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Robust icefish, Channichthys richardsoni, a new species (the ninth species of white-blooded fish in the genus
Channichthys) is described from 18 specimens, 229-374 mm TL, taken in July and August 1990 by 2 bottom
trawls at depths of 126-310 m near the Kerguelen Islands. The holotype (NMNH 5116, adult female, 355 mm TL
and 316 mm SL) and 6 paratypes were deposited in the National Museum of Natural History of National Academy
of Sciences of Ukraine. Judging the shape of the first dorsal fin (type Il) and relatively narrow interorbital width,
C. richardsoni belongs to the same group of species which includes C. irinae, C. bospori and C. mithridatis. It is
closely related to C. mithridatis, but differs from it by very robust exterior, heavy ossification of head, strong bony
tuberculation, presence of well developed thick bony plates in the proximal part of median lateral line, relatively
smaller eyes, and by features of coloration.

Key words: Antarctica, Kerguelen-Heard Submarine Ridge, white-blooded fish, endemic, systematics, taxonomy,
biology, stages of gonad maturity.

Channichthys richardsoni sp. n. — HOBbI BUA aHTapPKTU4YE€CKOWN
6enokpoBkoBoM pbibbI (Perciformes: Notothenioidei: Channichthyidae) ot

ocTpoBoB KepreneH, nHgookeaHckumn cektop KOXXHOro okeaHa
IA.llaHgukoB

Benokpoeka PuuapgcoHa Channichthys richardsoni sBnsieTca HOBbIM, [AO€BATbIM  BUAOM  SHAEMUYHbIX
O6enokpoBkoBbIX pbld poga Channichthys, obutarowmx B cybaHTapKTMYECKUX LWenbdoBMX BOAAX OCTPOBOB U
6aHok noasogHoro xpebta Keprenen-Xépa. Bua onmcaH no 18 ak3semnnspam 229-374 mm TL, goGbiTbim
aBTopoM Yy ocTpoBoB KepreneH B utone u asrycte 1990 r. n3 ynoBoB 2 AOHHbIX Tpanos Ha rnybuHe 126-310 m
(23-n pewic HAC «lMpodeccop Mecsaues»). MNonotmun (HHIMM: Ne5116, B3pocnas camka 355 mm TL 1 316 mm SL)
1 6 napaTnnoB (B3pOCrblie U BNepBble CO3peBaloLLMe caMubl U CaMKn) MOMELLEHbI HA XpaHeHne B HaunoHanbHbIn
Hay4YHO-NpuMpoaoBeaYeckuin My3eli HauuoHanbHoM akagemMun Hayk Ykpaudbl (KneB). o dopme nepsoro
CMWHHOro nnasHuKa (Tun Il) 1 OTHOCUTENbHO Y3KOMY MeXrnasHUYHOMY npocTpaHcTBy C. richardsoni oTHoCUTCA K
TOW xe rpynne Buaos, 4to C. irinae, C. bospori v C. mithridatis. bonee 6nusok k C. mithridatis, HO oTnnyaeTcs ot
Hero NMOTHLIMWU MOLLHBLIMW OKOCTEHEHWUSIMU FOMOBbI, CUINbHON KOCTHOM TyBepKynaumnen (rpaHynsaumen), Hanmumem
XOpOLUO Pa3sBUTbIX TONCTbIX KOCTHbIX OKpYrMbiX Onsiliek B nepegHer 4acTtu cpeauHHONW OOKOBOW MUHWW,
OTHOCUTENBHO MeHbLUMMN rnasamm " ocobeHHoCTAMM OKpacku. C. richardsoni, cyas no
BHELLUHEMOPMONOrM4EeCKMM OCOBEHHOCTSM, CTPOEHMWIO, PacrionoXeHUto U HebonbloMy uucny xabepHbix
TbIYMHOK, a TaKkKe CpaBHUTENbHOMY aHanu3y c Apyrumun Buaamu popa, ABMAETCA MNPeuMYLLECTBEHHbIM
XULLHUKOM-UXTHMOaroM, BeAyLMM OOHHbIN 06pa3 Xu3HWU. PasmHoxaeTcs, no-BMOUMOMY, OCEHbI UMW PaHHEN
3UMOA.

KnioueBble cnoBa: AWmapkmuka, HOXHbIU OKeaH, M00800HbIU xpebem KepeeneH-XéEpd, cucmemamuka,
makcoHomMusi, 6er1oKposHbIe pbibbl, 3HAeMUK, 6uonoausi, cmaduu 3perocmu 20Hao.

Channichthys richardsoni sp. n. — HOBUA BUA aHTapPKTU4YHOI GiNIOKPOBKOBOI
puobu (Perciformes: Notothenioidei: Channichthyidae) Big ocTtpoBiB KepreneH,

iHaoOOKeaHCbKMK cekTop lNiBAeHHOro okeaHy
r.0.uanauvkos

binokpoBka PuuapacoHa Channichthys richardsoni € HOBUM, OEB'SSTUM BMAOM eHAEMIYHMX BinoKpoBKOBUX pub
poay Channichthys, Wwo nowmpeHi y cybaHTapkTUYHUX WenbgoBMX BOAAX OCTPOBIB Ta GaHOK MiABOOHOrO XpebTty
KepreneHn-Xepa. Bug onvcaHo no 18 eksemnnsipax 229-374 mm TL, wo 6ynu gobyti aBTopoM 6ins ocTpoBiB
KepreneH y nunHi Ta cepnHi 1990 p. 3 ynoBiB 2 AOHHUX Tpanie Ha rnmbuHi 126-310 m (23- penc HOC
«Mpodecop Mecsauesy»). MNonotmun (HHIMM: Ne5116, gopocna camka 355 mm TL Ta 316 mm SL) Ta 6 napaTunis
(oopocni Ta 0COOWMHM, WO [O03piBalTb Bneplle) po3miweHi Ha 36epiraHHa y HauioHanbHOMYy HaykoBO-
npupoaHuyomy Mysei HauioHanbHoi akagemii Hayk YkpaiHm (Kui). 3a bopmoto nepLioro cnnHHoro nnasus (Tun
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Il) Ta BiGHOCHO BY3bKOro MixxokoBoro npoctopy C. richardsoni HanexuTb OO Tiel X camoi rpynu, wo C. irinae,
C. bospori Ta C. mithridatis. Binbw 6nusbkuin go C. mithridatis, ane BiApI3HAETLCA Big HbOrO LUINBHUM Ta MiLHUM
3aKOCTEHIHHSIM TOMOBU, CUIIbHOK KICTKOBOK TyGepkynsiuieto (rpaHynsilieto), HasiBHICTIO TOBCTUX OKPYrinx
KICTKOBUX BGNALWWIOK y nepefHin YyacTuHi mMedianbHoOi GiYHOI MiHii, BIQHOCHO MEHLIMMM o4uMma Ta 0COBMMBOCTAMMU
3abapeneHHsa.  C. richardsoni, cyasunm 3a  30BHiLWHbOMOPOMOriYHMMKM  0COBNMBOCTSMK,  NOBYAO0BOM,
PO3MILLEHHSIM Ta HEBEJUKOHO KiNbKIiCTIO 396pOBMX TUMMHOK, @ TaKOoX 3a NOPIBHANBHUM aHaniom 3 iHWMMK Buaamm
poay, SBMSIETbCA MEPEBAKHUM XMXKAKOM-iXTioharom, SIKUA Bede AOHHMI crocib XuTTa. Po3MHOXYyeTbCS,
MNMOBIpPHO, BOCEHM abo Ha noyaTtky 3umM.

KnrouoBi cnoBa: AWmapkmuka, [liedeHHuli okeaH, ni08o0HUl xpebem KepeeneH-Xepd, cucmemamuka,
makcoHomisi, b6inokposHi pubu, eHdemik, bionoais, cmadii 3pinocmi 2oHao.

Introduction

The sub-Antarctic genus Channichthys includes 8 species of icefish, 5 of which were lately described
by Shandikov (1995a, 1995b, 2008). The taxonomic status of the form C. aff. rugosus is regarded now as
conspecific with C. rugosus Regan, 1913, and C. normani Balushkin, 1996 should be considered as a junior
synonym of C. panticapaei Shandikov, 1995 (see Shandikov, 2008). Judging from the number of valid
species, the genus Channichthys is the largest genus of the family Channichthyidae, encompassing a third
of all “white-blooded” fishes, which include, according to my data, about 25-26 species. The type locality of
all known Channichthys species is the Kerguelen Islands area (Fig. 1), though they also inhabit
talassobathyal of the chain of south-eastern banks up to the nearshore waters of Heard and McDonalds
Islands (Southern Scientific Research Institute of Marine Fisheries and Oceanography (YugNIRO, Kerch,
Ukraine) unpublished data; Meissner, Kratkiy, 1978; Slosarczyk, Wysokinski, 1980; Duhamel et al., 1983;
Williams, 1983; Shandikov, 1996; Duhamel et al., 2005).

The present paper continues the description of new Channichthys species based on materials of the
collection obtained by the author in 1990 (Shandikov, 1995a) from nearshore waters of the Kerguelen
Islands.

Material

Materials for description (18 specimens) were collected in 1990 in the Kerguelen Islands area during
the YugNIRO fishery scientific research expedition on board of the RV Professor Mesyatsev (PM). Basic
material for comparison was sampled during the same and former YugNIRO expeditions and preserved at
the National Museum of Natural History of National Academy of Sciences of Ukraine (NMNH, Kiev),
YugNIRO and the Zoological Institute of Russian Academy of Sciences (ZISP, St.-Petersburg, Russia).

Main comparative materials include 142 specimens of 8 Channichthys species (see Shandikov,
1995b; 1996, 2008), and 5 additional specimens: 2 of C. rhinoceratus (NMNH 5114, male 410 mm TL, 368
mm SL, FRV Reshetnyak, bottom trawl, Kerguelen Islands, February—March 1995; YugNIRO uncatalogued,
post-spawning female 435 mm TL, 387 mm SL, the same data) and 3 specimens of C. rugosus (ZISP
uncatalogued, Kerguelen Islands: male 276 mm TL, 244 mm SL, bottom trawl, depth 105 m, 25 December
1969; male 238 mm TL, 212 mm SL and female 280 mm TL, 250 mm SL, RV Skiff, cruise 7, bottom trawl
No. 188, 48°34' S, 70°37' E, depth 115-120 m, 28 June 1974) (see Fig. 1).

Methods

Morphometric measurements were made on specimens preserved in 10% formalin then the holotype
and paratypes were transferred to alcohol and deposited at NMNH. The terminology, counts, and
measurements follow our previous methodology (Shandikov, 1995a, 1996, 2008). Stages of gonad maturity
(SGM) follow the six stage scale (see Shandikov, Faleeva, 1992).

Counts. Fins: Dy — 1st dorsal, D, — 2nd dorsal, A — anal, P — pectoral, V — pelvic; lld and IIm —
bony tubular plates (scales) of the dorsal lateral line and of the posterior part (canal) of the median lateral
line, lIm.pr — rounded separated bony plates in the anterior part of the median lateral line; sp.br.s and sp.br.i
— number of gill-rakers on the outer side of the upper and lower part of the 1st arch.

Measurements. TL and SL — total and standard length; Ic — head length; hco — head height at
level of middle of eye; hc — occipital head height; wc — head width; ao — snout length (pre-orbital distance);
po — postorbital distance; o — horizontal orbit diameter; io — interorbital distance; Imx — upper jaw length; Imd
— lower jaw length; body depth: H — maximal depth, hs — middle body depth at level of 5th anal-fin ray and h
— minimal depth (height of the caudal peduncle); distances: aD — predorsal_aP — pre-pectoral, aV — pre-
pelvic, aA — pre-anal; Ica — length of caudal peduncle; ID4, ID, and IA — length of unpaired fins; hD,, hD, and
hA — height of unpaired fins (length of longest spine or ray); h5D4 — length of 5th D, spine; iD — interdorsal
distance; IP and IV — length of pectoral and pelvic fins.
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Fig. 1. Geographical distribution for endemic Channichthys species in the Southern Ocean
comprises the inshore waters of Kerguelen and Heard Islands as like as talassobathyal of some
banks in the Kerguelen-Heard Submarine Ridge. Captures (by bottom trawls), where nine species of the
genus Channichthys were collected in the shelf waters of Kerguelen Islands, are showed

Results

Channichthys richardsoni sp. n., robust icefish

Fig. 2, Tables 1, 2, 4

Channichthys richardsoni Shandikov, 1995: Manilo, 1997: 92 (nomen nudum in the list of NMNH
collection of marine fishes. The name was mentioned by Dr. Leonid G.Manilo from my hand-written label
deposited to NMNH with the type specimens in 1995).

Channichthys sp.: Shandikov, 2008: 124; Fig. 5, | (“18 specimens of another yet undescribed species”
from comparative materials; drawing of first dorsal fin of female NMNH 5116 which is considered in the
present paper as holotype).

Material. 18 specimens 229-374 mm TL, 204-333 mm SL. Counts and morphometric
measurements are given for all studied specimens.

Holotype. NMNH 5116, adult female (SGM VI-lll) 355 mm TL, 316 mm SL, PM, cruise 23, trawl
(bottom) No. 6, Kerguelen Islands, 48°22'5 S, 70°44' E, depth 126 m, 19 July 1990, G.A.Shandikov (Fig. 2).

Paratypes. NMNH 5116a, b, 6 adult, post-spawning or firstly maturing specimens: 3 males 282—
325 mm TL, 253-290 mm SL and 3 females 302—-353 mm TL, 267-314 mm SL, the same data.

Non-type material. 11 specimens, YugNIRO, uncatalogued: 10 males and females 229-374
mm TL, 204-333 mm SL, caught with the type specimens; 1 female 294 mm TL, 258 mm SL, PM, cruise 23,
trawl (bottom) No. 91, Kerguelen Islands, 47°44'4 S, 71°31'6 E, depth 270-310 m, 10 August 1990,
G.A.Shandikov.

Data on holotype. D, 7, D, 33, A 31, P 19/20; Iid 72/68, llm 12/14, lim.pr. 6/7; sp.br.s 2, sp.br.i 10.

BicHuk XapkiBcbkoro HauioHanbHoro yHiBepcutety imeHi B.H.KapaziHa. Cepis: 6ionoris
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Morphometrics. In % of SL: Ic — 39.2, hco — 13.2, hc — 14.7, wc — 144, H — 15.7, hs — 11.4, h — 4.3, aD; —
37.0, aP — 41.3, aV — 33.0, aA - 56.0, Ica — 7.6, ID; — 10.4, hD; — 25.9, h5D4 — 10.2 (or 51.8% hDy), ID, —
40.3, hD, —9.7,iD — 7.6 (or 72.7% ID4 and 74.8% h5D;), IA—36.7, hA-7.7, IP — 18.4, IV — 20.9. In % of Ic:
hco — 32.7, hc — 37.6, wc — 36.8, ao — 48.2, o — 16.9 (or 35.1% ao), po — 36.3, io — 16.0 (or 94.3% o and
47.4% hco), Imx — 52.1, Imd — 64.5.

Diagnosis. D, 7-8, D, 31-34, A 29-32, P 19-20; Ild 61-78, llm 9-23, lim.pr. 4-28, as a rule, more
than 10; sp.br.i 6-15 (see Tables 1, 2, 4).

Interorbital width narrow, 1.0-1.4 times in horizontal orbit diameter, 5.8-7.5 in Ic and 2.0-2.4 in hco.
Eye moderate in size, its diameter is 5.2—6.3 times in Ic and 2.6-3.0 in ao. Supraorbital outer bony edges of
frontals noticeably elevated. Snout relatively long, approximately equal to or somewhat shorter than half the
head length, 2.1-2.2 in Ic. Tips of jaws aligned or lower jaw slightly protruding, teeth on symphysis not
visible. Posterior edge of maxillary extending below 1/3—1/2 of the orbit diameter. One row of rakers on lower
part of 1st gill arch on the outer side of ceratobranchial. Pectoral fin extending above to anus or origin of 1st
anal fin ray. First dorsal fin high, 3.3—-4.7 times in SL, 2nd and 3rd rays longest. Fin membrane of D, not
reaching tips of longest rays, its height about 1.4—-1.7 times in hD,. Dorsal fins well separated, posterior edge
of D4 fin membrane not reaching 1st ray base of D,. Interdorsal distance wide, 10.9-16.4 times in SL or 1.0-
1.9 times in ID4. As a rule, rounded thick bony plates present on the anterior part of the median lateral line.
Bony tuberculation well developed on frontals and lacrimals, D4 flexible spines, branchiostegals, pelvic fins
and on bony structures of both lateral lines; absent on maxillary and on anterior part of lower jaw.

Fig. 2. Channichthys richardsoni sp. n., holotype, NMNH 5116, female, 355 mm TL, 316 mm SL

Description. Head length 36—40 % SL; occipital head height 32—-38 approximately equal to head
width 30-39 and somewhat larger than head height at middle of eye 30-37 % Ic. Snout wide and spatulated,
its length slightly shorter or approximately equal to half of the head length 45-50 % Ic; dorsal profile of snout
straightly rises to orbital region. Eye relatively moderate in size 16—-19 % Ic or 33-39 % ao, larger than
interorbital width. The only specimen (paratype, female 267 mm SL) had size of eye equal to interorbital
width — 17 and 17% Ic. Postorbital distance shorter than snout length 33-39 % Ic. Interorbital width narrow
13-17% Ic, 41-51 % hco or 72-98(104) % o. Supraorbital outer bony edges of frontals noticeably elevated.
Rostral spine vertical, usually with posteriorly bent tip. Opercular spine well developed, with 4-6 separated
developed tips (spines). Upper jaw length longer than half the head length, 52-58 % Ic, and extending to
below middle or 1/3 of anterior part of eye. Lower jaw length 65-77 % Ic, not projecting or only slightly
projecting beyond upper, teeth on symphysis not visible.

Teeth on both jaws small and sharp, slightly bending inside the mouth: 4—6 irregular rows at front of
upper jaw and 4-5 rows on symphysis of dentals.

Gill-rakers flattened, plate-like, dentigerous: 1-2 rakers on upper part of 1st arch and (6)10-13(15)
rakers on lower part only on outer side of ceratobranchial.

Body depth at orbital region 12—15, at occipital region 12—15, maximal body depth 13—-16, body depth
at base of 5th anal fin ray 8-12, height of caudal peduncle 4-5 % SL. Predorsal distance to D4 36-38, pre-
pectoral distance 39—43, pre-ventral distance 30-35, pre-anal distance 5560, length of caudal peduncle 6—
8 % SL. First dorsal fin high, origins above opercular spine and includes 7-8 flexible spiny rays, 2nd and 3rd
rays longest; height of D4 21-30 % SL, length of 5th ray 9-17 % SL or 39-68 % hD;; length of base of D;
7.9-12 % SL. Fin membrane of D4 not reaching tips of longest rays, its height about 58-74 % hD,. Second
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dorsal fin rays (31)32-33(34); height of fin 9-11 (based on 13 specim.), length of base 37—41 % SL. Both
dorsal fins well separated, posterior edge of D4 fin membrane not reaching the origin of D,. Interdorsal space
wide 6-9 % SL or 52-91(102) % ID4, shorter than length of 5th ray of Dy — 46—79 % h5D,. Anal fin rays
(29)30-32; fin origins below bases of 4th or 5th rays of D,; height of anal fin 7-8 (based on 13 specim.),
length of fin base 35-38 % SL. Pectoral fin rays 19-20, length of pectoral fin 16-18 % SL (based on 14
specim.); posterior edge of fin extending above to anus or origin of 1st anal fin ray. Pelvic fin length 18-24 %
SL, as a rule no extending to anus. Caudal fin slightly rounded or truncate, posteroventral margin rounded.

Dorsal lateral line with 61-78 tubular bony members (scales), with flattened lateral
margins. Posterior part of median lateral line (canal) with 9-23 tubular bony members. Anterior part of
median line, represented by free neuromasts, with 4—28 well developed and thick, rounded bony plates. As a
rule, at least on the one side of the body, a number of bony plates more than 10 (in 13 specimens). Only one
(aberrant?) specimen was without any bony plate on the left side and with 1 plate on the other side of the
body.

Tuberculation (granulation) well developed in adult and subadult specimens with SL more
than 220 mm. Rough and sharp bony tubercles present on occipital and orbital regions of frontals, on rostral
ridges, lacrimals and postlacrimals, preopercles and opercles, on posterior part of lower jaw — in 4-8
irregular rows; on bony structures of both lateral lines, on the anterior 3-6 flexible spines of D4, on
branchiostegals and pelvic fin rays. Absent on maxillary and on anterior part of lower jaw.

In young specimens with shorter length granulation on rostral ridges, lower jaw, branchiostegals and
pelvic fins often not yet fully developed.

Cephalic sensory canals (based on 6 specimens). CSO with (7)8-10, oftener 8 pores,
including the pore behind the coronal commissure, CC with one central pore. CIO with 8, rare with 7 or 9
pores, CT with 6 pores, including the pore on the supracleithrum. CST with 3 pores, and CPM with (12)13
pores.

Coloration. Afterfixation in formalin the general body and head coloration vary from dark grey
to brown. Top of head, upper jaw, cheeks and opercle somewhat darker than trunk. Like in most other
congeners 3 or 4 darker cross bars, 2 of them below D, can be distinctly present on the body of some
specimens. Ventral part of head, breast, belly, and narrow body sectors over the anal fin are pale or whitish,
with darker or brownish spots and blotches, which most clearly developed on the breast of adult specimens.
Coloration of Dy in the most specimens is uniformly blackish or brownish, in some fishes with indistinct
lighter blotches. Second dorsal, pectoral, ventral, and caudal fins are greyish or light-brownish; anal fin is
pale, with faint dusk pigmentation along the edge in some specimens. Narrow dark stripes (up to 6) can be
present on pelvic and caudal fins. Mouth cavity and gill-rakers are not pigmented.

Mode of life. By its “heavy” robust appearance and also the darker ventral coloration C. richardsoni
have a look of typical bottom dweller. Judging from the single row of gill-rakers and drawing a parallel with
the feeding of other Channichthys species, it may be suggested, that C. richardsoni is a primary piscivorous
predator. Females mature at a TL of about 29-31 cm (25-27 cm SL). The post-spawning SGM VI-Ill is
clearly detected in females larger than 31 cm TL and the SGM Il — in the smaller, firstly maturing ones. The
SGM of the males examined varied from stage Il to early stage Il in the specimen of 325 mm TL. Spawning
and pre-spawning SGM were absent. The spawning period apparently takes a place from autumn to the
beginning of winter. The largest known specimen of this species is a post-spawning female 374 mm TL (333
mm SL).

Distribution. Shelf waters of Kerguelen Islands. Caught in 2 bottom trawls at depths of 126 and 270-
310 m together with C. rhinoceratus, C. rugosus, C. panticapaei, C. bospori, C. irinae and C. mithridatis (see
Fig. 1). Most of specimens were caught at depth of 126 m in an area with abundant benthic fauna and the
alga Macrocystis pyrifera.

Etymology. The specific name is given in honour of the Scottish naturalist John Richardson, who
described the first species of icefishes C. rhinoceratus and established the genus Channichthys.

Discussion

The frequency distribution of principal counts of Channichthys species are given for comparison in
Tables 1-4. The shape and clearly separated D, (type IlI, see Shandikov, 2008, Fig. 3) of C. richardsoni
readily distinguishes it from C. velifer and C. rugosus (type | of D4, also see Table 1).

BicHuk XapkiBcbkoro HauioHanbHoro yHiBepcutety imeHi B.H.KapaziHa. Cepis: 6ionoris
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C. rhinoceratus and C. rugosus included)

Table 1.
Frequency distribution of the rays of unpaired fins in nine Channichthys species from the Kerguelen Islands area. References: a —
author’s data (the holotype of C. velifer included), b — Blanc, 1958, ¢ — Meissner, 1974 (5 paratypes), d — Balushkin, 1996 (the holotypes of

Species First dorsal fin Second dorsal fin Anal fin No. [Ref.
6 | 7| 8|9 (10|11 [Mean| SD |30 |31 |32 |33 |34 |35|36 Mean| SD |28 |29 | 30 | 31 | 32 | 33 | Mean | SD

C. rugosus 4 | 9|6 | 2 |929] 0.9 2 10| 5| 2 32.37| 0.83 2 8|9 30.37 |0.68| 21| a
2 9.00 2 30.00 2 28.00 2| b
2 8.00 2 30.00 2 30.00 2| d
C. velifer 4 1 110.20 | 0.45 3 - 2 31.80| 1.10 1 3 1 30.00 |0.71| 5| ¢
6 | 4 |10.40| 0.52 1 3|5 1 32.60| 0.84 6 | 4 2940 |0.52| 10| a
C. irinae 111 8 1 6.30 | 0.76 2 (12| 8 1 33.35| 0.71 2 (13| 7 1 30.30 |0.70| 23| a
C. bospori 1 4 6.80 | 0.45 5 34 3|2 3040 |0.55| 5| a
C. mithridatis 1 6 |20 | 2 7.79 | 0.62 2 |15 | 12 33.34 | 0.61 2 |15 ] 12 31.34 |0.61| 29| a
C. richardsoni 12| 6 7.33 | 0.49 1 8 | 8 1 32.50 | 0.71 1 4 [ 11| 2 30.78 |0.73| 18| a
C. rhinoceratus 10|11 ] 3 6.71 | 0.69 6 | 9| 7 | 2 |3421]0.93 2 5 15| 2 | 31.71 |0.75| 24| a
1 1 7.50 | 0.71 1 1 33.50| 0.71 1 - - 1 ] 3150 (212 2| d
C. aelitae 1 2 7.67 | 0.58 2 1 33.33| 0.58 3 31.00 3| a
C. panticapaei 6 | 14| 10 713 | 0.73 13 (11| 6 32.77| 0.77 14 [ 15| 1 30.57 [0.57| 30| a
1 8.00 1 32.00 1 30.00 11d
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Table 2.

Frequency distribution of the pectoral fin rays (both sides) in nine Channichthys species from

the Kerguelen Islands area. Species arranged in the order from minimal to maximal number of fin rays.
References as in Table 1

Species 18 19 20 21 22 23 Mean SD No. Ref.

C. rugosus 2 30 11 19.20 0.51 43 a
18.00 b
1 3 18.75 0.50 4 d
C. richardsoni 23 13 19.36 0.49 36 a
C. irinae 10 25 11 20.02 0.68 46 a
C. mithridatis 2 51 5 20.05 0.35 58 a
C. bospori 6 2 20.25 0.46 8 a
C. velifer 1 7 11 20.53 0.61 19 a
3 20.6 0.55 5 c
C. panticapaei 33 23 4 20.52 0.62 60 a
2 20.00 d
C. aelitae 5 1 21.17 0.41 a
C. rhinoceratus 35 17 21.33 0.47 52 a
2 - 2 22.00 1.15 4 d

Table 3.

Frequency distribution of the total number of gill-rakers (toothed bony plates) on the lower part
of the first arch in three Channichthys species (which have rakers arranged in two long rows) from
the Kerguelen Islands area. References as in Table 1

Species 18 [19]20|21|22|23|24|25|26|27|28|29|30|31| Mean | SD | No. | Ref.
C. irinae 25121251 (1]1]1]2]1 2391 | 300 | 23| a
C. panticapaei 1 - 1114 | -1413|4 3|4 |31 |1]1]| 2487 | 3.10 30 a
1 28.00 1 d
C. bospori 11 -1=-|-11]1]1]-1]1] 2760 | 297 5 a

This species differs significantly from the species with wide interorbital distance (C. rhinoceratus,
C. aelitae and C. panticapaei) and belongs to the provisionally detired species group characterized by
relatively narrow interorbital width — C. irinae, C. bospori and C. mithridatis. It clearly differs from C. irinae
and C. bospori by a single row of gill-rakers (see Tables 3 and 4) and relatively small eye (33—-39 versus 42—
56 % ao) (Fig. 3).

Closely related to C. mithridatis, but as opposed to the fine elegant appearance with somewhat
concaved dorsal profile of snout of the latter provided with very robust exterior. It differs from C. mithridatis
also by heavy ossification of head, strong granulation, noticeably elevated and wide supraorbital outer bony
edges of frontals, well developed and thick granulated bony plates in the proximal part of the median lateral
line (occurrence 100 versus 21%, very small and soft semitranslucent ones), distinct frequency distribution of
pectoral fin rays (see Table 2), relatively smaller eye (33—-39 versus 37-47 % ao) and somewhat lesser
height of first dorsal fin (21-30 as opposed to 25-34 % SL). C. richardsoni also differs by features of
coloration, particularly by presence of dark spots and blotches on the ventral part of body and head, while
the all specimens of C. mithridatis have a white lower surface of head, breast, belly, and narrow body sectors
over anal fin, without any signs of pigmentation.
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Table 4.

Frequency distribution of gill-rakers (toothed bony plates) on the lower part of the first arch in nine Channichthys species from the

Kerguelen Islands area. Species arranged in the order from minimal to maximal total number of gill-rakers. Very rarely in single specimens of the

species which have only outer row of gill-rakers can be present 1-2(3) rakers in the inner side of angle (is not considered as inner row), but the total
number of rakers is not higher that it is showed in the Table. References as in Table 1

Species Outer side Inner side No | Ref.

6 7 8 9 (10 |11 |12 (13 |14 | 15| 16 | 17 M SD 6 7 8 9 |10 |11 |12 (13 |14 | 15 | 16 | 17 M SD
C. velifer 3 1 3 1 11.25 | 1.16 8 a
1 - - 2 1 1 9.00 |1.87 5 c
C. rugosus 1 1 2 3 4 2 4 4 11.38 | 2.09 21 a
1 1 9.50 |0.71 2 b
C. rhino- 1 -3 |2|1]2]2]5]10 11.88 | 2.47 26 | a
1 11.00 1 d
C.richardsoni| 1 | — | = | — 2 1 5 7 - 1 11.94 | 1.95 17 a
C. aelitae 1 1 - |1 12.33 | 1.53 3 a
C. mithridatis 7 7 7 4 3 1 12.72 | 1.43 29 a
C. irinae 1 1 4 4 3 6 3 1 [13.83 | 1.8 1 4 1 4 4 2 2 3 2 10.04 | 242 | 23 a
C. panticapae 2 3 6 6 6 5 2 (1413 [1.66 | 1 4 - 2 5 7 4 3 3 1 10.77 | 2.34 | 30 a
1 16.00 1 11.00 1 d
C. bospori 1 1 1 - 1 - 1 [13.60 | 2.41 1 - 2 1 1 1420 {148 | 5 a
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C. rhinoceratus o0:28.0-31.6% ao C. rugosus 0: 30.2-35.6% ao C. velifer o0: 30.0-38.9% ao

C. panticapaei o0: 32.0-38.2% ao C. richardsoni o0: 32.9-38.9% ao C. aelitae 0: 37.9-38.2% ao

C. mithridatis o: 37.4-46.6% ao C. bospori o0: 41.7-45.7% ao C. irinae 0: 45.9-56.0% ao

Fig. 3. Relative eye diameter to snout length in nine Channichthys species off the Kerguelen
Islands based on the all studied material (165 specim.). Further data on specimens showed on drawing
are given by Shandikov (2008, Fig. 3). Species arranged from left to right beginning from the smallest
(C. rhinoceratus: 28.0-31.6 % ao) to the largest (C. irinae: 45.9-56.0 % ao) eye diameter. Vertical line marks
position of the rear edge of the upper jaw relatively to the anterior edge of orbit. The upper jaw extending to
below of eye from 1/5-1/3 in C. irinae and C. aelitae and 1/3—-1/2 in C. bospori and C. richardsoni to middle
or 2/3 of eye diameter in C. mithridatis. In the all other species the upper jaw extending to below middle of
eye

By its appearance and coloration, C. richardsoni has a look of typical bottom dweller, while a more
slender C. mithridatis appears as semipelagic species.

All nine species of the genus Channichthys can be considered in evolutionary trends as a good
example of wide intraspecific adaptive radiation to the narrow trophic niches. The typical bottom bentho-
piscivorous food horizons apparently are occupied by C. richardsoni, C. rugosus and C. velifer (fish and
cephalopods were detected in stomachs — Meissner, 1974; Shandikov, 1996), as like as the very large
(attains 61 cm TL) nearbottom C. rhinoceratus, which feeds primarily on mackerel icefish Champsocephalus
gunnari and Channichthys species (Shandikov, 1995b). At the same time, prey of another large bottom or
nearbottom dweller C. panticapaei consists of macrozooplankton amphipod Themisto gaudichaudi and
euphausiid Thysanoessa macrura (Shandikov, 1995a). The rest, more pelagic (by its morphology), species
C. aelitae and C. mithridatis feed on fish over the bottom or perhaps rise to the middle layers of water, where
the large big-eyed C. bospori and pygmy (under 259 mm TL) C. irinae consume pelagic zooplankton, in
particularly T. macrura (Shandikov, 1995b).
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