CTpyKTypa uU JMHAMHUKA




Poib Tpo(huuecKkux CBs3€M B
OBaHUM CTPYKTYPHI




Tpoduueckue
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— 3TO
COBOKYITHOCTb OPraHM3MOB, 3aHUMAIOIIIUX
ONpeAeICHHOE MOJIOKEHUE B OOIIEH IeIH
IUTaHUS.

K ongHoMy TpodudyeckoMy ypoBHIO
MPUHAIICKAT OPraHU3MBbI, MOJTYyYaroII1e
cBOIO dHepruto ot ColiHIla Yepe3
OJIMHAKOBOE YHCJIO CTYIIEHEH.
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IlpaBuJi0 AeCATH IPOLEHTOB

THE TROPHIC-DYNAMIC ASPECT OF ECOLOGY

Raymonp L. LINDEMAN

Osborn Zoological Laboratory, Vale University

Recent progress in the study of aquatic
food-cycle relationships invites a re-
appraisal of certain ecological tenets.
Quantitative productivity data provide
a basis for enunciating certain trophic
principles, which, when applied to a
series of successional stages, shed new
light on the dynamics of ecological
succession.

“ComMuniTY' CONCEPTS

A chronological review of the major
viewpoints guiding synecological thought
indicates the following stages: (1) the
static species-distributional viewpoint;
(2) the dynamic species-distributional
viewpoint, with emphasis on successional
phenomena;and (3) the trophic-dynamic
viewpoint. From either species-distri-
butional viewpoint, a lake, for example,
might be considered by a botanist as
containing several distinct plant aggre-

community. A more ‘‘bio-ecological”
species-distributional approach would
recognize both the plants and animals
as co-constituents of restricted ‘‘biotic”
communities, such as “plankton com-
munities,” ‘‘benthic communities,” etc.,
in which members of the living commu-
nity “co-act’ with each other and ‘‘re-
act” with the non-living environment
(Clements and Shelford, '39; Carpenter,
'39, '40; T. Park, '41). Coactions and
reactions are considered by bio-ecologists
to be the dynamic effectors of succession.

The trophic-dynamic viewpoint, as
adopted in this paper, emphasizes the
relationship of trophic or “‘energy-avail-
ing"’ relationships within the community-
unit to the process of succession. From
this viewpoint, which is closely allied to
Vernadsky's “biogeochemical” approach
(cf. Hutchinson and Wollack, '40) and
to the “‘oekologische Sicht'’ of Friederichs
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[lpu nepexode ¢ 00HO020 MPOGhUHECKO20 YPOBHSA 3KOMI02UYECKOU rnupamuobl Ha opyaou 8
cpeodHeM coxpaHsiemcs okorio 10 % aHepauu, nocmynarwel Ha rpeodbiOywul YpPOBEHb.

OcmarnbHas sHepaus (okosio 90%) pacxoOyemcs Ha rpouecchl Xu3HedesmeribHocmu u
rnepexooum 8 mersiogyro 3HeP2UI0, Komopas pacceugsaemcs 8 OKpyxarouee
rnpocmpaHcmeo.
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SOLAR ENERGY HYDROTHERMAL ENERGY
& PHOTOSYNTHESIS & CHEMOSYNTHESIS

Carbon dioxide (CO,) + Wate (H,0) +

B Carbon dioxide (CO,) + Water (H;0) | Hydrogen Suifide (H,S) + Oxygen (0,) [/ /0

!
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Kak cymecTByeT Ooraras nemepHas dayHa?
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[ TyOOKOBOAHBIE COOOILIECTBA

Hem numaemcs ama pbiba?

https.://www.nhm.ac.uk/content/dam/nhmwww/
discover/deep-sea-fish/deep-sea-angler-two-
column.jpg.thumb.768.768.jpg
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Aptyp TaHCAH
(1871-1955

AHenutckulu eeobomaHuk.
B 1935 2. esernn noHImMue «3akocucmema.

Jkocucmema — amo 1tobass CO8OKYNHOCMb
op2aHuU3Mo8 U Heop2aHU4YeCKUX KOMIOHEeHMOos, 8




JKonoau4eckaa cucmema (3Kkocucmema) — COBOKYNMHOCMb HUBbIX OP2AHU3MO8
(coobwecms) u cpedsl ux obumaHus, obpasyrouwux baazo0apsa Kpyeosopomy
gew,ecms U NomokKy aHepauu, ycmoUyusyto cucmemy HU3HU.

BEA30BAA EAUHULA 3KOJIOTUUN — o2paHuU4YeHHbIlU 60 epeMeHU U
npocmpaHcmee eduHbIli NPUpPOoOHbIl KOMMAEKC

d’yHKL{UOHaﬂbHaﬂ cxema sKocucmemesli
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CyKaden

Baamumup HukoraeBu4
(1880 -1967)
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Peakius benoycoBa-KaboTHHCKOTO




Mojenp «OproccensaTopa

Lluknnyeckas XuMu4eCcKast peakius

I A —> X

I B+X — Y+D

I 2X+Y — £),¢ (aBTOKaTa/IM3)
IV X —> E

V A+B — E+D
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JlMccumaTuBHEIE CTPYKTYPHI

e JluccunaruBHas cUCTEMA - OTKpPbITAsA CUCTEMA,
CYLIECTBYIOIIASA BIAJIM OT TEPMOJUHAMUYECKOTO
PABHOBECHS. DTO YCTOMYMBOE COCTOSIHUE,
BO3HHMKAIOIIEE B HEPABHOBECHOU CPEJIC MIPU YCIOBUU
pPACCEUBAHUA SHEPTUM, ITOCTYIIAOIIEN U3BHE.

e JluccunaruBHBIE CTPYKTYPbI MOI'YT HEOTPAHUYEHHO
noiiro Toapk0 B OTKPBITBIX cucremax, uyepes
KOTOPBIE IIPOTEKAET HENMPEPBIBHBIU OTOK YHEPTUU
WJIA BEIIECTBA, MOAACP)KMBAEMBIN 32 CUET IPAJUECHTA
TEMIIEPATYPHI, KOHIIEHTPALMH, JJIIEKTPUUECKOTO
MMOTCHIIMAJIA U T.1.



buorieHoTHYECKasA KOHIIENIINA a0NOTeHe3a

ABTOKaTaIUTUYECKHUE ITUKIIBI BTOPOTO MOPSIKA, XUMHUUECKAs DBOITFOIIHS
Ha OCHOBE MpPHUHIIMIIA 0TOOpa
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ITosiBiienue pI/I603PIMOB OTKPLLUIO IIYTh AJIsI BOBHUKHOBCHUA




CTpOMAaTOJIMTHI - OJTHUA M3 IIEPBBIX
HACTOSIIINXHU OMOIIEHO30B







AOHOTHYECKUI KPYTOBOPOT yIJIepojia
(3TO (paKTHYECKHU MOTOK)
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Kpyaoeopom yanepolda ¢ ydvacmuem
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YpOBHU TUHAMUKH

Cyroyasa UUK/ImYecKkasd ANHaMuKa




YpPOBHU JUHAMUKU

CEe30HHAaA UNKITMYECKAS ANHAMUKE
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YpPOBHU JUHAMUKH

VzmeHeHus B 6UoLeHO3ax B MacluTabax
SBO/IIOLIMOHHOIO fpoLecca
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YpPOBHU JUHAMUKH




Cykueccus

e CyKneccus — II0CIeI0BaTeIbHas




I IpuMeprl CyKIIECCHOHHBIX




PactuteabHOCTD IIOH







CyKueccus B CCHHOM HACTOE

Ycronumaoe cooblecrso CII:HJ.HH HH¢T31_LFH§:E
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MeToabl OIMCaHuA CYKIIECCUOHHBIX
N3MEHECHUU

[Ipsimoe HaOmMOnCHUE
(MOHUTOPHUHT).

LIMHamuka B1AoOBOIro
pa3Hoobpasuns Ha o. Kpakaray
[10C/1€ I10J7IHOrO YHUYTOXKEHMS
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MeToabl OnNMcaHnsa CyKLECCUOHHbIX
M3MEHEHUM

— PeKoHCcTpyKkymna
cyKyeccumn no
MPOCTPAHCTBEHHON

CTpykrype




MeToabl onNMcaHna CyKLLIECCUOHHbIX

\ 2

N3MEHEHUW

— PeKOHCTDYKUUA Ha
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OCHOBE d1eqoB U

OCTaHKOB OPIraHU3MOB.




Knaccudpukanus cyKmeccum

* AJIOTEHHBIE (PK30T€HHBIC) U YHJIOTCHHBIC
K 504







CepuiHble coobujecrBa

W

Beech and maple

Aspen, cherry, broadleaf forest

Perennial | Shrubs |andyoung pine
weeds and forest

Exposed grasses
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[Ipumep HayanbHBIX (a3
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ACMYTAITNOHHON CCPHUH




MexaHu3MBbI CYKIIECHH

e MexaHu3Mbl «00J1eryenus». I InoHepHbIC BUIbI
00JICr4aroT BCEICHUE NO3THECYKIIECCHOHHBIX OPraHU3MOB.

 MexaHM3MBbI «TOJIEPAHTHOCTHY». BCce BUIbI OpraHU3MOB
CIIOCOOHBI 3aCEMATh TY I MHYIO TEPPUTOPHUIO OOJIee UIIH
MEHEE OJITHOBPEMEHHO, HO UX «PAaCIBET» MPOUCXOJIUT I10
MEpE U3MEHEHHS CPEAbI, B KOTOPOH (hOopMHUpYETCS
COOOIILIECTB U 110 MEPE U3MEHEHHUS YCIOBUH KOHKYPEHTHBIX
B3aMMOOTHOIIIEHUI MEXAY YWICHAMH COOOIIECTRA.

 MexaHM3Mbl KHHT'HOMPOBaHUS». OpraHu3MbI
co00I1eCcTBa, C(OOPMHUPOBABIIETOCS HAa TOM WA MHON
CTaJuHU CYKIIECCHUM, MOTYT OpeA0TBpaIlaTh (POPMUPOBAHHUE
COOOIIEeCTBA CICAYIOLIECH CTaIHMU.



[ Ipumep nerctBusa Moaen
00JIer4cHus

Stage | Stage 2 Stage 3
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IIpumep nencrBus MeXaHu3Ma
MHTHONPOBAHUS
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[ Ipumep nercTBrUsA MOAEIA

_TOIIEPAHTHOCTH

Dl il L ’4‘5‘ * & [loceneHue /.
G5 R Chtamalus
Sl PISC  samewaemcs

o ‘ \ Balanus




KianmakcHo€e cOOOIECTBO

e Kimmakc - 3aKJIFOYUTCJIIBHOC, OTHOCHUTCJIBHO
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| ie nydiie opraHnu30BHIBATH
CEJILCKOE XO3AHUCTBO?

Tporudeckuu nec Cmerb
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M3MeHeHe KOHIEHTpaluy a30Ta B
[IOYBE

@ Pioneer-alder stages @ Transition © Spruce stage

lToyemy a3zora
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DHEPreTUYECKUM OanaHc

* E — [locTynaromiass B OMOLIEHO3 DHEPT U




Kak 3aBucut R u P oT 1j1uHBI
TPO(PUUECKUX LECTICH?

e C yIJIMHEHHUEM LICTICH TUTAHUS
YBEINYMBACTCS Y(D(PEKTUBHOCTH




Kak nu3sMmensercs cooTHolieHue R u
P B xo1e cykneccun?

e CyKneccus XapaKTepHu3yeTCsi HSpaBEHCTBOM
IABYX IIOKa3aTeNel: 00el NpOaAYKTUBHOCTH




IIpumep CYKIIECCUMOHHOTO Psia U U3MEHEHMUS
SHEPreTUUYECKUX XapaKTEPUCTUK CUCTEMBI
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CyKLEeCCHUR B CEHHOM HacToe
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bromacca, npoayKIusa U CYKIIECCHUs

JHeprHu4

Knumakxc
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