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Concrete or Elementary Flora Concept

“Concrete flora” concept was suggested by A.l.Tolmatchev in
1931.

His idea - there is a minimal floristic unit really existing in
nature which fulfills the request for being natural and
comparable.



By Tolmatchev’s definition, “concrete or elementary flora
(CF) is homogenous enough, differentiated only
ecologically flora of a limited part of the Earth surface”.

Constancy of species composition in similar habitats
throughout the area of the CF serves as criteria of
homogeneity.

Criteria of elementarity is absence of any floristic boundaries
within the area under investigation.

Species richness of CF depends on the characteristic for the
area set of habitats and historical factors.

The size of the area should be big enough to reveal all
possible habitat types and can vary in different geographic
zones (Tolmatchev,1974; Schmidt, 1972; Yurtsev, 1975).

For the Arctic it is equal ca 100 km2 (Tolmatchev, 1970;
Yurtsev, 1975) in lowland parts and ca. 300 km2 — in
mountainous parts, in taiga it is an area of ca 600 km2.



LOCAL FLORA (LF) VS CONCRETE FLORA (CF)

Tolmachev distinguished between concrete (or
elementary) flora and the area selected for the
revealing of it: area-minimum of CF.

In the field we just perform a selective floristic sampling
of some locality, which Boris Yurtsev (1975) suggested
to call “sample of floristic situation in a geographic
point”, or “ flora of vicinity of a geographic point”.
Shelyag-Sosonko (1980) proposed a shorter name for it
- “local flora” (LF).

In practice, study of CF/LF means that we examine the
area around base camp by radial routes about 6-7 km
long during 2-3 weeks as minimum, we compile
species lists for different habitats (all existing in the
area). Though the complete(100%) revealing of CF
(LF) is probably never achieved (some rare species
can always be missed), such detailed study gives very
good approximates.



Concrete flora (CF)
A sample of floristic
situation=local
flora, usually equal to
area-minimum of CF
PF

Partial flora (PF) — flora of intralandscape
subdivision (micro, meso, macro habitats corresponding
to geomorphological
divisions into fazii,
urochischa, mestnosti)

S2

A -obligatory,
nonspecific

S1+S2+a = floristic nucleus
S1+ S2= florocoenotic complex

Planetary
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Regional
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Landscape (CF)

Intra-
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partial (PF)




Landscape activeness (Yurtsev 1968, 1987, 1989, etc.) is
estimated on the base of 3 characters: 1) species ecological
amplitude (=tolerance); 2) abundance; 3) constancy in its habitats;
4) how common are the habitats where species exist in the area.
It Is estimated in 5 grades scale.

Ecological tolerance
Abun- Euritopic Hemi- Hemi- Stenotopic
dance euritopic stenotopic
Common Rare
habitats habitats
Alway | Spo- | Always | Spora | Alwa | Spora- | Cons- | Non- | Con | Non-
S radic -dic ys dic tant | const |s- const
tant
Copiosus |V \Y% IV IV 111 11 1111 I1 I I
Sparsus IV IV 111 11 111 I1 1111 I I I
Solitarius | III 11 I1 11 I1 I 11 I I I

I- non active, lI- low active, llI- medium active, IV- high active, V-superactiv



Study of flora of surroundings of Tiksi

1935. B.A.Tikhomirov and B.N.Gorodkov
180 species

1966. B.A.Tikhomirov, V.V. Petrovsky,
B.A.Yurtsev
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2004 . V.V. Petrovsky, N.A. Sekretareva
A.K. Sytin

331 species



Criteria
for including local floras into the BD monitoring network

‘Representative for the sector ( subprovince, subzone,
landscape)

Specific, unique features of this particular landscape,
presence of rare species, endemics

« Situated at boundaries of subzones, phytochoria
(ecotone position)

* flora should be revealed completely enough

» Several seasons of study, complex investigations

with other specialists, especially if also mosses and lichens
were studied

‘Presence of ecological-coenotic information about
distribution of each species, its commonness, activeness
« Coordinates for the most important findings

(map or airphoto)



The distribution of local floras included into the network of
biodiversity monitoring sites in Russian Arctic,




Variables studied with Russian Arctic local floras database
= number of: species(=sp. richness), genera, families in local and regional floras;
» meant SE, min, max number of sp., gen., fam. for local floras of the region
= percent portion of species richness of a certain local flora to species richness of
respective regional flora
"mean; min; max number of species in: family,genus; number of genera in family
* number and portion of single species genera and families
* number and portion of differential species and genera
= number of species in 5 and 10 richest families and their portion in the flora
= ratio Asteraceae/Poaceae; Cyperaceae/Poaceae
= composition of the richest and poorest families
= ratio of different divisions of vascular plants
= presence, number and portion of rare species (occur in 1-2 local floras)
= number and portion of species with 100% occurrance in local floras of a
subprovince
» similarity of local floras by species composition (Sgrensen similarity index)
» index of complexity of the taxonomic structure (Shmidt,1984)
» index of autonomity (autochtonity-allochtonity) (Malyshev, 1976)
» portion of woody plants species
» presence and composition of trees




System of longitudinal geographical groups and fractions

I. Circumpolar fraction
1.Circumpolar group
2. Almost circumpolar group
Il. Eurasian fraction
3. Eurasian group
4. West Eurasian group
5. Asian (Siberian) group
6. East Asian (East Siberian)
7. Middle Siberian
8. Chukotian
lll. Mainly Eurasian fraction
9. Eurasian - Western American group
10. Asian (Siberian) - Western American group
11. East Asian (East Siberian) - Western American group
12. East American — Eurasian group
IV. Mainly American fraction
13. East Asian (East Siberian) — American group
14. Chukotian — American group
15. Chukotian — American - West Eurasian group
V. Oceanic fraction
16. Amphi-oceanic group
17. Amphi-Pacific group
18. Amphi-Atlantic group
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Species richness of Yamal local floras
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East of Bolshezemelskaya tundra Yamal
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Continental Chukotka Wrangel isl.
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Mean species richness of
local floras in Chukotka
subprovinces varies between
273 to 346. In Yamal it is 164,
in Taymyr — 172.

The relatively high species
richness of East-Asian floras
is caused by the relief
diversity, the floras history
and close proximity of the
region to the ancient
speciation centers —
Angarida and Beringia

Typical landscape in Chukotka sector




Number and portion of circumpolar group species in local floras of Yamal-

Gydan and Taimyr (left) and Chukotka (right) sectors
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Sharp gradients in longitudinal direction in number of
species belonging to Asian group in local floras in different

sectors of the Arctic.
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Number of Asian species in LFs increases in the central parts of
the Asian Arctic and notable decreases in the marginal sectors.
The distribution of this group marks the boundary between Yamal
and Gydan peninsulas, individualization of the eastern part of
Gydan and central parts of Taimyr, of Western Chukotka and of



Similarity of local floras by spectra of longitudinal fractions
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Similarity of local floras by longitudinal group spectra
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Similarity of local floras by species composition
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subprovinces, 2 — open
woodlands, 3 — subzone of stlanik,
4 — by condensation of ranges of
distribution of longitudinal groups
and fractions, 5 — by similarity of
spectra of geographic structure 6
— by similarity of spectra of
taxonomic structure
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Similarity of floras of 11 subprovinces by species composition
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Use of our data for nature conservation :

* Revealing of rare and endemic
species

* Revealing of the territories with
undance of rare species
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If endemic species is found somewhere botanists often try to search for it in
neighboring territories and nor seldom found and prove that the real range of the
species is broader than it was thought from the begining. Local flora was the
perfect method to find them.
Oxytropis wrangelii v Puccinellia colpodioides
Was considered s endemic of Wrangel Is)and
Was considered endemic of
Greenland and Canadian Arctic
archipelago Was considered as endemic of NW Canada , but
.was found on Wrangel |sl,1g ukotka and/ Taimyr




Castilleja arctica — was considered as en endemic of West
Siberian Arctic, listed in the Red Data Book, but it is rather
wide spread in Yamal and found in Taimyr

Pedicularis
hyperborea,
Hieracium
tazenze,
Pedicularis
palustris
subsp. Karoi,
Aconitum
Czekanowsky
Lychnis

I sibirica subsp.
= samoedorum




East Siberian Province

Taimyr subprovince
Puccinellia byrrangensis,
Puccinellia gorodkovii,
Puccinellia jenissejensis,
Roegneria lenensis,
Cerastium regelii subsp.
caespitosum,

Draba taymyrensis
Oxytropis putoranica
Cortusa matthioli subsp.altaica
Dracocephalum nutans
Castilleja tenella
Claytonia joanneana
Ptarmica impatiens
Taraxacum nova-zemliae
Taraxacum platylepium

Both Taimyr and Anabaro-Olenek

Anabaro-Olenek subprovince
Arctopoa trautvetteri
Helictotrichon schellianum
Taraxacum semitubulosum
Potentilla lenensis

Artemisia lagopus subsp.

triniana

Artemisia lagopus ssp. Abbreviata
Caragana jubata

Kharaulakh subprovince
Saxifraga lactea

Spirea dahurica

Oxytropis sordida subsp.
arctolenensis

Taraxacum semitubulosum
Potentilla lenensis

Artemisia lagopus ssp. Abbreviata
Caragana jubata

Deschampsia vodopjanoviae, Festuca jacutica, Trisetokoeleria taimyrica
Juncus longirostis, Oxytropis czekanowskii, Oxytropis tichomirovii
Taraxacum byrrangica, Taraxacum taimyrense
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Yana-Kolyma subprovince

Arctopoa petrovskyi
Elytrigia villosa
Gorodkovia jacutica
Astragalus penduliflorus
Oxytropis middendorffii
subsp.jarovoi

Papaver stubendorfii
Androsace gorodkovii
Artemisia gmelinii
subsp.scheludjakoviae (-)
Artemisia lagopus
subsp.jarovoi
Taraxacum jacutucum (-)
Artemisia jacutica (-)

Continental Chukotka

Roegneria nepliana
Suaeda arctica

Carex sordida= C.hirta
Hedinia czukotica
Chrysosplenium alternifolium
subsp arctomontanum
Potentilla anjuica
Oxytropis middendorffii
subsp.coerulescens
Oxytropis schmorgunovii
Oxytropis sverdrupii
Plantago canescens
subsp jurtzevii

Artemisia flava
Taraxacum anadyricum
Taraxacum chaunense
Taraxacum leucocarpum

Both in Yana-Kolyma and Continental Chukotka
Festuca kolymensis, Oxytropis ochotensis, Oxytropis vasskovskyi,

\larAanicra inAana



o o

¢

(A

o
"y

Y

~

4
»

¥ S N d RN -,

P02 Representatives of Middle Siberian group

S iy -

) v
VEANS crsian
L o Y - el




Oxytropis ochotensis —East-Siberi:
metaarctic species characteristic
for Verkhojan-Kolyma mountaineus

# In the Arctic present only in low
floods of Kolyma river and in Anuj
highlands where it is a common
planteaches

Papaver pulvinatum subsp.lenaens
— endem of northern Yacutia. It
occurs in isolated populations, the
biggest one in low floods of Lena




Wrangel island

(Mainly endemics)
Hierochloe wrangelica
Poa vrangelica
Puccinellia wrightii
subsp colpodioides (-)
Claytoniella vassilievii
subsp.petrovskii
Papaver atrovirens
Papavert chionophilum
Papaver gorodkovii (-)
Papaver nudicaule
subsp.insulare
Papaver uschakovii
Potentilla wrangelii
Oxytropis uniflora
Senecio hyperborealis
subsp.wrangelica
Taraxacum tolmaczevii

Taraxacum wrangelicum

South Chukotka

Athyrium cyclosporum
Calamagrostis sesquiflora
Poa pekulnejensis

Poa platyantha

Poa zhukoviae
Ranunculus eschscholtzii
Papaver anadyrense
Sorbus anadyrensis
Mertensia pubescens
Cardamine umbellate (-)
Axifraga merkii

Oxytropis revoluta
Cardamune victoris
Potentilla fragiformis
Androsace semiperennis



Beringian Chukotka

Botrychium pinnatum
Puccinellia beringensis
Puccinellia czukczorum
Rumex beringensis

Rumex krausei

Claytonia sarmentosa
Aconitum delphinifolium
subsp paradoxum
Anemone parviflora (-)
Papaver walpolei (-)
Aphragmus escholtzianus (-)
Arabidopsis tschuktschorum
Potentilla beringensis
Potentilla czegetunica
Oxytropis berengensis
Dodecatheon frigidum
Artemisia senjavinensis
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QHAEMUNYHbIEe BUAbI
nokKasblBaloT panoHbl opMoobpasoBaHma 1 prioporeHesa

Saxifraga lactea — anpemMuK Hedinia czukotica — cpopmmupoBanachb B
ceBepo-BocTOKa A3mun. OcHOBHas panoHe Yykotckoro u AHKOUCKOro

YyacTb apeana — 6acceiiH peku Haropun. bnnxxanwine TakCoHbI 3TOro
AngaH. poaa oobuTtaloT B ropax LleHTpanbHoOM
A3umn
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