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ABSTRACT

The genus Icelus Kroyer, 1845 includes 18 valid species from shelf and upper slope of the northern Pacific, Arctic
and North Atlantic. The taxonomy of the genus is under development. To solve taxonomic problems, there is a need
to clarify the diagnostic characters of already known species. As it turned out, information about the composition
of the type series of the Okhotsk sculpin I. ochotensis Schmidt, 1927 from different sources is contradictory, and
the diagnostic characters in the latest revision of the genus and in the keys for species identification diverge from
the original description. The work clarifies the composition of the type series of the Okhotsk sculpin from the ZIN
collection (36 specimens), provides a redescription and diagnosis; the Lectotype No. 21898 is designated. Icelus
ochotensis, characterized by the presence of only two rows of large scales on the body (dorsal row DI and lateral
line L!), was included in the group “I. bicornis”, along with I. spatula Gilbert et Burke, 1912, I. uncinalis Gilbert et
Burke, 1912 and I. stenosomus Andriashev, 1937. Contrary to results of the latest revision of the genus and modern
identifying keys, on the top of its head there is not one pair of spines, but two pairs (parietal and nuchal ones), in
the form of blunt tubercles hidden in the skin. The dorsal row of scales (D/) in front is complete (reaches the head);
lateral line begins under scales 3rd—4th of the dorsal row and does not extend posteriorly onto caudal fin; scales
Libelow the canal pore are immersed in the skin and usually not serrated (one or two tiny spinules may present);
supraorbital cirrus (skin appendage) is simple. The urogenital papilla of males is cylindrical, in contrast to the
spatulate one in I. spatula. Vertebrae 37-40, D VII-1X 15-19, A 13—16, P 17-18, LI 38—40, DI 29-34; axillary
scales 6—13. The distribution of the Okhotsk sculpin requires revision, since modern keys for Icelus identification
contain incorrect characters for this species (one pair of spines on the top of the head).
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paspaborku. [[Jist pemeHnsi TAKCOHOMUYECKUX TPO6IeM BOBHUKAET HEOOXOIUMOCTD YTOUHEHU S TUATHOCTH-
YeCKUX NIPU3HAKOB yiKe M3BECTHBIX BUIOB. Kak oka3aymoch, CBEIEHUS O COCTaBe TUIIOBON CEPUY OXOTCKOTO
unena I. ochotensis Schmidt, 1927 B pasHBIX HCTOYHUKAX PACXOAATCS, & AMATHOCTUYECKUE IIPU3HAKY B II0-
CcJIelHel PEBU3UY POJIA U B KJIIOYAX JJIsl OPE/IeIEHHS TPOTUBOPEYAT €ro IePBOONucanuio. B paGote yrouteHn
COCTaB THIIOBO# CEPUU OXOTCKOTO ullesia, xpausieiics B 3VTH (36 2k3.); npuBOAUTCS TEPEOTTUCAHUE U YTOY-
HEeHHBIN quartos; o6osuauen Jlekrorun 3VH Ne 21898. Icelus ochotensis, xapakTepusyeTcsa HAIMYKMEM Ha TeJle
JIMIIb ABYX PSAIOB KPYIHBIX Yelny i (mopcanbubiii psaa DI v 6okoBas nunus Ll) u Bxogut B rpyy “I. bicornis”,
Hapany c I spatula Gilbert et Burke, 1912, I. uncinalis Gilbert et Burke, 1912 u I. stenosomus Andriashev, 1937.
Bonpexu pe3ynbraTaM HocJefHeH PEBU3UU PO/Ia U COBPEMEHHBIM ONPENEIUTENbHBIM KII0UaM, 0Ka3aJoCh,
YTO Ha BEPXHEH YaCTHU TOJOBBI Y HETO He O/[HA MTapa IIUTIOB, a IBE Mapbl (TeMeHHbIe = parietal spines u 3aThLI0Y-
ueie = nuchal spines), B Buze Tymbix 6yrpos, CKPHITHIX B Koxe. JlopcaibHbiil psap yenryii (DI) Bepeay moaHbIA
(IOXOMUT 10 TOMOBHI); 6OKOBas JIMHUS HauMHAETCS IMOJ 3—4 YelnyiKoil JopCcaJIbHOTO PAla U HE 3aXOAUT Ha
XBOCTOBOH IIJIABHWK; Yenryu L/ HusKe TTOPHI KaHaia 0OBIYHO TIOJTHOCTHIO TIOTPY’KEHbBI B KOXKY U He 323y OPEHbI
(MOTYT GBITH Pa3aUYUMBbL 1—2 CHUHYJIbL); HAATJIA3HUYHBIH KOKHBINA yCUK (LMPPYC) IPOCTOM; yPOreHUTAIb-
Has IMalujia CaMIOB IUJINHAPUYecKas (B OTJIUYKeE OT JIOIaToBUAHOM y I. spatula). IlosBonkos 37—-40, D VII-
IX 15-19, A 13-16, P 17-18, LI 38—40, DI 29—-34; akcunnsapubix yemyi 6—13. PacrpocTpaHeHne 0X0TCKOTO
uresna TpeGyeT mepecMoTpa, Tak KaK COBPEMEHHbIE KJIIOUH JIJIs1 onipeenenus [celus comepixaT HeBepHBIE PU-
3HAK¥ 3TOTO BUZA (TaKKe KaK OJJHA [1apa IIUIIOB Ha 3aTHLIKE).

Kmouessie caoBa: Cottidae, Icelus ochotensis, nektorun, oxorckuii uresn, OX0TCKOe MOpe, TUIIOBAsI CEPUS,

nepeonucaHue

INTRODUCTION

Cottid fishes of the genus Icelus Krayer 1845 are
widely distributed on the shelves and upper slope of
the North Pacific, Arctic, and North Atlantic (Fedo-
rov 2000; Nelson 1984; Fricke et al. 2021). The ge-
nus includes 18 valid species, some of which have only
recently been described (Fukuzawa et al. 2022; Kai
et al. 2023). The taxonomy of Icelus needs to be de-
veloped, since the latest revision of the genus (Nel-
son 1984) included only 13 species known at that
time. In the latter, eleven species were combined into
three groups based on similar characters: “I. spini-
ger” (2 species), “I. euryops” (4) and “I. bicornis” (5)
(Table 1). These groups are distinguished, in parti-
cular, by the presence or absence of spines on the sub-
orbital process and lacrimale, as well as the number of
pairs of spines on the back of the head: 2 pairs (pari-
etal and nuchal) or 1 pair (in the absence or parietal
spines). The shape of the nuchal spines and the char-
acteristic features of the scales of the dorsal row and
lateral line are also different. It is important to note
that the presence or absence of parietal spines is one
of the significant characters.

The Okhotsk sculpin I. ochotensis Schmidt, 1927,
which has only 2 rows of large scales on its body (dor-
sal row D/ and lateral line Ll), is included in the group
“I bicornis”, along with I. bicornis (Reinhardt, 1840),
I spatula Gilbert et Burke, 1912, I. uncinalis Gilbert

et Burke, 1912, I. stenosomus Andriashev, 1937. Two
of them, the Atlantic twohorn sculpin I. bicornis and
the Spatulate sculpin I. spatula, were studied by us
earlier using materials from the Arctic (Zorina and
Chernova 2022a, 2022b). Of these, I. spatula occurs
both in the Arctic and in the northern part of the
Pacific Ocean (Andriashev 1954; Parin et al. 2014).
When analyzing the ZIN materials of this fish from
the Far Eastern seas, it turned out that some speci-
mens had previously been identified erroneously. In
fact, their characteristics correspond to the original
description of I. ochotensis. To clarify the issue, we
examined the type series of the latter, which is stored
in the collection of the Zoological Institute of the
Russian Academy of Sciences (ZIN).

An analysis of the literature showed that the cha-
racters of I. ochotensis given in the latest revision of
the genus Icelus (Nelson 1984) differ from the ori-
ginal description (Schmidt 1927). In particular, the
understanding of an important diagnostic feature, —
the number of head spines, is different. This was the
reason to study this issue, especially since Nelson’s
incorrect results are included in recent keys for Icelus
identification (Fedorov et al. 2003; Nakabo 2013;
Tohkairin et al. 2015).

The purpose of this work was to clarify the mor-
phological characteristics of the Okhotsk sculpin
studying its type series and to identify the differenc-
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es from related species. During the work several fol-
lowing problems were solved.

1. Icelus ochotensis was described from the Sea
of Okhotsk from 45 specimens; collection numbers
of the syntypes were not given (Schmidt 1927).
Since there was a discrepancy between their number
in the original description, in the inventory card of
the ZIN collection (44+), in the catalog of Cottoi-
dei (24) (Sidelyova et al. 2006) and in the electronic
database (24) (Fricke et al. 2022), it was necessary
to clarify the number of the types of the Okhotsk
sculpin.

2. In the revision of the Far Eastern Icelus (An-
driashev 1937), the mixed content of the type series of
I ochotensis was shown: a few syntypes were reidenti-
fied as new taxa, I. uncinalis crassus Andriashev, 1937
and I. spatula bispinis Andriashev, 1937. Since the
type series of the Okhotsk sculpin could presumably
include other specimens that do not belong to this, it
was necessary to check its homogeneity.

3. Modern identification keys are based on the
Nelson’s revision (1984), in which the understanding
of I. ochotensis diverges from the original description
(Schmidt 1927). Thus, the objectives of the work
included clarifying the diagnostic characters of the
species based on the type series.

4. To date, the volume of the genus Icelus has in-
creased due to the description of new species, and
the complex of taxonomically significant characters
has expanded (Tsutsui and Yabe 1996; Tsuruoka et
al. 2006; Fukuzawa et al. 2022; Kai et al. 2023); for
this reason, a modern description of I. ochotensis was
necessary.

MATERIAL AND METHODS

The materials of the type series and non-type ma-
terial of I. ochotensis is given in the “Results” section.
Below is comparative material on other species of Far
Eastern seas from the ZIN collection.

In some cases, in the absence of trawl coordinates
on the labels, data from the corresponding hydro-
biological stations from the database of the Inver-
tebrates department of ZIN are provided (marked
with an asterisk *). The depth of catches, if indicat-
ed in fathoms, is converted into meters (1 nautical
fathom = 1.83 m).

The radiography was performed on a multifunc-
tional X-ray complex PRDU 2021 “ELTEH-MED”
in a Center “Taxon” of ZIN.
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The anterior pair of spines on the back of the head
are parietal, the posterior pair are nuchal ones. The
occipital pit is the depression of the roof of the skull
behind the orbits. Skin appendages are cirri (plural)
or cirrus (singular); their terminology is adopted ac-
cording to Nelson (1984). Axillary scales are located
on the body under the pectoral fin. The terminology of
the canals and pores of the seismosensory system was
adopted according to A.V. Neelov (1979). The speci-
mens stained for sensory system study are 5 females
ZIN No. 34936 (TL 124 and 116 mm), No. 34936
(TL 116 and 124 mm), No. 44821 (TL 118 mm). The
vertebral number includes the urostyle.

Designations: Axil tot — number of axillar scales;
DI — dorsal row of scales, LI — lateral line row of
scales, n — number of specimens. A, ID and IID, C, P,
V — anal, first and second dorsal, caudal, pectoral and
ventral fins or the number of rays in them. Vert (abd,
caud and tot) — number of vertebrae (precaudal, cau-
dal and total).

The measurements carried out after modern
scheme (Kai et al. 2023): absolute length (TL) — body
length from tip of snout to caudal-fin end; standard
length (SL) — same to caudal-fin base; head length
(HL) — from the tip of the snout to the bony edge of
the opercular lobe; head depth is measured at the pos-
terior edge of the orbit; body height (greatest, on the
vertical of the anterior ID ray); body width (greatest,
between the bases of P); preanal distance — from the
tip of the snout to the beginning of A; predorsal dis-
tances — the same, to the beginning of ID and IID;
length P and V — from the fin base to the end of the
longest fin ray; A base — length between bases of the
first and the last A-rays; length of the caudal pedun-
cle — from the vertical of the base of last IID-ray to
the base of the middle rays of caudal fin; the height of
the caudal peduncle is its smallest height; C length —
from the midpoint of the C-base to the end of its mid-
dle rays; length of 1-3 rays ID — measured from their
base to apex; the length of the snout is from its tip to
the anterior edge of the orbit; orbit — horizontal di-
ameter, along the bony edge; interorbital width is the
shortest, between the bony edges of the orbits; length
of the upper jaw — from the jaw symphysis to the end
of the maxillare; the length of the nuchal tubercle is
from its base to apex.

By “card” we mean an archival paper card for
recording inventory material in the ichthyological
collection of the ZIN, individual for each species,
in which all receipts of specimens are consistently
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* “QOccasionally, the posteriorly directed spinules below the lateral line pore are absent in I. spatula, particularly in specimens collected in Arctic Canadian waters” (Nelson

1984:15). Note: present (+), absent (-).
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recorded; it also reflects re-identification of materi-
als, if any. The “Catalogue” refers to the Catalogue of
the Cottoidei of the collection of the Zoological In-
stitute of the Russian Academy of Sciences (Sideleva
et al. 2006).

Abbreviations. GEVO — Hydrographic Expe-
dition of the Eastern Ocean; IOAN — Institute of
Oceanology RAS named after P.P. Shirshov; juv —
juvenile, coll — collector, spec — specimen, st — sta-
tion, tp,, — water temperature at bottom. Types of
vessels: LT — Icebreaking transport; NES — Scientific
expedition vessel; RV — Research vessel.

Comparative material

Icelus bicornis (82 spec from 16 st): Arctic seas;
see the list in: Zorina and Chernova (2022a).

Icelus spatula (78 spec from 33 st).

Barents, Laptev and East-Siberian seas — 28
spec from 18 st; see the list in: Zorina and Chernova
(20222).

Chukchi Sea — 2 spec from 2 st: ZIN No. 21917
(juv TL 23 mm), No. 32204 (¢ TL 65 mm).

Bering Strait — ZIN No. 17788 (¢ TL 60 mm).

Bering Sea — 21 spec from 9 st Bay of Anadyr: ZIN
No. 17789 (2 juv TL 41—42 mm), No. 21919 (2 juv TL
32-35 mm), No. 29560 (o TL 69 mm, 9 TL 83 mm),
No. 29563 (3 o TL 48.5—50 mm), No. 33425 (¢ TL
79 mm). Open sea: No. 29571 (2 o TL 51—-57 mm,
3 @ TL 49-55 mm), No. 33422 (2 o TL 49—52 mm),
No. 33423 (o TL 60 mm, ¢ TL 73 mm), No. 33424
(2juv TL 34 mm).

Kamchatka — 26 spec from 3 st: ZIN No. 27971
(79 TL 55—-67 mm, 17 ¢ TL 58—89 mm), No. 33630
(¢ TL 70 mm), No. 33631 (¢ TL 64.5 mm).

Icelus spatula bispinis (14 spec from 8 st).

Sea of Okhotsk, 6 spec from 3 st (reidentified
from syntypes of I. ochotensis): ZIN No. 56957 (from
No.21898),2 ¢ TL81 and 68 mm, near Cape of Alevin,
58°48.5'N, 151°18.5'E, depth 55 m, August 23, 1913;
NES “Okhotsk”, st 11, ty, +3.85°C, ground — stones,
GEVO. ZIN No. 56959 (from No. 21902), 1 juv o TL
43 mm, 54°12.5'N, 140°25.5'E [northwest of Sakha-
lin Bay], July 23, 1917; NES “Okhotsk”, st I No. 4,
GEVO. No. 37486 (3 spec from ZIN No. 21901),
53°56'N, 138°10'E [Bay of Academia], August 17,
1917; NES “Okhotsk”, st III No. 17, GEVO. [De-
tailed information about the stations is taken from:
Shiryaev 1914 and ZIN database. For these lots, LT
“Vaigach” in the Catalog (2006) is erroneous indi-
cation].
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Kamchatka: 8 spec from 5 st Reidentified from
I spatula spatula: ZIN No. 23672 (¢ TL 60 mm, ¢ TL
72 mm), No. 57032 (from No. 33631) (3 ¢ TL 71.5—
81 mm), No. 57037 (from No. 33423) (¢ TL 104 mm).
Reidentified from I. uncinalis uncinalis: No. 57033
(from No. 32695) (¢ TL 62 mm), No. 43993 (¢ TL
93 mm).

Icelus uncinalis (13 spec from 7 st). Kamchat-
ka — 10 spec from 5 st: ZIN No. 27961 (o TL 79 mm),
No. 27967 (¢ TL 77 mm), No. 32695 (& TL 74 mm),
No. 33599 (3 o TL 79-82 mm, juv TL 51 mm),
No. 33601 (3 ¢ TL 81-120 m). Commander Islands —
3 spec from 2 st: No. 33430 (¢ TL 76 mm), No. 33602
(g TL 57 mm, @ TL 67 mm).

Icelus uncinalis crassus (from type series): ZIN
No. 21900 (¢ TL 106 mm, reidentified from syntypes
of I. ochotensis), Sea of Okhotsk, 57°36'N, 140°34'E,
August 14, 1918; depth 97 m, st 9, GEVO.

RESULTS

1. Composition of a type series

The species I. ochotensis has been described from
45 (mostly young) syntypes from the northern part
of the Okhotsk Sea (53°56—58°48.5'N, 13°32 —
151°18.5'E) at depth of 30—53 fathoms (55—97 m)
(Schmidt 1927). The greatest length was TL 121 mm
(female) and 106 mm (male) (Schmidt 1927).

Discrepancies in number. Collection numbers
were not indicated by P. Schmidt. The inventory card
for this taxon in the ZIN collection was created later,
during the work of A.P. Andriashev on his revision of
the genus Icelus (Andriashev 1937). It was registered
as a subspecies “I. spatula ochotensis Schmidt”; and
for the first group of numbers in the “Identification”
column it is indicated: A.P. Andriyashev.

The card originally contained 8 lots, in total 44+
specimens: ZIN Nos 21898 (1), 21899 (2); 21900 (1),
21901 (6); 21902 (16); 21903 (6); 21904 (6); 22019
(6+). These lots were later marked as “syntypes” (in
a different handwriting).

The Catalog of Cottoidei (Sideleva et al. 2006,
I: 75; II: 330) provides partly different information
about the types of I. ochotensis; 6 numbers are listed
(in total 24 specimens): ZIN Nos 21898 (1), 21899
(2), 21901(3), 21902(6), 21903(6) and 21904(6).
Thus, this series did not include the ZIN Nos 21900
(1), 21901 (3), 22019 (6+); and 6 specimens (instead
of 16) were listed in the Lot No. 21902. The same 6
lots were listed in the electronic database (Fricke et
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al. 2022): ZIN 21898-99 (1, 2), 21901-04 (3, 6, 6,
6). As we can see, information about the syntypes of
L ochotensis differs markedly.

Actual type lots and number of fishes. Analysis of
copyright labels by P.Yu. Schmidt (with his hand-
writing identifications) showed that the type series
of I. ochotensis originally included 7 numbers. By the
beginning of our work, the actual number of fish in
them was 60 specimens, and not in all lots the fish
number corresponded to the inventory card: ZIN
No. 21898 (4 specimens, but not 1, as in the card),
No. 21899 (1, but not 2) , No. 21900 (1), No. 21901
(10, but not 6), No. 21902 (16), No. 21903 (16, but
not 6), No. 21904 (12, but not 6). That is, in four lots
there was more fish than indicated earlier, and in
No. 21899 one of the two specimens mentioned in the
card was missing (lost).

Specimens No. 22019 (11), marked on the card as
“syntypes”, are not syntypes, since the author’s label
in the jar does not belong to P.Yu. Schmidt, but was
written by A.P. Andriyashev (“I. spatula ochotensis™)
and dated 1935 (not 1927).

The total number of actually existing fish
(60 spec) was greater than in the original descrip-
tion (45 spec). This can be explained by the fact that
P.Yu. Schmidt did not include juveniles in the type
series (nor were they removed from the jars).

Syntypes in foreign museums. Judging by the la-
bels, 2 specimens (obviously syntypes) of I. ochoten-
sis from ZIN No. 21903 were donated by A.P. Andri-
yashev to other museums: 1 spec in the United States
to ichthyologist R.L. Bolin (in January 14, 1936),
and 1 spec “to the British Museum in exchange” (in
1964).

2. Heterogeneity of the type series

The mixed content of the original type series of
the Okhotsk sculpin was revealed by A.P. Andriya-
shev, when some of the syntypes were reidentified
by him as new taxa. The specimen No. 21900 (1),
redefined as “I. uncinalis crassus Andriashev, 1937”,
was included in the type series of the latter (Andria-
shev 1937) [which is permitted by the ICZN (1999:
72.6)]. Also in 1964, judging by the labels, he rede-
fined 3 syntypes of I. ochotensis from lot No. 21901
as “I spatula bispinis Andriashev, 1937” (new No.
37486).

Our work confirmed the assumption of a mixed
composition of the type series of I. ochotensis. Spec-
imen No. 21900 (1) in its characters actually corre-



Okhotsk sculpin type series, redescription

Table 2. Composition of the type lots of I. ochotensis in the ZIN collection.
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Lots indicated as | Specimens reidenti- Tlﬁﬁliitrujfl
syntypesin the | fined by A.P. Andri- specimens at Reidentified in Final number Syntypes
inventory ZIN yashev, lost or sent p L this study (juveniles excluded)
. the beginning
card in other museums of our study
2 spec TL 81 and
68 mm are I. spa- 2 spec TL 92 mm 2 syntypes TL 92 mm;
No. 21898 (1) 4 tula bispinis (new  and TL (=), SL 57 mm TL — / SL 57 mm
No. 56957)
No. 21899 (2) 1 spec lost 1 1 spec TL 122 1 syntype TL 122 mm
No. 21900 (1) It is I. uncinalis 1* L uncinalis cras- excluded
crassus sus, confirmed
3 spec are
No. 21901 (6) L spatula bispinis 10 arz dsgeijé‘,i 1125511311 IInnm 7 syntypes TL 57—75 mm
(new No. 37486) J
1juv TL 43 mm is
No. 21902 (16) 16 I spatula bispinis 9 Spec TL 5877 mm 9 syntypes TL 58—77 mm
(new No. 56959) and 6 juv TL 48— 55 mm
2 spec sent to USA 14 spec TL 61-75 mm 14 syntype.s TL 6175 mm
No. 21903 (6) and British Museum 16 and 2 juv TL 47-48 mm [and 2 in museums
of USA, Britain (?)]
3 spec TL 57-60 mm
No. 21904 (6) 12 and 9 juv TL 34-49 mm 3 syntypes TL 57-60 mm
No. 22019 (6+) Not types Not types
56 spec (36 spec
Total number 44+ 2(1)1((13‘(11131; 2adults, 1juv  TL 57122 mm and 20 juv
J TL 34-53 mm)
Final decision
36 syntypes TL
Syntypes, 45 .. minus . 57-122 mm [and 2
according to origi- . minus 2 adults . fUSA
nal description 7 specimens in museums of U
and Britain (?)]
* By the beginning of our work, this lot was listed among the types of I. ochotensis.
sponds to Andriashev’s . uncinalis crassus. Another 4, Number of syntypes

3 specimens belong to I. spatula bispinis according to
their characters: 2 (out of 4 adults) of lot No. 21898
(new ZIN number is No. 56957) and 1 juv TL 43 mm
(out of 16 specimens) of No. 21902 (new No. 56959).
The remaining 56 specimens from the type lots cor-
respond to the original description of I. ochotensis
(Table 2).

3. Illustrations

The original figure “I. ochotensis sp. nov.” of
Schmidt (1927) was used by Andriashev (1937) for
the drawing of his “I. uncinalis crassus subsp. nov.”.
We have determined (by length and appearance)
that this is male No. 21900. As mentioned above, it
really does not belong to the Okhotsk sculpin.

Analysis show that of the 45 type specimens indi-
cated in the original description (to which Schmidt
apparently included only adult fish), 36 should re-
main by now (Table 2), since 2 specimens were sent
to foreign museums, 1 spec lost and 6 adults were
reidentified (1 spec No. 21900, 3 spec from No. 21901
and 2 from No. 21898). This is consistent with the
observed length distribution of I. ochotensis from the
type lots: out of 56 specimens, 20 spec are juveniles
TL 34—53 mm and 36 have a TL length 57-121 mm
(that is, these are adult fish).

The female ZIN No. 21899 was caught at a depth
121 m (66 fathoms) which is outside the range indi-
cated in the original description (55—97 m); but it is
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included among the syntypes because it was caught
within the type locality; and in addition, this is the
only specimen in the series, the size of which corre-
sponds to the longest length indicated by P. Schmidt
for the types (TL 121 mm).

Thus, the syntypes of I. ochotensis in the ZIN
collection include 36 specimens TL 57-121 mm:
No. 21898 (2),No. 21899 (1),No.21901 (7),No.21902
(9), No. 21903 (14) and No. 21904 (3) (Table 2). Two
syntypes are likely to be in museums in the United
States and Great Britain. Juveniles from mentioned
lots (20 spec TL 34—53 mm) should be considered
“author’s” specimens (that is, identified by the author
of the species P.Yu. Schmidt).

3. Preliminary taxonomic comments

Number of spines on the top of the head. For Icelus,
the presence and location of spines is used in diag-
nostic. Recent papers treats I. ochotensis as a species
with a single pair of spines on the back of the head
(Nelson 1984 et auctorum). We have found it is in
contradiction with reality. In the original descrip-
tion of I. ochotensis, the presence of 2 pairs of spines
there is clearly indicated: “The occipital spines are
strong, but short and rounded on the end, direct-
ed more upward than backward, especially the first
pair” (Schmidt 1927: 4). Thus, by “occipital” spines
the author understands 2 pairs of spines on the top of
the head, which corresponds to the parietal and nu-
chal spines of modern authors.

The presence of two pairs of spines on the back
of the head of the Okhotsk sculpin is clearly indicat-
ed also by A.P. Andriashev in his revision of the Far
Eastern Icelus: “Es sind stets 2 Paar Nackendornen
vorhanden” (Andriashev 1937: 268). He examined
76 specimens of the latter, both types (No. 21898—-99
and 21901-04) and non-types (No. 17644, 21447 and
22019), in connection with the description of three
new taxa, I. uncinalis stenosomus Andriashev, 1937,
I uncinalis crassus Andriashev, 1937 and I. spatula
bispinis Andriashev, 1937. At the same time, single
specimens of the last two were reidentified by him
from the type series of the Okhotsk sculpin. In par-
ticular, male No. 21900, from the Okhotsk syntypes,
was assigned to I. uncinalis crassus. One of the di-
agnostic characters of the latter is the presence of
only one pair of tubercles (nuchal ones) on the top
of the head: “Das vordere Paar Nackenchocher fehlt;
das hintere Paar sehr niedrig, hockerig oder in Form
eines abreguneten, nach oben und hinten gerichteten

N.V. Chernova and A.A. Zorina

Kegels” [The anterior pair of occipital tubercles is
absent; the tubercles of the posterior pair are very
low, squat or in the form of a cone directed upward
and backward] (Andriashev 1937: 265). Thus, the
Okhotsk sculpin is characterized originally by the
presence of two pairs of tubercles, parietal and nu-
chal. Specimens with one pair of tubercles (in the
absence of parietal ones) do not belong to it. This is
confirmed by our study of the type series.

Erroneous interpretation of the characters. Cur-
rent understanding of the I. ochotensis is based on the
latest revision of the genus (Nelson 1984). In the lat-
ter, both the diagnosis and the key for identification
indicate that the Okhotsk sculpin has only one pair
of spines on the top of its head (no parietal spines).
This contradicts to the original text description. One
reason for the confusion was probably that he relied
not on the text, but on a drawing from the original
description of I. ochotensis (Schmidt 1927, figs. 1, 2),
which in fact does not belong to it (ZIN No. 21900).
Another reason was that D. Nelson did not see the
type series of I. ochotensis, stored in the ZIN collec-
tion; that is why he misunderstood the characters
(Nelson 1984, fig. 42). The 4 specimens he examined
(as he believed to be of this species) from the Sea of
Japan, Sakhalin and Kamchatka do not belong actu-
ally to I. ochotensis, since they do not have parietal
spines (it is clear from his description). Following
Nelson, incorrect characters were used in species di-
agnostics and identification keys by subsequent au-
thors (Fedorov et al. 2003; Nakabo 2013; Parin et al.
2014; Tohkairin et al. 2015; Fricke et al. 2022). This
makes the task of revising the “Okhotsk sculpin” and
the entire group of related species urgent.

Status of Andriyashev’s taxa. Three new taxa
have been described at the rank of subspecies: I. un-
cinalis stenosomus, I. uncinalis crassus, and I. spa-
tula bispinis (Andriashev, 1937); Okhotsk sculpin
was also accepted there at the same rank — I. spatula
ochotensis. Subsequently A.P. Andriyashev, in per-
sonal conversations (with N.Ch.), noted the practice
that existed in his time of assigning the rank a sub-
species to new species “out of caution”; the rank of
the species was confirmed or not by subsequent re-
searchers. In particular, at present the species status
of I. ochotensis is not disputed, and I. stenosomus is
accepted as a species. Two other taxa, I. u. crassus
and I. s. bispinis, after the work of Nelson (Nelson
1984 et auctorum), are reduced to synonyms, which,
in our opinion, requires revision. It should be noted
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that P.Yu. Schmidt, famous by his book “Fishes of
the Seas of the Russian Empire” (1904), accepted the
results of Andriyashev’s revision. In his next mono-
graph, on the ichthyofauna of the Sea of Okhotsk
(Schmidt 1950), all three I. spatula ochotensis,
I spatula bispinis and I. uncinalis crassus are includ-
ed there as valid. Although the latter two are not cur-
rently considered valid (Nelson 1984 et auctorum),
we believe that the systematic status of these taxa
clearly deserves reconsideration. At least in the ma-
terials we studied, there are specimens whose char-
acteristics correspond to I. spatula bispinis and I. un-
cinalis crassus. Among recent authors, we also found
that Fedorov (2000) listed I. spatula bispinis for the
waters of Northern Kuril Islands.

Below we present the first results of the group’s
revision, a description of the type series of I. ochoten-
sis with clarification of diagnostic characters.

Family Cottidae Bonaparte, 1831
Genus Icelus Krayer, 1845

Icelus ochotensis Schmidt, 1927 sensu stricto
(Fig. 1-8)

Icelus ochotensis Schmidt 1927: 4 (part [mixed
material]; D VIII-IX 17-20, A 13-15, P 17-19,
LI 38—40). Soldatov and Lindberg 1930: 178 (after
Schmidt, 1927).

Icelus spatula ochotensis: Andriashev 1937: 268,
Taf. 6, fig. 4 (ZIN No. 17644, 21447, 21898-99,
21901-904, 22019, a total of 76 spec from the Shan-

ST . ; )
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tar Islands, Iona Island, off Cape Alevina; depth
55-110 m, temperature to —1.6°C. Counts of 20 spec:
D VIII-IX(X) 17-19, A 13-15(16), P 1618, L1 38—
40, DI 29-34; measurements of 13 adults, in % TL:
head length (HL) 28.6—31.8, head depth 16.0-17.5,
caudal peduncle length 15.4—18.1 (its depth 23.8—
32.5 % of its length); in % HL: eye diameter 32.2—
38.1; length of nuchal tubercles 5.7-9.4; interorbit-
al width 4.0-5.9, urogenital papilla length 24.4—
30.0%). Schmidt 1950: 137 (northwest of the Sea of
Okhotsk, at depths of 55—-110 m, on rocky, silty and
sandy grounds).

Lectotype (herein designated): ZIN 21898, fe-
male TL 92 mm, SL 77 mm, Sea of Okhotsk, near cape
Alevina, 58°48.5'N, 151°18.5'E, August 23, 1913,
depth 55 m, NES “Okhotsk”, st 11, large beam trawl,
stones, bottom temperature +3.85°C, coll. N.G. Shi-
ryaev, GEVO. [Station data taken from: Shiryaev
1914. In the Catalog (2006), LT “Vaigach” is errone-
ous indication].

When designating a lectotype, preference should
be given to the syntype whose illustration has been
published (ICZN 1999: 74B), that is, the figured
specimen of “I. ochotensis sp. nov.” (Schmidt 1927,
fig. 1) is the most preferred lectotype. The reason we
did not selected it is that the characters of the spec-
imen depicted (male No. 21900) do not correspond
to the original diagnosis and textual description of
L ochotensis (Schmidt 1927). Andriyashev (1937)
had reidentified it as a new nominative I. uncinalis
crassus. We consider the optimal solution to be the
choice of another specimen as the lectotype, namely

STV

Fig. 1. Icelus ochotensis, female, ca. 8 cm; area of the Shantar Islands (from: Andriashev 1937, Taf. 6, fig. 4).
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Fig. 2. Icelus ochotensis, lectotype ZIN No. 21898, female TL 92 mm (A) and radiograph of the lectotype (B).

female ZIN 21898. Although this fish was once dried,
all the characteristics of the species are clearly pres-
ent. In the ZIN inventory card, in the notes to the en-
try ZIN No. 21898 (1), it is written in Andriyashev’s
hand: “I. spatula ochotensis” and marked: “Type”.
The label “Type” is also inside the jar. This designa-
tion has not been published and is therefore not a val-
id lectotype designation; this is a reason to do it in
the present manuscript.

Sample ZIN No. 21898 initially contained 2 fi-
shes, and we isolated the second (smaller) specimen
(now ZIN No. 56960).

Paralectotypes (35 spec, Sea of Okhotsk, TL
57—-121 mm): ZIN No. 21899, female TL121 mm, SL
100 mm, close to Iona Island, 56°24'N, 143°23'E,
June 26, 1914, depth 121 m, NES “Okhotsk”, st 3
no. 3, coll. G.R. Meder, GEVO. ZIN No. 21901,

7 spec TL 57-75 mm, SL 48-62 mm, 53°56'N,
138°10'E, Bay of Academia, August 17, 1917, NES
“Okhotsk”, st 3 No. 17, GEVO. ZIN No. 21902,
9 spec TL 58-77 mm, SL 48.5—66 mm, 54°12.5'N,
140°25.5'E, north-west of Sakhalin Bay, July 23,
1917, NES “Okhotsk”, st I No. 4, GEVO. ZIN No.
21903, 14 spec. TL 61-75 mm, SL 53-63 mm,
56°21'N, 138°17'E [south-east of Cape Ayan], Au-
gust 3, 1916, NES “Okhotsk”, st 5 No. 16, GEVO.
ZIN No. 21904, 3 spec. TL 57-60 mm, SL 48—
50 mm, 55°31'N, 137°32'E [north of the Shantar
Islands], August 13, 1918, st 8 No. 6, GEVO. ZIN
No. 56960 (from No. 21898), male TL — SL 57 mm,
caught with the lectotype. [Station data taken from:
Meder 1916, and from the ZIN database of the in-
vertebrate department. For all lots, LT “Vaigach”
(Catalog 2006) is erroneous indication].
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Non-type material (50 spec from 10 st). Sea of
Okhotsk — 47 spec from 8 st: ZIN No. 22019 (12 spec
TL 48—-110 mm, SL 40-93 mm), between Okhotsk
and Iona Island, 57°27'N, 143°15'E, August 28,
1913, depth 95 m, Border guard cruiser «Command-
er Bering», st 28, ground - silt, sand, coll B.A. Gei-
neman. ZIN No. 34936 (3 ¢ TL 55—-124 mm), close
to Iona Island, 56°24'N, 143°23'E, June 26, 1914,
depth 121 m, NES “Okhotsk”, st 3 No. 3, coll.
G.R. Meder, GEVO. ZIN No. 40588 (6 o TL 52—
74 mm, 5 @ TL 53-92 mm, 4 juv TL 48—51 mm),
54°53'N, 136°57'E, August 25, 1916, st 6, GEVO.
ZIN No. 44821 (2 @ TL 75—-118 mm), Cape Lantar-
skiy, 56°01.5'N, 137°44'E*, August 10, 1978, depth
60 m, NPS “Poseidon”, st 158, scallop dredge, coll
E. Tabunkov. ZIN No. 44822 (2 ¢ TL 80 mm), Ul-
bansky Bay, 53°43.5'N, 137°55.5'E* August 21,
1978, depth 25 m, NPS “Poseidon”, st 228, scallop
dredge, coll B.N. Koblikov. ZIN No. 44823 (5 ¢
TL 93-99 mm), Cape Litke, 54°28.5'N, 139°37'E*,
August 27,1978, depth 62 m, NPS “Poseidon”, st 268,
scallop dredge, coll B.N. Koblikov. ZIN No. 44824
(59 TL 52-77 mm, 2 @ TL 75-90 mm), Iona Island,
56°42.3'N, 143°16'E*, July 22, 1978, depth 110 m,
NPS “Poseidon”, st 99, Sigsby boat trawl, coll B. Pav-
lyuchkov. ZIN No. 44925 (¢ TL 101 mm), Cape Lit-
ke, 54°28.5'N, 139°37'E*, August 27, 1978, depth
62 m, NPS “Poseidon”, st 268, Sigsby boat trawl, coll
B.N. Koblikov.

Bering Sea, Olyutorsky Bay — 3 spec from 2 st
(redefined from “I. spatula spatula”): ZIN No. 33633
(¢ TL 59 mm), 59°12.8'N, 167°10.5'E*, June 26, 1952,
depth 73 m, RV “Vityaz”, st 1590, Sigsby trawl,
TOAN. ZIN No. 33426 (2 & TL 51-52 mm), at Cape
Olyutorsky, 60°00'N, 170°30.5'E, September 15,
1950, depth 72 m, RV “Vitjaz”, st 596, Sigsby trawl,
IOAN.

Etymology. The name ochotensis comes from the
name of the Sea of Okhotsk.

Updated diagnosis. There are no additional rows
of plate-like scales on the body except for the dorsal
row (DI) and lateral line (L/). The scales of the dorsal
row are armed with small spinules at edge (Fig. 6A),
large sharp conical spines, serrated on the sides or
smooth (Table 1), are not developed on them) — “I. bi-
cornis” group. There are parietal and nuchal pairs of
spines on the top of the head, in the form of tuber-
cles, rounded at the ends and covered with skin. Oc-
cipital pit is present. Supraorbital dermal appendage
(cirrus) unbranched. The dorsal row of scales reach-
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Fig. 3. Icelus ochotensis, side view of head (A) and a section of
the radiograph (B); a — supraorbital cirri, b — parietal tubercles,
¢ —nuchal tubercles, d — first scale of the dorsal row, e — first scale
of the lateral line.

es the head (anterior scales are above the base of the
opercular lobe). The lateral line (L) begins under the
3—4th scales of the dorsal row and reaches back to
the edge of the hypural plate (but does not extend to
the rays of the caudal fin). Scales LI below the pore
of the sensory canal are embedded in the skin and
not serrated (Fig. 6B—D) (the scales of the precau-
dal part may have 1 or 2 tiny spinules). Urogenital
papilla cylindrical (not flattened or spatulate), with
a short claw-like terminal appendage. Vertebrae 37—
40,DVII-I1X 15-19, A 13-16, P 1718, LI 38—40, DI
29-34; axillary scales 6—13.

Description of the lectotype (Fig. 2A, 3A).

Body is high at the beginning of ID (depth
3.5 times in SL). Preanal distance is more than
a half of SL (52.6%). Head large (2.6 times in SL),
deep at occiput. Snout (when viewed from above) is
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Fig. 4. Icelus ochotensis, paralectotypes: A — female TL 121 mm (ZIN no. 21899); B — male TL 74 mm (ZIN No. 21902—4).

rounded, its length is 1.1 times the orbit diameter.
Eye 3.5 times in head length. The interdorsal dis-
tance less than pupil diameter, concave. Supraorbital
ridge present, with a simple dermal appendage (cir-
rus). The occipital pit is deep. Nasal spines sharp, di-
rected upwards and slightly backwards. Nostrils of
anterior pair tubular; nostrils of posterior pair with
elevated margins. Occipital spines in the form of
blunt tubercles, 2 pairs, rounded at apex and hidden
in skin. The parietal tubercles are shorter than the
nuchal ones; the latter are no longer than the pupil,
directed up- and backward. Preopercular spines 4,
pointed; upper spine bifurcated and upwards direct-
ed; second one directed backwards, third and lowest
ones backwards and downwards. Upper jaw reaches
vertical of posterior margin of orbit. Lower jaw in-
cluded. Fine papillae and tiny spinules are scattered
over dorsolateral part of head, including snout and
upper side of the eye, extending in a stripe along the
bases of the dorsal fins, and extending onto anterior
rays of ID. The skin between the dorsal row of scales
and the lateral line (and under it) is bare; the head
underside and belly naked.

Dorsal row of scales (DI) is complete anterior-
ly (it begins above the base of the opercular lobe);
posteriorly it does slightly not reach the end of the
caudal peduncle. The first lateral line scale (L/) is lo-
cated under the 3rd—4th scale of DI; behind it reach-
es the base of the caudal fin, the last scale does not
extend beyond the edge of the hypural plate. The
scales of the dorsal row are rounded or triangular,
finely serrated along the edge, bearing up to 7-10
small spinules. Lateral-line scales rounded, serrated
along upper margin (up to 7—8 small spinules); below
the pore of the canal, they are embedded in skin (no
spinules; on some, may 1 or 2 be present). On the cau-
dal peduncle, in front of the base of caudal fin there
is one scale above the lateral line; no scales below LI
There are 9 axillary scales under the pectoral fin on
the right, 10 on the left side (in 4 rows, from top to
bottom 4/5, 3, 1 and 1 scales). No scales along the
anal-fin base.

Counts and measurements are given in Tables 3
and 4.

Radiograph (Fig. 2B, 3B). Like other Icelus (Nel-
son 1984), the first vertebra has a shortened neural
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Table 3. Morphometry of type specimens of I. ochotensis.
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Lectotype! Paralectotypes
Characters -

No. 21898 No. 21899 Lim? M SD
TL, mm 92 122 71-77
SL, mm 77 100 59-66
Sex ? Q 5960

In % SL:
Head length (HL) 38.2 39.0 33.9-37.9 36.2 1.3
Greatest body depth 28.3 27.4 25.5-27.9 26.8 0.9
Body width between P-fin bases 22.2 21.3 18.3-22.0 20.2 1.3
Preanal length 52.6 54.8 53.1-58.1 55.0 1.9
Predorsal ID length 39.6 371 35.2-379 36.5 0.9
Predorsal IID length 53.6 57.3 51.6-55.6 53.7 1.7
Pectoral-fin length 18.8 28.0 27.5-30.5 28.7 11
Ventral-fin length 18.2 18.3 16.1-20.3 17.7 1.4
Length of anal-fin base 14.3 11.0 11.0-15.3 13.4 1.3
Caudal peduncle length 15.8 18.5 16.1-19.7 18.0 1.2
Depth of caudal peduncle 6.0 6.5 5.5-6.3 6.0 0.3
Caudal-fin length 19.5 19.4 19.4-24.4 21.0 1.5
Length of 1st ray of ID 9.1 10.0 5.9-13.3 9.0 2.2
Length of 2nd ray of ID 7.8 12.0 5.8-14.2 9.5 2.4
Length of 3rd ray of ID 8.4 13.5 6.1-13.2 9.4 2.3
In % HL:
Head depth 68.0 61.5 66.5-78.9 70.2 4.3
Snout length 32.3 35.6 29.6-41.0 33.5 3.8
Orbit diameter 28.2 28.2 32.0-37.1 35.3 1.7
Interorbital width 6.8 5.6 5.5-9.3 7.2 1.5
Upper jaw length 59.5 57.7 52.3-60.9 57.5 31
Nuchal tubercle length 9.2 6.2 10.0-13.6 11.6 1.2
In % of caudal peduncle length

Depth of caudal peduncle 37.7 351 31.0-35.5 33.0 1.6

! The lectotype was once dried up, but all the characteristics of the species are clearly present.
2 Data are given for 9 specimens (TL 71-77 mm): ZIN Nos 21901 (3); No. 21902 (2), No. 21903 (4).

Abbreviations. Lim — limits, M — average, SD — standard deviation.

process. The two anterior rays of D are close togeth-
er and sit on the first pterygiophore; the latter is in
front of the first elongated neural process. Vertebrae
38 (precaudal 12, caudal 26, including the urostyle).
The first ray of IID is between vertebrae 9 and 10.
The anal fin begins under the 2nd ray of IID. There
are 2 precaudal rays A; 11 principal rays C.
Paralectotypes (35), large female TL/SL
121/100 mm (Fig. 4A) and young specimens TL 57—
77 mm, SL 48—-66 mm (Fig. 4B, Fig. 5). Measure-
ments are given separately (Table 3). The tubercles on
head usually look like those of the lectotype, 2 pairs,
bluntly rounded and covered with skin; nuchal tuber-

cles are longer than parietal ones and directed back-
wards. The only exception is the female TL 121 mm
(No. 21899), whose parietal tubercles are somewhat
smaller than usual and more smoothed. The teeth on
jaws, vomer and palate are conical, small, in sever-
al rows. The gill rakers on the outer side of the first
arch 7-10 in number (average 8.4, n=10); they are
oval, flattened, studded with small spinules; on the
inner side of the first arch and the remaining arches
the rakers are tuberculate. Supraorbital cirri are sim-
ple (unbranched), blackish in color. The dorsal row of
scales reaches forward to the head. The lateral line
begins under scales 3—4 of the dorsal row and does
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Table 4. Counts of Icelus ochotensis.
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Characters Lectotype Type series'

Mean SD
TL, mm 92 57-122
SL, mm 77 48-100
Sex Q 139,23

Number of vertebrae:
Precaudal 12 11-13 11.8 0.6
Caudal 26 25-29 26.3 0.8
Total 38 37-40 38.1 0.6
Number of rays:
D 9 8.4 0.6
1ID 15 15-19 17.0 1.0
A 14 13-16 14.2 0.6
P 17 17-18 17.3 0.5
C 1 11-12 11.6 0.2
Number of scales:

Ll 39 38-40 39.6 0.7
DI 29 29-34 31.8 1.2

! Data for 36 specimens: lectotype ZIN No. 21898 and paralectotypes No. 56960, No. 21899 (1), No. 21901 (7); No. 21902 (9); No. 21903

(14), No. 21904 (3).

Fig. 5. Icelus ochotensis, head of a young female TL 77 mm (ZIN
No. 21902, paralectotype): a — supraorbital cirrus on the supraor-
bital ridge; b — parietal tubercles; ¢ — nuchal tubercles; d — first
scale of the dorsal row; e — first scale of the lateral line.

not extend onto the caudal fin. The scales of the late-
ral line, bearing small spinules along the upper edge,
below the canal pores are usually immersed in the
skin entirely and are not armed; only 1 or 2 spinules
may be barely noticeable. On the caudal peduncle at
the base of C there is one scale above the lateral line
(n=35), and in 6% of specimens there is also one scale
below LI Axillary scales 6—13 (average 8.8, n=12), in
the upper row there are 2—5 of them. The pectoral fin,
without a notch, reaches 4—5 rays A, its 8th ray from
below is usually the longest. The ventral fin reaches
the anus, V rays I 3. The urogenital papilla of males
is cylindrical (not flattened), with a short claw-like
process at the apex.

Radiograms as in lectotype. The first pterygio-
phore of IID is between vertebrae 9 and 10 or 10 and
11. Precaudal rays A 2. Primary rays C usually 11
(6+5), less often 12 (6+6) (in 2 out of 36 specimens).

Color (after alcohol). There are 3 dark indistinct
spots on the body, obliquely elongated; a spot at the
base of the caudal fin present; supraorbital cirri black-
ish. The underside of body is light yellowish.

Sexual dimorphism. No differences were found
between the sexes in terms of diagnostic charac-
ters. Males are distinguished by presence of urogen-
ital papilla, 10.0-13.3 (average 11.4) % SL in length
(=8, TL 63—76 mm).
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Additional materials

In addition to juveniles, specimens of I. ochotensis
from the Sea of Okhotsk were studied (n=47, from
8 st). No differences from the type specimens were
found in diagnostic characters. The exception is, in
2 specimens TL 80 and 83 mm (out of 12, No. 22019),
parietal tubercles are somewhat smaller than usual,
and more smoothed; otherwise there are no discrep-
ancies. In other respects these fish do not differ from
others. Scales of D/ and Ll as described above (Fig. 6).

The seismosensory system (Fig. 7) does not dif-
fer in plan from the system of Myoxocephalinae, Ar-
tediellinae (Neelov 1979), as well as from the pore
scheme of I. rastrinoides (Kai et al. 2023). Numbers
of terminal pores are: nasal 2, supraorbital 5, infraor-
bital 8, postorbital (=temporal) 6, preoperculo-man-
dibular 10; coronal 1, occipital 3; some of them have
additional tiny pores on the canals or skin canaliculi.

The nasal canal has two pores (n 1-2); the anteri-
or pore may have one additional tiny pore. There are
5 pores in the supraorbital canal (so 1-5); of these, so
1 and 2 (only on the left- or right-side canal) may each
have one additional small pore; the pore so 4 can be
single or double; the pore so 5 can be represented by
one pore or a group of 2—3 small openings. The infra-
orbital canal has 8 large terminal pores (io 1-8) and
two rows of tiny additional pores along the io canal
(from 7 to 10, and from 10 to 12 in a row; 17-20 in to-
tal). In the postorbital (=temporal) canal, (counting
from the junction of the supraorbital and infraorbit-
al canals to the first segment of canal Ll), there are
6 pores (¢t 1-6). The pores ¢1 to 5 may have 0 to 3
additional tiny pores. Preoperculo-mandibular canal
has 10 terminal large pores (pm 1-10) of which the
pores 5—10 may have additional tiny pores; the right
and left pm-canals do not connect at the jaw symphy-
sis. In the coronal commissure, the coronal pore is
double, anterior (ca) and posterior (cp). In the occipi-
tal commissure, the central occipital pore (occ) is dou-
ble and opens at the ends of the anterior and posterior
canaliculi (occa and occp); the central lateral (occl)
and lateral (ocl) pores are also double, with anterior
(occla and ocla) and posterior (occlp and oclp) pores.

Cirri. In addition to the supraorbital cirri, there
may present maxillar (simple or short flattened
plate), suborbital (simple or trapezoid plate), opercu-
lar (simple) and a few lateral-line (simple) cirri. Some
males also have tiny simple cirri sitting on the tops of
the parietal tubercles.
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Fig. 6. Icelus ochotensis, scales of the dorsal row (A) and lateral
line: in the trunk region (B) and in the caudal region (C, D).

Main characters of the species are clear even in
fry TL 34—49 mm. But compared to larger fishes,
the both scale rows are slightly shorter; LI does not
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Fig. 7. Seismosensory system of Icelus ochotensis; ¢ — coronal
pore (double: anterior and posterior); io 1-5 and io 6—8 — termi-
nal pores of the infraorbital canal, with 2 rows of additional canal
pores; LI 1 is the first pore of the lateral line canal; n 1-2 — nasal
pores, pm 5—10 — pores of the preoperculo-mandibular canal; so
1-5 — supraorbital pores (so 5 is represented by 2 pores); ¢ 1 (tri-
ple), t 2—4 and ¢ 5—6 — pores of the temporal canal (¢ 2 is double,
medial and lateral; pores ¢ 3—4 are triple); in the occipital com-
missure, double pores (anterior and posterior): central — occ, and
(right, left) central lateral — occl and lateral — ocl.

reach the end of the hypural plate by the length of
one scale, DI by a distance equal to approximately
4 scales. Plate scales of DI/ and L/ have fewer spinules:
in the precaudal part there are 3—4 of them per scale,
on the caudal peduncle there are two and even one.
Small spinules on the head and back above DI are less
numerous. In juvenile males TL 34—42 mm long, the
urogenital papilla is somewhat shorter (7.4-9.3% SL,
average 8.4%) (n=4). Males are already smaller than
females, TL 34—-42 mm (average 43.5 mm) and TL
39-49 mm (44.6 mm) respectively (n=6, each sex).

N.V. Chernova and A.A. Zorina

Fish of the next age group (1+) have alength of TL
57—60 mm, SL 48—50 mm. In our samples, there are
1.7 times more males than females, in the proportion
of 33:19 (n=52).

Length. The largest specimens are TL 124 mm (fe-
male No. 34936) and 77 mm (male No. 44824).

Comparative notes

After synonymizing I. toyamensis (Matsubara
et Iwai, 1951) with I. rastrinoides Taranetz, 1936
(Taranetz 1936; Kai et al. 2023:16), the genus includes
18 wvalid species (Fricke et al. 2022). The Okhotsk
sculpin is in the group “I. bicornis”, which, in addition
to the nominal species, includes I. spatula, I. uncina-
lis and I. stenosomus. In this group, it was considered
the closest to I. spatula (Andriashev 1937; Schmidt
1950). Most noticeable sign of the latter is the spat-
ulate shape of the urogenital papilla of adult males,
flattened and widens at the end (it is clearly visible
in the holotype USNM-74367 (see link in references:
USNM 2023). In I. ochotensis, the urogenital papilla
is cylindrical (not flattened or widened towards the
end) (Fig. 4B). In addition, I. ochotensis differs in the
extent of D/; in front it is complete (reaches the head),
while in I. spatula it is incomplete (begins under ID)
or interrupted (with one, rarely two small scales be-
hind the head and continuous behind the beginning
of ID). The Okhotsk sculpin has more axillary scales,
overall 3—18 (average 9.1) vs. 2—9 (5.1); other counts
are similar (Table 5). In I ochotensis, the supraor-
bital cirri are longer on average, 21.6 (12.5-27.3)%
of eye diameter vs. 13.6 (4.5-28.6)%. The shape and
length of the occipital tubercles is different: the nu-
chal tubercles in I. ochotensis are blunt and short
32.3 (21.8-40.0) % of eye diameter, while in I. spa-
tula they are pointed and longer 36.8 (27.3-46.2)%
of eye. The parietal tubercles in I. ochotensis are usu-
ally elongated, slightly shorter than the nuchal ones,
while in I. spatula they are bump-shaped.

L spatula bispinis is well distinguished by the
shape and size of the nuchal spines; they are conical,
sharp and noticeably elongated, 38.3 (31.3-46.7)%
of eye diameter vs. 32.3 (21.8 —40.0)% in I. ochotensis
(other differences see in: Andriashev 1937).

Icelus ochotensis differs from I. uncinalis in the
shape of head spines (in the former they are blunt
and hidden in the skin; in the latter the spines of both
pairs are sharp). The supraorbital cirri in I. ochoten-
sis are simple, while in I. uncinalis the cirri are mul-
tified (widen from a narrow base and divided at the
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Table 5. Counts of Icelus according to our data'.
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Counts ‘ L spatula ‘ L s. bispinis I uncinalis I u.crassus® L ochotensis
n 28 8 14 1 39
D 8-10 8-9 8-9 g 7-9
9.0,/0.4 8.9/04 8.6/0.5 8.4/0.6
17-20 18-20 17-20 15-19
1D 19.0 /0.9 19.0/0.8 18.3 /1.0 20 7.0/ 1.0
) 14-18 15-17 14-16 6 13-16
15.8,/0.9 15.6 /0.8 15.1/0.9 14.2 /0.6
c 11-12 11-12 11-12 " 11-12
11.6 /0.5 11.8/0.5 11.5,/0.5 11.6/0.2
11-13 10-12 11-13 11-13
Vert abd 12.0/0.3 11.8,/07 121,06 12 11.8/0.6
26-30 27-28 26-29 25-29
Vert caud 28.4/0.8 276 /0.5 26.8,/0.9 26 26.3 /0.8
38-42 38-40 38-40 37-40
Vert tot 405,08 394,07 38905 38 381,06
DI 20-36 28-34 28-34 90 25-34
29.6 /3.4 31.8/2.5 314 /2.1 30.5/25
33-43 40-43 38-43
L i12/26 42 1.4/08 4 405/1.3
. 2.9 2-15 9-23 3-18
Aziltot 51,16 8.5/46 134 /35 1 91/3.9

! Lim in the numerator, mean / SD in the denominator.
2 The specimen No. 21900.

apex). The lateral line in the first does not extend
onto the caudal fin, in the second it extends with one
scale to the C. There is a scale at the base of the cau-
dal fin above the lateral line (absent in I. uncinalis).
The number of axillary scales in the Okhotsk sculpin
is on average fewer, 9.1 (3—18) vs. 13.4 (9-23).

Icelus ochotensis differs from I. uncinalis crassus
in the presence of parietal tubercles (absent in the lat-
ter), as well as DI, complete anteriorly (vs. incomplete
DI). The status of crassus requires separate consider-
ation; there is no sufficient reason to consider it con-
specific with I. ochotensis, as some authors do (Nel-
son 1984 et auctorum).

Unlike I. bicornis, whose characteristic feature
is the shape of the urogenital papilla with an elon-
gated appendage at the end, the Okhotsk sculpin has
short appendage, claw-shaped. Lateral line in adult
I ochotensis is complete at the end and reaches the
base of C-fin (vs. does not reach C base). The scales
Ll are embedded into the skin below the pores of the
canal and are not serrated (or 1-2 spinules hardly
visible), whereas in I. bicornis they bear numerous
spinules below the pores (Jensen and Volsge 1949;
Zorina and Chernova 2022a), see also the Table 1.

Icelus ochotensis differs from I. stenosomus in the
presence of parietal tubercles (in the latter they are
absent), the nuchal tubercles are blunt and hidden in
the skin (sharp and directed backward in the latter);
the body is quite high (low and slanted in I. stenoso-
mus, its height on the vertical of the posterior edge
of the orbit is less than 15% SL), the occipital pit is
present (vs. absent).

As for the other two groups of species, “I. spini-
ger” and “I. euryops”, as well as I. gilberti and I. ar-
matus, the differences between the Okhotsk sculpin
and them are given in the Table 1, compiled on basis
of a revision of the genus (Nelson 1984).

The differences from the later described spe-
cies that were not included in the Nelson’s table are
clear. By the presence of 2 pairs of spines on the
head, I. ochotensis differs from I. mandibularis Yabe
in Amaoka et al., 1983, I. hypselopterus Fukuzawa,
Mori, Matsuzaki et Kai, 2022 and I. sekii Tsuruo-
ka, Munehara et Yabe, 2006, since these species lack
parietal spines (Yabe 1983; Tsuruoka et al. 2006;
Fukuzawa et al. 2022). Icelus ochotensis differs from
I. ecornis Tsutsui et Yabe, 1996 in the number of ax-
illary scales (6—13 vs. 26—48) and the absence of
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Fig. 8. Records of Icelus ochotensis; 1 — lectotype, 2 — paralectotypes, 3 — additional material. Map: https://www.google.com/maps/
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nuchal cirri (Tsutsui and Yabe 1996). The species
1. mororanis (Jordan et Seale, 1906), described in the
genus Stelgistrum Jordan et Gilbert, 1898 and trans-
ferred to the genus Icelus (Tsuruoka et al., 2009),
is characterized by the absence of both parietal and
nuchal spines; this distinguishes it from other Icelus
species, including I. ochotensis.

Distribution. Specimens of the type series
I. ochotensis were collected in the Sea of Okhotsk,
in the area of the Shantar Islands, Iona Island, north
to the Koni Peninsula (Cape Alevina) at depths of
55—121 m on rocky grounds (Fig. 8). Additional ma-
terials came mainly from the Sea of Okhotsk, from
depths of 25—120 m. An analysis of the species’ range
based on the revision of the entire extensive ZIN col-
lection is beyond the scope of this work, but 3 speci-
mens of Okhotsk sculpin, reidentified from “I. spatu-
la” were caught in the Olyutorsky Bay of the Bering
Sea (72—-73 m).

Distribution of “I. ochotensis”, accoding to pub-
lished information, is extensive and should be re-
vised. It is recorded in the high-boreal Asian waters,
the Sea of Okhotsk and off southeastern Kamchat-
ka, depth 10—210 m (Sheiko and Fedorov 2000). Ac-
cording to other reports, the range is wide-boreal
and includes also the northern part of the Sea of Ja-
pan, the northern Kuril Islands (Parin et al. 2014),
the waters of Korea (Fricke et al. 2022). It is obvi-
ous, however, that the range needs to be clarified,
since in modern keys the species is interpreted ac-

cording to Nelson (1984), and included specimens
(with one pair of spines on the head) that do not be-
long to it.
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