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Abstract: The article presents the first overview of mire diversity in northern and central Mongolia. It
discusses information about mires in Mongolia that is available in publications dating back to the nine-
teenth century. Based on GIS analysis of topographic maps, specialists determined the distribution of
peatlands in Mongolia, which cover over 1.7% of the country’s total area. During a field excursion in
2003-2004, researchers studied mire features at key sites; these features included position in relief, peat
stratigraphy, genesis, and modern vegetation cover. Seven ecological mire type groups were identified
for that part of Mongolia: valley meadow-fens in the steppe zone; transitional mires in large valleys in
the forest zone; valley sloping fens in the highlands; sphagnum-sedge sloping bogs; forested kettle mires
and paludified coniferous forests in the taiga zone; valley transitional mires on permafrost; and highland
blanket bogs. This text analyzes a flora list for each mire type in relation to the taxonomic composition
and contingent of ecological groups. The broad spectrum of species within mire habitats is considered
to be a mechanism of potential response by plant communities to fluctuations in ecological conditions.
Mires of the surveyed territory are actively used as pastures and in some places as arable lands. They are
affected by overgrazing and climate change.

Key words: mire, peatland, Mongolia, sedge fen, sloping fen, kettle mire, blanket bog, permafrost, pas-
ture, desertification, wise use.

Looking for Mires in elevation of that mire massif is 1.400 m
the Kingdom of Steppe, or above sea level. A vegetation sketch was
“By Way of a Preface” carried out on August 24* 1951, at a point

1.5 km from the river bank. The main asso-
One might say that, in people’s imagina- ciation was described by dominants — hum-
mocks with Carex parva' and hollows with
Carex dichroa (+ Utricularia intermedia). Al-
so found on the hummocks were: Deschamp-
sia caespitosa, Agrostis mongolica, Carex orbic-
ularis, C. karoi, C. coriophora, C. enervis,
Eriophorum polystachyum, Equisetum palustre,
Saxifraga hirculis, Gentiana pseudoaquatica,
Gendana barbata and Leontopodium sp. (spo-
radically). The area between the hummocks

tions, Mongolia is a land of steppes and
deserts. But mire scientists seek out mires
everywhere, and so we did in Mongolia. Our
enthusiasm was buoyed by descriptions of
Mongolian mires, which we encountered
sporadically in old publications. In a publi-
cation dating back to 1956, LAVRENKO
wrote:

“In the upper flow of the Orkhon River,
below the site of the former Erdene-Zuu was covered with standing water. Here,

Monastery, there is a vast massif of fen . . . .
™ Carex dichroa dominates, Utricularia interme-

mires, covering several thousand hectares. It
occupies the lower terrace of the Orkhon

Vin citations, plant names are presented as they appeared
Valley, which is very wide at that part. The in the original text.
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Photo 1: Some parts of the sedge fen in
the Orkhon valley could look the same 70
years ago as E.M.Lavrenko described it.

Photo 2: Nowadays the most area of the
Orkhon valley is covered by overgrazed
steppe-like vegetation.

dia (already showing hibernating buds) is
abundant, and Carex orbicularis is present.
Sometimes, among that association, small
and shallow lakes can be found, where
aquatic species are quite common, particu-
larly Utricullaria intermedia and Myriophyl-
hum sp.; here, Utricularia vulgaris, Utricularia
minor, f’nmmclﬂc[un hctcrnphw“u.\ :|[1\i L.'J'u:m

sp. are less numerous.”

Full with the hope that we, too, might
behold beautiful sedge fens blanketing thou-
sands of hectares, we started our expedition
from precisely that point, located one full
day’s travel from Ulaanbaatar. Here, we en-

countered the first deviation from the de-
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scription above: the “former Monastery” is
“former” no more. The monks are back, and
the monastery is very busy. It's no wonder.
In antiquity, this was the capital of Mongo-
lia. The second difference we observed was
both very dramatic and very disappointing.
The description of what we saw “...in the
upper flow of the Orkhon River, below the
site of the former Erdene-Zuu Monastery...'

follows below:

“Along the river, we saw dry willow
trees here and there, which appeared to be
completely dead. The entire lower terrace of
both the left and right banks between the
two channels of the Orkhon River was a dry,
brown-green surface, dotted with black and
yellow spots; small, round hummocks; and
sparse small pools. The brown-green sur-
faces were comprised of patches of very
small sedges; the black spots were comprised
of bare peat, sometimes with very abundant
champignons; the yellow spots were once
hollows, filled with sedge-horsetail pear,
and now covered with Halerpestes sarmen-
tosa®, a type of buttercup. The hummocks,
from which samples were taken, presented
the remains of the lower parts of shoots typ-
ical for Carex cespitosa. Small pools still con-
tain some aquatic vegetation. It is goes
without saying that, in that area, thousands
and thousands of yaks, cows, and horses
were grazing. |.llc.:t| [‘('HP](‘ (llI\{ us [h:l[ in
the past, traversing the mires on horse was-
n't even possible. And now, local people put
their yurts right where a hollow-hummock

complex was a couple dozens years ago.”

We were extremely disappointed, but we
did not suspend our survey, and decided to
follow our scientifically based plan. And for
our persistence, we were awarded later on;
in areas where permafrost still exists, we ob-
served beautiful fen vegetation just like that

described by LAVRENKO in the 19505
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How Many Mires are
Known to Exist in Mongolia?

In our examination of all known inven-
tories of global peat resources, we found the
peatlands of Mongolia to be poorly repre-
sented. They are not presented in Global
Peat Resources by LAPPALAINEN (1996) and
are under-represented (by 50 km?) in Wise
Use of Mires and Peatlands by JOOSTEN &
CLARKE (2002). Mongolian peatlands are
considered to be diverse, paludified lands
and shallow peat deposits sometimes ex-
ceeding square 3.000 ha in World Pear Re-
sources by MARKOV et al. (1988). Kars
(1971), in his Mires of the World, reports on
reed and sedge fens distributed along Mon-
golia's mountain ridges. Sedge fens are asso-
ciated with permafrost in river valleys high-
er than 1.800 m. Peat deposits are very shal-
low (no more than 20 c¢m in depth), and
moss cover by Drepanocladus sp. is some-
times found. TUREMNOV (1976), in his re-
view of peat resources, refers to OBRUCHEV's
description of vast and unpassable mires in
the Onon and Shilka Valleys in eastern
Mongolia. The same author described frag-
mental sedge fens on permafrost west of the
Hingan Ridge, and on the lower plateau of
the Large Hingan and in the Khangay
Mountains.

Rt.‘centh*. an estimation of p{:a[]and dis-
tribution in Mongolia was carried out with-
in the framework of the Global Peatland
Initiative Project (MINAYEVA et al. 2004).
We first endeavored to determine the area
that might potentially contain peatlands.
Our estimation was based on the Map of the
Ecosystems of Mongolia, scale 1:1,000.000
(Gunin & Vostokova 1995), and demon-
strated that landscapes with peatlands could
cover up to 100.000 km?, or 7% of the coun-
try’s territory. Later, all peatlands were de-
lineated using topographic maps, with a
scale of 1:200.000. The potential of Russian
topographic maps in conducting mire in-
ventories has been demonstrated before
(SIRiNy & MiNavEva 2001), and the maps
used for this study were additionally sup-
ported by a scheme of deposits presented on
the map’s obverse. GIS technology offered
the opportunity to determine the area of
each peatland, its altitude, and its position
in the landscape. The number of points was

further checked in the field. Map-based in-
ventory demonstrated that peatlands exist
in Mongolia and that peat-covered areas
might cover up to as much as 2% of the
country’s total territory (Tab. 1). The actual
distribution of peatlands and mires appeared
to have been very similar to thar predicted
through analysis of the ecosystem map.
They are bound to foothills and mountains
within forest steppe, taiga, and mountain
tundra, and are common in mountain river
valleys in the steppe zone (Fig. 1).

The significant area that the mires oc-
cupy, as well as the their potential role in
water supply and biodiversity maintenance,
are the strong arguments for urgently con-
ducting an inventory of Mongolian mire di-
versity and peat resources, ecosystem func-
tions, threats to them, and prospects for
mire conservation and their wise use.

How Diverse
are Mires in Mongolia?

Background Information

Geographically fragmented data on
Mongolian mire vegetation, diversity, and
distribution is available mainly from vegeta-
tion inventories conducted by the following
Russian scientists in nineteenth and twenti-
eth centuries: PRZHEVALSKY (1875, 1883,
1888), PoraniN (1881-83, 1893), PALBIN
(1901), KoMAarOVv (1905, 1908), SApozH-
NiKov (1911), GRUM-GRZHIMAILO (1914)
and PavLov (1929a). Very little information
from that period is available in English, on-
ly a floristic work by PavLov (1929b) and a
sketch of vegetation and flora in the area

Tab. 1: General Information on Mongolian
Peatlands.

Country area 1,566.500 km*
Peat-covered area - 27.200 km?
Percentage of country

covered by peat 1.74%

Fig. 1: Distribution of Peatlands in
Mongolia.
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Photo 3: Treks through the mires are not
easy and sometimes insidious ; the Uver-
Teel River valley.

Photo 4: Treks through the mires are not
easy and sometimes insidious; Darhad
Kettle valley.
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northwest of Hovsgol Lake and Darhad Ket-
tle by PrinTZ (1921). These data were com-
piled and later presented — partly by PavLoy

(1929) and finally by YunaTov (1950). But

these studies focused on vegetation in gen-
eral, one must carefully comb the text for
information on mires. Some addirional in-

formation can be found in a review by

P

1'||l'J different \{L"\Ti['lTiHT!‘- of mires in his

W (1966-67). LA KO (1936) com-

overview of Central Asian mountain sedge

fens. In the latest vegetation survey, peat-

lands are classified primarily as “grass-sedge”
)

swamps in valleys and intermontane kettles,

or as tundra communities in highlands

(GUNIN et al. 1999). There are some recent

publications on floristic findings of
species, primarily of wvascular plants
(GUBAN 1996). A few paleo-ecological

studies were L.iTTIL‘;! out based on i'\'-:-’ mate-

rial (DINESMAN et al. 1989)

Trek through the mires

Not being satisfied with the fragmented
information on mire diversity based on car-
tographic data and available publications
we plotted an expedition route, which was

taken by Mongolian and Russian scientists

3
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June-July 2004. In 2003, the expedition cov-
ered more than 4.000 km* over plain high-
lands and mountain regions of the central
and northemn parts of Mongolia, represent-
ing steppe and forest zones and high moun-
tain areas. Seven key regions were studied:
the Orkhon River Valley (surrounding the
Ogii Nuur Ramsar site), three sites within
the East and Central Khangay Mountains,
the Ider and Tesiin Gol River Valleys, and
the Darhad intermontane Valley. In addi
tion, in the steppe-forest, sub-taiga, and
taiga zones of central-northern Mongolia,
mires were thoroughly described in the
Khentey Mountains. In 2004, fieldwork fo-
cused on the eastern part of the country in
the Khentey piedmonts, along the Eeren-
Daba Ridge, and in the eastern Mongolian
lowlands. Key sites were situated along the
Onon and Ulz-gol River Valleys and partly

in the Kerulen and Ulz-gol Interfluves.

Within each key region, the diversity of

general description were

mires and their
sketched our, including characreristics such
as vegetation type, hydrological conditions,

peatland position within the relief and land-

scape, ind their land use and starus Testing
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understanding the origin and nature the

ecosystems described below.

Diversity of Mire Types
Mires in Mo

.JL'\-.".".I."V. The L'[':.iE‘lL'E‘.:L' ll:_'- in the fact that

lia are very difficult to

they really sometimes comprise a disa

ing landscape type. As we will later see from
tlora analyses, mires can be temporarily re-
neighboring communities, de-

ns. This offers

placed by

pending on climactic conditi

the opportunity to consider mires more

l‘{-":l\!i.'\' I'h.!l'] we are .l\.t.lJ‘-Tl'H'lL'\] o .in'llll_:.

Diversity is high, and depending on
landscape type and geomorphologic posi-
tion, we were able to identity several consis-
tent mire types. We did not develop a com-
prehensive classification system, and instead
base our types on the traditional Russian
complex landscape approach to mire type
identification. We begin our description
with “lowlands” and ascend to the high-
lands, covering the following mire types:
valley meadow-fens in the steppe zone; tran
sitional mires in large valleys in the forest
zone; valley sloping fens in the highlands;
sphagnum-sedge sloping bogs; forested ket-
tle mires and paludified coniferous forests in
the taiga zone; valley transitional mires on

permafrost; and highland blanker bogs

Valley Meadow-fens
in the Steppe Zone

Valley meadow-fens are found in steppe
and forest steppe zones around mountain
lakes and in large river valleys, such as the
valleys of the Orkhon, Muren, Tesiin Gol
and HL‘T I"\i‘-t'l‘*. In such valleys, trees are
nearly absent, and steppe meadows neighbor
sedge fens. Such landscapes might be called
“lowlands,” with some assumption. These
lake kettle mires and vast lowland valleys
are found at an elevation of 1.200 - 1.800 m
above sea level. The mires here primarily
represent the remains of former large fens
with tall sedges; this can be deduced from
the hummock remains, from the composi-
tion and age of bortom peat deposits, and

from stories of local nomadic people

Despite the fact that the peat surface
can be extremely dry in the summertime,
peat depth is still considerable, up to 70 cm

These mires are sedge fens, bur which are

sometimes salty. Usually, hummock-hollow
structure is present. The hollows are filled
with peat, which is still wer. Bottom peat
layers vary significantly in age, depending
on the history of the \'.l“t."., .uhi dare Ill_:urrd
o l]\ih' !‘.1{]\ o 200 to 1.000 years ]‘t‘!I'TL'
(BP) ("C

(1929) described these lowland val-

present non-c ||l}‘r.l[nj .i,ll\'\}
PavLOV
ley landscapes as vegetation complexes with
pools, mires with hummocks, meadows on
flat loamy sites, loamy-boulder ridges with
meadow-steppe vegetation, and pure boul-

der sites with steppe-desert vegetation.

The Orkhon Valley (N 47°27', E
102°48" - 47°44’, 102°41") “L'L]'_:l_‘ fens are

Photo 5: The Orkhon valley fen is so dry
nowadays, that nomadic people built their
houses directly on the former mire.

Photo 6: The numerous champignons
precisely mark rich peat soils.
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Photo 7: In the Tesiin Gol river valley one relatively young, with basal pear age 1
hardly can find running water in former ceeding 250 vears (240100 GIN
riverbeds. Camels bring the additional 7 . AT 1 19R18Y D

i 230470 GIN-12815). Presently, the
feature of desertification here.

is in the stage of depaludification cyel .
lso found a number of pools with LA
al tound numt ! I | | }_ sl R

wquatic tlora: Ele H n
: Species:  Dutomus
ugar Lemna m JL y
: album, Halerpestes
sibirica, Le Oxvtrof
Seirpis hippolin - and . -
Plantago major, Polyeemum aviculare, Potentil
erum The meadow and meadow "
riglochin ~ maritmum  and

steppe sites were more extensive than they
SITes

were in the past due to the tact that parts of

tvpical
yPicdl

|\..t‘- species it 1es y
L
Juarrosa, 1 1 nim
Photo 8: Peat deposits still are deep and ke iupinas 10 Saussurea he

fill in all hollows lium ramosum,

tats are connecreda

cology like Agrostis

narshes. Th ire” h
s wi g
| ginning (
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palustris, Poa palustris, Ranunculus longicaulis
in mires and Batrachium eradicatum, Catabrosa
aquatica, Eleocharis palustris and Potamogeton
compressus in the pools. Halophytic flora was
enriched by Pedicularis dasystachys, but
Triglochm palustre was not found here. West
Khangay is connected with the Large Lakes
Kettle, which, in the past, may have been a
source of wet air masses (YUNATOV 1956,
p.143). Now, the Booreg-Delig sands of that
kettle, as well as the southem river valleys
connected with the Gobi Desert, have be-
come corridors to the West Khangay Valleys

for desert species.

Sedge fens in the steppe zone of eastern
Mongolia in the Ulz-gol and Onon Valleys
are often connected with saucer shaped
lakes in valleys and oxbows and are fed by
groundwater discharge. As a whole, the riv-
er valleys present a combination of steppe,
meadow, dry peatland, mire, lake, and pond
habitat types. The composition of vascular
plant species is characterized by the rela-
tively low participation of meadow and
steppe species. The community structure is
also slightly different; as in the Orkhon Riv-
er Valley, we found many dry peat patches
with steppe species, but a significant part of
habitats are still wet, with tall sedges (Carex
rostrata and Carex acuta), mire species (Erio-
phorum polystachyon, Eriophorum gracile sub-
sp. asiaticum, Equisetum palustre, Cicuta vi-
rosa, Agrostis stolonifera, Poa palustris and
Naumburgia thyrsiflora) and willows (mainly
Salix ledebouriana) dominating. Peat depth

in living mires normally does not exceed 0.7

m. Another particularity is the presence of

the Dahuric biogeographical species group,
including Carex brunnescens. Such mires are
described from the kertle of Galutyn Nur
Lake in the Ulz-gol River Valley (49°43'
117°17") and alongside small lakes in the
Onon River Valley (48°41°, 110°21'
48°°45°, 110°10').

The described mires of large valleys still
carry specific mire biodiversity and valuable
paleo-ecological information in their peat
deposits. Both the Orkhon and Tesiin Gol
Rivers Valleys have a significant portion of
dry steppe flora species (Fig. 3). Presumably,
mires here had entirely lost their ability to
maintain peat accumulation, water storage,

and landscape integrity (against erosion). In

eastern Mongolia, there are still some wet

habitats among valley peatlands, and mires
there are close to the type described imme-

diately below.

Transitional Mires in
Large Valleys in the Forest Zone

Khentey belongs to a different biogeor-
gaphical province than Khangay. Usually it
is considered, together with Hovsgol Lake
and Darchad Kettle, as part of the Sayan
Ridge. At this point Zabaikalie taiga pene-
trates into the Mongolian Gobi (YuNaTOV
1950). In the Khentey Mountains, at medi-
um elevarions (600-800 m), wide river val-
leys, such as the Huderijn-gol and Ero River
Valleys (49°47", 107°29' — 49°49', 107°28'),
can be found. Vegetation at this elevation in
Khentey is considered to be forest steppe.
Fens here are not as dry as in steppe regions,
but the percentage of steppe and meadow
vascular plant species is nevertheless still
high (Fig. 3). The more humid climate,
groundwater discharge, and temporary
flox ‘Llillg |"}' the river create 2K d conditions
for peat accumulation and mire vegetation
development. Peat deposits are usually
found directly in the wvalley alongside its
gentlest slope. Peat sometimes reaches |
meter rm\i [hc age UT' ihc l".‘l-d] l,i\rr varies
from 180 to 1.500 years BP (GIN-12831
170+60, 30 ecm; GIN-12832 1520440, 45
cm). Mires here are typical tall sedge fens
with green mosses. Sparse birch trees (Betu-
la placyphylla) reaching 5-7 m in height, and

willows (Salix pseudopentandra, Salix caprea

Photo 9: The Huderijn-gol River valley with
tall sedges and birch fens.
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Photo 10: The spring mires in valleys of
the Khentey Mountains

Photo 11: The large part of the Uver-Teel
River valley is filled by peat.
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Photo 12: The mire vegetation cover is
rather patterned.

Photo 13: Small secondary valleys give
chance for remains of larch forests
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Photo 14: The peat depth in sphagnum

sedge mire “Nur” is more than three
meters.

Photo 15: Paludified forests in mountain
stream valleys are formed by five
coniferous tree species.
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more petrophytic species like Sedum aizoon,
Spiraca aquilegifolia, Stellaria brachypetala,
Stellaria dichotoma and species that are typi-
cal for rocky valleys Anagallidium dichoto
mum, L.arum carvi, \.:].II|\ (I.L'.!L'rl‘l-'fl'[-'ii“li. \;“'.r]‘.
‘;i'l[l“]li\ .![1\1 _\lill\\“Tl'(i amard. Some sec \”'ui
iry \.||[l"|\ \ilil ]i.|‘~i' rnning streams .I”\l
there one encounters the remnants of larc h

forests Larix sibirica which have some peat

deposits under the trees.

Sedge fens in hlghl ind valleys are the
most widely dispersed mire type in Mongo-
lia. According to map analyses, these fens

cover approximately 14.000 km?, or 1% of

the country’s i

tal natural resource for Mor

comprise highly productive pastures
Sphagnum-sedge Sloping Bogs,
Forested Kettle Mires and
Paludified Coniferous Forests in
the Taiga Zone

In northern Mongolia, in the Khentey

ns, the typical taiga belt is desig-
n srt.i by -']‘.\' presence of conuerous forests
ind sedge-sphagnum bogs. In its origin, the
mountain massif belongs to the Sayan

piedmonts alo

Mountains and forms the

the Yablonevy Ridge. The vegetation struc
ture and floristic composition ot the high-

!.i[\-:- IS very similar to the e SIVE RII“-I.![]

taiga to the north.

At elevations ranging from 1.900 to
2,300 m, sloping transitional sphagnum-
sedge open mires with peat deposits up to 3
m were described in the watersheds of the
Huderijn-gol and Ero Rivers. Several mires
in the intermontane kettles form a chain
(49°38", 107°48"), thar further extends into
the river valley. Those mires were formed
6.000 years BP (6.310+£70, GIN-12564),
during the Atlantic Period, when the cli
mate here was presumably wetter and
warmer. The loamy deposits beneath the
peat contain Carex juncella and algae macro
fossils. The oldest peat is formed from the
same sedge and horsetail. The \,’“'ul'-fm“” set
tled very soon (300 years after peat forma-
tion had begun) and the subsequent com
munity can be classified as rich fen with rel

atively fast peat growth. Around 3.500 years

ago, the site became more oligotrophic and

more or less acquired its modern appear
ance, with the dominance of Carex limosa*,

Scheuchzeria palustris, Carex rostrata and

Sphamum flexuosum. From the following list




fi ifol

Myosotis paly Pedicularis Kar Pedicu
laris resupmata, Phragmites australis, Scutellar
a gakeric oma, Viola palus-
[Tis (1 :r.‘.[,".."- ma .E.llL ( 'l}u'l' tvpe of |..|'_' 15

oligotrophic conditions and

tound in more
presents birch-spruce-pine-fir mixed stands
on rransition areas }'I tween mires -5‘.ln| conit

erous forests. Here, we find such rypical

taipa species as Carex globulans, Lin 1 bo

realis, Luzula sibirica, Maianthemum bifolium,

) Tor |

Poa arcticus, Imentalis eu-
Y |i‘.\;, JI'.\‘.'_'|[IH\, \._.'\.h‘!l".l-‘.'.' vitis-
y y

laea, Sphagnun green mosses

W ¢ Were '-|'I|[ .1}"( to see the Process of

mire ;[-\'.H|| ]r.| the former ] ike kerttle,

at elevations of 1.000 m above sea level, we

described a small (70-90 ha) s

ten with birch (Betula platyphylla)

combination of Phragmites australis and

o1 |
Ledum pai The moss layer was

€5 With humr

he peat 1s relatively fast

nated by §

Icnuwm

of one meter of growth

growing, with rate

every 900 vears (900+60 GIN-12830)

In ]1‘.'._']!i-:l|-.| rivers and k rook v 1leys ind

in intermontane depressions, one

MIErous

1ZNUM mosses and peal

1. The first layer is

Photo 16: Beautiful mires in Darhad Kettle
are hidden by high mountain ridges

~mi:r- .m.f J\\.HT \]arll|'~ fil-lr are :"'[-l\'.ii for
the taiga are found in combination with

'n mosses. | hese forested

Sphagnum

mires have E'L'{'.’f [‘.HF.;\ -j: SIT f'u'-.i |". the _‘u”

mining industry and are still under threat

Valley Transitional
Mires on Permafrost
Unique conditions for mire develop-

ment are created in connection with per-

ad Kertle area is one of

known as a per-

mafrost. The Da
the places in Mongolia
Photo 17: Two cotton grass species and
Baeothryon pumilum make mire landscape
in Darhad Kettle similar to the European
ones,

mafrost area (50°30°, 99°20°). In origin, this
mountain area belongs to the Sayan Ridge

The Shishig-gol River, which runs through
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Photo 18: Blanket bogs are covering slopes
around the Solongot Pass.

Photo 19: The steppe and highland flora
representatives are found on rocky shallow
peat soils together with mire plant species.

the kertle, is one of the main tributaries of
the Yenisey River. The valley is located
1.600 m above sea level and ir is surrounded
by mountain ridges with elevations of up to
000 m: rhey isolare the kertle from Hovs-
gol Lake in the east, the Sayan Mountains
in the north and west, and the Tesiin Gol

and Muren Valleys in the south.

In permafrost areas, water level is always
high and water temperature low; this creates
ideal habitar where real mire species are out
of competition and conditions for peat for-
mation are constant. In the Shishig-gol Val-
ley, relatively vast areas are occupied by very
wet sedee fens with green mosses and
shrubs. Closer to the river, the peart layer is

underlain by gravel with ice at depths of
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30-35 cm, where peat deposits are consider-
ibly old (2.360+40 GIN-12829). Here, the
presence of willow shrubs with a mixture of
Betula fusca is higher. Further from the river-
bank, the peat is deeper, but it is frozen be-
ginning at 50 cm. The deepest sampling
that we were able to conduct was at 60 cm,
and the pear layer age was also around 2.000
vears BP. In this distant part, only dwarf wil-
lows present and the mire surface looks like
a hummock-hollow complex. The form of
complex elements is rather irregular. Hol-
lows are wartered and dominated by Carex
dichroa,

coriophora, Carex curaica, Carex

Carex orbicularis, Carex migidioides, Carex

vesicata, Eriophorum polystachyon, Eleocharis
palustris, Juncus salsugmosus, Pedicularis lon-
giflora, Triglochin maritimum and Utriculania
mtermedia. The hummocks are roundish in
shape, of varying sizes, and with the domi-
nance of Angelica tenuifolia, Baeothryon
pumilum, Beckmannia syzigachne, Carex ap-
pendiculata, Carex lithophila, Carex microglo-
chin, Eriophorum brachyantherum, Equisetum
palustre, Gentiana pseudoaquatica, Glyceria
triflora, Kobresia myosuroides, Kobresia sim-
pliuscula, Parnassia laxmannii, Pedicularis ka-
roi, Pedicularis trisus, Thyselium palustris, Pri-
mula farinosa, Primula nutans and Ranuncu-
lus longicaulis. The mire looks like the living
one, but permafrost conditions are responsi-

ble for such slow linear increment of peat.

From past descriptions and local knowl-
edge, we learned that these mires had previ-
ously occupied much more area. Climate
fluctuations create dramatic changes in the
mires. Part of the Darhad Kertle, which pre-
viously contained mires, now resembles a
“lunar landscape”. The former hollows are
still filled with peat, and the basal layer of
peat dates back to 400 years BP (410240,
GIN-

sedges as those encountered in the existing

12599). In these hollows, the same

mire are found, but in a very suppressed liv-

» form. In between the hollows and on the

ir
ng

ridges, vegetation is typical for steppe and

gravel habirars.

Highland Blanket Bogs
Highland mires are the most intact peat-

lands in Mon

all -r".!fn.:’l.-

es in watersheds at elevation higher than

> SIEppe Zone, wnere steppe




es way to alpine tundra on slopes with

water discharg -al

hiel

gh mountain sloping blanker-bogs. Annu-

» Or terraces. | hey are tyj

al precipitation is more than 600 mm here.

In most cases, these peatlands are associat

;'t':’T‘.‘..:’.IL'[]T or SeAS0ONe

vegetation 1Is

num mosses, dwart shrubs, sec

.I]‘;\i Til-f“L on -‘I-'["L'\ Tiu' W |1n_'T~|!'|L'-.] II'I'L_‘ was
described from the Solongot Pass along the

°16' 98°5R'")

Descrip-

tions of the same bog types are known from

ing examined the

(1929) and YunaTov (1950). Hav-

floristic composition,
Pavlov had presumed that, in certain places,

those mires remained above than the last

glaciation and served as refugia for various
species groups. The floristic diversity is real-
ly very high here, and we have no other ev-
idence to support the “refugia” theory. The
I
date back to 1.300 vears BP (1.310+60

GIN-12566), and are underlain by frozen

peat deposits are not -.llu-g‘ \up to 60 cm),

gravel. Peat is built up mainly from sedges

at the bottom Carex saxatilis, and in upper
parts Carex artrofusca. In the uppermost
parts, cotton-grass and sphagnum mosses are
found as macrofossils. Macrofossils of green

mosses — Aulacomnium sp,, Calliergon sp.

P 'f_\.”'i(hml:. sp

p. and Tomentypnum sp. are

4

quite common in the peat. Willows are al-
ways present in the peat along the core. A
description of the current vegetation struc-
ture follows: A large “cirque” surrounds a
small spring in the middle of one of the
slopes and the valley of the small brook runs

out of the spring. The slopes are covered by

arf shrub-cotton grass-Sphagnum vegeta-

tion. Some of the slopes have terraces on
which hollow-hummock structures have be-
gun o form. >ometimes, ro k is on the sur-
face and then the petrophytic group of
species settles there. Along the brook, there
are more shrubs, including willows (Salix

arctica, Salix bert

, Sahx divaricata

ix glauca, Salix re

Potendilla fruticosa, a typical steppe species
Mosses are everywhere in the water on the

stones; they are primarily species of Callier-

n giganteum and Fon

mediately surrounding the spring, we found
typical spring mire vegetation: mosses Cal-
5[]

liergonella

| ) 1,11 =
cuspidata, Paludella squarrosa,

Philonotis fontana, Tomentypnum nitens, and
typical vascular plants such as Cardamme
parviflora, Carex dioica, Melandrium apetalum
The other habitat

and hirculus

Saxifra;
type is the small depression at the bottom of
the cirque. Here, we found the deepest peat
and sedge fens typical of highland valleys

with mainly green mosses in the lower laver

L‘n tiac -.lu;":.w. the Jnmm::tl]st: [1.1}‘1r:'_1
type here, the following typical mire species

are found: Agrostis mongholica, Alopecurus

rczanmaow, _"\HL{L'IIh da en

Ima-

grostis macilenta, Carex atrofusca, Carex co-

riophora, Carex enervis, Carex melanocep

oides, Carex

]
{ arex .IJ'}"[;'H;‘."."H L drex Ti

saxatilis, Cirsium esculentum, Eriophorum hu-

Eriophorum  polystachyon, Gen

pseudoaquatica, Juncus trighemis, Ranunculus

| | ] ] ]
longicaulis, Ranunculus repens, Salix nca

1 1 I I
1 palustris and Thyselium palusere.

The ‘}w}‘c blanket b 2 was described from

the Beltesijn-gol tributary. It is situated on a

rather steep (up to 30 degree) slope an

1 r 1 I
covered by dwarf \\'l“-'-\l.u. dwarf }‘]TLH Detu-

la fusca and Betula rotundifolia, and a mix of

shrubs with dominance of Potenalla fruticosa

ind Rhododendron adamsii

other mire

tation is formed by sedges and

Podicul — 1 Thyealiion
species (Fediculars kavor and | hyselnem |

tre) and green mos

mire species like Saxifr

Photo 20: Sloping fens cover all small
valleys in highlands
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Photo 21: Pedicularis longifolia recorded
in mires of the Khangay Mountains and
Darhad Kettle is known as typical for
highland mires in Pamir and Tibet.

Fig. 2: Composition of the main
familes in mires of Mongolia, by
number of species (segments) and
genera (figures) typical for mires
within forest-steppe zone
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Photo 22: Utricullaria intermedia in
Darhad Kettle mires is usual species for
hollows the same as elsewhere in Eurasian
mires.

damme parviflora are common here. It seems
that mires of this type are fed by slope inflow,
by groundwarter discharge, and by atmospher-

ic moisture (precipitation and mainly mist)

This brings us at last to the highlands,
where we will finish our presentation on all
the mire types that we have observed in
Mongolia to date. The field study, rogether
with cartographic analyses, offered us a pic-
ture of Mongolia’s peatlands as being typical
landscapes for the taiga and forest-steppe

Z0Nes

Photo 23: Different species of Juncus and
Triglochin occupy the usual ecological niche
of Scheuchzeria palustris, found in
Mongolia only in taiga zone,

About What Does Mongolian Mire
Flora Tell Us?

Mires were not very popular objects for
floristic study. Besides, the .|ﬂ‘]lt\1 sClrentitic
studies of pasture productivity and resist-
ance encompassed the study of sedge fens.
Less information is available for alpine blan-

ket bogs and taiga sedge-Sphagnum bogs

Vascular plant flora found in Mongolian

mires includes 403 species, in 198 genus,

ind 62 families. Almost

one-third (32.2%)

of the species belong to 3 families: Cyper-

51, Poaceae - 41,

Asteraceae 3

aceae
this composition is more typical for north

signtficant  contmbutions  are

E A} L )
Fabaceae - 19, |
phyllaceae — LU, ac ding features ot steppe Ho-
: s . .
r ~yst | s SNOw nat T
ST L ot i I TES T
- 1 r twr A r -
€ W S .




Photo 24: Aconitum glandulosum - typical
alpine species feels well also on the peat
soils.

8 species. Significant participation by
Poaceae and Asteraceae is a feature of steppe
and tundra of both critical and older habitat
types. Ranunculaceae and Apiaceae — offer
evidence of highly dvnamic communities
Generally speaking, the systematic structure
of Mongolian mire flora is typical for the
floristic Herba-

Northern Holarcric area.

ceous plants comprise the dominant living
form (93%); shrubs are represented by 22

species and trees by 6 species.

Mire flora fully demonstrates the com-
plicated dynamics of Mongolian mires,
which under pressure from climare fluctua-
tions and human impacts, compete with
neighbouring habitar types, such as steppe,
meadow, and gravel tundra. One of the par-
ticularities of the semi-arid climate is that
wet-dry cycles are multi-year and individual
cycles can last as long as ten years. During
dry decades, peat accumulation stops, water
shortages appear, and mire species take on a
very depressed appearance. Thus, in the
matter of a u'-np]r years, r|'n' community al-
Tt'.i\]\ TL"&'III}‘]L.'\ .rl[‘ml.' n1|':1-‘|v\\', steppe, or
gravel meadow. But peat is still there, and

within ten years, water returns and saturates

Photo 25: Ligularia sibirica grows in mires
within taiga zone.

the peat, mire plants look as they usually do,
and plant-guests hide themselves among the
natives. T hat is why flora analyses based on
ecotypes demonstrate the presence of
species of all ecological groups in the mires
— from alpine gravel to dry steppe and salt

marshes.

Mires and People in Mongolia

As we saw, mires in Mongolia are a typ-
ical landscape phenomenon. They have de
veloped here over thousands of years and
are lllrv:I;m-‘.] into the ].m\in_;ii‘-\' as a con-
siderable source of water. Mongolian peat-
lands constitute the last wet habitats in a
considerable part of the country and are

unique habitats that support special biodi

Photo 26: Ligularia altaica is typical for
mires within forest-steppe zone.

VErsity
m 108 L 4 L]
-
=—= == _—
=
Y
-
- .
L]
{lmet el hutite Humter walley (it b vy | mm——d e
ml sl 2l VeV aW

Fig. 3: Species Groups of

| — mires; Il - meadow and
forest; Ill - meadow-
steppe; IV - dry steppe; V
- salt marshes; VI - high
mountains and gravel.
The figures above the
graphs represent the total
number of vascular plant
species recorded in mires
at that site.
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Photo 27: Mires in Mongolia provide the
most productive pastures; the Orkhon
valley

Photo 28: Mires in Mongolia provide
productive arable lands; the Huderijn-gol
River valley.

Peat deposits are not present in volumes
tor industrial use, but
have another significant role in the econo
my and social life
stores water to maintain wet |i\I1‘l{.1['~ Il'lli
pastures, to feed rivers, to prevent soil ero
sion, to maintain levels of groundwarer nec

growth, and to
L!'l'l" wells full of water. Mires Z![I\i ]‘l.'.irl\ill..i‘

ire used mainly for grazing and sometimes

1
ire "lL.I\]HI"..ll!\ \|L"
stroyed during road construction and gold

panning in rvers

Mires’ role as pastureland in Mongolia is

really outstanding. Dry periods can continue
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moisture preserved in mires due to the

unijue nature of peat, really becomes a

ave been aftected by pe -}‘iL through ove

w
-
n

i
"
-
pr

i
p

i

into circumstances in which traditional
knowledge is no longer comprehensive
Thus, the main threat to peatlands in Mon-
golia is the absence of detailed knowledge
ibout their diversity, distriburion, and natu-
ral functions. Peatlands use planning in
\~1\'T|'_1- ;i.l -|a.-£.l].] E‘L' l!'.i‘-t'-.l. on s -llml LZ[I--‘.Li-
edge about their role in the landscape, in-
cluding their catchment scale. We ‘I".--;‘r
that the [‘l:tul;'i:. of wise use and age-old
Mongolian traditions of living with nature
will facilirate the identification of a rational
balance between the utilization and conser-
vation of these unigque ecosystems, which

ire so vitally important to people.
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Zusammenfassung

Mongolische Moore: von der Taiga zur
Wiiste — Die vorliegende Arbeit gibt eine
erste Ubersicht iiber die Moore in der
nérdlichen und mittleren Mongolei. Sie set-
zt sich auch mit Arbeiten zu den mongolis-
chen Mooren auseinander, die bis ins 19.
Jahrhundert zuriickreichen. Auf der Basis
einer GlS-gestiitzten Auswertung  der
topographischen Karte konnte die Verbre-
itung der Moore in der Mongolei erarbeitet
werden: 1.7 % der Landesfliche werden von
Mooren eingenommen. Im Zuge von Feldar-
beiten in den Jahren 2003 und 2004 wurden
in characteristischen Mooren Untersuchun-
gen zum Relief der Moore, zur Torfstratigra-
phie, zur Entwicklung und zur gegenwirti-
gen Vegetation durchgefiihrt. Resultierend
daraus wurden im Untersuchungsgebiet
sieben  6kologische Moortypengruppen
beschrieben: Tal-Wiesen-Niedermoore der
Steppenzone, Ubergangsmoore in den
GroBen Tilern der Waldzone, Tal-Hang-
moore des Berglandes, Torfmoos-Seggen-
Hanghochmoore, bewaldete Kesselmoore
und Bruchwilder der Taigazone, Uber-
gangsmoore auf Permafrost und Hochland-
Deckenmoore. In dieser Arbeit wird die Flo-
ra der einzelnen Moortypen in Relation zur
Artenzusammensetzung und zu  kologis-
chen Gruppen (funktionalen Gruppen) un-
tersucht. Das groBe Artenspektrum in den
Mooren wird als potentielle Reaktion von
Pflanzengesellschaften auf die verinder-
lichen 6kologischen Verhiltnisse inter-
pretiert. Die Moore des untersuchten Gebi-
etes werden als Weideland und in manchen

Bereichen als Ackerland genutzt und sie
sind durch Ubernutzung und die Einfliisse
des Klimawandels beeintrichtigt.
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