biologia,
México Do 149-191.

GrazEseoox, J, 5, R, 5 F. CampeeLL, axn D Brayg,
1955, Stodbes on candiovascular fuke (Trigenes:
Spirorchindse) infections in sea wriles rom the
Crreat Barrier Reef, Queensland, Australin. Jouwr-
nal of Comparative Pathalogy 101: 231-250,

MlanTER, H. W ane M. I Lagson, 1950 Twa new
bood fukes from & marne turle, Corerta carerra,
Jpurmal af Pamsitology 36: 594369,

Marmin, W, E, AND J, W, Bamiesrose. 1952 New
bood lukes (Trematoda; Spirorchidas) from the
marine tarile, Chelonis mipdas (L), Joumnal of Par-
asitology 38: 105-110.



