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SUMMARY. The beetle fauna of the Shokalsky
Island (Kara Sea) was surveyed. The island is situated
at 73°N in the extreme North of the West Siberian
sector of the Arctic. Thirteen beetle species from six
families were recorded (Staphylinidae, 5 species; Dytis-
cidae, 3; Carabidae, 2; Helophoridae, 1; Silphidae, 1;
Chrysomelidae, 1). The set of families recorded on
Shokalsky is similar to those known from other sectors
of the High Arctic. At species level the fauna of
Shokalsky is most similar to that of the northern Tay-
myr Peninsula. Staphylinids dominate in almost all
studied biotopes, both in abundance and species diver-
sity. Arctic and arctic-boreal-montane species consti-
tute 77% of the total fauna indicating that most species
are specialized cryophiles. Flight capability is reduced
in seven out of thirteen recorded species, and three
species (Pterostichus pinguedineus (Esch., 1823),
Micralymma dicksoni (Maklin, 1878), Chrysolina
septentrionalis (Mén., 1851)) are completely wing-
less. Dominance of flightless species in the fauna
suggests their continuous presence in the island at least
since the late Pleistocene.

PE3IOME. Ha o-Be Illokanbckoro (Kapckoe
MOpE), paCIIOJIOKEHHOM Ha CEBEPHOM IIpeJiene 3a-
nagHo-cubupckoro cekropa Apktuku (73°N), 06-
HapyKeHOo 13 BUIOB ®KECTKOKPBUIBIX U3 6 ceMECTB
(Staphylinidae, 5; Dytiscidae, 3; Carabidae, 2;
Helophoridae, 1; Silphidae, 1; Chrysomelidae, 1).
Habop cemelicTB COOTBETCTBYET TAaKOBBIM B IPYTHX
cektopax Bpicokoil ApKTuUKH, a BHUJIOBOH cocTaB
HauOoJiee CXOACH CO CIIMCKAaMHU JKYKOB CEBEPHOTO
Taiimeipa. Kyku-ctahuimHB TOMAHHPYIOT TTOYTH
BO BCEX M3YUYEHHBIX OMOTOMAX KakK MO YUCITY BUJOB,
Tak u 1o obmnnio. [Tourn 80% daynsr cocraBusior
KPUOOHMOHTHBIE BHJIBI — apKTHYECKUE M apKT0-00-
peo-MoHTaHHble. Y 7 u3 13 HaliIeHHBIX BUJOB CIO-
COOHOCTh K MOJETY OrpaHMuYeHa, a TPU BUJA —
Pterostichus pinguedineus (Esch., 1823), Micra-
lymma dicksoni (Méklin, 1878) u Chrysolina septen-
trionalis (Mén., 1851) — TONHOCTHIO OECKPBLIEI.
Takast 0coOeHHOCTH (hayHBI CBHJICTEILCTBYET O €€
MIPEEMCTBEHHOM Pa3BUTHH I10 KpaifHeil Mmepe ¢ KOH-
11a TJIelcTOoIleHa.
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Introduction

Coleoptera are the largest insect order with about
387,000 described species [Slipinski et al., 2011] be-
longing to 166 families [Lawrence, Newton, 1995].
The diversity of Coleoptera is unevenly distributed
across the latitudinal gradient, and drops sharply at
high latitudes [Danks, 1990; Chernov, 2002]. The
arctic beetle fauna totals up to 700-750 species be-
longing to 24 families [Chernov et al., 2014]. Only
14% of Canadian beetle families were recorded north
of the tree line [Danks, Foottit, 1989]. The Coleoptera
species list for the High Arctic (the area encompassing
both the subzone of arctic tundra and the polar desert
zone) includes only about 70 species from ten families
and this set of families is rather stable in different
sectors of the Arctic [Chernov, Makarova, 2008].

Information about beetles of the High Arctic is
scarce [see references in Chernov, Makarova, 2008]
and only few species have been recorded in polar
deserts [Makarova et al., 2007]. In arctic conditions,
parts of dead beetle exoskeletons are often well pre-
served and can be used for species identification,
making beetles an ideal group for detecting changes
in the environment, both long [Ashworth, 2001;
Kuzmina, 2017] and short [Coope, 1987] term, by
comparing present and past beetle faunas. This ap-
proach is possible only if there are a sufficient num-
ber of reference points with well documented present
day fauna. Arctic climate is changing particularly fast
[IPCC, 2014] and this is another reason why it is
important to inventory and analyze the contemporary
beetle fauna in the extreme North of West Siberia.
Few comprehensive species lists are available for
local faunas across the Arctic and the northern-most
published list for a local West Siberian fauna comes
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from a locality at the boundary between the arctic and
typical tundra in the Venuyeuoyakhe River basin in
the northern Yamal Peninsula at 71°04'N 72°20'E
[Ryabitsev, 1997]. This is some 200 km south of the
arca described in present study.

In summer of 2016, two members of the scientific
expedition of the Gydanskiy State Nature Reserve,
Mikhail S. Bizin and Anna A. Nekhaeva made the first
survey of arthropods of the Shokalsky Island, Kara
Sea, located next to the northern tip of the Gydan
Peninsula. Until now, only the bird and mammal fauna
of the island have been documented [Kalyakin et al.,
1999; Gorchakovskiy, 2015a, b; Dubrovsky, 2016;
Dubrovsky et al.,2016]. The goal of present study is to
describe the beetle fauna of the Shokalsky Island and
compare it to other High Arctic faunas.

Materials and methods

Study area

Islands of the Kara Sea represent the remnants of
the alluvial and lake plain that existed at the end of late
Pleistocene and was subsequently destroyed by the
rising sea [Kalyakin et al., 1999]. The Shokalsky
Island is small, 30 km x 20 km, and located east of the
Gulf of Ob mouth (Fig. 1), 5 km north of the Yavay
Peninsula, the north-western part of the Gydan Penin-
sula, and separated from the continent by the narrow
(5-9 km) and shallow (0.5-6 m) Gydan Strait. The
island is composed of sands and surrounded by a
shallow sea with pronounced tides. The island terrain
is mostly smooth or with flat hills cut throughout by a
network of brooks. Most of the island is a coastal
terrace with elevation not exceeding 4-7 m (10.1 m is
the maximum) [Kalyakin et al., 1999].

0¥

P‘
o
N\

“Shokalsky/lsl.) N\

2 (=)

Ty o

Kl :
oV )
} %2

o)

7, 8

A e &

*??‘ 2200 &

Pereprava > - g
Riv. ? oo; g : *

°, 'L! °o ¢ 0 0 0

°o
°

Fig. 1. Schematic map of the Kara Sea region, the extreme north of West Siberia. Study area is indicated with an asterisk.
Puc. 1. Cxemarudeckas kapra perrona Kapckoro mopsi, kpaiiHuii ceBep 3anmagHoit CuOupu. 3Be3109KOH OTMedeH paioH pador.
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The island has Arctic climate, severe and humid,
due to oceanic influence. During the last decade the
mean annual temperature at the nearest observation
point, Popov Weather Station (Belyy Island, northern
Yamal Peninsula), was —8.7 °C, the mean temperature
of July was 5.8 °C, and that of January was about —20
°C. Annual precipitation is just below 300 mm, with
about 50% as rain. Relative air humidity is high,
almost 90% on average [Weather Archive..., 2015].
Frost free period does not exceed two months, and the
depth of seasonally thawed layer is about 0.8—1.2 m.

389

The dominant soil types are Reductaquic Turbic Cry-
osols and Histic Reductaquic Turbic Cryosols [Kalya-
kin et al., 1999; classification by IUSS Working Group
WRB, 2015].

Like northern part of the Gydan Peninsula, the
Shokalsky Island is located within Yamal-Gydan sub-
province of the European-West Siberian province of the
Arctic floristic region [ Yurtsev et al., 1978]. The vascu-
lar plant flora includes 99 species [Rebristaya, 2002].
Presently, about 350 individuals of wild reindeer live on
the island [Gorchakovskiy, 2015a].

Figs 2-7. Typical biotopes studied: 2 — sedge-mossy hummocky tundra; 3 — cotton-grass bog; 4 — Dryas tundra; 5 — polar fox hill;
6 — low coastal marsh; 7 — geese molt site, bank of the Pereprava River (Shokalsky Island, Kara Sea, August 2016).

Puc. 2-7. W3yuennble THINYHBIE OHOTONBL: 2 — OCOKOBO-MOXOBas OyropkoBas TyHJIpa; 3 — IyMIHUIEBOe 00JI0TO; 4 — npuagoBas
TYHJpa; 5 — MEeCLlOBOE HOPOBHUILE; 6 — HU3KUI NMPUMOPCKUIA Maplll; 7 — TyCUHbIH JTMHHUK Ha Oepery p. Ilepenpasa (o-B Illokanbckoro,
Kapckoe mope, aBryct 2016 r.).
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Sampling

Terrestrial and aquatic beetles were collected in
August 1-23, 2016 in the south-western part of the
island near the Pereprava River mouth (72°58 N, 74°27
E), both manually and by traps (Table 1, Figs 2-7).
Altogether thirty samples of soil or sifted litter were
taken in different biotopes (Table 1) in 25 x 25 cm plots,
up to 3—5 cm deep. Specimens were extracted from the
samples manually, fixed in 75% ethanol for several
hours and then transferred to 96% ethanol (Staphylin-
idae) or placed on cotton layers (all other families). The
survey included also 650 trap-days for pitfall traps and
30 trap-days for bottle traps. A total of 357 adult bee-
tles and 16 larvae were collected (currently deposited at
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the Department of Zoology and Ecology, Moscow
Pedagogical State University, Russia and in the Natural
History Museum, University of Oslo, Norway).

Statistical analysis

To compare beetle faunas of different High Arctic
regions, we compiled species lists using earlier pub-
lished data [Chernov, Makarova, 2008]. Faunal similar-
ity between regions was estimated in PAST [Hammer et
al.,2017] using Kulczynski index for qualitative (pres-
ence/absence) data. General geographical distribution
of species was compiled mainly from Lobl and Smet-
ana, [2004], Makarov et al. [2013], and Nilsson &
Hajek [2017].

Table 1. Characteristics of the studied biotopes in the lower course of the Pereprava River, Shokalsky Island.
Ta6nuua 1. XapakrepucTika n3y4eHHbIX OMoTOMNOB (HIkHee Teuenue p. [lepenpasa, o-B Lllokanbckoro).

Land Collecting
Biotope ANCSEAPE | Coordinates Dominant plant species methods
position
PF | SS
Eriophorum scheuchzeri, Carex concolor,
Flat gulley of i AN . . . .
Cotton-grass . 72°56'04"N |Arctophila fulva, Hierochloé pauciflora, Poa sp.,
spring between 01 o1 on . . . . 160 —
bog gentle hills 74°18'38"E |Aulacomnium turgidum, Rhizomnium sp.,

Dicranum sp., Sphagnum sp.

Sedge-mossy- | e slope of

Carex arctisibirica, Salix polaris, Dryas
\punctata, Poa alpigena, Luzula confusa,

m from the river 74°2633°E

hummocky hill, 700 m from 72056,07,,N Aulacomnium turgidum, A. palustre, Dicranum 176 4
tundra (zonal 74°18'34"E . .
community) the sea sp., Polytrichum sp., Hylocomium splendens,
Cladonia spp., Peltigera rufescens
Salix nummularia, Dryas punctata, Vaccinium
vitis-idaea, Alopecurus alpinus, Aulacomnium
Upper slope of . . .
. ocpinmng |TUrgidum, Hylocomium splendens, Racomitrium
the river valley, | 72°56'37"N . ) )
Dryas tundra omsnane |lanuginosum, Dicranum sp., Polytrichum sp., 60 4
15 m from the 74°26'33"E S . ;
river Cetraria islandica, Flavocetraria cuculata,
Sphaerophorus globosus, Cladonia spp.,
Ochrolechia sp., Parmelia sp., Pertusaria sp.
Salix nummularia, Poa alpigena, Alopecurus
Upper slope of 72956'37"N alpinus, Festuca sp., Racomitrium lanuginosum,
Polar fox hill |the river bank, 5 Dicranum sp., Polytrichum sp., Cetrariella 97 4

delisei, Sphaerophorus globosus, Parmelia spp.,
Bryocaulon divergens, Stereocaulon sp.

Lower coastal

Puccinellia phryganodes, Carex subspatacea,

) . 24 6
marsh Flat seashore in | 72°55'16"N |Stellaria humifusa
river delta 74°2023"E
Upper coastal Deschampsia borealis, Poa sp., Dicranum sp. 133 8
marsh
Geese molt L.OW bank of the 72°56'22"N L . .
. river, 5 km from om 11 ane |Phippsia algida, Festuca sp., Dicranum sp. - 4
site 74°24'13"E
the mouth
Brook and 02 EIAN
shallow lakes |Bog in gulley 72056,04,,N Carex concolor 30% -
. 74°18'38"E
in a bog

NOTES. PF — number of trap-days by pitfalls, SS — number of soil samples (25 x 25 cm) taken, * — bottle traps.
TIPUMEYAHUE. PF — uucno noBymKo-cyToK, JoBYMEe OaHKH; SS — YMCIIO B3ATHIX MOYBEHHBIX Npod (25 x 25 cm), * — BojaHBIE

JIOBYIIKH.
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Results and discussion

Taxonomy and species diversity

The total of 357 collected adult beetle specimens
includes thirteen species (Table 2) representing six fam-
ilies as follows: Staphylinidae (5 species), Dytiscidae (3),
Carabidae (2), Helophoridae (1), Silphidae (1), and
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Chrysomelidae (1). The number of species and the family
set are typical for the arctic tundra subzone (Tables 2—4),
but the Shokalsky fauna is more diverse than those of
polar deserts [Chernov, Makarova, 2008]. Genus Helo-
phorus Fabricius, 1775 has been recorded so far north
only once, on the Yuzhnyi Island of the Novaya Zemlya
Archipelago, at 73° N [Miinster, 1925]. Silphids are
recorded in the High Arctic for the first time.

Table 2. Beetle species found on the Shokalsky Island, their biotope and geographic characteristics.
Tabauua 2. Bujisl )KyKkoB, HaiieHHbIe Ha 0-Be [LI0KaIbCKOro, M XapaKTepHCTHKA UX OHOTOMHYECKOTO PACIIPEIeICHHS 1

apeanos.
>
= Coastal | o
2 2 & | = | marsh 'E Range type
Beetle t 2 ¢ 2|z E
eetle taxa G g JE|E £
fgo & 5’3 '§ g E E h % Lon | Lat
E|8@EQ|&|S|E|C
Carabidae
Notiophilus aquaticus (L., 1758) H Pz
Pterostichus pinguedineus (Esch., 1823) - + | + |+ H ABM
Dytiscidae
Agabus moestus (Curtis, 1835) + |+ |+ H A
Hydroporus erytrocephalus (L., 1758) + | + + P Pz
Hydroporus morio Aubé, 1838 + + + H AT
Helophoridae
Helophorus sibiricus Motsch., 1860 + | + H ABM
Staphylinidae
Boreophilia subplana (J.Sahlberg, 1880) + + H A
Micralymma dicksoni (Miklin, 1878) - + |+ |+ |+ P A
Olophrum boreale (Paykull, 1792) + | + + H ABM
Olophrum latum Méklin, 1853 + | + + | + + H ABM
Tachinus arcticus (Motsch., 1860) + |+ |+ |+ |+ |+ P A
Silphidae
Thanatophilus ?lapponicus (Herbst, 1793)* + + H ABM
Chrysomelidae
Chrysolina septentrionalis (Mén., 1851) - |+ |+ + H A

NOTES. Flight capability: “+” — species capable of flying, “+” — dimorphic species (some specimens with fully developed wings,

e

some with reduced wings and/or wing muscles), — wings and/or wing muscles always reduced. Range types: Lon (longitudinal
characteristic) — H, Holarctic; P, Palaearctic; Lat (latitudinal characteristic) — A, arctic; B, boreal; M, montane, south of boreal zone; T,
temperate; Pz, polyzonal. ¥ — only larvae available.

TTPUMEYAHUE. CnocobHocTh K mosery: “+” — jeTalomuil Bu, “+” — nuMOpQHBIA BUI (y 9acTH SK3eMIUIIPOB 3aJHUE KPHLIbS
HOJIHOCTBIO PAa3BUTHI, Y YaCTH 3a[JHUE KPbUIbs /MM KPBUIOBBIC MBIIIIBI PEIyIHPOBAHBI), “—* — 3aHHE KPbLIbsi /UM KPbIJIOBBIC MBIIIIIIbI
BCerja pemylnupoBaHbl. Tunsl apeanos: Lon (monrotHast xapaxrepucruka) — H, romapkrudeckuit; P, maneapkrudeckuii; Lat (mmporHas
XapakTepucTuka) — A, apkruueckuii; B, OopeanbHblli; M, BcTpewaercs B ropax K fory ot OopeanbHOW 30HbI; T, TemnepaTHbli; Pz,
HOJIN30HANBHEINA. * — HaJeHBI TOIBKO JINUHHKH.
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As in other arctic regions [see references in Chernov,
Makarova, 2008], Staphylinidae, the largest family of
insects [Irmler ef al., 2018], are the most diverse beetle
family on Shokalsky. The five recorded species belong to
three subfamilies, Omaliinae, Tachyporinae and Aleo-
charinae, forming the typical High Arctic set with preva-
lence of Omaliinae (3 species) [Chernov ef al., 2014].

Single specimens of coccinellids (Calvia quatuor-
decimguttata (Linnaeus, 1758) and Adalia bipunctata
frigida (Schneider, 1792)), and also dytiscid Colymbe-
tes dolabratus (Paykull, 1798), all found dead in sea-
weed on the beach, should probably be treated as non-
native to Shokalsky. The northernmost known record of
the latter species in West Siberia is in the northern
Yamal Peninsula, some 200 km south of Shokalsky
[Ryabitsev, 1997]. The two mentioned species of coc-
cinellids have not been recorded in West Siberia north
of 69° N [Zinovyev, Olshvang, 2003].

Based on ratios among families, the structure of the
terrestrial beetle fauna of Shokalsky is most similar to
those of the Severnyi Island of the Novaya Zemlya
Archipelago [Okland, 1928] and north-western Taymyr
Peninsula [Khruleva, 1999]. Dytiscidae of Shokalsky
are much less diverse than on Vaygach Island (69°49'
N), where sampling of similar intensity resulted in 9
species [Prokin ef al., 2017].

K.V. Makarov, V.I. Gusarov, O.L. Makarova, M.S. Bizin, A.A. Nekhaeva
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Fig. 8. Proportions of genera represented in the Shokalsky fauna
by one (1), two (2), and three or more (>3) species in major animal
taxa, based on Kalyakin ef al., 1999; Gorchakovskiy, 2015a, b;
Dubrovsky, 2016; Dubrovsky et al., 2016; Nekhaeva, 2018 and our
own data.

Puc. 8. lonu ponoB, npeacTaBiIeHHbIX B (ayHe o-Ba Illokaib-
CKOT'O Pa3HbIM YHCIOM BHIOB, B KPYIHBIX IPYIIaxX JXHBOTHBIX.
Wcrounuku: Kanskun u ap., 1999; Gorchakovskiy, 2015a, b; Du-
brovsky, 2016; Dubrovsky et al., 2016; Nekhaeva, 2018 u codct-
BEHHBIE JIaHHBIE.

Table 3. Structure of beetle assemblages in different biotopes of the Shokalsky Island.
Tabnuma 3. CTpyKTypa coo0mecTB KyKOB B pa3IHYHBIX OnoTonax o-Ba lllokambpckoro.

Species Bog Ele(:is%;'_ Dryas Polar fox Coastal (1;:::]5 te
tundra tundra hill marshes site 'f:l’z‘i’
Method | PF PF SS | PF | SS | PF SS | PF SS SS

Tachinus arcticus 81 | 352 0.8 |10.0 - 2.1 - 09 0.7 - 121
Olophrum latum 1.3 - - - - 134 - 16.0 3.1 0.5 99
Micralymma dicksoni - 97 23 |50 (03|10 03 — 0.6 - 47
Pterostichus pinguedineus - 5.1 - 1100 | - 5.2 - — - - 47
Agabus moestus 8.8 0.6 - — — — — - - 18
Olophrum boreale 5.0 - - — 1.0 — — - - 9
Hydroporus morio - 0.6 - — — — 1.2 - - 5
Hydroporus erytrocephalus | 0.6 - - - - - 3.6 - - 4
Chrysolina septentrionalis 0.6 0.6 - - - - — - - 4
Thanatophilus ?lapponicus - - - — 2.0 - 2
Helophorus sibiricus 0.6 - - - — - — - - 1
Notiophilus aquaticus - - - - 1.0 - — - - 1
Boreophilia subplana — - - - - - — - - 1
Staphylinidae, larvae 1.3 - - - - - (113 - 0.5 14

NOTES. PF — species activity (dynamic density) assessed by pitfall traps, number of specimens per 100 trap-days; SS — species density
in soil samples (25 x 25 cm) including sifted samples, number of specimens per sample; * — the total number of collected specimens,
including those collected manually or with cylinder traps for lemmings.

TIPUMEYAHUE. PF — yiOBHCTOCTH IO JAHHBIM ITOYBEHHEIX JIOBYIIEK, 9k3./100 10BYymIKO-CyTOK; SS — IIOTHOCTBH IO JaHHBIM
pa30opKku MOYBEHHBIX NPOO (25 X 25 cM), B TOM 4YHMCIIE MPOCESHHBIX YePe3 IHTOMOJIOTHYECKOE CHTO, HK3./mpoda; * — oblee 4ucio
9K3eMIUIIPOB, B TOM YHCIIE COOPAHHBIX BPYYHYIO H JOBUMMH LIIIMHAPAMHU IJIsL ydeTa JISMMHHIOB.
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The beetle fauna of Shokalsky is the northernmost
among the described faunas of West Siberia. Prior to
our study the northernmost described beetle fauna of
West Siberia was that of the environs of Venuyeuo
(71°04' N, 72°20" E) in the northern Yamal Peninsula
[Ryabitsev, 1997].

Most genera (82%) and half of the families in the
Shokalsky fauna are represented by a single species,
confirming the opinion that the Far North beetle fauna is
taxonomically fragmented [Chernov, Matveyeva, 1979].
Other groups of animals (Fig. 8), particularly mammals,
demonstrate the same pattern [Kalyakin et al., 1999;
Gorchakovskiy, 2015a; Dubrovsky, 2016].

393

Geographical structure of the fauna
and its similarity

The majority of recorded species (Table 2) are typical
elements of the arctic fauna, widely distributed in tundra of
the Holarctic (10 species) or Palacarctic (3 species) re-
gions. Absence of species with longitudinally narrow rang-
es (European, Siberian, etc.) possibly reflects the general
trend of circumpolar distribution common in species of the
northern Holarctic [Danks, 1981]. Specialized cryophil-
ous species represent 77% of the Shokalsky fauna: five
species have arctic-boreal-montane ranges (i.e. in addition
to tundra and taiga zones, they inhabit mountainous areas
in more southern zones), and five species are strictly arctic.

Table 4. Species diversity, family composition, and species flight capability in beetle faunas of some tundra regions of the

High Arctic.

Ta6muna 4. Bunosoe pasHooOpasue, HabOp ceMeHCTB U CIIOCOOHOCTD K MOJIETY BUJIOB B TYHIPOBBIX (ayHax )KyKOB

Bricokoit ApKTHKH.

Flight
capabilities,
Acro- . Latitude, July mean | Number Number of Sources of percgntgge of
v Island/Region oN temperature of species, by species records | SPecies in the
Y °oc? species” family P fauna*
+ |+ | -
69.0- Ca(1), Dy(2),
GRE |N Greenland 850 +4.8 7(7)  |St(2), By(1), |Bocher, 1988 57 |29 | 14
: Ce(1)
Spitsbergen 76.6— E;S)), ?Itr((72))’ Coulson, 2013;
SPI Svalbard 20.1 +6.3 14(13) An(1), La(1), Coulson et al., 77 | 15| 8
2014
Cu(1)
. Jacobson, 1898;
NNZ Is\fvve;“zlzlsrlgln‘l’ 7737'20‘ +40 | 12(10) gig St®), | Minster, 1925: | 50 | 10 | 40
ovaya zemly : @kland, 1928
Ca(2), Dy(3),
SHO E};‘r’;‘izgy fstand, |+ 93 +5.8 | 13(13) [He(1), St(5), |New data 46 | 31|23
Si(1), Ch(1)
Ca(3), Dy(1), |Khruleva, 1999;
NTI %ﬁ?ﬁzra Bay, NW | 734 +5.0 17(16) |St(9), Ch(2), |Chernov, 20 | 20 | 60
Y Cu(2) Makarova, 2008
Uboynaya River
Ca(5), St(5), |Chernov,
NT2 (lowerr.eaches), 73.6 +4.5 14(13) Ch(3), Cu(l) | Makarova, 2008 8 [ 15177
NW Taimyr
M.Pronchishcheva Ca(3), St(3), |Chernov,
NT3 1 poy, NE Taimyr | > 4.0 °0) | ch3) Makarova, 2008 | 11 | 11|78
References in
ALA i‘i‘;’:kfam’w’ 712 138 | 15(12) g;(;),(]:)hﬁl)), Chernov, 0 |17]83
’ Makarova, 2008

ABBREVIATIONS: Ca — Carabidae, Dy — Dytiscidae, He — Helophoridae, St — Staphylinidae, Si — Silphidae, By — Byrrhidae,
Cr — Cryptophagidae, La — Latridiidae, An — Anthicidae, Ch — Chrysomelidae, Cu — Curculionidae, Cc — Coccinellidae.

D The highest value for the region is given.

2 Number of species with known flight capability is given in parentheses.
*  Species flight capability is classified in three categories as in Table 2.

COKPAIIEHUS: Ca — Carabidae, Dy — Dytiscidae, He — Helophoridae, St — Staphylinidae, Si — Silphidae, By — Byrrhidae, Cr —
Cryptophagidae, La — Latridiidae, An — Anthicidae, Ch — Chrysomelidae, Cu — Curculionidae, Cc — Coccinellidae.

D TlpuBeneHsl HAUOOJBIINE 3HAYCHUS IS PETHOHA.

2 B ckobkax YKa3aHO 4MCJIO BUIOB, Ul KOTOPBIX U3BECTHA CIOCOOHOCTh WJIK HECIIOCOOHOCTH K TIOJIETY.

*  CnocoOHOCTh BHJA K TOJIETY Kak B Tabmure 2.
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Fig. 9. Dendrogram of faunistic similarity among beetle faunas
of some High Arctic tundra regions (based on data from Appendix;
Kulezynski index). Acronym as in Table 2.

Puc. 9. lennporpamma (ayHHCTHIECKOTO CXOACTBA KOJICONTEPO-
(dayH TyHIPOBBIX paiioHoB Bricokoit Apktuku (mo manHbiM [Ipu-
noxenust; naaeke Kynpunnekoro). Cokpamenus kak B Taou. 2.

The vascular plant flora and vertebrate fauna of Shokal-
sky are also composed of primarily arctic species [Kaly-
akin et al., 1999; Rebristaya, 2002; Gorchakovskiy,
2015b; Dubrovsky et al., 2016].

Based on our newly obtained data and published
information, we compared the beetle fauna of Shokalsky
with those of other High Arctic tundra regions (Appen-
dix). A dendrogram based on Kulczynski index illus-
trates similarity among the compared faunas (Fig. 9). All
three regional northern Taymyr faunas are similar and
cluster together (Kulczynski index >60%). The Shokal-
sky fauna is most similar to the Taymyr cluster of faunas
taken together, but the similarity is low (35%), just barely
higher than with the fauna of Barrow, northern Alaska.
Similarity of the five mentioned faunas with that of
Novaya Zemlya is even lower (24%). Still, the youngest
(in geological sense) faunas of the Spitsbergen Archipel-
ago and northern Greenland differ from the rest much
more. Thus, the circumpolar High Arctic beetle fauna is
very heterogeneous in species composition.

Assemblages

In most biotopes, from 3 to 7 beetle species were
recorded (Table 3). Only the geese molt site, a eutrophic
and trampled area (Fig. 7), appeared to be a “beetle desert”.
Costal saline marshes (Fig. 6) were populated by non-
specialists, i.e. no halophilous species were found. Larvae
of the carrion beetle Thanatophilus were collected only in
pitfall traps placed at the polar fox hill (Fig. 5).

In terms of abundance, rove beetles prevailed in all
studied biotopes (Table 3). Their share accounts for

K.V. Makarov, V.I. Gusarov, O.L. Makarova, M.S. Bizin, A.A. Nekhaeva

78% of all the collected beetle specimens. The highest
numbers of staphylinid specimens collected by traps
was recorded in the zonal community of sedge-mossy-
hummocky tundra, 45 individuals per 100 trap-days (in
other biotopes, excluding the geese molt site, only 14—
18 individuals per 100 trap-days).

Some species, such as Pterostichus pinguedineus
and Micralymma dicksoni, were more numerous in well
drained biotopes whereas Agabus moestus and Olophrum
boreale preferred humid biotopes. The most abundant
species, Tachinus arcticus and Olophrum latum, were
abundant in different and even contrasting biotopes.

Preference of M. dicksoni for relatively warm drained
biotopes becomes far more pronounced northward, in
the Severnaya Zemlya Archipelago (polar desert zone),
where this species is restricted to dry sites with the
longest growing season [Makarova et al., 2007].

A typical tundra inhabitant, 7. arcticus is in general
common in the northern Yamal Peninsula [Zinovyev et
al., 2001]. It is also typical of arctic tundra in the
northern Taymyr Peninsula [Chernov, 1978]. However,
this species is absent from the rather well studied south-
ern part of Yamal [Zinovyev, Olshvang, 2003]. In this
connection, it is very interesting to note that 7. arcticus
occured in the southern Yamal during the last cold stage
of Holocene, in Sub-boreal time, 2000-3000 years ago
[Zinovyev et al., 2001].

Flight capabilities

Flight capabilities are limited in 7 out of 13 recorded
species (Table 2). All individuals are absolutely wing-
less in P. pinguedineus, M. dicksoni, and Chrysolina
septentrionalis. In all recorded dytiscid species and in
Notiophilus aquaticus, facultative reduction of wings
(brachyptery) and/or reduction of wing musculature are
known [Eriksson, 1972; Lindroth, 1992; Larson et al.,
2000; etc.]. Flight suppression saves resources, such as
energy and body volume, that are significant for repro-
duction and development [Roff, 1990]. In cold condi-
tions the necessity to save energy results in prevalence
of wingless and dimorphic species [As, 1984; Roff,
1990; Chernov, Makarova, 2008]. Percentage of non-
flying beetles generally increases northwards [ Lindroth,
1957; Downes, 1965] and the well-established arctic
beetle faunas comprise mainly brachypterous or dimor-
phic species [see references in Chernov, Makarova,
2008]. On the contrary, young migratory faunas in the
High Arctic consist mainly of well dispersing species,
usually capable of flying (Fig. 10).

Although during the last glacial maximum the present
day Shokalsky Island was a part of the continent [Re-
kant, Vasiliev, 2011], at the end of late Pleistocene the
sea level in this region was 5-6 m higher than today
[Slagoda ef al., 2014], i.e. most of today’s island (with
its elevation of 4-7 m) must have been submerged.
Similar fluctuations of sea level occured multiple times
during the Holocene [Makarov, Trunin, 2016]. There-
fore, presence of wingless beetle species on the island
indirectly indicates that at least a part of it was continu-
ously exposed since the late Pleistocene.
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Fig. 10. Species flight capability in local beetle faunas in different sectors of the High Arctic (based on data from Table 4). Acronyms
of islands and regions as in Table 4. Species flight capability is classified in three categories as in Table 2 (+, +, ).

Puc. 10. CiocoGHOCTS K I0JIETy BHIOB B JIOKAJIBHBIX (hayHaX JKyKOB B PA3IMYHBIX CEKTOpax Bricokoit Apkruku (1o gaHHbIM Taburuim!
4). CokpateHus Ha3BaHHI OCTPOBOB U pernoHoB kak B Tabmuue 4. Crnoco6HOCTh BUja K nonety kak B Tabmuue 2 (+, +, —).

Conclusion

The beetle fauna of the Shokalsky Island is mainly
composed of specialized cryophilous species (arctic
and arctic-boreal-montane). A relative ease of beetle
sampling, availability of data about local beetle faunas
across the Yamal Peninsula and adjacent regions [Rya-
bitsev, 1997; Zinovyev, Olshvang, 2003; Andreyeva,
Petrov, 2004], particularly along latitudinal transect
[Lomakin, Zinovyev, 1997; Kozyrev et al., 2018], ob-
served differences among local faunas and good preser-
vation of beetles as subfossils, suggest that beetles are a
very promising group for monitoring of environmental
changes in the Far North.
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APPENDIX. A list of beetle species in some High Arctic tundra regions [Chernov, Makarova, 2008; new data]
TPUJIOXEHUE. Crincok BUIOB KECTKOKPBUIBIX B TYHAPOBBIX paiioHax Bricokoit Apktuku [mo: Chernov, Makarova,

2008; HOBBIE JaHHBIE |

Species, flight capability*

Island/Region**

N
A

GRE
SPI
NT1
NT2
NT3
ALA

Carabidae
Notiophilus aquaticus (L., 1758) (£)
Bembidion grapii (Gyll., 1827) (+)
Bembidion hastii C. Sahlb., 1827 (+)
Pterostichus (Cryobius) ventricosus (Esch., 1823) (—)
Pterostichus (Cryobius) brevicornis (Kirby, 1837) (-)

Pterostichus (Cryobius) nivalis (R. Sahlb., 1844) (-)
Pterostichus (Cryobius) cf. longipes (Popp., 1906) (-)
Pterostichus (Cryobius) tareumiut Ball, 1962 (-)
Pterostichus (Lenapterus) agonus G.Horn, 1880 (-)
Curtonotus alpinus (Payk., 1790) (+)

Amara quenseli (Schonh., 1806) (+)

Amara glacialis (Mnnh., 1853) (+)

Pterostichus (Cryobius) pinguedineus (Esch., 1823) (-)

+ o+ 4+

+

Dytiscidae
Hydroporus morio Aubé, 1838 (+)
Hydroporus erytrocephalus (L., 1758) ()
Agabus moestus (Curtis, 1835) (+)
Colymbetes dolabratus (Payk., 1798) (+)

+

Helophoridae
Helophorus sibiricus Motsch., 1860 (+)

Staphylinidae
Micralymma brevilingue Schiedte, 1845 (—)
Micralymma dicksoni (Méklin, 1878) (-)
Micralymma marinum (Strem, 1783) (-)
Micralymma sp.
Phyllodrepa angustata (Méklin, 1878) (+)
Coryphiomorphus hyperboreus (Méklin, 1880) (+)
Coryphiomorphus sp. (?)
Eudectus whitei Sharp, 1871 (+)
Olophrum boreale (Payk., 1792) (+)
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APPENDIX. (continued )
MPUJIOXEHUE. (mpomomxkeHue)

Island/Region**

Species, flight capability*

2

GRE
SPI
+|[SHO
NT1
NT2
NT3
ALA

Olophrum latum Méklin, 1853 (+)
Omalium caesum Grav., 1806 (+) +
Eucnecosum brachypterum (Grav., 1802) (+) +
Holoboreaphilus nordenskioldi (Miklin, 1878) (-) + +
Tachinus arcticus (Motsch., 1860) (+) + + + +
Tachinus brevipennis J. Sahlb., 1880 (-) + + + +
Tachinus instabilis Maklin, 1853 (+) +
Atheta (Atheta) holtedahli Mnst., 1825 (?) +
Atheta (Alaobia) trinotata (Kr., 1856) (?) +
Atheta (s. str.) graminicola (Grav., 1806) (+) +
Atheta (Oreostiba) lenensis Popp., 1909 (-) +
Atheta (Boreostiba) sibirica (Maklin, 1880) (+) +
Atheta sp. 1 (?) +
Boreophilia subplana (J. Sahlb., 1880) (+) + + +
Gnypeta brincki Palm, 1966 (7+) +
Gnypeta cavicollis J. Sahlb., 1880 (+) + +
Stenus frigidus J. Sahlb., 1880 (-) +
Lathrobium poljarne tchernovi Tikh., 1976 (-) + + +
Staphylinidae gen. sp. (?) + +
Silphidae
Thanatophilus ?lapponicus (Herbst, 1793) (+) +
Byrrhidae
Byrrhus fasciatus (Forster, 1771) (+) +
Simplocaria metallica (Sturm, 1807) (+) +
Cryptophagidae
Atomaria atricapilla angulicollis Kangas, 1973 (+) +
Atomaria lewisi Reitt., 1877 (+) +
Coccinellidae
Coccinella transversoguttata Fald., 1835 (+) +
Latridiidae
Latridius minutus (L., 1767) (+) +
Anthicidae
Anthicus flavipes (Panz., 1797) (+) +
Chrysomelidae
Chrysolina (Arctolina) septentrionalis (Mén., 1851) (-) + + + + +
Chrysolina (Arctolina) subsulcata (Mnnh., 1853) (-) +
Chrysolina (Arctolina) magniceps (J. Sahlb., 1887) (—)
Chrysolina (Pleurosticha) cavigera (J. Sahlb., 1887) (-)
Hydrothassa hannoverana (F., 1775) (-) + + + +
Curculionidae
Hypera diversipunctata (Schrank, 1798) (+) + +
Hypera ornata (Capiomont, 1868) (—) +
Isochnus flagellum (Erics., 1902) (+) +
Isochnus arcticus (Korot., 1977) (-) + +

+ 4+ 4+ +

NOTES. * —Flight capability classified in three categories as in Table 2; (?) — no data. Sources: Eriksson, 1972; Chernov, Makarova,
2008; new data; ** — acronyms of islands and regions as in Table 4.

TIPUMEYAHUE. * — Cnoco6HocTh BHAa K nosery kKak B Tabmune 2; (?) — Her cBenenuit. Mcrounuku: Eriksson, 1972; Chernov,
Makarova, 2008; HOBbIE JaHHbIE;, ** — COKpallleHHs1 HA3BaHUH OCTPOBOB U PErMOHOB Kak B Tabmuue 4.



