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ABSTRACT. Numerous materials have been pro-
cessed on soil invertebrates collected by the Interna-
tional Arctic Expedition of the Institute for Evolution-
ary Morphology and Animal Ecology, Russian Acade-
my of Sciences in 1991 in arctic tundra of eastern
Taimyr, near Pronchishchev Lake. The samples re-
vealed six spider species of the only family Linyphi-
idae, all of them being typical purely arctic. The most
common species were Erigone psychrophila Thorell,
1872, Hilaira gertschi Holm, 1960 and Semljicola arcti-
cus (Eskov, 1989). The first two species inhabited all
the studied biotopes, whereas E. psychrophila was su-
perdominating in each of these biotopes. The fauna of
spiders of zonal communities was poorer than that in
intrazonal ones (3—4, vs 46 species). Spiders play the
main role in the structure of the soil macrofauna popu-
lation of arctic tundra of eastern Taimyr. This group is
the most diverse, is the most vast component of the
macrofauna, and most earlier in the activity after the
winter diapause. The second important group are the
beetles (Carabidae and Staphylinidae). While spiders
are primary in abundance and the share in the total
macrofauna in zonal communities, the intrazonal
biotopes are characterized by approximate parity of
these groups. The share of spiders in the macrofauna
decreases during the summer due to diapause end in
other invertebrate groups: the soil samples show a de-
crease from 38% in June to 30% in July, the data from
pitfall traps show a decrease from 75% to 38%. In soil
samples, spiders comprised 23—50% of the number of
all soil macrofauna in the beginning of vegetation sea-
son (June), while declining to 18-36% in the mid-
season (July). The total number of soil macrofauna in
zonal communities is about twice lower on the average
than that in intrazonal ones (82, vs 149 spms/m?); the
number of spiders is 1.5 times lower (31, vs 48 spms/
m?), that of beetles is almost 4 times lower (16, vs 62

spms/m?). The share of spiders in the macrofauna of
zonal communities is considerably higher than that of
beetles (39, vs 19%), whereas their shares are approxi-
mately the same in intrazonal communities (36, vs 38%).
According to data of pitfall traps, the share of spiders
is high during the whole season and comprises 50—
89%, the share of beetles is much inferior to that of
spiders: 8-44%. In the zonal composition, both spiders
and other groups of macrofauna are represented by
arctic species. A list of spider species is provided for
vicinities of Pronchishchev Lake and the nearby Maria
Pronchishcheva Bay. The species Hilaira gertschi, H.
nivalis Holm, 1937 and S. arcticus are for the first time
registered in the fauna of eastern Taimyr, and Pronch-
ishchev Lake is the northernmost locality (75.
287026°N) of the presently known species distribu-
tion. The data on number and the population density
are for the first time provided for various groups of soil
macrofauna in arctic tundra.
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PE3IOME. O6paboTanpsl MHOTOYHCIICHHBIE Mate-
pHaJIBI 110 TOYBEHHBIM OECITO3BOHOYHBIM, COOpaHHBIE
MexayHapoaHOW apKTUYECKOM JKCIeauuued HH-Ta
9BOJIIOLIMOHHON MOP(OJIOTUU M AKOJOTHUH JKUBOTHBIX
PAH B 1991 r. B apKTHYeCKUX TYHJpax BOCTOYHOIO
TaiimbIpa, B paiione o3. [Iponuninesa. B coopax obHa-
PY’KEHO 6 BHUJIOB MayKOB OJHOro cemeicrtBa Liny-
phiidae, cpenu KOTOPBIX BCe SIBISIOTCS TUITMYHBIMH
apKTHYECKUMHU 3JeMeHTaMu. Hanbonee mMaccoBBIMHU
BHIAaMU OKa3aluchk Erigone psychrophila Thorell, 1872,
Hilaira gertschi Holm, 1960 u Semljicola arcticus
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(Eskov, 1989). IlepBble nBa Hacemsiim Bce 00cCIeno-
BaHHBIe OMoTONBI, IpHuéM E. psychrophila B kaxnom
ABIBSUICST CynepAOoMHHAHTOM. DayHa MayKOB 30HAJb-
HBIX CO00IIeCTB OeTHee HHTPa30HANBHEIX (3—4, vs 4—6
BH7I0B). OCHOBHYIO POJIb B CTPYKTYpE HAcEJICHHS MO-
YBEHHOH Me30()ayHbl 30HaJBHBIX COOOIIECTB apKTH-
YEeCKHUX TYHJP BOCTOYHOTO TaiMbIpa WIparoT MayKH.
Ora rpynmna HanboJsee pa3HO0Opa3Ha, SBISIETCS CaMbIM
OOMIILHBIM KOMIIOHEHTOM M€30(ayHBI U paHee IPYTHX
HAYMHAET CBOIO aKTHBHOCTH ITOCIIE 3UMHEH JiManay3sl.
Bropoli mo 3HauMMOCTH TI'PYNION SABISIIOTCS JKYKH
(Carabidae u Staphylinidae). Ecnu B 30HambHBIX C000-
IECTBaX ITEPBEHCTBO MO OOWJIMIO W JOJIM B 0OIIei
Me30(ayHe IPUHAUICKHUT TayKaM, TO B HHTPA30HAIb-
HBIX OMOTOMAaX y 3THUX Tpynn HaOIromaeTcs mpuMmep-
HBI maputeT. J{onsg maykoB B Me3odayHE B TEUCHHE
JIeTa CHU)KAETCs 3a CUET BBIXOJA U3 IMaIay3bl APYTUX
rpymnmn 0eCri03BOHOYHBIX: MO JAHHBIM MOYBEHHBIX ITPO0
¢ 38% B utone, 10 30% B utone, MO JaHHBIM JIOBYIIEK:
¢ 75 no 38%. B mouBeHHBIX IpOOax Mayku COCTaBIISITH
23-50% OT YHCICHHOCTH BCEX TPYMIT TIOYBEHHOH Me-
30(hayHBI B HaUaJIe BETETAllMOHHOTO Ce30HA (HMIOHB), U
18-36% B cepenune ce3oHa (Mioib). OOIIas YnCICH-
HOCTh MOYBEHHOH Me30(ayHbl B 30HAIBHBIX COOOIIE-
CTBAaxX B CPEJJHEM ITPUMEPHO BJBOE HIKE, UeM B HHTpa-
30HAIBHBIX (82, vs 149 5K3./KB.M.); YUCICHHOCTD TIay-
koB Hmke 1.5 pasza (31, vs 48 9k3./KB.M.), )KYKOB —
mouTH B 4 pa3za (16, vs 62 3x3./kB.M.). J{ons maykoB B
Me30(dayHe 30HAIBHBIX COOOIIECTB CYLIECTBEHHO
BhIIe, YeM XyKoB (39, vs 19%), B MHTpa30HAIBHBIX
coo01ecTBax MX JOJU MPUMEPHO OJMHAKOBHI (36, Vs
38%). Ilo MarepuanzaM MOYBEHHBIX JIOBYIIEK J0JIS Ta-
YKOB BO BCEX OMOTOMNAx B TEUCHNE BCETO CE30HA BEIIH-
Ka u cocTtaBmsna 50-89%, mons KyKoB CyIIECTBEHHO
ycrynana naykam — 8—44%. 1o 30HaIbHOMY COCTaBy
KaK MayKH, TaK ¥ OCTAILHBIE TPYIIIBI Me30(ayHbI TPea-
CTaBJICHBI apKTUYECKMMHU BuiamHu. [IpuBenén crmcox
BHJIOB MAyKOB OKpecTHOCTeH 03. [IpoHuniieBa n pac-
TIOJIOKEHHOM Hemoanéky OyxTel Mapuu [Iporunmie-
Boi. Bunsl Hilaira gertschi, H. nivalis Holm, 1937 n
S. arcticus BriepBbIe yKa3aHbl ISl (payHbl BOCTOYHOI'O
TaiiMbIpa, a 03. [IpoHunieBa sBnseTcs caMmoil cesep-
HOH U3 n3BecTHBIX Touek (75.287026°N) HaX0J0K 9THX
BUJIOB. BriepBble NpHBe/ICHBI TaHHBIE TI0 YHCICHHOCTH
U JIMHAMAYECKOW IUIOTHOCTH HACENCHUS Pa3IMIHBIX
TPYIII TOYBEHHOH Me30(hayHbl B apKTHIECKUX TyHIPaAX.

Introduction

In 1991, Valery Chesnokov (Moscow) has partici-
pated in the summer field studies in arctic tundra of
eastern Taimyr in vicinities of Pronchishchisev Lake,
which were within the framework of the International
Arctic Expedition of the Institute for Evolutionary Mor-
phology and Animal Ecology RAS. He collected a rich
material on soil invertebrates, particularly on spiders.
This material is of considerable interest not only be-
cause it has been collected in a hard-to-reach region of
the Arctic, but it also allows, besides the soil arthropod
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species diversity estimation, to study the peculiarities
of their spatial distribution and to reveal the role and
position of the main invertebrate groups in the struc-
ture of soil macrofauna in tundra communities.

Regional and climatic peculiarities in 1991

Pronchishchev Lake is located in the NE part of the
Taimyr Peninsula, 30 km S of Maria Pronchishcheva
Bay and 30 km W of the Laptev Sea coast. The re-
search area is a flat-hilly plain at W of Pronchishchev
Lake (75.287026°N, 112.430524°E), which is occu-
pied by various variants of arctic tundra communities
of the Laptev Sea basin. The zonal type of vegetation is
represented here by undershrub-grass-moss and moss-
grass-undershrub arctic tundra [Matveeva, 1979].

The snow melting in the area of studies in 1991
proceeded as follows: on June 15 snow covered 95%
of the area, in a week — 90%, and only by the early
July the area of snow cover decreased to 10%. The soil
frost was not recorded after July 2. The year 1991 was
a period of lemming abundance, with the population
density comprising 100 to 392 spms per 1 hectare in
various variants of plant communities (see Underhill ez
al. [1993]). The high population density of lemmings
affected not only the state of predator population but
also, probably, the abundance of large arthropods in-
cluding spiders.

Material, methods and sampling

The present paper is based on the material collected by
Valery Chesnokov in 1991 from the eastern part of the
Taimyr Peninsula, on the western bank of Pronchishchev
Lake (see Map), and kept at the Zoological Museum of the
Moscow State University, Moscow, Russia (ZMMU). Spi-
ders were collected from June 16 to July 15, by soil sam-
pling and pitfall trapping. Vegetation period is short in
arctic tundra, with considerable variations of climatic char-
acteristics and with a change of phenophases in vegetation,
which reflects in the composition and, especially, abun-
dance of soil population. Therefore, the series of soil sam-
ples were taken twice during the season (in June and July).
Soil samples (total of 88) for macrofauna were taken at the
size of 0.25 x 0.25cm, by layers, 6-8 samples per a plot. The
first series of samples (61 samples) was taken at § plots in
the late June, and the second series of samples (27 samples)
was taken at 5 sites in the middle July. Pitfall traps (200 ml
plastic cups, filled on 2/3 by 2% of formaldehyde) were set
in eight biotopes in lines of 10 traps and exposed for 10
days.

The text below provides information on adult spiders.
Immature individuals were taken into account in the total
number (in soil samples) or dynamic density (pitfall traps).
In total, 841 spider specimens were gained by pitfall traps,
of these 353 adults were examined.

Abbreviations used in the text: MPB — Maria Pronch-
ishcheva Bay; PL — Pronchishchev Lake; TPCD — total
projective cover degree.

Typification of plant communities
The scheme proposed by Yuri I. Chernov [1978] for
classifying plant communities of the Arctic has been used
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Map. IA — investigated area (red spot); PL — Pronchishchev Lake.
Kapra. A — teppuropus ucciaenoBanuii (kpacusiii kpyr); PL — o3. [Iponuniiesa.

for the analysis of zonal-landscape distribution of tundra
spiders. Based on this classification, there are three main
zonal-landscape types of plant communities in the tundra:
zonal, intrazonal and azonal (for details see Tanasevitch &
Rybalov [2015], Tanasevitch & Nekhaeva [2016] and Ta-
nasevitch & Khruleva [2017]). This study does not consider
the azonal biotopes due to their regular flooding.

Zonal communities (Zonal in the text below).

Plot 1. Hummocky sedge-undershrub-lichen-moss stony
tundra on upper parts of gentle slopes on watersheds [1].
Total projective cover degree (TPCD) — ca. 95%, Mosses:
Hylocomium splendens var. alaskanum, Tomentypnum ni-
tens — 90%, Salix polaris — 2-3%, Alopecurus alpinus —
1-2%, Carex stans — 1-2 %, lichens — Cetraria nivalis, C.
cucullata — 1-3%.

Plot 2. Spotty undershrub-moss-Dryas medallion tundra
on flat, well-drained watersheds [2]. TPCD — 40-50%.
Dryas punctata — 20-25%, Salix polaris — 5-7 %, No-
vosieversia glacialis — 2%, mosses: Hylocomium splen-
dens var. alaskonum, Tomentypnum nitens — 10%. Medal-
lion spots of bare ground — 50%.

Plot 3. Nano-polygonal moss-grass-sedge-undershrub
stony tundra on low and flat hills on well-drained water-
sheds [3]. TPCD — 40— 45%. Dryas punctata — 15-20%,
Myosotis asiatica — 3-5%, Salix polaris — 2-3%, Alope-
curus alpinus — 2-3%, Carex stans — 2-3%, Novosiever-
sia glacialis — 3%, Hylocomium splendens var. alaska-
num — 5%, Tomentypnum nitens — 2-3%. Spots of bare
ground —55-60%.

Plot 4. Nano-polygonal moss-sedge stony tundra with
sparse vegetation on brook terrace [4]. TPCD — 40-50 %,
grasses and sedges: Carex stans — 10-15%, Festuca brac-
hyphylla — 3-5%, Draba spp. — 3-5%, Saxifraga spp. —
1-2%, mosses: Polytrichum strictum — 15-20%, Tomen-
typnum nitens — 3—5%. Spots of bare ground — 50-60%.

Intrazonal communities (Intra in the text below).
Plot 5. Grass-Dryas tundra on flat, well-drained water-
sheds [5]. TPCD — 60-70%; Dryas punctata — 50%, No-

vosieversia glacialis — 10-15%, Saxifraga spp. — 3-5%).
Spots of bare ground ca. 30-40%.

Plot 6. Sedge-lichen-moss-Dryas tundra on low, flat
hills on watersheds, with small, shallow, wet depressions
[6]. TPCD — 50-60%. Dryas punctata — 15-20%, Carex
stans — 5-7%, Alopecurus alpinus — 2-3%, mosses: Hylo-
comium splendens var. alaskanum, Tomentypnum nitens —
20%, lichens — 10%. Spots of bare ground — 20-30%.

Plot 7. Wet cotton-grass tundra on flat depression on
lake bank [7]. TPCD — 80-90%. Eriophorum scheuchzeri —
50%, Juncus biglumis — 5—10%, Dipontia fisheri — 5-7%,
Arctagrostis latifolia — 2-3%, Calliergon sp. —2-3%.

List of spiders of environs of Pronchish-
chev Lake and Maria Pronchishcheva Bay

NOTES. Maria Pronchishcheva Bay (see Map) is situat-
ed ca. 30 km NE of investigated area, and is located at the
same, arctic, subzone of the tundra belt. At present, the
fauna of this local arctic tundra is known to contain five
spider species only [Chernov, 1978; Eskov, 1985, 1986,
1988; Tanasevitch, 2010], and the information on their
biotopical distributions is practically absent. The list of spe-
cies collected in the area of Pronchishchev Lake includes
also species recorded in vicinities of Maria Pronchishcheva
Bay, to get a more complete representation of araneofauna
of local arctic tundra of eastern Taimyr.

Family Linyphiidae
Diplocephalus barbiger (Roewer, 1955)

1985 Diplocephalus barbatus. — Eskov: 123.

1986 D. barbatus. — Eskov: 177.

1988 D. barbatus. — Eskov: 16.

REMARKS. This species is known from MPB, from
dwarf willow-grass-sedge tundra [Eskov, 1985, 1986, 1988].
Not represented in our material.

RANGE. Siberian-Nearctic, arctic.
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Erigone arctica sibirica Kulczynski, 1908

1978 Erigone sibirica. — Chernov: 28.

REMARKS. This species is known from MPB from
“arctic tundra”, without precise locality [Chernov, 1978].
Maria Pronchishcheva Bay is the northernmost locality of
the presently known species distribution. Not represented in
our material.

RANGE. Siberian arcto-boreal.

Erigone psychrophila Thorell, 1872

1985 Erigone psychrophila. — Eskov: 124.

1986 E. psychrophila. — Eskov: 177.

MATERIAL. Zonal. Pitfall traps. 26 J'C" & 92, hummocky
sedge-undershrub-lichen-moss stony tundra [1], 17-27.IV.1991;
13 JJ & 99, spotty undershrub-moss-Dryas medallion tundra
[2], 17-27.1V.1991; 21 O'C" & 99, nano-polygonal stony moss-
grass-sedge-undershrub tundra [3], 19-29.V1.1991; 15 J'T" & 2%,
nano-polygonal moss-sedge stony tundra [4], 19-29.VI1.1991. Soil
samples. 5 T & 99, [1],21.VL.1991; 11 J'F & 99, [1], VIL.1991;
8§ 3T & 99, [2], 15.VIL.1991; 2 I'T & 9%, [2], VIL.1991; 6 T
& 99, 3], 13.VIL1991; 4 ' & 99, [3], VIL.1991; 10 T'T" & 99,
[4], VL1991; 2 TF & 9%, [4], VIL1991.

Intra. Pitfall traps. 46 J'C" & 9%, grass-Dryas tundra [5], 16—
26.VI.1991; 43 J'C" & 99, sedge-lichen-moss-Dryas tundra [6],
17-27.VL.1991; 34 00" & 92, cotton-grass wet tundra [7], 19—
29.V1.1991. Soil samples. 11 I’ & 2, [5], VI.1991; 14 J'T" &
9%, [5], VIL1991; 16 T'C" & 2%, [6], VI.1991; 16 O'T" & 99, [7],
VI.1991; 7 O'F" & 22, [7], VIL.1991.

REMARKS. This species was recorded from MPB, from
stony dwarf willow-moss tundra, and from dwarf willow-
grass-sedge tundra [Eskov, 1985, 1986].

RANGE. Holarctic, arctic.

Halorates spetsbergensis (Thorell, 1872)

1985 Collinsia spetsbergensis. — Eskov: 123.

1986 C. spetsbergensis. — Eskov: 177.

MATERIAL. Zonal. Pitfall traps. 1 ¢, spotty undershrub-
moss-Dryas medallion tundra [2], 17-27.VI1.1991. Soil samples. 1
9, [2], VI.I991; 4 I'T" & 99, [2], VII.1991; 1 &7, nano-polygonal
moss-grass-sedge-undershrub stony tundra [3], VI.1991; 1 ¢, [3],
VIL.1991; 1 O, nano-polygonal moss-sedge stony tundra [4],
VL1991; 1 J', 1 9, [4], VIL.1991.

Intra. Pitfall traps. 3 9%, sedge-lichen-moss-Dryas [6], 17—
27.V1.1991; 4 99, cotton-grass wet tundra on flat depression on
lake bank [7],17-27.V1.1991. Soil samples. 1%, [6], VI.1991; 2 @,
[7]1, VL1991;2 &, 1 @, [7], VIL1991.

REMARKS. This species was recorded from MPB, from
dwarf willow-moss stony tundra, and from dwarf willow-
grass-sedge tundra [Eskov, 1985, 1986].

RANGE. Holarctic, arctic.

Hilaira gertschi Holm, 1960

MATERIAL. Zonal. Pitfall traps. 7 5" & 29, hummocky
sedge-undershrub-lichen-moss stony tundra [1], 17-27.1V.1991; 7
0 & 99, spotty undershrub-moss-Dryas medallion tundra [2],
17-27.1V.1991; 7 0'C" & $9, nano-polygonal moss-grass-sedge-
undershrub stony tundra [3], 19-29.VI.1991; 4 0'C" & 9%, nano-
polygonal moss-sedge stony tundra [4], 19-29.V1.1991. Soil sam-
ples. 2 &', hummocky sedge-undershrub-lichen-moss stony tundra
[1], VL.1991; 1 9, [1], VIL1991; 2 @, [2], VL.1991; 1 O, [2],
VIL.1991; 19, nano-polygonal moss-grass-sedge-undershrub stony
tundra [3], VL.1991; 1%, [3], VIL1991; 1 €, [3], VIL1991; 1 %,
nano-polygonal moss-sedge stony tundra [4].

Intra. Pitfall traps. 30 5’ & §%, grass-Dryas tundra [5], 16—
26.VI.1991; 15 0'C" & 92, sedge-lichen-moss-Dryas tundra [6],16—

A.V. Tanasevitch, L.B. Rybalov

26.V1.1991; 1 €, cotton-grass wet tundra on flat depression on lake
bank, [7], 19-29.VI1.1991. Soil samples. 1 &', 1 ¢, [5], VI.1991; 2
92, [6], VI.1991; 1 &', [7], VI.1991; 1 9, [7], VIL1991.
REMARKS. Pronchishchev Lake is the northernmost
locality (75.287026°N) of the presently known species dis-
tribution.
RANGE. Siberian-Alaskan, arctic.

Hilaira nivalis Holm, 1937

MATERIAL. Intra. Pitfall traps. 1 ¢, sedge-lichen-moss-Dr-
yas tundra [6], 17-27.V1.1991.

REMARKS. Pronchishchev Lake is the northernmost
locality (75.287026°N) of the presently known species dis-
tribution.

RANGE. West Siberian, arctic.

Hybauchenidium aquilonare (L. Koch, 1879)

1985 Hybauchenidium aquilonare. — Eskov: 126, examined.

1986 H. aquilonare. — Eskov: 177, examined.

2010 H. aquilonare. — Tanasevitch: 276.

MATERIAL RE-EXAMINED. 3 J'J, 4 9 (ZMMU), eastern
Taimyr, Maria Pronchishcheva Bay, Salix stands on slope with
Carex& graminoids, 20-25.VIL.1973, leg. Yu.l. Chernov.

MATERIAL. Zonal. Pitfall traps. 1 €, hummocky sedge-un-
dershrub-lichen-moss stony tundra [1], 17-27.1V.1991; 1 &, spot-
ty undershrub-moss-Dryas medallion tundra [2], 17-27.1V.1991; 1
©, nano-polygonal moss-grass-sedge-undershrub stony tundra [3],
19-29.VI.1991; 1 €, nano-polygonal moss-sedge stony tundra [4],
19-29.V1.1991. Soil samples. 1 ¢, [2], VI.1991.

Intra. Pitfall traps. 1 &', 1 9, grass-Dryas tundra [5], 16-
26.VI.1991; 1 ', 1 9, sedge-lichen-moss-Dryas tundra [6], 17—
27.V1.1991. Soil samples. 1 &, [5], VI.1991; 1 T", 1 @, [6], VI.1991.

REMARKS. This species was recorded from MPB, from
dwarf willow-grass-sedge tundra [Eskov, 1985, 1986; Ta-
nasevitch, 2010].

RANGE. Siberian-West Nearctic, arctic.

Semljicola arcticus (Eskov, 1989)

MATERIAL. Zonal. Pitfall traps. 4 3'C" & 29, hummocky
sedge-undershrub-lichen-moss stony tundra [1], 17-27.1V.1991; 7
d'd" & 99, nano-polygonal moss-grass-sedge-undershrub stony
tundra [3], 19-29.VL.1991; 8 J'F" & %9, nano-polygonal moss-
sedge stony tundra [4], 19-29.VI.1991. Soil samples. 1 J', [1],
VLI991; 1 5, [1], VIL1991; 1 &, [4], VL.1991; 1 , [4], VIL1991.

Intra. Pitfall traps. 34 G & $2, grass-Dryas tundra [5], 16—
26.V1.1991; 9 0T & $9, sedge-lichen-moss-Dryas tundra [6],
17-27.V1.1991. Soil samples. 2 99,151, VI.1991; 1 &, [6], VI.1991.

REMARKS. Pronchishchev Lake is the northernmost
locality (75.287026°N) of the presently known species dis-
tribution.

RANGE. Siberian, arctic.

Results and Discussion

Taxonomic composition of the soil macrofauna

The araneofauna of the local tundra in vicinities of
Pronchishchev Lake is represented by the family
Linyphiidae only. Spiders were collected by pitfall
traps and soil samples during virtually the entire the
snowless season, but species of other families charac-
teristic of continental tundra, like as Lycosidae, Th-
omisidae, Tetragnathidae, have not been found even
as juveniles.
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Table 1. The population density of spiders, beetles, and other groups of macrofauna as accounted by soil samples in June,

1991 (spms per 1 m?).

Ta6nuua 1. TI10THOCTH HaceneH s TayKOB, )KYKOB U IPyTUX TPy Me30(ayHbl IO JTaHHBIM yu€Ta OYBEHHBIMH ITpoOaMu B

utore 1991 roaa (B 9x3. Ha | M?).

Types of plant communities
Zonal Intrazonal
Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Plot 6 Plot 7
Date 21.VI 28.VI 30.VI 26.VI 29.VI 30.VI 27.VI
TAXA Number or % of collected specimens
Spiders (total) 36+4.7 3244.5 | 24+£29 | 31+4.3 51+£5.6 46+6.4 46+6.9
% of total macrofauna 31 46 42 37 33 23 50
_ Beetles 20435 | 11416 | 10514 | 15520 | 64483 | 994119 | 22431
(imago+larvae)
% of total macrofauna 25 16 18 18 42 50 23
Carabidae imago 11£1.4 2+0.3 540.6 6+0.8 5+0.7 10+1.4 6+0.8
% of total macrofauna 9 3 9 7 3 5 6
Staphylinidac 18423 | 9+1.4 | 5408 | 9+l.1 59+7.7 89+12.5 16£2.6
(imago+larvae)
% of total macrofauna 15 13 9 11 39 45 17
Other groups of
macrofauna
Enchytraeidae* 38+4.6 2+0.3 9+1.3 8+1.1 32+4.8 7+1.0
Lumbricidae (adults+juv.) 3+0.3 9+1.2 8+1.1 11+1.4 8+0.9 9+1.1 5+0.7
Homoptera (imago) 11+1.2
Tipulidae (imago) 3+0.3 11£1.6 5+0.6 14+1.6 5+0.5 7+0.9
Tipulidae (larvae) 5+0.6 5+0.8 2+0.3 7+0.8 2+0.3
Limoniidae (larvae) 5+0.7
Diptera (imago) 2+0.3 3+0.3
Hymenoptera (imago) 3+0.4 3+0.4 2+0.3 2+0.3
Lepidoptera (larvae) 5+0.7 5+0.6 2+0.4
Macrofauna (total) 117+14.0 | 70+£10.5 | 57+£7.9 | 84+13.2 | 153+18.4 | 200+27.5 93+13.9

* Visually recorded in soil samples.

Despite the relatively high abundance of spiders in
practically all biocenoses in vicinities of Pronchish-
chev Lake, their species diversity is very low. Only six
spider species have been recorded during the whole
period of investigations. The species composition of
zonal communities is poorer than that of intrazonal
ones: the four different zonal plots were inhabited by 3
to 4 spider species, whereas the fauna of 3 intrazonal
ones included 4—6 species (Tables 2 & 3). In the near-
by region, near Maria Pronchishcheva Bay, besides six
species from the Table 2, the two additional have been
found: Diplocephalus barbiger and Erigone arctica
sibirica (see above in the List).

The taxonomic poorness of araneofauna indicates
the very pessimal conditions of local arctic tundra. The
poorness of the fauna was recorded also in other mass
groups of macrofauna. For example, among the fauna
of Carabidae and Staphylinidae beetles, only two spe-
cies were found in each of these families: Cryobius

pinquedineus and C. ventricosus, and also Tachinus
(s.str.) arcticus and Micralymma brevilingue, respec-
tively. The macrofauna composition in almost all bio-
cenoses included single specimens of Lumbricidae (Eis-
enia nordenskioldi), Tipulidae (larvae and imago), Lep-
idoptera (larvae), and Hymenoptera imago. In general,
the taxonomic structure of macrofauna of local tundra
is corresponding well with data of Yu.l. Chernov and
N.V. Matveeva [1979], who mentioned that arctic tun-
dra are characteristic by a drastic impoverishment in
the fauna species composition resulted in representa-
tion of each large taxa by only single species.

As concerns the zonal composition of the soil ar-
thropods, practically all groups are represented by arc-
tic species. For example, out of spider species (includ-
ing two from Maria Pronchishcheva Bay area) the sev-
en ones are purely arctic, and only one, Erigone arcti-
ca sibirica, is an arcto-boreal element, probably found
at the northernmost border of its distribution.
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Table 2. Data on records of spiders and beetles by pitfall traps in June, 1991 (spms per 100 pitfall traps/day).
Tabmuua 2. Jlanabie yuéTa MayKoB U )KyKOB ITOYBEHHBIMH JIOBYIIKamMH B utoHe 1991 (B k3. Ha 100 10B./CyT.).

Types of plant communities
Tunbl pacTHTEIBHBIX CO00LIECTB
Zonal Intazonal
3onanbHbIE HNuTpa3zonaabHele
Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Plot 6 Plot 7
Date / Jlara 17 17- 19- 19- 16- T 19-
21.VI 27.VI 29.VI 29.VI 26.VI 27.VI1 29.VI
Number or % of collected specimens
TAXA KosmmuecTBo min % noiiMaHHBIX 3K3eMILISIPOB
Spiders (total) 113 79 77 80 222 186 84
% of total macrofauna 79 82 88 71 89 67 50
Species of spiders
Erigone psychrophila 26 13 21 15 46 43 34
Halorates spetsbergensis 3 4
Hilaira gertschi 7 7 7 4 30 15 1
Hilaira nivalis
Hybauchenidium aquilonare 1 1 1 4 5
Semljicola arcticus 4 7 8 34 9
Total adult specimens 38 22 36 28 114 76 39
Total species of spiders 4 3 4 4 4 6 4
Beetles
Carabidae * 18 7 11 9 19 28 21
Cryobius pinquedineus 18 7 11 9 17 28 21
Cryobius ventricosus 2
Staphylinidae (im.+larvae) 10 1 17 5 38 53
Tachinus (s.str.) arcticus (im.) 8 1 5 14 10 13
Micralymma brevilingue (im.) 2 3 1 1 2
Carabidae & Staphylinidae 28 18 26 24 66 74
% of total macrofauna 19 8 20 23 10 24 44
Macrofauna (total) 145 96 88 112 249 277 167

* Carabidae were represented only by imago.

Spiders and beetles in the structure of soil mac-
rofauna

Soil samples. The studies have shown that in local
arctic tundra the spiders comprise 23—50% in the num-
ber of all groups of the soil macrofauna in June (Table
1) and 18-36% in the mid-season, in July (Table 4).
The share of beetles was, correspondingly, 16-50% in
June and 15-26% in July.

Spiders dominated among all the groups of the soil
macrofauna in the beginning of vegetation period (June)
in all variants of zonal communities. The intrazonal
communities showed a somewhat different pattern: in
two of the three localities beetles dominated, while the
spiders were prevalent in only one: 42; 50 and 23%, vs
33; 23 and 50% in spiders.

The total mean number of soil macrofauna in zonal
communities appeared to be about twice lower than in

intrazonal ones (82, vs 149 spms/m?), the spider abun-
dance was 1.5 times lower (31, vs 48 spms/m?), that of
beetles — almost 4 lower (16, vs 62 spms/m?).

The share of spiders in the macrofauna of zonal
communities is considerably higher than that of beetles
(39, vs 19%), in intrazonal communities their shares
are approximately the same (35, vs 38%). This proba-
bly indicates that beetles are either less adapted to
extremal arctic living conditions than the spiders, and
prefer intrazonal vegetative communities with more
favourable environment, or the intrazonal biotopes pro-
vide a more vast food supply, which allows ground
beetles and rove beetles to realize their reproductive
potential more effectively in these conditions.

In July, in the vegetation mid-season, the share of
spiders in the composition of inhabitants was also rath-
er high: 18-36%, the share of beetles comprising 15—
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Table 3. The population density of spiders, beetles, and other groups of macrofauna as accounted by soil samples in June,

1991 (spms per 1 m?).

Ta6nuna 3. TIOTHOCTD HAaceNeHHUs TayKOB U MaCCOBBIX BUJIOB XKYKOB IO IAHHBIM y4eTa MOYBEHHBIMH ITPOOaMu B HIOHE

1991 (B 3k3. Ha 1 M?).

Type of plant communities
Zonal Intrazonal
Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Plot 6 Plot 7
Date 21.VI 28.VI1 30.VI 26.VI 29.VI 30.VI 27.VI1
TAXA Number or % of collected specimens
Spiders (adults+juv.) 36+4.7 3244.5 24429 314+4.3 514£5.6 46+6.4 | 46+6.9
% of total macrofauna 31 46 42 37 33 23 50
Spiders juv. 9+1.3 9+1.4 8+1.1 9+1.3 16+2.2 3+0.4 540.7
Species of spiders
Erigone psychrophila 2343.2 18+2.9 13£2.1 19+£2.7 2443.6 32454 | 3645.8
Halorates spetsbergensis 1+£0.14 1+0.16 1+0.12 1+0.2 3+0.5
Hilaira gertschi 3+0.4 3+0.5 2+0.3 2+0.3 4+0.6 5+0.9 2+0,3
Hybauchenidium aquilonare 1+£0.2 2+0.3 3+0.5
Semljicola arcticus 1+£0.2 3+0.5 5+0.8 2+40.3
Total species of spiders 3 4 3 4 4 4 3
Beetles
Carabidae
Cryobius pinquedineus (im.) | 11£1.7 2+0.2 5+0.7 6+0.9 5+0.7 5+0.7 6+0.9
Carabidae (larvae) 5+0.6
Staphylinidae
(Ti‘lfi)"””s (s.tr.) arcticus 4£0.6 | 711 4+0.6 8+1.1 42+6.3 | 48+7.7 | 14x22
?ﬁ;‘*ly mma brevilingue 1202 | 203 1£0.2 1£0.2 609 | 914 | 203
Staphylinidae (larvae) 13+1.4 11+1.4 324+3.8
117+ 153+ 200+
Macrofauna (total) 14.0 70+8.5 57+£7.9 84+13.2 18.4 275 93+13.9

26% (Table 4). Regretfully, two of the three intrazonal
areas appeared out of study due to flooding in July, and
therefore we cannot reliably estimate and compare the
data on the abundance of macrofauna in intrazonal and
zonal communities.

Pitfall traps. According to data from pitfall traps
which primarily estimate the dynamic density of popu-
lation, the share of spiders in macrofauna was much
higher as compared to samples in most areas. In June,
the share of spiders was 50-89%, and that of beetles
was only 8—44% (Table 2). In zonal communities, the
share of spiders on the average increased that of bee-
tles by 4 times (80, vs 18%), in intrazonal — by 3 times
(70, vs 26%).

The data of account by soil samples and pitfall
traps definitely indicate that spiders play the main role
in the structure of soil fauna of zonal communities of
arctic tundra. The second in importance group are bee-
tles, Carabidae and Staphylinidae in this case, with

share the first place with spiders in intrazonal commu-
nities.

Dominance in spiders

The area of Pronchishchev Lake is the northern-
most (75.28°N) territory of Russian Arctic where fau-
nal-ecological studies of spiders were performed on
the basis of zonal-landscape approach (after Chernov
[1978]). Other areas of studies based on such an ap-
proach are situated much southward: Kola Peninsula
— 69.11- 69.15°N [Tanasevitch, Rybalov, 2010], Am-
derma, Arkhangelsk Area — 69.75°N [Tanasevitch,
Khruleva, 2017], northern Yamal Peninsula — 70.47—
71.49°N [Tanasevitch, Rybalov, 2015], Kharaulakh,
Yakutia — 71.63—-72.19°N [Tanasevitch, Nekhaeva,
2016], and Sibiryakova Island, Krasnoyarsk Area —
72.73°N [Tanasevitch ef al., 2020]. The dominant spi-
ders on the listed areas are (in alphabetic order): Erigo-
ne arctica palaearctica Braendegaard, 1934, E. a. si-
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Table 4. The population density of spiders and mass beetles from the data of accounting by soil samples in July, 1991

(spms per 1 m?).

Tabnuma 4. TINOTHOCTb HAaceNEeHUs MayKOB MU MAaCCOBBIX BHJIOB JKYKOB I10 JIQHHBIM y4eTa IIOYBEHHBIMU NPOOAMH B HIOJIE

1991 r. (B 9k3. Ha 1 M?).

Types of plant communities
Zonal Intrazonal
Plot 1 Plot 2 Plot 3 Plot 4 Plot 7
Date 10.VII 15.VII 13.VII 12.VIl 11.VII
Taxa Number or % of collected specimens
Spiders (adults & juv.) 34+£5.5 17+£2.4 15€2.4 11£1.9 29+4.6
% of total macrofauna 36 30 29 18 36
Spiders juv. 7+1.1 4+0.6
Species of spiders
Erigone psychrophila 24+3.8 5+0.8 10+1.5 5+0.8 17+£2.9
Halorates spetsbergensis 10£1.7 3+0.5 4+0.7 7£1.0
Hilaira gertschi 1+£0.2 2+0.3 2+0.3 1+0.2 1+0.2
Semljicola arcticus 2+0.3 1+£0.2
Beetles (imago) 14+1.8 13£1.9 13£1.7 16+£2.4 14+1.8
% of total macrofauna 15 23 25 26 18
Carabidae
Cryobius pinquedineus 5+0.7 8+1.2 7+0.9 5+0.7 5+0.8
Staphylinidae 9+1.5 5+0.9 7£1.0 11£1.8 9+1.3
Tachinus (s.str.) arcticus 7+1.1 4+0.7 6+0.8 9+1.5 8+1.1
Micralymma brevilingue 2+0.3 1+0.2 1+0.2 3+0.5 1+0.2
Macrofauna (total) 94+13.1 57+6.8 52+7.3 61+7.9 81+11.3

birica Kulczynski, 1908, E. psychrophila, Halorates
holmgreni (Thorell, 1871), H. spetsbergensis (Thorell,
1872), Hilaira incondita (L. Koch, 1879), and Masikia
indistincta (Kulczynski, 1908). From the south to the
north, from southern tundra to arctic ones, the impor-
tance of E. psychrophila, as dominant in the spider
population, is increasing, and here, in northeastern
Taimyr, in the northernmost of studied regions, this
species becomes the only superdominant in all types of
vegetative communities, as based on data of both soil
samples and pitfall traps (Tables 2, 3).

Types of spider population

Based on data from soil samples and pitfall traps in
local arctic tundra, two types of spider population groups
can be recognized in both zonal and intrazonal vegeta-
tive communities.

1. Zonal communities.

a) Basically, this spider group is rather homoge-
nous in abundance and composition. It inhabits tundra
with large areas of exposed surface (plots 2, 3, 4). All
the three plots have lower abundance of spiders, as
compared to intrazonal communities, — 24-36 spms/

m? (Table 1) and lower dynamic density — 77-80
spms/100 traps per day. (Table 2). Besides, all the
three plots are similar in abundance of main species:
Erigone psychrophila is dominating, with abundance
of 13-19 spms/m?, Hilaira gertschi — 2-3 spms/m?,
Halorates spetsbergensis — 1 spm/m? (Table 3). The
reason of relative poverty of these three zonal commu-
nities is that 50— 60% of their area consist of lifeless
spots of exposed surface. Let us mention that the main
competitor of spiders, i.e. the ground beetle Cryobius
pinquedineus also had a rather low abundance in all the
three plots — 2—6 spms/m?* and a rather low dynamic
density — 7—11 spms/100 traps per day.

b) The second zonal group of spiders (plot 1) lives
in quite moistened moss-lichen tundra with virtually
complete covering of vegetation (TPCD — 95%). This
community is characterized by more numerous popula-
tion, as compared to the previous group, — 36 spms/
m?, 113 spms/100 traps per day. The dominating spe-
cies E. psychrophila has also a higher abundance here
— 24 spms/m? and the dynamic density — 26 spms/
100 traps per day. It is characteristic that this commu-
nity possess 2-3 times higher abundance of both all
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beetles (29 spms/m?, vs 10—15 spms/m?), and the main
species of ground beetle, Cryobius pinquedineus (11
spms/m?, vs 2—6 spms/m?) (Table 3).

2) Intrazonal communities.

a) Spider groups inhabiting the meadow tundra with
domination of dryads and relatively good drainage (plots
5 & 6). The fauna composition of these tundra commu-
nities is much diverse than in zonal ones, and the spider
abundance is on average twice higher of that in zonal
formations (4651 spms/m?, vs 24-36 spms/m?) (Ta-
bles 1-3). These plots, besides the superdominant E.
psychrophila, are inhabited also by subdominants Hi-
laira gertschi and Semljicola arcticus, as indicated by
data from both soil samples and pitfall traps. The pop-
ulation of sedge-lichen-moss-Dryas tundra (plot 6) is
the most diverse. All the six spider species of local
fauna are recorded here because this plot, besides grass-
land-dryad parcels, includes wet depressions with ad-
ditional microconditions for spiders.

b) Group inhabiting wet cotton-grass tundra (plot
7). This boggy community, as everywhere, is dominat-
ed by E. psychrophila — 34 spms/100 traps per day,
and a subdominant — 4 spms/100 traps per day (Table
1) is hydrophilic species Halorates spetsbergensis,
which is rather few in other biocenoses. Hilaira gerts-
chi is a rare species here. The samples, as compared to
data from traps, are characterized by even stronger
dominating of E. psychrophila — 36 spms/m?* (79% of
all spiders).

Dynamics of spider population (June—July)

In mid-July, the samples were again taken in five
biocenoses (zonal plots 1-4 & intrazonal plot 7) (Ta-
ble 4). Since only one plot was studied in intrazonal
communities in July, we cannot reliably compare the
population of two different landscape-zonal types of
communities.

The share of spiders and beetles in the soil popula-
tion of tundra somewhat decreases during the summer:
that of spiders on average from 38% of the total macro-
fauna in June to 30% in July; that of beetles from 27 to
21%, respectively. The share of spiders decreases due
to lesser number of dominants. For example, the num-
ber of the main dominant Erigone psychrophila and
the subdominant Hilaira gertschi decreased twice in
July as compared to June: from 24 to 12 spms/m? and
from 3 to 1.4 spms/m?, respectively (Tables 1 & 3). On
the contrary, the scanty in June species Halorates spets-
bergensis increased its density from 1 to 4.8 spms/m?
(Tables 1 & 3) in July. It can be suggested that one of
the reasons of diminished number of large-sized spi-
ders E. psychrophila was the outbreak of the number of
lemmings which comprised from 100 to 392 spms per
1 hectare, the diet of lemmings includes this spider (see
Underhill et al. [1993]).

Conclusions

Arctic tundra of eastern Taimyr in vicinities of Pron-
chishchev Lake possess a very poor spider fauna con-
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taining only six species of linyphiids, plus two addi-
tional species of linyphiids have been found in nearby
area of Maria Pronchishcheva Bay. The number of
species in other main groups of soil macrofauna ap-
peared to be also very low: two species were found in
both ground beetles and rove beetles. All species of
both spiders and beetles are purely arctic. The only
species, Erigone arctica sibirica, known from Maria
Pronchishcheva Bay, is arcto-boreal and was probably
found at the northern border of its distribution.

Spiders play the main role in the structure of the
soil macrofauna population in zonal communities of
arctic tundra of eastern Taimyr. This group is the most
diverse and the most numerous in the soil macrofauna
population. It also begins the activity after the winter
diapause earlier than other groups. The second in im-
portance group is beetles (Carabidae and Staphylin-
idae). Whereas the spiders take the first place in abun-
dance and the share in the total macrofauna in zonal
communities, there is an approximate parity of spiders
and beetles in intrazonal biotopes. Among spiders, Eri-
gone psychrophila is an absolute dominant in all stud-
ied biotopes, irrespective of their zonal-landscape cat-
egory, and it reaches in some biotopes the density of
32-36 spms/m?. The most abundant beetles were Cryo-
bius pinquedineus (Carabidae) and Tachinus (s.str.)
arcticus (Staphylinidae).

Intrazonal vegetative communities possess not only
the most taxonomic diversity of spiders but they have
more abundant population of the soil macrofauna: the
data on population density and the trap catches are on
average twice higher than in the zonal biotopes.

Our data support the statements of Yu.l. Chernov
and N.V. Matveeva [1979] that there is a sharp decline
in the species composition in the fauna of arctic tundra,
which results in representation by single specie in each
large taxon. Also, the same species can inhabit a wider
range of biotopes in arctic tundra because of the gener-
al pessimal conditions. This is well demonstrated by
the spider Erigone psychrophila.
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