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Sea
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Abstract

Eptatretus indrambaryai n.sp. is described from ten specimens

from twue different localities in the Andaman Sea, at depths of
about 267~400m where the temperature was about 11.0~12.2°C. The -
fish appears to be allied to E. okinoseanus Dean, 1904 from Japan,
and E. octotrema Barnard, 1923 from South Africa in having eight
glll apertures, It differs, however, from them mainly in having
shorter trunmk length (51.7-57.0% TL), slightly longer branchial
region (8,6-10,6% TL), a thicker body (greatest depth of body ex-
cluding finfold 8,3-10.3% TL), fewer slime pores (total 77-82),

and a different total cusp count of tceth (45-48),



CONTENTS

Introduction..(...’.‘.C“.O....l‘l‘..“.‘......“...‘.
Methods ond abbreviationS.ssesesescccosvoscsscococasrsns

Eptatretus indrambﬁryai NeSPs ssss0s0essscrenscesssves

Key to the eight-pgilled species of Eptatretus ........
Taxonamic pesition and relationships sesesecesccccoces
Habitat a 'd DicloQY ssecescccccscecssvessvsscccccnenasns
RETELENCES sesssesosssorscoossssssososcssvsossonscsrasse
FIQUTE T sevecsscacvocsvroasascacossosossossssssoassossann

Table 1 B EDOD OSSP EBOISBOONOGIGEIOON OIS OGPEEP OB OISO 0aninny

page

1

3

S

10

11

13

17

19

20

vi



Introduction

Nothing is known of the species of Myxinidac from Thailand,
most of the Indian Ocean and the South China Sea, chiefly becausc
hagfishes are not representcd in ardinary commercial fish catches
of the countries surrounding these areas, 1In tropical secas the
very fow records of myxinids from the Carribean Sea, French Guia-
na, Gulf of Mexice, Flerida (Fernholm & Hubbs, 1981) and Philip=-
pines (Fernholm, unpubl, data) were taken enly from cold deep wa—
ters of 8.9-11,5°C, Fishing at great depths is uncommeon for local
fishermen ;f Thailand and neighbouring countries,

fFrom 1 teo 14 November 1981, I was invited to join the R.V.
Nagasaki-maru (587 tenncs) of Nagasaki University, Japan, for a
cruisc in the Andaﬁan Sca whose purpose was to conduc£ trials
with scveral types of fishing gear, These included 19 trials with
shallouw, middle, and dcep-sca trawls, 3 trials with deep-sca
ghrimp traps, and 5 trials with vertical squid automatic anglings,
in addition to taking occanographical rccords, This enabled me
to seloctigcly collect and bring back to Chulalongkorn University
nearly 1000 specimens of fishes comprising 257 specics of 91 fami-
lies (Wengratana, 1982), Among 9 unidentificd species werc 4 spo-
cimens of a deep-sea hagfish, cach individual of which was cap=-
tured from a different trap of a serics of about 50 units from
the dopths of about 267-400 m., in early morning on 18 November
1981. Esch trap was baited with about 8-10 half~rotton sardincs,

Sardinclla gibbosa, of about 100-130 mmSL, wrappcd in a sack made

from a picce of nctting,



No hagfishes werc caught in other of deaop=sca shrimp traps,
nor in any of the three decp-sca trawls madec, This could be due
‘to many factors such as shallower watcr depths, different gear
operations, varying mesh sizc of the ncts, type of bottom, tempc-
rature and currént. Threughout the Gulf of Thailand, whecre the
groatest depth is not meorc than 80 m and temperaturc is about
24—2900, no hagfish has bcen capturcd in any survey esince cxton-
sivc trawling was intreduced with thc Nags Expcdition by R, V.
Stranger in 1959-1961. Hagfishes arc cbscnt also from the fishcs
taken in surveys by R.V, Pramong 2 in thc Gulf of Thailand and
of f thc cast ceast of the Malay Peninsula during February 1966
to April 1967 (Wengratana, 1968),

Upon scarching the cellcction of the Division of Explora-—
tory Fishing, Department of Fisheriecs, which has conducted scve=
ral deecp=sca shrimp trowls at depths of 200-500m on R,V. Explora-
tory 2 in thc Andaman Sea., I was ablc to find 7 unlebeslled speci-
mcns of hagfish, Locality data and other details (including a
penciled note, ‘Yecl-likc fish®, in Thai), appcar on thc original
cruisc records, including the important rccord of bottom tempera-
turcs as 11.38°C. I have assumed that these cnviranmental data
boleng to the specimens, Howcver, when Manprasit (1976, in Thai)
published a list of decp-scz fauna sccurcd from that survey, no
hagfish was mentioned under any name in his work but hc stated
that therc was about ton further specios not yct identificd.

All spccimens of hagfishes from the tuwe were found to beo

of thc same species, They belang to the 8 gilicd-bagfishes of
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thc genus Eptatretus Clequet, 1819, but do not appear to beleng

in any currently rccegnized spocies. The spacimens arc compared
to the previously knewn 8 gilled spccics, E. okinascanus from Zo-
pan and E. octotroma frem Seuth Africa, and arc described as new

te scicncc as follouws,

fl;@l.ﬁidﬂpd abbroviations

Many characters were difficult te mecasurc with accuracy
on the seoft wrinklcd bedy parts, bccausc of grecat variatien in
condition of thec spocimens duc te difforcnces in handling, pre-
sorvation and guantity of gut centents, as woll as injurics sus-
taincd during captura,

In this work data was taken as outlined by Fernholm and
Hubbe (1981) and Hubbs and McMillan (unpublished data), with somo
additions, therc arc: premuceus pere length from cxtreme tip of
rostrum to antericrmest slimg poarcs preventral finfold length
from cxtreme tip of restrum to erigin of midventral finfeld:; in-
torspace botween first gill aperturc; intorspace beotween last gill
apcrturcs; distancc betwecn origin of midventral finfold to a
line drawn betwcen tho pesteriar cdges of the last gill aperturcs,

Mcosurcmonts arc all strailght-linc distances taken with
dividers to tho nearest 0,17 mm, They wcre made on the left sidc
of all spccimens, All the measurcmonts arc cxprosscd as porcens
tage of tatal length (TL)., The countings, however, worc made on
beth right (R) and left (L) sidecs of cagch speocimen. Weight is

net roported for badly damaged individual missing tissueos, fMa—



turec speccimens worc soxcd by oxamination at gonads, through a cut
in the lcteral right sido.of body wall anterior to the cloaca.
Sometimcs sux determipation was not possible. Eggs ef ripc fe-
males could be dectocted cxternally by feeling the abdominal region,

Slimc peres could usually be counted evon if tho skin was
torn epart, as their oponings on thc muscle could be scen, Siimc
glands zrc pinkish=brown even aftor long presorvation,

The toceth of tho spocimens enly partially overted.s Tho
cxamination and counting of lingual tecth and hyoid or palatinc
tceth arc made possiblc by making a longitudinal disscction right
at the midventral linc starting at thoz lower cdge of tho oral ca-
vity, and continuing down the pharynx until tho two parts can be
frecoly turned outward to cithor side. Thero was no difficulty
in difforontiating thec tceth at the pesterior and of thc row from
cartilagc which may protudc at the tip of the tooth plate, because
the formor arc sharp, strong, smocth with shining cnamel, and the
cartilagc is whitish, rough and soft, Thc position of the basc
of tongue muscle was examinod by mcaking & longitudinal slit in
ventral region beotwcen the antorior gill aperturcs and the skin
was pushced asidc to uncover the muscles,

The spccimens of the now specics studied, and spocimons

of Eptatrctus okinoscanus and E. octetrema, are in the following

rcpositorios: AMS — Australian Muscum, Sydncy; BMNH -~ British
Muscum (Natural History), Loandonj CUMZ — Chulalongkorn Univorsity
Muscum of Zoology, Bangkok; DEF — Division of Expleratery Fishing,

Department of Fishecrics, Samutprakarn, Thailand; KUMF - Kasctsart

University Museum of Fisheries, Bangkok.
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Eotoatretus indramaryal n,sp.

(Figure -1, Table 1)

Holotypc: CUMZ (uncat,) 236 mmTL, from Nagasaki-maru, statian
doop=sca shrimp trap 3, lat,07° 37! 02"N, long. 97° 52°
60" £, depth 267=-488m, 1760 h of 8 Novomber 1981 —0630 h
of 10 Nevcmber 1981, ceoll, T. Wengratzna.

paratypcs: (9 fishces); AMS 123661=-001 (1 fish) 193 mmTL, samc
data as the helotype, but frem anether trapjy BrMMH 1983.3.
24.1 (1 fish) 188 mmTL, samc data as thc heletypc, but from
yct another trap; BEF (uncat.) (7 fishes) 198-437 amTL,
fyom R,V, Exploratery 2, cruisc 1/1975, station 0284, lat,
10° 53! 8@, lona, 97° 03! 08"E, dopth 300-308m, 8 March
1975, 8730-8830 h, cell, T. Panniam and U, Manprasit.

gther spoccimen: KUMF (uncat.) (1 fish) abeut 262 mmTL, same data

as thec heletype, but frem anethcer trap, cell. S. Sentirat,

Biagnosis: A medium—sized hagfish, the enly smpccics known frem the
Andaman Sca, of thc asenus Eptatrctus, This is mest similar te E,
okinoscanus ef Japan and E, ectotrems of Seuth Africa in having
eight gill apcrtures (rarely 7), but diffcrs chiefly in a cembi-
nation ef the fellewing characters: trunk length 51,7-57,0%TL,
branchial longth 8.6-18.6%TL, grcatest depth of bady (excluding
finfeld) 8.3-10,3%TL, tetal slimc poros 77-82, with threc and

twe cusps on multicuspids of suter and inncr rew in tceth, and

with tetal cusp count 45-48,



Doscription: Bascd on the 18 syntypcs, 188-437 mmTL, Thc goncral
body ferm and pesitiens ef finfelds may bc scen in Figure 1, Bedy
propertions in pcrcont of tetal length and counts of ether charac—
ters arc broadly given in Table 1, Figurces in parcenthescs in the
following descriptien apply te paratypes when diffcrent frem the
helotypo.

This is a stout spccics eof Egtatratué. Tho biggest studied
fish is a female with fully ripcd cage 20.8mm in length and 9.7%1mm
in width, Thc tetal numbcr of cggs of this spocimcn was unkpown
becauso most of them wcre lest threough a largc holc at the middle
part of thc bedy; bccause ef its peor cendition the anchor filas
ments of both ends of thc eggs could not be counted,

The beody is ossentially subcylindrical in the vicinity of
the head énd branchial apcrtures, It is slightly dcoper than bread
at the middle and increasingly cemprocsscd postecrior to the streng-
ly cemprcsscd tail, which has a margin of semcwhat irregqular shape
ar bluntly reundcd, The dersal finfeld is woll dcvcloped, ros=-
tricted to thc region of the tail and cenfluent with the caudal
finfeld, JIts origin is usually vertically abeve the front cerner
of cleacal slit, Thc length frem the beginnine ef upper finfeld
to the posterier~mest margin of thc caudal finfcld is 15.81 (14,4~
17.6) BTL. Thero arc (PEF uncat. 414mmTL) 54 clements supperting
the ontirc dersal p;rt of tail fin, and 46 alcmonts supporting the
ventral lebc of the caudal finfold., Almest all theo clemonts arc
bifurcatcd and semo arc trifurcated, tho postorior ones with dacp

incisions. Thc cleacal apcrture 1s a longitudinal slit ef abeut



2.6 (2.4~3.3) %TL. surroundcd by latcral bady wall=like labisa.

The midventral finfold originates well behind the branchial
region and cxtonds backward to thc cloaca uvhcre it appoars to
split, forming thc labia of the cloaca, and unitc posterierly,
becoming tho caudal finfold., Thore arc some variations in the
original position of the midventral finfold (Tablo 1). It scecms
likely that the feold is proportienally deccpor in younger indivi-
duals than in larger encs, particularly at middlc part of its
length,

The mouth is a small aporturc conccaled by the hoavy feld
lin, Tho naris is promincnt and guardod above by a thin mombra-
nous hood which terminates in a round margin, Therc arc threo
pailrs of barbbcls flanking beth nestrils and mouth, - They are
round in cross—scctien and tapcr svenly to a peint, thec nasal
barbcls becing slightly sherter than theo sccend pair, and the pos—
terior barbels lonaust,

Eight pairs (scven in onc paratype, DEF 360,0 mmTL) of
branchial apcrturcs epen ventrolatcrally in a2 regular row, but the
interspaces between pairs narrow pestoriorly (Figurc 18), The
postoriormost loft offecrent duct of tho gill confluonts with pha-
ryngo—cutancous duct and forming the largest branchial aperturc.

Fach sidc of tho body has a ventral sorins of slimc poroes
or mucous pores, cxteding fram a short distence behind the rostrum
rearwerd to a point slightly bcehind anterier half of the tail,

In the prcbranchial region the line of slimc porcs is situated

about 2/3 down the sidc of the bedy, but at about the middle of
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the trunk the linc is lecatoed on the side about 2/3 of body depth
in smaller fish to 3/4 in larger fish, Just beforo tho clocal
slit thc slime purces arc placcd about 1/5 of the depth from below,
Branchial slimc pures arc variously situated in the rcoion betuween
the ventroposterier and ventral ta (rarely behind) each gill a-
perturo, Somctimcs, onc or morc aof the posterior gill apcrtures
(particularly the last one) have ne asssciatod slime pores; how=
cver, in such casocs an oxtraslime pore may abpcar bchind the nor-
mal one of tho preceding gill aperturc. The abdominal scrics
continuously cxtonds from the pestcricr end of the branchial re-
glon to a placc just in front and abovec the anterior corner of the
cloacel slit, Horizontally azbove thc level of the last abdominal
parc, thcre arc 3, rarcly 2 or 4, slime porcs abovo cloacal slit
followed by 8-9, rarcly 7 or 10, pores abovo the ventral lobe of
the caudal finfold,

The lingual teeth plates bpar 9 (9-10) tecth in an suter:
row and 9 (8~18) in an inner row, The bascs of the anterior-most
3 tecth of the outoer row arc fuscd tegether as arc thesc of the
antcrior-most twe eof the inncr row (Figurc 10). Thc anterior
tceth of cach row arc morc or loss compreosscd, the posterior ones
cylindrical in shape, and goncrally =211 taper te a sharp point,
cspecially the pesterior ones, A single hyoid tooth is present
and aof about thec samec size but sharper than other tecth, It lics
at thc middle of the roef of mouth, just abovce the frent profile

of thc lingual toothcd scrics,



The slime glands arc bulb-likc and censpicuous, The tonguc
muscle is stout and cylindrical in shapc with a rounded basc, and
slender anteriorly. Its basc typically liecs above the spacc betw
ween the sccond and third 9ill pauches., The ventral aorta brane
ches at the level of the last g@ill pouch (Fiqurc 1C). Egas are
13 in numbcr (frem DEF 414 mmTL, unripec, averaging 23.7 X S.9 mm
in size¢), A largn cgg from DEF 437 mmTL mcasurcd 26.9 x 9.1 mm,

In cxamination for thc scnsory canals of thc hcad no tracc
of the oroens woes found,

C.;luurationg When frosh, the Nagasaki-maru spccimons
had shiny dark violct celeuration, cach gill asperture and cyc
rogion being paler or whitish, When the body was pressed near the
slime pores a tiny whitc substance exceded from cach pore ( this
facilitated counting the number of pores). JIn gooed prescrved speo~
cimens tho skin in meost places is a uniferm shiny purplish-brouwn,
but dull brownish—-grey in eothcr specimens, That snout or roatral
part and the arca zreound meuth arc whitish in most large specimens,
possibly due tc their highly activce boring. All barbels, especia-
lly those of smallcr fish, arec coluourcd thc same as body parts,
but they are usually much paler in larger fisn, All tecth are
light brownish, Slimc glancds arc pinkish=brown (ebserved from

scveral injured specimens when the glands were oxpascd),

Ethymology: The now species is named in honour of Professor 8non
Indrambarya, former Director-General of the Dupertment of Fishe=

ries and Dean of the Faculty of fisheries, Kasctsart University,
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Bangkok, and at preoscnt, fFellow of the Royal Institute of Thailand.
Being the second of three students toa be sent abroad to the U.S.A.
for higher education in fisheries under thc support of Prince Ma-
hidol of Songkhla, fathcr of His Majesty King Bhumibal , anc being

o yeung ccllcgue of Dr, Hugh M, Smith, hc hes long been encrageti-
cally engaged in fisheries rescarch and envirepmental study in Thai-
land, Hc is also thc senier-most picncer fisheries biologist of

Thailand,

Koy tu the cight—qillod specics of Eptotretus

1a. Slime porcs 77-82, total cuspy count of tecth 45-48, branchial
length 8,6-10,6%TL, trunk length 51.,7-54,7%TL, greatcst
depth of bedy (excluding finfeld) 8,3-10,3%TL, Andaman

SGal.O'll.DOQOCOCOOOQOIOEO indrambar!ai nISDO

1b, Slime pores 89~103, branchial length 7,7-9,4%TL, trunk length
56,0-58,0%TL, Japan 0T SoUth AfriCCeessscososoosoasacsanas
tresecsssrerenesnasesees?

2a, Slime poros 89-94, total cusp count of tceth 48=45, greatest
depth of bady (excluding finfold) 7.5-8,5%TL, JapaN.ssses.
secsscacsssssssncssssasebe UKinoscanus

2b, 51ime pores 102-103, total cusp count of teeth 40, greatest
depth of body S5.2%TL, South APriC2.e.ssessessoasessassosse

0‘0.00.0lO..l‘.‘.b.O.‘.OE. DCtDtrama
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Taxcnomic position anc rcolationships

Study of the ten specimens of the new species rsvealed that
they are a member of the genus Eptatrotus Cloguet, 1819 which take
precodence over Bdellostoma MEller, 1834, This generic allocation
is based primarily on the study of taxenomy of polybranchiate myxi-
noids by Strahan (1975). In that work, he is also of the opinion
that the gencric name Paramyxine must be regarded as a junior syno-
nym of Eptatretus, Adam and Strahan (1963) and Fernholm (unpublish-
ed data, 1980), however, regarded the tuwo genera as distinct from
each ather on the basis of the great difference in number of slime
porecs in the branchial regicn, In Eptatretus the slime glands and
pores are more numerous and restricted in location., There are 4-8
on each side about the gill apertures, but in Paramyxine, there
arc nane or only cne on cach side, Fernhslm and Hubbs (1981) also
recognize the genus Paramyxine as distinct from Eptatretus. In ge-
cgraphic distributicn, Eptatretus species are distributed throughout
the world, whersas Paramyxinc specics arc restricted to the North
China Sca,

At the subfamily level, the new form beleng to Eptatretinae
(syn.= Bdcllostamatinae), thc members of which have gill pouches
with separate orifices, differing from the Myxininae which are cha-
racterized by having 5=15 qgill pouches but only onc external opening
on each sidc,

In vicw of the current use of the counts of gill apertures,
cugps of teeth and slime pores, I do not fesl that the present Anda-

man form can be placaed in any described species, ‘It is a new species
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that is more closely related to E, okingseanus from Japan and E.
octotrema from Seuth Africa, chiefly in the presence of 6 gill
aperturss, than te other groups of Eptatrotus. This interpreta-
tion is also supported by Prif, B, Fernholm (in 1litt., 5 July
1983).

from Table 1, it is liksly éhat the new species is closer
to E. okineseanus than E, sctotrema. However, their differences
are relatively great compared with the intraspecific variation
which occurs te seme degree in hapfishes. In several essential
measurements; the fange s3f the new specicecs does not include the
spccimens of E, eoctetrema and E, ekinoseanus at all. Their loca-
lities are alse cempletely discannccted, Se far that each species
of hagfish is confined te a particular eceanic arca; thercfors
one would expect forms frem such widely separated seas to be diffe-
rent species, Altheugh a paratype (BEF uncat. 360mmTL) has enly
7 gill aperturcs on beth sides, it is almosé certainly rnot a dif-
fercnt species because specimens with onc more or one less gill
aperturc are cemmenly feund in specics of Eptatretus (Strahan,
1975; Hubbs and McMillan, unpublished data)., It is also not a
variant er subspecies cf a species with 7 gill apertures (E. cir
rhatum from New Zealand, E. burgeri from east coast of 3Japan, and
E. n.sp. of Fernhclm from his unpublished data from deep waters
of the Philippines),

Until fhe capture SF the present new species no other hag-
fish has been known te occur in the Andaman Sea ar the major part

of the Indian Ocean, The only previous record of this graup of
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fish in the Indian Ocecn is E. octotremus from South Africa at

rlguhas 8ank, That specics greatly differs from E. indrambaryai

nesp, 28 shown in Table 1. It was repcrted caplured from a depth
sf only ahout 15-24 m, The other South African specics, viz.,

E. profundus captured off Cape Point et 720 m and E. hexatrema
from the Capu of Gocd Hepe frem 10-45 m, are generally defined as
Atlantic species, Taxonomically, those twe species are characte-
rized chiefly by having 4 and 5 gill .apertures, respcctively, and
also by other important characters., E. lenaipinnis, from Robe

and Capo Douglas of Seuth Australia, has only 6 pairs of gill aper—
tures, a midventral finfuld originating anterior to level of third
gill aperturc, 102-=108 slime poros, ond a tetal cusp ceunt of unly
30-317, It comes from a depth of about 40 w,

Of the Southcast Asian waters, the recont capture of an un-
described specics from deep waters of tho Philippines (Fernholm,
unpublished data) is very interesting., rrom the characters given
by Prof, B. Fornhelm in his unpublishcd key to tho Myxinidae of
Eastern nsie, and data from five specimens Fofuarded to me by
or. L,R, Wwisher (in litt., 14 April 1982), that fish differs from
the present new specics chicfly in its combinatien of 7 gill aper-
turcs, 76~80 slimc poree, 3 cusps on multicuspics aof both outer

and ipncr rous of tueth, and total cusps of teoth 47-52,

Habitat and bislogy

Up to the present, spcecics of the genus Eptatrotus (wxclu—

known from Japan, Kerva, China, Taiwan, Phi-
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lippines, New Zecaland, South Australia, South Africa, French Guia-—
na, Haoiti, Gulf of Mexico, Atlantic 0Oceen off Flarida, Caribbcean
Sca, and the Pacific coast of Amcrica off Chile, California and
Alaska, They seem to be accumulated in great numbers in the wes—
tern Atlantic and Narth China Sea (Dean, 1904; Fernholm and Hubbs,
18813 Fernhalm, unpublished data)., The present ncw record of the
highly disjunct Eptatretus in the Andaman Sca provides additional
knowledqe of the distribution and merphelegical variatiocn of the
genus, and at tho same timec confirms the ecsscntially deep-sea habi-
tat of tropical hagfishes,

Four of the eleven specimens ef the deep-sca Andaman hagfish
werc caught from Hagasaki-inaru docp—sca shrimp trap station 3 (lat.
07 37* 02"N, long. 97° 52! 00 "E), and they originally formed the
basis of this work, The discovery occurred on 10 November 1981,
in the third and final cvernignt catch experiment in a series of
about fifty shrimp traps, The cxperiments werc randamly distri-
buted on the contircntzl slepe of about 45—600, at depths, of about
267-400 m, Thc bottom tcmporaturcs were 12.2~11.00C, respoectively,
Thc bottom was recorded as sandy mud uith patches of rocks or pos—
sibly beulders, Cach spocimen was caught in & separate trap, with~
out accompanying animals., About tuenty traps were found cmpty and
the rest contained fishes or ether animals. Other fishes captured

in the samu kaul includod 3 specimens of Cephaloscyllium fasciatum

(Seylliorhinidae), 21 specimens of C, umbratilec (Scylliorhinidac),

24 spccimens of Squalus fernandinus (Squalidac), 5 specimens of

Urocconger lepturus (Congridae), 1 specimen of Gymnotharax fimbria

tus (Muracnidae), 1 specimen of Therapon theraps (Thorapenidae)
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possibly troped necar the surfacc during sctting out or hauling

ug of thc traps, and 1 specimen of Watasca Tasciatus (Brotulidae),

Other dominant animals were secveral specivs of deep-sea shrimps
and hermit crabs,

Seven other specimens of £, indramdarysi were sscured from

deep~sca shrimps of the R.V. Exploratory 2, (Deportment of Fishe-
ries, Bangkok), cruise 1/1975, on B March 1975 in the Ancaman Sca,
at a depth of 300-308 m, Water temperature was abaut 11.408, XY=
gon about 0,68 ppt, and the pH about 7.8, It could not be doters=
mined whether the catch was made on or abave the substrate, which
was recorded as sand, According te Fernholm and Hubbs (1981),
this bottom type should be lecss suitable for hagfish, as many spe~
cies typically cia into the mud bottem, Mr. T, Panniam (persanal
communication) stated that the type of bettom was determined from
the appearance of smeoth scratches on the iren foot of the trauwl,
Howcver, since the trawl could have passcd sver 2 variety of bot-
tom types, the cxact pabitat of thc fish cannot be ascertained,
fccording to the official ficld recort of the meaningful
catch made by Mr. T.,Panniam and /. Manprasit, the specimens uf the
haofish werc caught among 170.0 kg of dcop—=sca fishes, shrimps and
lobsters, Tho catch was noted to include members of the families
Gempylidae, Nomcidae, Triglilidae, Chleropthalmidac and others.
Scventcen kg of the catch werc sorted and weighted as deep—sca

shrimps and lobsters (Pucrulus scwelli), In the same jar which

contained scven specimens of the hagfish, there were also two spe-

cimens ~f 3 congor cel, Ursconger lepturus, 240~258 mmSL,  This

eel was alsgo assseciatoed with the Negasaki-maru spcecimens,
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fll the 8 gilled Eptatrctus, possibly including the new
species, secm to Lo rare, but this may bc duec tc the fact that
vary fuow bethyal fishing has takoen place at their lccalities, It
scems doubtful if the hagfishes arc as rare as recerds suggost;
more might be cauont if we know precisely where, when and how to
fish for them, It is natcwsrthy that Fornholm and Hubbs' (1981)
specimens were alse caught ot night cr early morning when hag=
fishcs apparently arc mest active, Although most of the Andaman
specimens werc caught by decp-sea trawls rather than traps, Fern-
Holm and Hubbs (1981) indicated in their work on Western Atlantic
hagfishes that * All specimens trecated ... were taken by bottom
trawl, a method which usually produccs few hagfishes, No doubt,
an cxpcdition with baited traps weuld provide vastly morc material
that could fill in some gaps in the material we have in our dispo-

sal*y
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Figure 7.— Drawings to show some charactars of Eptatretus indrambaryai

nﬂsp‘ :

A. lateral view of the holotype,CUMz (uncat.) 296 nn‘L{

8. lower surfaces of anterior part af body afﬁhe holofype (x D 53]

CL diagrammatic represantation of heart, adjn*nlng vessels

and gill apparatus af a paratype, DEF (uncat.), 274 mmTL, and

0. outline drawing of lingual teeth Of the holotype(x 4. Z)J

Abbreviations:

a, ventricle; b. ventral aorta; c. right branch of ventral
IEE;EEEwH:_EFféEEEE—E}anchihl artery; e. esophagus; f. af—
farent éill duct; g, gill pouchj h. common branchial and
pharyngo—cutaneous aperture; i, profile of dental (lingual)

musculature; j. efferent gill duct; and K. branchial

‘aperturs.

—_——



.Tahie 1.

Measurements ln parcentage of tetal length and counts of the holotype and ninaparatypes oF Eptatraius Indrambaryl n.sp wlth

comparlson to two speclmens of E. oklnoseands and one bad condltlon Specimen of E. ectotrems ' -
Character Hilgtvpe ' EBEatyped ,'EJ%DEEEQEEEXEEIL \ £.okinosesnus E.octe
CuMz . “ams 1 BMNR]9E3 - BEF Lincat.) - - lhiti=ion !
- (uncat.)23661-001:3.24, 1) ok i Al Co : ! ==
Total length (TL.mm) and sex é 296 193 188 = %437 ?n|h © Qg5 7360 0288 - a7y - 98! 620 375 279
velght (g 72,00 14,29 11,1 218, 5] 1144, 8 ;f:.z 4. |110.9, 'laa 1. p48.0,  |ya.8; :
Preocular length 5, ho ' s.h2 . 6.0 6,02 5 607 Loty Fgier -T2 5. ?7 §.30 ! C5.5 0 5. -
Premucous pore length B.45 10,83 . 10,48 10:76 '10.10.. 10.00 11,19 g, 03 10.15 - 10,25 Hag. - " - B
prebranchlal length 21,21 22,02 ; 22.49  22:70: 22,49 © 21.73 % 22.h2 - Z\iia 21,31 1 22,42 | S 2140 20.3 | 23.%-
Branchlal length 9.22  $.17 10.00° 9.38  9.76 : 9.86 ' B.61. 10.59 10,62 - B.69 B 77 7.8
Preventral flinfold Iength 43,65  41.66  hk.e8 46,13 =i ;3<59 h3. 69  kh.vo  h9,30 . 4G.85 =gt - -
Trunk length £5,60 54,69 53,99 52,86 52,41 6,98 51.67 = 53,47 [ 54,38 ° s5h.5h " 58.0 57.0( 56.0
Tall length : . 16.28 15,91 16.49 17.14& . 16,30 15,78 18.36. 16.h2 - 16,L6 17,27 .0 -, 12.2 .7t 9.9
80dy depth ventral finfold ocigln .- 8,45 7. 46 BT g f_ 8.82 9.73 - -10.1V " 'B.,96 -8.28 . 7.B1- ; o b -
Y CEREY lmldlength .of body 10.3h 9.33 © 9.26 - §.18 9.12  10.22 B.51 10,14 8.33 c7.50 . 8.8 5.2
over cloaca 7.94 7.10 6,06 8.90 7.24 - 7.83 7.69  6.91 6,39+ 7.73 . 5.9 :-6.5 3.9
greatest depth of ventral finfold 1.05 1.0k 1.00 0.53 0.53 0.%0 . 0.265 - 0.b2 0.8V 0.96 = . -
greatest depth &f tall 9.19 a4.78 8,14 9,91 - - B.79 9.18 7.6k 8,03 8.7k DY I AR N 4.9 g
Bodv wldel ventral finfold orlgla 6.38 .66 k.15 = 4,78 7.01  kod  3.78 6.02 5 h.39 T - N
ody wIBN 1) ylength of body v 5010 I, 61 3.99 & 3.50 5.36 3,92 " W k8 -5.20 .. 3.69 8 o 3.8 3.8
2k above | 5.0, ' 2.27  2.69 2,29 . 3.18  2.58  3.09 | 2.75 . 2.7h 2.92 . 2.12 BRI -
In[erspace between Ist gl!! apartures' 5. 84 5.3 . W47 .Y 64T 5.29 ... 7.09 5.94 . -7 b.79 4,55 , " " |‘
Interspace between last gl1l spertures Y90 . 3.94% " 3,72 . .5.83 - ko8- 5.3h ¢ 4,39 .r «. " kg 2.93 | e ae® g, - L
Ventral flnafold orlgln to last ol!l ¢ R W= ) 2 Ve g = o PR R e, L
aperture ' 14,32 10.78 12.66  15.79 - . 1h,9%  13.22 13 19~ 16,17 1. 9,85 oer Moer, 5 o
- Flest 1.6 1557 1.70. ‘.62  1.23 - 1,67 - -1.25 ' §.he . 1.6k 1.9 i ! o
Barbel length {second 1.96 V.61 \.53 ‘1.63 1,35 2.]& 1:83 ¢ 1.56'~52.33 ; -2.2; L o S o
' . kihird 2.30 2,49 2.3 2.0 1,937 . 2:33 2,25 -° 2.26 2.63 - - 2,8 'l ; . .
cusps on multlcuspldsjouter, Inne; 3(2,372 3/2,3/2 3/2,372 3/2.3/2.3/2,3/2~3/2 3/2 /2 3/2 3/2,3/2 3/2,3/2 3/2,372 3/?63{3 32312 3/2';/§
Yeeth |unlcuspldsi outer row 9,3 9,10 9 0 9,9 49,10 ." 8,9 9,8 .9,9 ]O s ‘4,9 é g é 9 88
R/L unltuspldsy Inner row - 5,9 913 9,10 9,9 8,9 ‘9,9 . 8,9 . 8,9 9,9.0 9,10 - o ﬂﬂ . -ﬂs ﬂo
total sum of cusps : i6 h7 4 . ﬁ6 be¢ . * L o, k6 o 4 “hyi k7 , i?[L)'I V5L | 21(L)
Prebranchisl (302 o A3 02,02 3120 B3l & M 0912 b Pkl idn - 12,120 w7 | s
S1im Branchlal 8,7 38 BB . T8 . 87 C8,7 C gy BB 18 . B8, 5L i 55 52
/L © POTEY (Yrunk - 48,50 - L8,L8 47,47 -t hy,k8 50,48 - 46,45 ' 47 L8 _,hs,?a . 48,48 1200 iz(L) =12
Tall Clo100 10,01 12,12 1E,12 112,02 12,01 ¢ 12,130 12:03 li, o I O . i 85 [102-103
Total sum of pores 73,79 78,78 78,79 °- &, go,80 82,78 - 77177. 78,80 . 80,80 | S W Y W g8 8
G} apertures. R/L: - 8,8 I 5.8 R B 4 é B ' '

B,B-'

AR

- 8,8

8,8

r

0¢
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