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The information about peat accumulation rate of the two bogs of the Ukrainian Carpathians
is presented. There are the oligotrophic bog “Mishok” (Lviv district, Turka region, regional
landscape park “Nadsianskyi”) and the bog near Chornohora geographical station by Ivan
Franko Lviv National University (Ivano-Frankivsk district, Nadvirna region, national nature
park “Karpatskyi”). Both of them are not subjected to the direct effects of human impact. The
bog “Mishok” started forming in the Late Holocene (SA-1), 2312480 years ago and the aver-
age rate of the peat accumulation of the deposit is 3,5 mm/per year. The bog near Chornohora
geographical station started forming in the Early Holocene (BO-2), 8860+150 years ago and
the average rate of the peat accumulation of the deposit is 0,8 mm/per year. The average rate
of the peat accumulation during Holocene is 0,8 mm/per year, in SA it is noticeably high to
1,3-1,6 mm/per year. The tendency to increase in peat accumulation rate over the Holocene
is shown. The tendency for peat accumulation rates to increase over the Holocene is com-
mon with that in the southern parts of Siberia and Europe. Thus both of these bogs are very
perspective object to complex palaecoecology investigations.

Key words: peat accumulation rate, radiocarbon dating (*“C), Holocene, the Ukrainian
Carpathians

A bog is a unique database with information about the origin and stages of genera-
ting wetland ecosystems, and also climate change during this time and the evolution
of surrounding vegetation. For getting all of this information, it is necessary to use
an integrated approach to the study of each its components (water, peat, plants) in-
volving a number of different methods: geobotanical, hydrological, peat study etc.
Unfortunately, such integrated investigations of wetland ecosystems in Ukraine are
not carried out. Thus, today an important task is the accumulation of facts suitable
for further palaecoecological interpretations.

One of the important indicators of climate change is a peat accumulation rate. A
peat accumulation is a result of annual increases of organic stuff in plant cover and
decay, the part of plants which is dying. Intensive growths of the peat mass takes
place at the conditions of predominance of the annual increase of new organic stuff
over an annual decay of dying parts of plants. Thus, the optimal conditions for gene-
sis of bogs and accumulation of peat are a surplus of water and a temperate climate.

With the genesis of bog and peat accumulation, there is also accordingly an in-
crease of soil carbon pool. By some estimates the world supply of carbon accumula-
ted in peat bogs (6 410 000 km?) ranges from 329 to 528 Gt (Inisheva, Golovatskaya,
2002). The area of peat bogs in the Ukrainian Carpathians is 0,1 thousand hectares,
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the total number of peat bogs is 31, the average area is of 3 ha, the average depth of
peat is 1,98 m (Torfovo-bolotnyi fond..., 1973). Thus, studies of peat accumulation
rates in the Ukrainian Carpathians have a good perspective and practical importance.

To make a calculation of a peat accumulation rate succession, the radiocarbon
dating (**C) of peat samples is necessary. For the territory of Ukraine the calculation
of a peat accumulation rate is absent.

Materials and methods

The peat accumulation rate of two bogs in the Ukrainian Carpathians was ana-
lyzed. There are the oligotrophic bog “Mishok” (Lviv district, Turka region, regional
landscape park (RLP) “Nadsianskyi”; 600 m a.s.l.) and the bog near Chornohora
geographical station by Ivan Franko Lviv National University (Ivano-Frankivsk dis-
trict, Nadvirna region, national nature park (NNP) “Karpatskyi”; 1025 m a.s.l.). Both
of them are not subjected to the direct effects of human impact.

Radiocarbon dating was made by Kyiv Radiocarbon Laboratory (National
Academy of Sciences of Ukraine State Scientific Centre of Environmental Radio-
geochemistry), the results are presented in the table.

Table.
The results of the radiocarbon dating of the sediments of two bogs of
the Ukrainian Carpathians
Laboratory Holocene
The name of the bog Depth, cm Age number stage™**
“Mishok” (Lviv district, 345 2312480 [Ki-13544] SA-1
Turka region, RLP 200 1097480 | [Ki-13543] SA-2
“Nadsianskyi”) -
100 1005+80 [Ki-13542] SA-2
*70 470+50 [Ki-15390] SA-3
*40 280+50 [Ki-15389] SA-3
The bog near Chornohora 535 8860+150 [Ki-16900] BO-2
geographical station by 430 4980+120 | [Ki-16901] AT-3
Ivan Franko Lviv National -
University (Ivano-Frankivsk 330 3420+80 [Ki-16902] SB-2
district, Nadvill'(na region, 225 1970+70 [Ki-16903] SA-1
NNP “K tskyi”
arpatskyi™) 135 1290490 | [Ki-16904] SA-2
. SA-2 (SA-2/
80 860+80 [Ki-16905] SA-1)

* by (Bezusko et al., 2009).
** Holocene stage: SA — Subatlantic, SB — Subboreal, AT — Atlantic, BO — Boreal.

The rate of the peat accumulation during Holocene was made based on the re-
sults of radiocarbon dating.
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Results and discussions

The oligotrophic bog “Mishok”. The depth of peat deposit is 3,45 m. It started
forming in the Late Holocene (SA-1), 2312+80 years ago (table). The average rate of
the peat accumulation of the deposit is 3,5 mm/per year. But it was not a stable rate
during Late Holocene (Fig. 1). The peat accumulation rate was the highest nearly
1000 years ago (10,8 mm/per year), then considerably slowed down to 0,6 mm/per
year, and in the last 300 years it was 1,6 mm/per year.

This indicates that during bog evolution it was under stable high humidification,
and organic matter decomposition processes were slowed; vegetation had a long grow-
ing season and peat deposits were not subjected to compression. These processes and
peat accumulation rate correlate well with changes in temperatures in late Holocene —
“Medieval Warm Period”, which was about 1000 years ago, changed during the Little
Ice Age Period, and then again began warming to date — a new climatic optimum.
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Fig. 1. The peat accumulation rate of the oligotrophic bog “Mishok™ (Lviv district,
Turka region, RLP “Nadsianskyi”).

A. Bezusko et al. (2009) suggests palynological characteristics for the upper 70 cm
of sediments of the bog “Mishok”, reflecting the dynamics of vegetation in the region
over the past 500 years (SA-3). Forest vegetation dominated during that time. Changes in
the main tree species in the region occurred through a gradual increase in participation of
conifer (spruce, fir) and deciduous reduction (beech, hornbeam, oak). The beginning
of these changes is recorded by radiocarbon date of 280+50 years ago (table). The impact
of human activities (pollen of cereals and weeds) is constant in palacopalinology mate-
rials that slightly decreased about 300 years ago for a short period of time. Palynological
study should be carried out throughout the peat deposit of bog “Mishok” to ascertain data
about the dynamics of plant cover during the late Holocene (SA).

The bog near Chornohora geographical station by Ivan Franko Lviv National
University. The depth of peat deposit is 5,35 m. It started forming in the Early
Holocene (BO-2), 8860+150 years ago (table). Thus it is a very valuable object for

41



Annpeepa O.0.

integrated palaecoecology investigations in the Ukrainian Carpathians, because it
conserved information during complete Holocene. Palynological investigation has
not been carried out and are in the plan on the near future.

The average rate of the peat accumulation of this deposit is 0,8 mm/per year. But
it was very much modified during Holocene (Fig. 2). The highest rate of the peat ac-
cumulation was in SA— 1,3 mm/per year and the least it was in BO — 0,35 mm/per year.
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Fig. 2. The peat accumulation rate of the bog near Chornohora geographical station
by Ivan Franko Lviv National University (Ivano-Frankivsk district, Nadvirna region,
NNP “Karpatskyi”).

mm/per year

On the example of the bog near Chornohora geographical station, it is a clearly
visible trend that the peat accumulation rate increases over Holocene from ancient
time to the present. From 0,35 mm/per year in Boreal it was gradually increasing
at the Atlantic and Subboreal, and it was almost doubled at Subatlantic — up to
1,3 mm/per year. This may indicate a change in the conditions of peat forming dur-
ing Holocene, for example, an increase of some moistening and warming. Increase
in the peat accumulation rate in the Subatlantic may additionally be associated with
less compaction of this layer.

The research of peat accumulation rates in Ukraine has not been conducted and
there are no data for comparison. But the peat accumulation rate of the bog near the
Chornohora geographical station in Boreal is very low (0,3 mm/per year) and over
Holocene it is not high compared to the peat bogs in the per taiga (1,1 mm/per year),
Western Siberia (1,6 mm/year) and the European North (0,8 mm/per year) (Inisheva,
Liss, 2006; Inysheva, Kobak, Turchinovich, 2013). The tendency for peat accumula-
tion rates to increase over the Holocene is common with that in the southern parts of
Siberia and Europe.

Conclusions
The peat accumulation rate of the two bogs of the Ukrainian Carpathians is presen-

ted. The bog “Mishok” conserves the information during last 2312+80 years (SA) and
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the bog near Chornohora geographical station — over Holocene from 8860+150 years
ago.

The average rate of the peat accumulation during Holocene is 0,8 mm/per year,
in SA noticeably high to 1,3-1,6 mm/per year. The tendency for peat accumulation
rates to increase over the Holocene is shown.

The bog “Mishok” and the bog near Chornohora geographical station are impor-
tant objects for complex palacoecology investigations in the Ukrainian Carpathians.
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IMBUJIKICTh TOPOOHAKOINMUYEHHSA Y JABOX BOJIOTAX YKPATHCBKHX
KAPITAT

0.0. AnppeeBa

HaBezieHo aaHi 1110710 IIBUAKOCTI TOpOHAKOIMUEHHs Y 1BOX Oonotax YkpaiHcbkux Kapnar: onirorpodHe
6onoto “Mimmok” (JIbBiBchka 0011., TypKiBChbKHIA p-H, perioHanbHui tanuag THIH napk “HagcsaHebknii™)
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Ta 6ooto o3y YopHoripcskoro reorpadigyaoro cranionapy JIbBiBCHKOro HaIliOHAIEHOTO YHIBEPCH-
Tery imeHi IBana dpanka (IBano-DpankiBceka 001., HagBipasHcpkuid p-H, Kapmarcekuii HaltioHaIbHUNA
npupoaHuid mapk). O0unBa TopoBHIa HE 3a3HAIN OE3MOCEPEAHBOTO BIUIMBY JiSUTBHOCTI JIOAWHU. 32
JAHUMH PaJioOBYIVIEIIEBOTO JaTyBaHHS BCTAHOBJIEHO, 110 0010TO “Mimmok” movano GpopMyBaTHCS B Ti3-
HpOMY TononeHi (SA-1), 2312 + 80 p.T., a cepeHs MBUAKICTb TOPHOHAKOITIMYECHHS Y HBOMY CTaHOBHUTD
3,5 mm/pik. Y Bimkimagax 6omoTta modmm3y YopHOTipChKOro reorpadigyHoro cramioHapy BigoOpakeHHi
LM TOJIOIEeH — movaTok Koro ¢opmysanusa 8860 + 150 p.t. (BO-2). Cepenns mBuakicts TopdoHa-
KOIIMYEHHS TyT He3Ha4yHa i cTaHOBUTH 0,8 MM/piK, ane 1o0pe MOMiTHA TEHICHIs 10 301MbIICHHS i€l
MIBUAKOCTI MPOTATOM TOJIOIEHY, MAKCHMAJIBHOTO 3HAYeHHs BOHA csarae B SA — 1,3 mm/pik. [lokazHuku
MIBUAKOCTI TOP(hOHAKOMYEHHS B Mi3HBOMY rofionieHi (SA) € Onu3bkuMH y Bifkmagax obox 6omit — 1,3-
1,6 Mm/pik. Taki BUCOKI 3HaUCHHSI, TOPIBHIHO 3 1HIIMMH BiZPi3KaMH TOJIOIEHY, JESKOI0 MIpOI0 MOXYTh
OyTH TMOSICHEHI MEHIINM CTYIIEHEM YIIUTbHEHHs BepXHiX mapiB Topdy. OOuaBa mocimimkeni 6omora €
TIEPCHEKTUBHUMH 00’ €KTaMH JUIsl KOMIUIEKCHUX MaI€0eKONOTIIHHIX A0CHTiIKEHb.

KorouoBi cioBa: mBHAKICTE TOPPOHAKOIIMYCHHS, PaioOBYyIVIEIIeBE JaTyBaHHs, TOJIOLECH, YKPATHChKI
Kapnaru

CKOPOCTb HAKOIUIEHUS TOP®A B JIBYX BOJIOTAX YKPAMHCKHUX
KAPIIAT

0O.0. AH/IPEEBA

B crarpe npuBenena nHpopMarys mpo CKOpOCTh HAKOILIeHHs Topda B 1ByX 6onoTax YkpanHckux Kapmar:
onurorpoduoro 6onora “Memox” (JIbBoBcbkast 0011., TypKOBCBKHIA P-H, PErHOHAIBHBIN JaHAIAa()THBINA
napk “HazcstHcknit”) n Gonota Bozne YepHoropckoro reorpaudeckoro crarponapa JIbBoBckoro Ha-
LHMOHAJBHOTO YHHBepcuTeTa nMeHn MBana ®panko (MBaHo-DpankoBckas 00mn., HagBupHIHCKMIA p-H,
Kapnarckuii HallmoHaIBHBIN NPUPOIHBIN MAapK) HA OCHOBAHMU PaMOYIIIEPOHOTO aHAIIM3a UX OTIIOXKE-
Huid. O0a 00J0Ta HE MCIBITHIBAJIM HENOCPEACTBEHHOTO aHTPOIIOIEHHOTO BIHMsHHA. Bonoro “Mermok”
Havyajo (GopMupoBarscs B mo3aHeM rononeHe (SA-1), 2312480 5.H., 1 CpemHssi CKOPOCTh HAKOTUICHHS
Topda B HeM cocraBisieT 3,5 Mm/ron. B omiokenusix Oonora Bosne YepHOropcKoro reorpaduueckoro
CTaIMoHapa CoXpaHmiIach nH(opmarms 000 BceM TrojoleHe, Hadano (GOpPMHPOBAHUS €T0 OTIOKEHHN
8860+150 m.H. (BO-2). Cpennsisi CKOPOCTh HAKOIUICHHS TOpda B 9TOM OOJOTEe HE3HAYHMTENbHAS M CO-
crapisier 0,8 MM/TOZI, TAKKE TYT YETKO MPOCIEKUBACTCS TEHACHLMS YBEIMYCHHs CKOPOCTH HAKOILIe-
HUS Top(a Ha NPOTSHKEHHUH TOJIOLEHa, U MAaKCHMAJIBHBIX 3HAYEHMiT OHa Jocturaer B SA — 1,3 Mm/roz.
Jns SA-miepuona 3TH mokazaren Onu3ke it obounx 6omot — 1,3-1,6 mm/ron. HauBsiciie nokasarenn
CKOpPOCTH HakoruieHust Toppa B SA MOXKHO 70 HEKOTOPOIl CTEeNeHH OOBSCHHTH TEM, YTO BEPXHHUI CION
Topda MeHee yruiotHeH. O0a McClleJoBaHHBIX 00JI0Ta — NMEPCHEKTHBHBIE OOBEKTHI ISl KOMIIEKCHBIX
NaJI€03KOJI0TMIECKUX HccieoBaHui B YkpauHckux Kaprarax.

KitroueBbie c10Ba: cKOpOCTb TOP(HOHAKOILICHHS, PaUOYIIIEPOIHOE IATHPOBAHUE, TOJIOLICH, YKPAHHCKUE
Kapnars!
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