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COBPEMEHHOE BbIMUPAHMUE

OcHoBHOE cogepraHue:

v KpacHas KHUra — UICTOYHUK AaHHbIX O COBPEMEHHOM BbIMUPAHUKN. YPOBHM
Yrpo3bl BbIMMPaAHUA cornacHo KpacHo KHure. CTaTUCTUKA COBPEMEHHOTO
BbIMUPaHUA (40158 BUAOB, HAXOAALLMXCA NOA, YrPO30i BbIMUPAHUA, B PaA3HbIX
rpynnax opraHM3mos).

v CKOpOCTb BbIMMPaHMA BUAO0B B NPOLLIOM U B HacToAllee Bpemsa. PoHoBas

(T.e. “HOpMmanbHan”, He cBA3aHHasA C BO34eNCTBMEM YeI0BEeKa) CKOPOCTb

BbIMMPaHKUA BMA0B. CoBpeMeHHas CKOPOCTb BbIMMPAHMA BUAOB. BO CKONbKO
pa3 coBpeMeHHas CKOPOCTb BbIMUPAHUA NPEBOCXOANT GOHOBYIO?

v’ Katactpoduueckuin (K cyacTblo, yMmo3puTebHbIN!) cueHapuii paspyLlueHma
buocdepsbl

JleoHapa Bnagumuposud MNoauvuyk
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LEAST HEAR
CONCERN THREATENED VULNERABLE ENDANGERED EXTINGT

CeBptora

by HOWEIHYBILME  YTDOMARMEE  C MUMHMANEHEM DHOKOM

The IUCN Red List web site made easy: a users’ guide is now available! e . I " [

03 April 2009 - In October 2008, the IUCN Red List web site was given a brand AR N

E new look. The new site has mare functionality than ever before. This also R S it \EX | [EW @ EN) (WU [NT| LC
means that the site has more detailed search pages that... more ¥ . ’

Rare water lily species protected by the Royal Thai Government

"l 11 August 2010 - IUCN Thailand has been working for three years to achieve - 'l" . O6PGTM Te BHUMAHUe. BPCMQ

Y national recognition of the endemic and threatened water lily crinum thaianum. .

Maw, the tireless efforts of the team, led by Thailand... more STELLTE SGEON CO3peBGHMS| CCBPI—O]’M > 10 J'leT'

Acipenser stellatus

Search for lost amphibians
4 _}1 11 August 2010 - Teams of scientists around the waorld have launched an © Juan Manuel Borrero (www.borrero.eu) CKOPOCTb pOCTG no I'ly.I'ISI U'M ¢
B8l unprecedented search in the hope of rediscovening 100 species of "lost” &« »
amphibians — animals considered potentially... mare ( ynperCTb nonynunM)'
@ -
Qn'lh‘ix Biodiversity climbs the corporate agenda ....' Species of BepOgTHO' HU3Kas - 3TO MOXeT
&1 01 August 2010 - Business leaders in biodiversity-rich developing economies RED the Da
0-} are concerned about losses of ‘natural capital’, a new report highlights. Over &0 @UST y noBbIWATb pMCK BbIMMpGHMQ
per cent of Chief... mare -
, MCTOYHMK gaHHbIX O ceBptore:
IUCH expanding Red List in Brazil o
01 August 2010 - IUCN and the Instituto Chico Mendes para conservacdo da ; - htt ps-//ru W| k| pedla OI’E/WI k|/

e biodiversidade (ICMBio) today signed an agreement to build the Brazilian Red .

-

List of Threatened Species.... more
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YpPOBHMU yrpo3bl BbIMMPAHUA B KpaCHOWM KHUTre

Haxopawwmeca nog yrpo3omn

EX — ucuyesHyewne
Extinct (EX) < EWW _HHG"-JEEHFEUJHE B
OWUKOW Npupoje CR-Ha rpaHu
CR — HaxogRwmecs s| BbIMWUPaHKUA
| e KPUTUYECKOM COCTOSRH WK

Adequate data — o EN — Haxopaumeca B
. — risk ONacHOCT K EN-BbIMMpatoLwme
VU — yassumbl

//NT — HaxogAWMecs e
COCTOAHUK, BNU3KOM K
All species ; BbI3EIBAIOLLEMY ONaceHus

| e o LC — suiablBatoLMe
Data Deficient (DD) A HauMeHbLWWe onaceHna
/ — DD — HefocTaTouHOo
7 { Not Evaluated (NE A3HHEIX

urn | —NE - oueHKka He faHa

He HaxopAawmMecs nog yrpo3om

Evaiuated

KaTteropuu (cTaTycbl) COCTOAHMSA BUAA, NpUHATbIE B MeXayHapoaHon KpacHow
KHure (IUCN Red List; Ha3BaHMA KaTeropui nepeseaeHsbl J/1.B.Moanuykom u
A.M.IvmnapoBbiM). PUCK BbIMMPAHMA HapacTaeT cHm3y Beepx. C canta IUCN ¢ ns-
MeHeHuAMU. NcTouHuK: http://elementy.ru/news/431485



http://elementy.ru/news/431485

Kputepmun otTHeceHMA BMAA K
onpeaeneHHOMY YPOBHIO Yyrpo3bl

CoKpalleHue yncneHHoctn u/mnm apeana (obnactu
pacnpocTpaHeHna nam obnactm obmutaHma) Ha
onpeaeneHHbIn NpoueHT (JoN10) 3a onpeaeneHHoe Bpems,
KoTopoe namepaetca nbo B unucne net, ainbo B yncne
reHepauumn.

Hanpumep, ana Kkateropuun EN yncneHHOCTb A0NXKHA
COKpaTtuTbcAa Ha 80-90% 3a 10 net 1nbo 3a TPU NOKO/IEHUS,
npuyem bepetca 6onbllan U3 3TUX BENNYMH.




npumep Buaa, HaXOAﬂI.I.I,EI'OCﬂ B KpMTM‘-IECKOM COCTOAHUMU. qeprm HOCOopoOr

Apean yepHoro
HOCOpora

MeTka Ha yxe
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30 HUM

e
2
3
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Ew Ex

YepHbiii Hocopor (Diceros bicornis). CTaTyc BUAA — «HaXo4ALWMNCA B KPUTUYECKOM COCToAHUN». Ecamn B cepeaunHe
XX BeKa 3TOT BMA, HOCOPOTroB bbbl elle camMbiM PacnpPoCcTPaHEHHbIM (ero YyncneHHocTb 6bina okono 100 000) 1 obutan
BO MHOrux mectax Appuku, To K 1995 roay coxpaHunocb He 6onee 2400 ocobei, oTHoCcALWMXCA K 4 noaBuaaM.

B HacToswee Bpema 6iarogapsa sHEPrMYHbIM MEPaAM MO OXpaHe 3BEPA ero YNCNEHHOCTb HECKO/IbKO BO3pOCAa U

coctasnaeTt okono 4200 ocoben.
NcTouHuk: http://iucnredlist.org; http://elementy.ru/news/431298 (A.M. nnapos) UCTOYHMK KapTbl: BUKK
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KpacHasa KHUra: pacnpegeneHue BuA0B No YPOBHAM Yrpo3bl B

Pa3HbIX rpynnax opraHu3mosB

[To3BOHOYHbIE becno3BoHoO4YHble PacteHwus ApesHan
BNAOE B Vertebrates Invertebrates Plants rpynna

AaHHOM 1044 5413 1500 1436 9895 845 586 1280 1408 303 818 72 —CaroBHUKM
rpynne (033) (025 (0.22) (0.45) (0.13) (0.3 (032) (031) (0.13) (063) {0.29) (0.16) (cycads) —
(BepxHee ncnbiTbiBaeT
4yumcno) BbICOKUM

PUCK
Aona BbIMMPaHUA
BNAOB, (63% ).
HaXOOALLMXCA Apyrve
noa § rpynnbl C
yrposou BbICOKMM
PUCKOM:
amonobmu

Obuee
4yuncno

(CR, EN, VU)
(HUXKHee
=
l-‘IVICI'IO) m EW (41%)1
Ampbhibians — : B B LC+NT

Proportion of species

3eMHOBO/HbIE OoDD XpAWeEBbIE
aovu 0

Cartilaginous fish — B " SEL pb16bI (33%)

XpAwesble pbibbl ; L ] m CR Y KOpanibl

Mammals —
Mnekonutatowme

Reptiles -
Mpecmblikatowmeca
Bony fish —
KoctucTble pbibbl UcTouHmk: http://elementy.ru/news/431485 (A.M. Mnapos), C U3SMeHeHNAMM

OpurnHanbHbI ctodHUK: Hoffmann M., Hilton-Taylor C., Angulo A., et al. The impact of conservation
on the status of the world’s vertebrates // Science. 2010. V. 330. P. 1503-1509

Birds - MTrubl
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CKOpOCTb BbIMMPAHNA BUOOB




Knaccmnyeckasa paboTa No oLeHKe CKOPOCTM BbIMUPAHUSA

Pimm, Russell, Gittleman & Brooks 1995 The Future of Biodiversity Science V. 269 P. 347-350

The Future of Biodiversity

Stuart L. Pimm,* Gareth J. Russell, John L. Gittleman,
Thomas M. Brooks

Recent extinction rates are 100 to 1000 times their pre-human levels in well-known, but
taxonomically diverse groups from widely different environments. If all species currently
deemed “threatened’ become extinct in the next century, then future extinction rates will
be 10 times recent rates. Some threatened species will survive the century, but many
species not now threatened will succumb. Regions rich in species found only within them
(endemics) dominate the global patterns of extinction. Although new technology provides
details of habitat losses, estimates of future extinctions amyﬁampered by our limited
knowledge of which areas are rich in endemics. MMEIOTCA B BUAY HaboAeHMs

CO CNYTHUKOB

3Ta paboTa 6bIna HanucaHa Ao paboTbl Myers et al. (2000) 06 oyarax 6MopasHoobpa3ns
(biodiversity hotspots).




MepBbin ab3ay, ctatbn «The Future of Biodiversity»

Debates about the consequences of human
population growth are not new. Our num-
bers have increased dramatically since
Malthus but so has our technology (1). Will
technical ingenuity keep pace with increas-
ing population problems? Ingenuity can re-
place a whale-oil lamp with an electric light

bulb, but not the whales we may hunt to

extinction. Species matter to us (Z). How
fast we drive them to extinction is a matter
of our future. Critics consider high estimates
of current and future extinction rates to be
“doomsday myths,” contending that it is the
“facts, not the species” that are endangered
(3). Here, we review these estimates.

Hawa n3obpetatesibHOCTb NMOMOI/1a Ham
3aMEHUTb J1aMMy Ha KNTOBOM }KUpeE
3/1eKTPUYECKOMN NAaMMNOYKOM, HO HNYTO He
3aMEHUT HAaM KUTOB, €C/IN Mbl
NPOAOMKMM OXOTUTLCA Ha HUX A0
MNO/IHOTO UcTpebneHmna. Buapl BaxkHbI ANs
Hac. ... Hawu KpUTUKM («3KOCKENTUKU» —
JIM) nonaratoT, YTO BbICOKME OLLEHKMU
TeKyuwero 1 byayuero pucka BbiIMMpaHus
npeacTaBAsAOT COOOM CTPaLLUAKK
CTpallHOro cyaa, yTBep»KAaas, 4To 310
«®aKTbl, @ HE BUAbI» HAX0AATCA B
onacHocTu. [laBante pacCMOTPUM 3TU
OLLeHKMW.

Pimm, Russell, Gittleman & Brooks 1995 The Future of Biodiversity Science V. 269 P. 347-350




[ManeoHTONOrMYECKas NIETONUCL NO3BONIAET ONPeaeINTb MPUMEPHYIO
NPOAO/IKNTENBHOCTb CYLLECTBOBAHMA BUAA (CM. BpemaA Ha BEPTUKA/IbHOW OcK),
a 3HAaYUT U CKOPOCTb «POHOBOro» (A0aHTPONOreHHOro) BbIMMpPaHUA

Jsontoumna Homo sapiens

CKopocCTb
BbIMWUPAHUA B
eaAnHuLax
«4ncno
BbIMeEpLLUNX
BWMAOB B eA,.
BpeEMeHU B
pacyeTe Ha OAMH
BUA» — 3TO
BE/INYMHA,
obpaTHan
NPOAO/IKUTE N b-
HOCTHU
CyLW,ecTBOBaHUA
BUAA.

Nillione of years ago

[
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Chimpanzee

Peranthropus

Paranthropus i

robusms

Hnm:l sapiens

aracius

Ausralopithecus

| _qa.rhj
Paranthropus —§
gethiopicus

Ardepithecus
ramidus

¥— Ausrralopithecus

neanderthalensis

P Homo habilis -

YenoBeKk ymesnblii
(nepBbin
[NpeacrasuTens poaa

Homo)

africanus ;
/Australopithecus
afarensis —
adapcKkmi
aBCTPAJIONUTEK,
enocpeaCcTBEHHbIN
npeaokK
poga Homo

NcTouHuK: https://www.reddit.com/r/evolution/comments/3dmgbk/human_evolution_timeline_picture/




doHOoBaA CKOPOCTb BbIMUPAHUA
doHoBaA (0bblyHAA, «HOPMaANbHAA») CKOPOCTb BbIMMPAHUA onpeaensieTcs

Ha NaNe€OHTONONMYECKOM MaTePUaie
EAMHMLA n3amepeHnAa CKOPOCTU BbIMUPAHUA — YMC/1I0 BbIMEPLLUUX BUOOB B pacyeTe

Ha O4QWH BUA B eAUHNLY BPeMEHMU, rae eAuHULa BpemeHn — 1 maH neT, To ecTb
(E/N)/(T/108) = (E/(NT))-1068, roe T B rogax; E/MSY =(extinctions /species-years)-10°
Mpumep 1: MNpoaonKnUTenbHOCTb CyLLECTBOBAHUA BUAA B cpegHem cocTtasaaet 10

MJIH. neT. KakoBa CKOPOCTb BbIMMPAHUA?
OTtBeT: CKopocTb BbiMupaHua A = (1/107) - (106) = 0.1 E/MSY.

Mpumep 2: MNpPoAOANKUTENBHOCTb CYLLLECTBOBAHUS BUAOB M/IEKOMUTALOLLNX B

KanHo30€ (30UeH-NNeNCToUEH, MexKay 56 MAH U ~2 MAH NeT Ha3aj) COCTaBASET B
cpegHem 2.62 maH net (Alroy 2000). KakoBa CKOpPOCTb BbIMUPAHUA?
OtBeT: CKopocTb BbimMpaHua A = (1/2.62 - 106)(10°) = 0.38 E/MSY.

Mpumep 3: Umeetca 100 engos. CornacHO NaNeoHTONOrMYECKMM MmaTepuasiam, 3a
10 MAH. neT n3 HMX Bbimepan 2 Buaa. KakoBa CKOpocCTb BbIMMPAHUA?
OtBeT: CKopocTb BbimMpaHusa A = ((2/100)/107)-(108) = 0.002, unaun 2-103 E/MSY.

OueHku $OHOBOM CKOPOCTU BbIMUPAHUA:
v' Mopckue 6ecrno3soHo4Hble —oT 1 o 0.1 E/MSY (May, Lawton & Stork 1995)
v’ MnekonuTarwolLme B KaltHo3soe — 0.38 E/MSY (Alroy 2000) namn ~ 1 E/MSY no

APYTMM OLLEHKaMm




COBpEEHHaﬂ CKOpOCTb BbiIMUpaHMA B eguHuuax E/MSY

N A = 20-200 E/MSY
(Pimm et al. 1995)
Nnu

__ A=100 E/MSY
(1000 BupoB Ha 1 mnH.
BMAOB 3a 10 ner)
(Pimm & Raven 2000), nnu

N U3 n BUA0B,
T.e. BCE BUDbI,

Bcero 3a 10 000 nert!
10 000 ner - 3710
npoAao/IXKUTENNIbHOCTb
fonoueHa,

L i . reo/1IorM4YecKom 3noxm,
Mo3unuma «aKockenTUKoB» 1x 107" 1x10°1x 10"1 x 1071 x 10°1 x 101 x 10° KOTOpas OXBaTblBaeT
—ce Past =e= FUtLIE Extinction rate BCIO MCTOPUIO YeNI0BEYECKOM

LUBMUAM3ALUN

Stuart Pimm Anurans
Freshwater clams

Tropical plants: Raven (1987)
Plant species: Myers (1988)
Forest species: Reid, Miller (1989)
All species: Reid (1992)

All species: Myers (1979)

2FT

All species: Lovejoy (1980)

All species: Raven (1988)

All species: Wilson (1988, 1989)
All species: Simon (1994)(e)

______________<

Ona NTyy, MIEeKONUTAKLWMX, NpecMmblKkatowmxca, 6ecxBocTbix ampurubuin 1 NpecHOBOAHbIX MOJIIFOCKOB
cBeT/ible KPY}KKMU 0603HAYaloT OLLEHKY CKOPOCTM BbiIMMpPaHUA B 20-m BeKe (3a 100 neT, npeawecTByoWwmx
1995 r.), TeMHbIe — OLLeHKY CKOpPOCTU BbiIMUpPaHuMsa B 21-m Beke (3a 100 net nocne 1995 r.). Bropas

OLEHKa cAenaHa B NpeanonoXKeHumn, YTo BCe COBPEMEHHDbIE BMAbl, HAaX04ALWMecA Nog, Yyrpo30M BbIMUPAHUA,

NEeNCTBUTENbHO BbIMPYT.
Pimm, Russell, Gittleman & Brooks 1995 The Future of Biodiversity Science V. 269 P. 347-350




[Mpn cKopocTn BbimmnpaHua A = 100
E/MSY 3a Bpems cyllecTtBoBaHUA
4enoBevYecKkou LMBMaAnN3aumnmn

(ok. 10 000 neT) MOXHO ObINO bb
MCTPEDBUTL BCEX }KUBOTHbIX U
pacTeHnmn!




COBpEMEHHaﬂ CKOPOCTb BbIMUPAHUNA. NPUMepPbLbI
PaccumTaliTe CKOPOCTb BbIMUPaHUA B eanHULax E/MSY no npuseaeHHbIM HUXKeE

AAHHbIM (B TEX C/1ly4asx, KOraa 3TO BO3MOXHO)
KoHKpeTHble npumepbl HegaBHEro BbIMUpPaHUsa:

v’ MonnHesniLbl Ha 0cTpoBax TMXOro oKeaHa 3a Bpemsa oT 4 Tbic. A0 1 Tbic. neT ucrpebunm ao 2
TbIC. BUAOB NTUL,, PaHee HaceNABLUNX 3T OCTPOBa (Npuyem 3To H6bIN0 CAEeNAHO NULLb C
MCNO/Ib30BAaHMEM OPYANIA KAMEHHOTO BEKA)

v/ C 1778 r., nocne 3aceneHun Masalies esponei,amm, 3T oCTpoBa NoTepaamn He meHee 18
Bnaos ntui (13 ~135) n 84 suaa pacteHnn (13 980). (C apyroi CTOpoHbIl, CpaBHUTE: BpuTaHuA 3a
TO e NPUMepPHO BpemMsA NoTepsAna To/AbKo 3 BUAA NTUL, U3 MPUMEPHO TaKOTro *Ke Ux Yncna .)

v’ 3a nocneaHne HECKONbKO COTEH JIeT MMPOoBas GayHa antinnacs 60 BUA0B MIEKOMUTAOLLMX
(npumepHo 1% munposon dayHbl maekonutatowmx - J1M), n3 Hux 19 Beimepan Ha Kapmnbckmnx
OCTpOBaX.

v’ 3a nocnepgHue 300 net octposa Maspuknin, Pogpurec n PetoHboH (MackapeHcKMe ocTposa B
NHaninckom okeaHe) notepsaun 33 BMAaa NTuL, BKAoYaa Ao040, 30 BUA0B Ha3zeMHbIX YAUTOK 1 11
BUAOB NPECMbIKAOLLUXCA.

v ®uH60LW (TUN KYCTapPHUKOBOM PaCTUTENLHOCTU Ha TeppuUTOopumn Kanckoi ¢propmctnyeckom
obnactu B FOAP, camoe 6oratoe Bugamu ¢piopumcTmyeckoe LapcTBo 3emin) 3a nocnegHume
HEeCKOJIbKO coTeH neT notepsan 36 suaos pacteHnit (n3 npumepHo 8500). (MpumepHo 0.5% - /111)

v’ Asctpanus notepsana 18 (13 282) BuA0B MIEKONUTAIOLWMX 33 NOC/IeAHNE HECKO/IbKO COTEH JieT.

v’ 3a nocnegHue 100 net npecHble Boabl CeBepHo AMepuKu notepann 21 sua MonntocKos (13
297) n 40 (13 ~950) Bnaos pblib.

UctoyHuK: Pimm, Russell, Gittleman & Brooks 1995 The Future of Biodiversity Science V. 269 P. 347-350




Katactpodunyeckmnm (ymosputenbHbin!)
CLUeHapuun pa3pywieHna bnocoepbl




«CBEpPX3KCMNOHEHUMANbHbINY» POCT HaceneHna 3emnu

ObpaTnuTe BHMMaHMe,
YTO LLKANa Ha OCK
opANHAT —
norapnpmuyeckas.
ITO 3HAYUT, YTO
SKCMOHEHUWANbHbIN
pocT n3obparkaercs
NPAMOUN IMHUNEN.
[MpumepHO C Havana
Halwewn 3pbl POCT
il | | | o nepefaeTca BOrHYTOM
WORCE . CUMBCE MOMBCR ar PR TR MEERNCEE Y OMBOWM, UTO
Fig. 1. Census (rather than effective) population size is presented on a logarithm scale over the past COOTBETCTBYET POCTY

10,000 years, from about 5 million at 8000 BCE to about 7 billion today from data in @, 3, 30, 31).
The depicted linear increase (on the log scale) through most of the presented epoch denotes ex- 6b|CTpee
ponential growth of relatively constant percentage increase in population size per year. An acceleration

of that increase starting in the Common Era is evident.

Population size
=

AKCMNOHEHUWMNANbHOTIO.

NctouHuK: Alon Keinan and Andrew G. Clark. Recent Explosive Human Population Growth
Has Resulted in an Excess of Rare Genetic Variants. Science. 2012. V. 336. P. 740-743.




Katactpodunueckum (ymosputenbHbii!) cueHapun nsmeHeHmna coctoaHmsa bruocoepbl
NPV yBEIMYEHUN YNCIEHHOCTU HaceneHna 3eMn 1 AONN NOBEPXHOCTU CyLIK,
noaBepr*KeHHOM BO3AENCTBUIO YE/I0BEKaA.

ecosystems \ terrestrial ecosystems that

obpatmbii cueHapum

show state shifts
1 / A
1700
1800
1900

650
million 1 Digs . 1950 o011 W
people billion i w2 2025

people A\ Dilion billion 7.00 ?
billion 8.20

billion

Percentage of lightly affected  Percentage of Earth’s @ Al'l bTeé p HAaTUBHbIU

9.00
{ =
o045 Dillion KatactpodunyHOCTb

? A N cueHapua Ha puc. 1 cocTo-
Critical transition as . UT B TOM, YTO OH
increased emergent global
forcings reach threshold v OMUCBIBAET NMPAKTUHECKU
values that rapidly change HEOGp&TMMbIVI npouecc:
all of Earth's ecosystems v

obpaTHbIN NyTb U3 TOYKKN B
B TOYKY cn1oma A no
«KOPOTKOM» TPAEKTOPUM
Global forcing B-A HEBO3MOMKeH.

(Generally increases with human population size) O6paTH bl l‘;l I'IyTb BO3MOMEeH

TONIbKO NO «AJMHHOM»

Global ecological state

NcTouHuK puc. 1: Barnosky et al. Approaching a state shift in
Earth’s biosphere. Nature. 2012. V. 486. P. 52-58. TpaexkTopum B-C-D.




