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Original Article

The Sculpins (Perciformes: Cottidae) of 
Lake Baikal and Baikal region: updated 
checklist with the description of new taxa

Bogdanov B.E. 
Limnological Institute of the Siberian Branch of the Russian Academy of Sciences, 3 Ulan-Batorskaya Str., Irkutsk, 664033, Russia

ABSTRACT. The updated checklist of sculpins of Lake Baikal and its adjacent basins with data on 
nomenclature, diagnostic characters and distribution is presented. Currently, 42 species (38 of which 
are endemics to Lake Baikal) belonging to ten genera and seven subgenera of the family Cottidae have 
been recorded in Lake Baikal and Baikal region. The new genera Adipocottus and Alpinocottus and the 
subgenus Korotnevia have been described.

Keywords: Cottidae, nomenclature, taxonomy, diagnostic characters, Lake Baikal, Baikal region.

1. Introduction

According to modern data on the phylogeny and 

the Cottoids (infraorder Cottales: suborder Cottoidei: 
order Perciformes). The family Cottidae (sculpins) 
is one of them. Nowadays, it includes all freshwater 

 
Leptocottus armatus. All other marine sculpins (about 
200 species) are excluded from it. The Baikal sculpins 
are interesting because they are account for about 
one-third of the species of the family Cottidae and 

Lake Baikal. The aim of this article is to present the 
updated checklist of the sculpins of Lake Baikal and 
Baikal region, including corrected nomenclatural data, 

descriptions of new taxa.

2. Materials and methods

Descriptions of taxa are given on published data 

from the funds of the Laboratory of Ichthyology of the 

The study uses data from both printed and 
digitized sources posted on Internet resources: Internet 
archive (https://archive.org), Biodiversity Heritage 
Library (https://www.biodiversitylibrary.org)

Nomenclature data are given in accordance with 
the International Code of Zoological Nomenclature 
(International Trust for Zoological Nomenclature, 

(Eschmeyer’s Catalog, 2023).

3. 
nomenclature.

A holotype
specimen upon which a new nominal species-group 
taxon is based in the original publication. If an author 
when establishing a new nominal species-group taxon 
states in the original publication that one specimen, 

some equivalent expression, that specimen is the 

species-group taxon is based on a single specimen, 
either so stated or implied in the original publication, 

If the taxon was established before 2000 evidence 
derived from outside the work itself may be taken into 
account to help identify the specimen. Designation of 
an illustration of a single specimen as a holotype is to 

the fact that the specimen no longer exists or cannot 
be traced does not of itself invalidate the designation.

Syntypes 
of a type series that collectively constitute the name-
bearing type. They may have been expressly designated 

established before 2000 all the specimens of the type 
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series are automatically syntypes if neither a holotype 

group taxon has syntypes, all have equal status in 
nomenclature as components of the name-bearing type.

A lectotype
designated from syntypes to become the unique bearer 
of the name of a nominal species-group taxon and the 
standard for its application. The valid designation of 

designation of a lectotype has any validity. The valid 
designation of a lectotype supersedes any previous 
restriction of the application of the name of the taxon. 
The valid designation of a lectotype permanently 
deprives all other specimens that were formerly 

those specimens then become paralectotypes.
If it is demonstrated that a specimen designated 

as a lectotype was not a syntype, it loses its status of 
lectotype. Lectotypes must not be designated collectively 

illustration or description of a syntype as a lectotype is 
to be treated as designation of the specimen illustrated 

or cannot be traced does not of itself invalidate the 
designation.

In a lectotype designation made before 2000, 

been used or the author must have unambiguously 
selected a particular syntype to act as the unique name-

reveals that the taxon had been based on more than 

does not constitute a valid lectotype designation unless 
the author, when wrongly using that term, explicitly 
indicated that he or she was selecting from the type 
series that particular specimen to serve as the name-
bearing type.

A neotype
bearing type of a nominal species-group taxon 

name-bearing type specimen (i.e. holotype, lectotype, 
syntype or prior neotype) is believed to be extant 
and an author considers that a name-bearing type is 

continued existence of paratypes or paralectotypes does 
not in itself preclude the designation of a neotype. A 
neotype is not to be designated as an end in itself, or 
as a matter of curatorial routine, and any such neotype 
designation is invalid.

A neotype is validly designated when there 
is an exceptional need and only when that need is 
stated expressly and when the designation is published 
with the following particulars:a statement that it is 
designated with the express purpose of clarifying the 
taxonomic status or the type locality of a nominal 

species-group taxon for which the neotype is designated, 

the name-bearing type specimen(s) (i.e. holotype, 
or lectotype, or all syntypes, or prior neotype) to be 
lost or destroyed, and the steps that had been taken to 

with what is known of the former name-bearing type 

life stage, if necessary or desirable to secure stability 

a statement that the neotype is, or immediately upon 
publication has become, the property of a recognized 

maintains a research collection, with proper facilities 
for preserving name-bearing types, and that makes 
them accessible for study.

The type locality
nominal species-group taxon is the geographical place 
of capture, collection or observation of the name-

has been designated, the type locality encompasses 
the localities of all of them. The place of origin of the 
lectotype becomes the type locality of the nominal 
species-group taxon, despite any previously published 
statement of the type locality. The place of origin of 
the neotype becomes the type locality of the nominal 
species-group taxon, despite any previously published 
statement of the type locality.

Abbreviations of museum and voucher 
collections:

MNHN - Muséum National d’Histoire Naturelle, 

Naturkunde, Zoologisches Museum, Vertebraten 

Abbreviations of diagnostic characters: TL - 
D , D2, P, A

sp.br. 
l.l. - number of pores or free 

l.so., l.io., l.t., l.oc., 
l.pm. - number of free neuromasts in the supraorbital, 
infraorbital, temporal, occipital and preopercular-
mandibular sensory lines.
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4. Results and discussion

Family Cottidae Bonaparte, 1831 – Sculpins

the family Triglidae.
Tribe Abyssocottini Berg, 1907 – Deep-water 

sculpins
Abyssocottini Abyssocottus Berg, 

The taxonomic composition of the tribe is equal 
to the subfamily Abyssocottini (-nae
and Bogutskaya & Naseka (2004). The tribe includes 
genera of deep-water sculpins endemic to Baikal. Their 

Based on morphological and molecular data 

the genus Abyssocottus is accepted in a taxonomic 
volume equal to the subfamily Abyssocottinae 

Abyssocottus, Asprocottus, Cottinella, Limnocottus, 
Neocottus and Korotnevia (subgenus.nov).

For deep-water species of the genus 
Batrachocottus (B. nikolskii, B. multiradiatus, B. talievi), 
a new genus Adipocottus (gen.nov) is established. It 
is phylogenetically close to the genus Abyssocottus, 

Accordingly, only one species of B. baicalensis remains 
in the genus Batrachocottus.

Genus Abyssocottus Berg, 1906 – Deep-water 
sculpins

Abyssocottus 
species:
designation.

Description. The surface of the head is embossed 
due to the protruding parts of the etmoideum, 
prefrontale, frontale and suborbitale
or their rudiments on the preoperculum. The skin is 
naked or covered with spicules. The sensory system is 
represented by free neuromasts grouped in lines that 
replicate the topography of sensory canals. There are 
additional rows of neuromasts on the head and body, 
the location of which is not related to the topography 
of the canals. Neuromasts are located in the epidermal 
pits, on knob-liked elevations or on skin papillae.

Subgenus Abyssocottus Berg, 1906
Abyssocottus 

species:
designation.

crests on the suborbital and frontal bones are poorly 
developed. There is one small sharp spine on the 
preoperculum. The eyes are small, round, in large oval 

epidermal pits or on short knob-liked skin papillae (in 
the anterior part of the suborbital line).

Abyssocottus (Abyssocottus) fuscus Bogdanov, 
2014 – Brownish sculpin

Abyssocottus fuscus

D D2 V A sp.br. 6-8, l.so. 
l.io. l.t. 3-4, l.oc. l.pm. 20-30, l.l.
Distribution. Endemic to Lake Baikal: it inhabits 

Examined material: type specimens.

Berg, 
1906 – Small-eyed sculpin

Baikal, near Goremyki (now Baikalskoye) village, depth 

D D2 V
A sp.br. l.so. l.io. l.t. l.oc. 

l.pm.  l.l.
Distribution. Endemic to Lake Baikal: it inhabits 

Examined material: 20 specimens.

Abyssocottus (Abyssocottus) pumilus 
Bogdanov, 2014 – dwarf deep-water sculpin

Abyssocottus pumilus

D D2 V
A sp.br. 6-8, l.so. l.io. l.t. 4, l.oc.
l.pm.  l.l. 32-38.

Distribution. Endemic to Lake Baikal: it inhabits 

Examined material: type specimens.

Subgenus Asprocottus Berg, 1906
Asprocottus

Asprocottus herzensteini 

The ridges on the suborbital and frontal bones are well 

on the preoperculum. Bony spicules or their rudiments 
cover the entire upper part of the body, or are located 

tubercles and papillae.
Abyssocottus (Asprocottus) abyssalis (Taliev, 

1955) – Deep-water rough sculpin
Asprocottus herzensteini abyssalis 

without specifying the exceptional necessity of this 
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objective need to designate a single name-bearing type 
of the species, then the lectotype may be designated 

this specimen no longer exists or cannot be traced does 

the Code).

is up to 4 g. Coloration monotone light grey or light 
D D2 V A

sp.br. 6-8, l.so. l.io. l.t. 4-6, l.oc.
absent), l.pm.  l.l.

Distribution. Endemic to Lake Baikal: it inhabits 

Abyssocottus (Asprocottus) herzensteini (Berg, 
1906) – Rough sculpin

Asprocottus herzensteini

whereabouts is unknown.

D D2 V A
sp.br. l.so. l.io. l.t. 2-4, l.oc. l.pm. 

 l.l.
Distribution. Endemic to Lake Baikal: it inhabits 

Examined material: 22 specimens

Abyssocottus (Asprocottus) intermedius 
(Taliev, 1955) – Half-naked sculpin

Asprocottus herzensteini intermedius

a single name-bearing type of the species, then the 
lectotype may be designated from the image (Taliev, 

exists or cannot be traced does not of itself invalidate 

D D2 V A sp.br. 
l.so. l.io. l.t. 6-6, l.oc. l.pm.  

l.l.
Distribution. Endemic to Lake Baikal: it inhabits 

Abyssocottus (Asprocottus) korjakovi (Sideleva, 
2001) – Koryakov’s sculpin

Asprocottus korjakovi 

Asprocottus korjakovi minor

Description. Length (TL) of large form (A. 
korjakovi korjakovi

28 g. The specimens of small form (A. korjakovi minor) 
reaches to 88 mm, and 8 g. Coloration light brown-grey 

D D2 V A
sp.br. l.so. l.io. l.t. l.oc.

l.pm.  l.l.
Distribution. Endemic to Lake Baikal: it inhabits 

Abyssocottus (Asprocottus) parmiferus (Taliev, 
1955) – Armored sculpin

Asprocottus herzensteini parmiferus

designated without specifying the exceptional necessity 

is an objective need to designate a single name-bearing 
type of the species, then the lectotype may be designated 

this specimen no longer exists or cannot be traced does 

the Code).

is up to 8 g. Coloration brown, red-brown or pinky-red 
D D2 V A

sp.br. 4-6, l.so. l.io. l.t. 2-4, l.oc.
l.pm.  l.l. 20-40.

Distribution. Endemic to Lake Baikal: it inhabits 
the stony and sandy-stony bottom at depths from 20 to 

Abyssocottus (Asprocottus) platycephalus 
(Taliev, 1955) – Flathead sculpin

Asprocottus herzensteini platycephalus Taliev, 

invalid, since it is designated without specifying the 

of the Code). If there is an objective need to designate 
a single name-bearing type of the species, then the 
lectotype may be designated from the image (Taliev, 

exists or cannot be traced does not of itself invalidate 

D D2 V A
sp.br. 4-8, l.so. l.io. l.t. 2-4, l.oc.

absent), l.pm.  l.l. (30) 32-42.
Distribution. Endemic to Lake Baikal: it inhabits 

Examined material: 68 specimens.
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Abyssocottus (Asprocottus) pulcher (Taliev, 
1955) – Sharp-snout sculpin

Asprocottus pulcher

Lake Baikal, northern part, bays Ayaya and Frolikha, 

designated without specifying the exceptional necessity 

is an objective need to designate a single name-bearing 
type of the species, then the lectotype may be designated 

this specimen no longer exists or cannot be traced does 

the Code).

D D2 V A sp.br. l.so. 
l.io. l.t. 4-6, l.oc. l.pm.

26, l.l.
Distribution. Endemic to Lake Baikal: it inhabits 

Examined material: 30 specimens

Subenus Cottinella Berg, 1907
Cottinella

of the genus Abyssocottus Abyssocottus 
boulengeri 

Description. The head is wide and high. The 
crests on the suborbital and frontal bones are poorly 
developed. There are four well-developed sharp spines 
on the preoperculum. The eyes are round, of medium 
size, occupy the entire eye socket. There are no bone 
spicules on the body. Neuromasts are large with a high 
cupula in the form of tubercles.

Abyssocottus (Cottinella) boulengeri Berg, 
1906 – Short-head sculpin

Abyssocottus boulengeri

is up to 40 g. Coloration monotone light or dark brown, 
D D2 V A 

sp.br. l.so. l.io. l.t. l.oc.
l.pm.  l.l.

Distribution. Endemic to Lake Baikal: it inhabits 

Subgenus Cyphocottus Sideleva, 2003
Cyphocottus 

species: Cottus megalops 
designation.

The crests on the suborbital and frontal bones are well 

on the preoperculum. The eyes are round or oval, of 
medium or big size. There are bony spicules only under 

cupula in the form of tubercles, or situated in epidermal 
pits.

Abyssocottus (Cyphocottus) eurystomus 
(Taliev, 1955) – Broad-snout sculpin

Asprocottus megalops eurystomus

it is designated without specifying the exceptional 

If there is an objective need to designate a single name-
bearing type of the species, then the lectotype may be 

the fact that this specimen no longer exists or cannot 
be traced does not of itself invalidate the designation 

Description. It is polymorphic species. Maximum 

is monotone or spotted, top is of various shades of 
D D2

V A sp.br. l.so. l.io. l.t. 
l.oc. l.pm. l.l.

large with a high cupula in the form of tubercles.
Distribution. Endemic to Lake Baikal: it inhabits 

the sandy-muddy and stony-muddy bottom at depths 
from 30 to 800 m.

Abyssocottus (Cyphocottus) megalops 
(Gratzianow, 1902) – Hump-back [Big-eyed] 
sculpin

Cottus megalops

Kicherskaya bay.
Limnocottus megalops elegans

Lake Baikal, northern part.

is up to 20 g. Coloration monotone yellow-grey or light 
D D2 V A sp.br. 

l.so. l.io. l.t. l.oc. 2-4, l.pm. 23-
l.l.

pits.
Distribution. Endemic to Lake Baikal: it inhabits 

the sandy-muddy and muddy bottom, at depths from 

Examined material: 40 specimens

Subgenus Korotnevia Bogdanov, subgenus 
novum

Abyssocottus gibbosus Berg 

moderately developed crests. There is one small blunted 
spine on the preoperculum. The eyes are small, round, 
in large oval orbits. There are no bone spicules on the 
body. The neuromasts are situated in epidermal pits or 
on the papillae (as an exception in A. elochini).
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Etymology. The taxon is named after Professor 
A.A. Korotnev, the founder of the study of the deep-
water ichthyofauna of Lake Baikal.

Abyssocottus (Korotnevia) elochini Taliev, 
1955 – Elokhin sculpin

Abyssocottus elochini

whereabouts of others is unknown.

Coloration of top is brown with dark spots or light 
D D2

V A sp.br. l.so. l.io.
l.t. l.oc. 2, l.pm.  l.l. 30-33.

Distribution. Local endemic of Northern Baikal 

m.

2003).
Abyssocottus (Korotnevia) gibbosus Berg, 1906 

– Hump-back [White] sculpin
Abyssocottus gibbosus

D D2 V A
sp.br. 4-6, l.so. l.io. l.t. 4-6, l.oc. l.pm. 

l.l. 36-46.
Distribution. Endemic to Lake Baikal: it inhabits 

Abyssocottus (Korotnevia) subulatus Dybowski, 
1908 – Fusiform sculpin

Abyssocottus gibbosus var. subulatus Dybowski, 

D D2 V A sp.br. l.so.
l.io. l.t. l.oc. l.pm.  l.l.

Distribution. Endemic to Lake Baikal: it inhabits 

Examined material: 3 specimens.

Subgenus Limnocottus Berg, 1906
Limnocottus

Cottus godlewskii

crests on the suborbital and frontal bones are poorly 
developed. There is one small sharp spine on the 
preoperculum. The eyes are round or oval, of medium 
or big size. There are bony spicules only under the 

pits or on the short papillae in the anterior part of the 
suborbital line (as an exception in A. godlewskii).

Abyssocottus (Limnocottus) bergi (Dybowski, 
1908) – Berg’s sculpin

Limnocottus godlewskii var. bergi

Description. Length (TL) reaches 230 mm, weight 

D
D2 V A sp.br. l.so. 
l.io. 30-40, l.t. l.oc. l.pm. 28-38, l.l.

Distribution. Endemic to Lake Baikal: it inhabits 

Abyssocottus (Limnocottus) bergianus (Taliev, 
1935) – Flat sculpin

Limnocottus bergianus

specimen were not syntypes, because the diagnoses, 
body size, sex and sampling locality of syntypes and 

Description. Length (TL) reaches 220 mm, weight 

Fig.1. Korotnevia. a) A fragment 

Abyssocottus gibbosus
of Abyssocottus gibbosus, the same specimens: the holotype 
Abyssocottus gibbosus var. subulatus
and the earliest image of Abyssocottus elochini

 Abyssocottus gibbosus
b) head of A. 

subulatus c) head of A. gibbosus, lateral view.
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 D
D2 V A sp.br. l.so. 
l.io. 23-33, l.t. l.oc. l.pm. l.l.

Distribution. Endemic to Lake Baikal: it inhabits 

Examined material: 24 specimens.
References:

Abyssocottus (Limnocottus) godlewskii 
(Dybowski, 1874) – Goglewski’s sculpin

Cottus godlewskii

D
D2 V A sp.br. 6-8, l.so. 
l.io. 24-34, l.t. l.oc. l.pm. 23-38, l.l.
Distribution. Endemic to Lake Baikal: it inhabits 

Examined material:
References:

Abyssocottus (Limnocottus) griseus Taliev, 
1955 – Dark spotted sculpin

Abyssocottus godlewskii griseus

L. godlewskii. If 
there is an objective need to designate a single name-
bearing type of the species, then the lectotype may be 

the fact that this specimen no longer exists or cannot 
be traced does not of itself invalidate the designation 

D D2 V A sp.br. l.so. 
l.io. l.t. 3-6, l.oc. l.pm. l.l.

42.
Distribution. Endemic to Lake Baikal: it inhabits 

Abyssocottus (Limnocottus) pallidus (Taliev, 
1948) – Slender sculpin

Limnocottus pallidus

without specifying the exceptional necessity of this 

objective need to designate a single name-bearing type 
of the species, then the lectotype may be designated 

the fact that this specimen no longer exists or cannot 
be traced does not of itself invalidate the designation 

D  
D2 V A sp.br. l.so. 
l.io. 23-40, l.t. l.oc. l.pm. l.l.

Distribution. Endemic to Lake Baikal: it inhabits 

Examined material: 68 specimens

Subgenus Neocottus Sideleva, 1982
Neocottus  

Abyssocottus werestschagini

The crests on the suborbital and frontal bones are well 
or moderately developed. The upper preopercular spine 
is well developed or rudimentary, the rudiments of two 
more spines may be located below. The eyes are small 
or medium in large deep orbits. There are no spicules 
on the body. Neuromasts are located on high papillae 
compressed from the sides.

Abyssocottus (Neocottus) thermalis (Sideleva, 
2002) – Thermal sculpin

Neocottus thermalis

D  
D2 V A sp.br. l.so. 

l.io. l.t. l.oc. l.pm. l.l.
Distribution. Endemic to Lake Baikal: it inhabits 

the muddy bottom at depths more than 400 m
Examined material: 8 specimens

Abyssocottus (Neocottus) werestschagini 
Taliev, 1935 – Vereshchagin’s sculpin

Abyssocottus werestschagini

is invalid, since it is designated without specifying the 

of the Code). If there is an objective need to designate 
a single name-bearing type of the species, then the 
lectotype may be designated from the image (Taliev, 

or cannot be traced does not of itself invalidate the 

D D2 V A sp.br. 6-8, l.so. 
l.io. l.t. 2-4, l.oc. l.pm. l.l.

Distribution. Endemic to Lake Baikal: it inhabits 

Examined material: 2 specimens

2003).
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Genus Adipocottus Bogdanov genus novum – 
Fatty sculpins

Type species: Cottus nikolskii
Description (Fig.2). There are spicules on the 

spines or their rudiments on the preoperculum. The 
skin canaliculi are completely reduced. The sensory 
canals open outward with wide pores representing 
holes in the membrane of fountanels. Its diameter is 
close to the size of the fontanels. The supraorbital canal 
opens with three pores in the pre-coronary part. There 
are two pores on the chin.

Etymology: the name Adipocottus is derived from 
the Latin words adiposus means fatty and cottus means 

common name of type species of this genus.
Adipocottus multiradiatus (Berg, 1907) – 

Batrachocottus nikolskii var. multiradiatus Berg, 

D  6-8, D2 P V A 
sp.br. l.l.

Distribution. Endemic to Lake Baikal: it inhabits 

Examined material: 42 specimens
References:

Adipocottus nikolskii (Berg, 1901) - Fatty 
sculpin

Cottus nikolskii

weight is up to 280 g. Coloration light brown or olive 
with dark and light spots, or monotone brown, grey or 

D  D2 P V A
sp.br. l.l.

Distribution. Endemic to Lake Baikal: it inhabits 

Examined material: 26 specimens

Adipocottus talievi (Sideleva, 1999) – Taliev’s 
sculpin

Batrachocottus talievi

dark and light spots, or monotone light brown, grey or 
D  6-8, D2 P V A

sp.br. l.l.
Distribution. Endemic to Lake Baikal: it inhabits 

Genus Batrachocottus Berg, 1903 – Big-head 
sculpins

Batrachocottus 
species: Cottus baicalensis

protruding knobs and crests. There is one spine on the 
preoperculum. Bony spicules there are only under the 

outward with through a short skin canaliculus with a 
terminal pore. The pores are large. The supraorbital 
canal opens with three pores in the pre-coronary part. 
There are two pores on the chin.

Batrachocottus baicalensis (Dybowski, 1874) – 
Big-head sculpin

Cottus baicalensis

Batrachocottus baicalensis pachytus

220 m.
Batrachocottus uschkani

Fig.2. The species of genus Adipocottus. The lateral view 
of A. multiradiatus (a), A. talievi (b), A. nikolskii (c) and shape 
of the head in dorsal projection: A. multiradiatus (d), A. talievi 
(e), A. nikolskii (f).
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D D2 P V
A sp.br.  l.l.

Distribution. Endemic to Lake Baikal: it inhabits 

Irkutsk Reservoir.

Genus Procottus Gratzianow, 1902 – Red 
sculpins

Procottus
species: Cottus jeittelesii

Description. The head without protruding knobs, 
crests and spines. The skin is naked. The sensory system 
is represented by free neuromasts grouped in lines that 
replicate the topography of sensory canals. Neuromasts 
are located in the epidermal pits.

Procottus bicolor Dybowski, 1908 – Bicolor 
[Red] sculpin

Procottus jeittelesii var. bicolor

is up to 40 g. The coloration can be of various shades of 
red, red-brown or purple with numerous light and dark 

D D2 V A sp.br. 
4-8, l.so. l.io. l.t. l.oc. 3-8, l.pm. 20-
30, l.l.

Distribution. Endemic to Lake Baikal: it inhabits 

Procottus gotoi Sideleva, 2001 – Goto’s sculpin
Procottus gotoi

D D2 V A sp.br. 4-8, 
l.so. l.io. l.t. l.oc. 3-8, l.pm. 20-30, 
l.l.

Distribution. Endemic to Lake Baikal: it inhabits 

Procottus gurwicii (Taliev, 1946) Dwarf [red] 
sculpin

Description. Length (TL) reaches 80 mm, weight 
is up to 8 g. The coloration can be of various shades 
of red, red-brown, purple or olive with numerous light 

D D2 V A

sp.br. l.so. l.io. l.t. l.oc. l.pm. 
l.l.

Distribution. Endemic to Lake Baikal: it inhabits 

Examined material: 4 specimens

Procottus jeittelesii (Dybowski, 1874) – 
Jeitteles’s [Red] sculpin

Cottus jeittelesii 
translated version of the article in German contains a 
link to the drawing in the original article in Russian, 

of red, red-brown or purple with numerous light and 
D D2 V A

sp.br. l.so. l.io. l.t. l.oc.
l.pm. l.l.

Distribution. Endemic to Lake Baikal: it inhabits 

Examined material: 43 specimens

Procottus major Taliev, 1949 – Big red sculpin
Procottus jeittelesi major

208) is invalid, since it is designated without specifying 

designate a single name-bearing type of the species, 
then the lectotype may be designated from the image 

no longer exists or cannot be traced does not of itself 

of red, red-brown or purple with light spots forming 
D D2 V A

sp.br. l.so. 20-34, l.io. l.t. l.oc. 
l.pm. 30-48, l.l.
Distribution. Endemic to Lake Baikal: it inhabits 

2003)
Procottus minor Taliev, 1946 – Little red 

sculpin
Procottus jeittelesi minor

part, Listvenichny Bay, depth 60-200 m. If there is an 
objective need to designate a single name-bearing type 
of the species, then the lectotype may be designated 

this specimen no longer exists or cannot be traced does 
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the Code).

D  
D2 V A sp.br. l.so. 
l.io. l.t. l.oc. l.pm. l.l.

Distribution. Endemic to Lake Baikal: it inhabits 

Examined material: 8 specimens

Tribe Comephorini Bonaparte, 1850 – Baikal 

Comephorini Comephorus 

Genus Comephorus LaCepede, 1800 – Baikal 

Comephorus
Callionimus baïkalensis

protruding knobs, crests and spines. There are no 

organs of the sensory system have the appearance of 
extensive cavities, which are hypertrophied fontanelles 
of sensory canals, delimited by thin bone bridges, and 
tightened by a connective tissue membrane with large 
pores. The supraorbital canal in the pre-coronary region 
opens in three pores. There is one pore on the chin.

Comephorus baikalensis (Pallas, 1776) – Big 
golomyanka

Callionimus baïkalensis

is invalid, since it is designated without specifying the 

of the Code).
Description. The females reach a length (TL) up 

D D2 A P
sp.br.  l.l.

Distribution. Endemic to Lake Baikal: it inhabits 
the open water area of the lake from the surface to 
maximum depths.

and Makarov, 2022).
Comephorus dybowski 

golomyanka
Comephorus Dybowski

D D
A P sp.br.  l.l.

Distribution. Endemic to Lake Baikal: it inhabits 
the open water area of the lake from the surface to 
maximum depths.

Tribe Cottini Bonaparte, 1831 – Common 
Sculpins

Cottus 

According to the molecular data (Kinziger et al., 

genera of freshwater sculpins: Cottus
Cephalocottus Cottopsis
Mesocottus Paracottus
Uranidea Alpinocottus (for 
two species: A. poecilopus and A. volki). Their distinctive 

Genus Alpinocottus gen. nov. – Alpine sculpins
Masc. Type species: Cottus poecilopus Heckel, 

Description (Fig.3). The head is moderately 

protruding knobs and crests. The preopercular spine 

spiny and four soft rays. The fourth ray is shortened (no 

There are spicules on the body only under the pectoral 

with through a short and narrow skin canaliculus with 
a terminal pore. The pores are small. The supraorbital 
canal opens with three pores in the pre-coronary part. 
There are two pores on the chin.

Etymology: the name Alpinocottus is derived 
from the Latin words alpinus means alpine, mountain 
and cottus means sculpin. It is a translation into Latin 

this genus.

A. poecilopus A. volki (Taranetz, 
A. volki is distributed only in 

Fig.3. The Alpinocottus poecilopus A. 
poecilopus szanaga Cottus 
poecilopus Cottus szanaga 

A. poecilopus szanaga from Verkhnekicherskoye lake, Baikal 
A. poecilopus szanaga from Ilikta 

projection of the anterior part of the body showing the shape 
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the basin of the Japanese sea in the southern part of 
Russian Far East from the Velikaya Kema River to the 

A. poecilopus is a widespread 

and the Carpathians in the west) polytypical species, 
geographical isolates of which it is advisable to consider 

of them, A. poecilopus szanaga inhabits Baikal Region.
Alpinocottus poecilopus (Heckel, 1840) – 

Alpine sculpin
Cottus poecilopus

Alpinocottus poecilopus szanaga (Dybowski, 
1869) – East Siberian alpine sculpin

Cottus szanaga

Amur River basin, Russia.
Cottus kuznetzovi

designated without specifying the exceptional necessity 

Description. The maximum length (TL) and 

coloration is gray, light brown or olive with numerous 
dark and light spots forming transverse bands of 
irregular outlines. D D2

Distribution. The range area includes the Amur 
and Lena basins and Arctic rivers from the Putorana 
Plateau to the lower reaches of the Kolyma. In Baikal 
region, it inhabits the Lena basin almost everywhere. 
In Baikal basin, it inhabits the tributaries of the 
Verkhnyaya Angara.

Examined material: 288 specimens.

Genus Cottus Linnaeus 1758 – Common 
sculpins

Cottus Cottus 
gobio

without protruding knobs and crests. The preopercular 
spine is large, sharp, sickle-shaped curved, sometimes 

their rudiments, cover the entire upper part of the body, 

of the sensory canals open outward with through a 
short and narrow skin canaliculus with a terminal pore. 
The pores are small. The supraorbital canal opens with 
two pores in the pre-coronary part. There is one pore 
on the chin.

Cottus sibiricus Warpachowski, 1889 – 
Siberian sculpin

Cottus sibiricus

coloration is reddish-brown or yellowish-gray with 
numerous spots forming vertical stripes. There are 
numerous bone spicules on the back and sides. D
D2 P V A sp. br. l.l. 33-40.

Distribution. The range area is mosaic from the 

Lena, Kirenga, Vitim, Irkut, Kitoy and Belaya, less often 
their tributaries.

Genus Paracottus Taliev, 1955 – Stone sculpins
Paracottus Cottus 

knerii 

small or rudimentary spines on the preoperculum. The 

fontanels of the sensory canals open outward with 
through a short and narrow skin canaliculus with a 
terminal pore. The pores are small. The supraorbital 
canal opens with three pores in the pre-coronary part. 
There are two pores on the chin.

Paracottus knerii (Dybowski, 1874) – Stone 
sculpin

Cottus knerii

Baikal, near Kultuk village.
Cottus knerii var. nudus

Paracottus (Paracottus) insularis

Paracottus (Paracottus) kneri putorania Koryakov 

Description. The maximum length (TL) and 

D
D2 V sp.br.  l.l.

Distribution. The range area includes the coastal 

mountain lakes of their basins. It inhabits the stony 
bottom.

Tribe Cottocomephorini Berg, 1906 – Baikal 

Cottocomephorus
The tribe includes two genera of benthopelagic 
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sculpins Cottocomephorus Leocottus 

Genus Cottocomephorus Pellegrin, 1900 – 

Cottocomephorus 
type species: Cottocomephorus megalops
by monotypy.

Description. Head without protruding knobs and 

spiny and four soft rays. Bony spicules are located only 

canals open outward with through a short and narrow 
skin canaliculus with a terminal pore. The pores are 
small. The supraorbital canal opens with two pores in 
the pre-coronary part. There are two pores on the chin.

Cottocomephorus comephoroides (Berg, 1901) 

Cottus comephoroides

Cottocomephorus grewingkii var. siemenkiewiczii 

Description. Males reach the length (TL) up to 

D D2
V sp.br.  l.l.

Distribution. Endemic to Lake Baikal: it inhabits 

Cottocomephorus grewingkii (Dybowski, 1874) 

Cottus grewingkii

southern part, near Kultuk village.
Cottocomephorus grewingki var. alexandrae Taliev, 

Marituy village and between Tankhoy and Vydrino 

Cottocomephorus grewingki alexandrae Taliev, 

bay).
Description. Males reach the length (TL) up to 

D  
D2 V sp.br.  

l.l.

Distribution. Endemic to Lake Baikal: it inhabits 

Angara reservoirs.

Cottocomephorus inermis (Jakowlew, 1890) – 

Cottus inermis

designated without specifying the exceptional necessity 

Cottocomephorus megalops

Description. Males reach the length (TL) up to 

D D2 V sp.br.  
l.l.

Distribution. Endemic to Lake Baikal: it inhabits 

of this species in the upper reaches of the Angara River 
are known, up to 300 km below the source.

Genus Leocottus Palmer, 1961 – Sandy 
sculpins

Leocottus 

Paracottus; type species: Paracottus (Leocottus) pelagicus 

Description. Head without protruding knobs and 

spiny and four soft rays. Bony spicules or their rudiments 
cover the entire upper part of the body, or they are 

the sensory canals open outward with through a short 
and narrow skin canaliculus with a terminal pore. The 
pores are small. The supraorbital canal opens with two 
pores in the pre-coronary part. There are two pores on 
the chin.

Leocottus kesslerii (Dybowski, 1874) – Sandy 
sculpin

Cottus kesslerii

southern part, near Kultuk village.
Cottus trigonocephalus



Bogdanov B.E. / Limnology and Freshwater Biology 2023 (3): 63-95

Cottus kesslerii var. nudus

Cottus kessleri bauntovi

unknown.
Paracottus (Leocottus) kessleri lubricus Taliev, 

Paracottus (Leocottus) pelagicus

Lake Baikal, southern part.
Paracottus kessleri arachlensis

basin
Paracottus kessleri gussinensis

Description. The maximum length (TL) and 

is of various shades of brown or grey-olive with dark 
D D2 V

A sp.br. l.l.
Distribution. The distribution area includes the 

Angara River and the Angara reservoirs. It inhabits the 
sandy and stony-sandy bottom.

5. Conclusion

Currently, 42 valid species belonging to ten 
genera and seven subgenera have been recorded in 
Lake Baikal and water systems of Baikal region:

Genus Abyssocottus 
Abyssocottus 

A. fuscus 

A. pumilus 
sculpin

Asprocottus 
A. abyssalis 
sculpin
A. herzensteini 
A. intermedius 
A. korjakovi 
A. parmiferus 
A. platycephalus 
A. pulcher 

Cottinella
A. boulengeri 

Cyphocottus 
A. eurystomus
sculpin
A. megalops

Korotnevia Bogdanov, subgenus novum
A. elochini 
A. gibbosus 
sculpin
A. subulatus

Limnocottus 
A. bergi 
A. bergianus 
A. godlewskii 
sculpin
A. griseus 
A. pallidus 

Neocottus 
A. thermalis
A. werestschagini 
sculpin

Genus Adipocottus 
sculpins

A. multiradiatus 
A. nikolskii 
A. talievi

Genus Batrachocottus 
B. baicalensis 

Genus Procottus 
P. bicolor 
P. gotoi
P. gurwicii 
P. jeittelesii 
sculpin
P. major 
P. minor 

Genus Comephorus 
Golomyanka

C. baikalensis
C. dybowski 

Genus Alpinocottus
A. poecilopus szanaga

Genus Cottus
C. sibiricus
sculpin

Genus Paracottus 
P. knerii 

sculpins
Genus Cottocomephorus 

C. comephoroides

C. grewingkii 
sculpin
C. inermis 
sculpin

Genus Leocottus 
L. kesslerii 
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TL D , D2, P, A
sp.br. 

l.l. 
l.so., 

l.io., l.t., l.oc., l.pm. 

4. 

Abyssocottini 
Abyssocottus 

Abyssocottus

Abyssocottus, Asprocottus, Cottinella, 
Limnocottus, Neocottus Korotnevia (subgen.nov).

Batrachocottus 
(B. nikoskii, B. multiradiatus, B. talievi

Adipocottus
Abyssocottus

Batrachocottus B. 
baicalensis.

Abyssocottus 

Abyssocottus 

etmoideum, prefrontale, 
frontale and suborbitale preoperculum

Abyssocottus 

Abyssocottus 

preoperculum

Abyssocottus (Abyssocottus) fuscus Bogdanov, 

Abyssocottus fuscus

D D2 
A sp.br. 6-8, l.so. l.io.

l.t. 3-4, l.oc. l.pm. 20-30, l.l.

Berg, 
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D  3-6, D2 A
sp.br. l.so. l.io. l.t. l.oc. l.pm. 

l.l.

Abyssocottus (Abyssocottus) pumilus Bogdanov, 

Abyssocottus pumilus

D D2 A sp.br. 
6-8, l.so. l.io. l.t. 4, l.oc. l.pm. l.l. 32-
38.

Asprocottus 

Asprocottus 
Asprocottus herzensteini 

Abyssocottus (Asprocottus) abyssalis (Taliev, 

Asprocottus herzensteini abyssalis

D D2 A sp.br. 6-8, 
l.so. l.io. l.t. 4-6, l.oc. l.pm. 

l.l.

Abyssocottus (Asprocottus) herzensteini (Berg, 

Asprocottus herzensteini 

D D2 A sp.br.
l.so. l.io. l.t. 2-4, l.oc. l.pm. l.l. 

Abyssocottus (Asprocottus) intermedius 

Asprocottus herzensteini intermedius 

D D2 A sp.br. l.so.
l.io. l.t. 6-6, l.oc. l.pm. l.l.

Abyssocottus (Asprocottus) korjakovi (Sideleva, 

Asprocottus korjakovi 

Asprocottus korjakovi minor

A. 
korjakovi korjakovi

A. korjakovi minor
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D D2 A
sp.br. l.so. l.io. l.t. l.oc. l.pm. 

 l.l.

Abyssocottus (Asprocottus) parmiferus (Taliev, 

Asprocottus herzensteini parmiferus 

D D2
A sp.br. 4-6, l.so. l.io.

l.t. 2-4, l.oc. l.pm. l.l. 20-40.

Abyssocottus (Asprocottus) platycephalus 

Asprocottus herzensteini platycephalus 

D D2 V A sp.br. 
4-8, l.so. l.io. l.t. 2-4, l.oc.
l.pm.  l.l. (30) 32-42.

Abyssocottus (Asprocottus) pulcher (Taliev, 

Asprocottus pulcher

D D2 A sp.br. l.so.
l.io. l.t. 4-6, l.oc. l.pm. 

l.l.

Cottinella Berg, 1907 – 

Cottinella 
Abyssocottus Abyssocottus boulengeri Berg, 

Abyssocottus (Cottinella) boulengeri Berg, 

Abyssocottus boulengeri 

D  4-6, D2
A sp.br. l.so. l.io.

l.t. l.oc. l.pm. l.l.

Cyphocottus Sideleva, 2003 – 

Cyphocottus 
Cottus megalops 



84

Abyssocottus (Cyphocottus) eurystomus 

Asprocottus megalops eurystomus 

D
D2 A sp.br. l.so. 

l.io. l.t. l.oc. l.pm. l.l.

Abyssocottus (Cyphocottus) megalops 

Cottus megalops

Limnocottus megalops elegans 

D  6-8, D2 A sp.br. 
l.so. l.io. l.t. l.oc. 2-4, l.pm.

l.l.

Korotnevia Bogdanov, subgenus 

Korotnevia

Abyssocottus gibbosus
Abyssocottus gibbosus
Abyssocottus gibbosus var. subulatus 

Abyssocottus elochini Taliev, 
Abyssocottus gibbosus 

A. subulatus A. gibbosus

Abyssocottus gibbosus Berg, 

A. elochini).

Abyssocottus (Korotnevia) elochini Taliev, 

Abyssocottus elochini

D D2 A 
sp.br. l.so. l.io. l.t. l.oc. 2, l.pm.

l.l. 30-33.

2003).
Abyssocottus (Korotnevia) gibbosus Berg, 1906 

Abyssocottus gibbosus 



D D2 A sp.br. 
4-6, l.so. l.io. l.t. 4-6, l.oc. l.pm.
l.l. 36-46.

Abyssocottus (Korotnevia) subulatus Dybowski, 

Abyssocottus gibbosus var. subulatus Dybowski, 

D D2 
A sp.br. l.so. l.io.

l.t. l.oc. l.pm. l.l.

Limnocottus 

Limnocottus 
Cottus godlewskii 

A. godlewskii.
Abyssocottus (Limnocottus) bergi (Dybowski, 

Limnocottus godlewskii var. bergi Dybowski, 

D  
4-6, D2 A sp.br. l.so. 
l.io. 30-40, l.t. l.oc. l.pm. 28-38, l.l.

Abyssocottus (Limnocottus) bergianus (Taliev, 

Limnocottus bergianus

D
D2 A sp.br. l.so. 

l.io. 23-33, l.t. l.oc. l.pm. l.l.

Abyssocottus (Limnocottus) godlewskii 

Cottus godlewskii 

D
D2 A sp.br. 6-8, l.so. 

l.io. 24-34, l.t. l.oc. l.pm. 23-38, l.l.

Abyssocottus (Limnocottus) griseus Taliev, 

Abyssocottus godlewskii griseus 

L. godlewskii

D  4-6, D2 A 
sp.br. l.so. l.io. l.t. 3-6, l.oc.

l.pm. l.l.
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Abyssocottus (Limnocottus) pallidus (Taliev, 

Limnocottus pallidus

D
3-6, D2 A sp.br. l.so. 
l.io. 23-40, l.t. l.oc. l.pm. l.l.

Neocottus 

Neocottus
Abyssocottus werestschagini 

Abyssocottus (Neocottus) thermalis (Sideleva, 

Neocottus thermalis 

D
D2 A sp.br. l.so. l.io. 
l.t. l.oc. l.pm. l.l.

Abyssocottus (Neocottus) werestschagini 

Abyssocottus werestschagini

Adipocottus A. 
multiradiatus (a), A. talievi (b), A. nikolskii 

A. multiradiatus (d), A. talievi (e), A. 
nikolskii (f).

D  6-8, 
D2 A sp.br. 6-8, l.so. l.io. 

l.t. 2-4, l.oc. l.pm. l.l.

Adipocottus Bogdanov genus novum – 

Cottus nikolskii

preoperculum



Adipocottus
adiposus,

cottus

A. nikolskii –
Adipocottus multiradiatus (Berg, 1907) – 

Batrachocottus nikolskii var. multiradiatus Berg, 

D  6-8, D2 P 
A sp.br. l.l.

Adipocottus nikolskii 

Cottus nikolskii

D D2
P A sp.br. l.l.

Adipocottus talievi (Sideleva, 1999) – 

Batrachocottus talievi

D
6-8, D2 P A sp.br. l.l.

Batrachocottus Berg, 1903 – 

Batrachocottus 
Cottus baicalensis 

Batrachocottus baicalensis (Dybowski, 1874) – 

Cottus baicalensis 

Batrachocottus baicalensis pachytus

Batrachocottus uschkani

D
D2 P A sp.br. l.l.

Procottus 

Procottus
Cottus jeittelesii 

Procottus bicolor 

Procottus jeittelesii var. bicolor

D D2 A sp.br. 4-8, l.so. 
23, l.io. l.t. l.oc. 3-8, l.pm. 20-30, l.l.

Procottus gotoi 

Procottus gotoi 
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D D2 A 
sp.br. 4-8, l.so. l.io. l.t. l.oc. 

3-8, l.pm. 20-30, l.l.

Procottus gurwicii 

D D2 A
sp.br. l.so. l.io. l.t. l.oc. l.pm. 

l.l.

Procottus jeittelesii (Dybowski, 1874) – 

Cottus jeittelesii 

D D2 A sp.br. l.so. 
32, l.io. l.t. l.oc. l.pm. l.l. 82-

Procottus major 

Procottus jeittelesi major

D D2 A sp.br.
l.so. 20-34, l.io. l.t. l.oc. l.pm. 30-48, 
l.l.

2003)
Procottus minor 

Procottus jeittelesi minor

D D2 A
sp.br. l.so. l.io. l.t. l.oc. l.pm. 

l.l.

Comephorini 
Comephorus 

Comephorus 
Comephorus 

Callionimus baïkalensis 

Comephorus baikalensis (Pallas, 1776) – 

Callionimus baïkalensis 



D D2 30-
34, A 30-36, P sp.br. l.l.

Anoshko and Makarov, 2022).
Comephorus dybowski 

Comephorus Dybowski 

D D A 32-
36, P sp.br. 24-28, l.l.

Anoshko and Makarov, 2022).

Cottus 

Cottus 
Cephalocottus 

Cottopsis Mesocottus 
Paracottus Uranidea 

Alpinocottus A. poecilopus and 
A. volki

Alpinocottus 

Cottus poecilopus Heckel 

Alpinocottus 
alpinus

cottus

A. poecilopus
A. volki A. 
volki

A. poecilopus

A. 
poecilopus szanaga

Alpinocottus poecilopus (Heckel, 1840) – 

Cottus poecilopus 

Alpinocottus poecilopus szanaga (Dybowski, 

Cottus szanaga 

Cottus kuznetzovi

Alpinocottus 
poecilopus A. poecilopus szanaga (Dybowski, 

Cottus poecilopus
Cottus szanaga

A. poecilopus szanaga

A. poecilopus szanaga



D D2 P
A sp.br l.l

Cottus 

Cottus 
Cottus gobio 

Cottus sibiricus Warpachowski, 1889 – 

Cottus sibiricus

D D2 
P A sp. br. l.l. 33-40.

Paracottus 

Paracottus

Cottus knerii 

Paracottus knerii (Dybowski, 1874) – 

Cottus knerii 

Cottus knerii var. nudus 

Paracottus (Paracottus) insularis 

Paracottus (Paracottus) kneri putorania 

D D2 sp.br.
l.l.

Cottocomephorus 

Cottocomephorus 
Leocottus 

Cottocomephorus Pellegrin, 1900 – 

Cottocomephorus 
Cottocomephorus megalops Pellegrin 



Cottocomephorus comephoroides (Berg, 1901) 

Cottus comephoroides

Cottocomephorus grewingkii var. siemenkiewiczii 

D D2
20,  20-23, sp.br. l.l.

Cottocomephorus grewingkii (Dybowski, 1874) 

Cottus grewingkii 

Cottocomephorus grewingki var. alexandrae 

Cottocomephorus grewingki alexandrae Taliev, 

D D2 sp.br. l.l. 

Cottocomephorus inermis (Jakowlew, 1890) – 

Cottus inermis

invalid, since it designated without specifying the 

of the Code).
Cottocomephorus megalops

D D2  20-23, sp.br. l.l. 

Leocottus 

Leocottus
Paracottus

Paracottus (Leocottus) pelagicus

Leocottus kesslerii (Dybowski, 1874) – 

Cottus kesslerii 

Cottus trigonocephalus

Cottus kesslerii var. nudus

Cottus kessleri bauntovi 

Paracottus (Leocottus) kessleri lubricus 

Paracottus (Leocottus) pelagicus 



Paracottus kessleri arachlensis

Paracottus kessleri gussinensis

D D2 
20, A sp.br. l.l.

5. 

Abyssocottus 

Abyssocottus 

A. fuscus 

A. pumilus 

Asprocottus 

A. abyssalis 

A. herzensteini 

A. intermedius 

A. korjakovi 

A. parmiferus 

A. platycephalus 

A. pulcher 

Cottinella 

A. boulengeri 

Cyphocottus 

A. megalops

Korotnevia 

A. elochini 

A. gibbosus 

A. subulatus 

Limnocottus 

A. bergi 
A. bergianus 

A. godlewskii 

A. griseus 

A. pallidus 
Neocottus 

A. thermalis

A. werestschagini 

Adipocottus 

A. multiradiatus 

A. nikolskii 
A. talievi

Batrachocottus 

B. baicalensis 

Procottus 

P. bicolor 

P. gotoi
P. gurwicii 

P. jeittelesii 

P. major 

P. minor 

Comephorus 
C. baikalensis
C. dybowski 

Alpinocottus 

A. poecilopus szanaga

Cottus 



C. sibiricus 

Paracottus 
P. knerii  – 

Cottocomephorus 

C. comephoroides

C. grewingkii 

C. inermis 

Leocottus 
L. kesslerii 

Cottus 
cf. poecilopus

https://archive.org/details/

https://www.

Paracottus knerii

Leocottus 
kesslerii

Limnocottus

Cottus sibiricus (Cottidae, 

Cottus poecilopus 

https://archive.org/details/
wissenschaftlich02koro/page/n43/mode/2up

Cottus volki 

30.

Batrachocottus

Cottus sibiricus 
Cottus dzungaricus (Cottidae). 

Cottus poecilopus (Cottidae) 



Cottocomephoridae und Comephoridae) des Baikalsees. 
https://www.

(Fam. Cottidae, Cottocomephoridae und Comephoridae). 

https://archive.org/details/
wissenschaftlich03koro/page/42/mode/2up

types de poissons du Muséum national d’Histoire Naturelle. 
(Poissons a joues cuirassées). Publications diverses du 

Batrachocottus (Pisces: 

diagnostic features of sculpins of the genus Asprocottus 

diagnostic features of sculpins of the genus Cottocomephorus 
(Perciformes: Cottidae). Limnology and Freshwater Biology. 

Cyphocottus 
(Pisces: Cottidae). Limnology and Freshwater Biology. 2: 

metodica degli animali vertebrati. Roma. Presso Antonio 
https://www.biodiversitylibrary.

Editio reformata. Batavia: E.J. Brill.

Verhandlungen der K.-K. zoologisch-botanischen Gesellschaft 
https://www.

Verhandlungen der K.-K. zoologisch-botanischen Gesellschaft 
https://www.biodiversitylibrary.

http://
researcharchive.calacademy.org/research/ichthyology/

catadromous fourspine sculpin, Rheopresbe kazika (Jordan 

https://www.biodiversitylibrary.org/

International Commission on Zoological Nomenclature. 

fourth edition International. London: Trust for Zoological 
https://www.iczn.org/the-code/the-

international-code-of-zoological-nomenclature/

in Lake Baikal explored with mtDNA sequencing. Molecular 

Poisons. T. 4. Paris: Plassan. https://archive.org/details/

regna tria naturae, secundum classes, ordines, genera, species, 

https://www.biodiversitylibrary.

https://www.biodiversitylibrary.org/

Leiden: Backhuys Publishing.

early-lifehistory specializations. Molecular Phylogenetic and 

mitochondrial genomes and phylogenetic analysis of four 



Broad-scale phylogeography of the Palearctic freshwater 

ympev.2008.02.002
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Original Article

Assessment of heavy metal content in 
groundwaters of Ikpe Community, Akwa 
Ibom State, Niger Delta, Nigeria 

Department of Zoology and Environmental Biology, Michael Okpara University of Agriculture, Umudike, Nigeria

ABSTRACT. Accumulation of heavy metals in groundwater system could portend adverse health 

using standard methods and water quality indices to determine its suitability for human consumption. 
Eight heavy metals were evaluated using Heavy metal Pollution Index (HPI) and Comprehensive 
Pollution Index (CPI). The results were compared with the National drinking water standard. Results 

as well as the general conditions of the wells and their environment. The water quality indices (HPI 
and CPI) showed varying levels of heavy metal pollution in line with the heavy metal concentrations. 

and it can be used for other purposes.

Keywords: Heavy metal, assessment, groundwater, anthropogenic, HPI, CPI

1. Introduction

Globally, groundwater is an indispensible 

a number of natural factors like the structure of the 
geology, lithology and geochemical processes etc. that 
can work together to degrade its quality (Hassen et 

from contaminants introduced into the environment 

of groundwater is a complex problem requiring urgent 
attention.

Heavy metal contamination of groundwater 
comes from a number of anthropogenic activities 
like agriculture, industrial activities, mining and 
indiscriminate dumping of wastes, etc. (Manisalidis et 

et al., 2023a). Heavy metal contamination of water is 
associated with huge medical and health implications 

over other sources when it comes to drinking water 

assessment is done by comparing the observed 
parameters with national and international standards, 
which may provide limited information on the quality 

meaningful inferences on the quality of the water when 
large number of parameters is involved under varying 

need to introduce water quality indices that is capable 
of aggregating and reducing large amount of water 
quality data into a simple and single value (Aljanabi et 

consumption can be assessed using a number of indices 
like heavy metal pollution index and comprehensive 
pollution index. Researchers have used these indices 
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In Nigeria, greater portion of the 
population’s drinking and domestic water 
needs are provided by boreholes and hand-

the assessment of groundwater quality is very 

study is aimed at assessing the heavy metal 
content of some groundwater sources in Ikpe 

à-vis its suitability for human consumption.

2. Materials and methods
2.1. Description of study area

Ikpe community is made up of many 
villages with Ikot Nton, Mbiabet, Nkana, 
Itie Ikpe being prominent. The community 
is located in the coastal area of Ini local 

sand and gravel mining activities. The 
community depends on hand dug wells as 
major source of water for drinking and other 
domestic purposes because pipe-borne water 
are lacking due to the terrain of the area.

2.2. Sampling Points

Five hand dug wells were randomly 

was located in Ikpe Ikot Nkon, within the 
vicinity of Holy Catholic Church and covered 
with rusted metal (Fig.2). The water is 
extracted for domestic use with underground 
water pump into plastic storage water tanks. 
No human activities were observed during 

in Ikpe Ikot Nkon. The well was located 
behind a roadside market, and automobile 

well was properly constructed but not 
covered (Fig.2).The well water was extracted 
for domestic use by the people using a 

market were discarded into a stream beside 

in Ikpe Ikot Nkon. The well was properly 
constructed and had a wooden cover (Fig.2). 
No human activities were observed during 

located in Itie Ikpe. The well was properly 
constructed but the edge was at the ground 
level, uncovered and unkempt (Fig.2). The 

during the wet season. The well was located 
adjacent a wetland where rice and other 

Fig.1.

Fig.2. Images of studied wells
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Ikpe. The well was properly constructed but the edge 
was at the ground level, uncovered with some grasses 
around the edge (Fig.2). The area is also low-lying and 

was located adjacent a wetland where rice and other 

close to the wetland.

2.3. Samples collection, data analyses 
and quality control

were collected between April 2022 and November 2022 
(eight months). The samples were collected monthly 

cleaned with detergent, rinsed with tap water until 
they were free of detergent and dried in sun rays. The 
containers were rinsed three times with well water 
samples before collection. Each sample was collected 
by submerging the sampling bottle into each hand dug 
well below the surface with the aid of a PVC pole.

The samples collected were transported on 
ice chest to the laboratory. The water samples were 
digested according to standard laboratory procedure. 
After digestion, eight heavy metals - chromium (Cr), 
cadmium (Cd), Nickel (Ni), Manganese (Mn), Zinc 
(Zn),Iron (Fe), Lead (Pb) and Arsenic (As) were analyzed 

samples duplicates were included in the heavy metals 
analytical process. All data were summarized with 

while Tukey Pairwise posthoc was used to determine 

2.4. Water quality assessment

heavy metal pollution index (HPI) and comprehensive 
pollution index (CPI).

Heavy metal pollution index (HPI)
The index based on weighted arithmetic mean 

The overall water quality in relation to heavy metal 
concentration has been evaluated with the index 

using the formula:

HPI �
�

��Qi Wi
Wi

i- i 
is the unit weightage of the i

calculated with the equation below:

Qi � �100
Ci
Si

 (2)

where, Ci is the measured value of i-th parameter and 
i-th parameter set by FMEnv 

Comprehensive pollution index (CPI)
The index provides vital information about water 

heavy metals were used to calculate the CPI using the 
formula below:

CPI Pl�
�
�1
0n
i

i

n
 (3)

where, n is the number of considered heavy metals and 
PIi is the pollution index number i. The PIi is calculated 
using the equation:

Pli Ci
Si

 (4)

where, Ci is the concentration of each heavy metal 
i is the acceptable limit for each heavy metal 

3. Results and Discussion

The summary of the heavy metal results is 

This could be attributed to the well construction, 

laden with inorganic and organic chemicals can also 
discharge into the well during the wet season because 

well constructed with edges above ground level and 

this study range in hand dug wells around dumpsites 

mg/L was recorded in the leachates. However, higher 
values were recorded in related studies in Nigeria. 

et al. (2020) attributed the high Cr values recorded to 
improper waste disposal and community markets.
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be attributed to the same factors. Higher values were 
recorded in related studies in Nigeria. Folorunsho et 

mg/L in Ibadan, Nigeria and Tsor et al. (2022) recorded 

Cd is the most toxic element, their presence in drinking 

damage and potential prostate cancer in humans 
subjected to extreme exposure of Cd in contaminated 
water.

The values were generally high in all the wells 
irrespective of the well conditions. The highest values 

et al., 2022). Geogenic contamination is the natural 
occurrence of some elements in groundwater at elevated 
levels above acceptable limits with potential of adverse 

recorded in related studies in Nigeria. Folorunsho et 

et al. (2000), cardiovascular and kidney diseases in 
humans are associate with intake of Ni contaminated 

of the respiratory tract (Kasprzak et al., 2003).

was within acceptable limit. This could be attributed 

in Nigeria, Folorunsho et al. (2022) recorded lower 

human neurotoxin especially when the concentrations 
exceed the standard limit in drinking water and food 

conditions is the hypermanganesemia-induced cerebral 

the condition include Parkinsonian-like syndrome 

Table 1. The mean, range values of heavy metals and pollution indices recorded during the study period

Heavy metals 
(mg/L)

STATION 1
X ±S.E.M

STATION 2
X ±S.E.M

STATION 3
X ±S.E.M

STATION 4
X ±S.E.M

STATION 5
X ±S.E.M

FMEnv
(2011)

Cr 0.002±0.0004a 0.002±0.0003a

(0.002 - 0.004)
a b b

Cd a 0.002±0.0003ab 0.002±0.0004ab 0.004±0.0008bc c 0.003

Ni ab b ab ab a 0.02

Mn a b 0.003±0.00036a c c 0.2

Zn a ab b a ab 3.0

Fe 0.362±0.038 0.3

Pb 0.002±0.0003a b a a 0.002±0.0002a

As ND ND ND 0.003±0.0004

HPI 44.62 126.30 65.89 100.06 112.86

CPI 0.48 1.33 0.55 0.90 0.98
Note:
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(manganism), neuropsychiatric symptoms and stroke 

The concentrations of zinc were within the 

Folorunsho et al. (2022) recorded lower values (0.003 

Nigeria while Jagaba et al. (2020) recorded values 

associated with intake of Zn in normal concentration 

In children, low concentration of zinc is associated 
with poor development of brain, and vulnerability 

the wells. The highest values were recorded in wells 

4. All mean values exceeded the acceptable limit (0.3 

that Fe concentrations in excess of acceptable limit 

in groundwaters from 60 locations in eastern Niger 
Delta by Abam and Nwankwoala (2020) though lower 

Zhang et al. (2003) pointed that acute exposure to Fe 
come with neurological dysfunction, while Musa et al. 

with gastrointestinal irritation, which could led to high 
growth of Iron bacteria.

The highest value was recorded in well 2 and the 

except in well 2 where all the values exceeded limit and 

(wastes from the roadside market and automobile 

constructed but had no cover which could predispose 

2022). High values were recorded elsewhere in Nigeria, 

Ibadan, Nigeria. However, Pb was not recorded by Tsor 

(Pb) is both a toxic and non-essential heavy metal that 
contributes no nutritional value to living organisms, 

is injurious even at low concentration in drinking 

lead toxicity is associated with poor coordination of 
brain, central nervous system and kidney dysfunction 

(2023b) documented that lead toxicity in adult causes 

noxiousness and dysfunction of central nervous system.
The arsenic (As) values ranged between 0.00 

recorded could be attributed to pesticides and fertilizers 

shown that fertilizers and agrochemicals are sources of 

associated with arsenic poisoning include spots on the 
skin, high blood pressure, diabetes, cancers of the skin, 
urinary bladder, kidney and lungs (Prakash and Verma, 

Heavy metal pollution index (HPI) and 

Jonah et al., 2023b).
The HPI and CPI values are also presented in 

The highest was recorded in well 2 while the lowest 

indicating moderate metallic contamination (Mohan et 

were recorded elsewhere in Nigeria. Kwaya et al. 

in groundwater (boreholes and wells) in Maru Town 

Central Nigeria.
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moderately polluted. CPI has been previously applied 
in the assessment of surface water in Nigeria (Anyanwu 

has helped in drawing a reliable inference on the water 
quality of the wells assessed in respect to heavy metal 
concentrations.

4. Conclusion

All the heavy metals evaluated had values that 
exceeded acceptable limits except lead and arsenic. 

higher and/or had values that exceeded acceptable 
limits. This could be attributed to geogenic and 

conditions of the wells and their environment. The 
water quality indices (HPI and CPI) showed varying 
levels of heavy metal pollution. Consequently, it can 

suitable for human consumption. However, it can be 
used for other purposes.

5. Acknowledgments

in map production.

The authors declare that they have no competing 
interests.

References

Abam T., Nwankwoala H. 2020. Hydrogeology of Eastern 

of Heavy Metals in Groundwater at New Panteka Area 
of Kaduna, Nigeria. International Journal of Engineering 

Abubakar Kana A. 2022. Heavy metal assessment of 

brief review of water quality indices and their applications. 

Application of pollution indices and health risk assessment 

pollution indices and health risk assessment approach. 

2022a. An appraisal of the physicochemical parameters of 

Balali-Mood M., Naseri K., Tahergorabi Z., Khazdair 

Metals: Mercury, Lead, Chromium, Cadmium, and Arsenic. 

associated with dysfunctions in the basal ganglia and 

assessment of heavy metals in water of the Lepenci River 

ground water in India (with a special note on Nitrate).Central 

Davoudi Moghaddam D., Haghizadeh A., Tahmasebipour 

a semi-arid river for drinking and irrigation purposes using 

Determination of the content of zinc, copper, lead, and 

stripping analysis. International Journal of Chemical Material 

Cadmium (Cd) contamination of groundwater in Dikrong 
River Basin, Paumpare District, Arunachal Pradesh, India. 

of Environment, Abuja, Nigeria.

Application of multivariate statistical analysis and 
hydrochemical and isotopic investigations for evaluation 



Jonah U.E., Anyanwu  E.D. / Limnology and Freshwater Biology 2023 (3): 96-103

of groundwater quality and its suitability for drinking and 

central Tunisia. Environmental Monitoring and Assessment, 

fertilizers on arsenic mobilization in the alluvial Bengal 

and health risk assessment of trace metals in waters from 

Heavy metals pollution indices and multivariate statistical 
evaluation of groundwater quality of Maru town and 

2020. Environmental and health impacts of air pollution: 

study on seasonal variation in hydro-chemical parameters of 
Ganga River water using comprehensive pollution index at 

heavy metals in drinking water and development of heavy 

metal contaminants in well water used for domestic purposes 

Assessment of arsenic contamination of underground water 

https://ejesm.org/doi/

et al. 2023. Assessment of Heavy Metals Contamination in 
Groundwater and Its Implications for Public Health Education: 

Investigation of lithological control of iron enrichment 

Impact on Human Health. International Journal of Biological 

pollution index for surface and spring water near a limestone 
mining area of the lower Himalayas. Environmental Geology, 

study on occurrence, risk estimation and health implications 

Hypermanganesemia-induced cerebral toxicity mimicking an 
acute ischemic stroke: a case report and review of overlapping 

32.

in drinking water and their environmental impact on human 

Physico-chemical Parameters and Heavy Metal Concentrations 

contamination through potentially harmful metals and 
its implications in groundwater management. Frontiers 

https://www.usgs.gov/mission-
areas/water-resources/science/arsenic-and-drinking-

https://groundwater-quality.org/sites/default/

analysis of water quality in the three Gorges reservoir, China, 

based integrated approach for identifying groundwater 

Zakaria N., Anornu G., Adomako D. et al. 2020. Evolution 
of groundwater hydrogeochemistry and assessment of 
groundwater quality in the Anayari catchment. Groundwater 



Jonah U.E., Anyanwu  E.D. / Limnology and Freshwater Biology 2023 (3): 96-103

and Human Health Risks of Groundwater Heavy Metals 

China. International Journal of Environmental Research and 

barrier system: a new frontier in metal Neurotoxicological 


