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From the beginning of the study of the Ice Age, our
knowledge on the biotas of that time has been based on
mammalian remains, associated organic remains
(those of other vertebrates, invertebrates, and plants),
and formations hosting these remains. To obtain as
complete information as possible on paleolandscapes
and paleobiotas, it is sometimes necessary to use data
from cuts located far apart, and local factors may dis�
tort the reconstruction.

In 2002, on the middle Bol’shaya Chukoch’ya
River (northern Yakutia, Fig. 1), Ivan Khristenko of
the village of Andryushkino found skeletal remains of
a mammoth and fragments of coarse yellowish�gray
hairs, about 100 L in volume, in the Late Quaternary
alass deposits forming a low bank (1.5 m; during the
lowstand, 1.8 m). The fur remains were originally
attributed to mammoth, but are likely to have been
redeposited from stratigraphically older deposits due
to the retreating of permafrost. Some fur was repre�
sented by small wads of approximately the same size,
5–6 cm long. Usually, intravital wads in large animals,
both extant and those found in the perennially frozen
sediments, vary in shape and size [1]. However, it is
likely that the fur found on the Bol’shaya Chukoch’ya
River was matted after the death of the animal. The
carcass could have remained for some time on the sur�
face of a shallow overgrown pool, and water movement

due to wind could have caused the fur to matt and form
tight wads, which would have retained organic remains
from the surface and from the water. Thus, informa�
tion on the biota and landscape of the time when the
wads were formed is obtainable from the wads or fur.

The fur from the Bol’shaya Chukoch’ya River (coll.
no. F�2362/1, Shidlovskiy National Alliance “Ice
Age”) included numerous remains of plants (spores,
pollen, macroremains, phytoliths), insects, micro�
scopic crustaceans (cladocerans and ostracodes),
birds, and mammals. Preliminary results of a compre�
hensive study of these remains are present below.

Study of the guard hairs and underfur by means of
scanning electron microscopy (SEM) has shown that
the main part of the fur could have belonged to a
woolly mammoth, but there was an admixture of hairs
of rhinoceros and bison, as judged by morphometric
characters (maximum thickness of the overhairs and
guard hairs), structure (medullar architectonics), and
the degree of the medulla development. Only one rhi�
noceros species, the woolly rhinoceros Coelodonta
antiquitatis, is known from northeastern Russia. Find�
ings of hair of this animal are far less common than
those of other skin derivatives (horns), making this
specimen very valuable as a study object.

Over a thousand (1298) spore grains of grassy plants
have been obtained from the middle of four dense wads
of fur. The spore�pollen spectra are dominated by
grasses, Poaceae (92%). The spectra include Caryo�
phyllaceae and occasional representatives of Chenop�
odiaceae, Cyperaceae, Asteraceae (Artemisia), pollen
grains of trees (Pinus, Betula sect. Albae), shrubs
(Salix, Betula sect. Nanae, Alnus fruticosa), and spores
of perithecial fungi of the family Sordariaceae. The
abundance of grass (Poaceae) pollen in the wads most
likely represents a period of mass flowering of grasses
at the time that the wads were formed.

The fur sample studied, approximately 3.2 L in vol�
ume, contained 1494 plant macroremains (seeds and
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fruits, and one�third of the remains consisted of the
vegetative parts of plants). The taxonomic composi�
tion of the macroremains indicates a community of
mixed grassy meadow tundra. The short�awned barley
Hordeum brevisubulatum (Trin.) Link was the domi�
nant representative of Poaceae. Short�awned barley is
one of the dominant plants of modern alass meadows
of the Kolyma district. Apart from the meadow spe�
cies, the assemblage contains vegetation of degraded
meadows and bank slopes (dominated by Chenopodi�
aceae, various species of Polygonum, occasional may�
weed Tripleurospermum hookeri Sch. Bip, silverweed
Potentilla anserina (L.) Rydb. etc.), wetland plants
(sedge Carex and bogbean Menyanthes trifoliata L.),
floodplain species (shrub alder Alnus fruticosa (Rupr.)
Pouzar) and placor plants (dwarf willow Salix). Water
vegetation is represented by shallow�water plants,
such as pondweed Potamogeton, and water crowfoot
Batrachium. The names of the plants are indicated
according to Cherepanov [2].

Phytoliths are microscopic bodies formed when
dissolved silica taken up by plants is deposited in their
cells and around their cell walls. These structures are
redeposited and accumulate in soil after the plant tis�
sues decay. The wads contain few phytoliths. These are
mainly large structures (about 100 µm) with low mor�
phological diversity. Most of the macerate is repre�
sented by tissues of grasses, dominated by true grasses
(Poa sp.); reed grasses (Calamagrostis sp.) and brome
grasses (Bromus sp.) are also present. The remains

contained tissues of sedge Carex sp., cottongrass Erio�
phorum sp., small quantities of moss Aulacomnium sp.
and shrubs, including bog blueberry Vaccinium uligi�
nosum L. and bearberry Arctous alpina (L.) Niedenzu.
No tree remains were found.

The phytoliths contained considerable amounts of
Scenedesmus, a colonial freshwater alga inhabiting
still, usually endorheic, lakes, and typical of the algof�
lora of northern regions [3]. The absence of diatom
algae may be related to taphonomy. The plant associa�
tion restored from the phytoliths and plant tissues is
characteristic of wetland biotopes, including boggy
tundra. The 160 insect remains are distinctly domi�
nated by Coleoptera, including the ground beetles
(Carabidae) Poecilus nearcticus (Lindr.), Pterostichus
(Cryobius) sp., Pterostichus costatus (Men.), Amara
alpina (Pk.), and Harpalus sp.; the diving beetles
(Dytiscidae) Hydroporus sp. and Agabus sp.; the car�
rion beetles (Leiodidae) Catops sp.; the dung beetles
(Scarabaeidae) Aphodius sp.; the pill beetles (Byr�
rhidae) Morychus viridis Kuzm. et. Kor.; the leaf bee�
tles (Chrysomelidae) Chrysolina sp.; the weevils (Cur�
culionidae) Notaris aethiops (F.), Cleonini gen. sp.,
and Phyllobius sp.; and Sitona borealis Kor.

The taxonomic spectrum of insects is typical of the
Pleistocene of northeastern Siberia [4]. Cryophilic
xerophilic beetles (the pill beetle Morychus viridis and
the ground beetle Poecilus nearcticus) are dominant.
The assemblage contains ground beetles of the genus
Harpalus, the weevil Sitona borealis, a number of cryo�
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Fig. 1. The locality on the Bol’shaya Chukoch’ya River (Yakutia).

Ch
uk

oc
h’

ya
 R

.



50

DOKLADY BIOLOGICAL SCIENCES  Vol. 460  2015

KIRILLOVA et al.

philic ground beetles (Amara alpina and Pterostichus
costatus), and representatives of the subgenus Cryobius
of the genus Pterostichus, all characteristic of the tun�
dra of northeastern Siberia. The dominance of these
groups of Coleoptera suggests the existence of areas
occupied by tundra and steppe communities. The
presence of semiaquatic and aquatic species (diving
beetles of the genera Agabus and Hydroporus and the
weevil Notaris aethiops) suggests a small basin near the
burial site. The dung beetles (Aphodius) are directly
connected with the dung of large mammals. The ecol�
ogy of the above insects allows the reconstruction of a
cold, sharp continental climate at the time of burial,
which corresponds to the modern environment in this
area.

The wads contained numerous ephippia (Fig. 2) of
freshwater crustaceans of the family Daphniidae
(Crustacea: Cladocera). Ephippia are modified,
strongly chitinized, and ornamented dorsal shell por�
tions of female daphniids, which enclose eggs and pro�
tect them from harsh environments [5]. This is the
main distribution stage of daphniids: ephippia are eas�
ily dispersed with wind, water currents, large verte�
brates [6], and, predominantly, aquatic birds [7]. In
wads, about 10 L in size, we discovered over a hundred
ephippia of the two subgenera of the genus Daphnia
and two specimens of another daphniid genus,
Simocephalus. The state of preservation of most ephip�
pia is very good, but they are certainly geochronologi�
cally old. This is the first discovery of fossil ephippia in
northern Yakutia.

Bird feathers discovered inside the wads differ in
color, shape, and size. The state of their preservation
suggest their old geochronological age. Judging from
the configuration of the vane and degree of the devel�
opment of the down parts, all the feathers recovered
are contour feather. Using light microscopy and SEM,

as well as the database [8], we identified them as
belonging to (1) Anseriformes (including the genera
Cygnus and Anser; possibly swans, geese, or ducks) and
(2) Galliformes (either the willow ptarmigan (Lagopus
lagopus) or the rock ptarmigan (L. muta). The identi�
fication was possible because of the characteristic
ring�like node on the downy barbules (Fig. 3).

The presence of organisms which are presently
unknown from northern Yakutia, and the state of pres�
ervation of specimens suggest the antiquity of the
organic remains contained in the wads (feathers, plants,
and arthropods). Further study is required to determine
at which stage of development of this area the burial of
the fur took place, and whether the geochronological
age of the hairs matches that of the enclosed organic
remains. It is noteworthy that the fur from the Bol’shaya
Chukoch’ya River provides a unique opportunity to
study the association of ancient land and aquatic
remains characterizing the biota of one (or several) late
glaciation epochs in northeastern Russia.
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Fig. 2. An ephippium of Daphnia s. str. (Cladocera) from a
fur wad from the Bol’shaya Chukoch’ya River. Scale bar,
100 µm.

(a) (b)

(c)

Fig. 3. Characteristic microstructure of a downy feather of
a willow ptarmigan (Lagopus lagopus) or rock ptarmigan
(L. muta) from the wads: (a) a barb cross�section; (b) a
downy barb and barbules branching from the rachilla of the
barb; (c) ring�shaped nodes and internodes of downy bar�
bules. SEM micrograph. Scale bars: (a) 10 and (b, c) 100 µm.
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