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Mesozoic fossils (>145 Mya) suggest the antiquity
of the subgenera of Daphnia and their
coevolution with chaoborid predators

Alexey A Kotov'™ and Derek J Taylor’
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Environmental reconstruction inferred from the intestinal contents of the Yamal
baby mammoth Lyuba (Mammuthus primigenius Blumenbach, 1799)

Pavel A. Kosintsev?, Elena G. Lapteva?, Svetlana S. Trofimova®*, Oksana G. Zanina®,
Aleksey N. Tikhonov ©, Johannes Van der Plicht
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ABSTRACT

Articke istory:
Available online 31 March 2011

The article presents the results of a complex investigation of the intestinal content of the frozen mummy
of a baby woolly mammoth imigeni il bach, 1799) found in 2007 in the Yamal
Peninsula {Western Siberia). The mummy belongs to a female mammoth calf approximately 1-1.5
months of age, and it has been named "Lyuba”. Analysis of bone tissue vielded a 'C date of 41910
{-+550/—450) years ago. Analysis of detritus material from the large intestine vielded a ''C date of 41,700
(+700/550) years ago. These dates practically coincide, thus denoting synchronism of the time of the
baby mammoth's death and the formation of its intestinal contents. This time comespond to the middle
part of MIS 3, or the Middle Weichselian Pleniglacial. Pollen, phytolith, plant macrofossil and mineral
analyses of the intestinal content were carried out. Reconstruction of the environment where the baby
mammoth lived is given based on the intestinal content analyses. The data suggest thar the baby

lived in dra-like landscapes domi d by g dge communities with forbs and
Betula nana.

© 2011 Elsevier Ltd and INQUA. All rights reserved,
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Palaeo-environmental and dietary analysis of intestinal contents of a mammoth
calf (Yamal Peninsula, northwest Siberia)
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ABSTRACT

‘Article history:
Received 26 September 2011
Accepted 21 October 2011
Available online 17 November 2011

Keywords:
Ancient DNA

Siberia
Silica-based DNA extraction

Intestinal samples from the one-month-old Siberian mammoth calf ‘Lyuba’ were studied using light
microscopy and ancient DNA to reconstruct its palaco-environment and diet. The palynological record
indicates a ‘mammoth steppe’. At least some pollen of arboreal taxa was reworked, and thus the presence
of trees on the landscape is uncertain. In addition to visual comparison of 11 microfossil spectra, a PCA
analysis contributed © diet reconstruction. This yielded two clusters: one of samples from the small
intestine and the other of large-intestine samples, indicating compositional differences in food remains
along the intestinal tract, possibly reflecting different episodes of ingestion. Based on observed morpho-
logical damage we conclude that the cyperaceous plant remains and some remains of dwarf willows were
originally eaten by a mature mammoth, most likely Lyuba's mother. The mammoth calf probably unin-
tentionally swallowed well-preserved mosses and mineral particies while eating fecal material deposied
on a soil surface covered with mosses. Coprophagy may have been a common habit for mammoths, and we
therefore propose that fecal material should not be used to infer season of death of mammoths. DNA
sequences of traL and rbel genes amplified from ancient DNA extracted from intestinal samples confirmed
and supplemented plant identifications based on microfossils and macro-remains. Results from different
extraction methods and barcoding markers complemented each other and show the value of longer
protocols in addition to fast and commerdially available extraction kits.
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Taphonomic phenomenon of ancient hair from Glacial Beringia:
perspectives for palaeoecological reconstructions

IRINA V. KIRILLOVA, JOHANNES VAN DER PLICHT, STANISLAV V. GUBIN, OKSANA G. ZANINA, OLGA F.
CHERNOVA, ELENA G. LAPTEVA, SVETLANA S. TROFIMOVA, EUGENY V. ZINOVYEV, ANTON A. ZHAROV, ELENA O.
FADEEVA, THIJIS VAN KOLFSCHOTEN, FEDOR K. SHIDLOVSKIY AND ALEXEY A. KOTOV

Kirillova, I. V., van der Plicht, J,, Gubin, S. V., Zanina, O. G., Chernova, O. F., Lapteva, E. G, Trofimova, S. S.,
Zinovyev, E. V., Zharov, A. A., Fadeeva, E. O., van Kolfschoten, T., Shidlovskiy, F. K. & Kotov, A. A. 2016 (July):
Taphonomic phenomenon of ancient hair from Glacial Beringia: perspectives for palaeoecological reconstructions.
Boreas, Vol. 45, pp. 455-469. 10.1111/bor.12162. ISSN 0300-9483.

An accumulation of mammoth hair, discovered in the Bol’shaya Chukochya River valley (northeast Yakutia, Rus-
sia), was found to contain remains of terrestrial and aquatic organisms, including plants, insects, crustaceans,
birds and mammals. Radiocarbon dating indicated that this post-mortem taphocoenosis represented multiple time
periods. The mammoth hair was dated to older than 45 ka BP, the plants were dated to 12 750450 a BP (which
corresponds to a shift in the environmental conditions and landscapes during the formation of thermokarst in
northeastern Russia) and the bird feathers were dated to 4115240 a BP. A scenario of the formation of this fossil
assemblage is proposed, covering the MIS 3-1 time range. The hair also yielded various Arctic branchiopod crus-
taceans, which inhabit shallow temporary water bodies and therefore are important for reconstruction of
palacoenvironments. The cladoceran subgenus Daplinia (Ctenodaphnia), currently absent from the Asian part of
Beringia, is reported from this region for the first time. The study demonstrates that the discovered permafrost-
preserved hair is a unique repository of Ice Age organisms.

DPUNnUyMbl
Daphniidae

A-C, Daphnia (Daphnia) cf.
longispina

D-F, Daphnia
(Ctenodaphnia) sp.?

G-F, Simocephalus sp.
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I¢unnuymsbl Daphnia (Ctenodaphnia) u3
IIePCTH

SEM HV: 30.00 kv WD: 20.86 mm Lo 1 1 | VEGAWTESCAN
Vac: HiVac Det: BSE Detector 200 pm i
SM: RESOLUTION Date(m/dly): 03/06/14 Palecntology Institute RAS n

SEM HV: 30.00 kV WD: 20.86 mm VEGAW TESCAN
Vac: HiVac Det: BSE Detector 500 um i
SM: RESOLUTION Date(m/d/y): 03/06/14 Paleontology Institute RAS n

Bpoae, HUKyJa He monmaaaeT?



d¢punnuymbl Daphnia (Ctenodaphnia) u3
INEPCTH ¢ peKH YyKkoubs

SEM HV: 30.00 kV WO: 20.16 mm VEGAW TESCAN
Vac: HiVac Det: BSE Detector 200 um i
SM: RESOLUTION Date(m/dfy): 03/06/14 Paleontology Institute RAS n

SEM HV. 30.00KV  WOD: 20.16 mm VEGAW TESCAN

Vac: HiVac Det: BSE Detector 100 pm
SM: RESOLUTION Date(m/dfy): 03/06/14 Paleontology Institute RAS n

SEM MAG: 480 x
HV: 200kV
SM: RESOLUTION

200 um Vega ©Tescan

rpynna sugoB Daphnia atkinsoni
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