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BIOGEOMES OF HYDROSPHERE AND LAND AS ELEMENTS
OF THE BIOSPHERE STRUCTURE

Abstract. Ecosystems as the smallest unit in the structure of the biosphere form natural groups
with similar nonliving or inert components (geome) and leaving, biotic (biome) as a result of the
ecological convergence. Thus it is formed following after ecosystem level structure of the biosphere —
biogeomes or complexes of similar in its structure and function ecosystems. It is proposed unit
classification of 12 biogeomes of hydrosphere and land, combining with three types of ecosystems:
biotic, oligobiotic and subbiotic types. The biotic type combine with ecosystems controlled by leaving
components as well as woody vegetation or hermatypic corrals. The ecosystems of oligobiotic type
have strong impact of abiotic factors but biotic ones are important too. It is grass ecosystems on the
land, and shelf ecosystems of ocean. In subbiotic type of ecosystems strongly prevail in its habitus
abiotic components. It is ecosystems of deserts, and ocean deep bottom or pelagic ocean ecosystems.
The evolution of biosphere was lead as well as to new local ecosystems divergently and convergently
to formation limit number of ecosystems types, biogeomes. There is reason to believe it possible to
form a new scientific section — biogeomics because there is a particular object of it study — the
biogeome.

Keywords: biosphere, noosphere, ecosystem, biogeom, biosferomeron, evolution.

YK 574.63:621.311.25 0. O. IIporacos II-p 6ion. HayK, ipod.

Tucmumym 2iopobionozii Hayionanvuoi akademii Hayk Ykpainu,
npocn. I'epoie Cmaninepaoa, 12, m. Kuis, Yxpaina, 04210,
men.: +38044-428-31-09, e-mail: prl717@ukr.net

BIOFEOMU IrNAPOC®EPU | cyXoaony
AK ENEMEHTU CTPYKTYPU BIOC®EPU

Amnoranis. Exocncremy, sk HaliMeHI OIUHULI B CTPYKTYpi O6iochepr BHACTINOK €KONOTIUHOT
KOHBEPIeHIlli YTBOPIOIOTH TMPHUPOJHI TPYIH, B SKHX CKOCHCTEMH 3 MOMIOHMMH aGiOTHYHHMH

& Tel.: +38044-428-31-09. E-mail: pr1717@ukr.net

DOI: 10.15421/031601

ISSN 1726-1112. Ecology and noospherology. 2016. Vol. 27, no. 1-2 5



KOMITOHEHTAMH, SIKi BU3HAYAIOTHCS HAMHM K F'E€OM, MAIOTh MMOAIOHI O10THYHI KOMIIOHEHTH abo OioMm.
TakuMm ynHOM (popMy€eThCS HACTYIHHI 32 €KOCHCTEMHHM PiBeHb CTPYKTYpH Oioctepu — Gioreomu,
KOMIUIGKCH TIOMIOHMX 32 CBO€K CTPYKTYPOIO 1 (YHKLIOHAJHHUMHU ITOKa3HUKAMH EKOCHCTEM.
[IpomonyeTthbes enuHa cucteMa 6ioreoMoB rinpocdepn Ta cymu 3 12 Gioreomis, siKi 00'€IHYIOTH TPU
TUIH €KOCHUCTeM — Oi0TWYHHI, oJirodiorideckiii 1 cy0OioTmuHumil. Jlo mepmioro THIy BiIHECEHi
OioreoMu 3 SICKPaBO BHUPAKCHUM JIOMIHYBaHHSIM OiOTHYHOI KOMIIOHEHTH ekocucteM. Lle (Ha cymi)
0ioreoM TPOIMIYHKX JOIIOBHX JICIB ab0 riies, JIiCOBUH 0ioreoM 3 CyTTEBOIO MEPIOJHYHOIO 3MIHOIO
abioTMyHKX yMOB Ta OioTHyHUX (a3, B rigpocdepi ue Giorepmosuii Gioreom. s ekocucTeM HBOTO
THUITy XapaKTEepPHUMH € HACTYIHI 0COOIHMBOCTI: 0IOTHYHA CKJIaZoBa €KOCHCTEM IHTEHCHBHO «OyIye»
HPOCTOPOBY CTPYKTYPY BCbOro 0ioMy, € NMPOCTOPOBUM «KapKacoM» €KOCHCTEM, OCHOBHA KUIBKIiCTb
OpraHiyHOi PEUYOBMHH 3HAXOOUThCA Yy Oiomaci BHIMX pociuH (ica), O6e3xpeberHux ( KopajoBi
€KOCHCTEMH), NPOAYKLIHHO-ICCTPYKIIHI HUKIN € JyXe IHTGHCHBHAMH 1 B 3Ha4HIH Mipi
3aMKHEHHMH, IO Ja€ MOKIIMBICTh ICHYBaTH €KOCHCTEMaM B JJOCHTH OJIroTpopHUX yMoBax. OCTaHHE,
31 CBOTr0O OOKY € (h)aKTOpOM BEJIHKOT BPa3IHBOCTI EKOCUCTEM I[HOTO THITY. Jl0 APYroro THUIy BiIHECEHI
TYHAPOBHH, OioreoM TpaB IOMIpHOI 30HH, menb(oBuil OioreoM, TizpoTepMalIbHUM, peodioreoM Ta
nmiMHOOIOreoM. B exocucremax IpOro THIY OiOTHYHA Ta abIiOTHYHA CKJIAJOBI Tak OM MOBHTH,
«IIApUTETHO» OOYMOBJIIOIOTH IIPOCTOPOBY AapXITEKTOHIKYy OiOKOCHOi cucteMu. HakomuueHHs
OpraHiyHOi pPEYOBMHU BigOyBaeTbCs y IPYHTI (TpaB’sHi €KOCHCTEMH), y BiJKiIamax IeTPUTY
(exocuctemu JgiMHOOiIOreoMy). MeTabomiuHi MpoIecH B €KOCHCTeMax B OUIbLIINH YacTWHI ifyTh IO
TUNy ACTPUTHUX JAHIIIOTIB, aje MesiKi oMiroTpodHi JIMHIYHI CHCTEMH 3a CBOIMH METaOONIiYHUMH
mporecamMu JIenlo TMOAiOHI 10 ekocucTeM mepmoro Tumy. Jlo TpeTboro, cyOO0iOTHYHOTO THUILY
BifHEceHi 6ioreoM ImycTenb Ha Cymni, IenariqyHuil Gioreom, GaTianbHO-abicalbHUI OioreoM OKeaHy.
Jliss HUX € XapakTepHHM IIepeBaKHE JOMIHYBaHHsS aOiOTHYHMX EJIEMEHTIB CKOCHCTEM, caMe B
MPOCTOPOBIM CTPYKTYpi, apXiTEKTOHIIi Ta 3aramoM, rabityci ekocucteM. Jlo Bke HasBHOI
PI3HOMAHITHOCTI IO€HAHB €IEMEHTIB IPUPOAHOrO 0IOTHYHOrO Ta abiOTHYHOTO XapakTepy JIIOANHA
JIOfa€ BENIUKY KiJIbKICTh Pi3HUX aHTPOIOTCHHHUX eleMeHTiB. Y Giocdepi Oe3yMoBHO BiOyBaeThCs
(OopMyBaHHS HOBOTO THIy «KOMIO3HTHHX)», aHTPOIOICHHO-IIPUPOAHUX EKOCHUCTEM, SIKi BXKE HE €
HE3HAYHUMH OCTPIBISIMH B CBITI HPUPOJHHX, a BCe OUIBIIE PO3LIMPIOIOTH IOJNE CBOTO iCHYBaHHS.
30BHIIIHICT JaHAMADTIB HIIMX KpaiH i reorpadivHuX pailOHIB MOBHICTIO NMEPETBOPEHI isTBHICTIO
JIIOJIMHU. AHTPOIIOTEHHI €KOCHUCTEMH JyXKe Pi3HOMaHiTHI, 00'eqHaHHS 1X B equHui GioreoM (abo B
TpHU: TEXHO-, arpo-, ypoo-6ioreomu) moku npobiemMaTHyHe, npoTe Oe3nmepedHo ciij Opatu 10 yBaru
iioro ponb B 6iocdepi. Hoocdeporenes €, mo cyTi, mpouecoM 3aMiHi TPUPOIHUX SKOCHCTEM, ILTHX
0ioreomiB Ha aHTPOIOT€HHI, CKOpIllle — HAa aHTPOIIOTeHHO-NIPUPO/IHI. BBeneHHs TOHATTS GioreoMa sik
cy66iocdepHOil OIUHULI JOMOBHIOE YSBICHHS PO CTPYKTYpY OiocdepH, a Takox 00yMOBIIIOE HOBI
MiIX0aM 0 BUBUYCHHs Hooc(eporeHesa sik ogHOro 3 etamiB eBoirouii Oiocdepu. 1lomo cTpykrypn
HAYKOBMX AMCLMIUIIH, TO € MiZACTaBU BBAXKATH AOLIIIHUM (h)OPMYBAHHS HOBOI HAYKOBOI AUCLIMILIIHU —
Oioreomikd, 3 OIJIAILY Ha Te, IO BOHAa Ma€ NMPUHAWMHI CBi 0COONMBUII O0’€KT MOCTIIKECHHSI —
6ioreom.
Knrouosi cnosa: 6iocghepa, exocucmema, bioceom, biocgpepomepon, egonoyis.
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BUOIrEOMbI FTMOPOC®EPDBI U CYLLN
KAK SJIEMEHTbI CTPYKTYPbl BUOC®EPbI

AHHOTAUMA. DKOCHCTEMBI, KAK HAaUMEHbIIHE €AUHHULBI B CTPYKType Ouocdepsl BCieacTBUE
9KOJIOTUYECKO KOHBEPreHUMH OO0pa3ylOT €CTCCTBEHHBIC TPYIIbBI, B KOTOPBIX 3KOCHCTEMBI CO
CXOIOHBIMH KOCHBIMH KOMIIOHCHTaMH, OIpelNe/sIeMbIMH HaMH KaK TIeOM, HMEIOT CXOAHBIE
OnoTHYEeCKHEe KOMIOHEHTHI WM OMOMBI, onpenensseMbIMu kak Ouom. Takum obpazom (popmupyercs
CIICAYIOIINI 32 9KOCHCTEMHBIM YPOBEHb CTPYKTYPBI OHOC(Epbl — GHOreOMbI, KOMILICKCHI CXOTHBIX
10 CBOEH CTPYKType M (DyHKIMOHAIBHBIM IIOKa3aTelsiM dKocucTeM. IIpenaraercs equHasi cucteMa
n3 12 6uoreoMoB rugpocdepsl U cymn, oOBEIUHSAIOMNUX B TPU TUIA YKOCUCTEM — OHMOTHYECKHH,
ONMUroONoTHYeCKUid u cyOOuotuueckmii Tumel. K mepBoMy THIly OTHECEHBI OHMOT€OMBI C SPKO
BEIPOKCHHBIM JOMHUHHPOBAaHWEM OMOTHYECKONH KOMITOHEHTHI SKOCHCTeM. JTO (Ha cymie) Omoreom
TPONMYECKUX JOXKIEBBIX JICCOB MM T'HIICS, JICCHOH OHOTeOM C MepHOANYECKOil CMEHON OMOTHYECKHX
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¢as, B rugpocdepe 3to GrorepmoBblii 6uoreom. Ko BTopoMy THIly OTHECEHBI TYHIPOBBIi, OHOreoM
TpaB yMepeHHOW 30HbI, Ienb(oBbli Ouoreom, peodbuoreoM u sumHOOHMoreoM. K Tperbemy,
CcyOOHOTHYECKOMY TUILy OTHECEHBI OMOTeOM IyCTHIHb Ha CyIle, MeJlarndeckuii onoreom, 6aTuanbHO-
abuccanbpHBIi OMOTEOM OKeaHa. BBeneHume mMmoHATHS Ouoreoma kak cyOOmochepHOW eTMHUIIBI
JIOTIOJIHSET TIPE/ICTABICHHS O CTPYKType Orocdepsl. UTo KacaeTcs CTPYKTYpPhl HAYy4YHBIX AUCLMIUIMH,
TO €CTb OCHOBAaHWS CUHTATh IIeIeCO00pa3HBIM (OPMHUPOBAHME HOBOHM HAy4HOI MUCHUIUIMHBI —
OMOTCOMUKH, MCXOJS YK€ XOTSI ObI U3 TOTO, YTO OHA MMEET CBOH OCOOBIH OOBEKT MCCIIeOBAaHUH —
Guoreom.
Knroueswie cnosa: 6uocghepa, sxocucmema, buozeom, 6uocghepomepom, 360m10yus.

INTRODUCTION

Vladimir Vernadsky used as synonyms two terms: «the face of the Earth, the surface
of our planet or its biosphere» (Vernadsky, 2012, p. 222), although its are not absolute
synonyms. The term «biosphere» is more schematic, implies some kind of a model system,
circuit interconnections, the allocation of sufficient abstract elements. This is the reality and
abstraction. First term is much more figurative, geographically implies something real.

At the geographical approach, the basis of biosphere structure is the concept of
landscape in sense of Lev Berg (1947): a set of topographic features, climate, water, soil
and vegetation, fauna, the results of human activity. According to Berg, it is «geographical
individuals» which brings us to the analogy: we can speak about «populations» of similar
geographical landscapes as well as the populations of species of organisms.

Physiognomy, habitus of landscapes is not only the visible part of the image of nature,
«... the landscape can be described not only physiognomically, in the style of Alexander
von Humboldt, but also chemically, by the dominance of certain chemical processes»
(Zavarzin, 1994, p. 8) or the processes of transformation of matter by the energy entering to
ecosystem. In landscape, ecosystem there is biosphere exchange of atoms, which
Vernadsky wrote about.

Concept of landscape is geocentric, but ecosystem is biocentric. Face of the Earth
includes land, water, underwater landscapes and bottom or different chorological elements
of the hydrosphere and land. In addition, now the image of the Face of Earth increasingly
complemented by features of human nature. The richness of ecosystems as elements of the
biosphere is huge but there is another pattern: the «total design» of ecosystems is fairly
typical: in similar conditions (similar GEO) are similar biological structures of
superorganismal level (similar BIO). Thus, on the background of a wide divergence exist
prerequisites convergent similarity. Convergence does not deny the individuality of various
objects, but allows us to combine them into regular classes for some similar characteristics.
The example of it is differentiation in the biosphere only four biosferomerones (Protasov,
2012) based on the Vernadsky (2012) biosphere condensations.

Ecological convergence

Examples of ecological convergence are in ecomorphology. One of the highlights
example is the streamlined body shape of aquatic organisms originated and evolved solely on
the basis of the same hydromechanical interaction between the body and a dense medium in
which its move (Aleev, 1986). This process of divergence and convergence create the
necessary balance of diversity optimum of biological systems: processes of divergence have a
«centrifugal» nature, provide an increase in the variety of devices, forms of convergence — on
the contrary — limits of diversity, establishes the optimum conditions in these forms. These
processes exist at all levels of organization of living and bioinert systems.

The divergence of ecosystems creates and supports by:

* diversity of variants of consumption of nutrients and energy;

* many adaptations for breeding, increasing the number, save the population in
conditions of competition and the environment impact;
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» the difference ways of the development and retention of habitable space;

« large number of biocenotic links that change over time.

Manifestations of convergent processes are also quite a lot of prerequisites:

» morphological, behavioral similarity of species that are same ecomorph or one life form;

« similarity of trophic adaptations, limited by trophic levels;

* limitation of types of the main life strategies;

« limitation of the main energy sources and types of its biological transformation;

 the existence only a few major habitats for organisms and the main types of
adaptations to life in them.

The diversity concept clearly prevails in ecology. Any textbook on ecology, you can
find a lot of information about the diversity of ecological niches, and of living conditions of
organisms, various adaptations, but very little information on the ecological convergence
processes.

In the early twentieth century K. Petersen, analyzing material on the structure of the set
of marine benthic communities in the North Sea has allocated no more then 14 types of them,
called by the dominant organisms. Developing the idea of convergent similarity of
communities G. Thorson in the late 1950s suggested that the concept of parallel communities,
which, however, as well as in K. Petersena based on the similarity of taxonomic composition,
dominant taxonomic groups. However taxonomic similarity criterion is not sufficient in some
cases and contrary to the concept as closely related species may vary in nature as a food, and
the level of metabolism. This is due to differences ecomorphological genetically related
forms: «... necessarily understanding the convergence communities in the broadest sense, is
any phylogenetic, taxonomic framework» (Kuznetsov, 1980, p. 93).

The biome concept based on the principles of ecological convergence: «The plant-
animal formation, the base unit of communities (basic community unit) is the biome»
(Clements, Shelford, 1939, p.20). This definition was not very clear, it is possible to
subsequently widely interpreted the concept and the term itself. Biome is rather a type of
communities with a fairly generic composition, characteristic metabolic processes,
succession. As an example of biome Clements and Shelford leads the steppe and other
similar range systems. The definition of biome by E. Odum (1975) emphasizes the
inextricable link of biotic and abiotic components of the landscape, the presence of specific
life forms and a certain historicity.

It goes without saying that the similarity of communities, actually Biome is largely
determined by the similarity of conditions, or Geome. Therefore, we propose the term and
the concept of biogeome that combines both biocenotic so and environmental
characteristics of the groups are similar in nature ecosystems, leaving behind the concept of
«biome» generalized characteristic of similar nature biocenoses. The term «biogeome» used
in paleontology to indicate possible living conditions and the likely population that has
become due to geological processes thanatocoenoses in a particular basin (Tesakov, 1978).

On land distribution of various types of vegetation in scale of all continents, and
ecosystems, which habitus vegetation determines, associated with temperature and
humidity ratio (Whittaker, 1980). Certain combinations of abiotic conditions corresponds
some certain group or class of ecosystems. Not just the vegetation, but whole ecosystem.
While the relationship between character of biome and conditions, such as moisture, it is
obvious, there is a lot of data about the role of biotic factors in the formation, in particular
herbal ecosystems — the steppe, pampa, prairie (Zhirkov, 2010).

Types of biogeomes and criteria for their selection

What are the most important features characterize different Geomes and Biomes?
Obviously, its must be, both biotic and abiotic characteristics. Briefly they can be
represented in a kind of biogeome «formulay. For land biogeomes formula might look like
this: Geome = climatic conditions (Cc, temperature, humidity) + nature of soil (Sl); Biome =
key life forms, ecomorphs (Lf) of organisms + chorological characteristics (H) or spatial
location, stratification, mosaic. In short form it is (Cc + SI) + (Lf + H). The general trophic
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characteristics not is important here, so land ecosystems fre photoautotrof-geterotrofic,
unlike hydrosphere which happen photoautotrofic, chemoautotrofic and heterotrofic.

For aquatic biogeomes needed other than for terrestrial ones features of the
environment. Formula of biogeomes in the hydrosphere, as follows: Geome = thermal
condition (T) + photic o disphotic conditions (Ph), dynamics of water masses (D) or the
intensity of water exchange, the current speed + level of oxidizing and reducing conditions
(O) + substrate (Sb). Biome part of formula is key life forms biota (Lf) + trophic structure
(Tr) + horology (H, layering, stratification, mosaic) in short form — (T + Ph + D + O + Sb) +
(Lf+ Tr + H).

Ecosystems can be divided sufficiently to three types: as «biotic», «oligobiotic» and
«subbiotic» (these names are related only to the role of living and inert elements, but
certainly not to the actual structure of the ecosystem). This division (see fable) based on the
greater or lesser importance of biotic or abiotic physiognomic components can be
considered in a unit classification, terrestrial and aquatic ecosystems, and, consequently,
their set or biogeomes. Significant predominance of inert elements in ecosystems leads
some authors to the idea do not classify such areas the earth's surface as ecosystems
(Biotopy lisovoy..., 2011).

Characteristics of biogeomes (using partially classification of typically land biomes
(Whittaker, 1980), classification of hydrobiomes (Protasov, 2011)

CO}\}J:’HH Column name Geome features Biome features
1 2 3 4

Land biogeomes of «biotic» type
(appearance of the ecosystem is determined mainly by biotic elements)

1 Biogeome of A substantial uniformity of Main life forms are trees,
tropical rain forests | abundant precipitation and a | lianas, epiphytes. The high
relatively high temperature primary production, high
during the year. Poor humus | trophic specialization of the
lateritic soils heterotrophs. Significant spatial
complexity of communities
Main life forms are trees.

The periodic change of the
community development phase.
There is a phase of decline of
activity in cold or dry season.
Significant spatial complexity
of communities

The climate with harsh
winters and fairly warm
summers. Prolonged snow
cover. The climate is
temperate, with cold winters
and warm summers,
precipitation mainly in
summer.
The climate is tropical.
Summer rains and the dry
season from 2 to 10 months.
The soils are poor in
nutrients with a small
amount of humus. There is a
layer of leaf litter
Biogeome of «biotic» type in the hydrosphere
(appearance of ecosystems is determined mainly biotic elements
such as sedentary hermatypic corals or algae)
3 Biogerm biogeome | High and stable water The main of modern life forms

2 Forest biogeome
with periodicity of
biotic phases

temperature. Circumtropical
distribution. Most
ecosystems exists in the
upper part of the photic zone

is hermatypic corals, sedentary
form.In the basis of the trophic
links is trofosimbiosis of
heterotrophic ephaptobionts
with autotrophic
endosymbionts. Distribution is
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Table continuation

4

determined by the depth of a
few tens of meters, which is
determined by the penetration
of light and the ability of
photosynthesis simbionts algae.
Enormous rishness of species
and life forms

Land biogeomes of «oligobiotic» type
(ecosystems appearance as determined by mainly biotic elements do not create a complex spatial
structure. Also the abiotic elements and environmental factors plays important role )

4 Tundra biogeome Winters are long with low Main photoautotrophs are
temperatures, a short follow life forms: shrubs,
growing season with long grasses, mosses and
daylight days. Circumboreal | lichens.Major herbivores are
distribution. Deep soil small rodents. Important
freezing and thawing in the seasonal herbivores are nesting
summer only the surface migratory birds
layer. The accumulation of
organic matter in soils, peat
formation

5 Grass biogeome of | For the climate is Main photoautotrophs are

temperate zone
(steppes, prairies,
pampas)

characterized periodic dry
season, with high summer
temperatures.Soils are rich in
humic substances, are
fertile.Significant part of
ecosystems are man used for
agriculture, the bulk of the
ecosystem is severely
transformed

herbaceous plants, sometimes
sparse woody vegetation that is
resistant to fire.Basic
heterotrophs are burrowing
larvae of insects, vertebrates
excavations, large herbivores.
Spatial complexity expressed
very weakly

Biogeomes of «oligobiotic» type in the hydrosphere

6 Shelf biogeome

The coastal shelf zone of the
ocean. Significant
temperature latitudinal
zonation with a large
temperature range. Various
hydrodynamic factors:
currents, upwellings,
downwellings.

The hydrodynamic
connection between the
bottom and the water column
habitats.

Most of the ecosystems
located in the photic zone

A large variety of life forms.
Primary producers are
represented mainly by plankton
algae, but locally attached
macrophytes plays the
important role.

Basic trophic chains are
pastoral ones

7 Hydrothermal-seeps
biogeome

Deep bottom vents of
mineral water fluid
substances with a high
temperature. Large hydro-
chemical and thermal
gradients. The island nature
of the sources and
hydrothermal fields. Cold-
water hydrogen sulfide and
hydrocarbon bottom seeps

Sedentary and mobile forms,
endosymbiotic adsotrophs are
maine ecomorphs. Energy
flows in the communities
provide mainly primary
products by endo- and
ectosimbiotrophic
chemosinthetics.

Rich composition and spatially
complex community of
heterotrophic organisms.

10
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Table end

1 2 3 4
Spatial structure has concentric
character around the fluid
source
8 Rheobiogeome Streams of runoff with high Among the primary producers a
water exchange. big role play contourobionts of
Wide temperature range periphyton and benthos.
from freezing in winter to There are significant diversity
tropical with stable of nekton, benthos and
temperature. Expressed periphyton
latitudinal zonation.
There is a zonation of
ecosystems along the
direction of flow, as well as
metameric structure, local
recurrence types of habitats
9 Limnobiogeome Water bodies of surface Primary producers represented
runoff from slow water by planktonic algae, rarely
exchange. Wide temperature | bacteria and benthic or
range — from freezing in periphytic autotrophs. Trophic
winter to tropical waters. network are pasture and
Expressed latitudinal detrital. There are high diversity
zonation. There is a depth of plankton and nekton forms
zonation and stratification
Land biogeomes of «subbiotic» type
(ecosystems appearance determine abiotic elements, and formed mainly abiotic factors)
10 Desert biogeome The arid climate. Wide There are many specific life

temperature range,
precipitations are very small.
The appearance of the
landscape determine the soil
rather than vegetation

forms: ephemeroids, succulent
plants, burrowing, active at
night animals. Primary
production and biodiversity are
very low

Biogeomes of «subbiotic» type in hydrosphere
(ecosystem shape is determined exclusively by the biotic elements: water environment, sediments)

11 Pelagic ocean Latitudinal thermal zonation | Kingdom of planon ecomorphs,
biogeome in the surface layers. Low the nekton and plankton.

and relatively stable Separation of autotrophic and
temperature on deep. heterotrophic aphotic and
Separation of photic and photic zones. Trophic networks
unphotic zones. Surface are pasture and detrital. Exists
directed flows and circular significant vertical migration of
currents plankton and nekton

12 Bathyal-abyssal Low and stable temperature The prevalence of sedentary

biogeome

without clear latitudinal
zonation. Sedimentation
suspensions, including
delivery of organic matter
depends on the processes in
the pelagial. Exist expressed

deep zoning of conditions

and low-moving forms, which
always have the contacts with
the substrate. Absence of
autotrophic organisms and
exclusively detrital food chains.
The spatial complexity of the
ecosystems are very small

The system is widely used already, such as marine biologists are considering applying
EUNIS-classifying habitats (habitat classification) for mapping the benthos in European
seas (Galparsaro et al., 2012). Ukrainian geobotanics Ya. P. Didukh and O. L. Kuzmanenko
(2010) examined this terminology question of terms relationship and concepts «biotope»,
«ecotope», «habitaty, etc.
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The «habitat», in the sense used European experts in the field of nature protection is
«plant or animal communities that appear as characteristic elements of biotic environment,
together with the abiotic factors — the soil, climate, available water — operating working
together at different scales» (Moss, 2013). It is easy to see that this definition is probably
related to the ecosystem, rather than to the habitat or biotope of community.

On land the selection of different types of ecosystems — forests, wood forms with
modifying and treeless grassy or herbal is under an ecological grounds (Razumovsky, 1999).
There are many examples of biogenic transformation of ecosystems dominated by terrestrial
forms to non-forested ecosystems (Zhirkov, 2010), but these processes are likely to have a
complex character. As for the features of forest ecosystems, unlike grass, it should be
emphasized that in the forest organic material accumulation occurs mainly in the biotic part of
the ecosystem. It seems appropriate to split the all forest ecosystems at two biogeomes. The
different types of ecosystems of various climatic zones of the land are different climatic
conditions and soils, the nature of trophic relations, metabolic activity in time. The time
cyclicity of environmental conditions is different (Stanyukovich, 1970). The major ecological
role of terrestrial vegetation is expressed in many ways, first of all, that the one creates a very
specific biogenic habitat for other organisms. The most important in terms of assessing the
differences geome represented permanence and periodicity of the environment. Two forest
biogeomes can be identified: a tropical rain forest and seasonal forests.

With regard to the allocation of biogeomes of «biotic» type in the hydrosphere, the
inclusion of biogerm ecosystems is no doubt in it. They biotic ecosystem elements (corals,
algae, another organisms) create a completely new environment for the other members of
biocenoses, underwater landscape, actually becoming «geological force», in the words of
Vernadsky.

The ecosystems of «oligobiotic» type characterized some abiotic factors along with
biotic form their shape. Low winter temperatures, short summers contribute to the
formation of permafrost in tundra soils. The main forms of plant life are hemicryptophytes.
Great importance in the life of plants plays a thermal microzonation. In the summer during
the prolonged sun exposure creates a relatively large amount of organic matter initially
produced, which accumulates as peat, large detritus (Prirodnaya ...., 2000). In herbal
temperate ecosystems (steppe, prairie) important abiotic factor is low moisture in the
summer, a drought that reduces the intensity of the destruction of organic matter, its
accumulation in the soil.

There is large number of ecosystems in the hydrosphere can be attributed to
oligobiotic type. Shelf ecosystems are very diverse, highly variable the ratio of the biotic
and abiotic components. The underwater «forests» of brown algae in the upper rocky
intertidal zone, densely populated as the sedentary and mobile forms is clearly dominated
by biotic elements. At the same time, life in the intertidal zone is largely determined by
tidal action. In general, the causes in a separate set of shelf biogeome ecosystem that is the
part of the biosphere, which converge into one system border zones of three
biosferomerones: the surface of the ocean, bottom, and land. This is one of the most
important contour zones in the biosphere. The coastline of the continents is about 600 000
km (Gladyshev et al., 2009). The ecosystems of this zone is extremely varied, one after
another, they stretch along the shores of oceans and inland seas of some hundreds of
thousands of kilometers. Its can be combined to one shelf biogeome.

Hydrothermal ecosystems are selected in a separate biogeome, undoubtedly. They are
compared to most another aquatic ecosystems — photoautotrophic and heterotrophic — look
quite peculiarly (Van Dover, 2000). If the vast majority of the Earth's ecosystems derive
energy from the sun (an organic substance heterotrophic community also has the nature of
photosynthetic), the hydrothermal communities formed by chemosynthetic activity look
like an island in an ocean of «green autotrophic life» (Vernadsky's term). Hydrothermal is a
geological phenomenon, and in the ecosystem, the life of which depends on the intensity
and duration of the outpourings of fluid, hydrothermal activity is the determining factor.
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The ecosystems habitus define clusters of peculiar animals. Besides hydrothermal
ecosystems in this biogeome should also include some other marine ecosystems associated
with reducing environment.

The ecosystems of water bodies of surface runoff, though closely associated with land
ecosystems, should be allocated to individual biogeome. Habitual criterion leads us to
classify them as «oligobiotic» type. Although a large river or lake looks more like a single
huge water mass (prevalence inert elements) to the borders of the shores, in smaller ponds
and streams biotic components also determine the general habit of the ecosystem. And
above all, it is higher aquatic vegetation, which has a contour (coastal) location. To separate
the two biogeomes (the biogeome of water bodies and biogeome of rivers and streams)
exist main abiotic criterion: specifically intensity of water exchange. This is connected with
differences in the nature of the time processes (Ward, 1989). In water bodies (slow water
exchange) succession are ongoing. In streams with intensive water exchange, cyclical
changes are expressed as the inert and biotic elements. (Alimov et al., 2013)

In ecosystems, which are included in «subbiotic» type, inert parts define its common
habitus. It does not depend on the size of ecosystems or conditional fragmentation for the
study and is manifested in the small fragments. On land the ecosystems of deserts can be
combined into one biogeome. Their formation and existence is determined by a
combination of factors, which are close to the extreme: high or low temperatures, extremely
low humidity.

In the hydrosphere in this subbiotic type may be included two types of ecosystems
where is clearly dominated inert elements. Its are oceanic pelagic and bottom ecosystems
including to ocean pelagic and bathyal-abyssal biomes. Primary production of the pelagic
zone of the ocean as a whole does not exceed the production of terrestrial deserts. Pelagic
biogeome of the ocean is the largest subunit of the biosphere and holds the overwhelming
majority of the whole population living organisms hydrosphere (Verity et al., 2002)

Thus, we allocate 12 biogeomes which cover practically all biosphere of the Earth.

Hydrobiomes, together with the continental biomes create a proper, functioning of
modern living biosphere. Biosferomerones acquire its structure, that is, from «merons» or
parts of the biosphere its become the system with their own specific structure.

Exbiogeome ecosystems

It is obviously that the above scheme can not show a plurality of transitions between
biogeomes. There are ecosystems that are generally difficult to attribute to any of them. As
H. Walter (1975) note, on land where the actual shape is determined by vegetation except
zone defined by basic climatic characteristics, there exzonation vegetation, which is
difficult to attribute to any biome. He believes that its are: vegetation of river sediment of
freshwater ponds and streams, vegetation of brackish and salt water, macrophyte vegetation
of the seas, vegetation of coastal dunes. A huge diversity of ecosystems can not be strictly
and fully reduced to a small number of biogeomes, among the most significant exbiogeome
are following: savanna, wetland ecosystems, mangroves, estuarine ecosystems. It should be
noted that they all have ecotone character.

Techno-biogeome and noospherogenesis

A man adds a lot of different anthropogenic elements to the existing diversity of
combinations of natural elements both BIO and GEO. In the biosphere, really occur the
formation of a new type of composite, man-made ecosystems, which are islands in the
world of natural ecosystems ured ever-expanding field of its existence. The appearance of
landscapes of entire countries and geographical areas completely transformed by human
activity. Anthropogenic ecosystems are very diverse and combining them into a single
conditional techno- biogeome (agro-, and urbobiogeome) is problematic, however, should
take into account role of this ecosystems in the biosphere.

The transformation of the biosphere as a natural system to the noosphere is going
through the transformation of natural ecosystems to antropogenic ones.
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The complication of «biogeomic construction» of biosphere in evolutionary time is
obviously. Billions years ago, the entire biosphere could consist of a very small number of
ecosystems types. It was, most likely, coastal semimarine-land ecosystems that functioned on
the basis of bacterial mats, which occurred as the production of organic matter and its
destruction (Ponomarenko, 2007). The diversity of the biosphere in this aspect was close to zero.
Not only because the types of ecosystems were not enough, but also because much dominated
by one type. At present the richness of ecosystems is large, but it is also important that no one
biogeome not a currently an absolute dominant in the biosphere. Thus, over billions of years the
diversity of the biosphere grew enormously, not only in the aspect of increasing the number of
taxa, but also in the aspect of increasing the number of types of ecosystems and the uniformity
of their significance in the biosphere. In this regard, a very important question about the
formation of agro-, technical- and urbo-ecosystems. Formally, they also increase the diversity of
the biosphere. But at the same time whether its sustainability is not whether this will lead to a
change in uniformity in the structure of the biosphere and not fall? Unfortunately there are
grounds for an affirmative answer to this question.

CONCLUSION

The balance of divergent and convergent processes is one of the most important
principles of forming complex bioinert systems. The basis of the formation of biogeomes,
complexes of similar ecosystems are ecological biocenotic convergence.

Differentiation of biogeomes based on the similarity characteristics of geomes and
biomes. The combination and the prevalence of a main features of ecosystem type permit us
divided three types of ecosystems and biogeomes: biotic, oligobiotic and subbiotic. We
allocate 12 biogeomes in hydrosphere and on land: tropical rain forests, seasonal forests,
biogerm, herbal, tundra, ocean shelf, hydrothermal biogeomes, limnobiogeome,
rheobiogeome, deserts biogeome, ocean pelagic and bathyal-abyssal biogeomes.

Modern biogeomes structure was formed in the process of evolution of the biosphere,
the main thrust of which there is an increase in diversity, both in terms of increasing the
richness of taxa and in the aspect of increasing the richness of connections between
functional groups, between the living and inert elements. In the evolution process has
increased not only the number of types of ecosystem, types of relationship between BIO
and GEO, but also the evenness of their representation in the biosphere.

The biogeome concepts essentially complement submissions of the hierarchical
structure of the biosphere. Creating by human a new ecosystem types is the way to the
evolution of the biosphere into the noosphere.

REFERENCES
Aleyev, Yu. G., 1986. Ekomorfologiya [Ecomor- Didukh, Ya. P., Kuzmanenko, O. L., 2010. Do
fology], Nauk. dumka, Kiev (in Russian). pitannya pro spivvidnoshennya ponyat
Alimov, A. F., Bogatov, V. V., Golubkov, S. M., «ekosistema».  «gabitaty.  «biotop» ta

2013.  Produktsionnaya  gidrobiologiya
[Production Hydrobiology], Nauka, St. Pe-
tersburg (in Russian).

L. S, 1947. Geograficheskiye zony
Sovetskogo Soyuza [Geografic zones of the
Soviet Union], State ed. geographical
literature, Moscow (in Russian).
Clements, F. T., Shelford, V. E,

Ecology. N.Y., 425 p.

Didukh, Ya. P., Fitsaylo, T. V., Korotchenko, 1. A.,
Yakushenko, D. M., Pashkevich, N. A.,
2011. Biotopy lisovoy ta lisostepovoy zon
Ukrainy [Biotopes forest and semisteppe
zones of Ukraine], TOV «MAKROS», Lviv
(in Ukrainian).

Berg,

1939. Bio-

«ekotop» [To the relationship between the

concepts of  «ecosystem»,  «habitaty,
«biotope» and «ecotypes»], Ukrainian
Botanical Journal 67(5), 668-679] (in
Ukrainian).

Galparsaro, 1., Connor, D., Borja, A. 2012. Using
EUNIS habitat classification for benthic
mapping in European seas. Present concerns
and future needs. Marin. Pollut. Bull. 64(12),
2630-2638.

Gladyshev, M. 1., Sushchik, N. N., Arts, M. T.,
2009. Globalnyy eksport nezamenimykh
biokhimicheskikh komponentov pitaniya iz
vodnykh ekosistem v nazemnyye ekosistemy
[Global exports of essential biochemical

14 ISSN 1726-1112. Ecology and noospherology. 2016. Vol. 27, no. 1-2



nutrient components from aquatic ecosystems
to terrestrial ecosystems]. X Congress
Hydrobiological Society RAS (in Russian).

Kuznetsov, A. P., 1980. Ekologiya donnykh
soobshchestv Mirovogo okeana (Trofiches-
kaya struktura morskoy donnoy fauny)
[Ekology of benthic communities of the
world's oceans (trophic structure of marine
benthic fauna)]. Nauka, Moscow (in
Russian).

Moss, D., 2008. EUNIS habitat classification — a
guide for users. European topic centre on
biological diversity. http:/biodiversity.eionet.
europa.eu

Odum, Yu., 1975. Osnovy ekologii [Fundamentals
of ecology]. Mir, Moscow (in Russian).

Ponomarenko, A. G., 2007. Evolyutsiya ekosistem
kontinentalnykh ~ vodoyemov.  Problemy
vodnoy entomologii Rossii i sopredelnykh
stran [Evolution of ecosystems of continental
waters. Problems of aquatic entomology of
Russia and  neighboring  countries].
Voronezh, Voronezh state Univ Pub.Center,
228-259 (in Russian).

Prirodnaya sreda Yamala. Biotsenozy Yamala v
usloviyakh promyshlennogo osvoyeniya,
2000 [The natural environment of Yamal.
Biocenosis Yamal in terms of industrial
development], Tyumen (in Russian).

Protasov, A. A., 2012. Biogeom kak strukturnaya
edinitsa biosfery [Biogeome as a structural
unit of the biosphere]. Biosfera 4(3), 280285
(in Russian).

Razumovskiy, S. M., 1999. Izbrannyye trudy
[Selected works]. Moscow (in Russian).
Stanyukovich, K. V., 1970. Opyt Kklassifikatsii
rastitelnykh soobshchestv zemnogo shara na
osnove ikh  ekologicheskoy  ritmiki
[Experience the classification of plant

Cmamms naoitiwna 6 peoaxyiio: 30.09.2015

communities of the world on the basis of
their ecological rhythm]. Ekologiya 1, 18-26
(in Russian).

Tesakov, Yu. L., 1978. Tabulyaty. Populyatsionnyy.
biogeotsenoticheskiy 1 biostratigraficheskiy
analiz [Tabulates. Population, biogeocenotic
and Dbiostratigraphic  analysis]. Nauka,
Moscow (in Russian).

Van Dover, S. L., 2000. The ecology of deep-see
hydrothermal vents. Princeton: Princeton
Univer. Press. 424 p.

Verity, P., Smentacek, V., Smayda, T., 2002. Status,
trends and the future of the marine pelagic
ecosystem. Environ. Conserv. 29(2), 207-237.

Vernadskiy, V. L., 2012. Biosfera. Vibrani naukovi
pratsi akademika V. I. Vernadskogo. T. 4.
K. 1. [Biosphere. Selected scientific works of
academician V. 1. Vernadsky. 4(1)]. Kiev,
220-321 (in Russian).

Walter, H., 1975. Rastitelnost Zemnogo shara.
Ekologo-fiziologicheskaya  kharakteristika.
T. 3. Tundry. luga. stepi. vnetropicheskiye
pustyni [Vegetation of the Earth. Ecological
and physiological characteristic. V. 3.
Tundra, grasslands, prairies, extratropical
deserts]. Progress, Moscow (in Russian).

Ward, J. V., 1989. The four-dimensional nature of
lotic ecosystems. Journal of the North
American Benthological Society 8(1), 2-8.

Whittaker, R., 1980. Soobshchestva i ekosistemy
[Communites and the ecosystems]. Progress,
Moscow (in Russian).

Zavarzin, G. A., 1994. Mikrobnaya biogeografiya
[Microbial biogeography]. Zhurnal obshchej
biologii 55(1), 5-12 (in Russian)

Zhirkov, 1. A., 2010. Zhizn na dne. Bio-geografiya i
bio-ekologiya bentosa [Life at the bottom.
Biogeography and bio-ecology of benthic].
Moscow (in Russian).

Pexomenoye 0o opyxy: un.-x. HAHY, 0-p 6ion. nayx, npog. A. I1. Tpasnces

ISSN 1726-1112. Ecology and noospherology. 2016. Vol. 27, no. 1-2 15



