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Puc. 1.6. CpasHuTebHASA NHHAMHKA YHCACHHOCTH FOPOACKONO HACEACHHA, NAOLAAM ropoaos
H NJOTHOCTH FOPOACKOro uaAcenesus 8o sTopol noa. XX — way. XXI sB.



WUCNONb30-
BaHWUA
3emesb
Ha OKpauHe
MockBbi B
70-x ropax.

: ﬁ': A3pPOCHUMOK.
MacwTab
1:10 000




(@) o O
/Dog;r \ / 002”0””"/[”6‘?!&3&.{\ pocs
o/'
O /
O f o) / @

fasé’uma.ob

amoMepaqo(.ﬂ

Meranronoguc

UHAGSU L

pocs

(=X

= -

/ yp SaHus u/oofaﬁl-/a.?

pomes BB LR onos Herd Kapkac nonocq
MacCeneH U &
/OQc'ch«eHL(.,Q

> aC Wy perie )
ypoo HuSH/Da ba wwou 7‘(/9/%170/%,,,,



Log S

— O — ocTpoBa
—@— MaTepuKk

Log A

Puc. 2. CooTHOLIEHHE MEXY MIOMAAbI0 (4) ¥ YUCIOM
BUIOB (S) Ha ocTpoBax ((pparMeHTax coOOOMIECTB) H
ydacTKax MaTepuka (KpPYMHBIX MacCHBaX COOOIIECTR).
Pasnuna Mexay npsAMBIMH OTpa)kacT CTEIEHBb MPOSBIIC-
HHS OCTPOBHOro 3¢ ¢dexra (CXeMaTHYeCKUH B3TISA I10:
MacArthur, Wilson 1963; Vunxokc, 1983; Kuussaari,
2009).

A
OTCYTCTBYET cnabas CHIIBHAs

b
OTCYTCTBYET cnabas CHJIbHAsS

CreneHp M30I50Ur

Puc. 3. CooTHoLICHHE MeXAy 3HAYCHHSAMH KOd(pdHIH-
€HTa Z ¥ CTENCHBIO YNAIICHHOCTH apXHMIIEAaroB OT MaTe-
PHKOB B COOTBETCTBHH C IPE/ICTaBICHUsIMH MakapTypa u
VYuncona (4) u llléuepa (F) (cxeMaTHUeCKHI B3MIAL TO:
Connor, McCoy, 1979).
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HOBO€ PaBHOBECHUC

Bpewms penakcanym

Puc. 6. Bugosas penakcalus W Bpemsi, HEOOXOIHMMOE
qTOOBI 3a CYET ATOrO Ipolecca coodmecTBa JOCTUIIIH
HOBOTO paBHOBecCHs. UepHBIE KPYKKH — IpynIa BHUJOB
C TIPOJIOJKUTEIBHBIM KXU3HEHHBIM ITUKJIOM; CBETIIBIC — C
KOPOTKHM >XHM3HEHHBIM TIKIIoM (1o: Kuussaari, 2009).



Figure 13.8 Different kinds
of metapopulations. Closed
circles represent patches of
habitat; filled = occupied;
unfilled = vacant. Dashed
lines indicate the boundaries
of “populations.” Arrows in-
dicate migration (coloniza-
tion). (a) Classic
metapopulation. (b)
Core-satellite metapopula-
tion (common). (c) Patchy
population. (d) Nonequilib-
rium metapopulation (differs
from ain that there is no re-
colonization), often occur-
ring as part of a general
regional decline. (Modified
from Harrison, 1991.)



1000 Oraenpiibie
H30IMPOBAHHKIC

900: ® YYacTKH
800 T .
"T00f

600 |
500 t
F MHOKCCTEO CIPYMITHPOBAHHLIX

400 : , YHACTKOR
. ®

VHACTROB

o ©®
OTaensHbIe . “

Crenexb H3OIHPOBAHHOCTH 3a60/1049CHHBIX
(™)

200
| CIpYIIHPOBAHHBIE
100 | YHACTKH
0 1 a A 4 " 4 4 1 e A
0 1 2 3 4 5

KommuecTso 3a60104¢HHBIX y4acTxkoB Ha | kv’

Prc. 2.8. TLI0THOCTS ¥ H3O/ALHA 3200104CHHBIX yHacTkoB B 30 nanagrax,
pacnpeAC/IeHHBIX BIOb MPAAHCHTA, OTPAKAIOIMETO CTCIEHD ypOann3anuu, B paione
Huto-Mopka. TOUKH yKa3hiBAIOT CBOHCTBA 3a00104EHHBIX MECTOOOHTAHMI, — PAIMEp

CHMBO2 COOTBETCTBYCT Iutomaan pparmenta (or 0,1 10 10% o1 1uIomaam CyxXmx
Y4ACTKOB), @ CTCICHD 3aTCHCHHA YKAIBIBACT MUIOTHOCTE HACCACHUA OT 20 zo0 20 000

yesosek Ha kM® (no: Gibbs, 2000).
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Puc. 68. Cpennne uncaa sunos (Geasie KOJNIOHKH) H ocoBelt (YepHble KOMOHKH) XKy-
JKeJIHIl HA OTAeNbHBIX NPo6HBIX MIomankax B Jleilmuure caeBa HanpaBo — OT IEHT-
Pa_ K OKpaWnam ropoja) mo HeckoJsKHM roaam nabmogennii (mo Klausnitzer,
1983b): IUT — napk Ileanentaiix; LT — Illnanepnapk; X1 — Xaycnax; HHAK —
Ouipuiee knanGuite Hosuift Ploxannue; BC — Boranuueckiii can: HUTIT — napk
Wloxanna; AB — nmapk Apryp-Bperwnaiinep; HITK — Honue, napkoBas 4acTh;
HI1JI — Honne, nojfiMennuit Jec; B — Bafmepr; M — MionmwGepr, Mékkepn; P —
PYAepaJbuble MectooGuranus y Bugepuuma; [T — kpa#t noas y Bupepnmuua; I —
Tpynna JepeBneB (alj&)apnuﬁ octpoB) y Buaepuwma; BP — Geperosoii ckaoH
Pyubs y Bupepuua; JI— ayr y Bugepnuwa



CkopocTs

MMMMUT DAL BBIMHUpaHHE

YHucao BugoB

Puc. 1. I'padpmyeckass Moaenb TEOPHUH PABHOBECHS OCT-
poBHOHW Ouorecorpadmun. Bepxusas KpuBas HMMHUTpaIuu
XapakTepu3yeT ONMKHHH K MaTepuKy OCTPOB, camas
HWOKHSIA — HauOosiee oOTAaleHHBIA. BepxHsas Kpusas
BEIMHPAHHs XapaKTE€pHU3yeT HAMMEHBHOIHH IO pasMepy
OCTPOB, CaMasi HHXHAA — HavuOonbmmi. Jlns kaxmoi
KOMOHWHAIINU KPUBBIX HMMHTPAIlHU U BEIMHPAHUS TOYKA
HX TMEPECCUCHHUA OIIPEAECIsICT PABHOBECHOE YHUCIIO BHJIIOB
(rmo: MacArthur, Wilson 1963; Vunkoxc, 1983).
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ni=c-wy2.e—4/a, (3)

rje ny;— 4YHCJ0 HMMHUIDAHTOB HA OCTPOBE;
¢ — KOHCTaHTa reorpadH4YecKiX YCJIOBHI;
di— yaalneHHOCTh OCTPOBa OT HCTOUHAKA OHOTH;
Wi— pa3Mep OCTpOBa;
A — cpefsnii palHyc pacceseHHsi H3y4aeMoi TpyNnIbl XKHBOTHHIX.

Manep (Mader, 1979) MonuduuupoBan 310 ypaBHeHue AJs OCT-
DOBHLIX OHOTOIOB, OrPAHAUGHHLIX TPAHCIOPTHHIMH MarHCTPAISMH:

Ty +V4K) (4)

rae V— KOMIOHEHTa JABHXKeHHSA TPaHCIOopTa;
D —wnpuHa pasjensiomed 6HoTonsl YiHiH;
K — cnepuadrueckoe jAJad JaHHONH TPYHIH XHBOTHHX JaBJjeHHe
KOHKYDEHIHH.
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Puc. 42. Cxemaruusas
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KPHBas NJOLAJAL — YHCJIO
BHAOB (KoHcTanTa 2=0,2)
(no Mader, 1980)

S e

Puc. 43. 3aBHCHMOCTH MeX-
AY NJOWAABIO H UYHCJIOM BH-
JOB YV XKYKOB-CTAhHIHHHL
(CT) u xyxemun (DK) oct-
poBHBHIX  MecTooOHTaHHiI B
Jletinuure. AB—naé)x Apryp-
Bpermuaiinep; BC— Bora-
unuecknit can; @Il — Ppu-
peacnapk; TN — I[Maasmen-

K+l A

rapret; IIT — napk Ilsanen-
raiix; PK-—napk Pobepr-
Kox; T — MIxanepnapk

Puc. 44. CxemaTHueckHe rpadukn
3aBHCHMOCTH KoJauyectBa (1) u
kauectBa (2) pecypcos (P) ot
wIowanxH octpoesoro 6Giortona
(A) (mo Mader, 1983): K—
OCTPOBHbBIE MECTOOOHTAHHA C
KpaeBofl 30H0#, cocTaBasOULER
6oaee 209% obwei naomann; K-
+I11 — ocTpoBiiie  MecToOOHTA-
HHS C BBHIPAXKEHHOW LEHTPA/IBHOR
30HOM
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B. KJIAYCHHTLIEP

)
2} A-E rpaauent — ot necoB k  Jlar. arbor — nepeBo, eremus
BKOHOFI/IH " «KaMEHHBIM JKYHIJISIM) - Iy CTBIHS
s TOPOACKOMNM y . }
& R-H rpaguent — ot noneit k  JIar. rusticus — oepesenckuii,
: ayHbI

caJiam hortus — caJi.

R-M rpaguent — ot ckan K Jlar. rupes — ckaia, murus -
CTEHaM 3J1aHUIN CTEHA

C-C rpaagueHt — ot neniep Kk JIar. caverna — neuiepa, ctlls
ojBajiaM M APYTrum - IOJIOCTh

TTNATTINARATTIT TRA RIS TXIMAOATYITYATA AL

KJAYCHUTLIEP . JKOJIOTHS IO

b.

LI

WspaTtenscTBo «Mup»

A gradient in urbanization showing the skyline of Canada’s sixth largest city (Mississauga,
Canada) on the horizon, and the Credit Valley and the University of Toronto Mississauga
campus in the foreground.
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BunoBoe Gorarcreo n obnnne fHeBHbIX XHIHbIX B OCTPOBHbLIX necax 3an_"lanwiba ropa” (no:

Mamywws n gp., 1998)
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Bun

JlecHom
YKaBOPOHOK

HepbHuk

Manbin 3yék

Kynuk-copoka

[acTy4HuUK

XoAyrnoYHUK

«KpynHble
nyrosble
KYTUKN»
oribLUOwn
KPOHLLHEenM,
oJibLUOW
BEPETEHHMUK,
TPaBHUK,
NopyYenHnK

YepHoronosbin
NOMon3eHb

UenHbI ancT

PernoH

T. H. Breckland: Hopdornk u
npubpexHbin Cyddonk

Kanagckme npoBunHLNK
Anabama n CackartyH ¢ 1970-
x; IBaHoBo, Pura, Cnb
I'ieTposaBo,qCK —'B 2000e

OPI" v ppyrmne ctpanbl E ¢
KOHLA 18g0-x >

OPIM n nggrme cTpaHbl EC ¢
KoHua 1980-x; Yamyptus,
NBaHoBckas obn., Ap.
ElaVIOHbI LleHTpa
e4epHO3eMbs

Hamba y ropna Hesckow ry6bl

«[NoBormkckne» obnactu tora
Poccuu; YkpaunHa

Cesep NoagmockoBbs

KOxxHoe NMpumopbe; KHOP

LleHTDAanNbHAg EBpona:

TexHOreHHbIN aHanor McXoAHbIX
MecTooOUuTaHuMn

C/x 3emnu, BblBefieHHble 13 obopoTa B
pamkax set-aside scheme; Bbipy6ku 1
KOMMepyeckne cocHsakn Bospacta 0-6

[opoackue napkm U OKpamHbI

Kpas KyKypy3HbIX Noneu, Nnockue KpbiLlu,
rpaBuiiHbIE Kapbepsbl

3aTonneHHble Kapbepbl Ans Ao6bl4m
nec4yaHo-rpaBUMHON CMECH; NaLLHS;
MIOCKME KpbiLlW 1 rpaBUHbIE Kapbepbl

Hacbinn 3almnTHBIX COOPYKEHUN 4ambbl

MpyAapl ppiGX030B M OP. TEXHOrEHHbIE
BOAOEMbI (OTCTOMHMKM CaxapHbIX XaBOAOB U
np. NPEANPUSATUIA), OYNCTHBLIE COOPYKEHWS,
pUCOBbLIE MO N OropoAbl

C/x 3emnu, B T.4.NaLLHs, NPy AOCTAaTOYHOM
yBIaXXHEHNM

MporeHHbIe COCHAKM Ha KPYTbIX FOXHbIX
CKIOHax u rpebHsi; NPUropoaHbIN Napk

MenuvobaTuBHBIE KAHABLI. DBIODA3BOOHLIE

NcTouHUK

L.J. Wright et al., 2007;
R.H.W. Langstone et al., 2007

MenbHukos B.H., 2008;
Moposos B.B., 2013;
Warkentin, I. G. 1990; Berry
M.E., 1998; Savard J.-P. L.

G.Erlinger, 1985; K.B.
ABsunoBa, 1997;

K.B.ABunosa, 1997; T.B.
Csu mgosa, O.C.['pnHYEHKO,
200 .B.Ceupungosa, 2014,
PO.A.T}OJ'leMH, 2015

C.A Koysos, 2015

C.H.CnupwngoHos, E.B.
JlbiceHkoB, 2007

T.B.CBunpugosa, 2015

A.A.HasapeHko, 2005

B H lNMuuweHko. 1994



Bun

BenocnuHHbIN
aaren

CpeoHun gaten

ManbIn nECTpbIN
aaten

EBponenknn TioBKK

CrtenHad
nycrenbra,
JOMOBBIN CbIY

PervoH

NogmMocKkoBbE C KOHLA
1990-x; Ha4ano Ha 10.-B.
[epmaHun n B lNonbLe ¢
2012 .

HeHTpaanaﬂ EBpona un
pubanTtuka B 1990¢;
aeHTp HeyepHo3embs,
€pPHO3EMHbIE obracTu,
[loBomkbe N BOCTOK
YkpauHbl ¢ 2010-x

AHra n c.-3. EBpornbl ¢
2010-x; ueHTp
HeuyepHo3embs ¢ 2000-x

CeBepHbin KaBkas,
lNpenkaBkasbe

CeBepHbii KaBkas

TexHoreHHbIW aHanor y
MCXOAHbLIX MECTOOOMTaHUM

[opoackue n npuropoaHble
rneca — OT KPYMHbIX
«OCTPOBOB» [0 Neperieckos

Ctapsble ycagbbbl 1 napku;
rOPOAICKNE rieca, Necononocsl u
OanpayHble neca

Fopoackue neca, nepenecku,
necHble MUKpodpparmMeHTbl, 40
OTAENbHbIX AEPEBLEBR CPeAY
3aCTPONKM

Cagpbl, gayHble NOCENKKU, Napku,
MUKpoypbaHoTeppuTopun

opoackas 3acTpomnka

UcTouHUK

B.C.®puamaH, 1999, 2008; B.T.byTbes, B.C.
®puamaH, 2005

B.C.®puamaH, 2005, 2008, 2018; C.H.
CnupuaoHos, 2012; T.A.Atemacosa, 2015;
Kosinski Z., Kempa M., 2007; G.Wichmann,
G.Frank, 2015

B.C.®puamaH, FC.Eé)éMKVIH, 2009; A.A.
Hgmepos n D‘E 2013; T.A.Atemacosa,
2015; Kosinski Z., Kempa M., 2007;
Mortberg U., H.-G.Wallentinus, 2000;
I1Eg(g‘,9Charman etal., 2012; Nour N. et al.,

M.IM.Nnbtox, 2005; B.IMN.Benuk, 2011;
denocos B.H., 2013

Unbrox M.I1., 2005, 2013
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3meesn

dunuH, |
BUPIMHCKUN
dovnuH

MorunbHuK

PervoH

OkpecTtHocTn KneBa,
CraBponons

New Cork
Urban/Suburban area;

30Ha BNUAHUSA ropoga B L.

Utanuu

FOr Poccuu, NoBorxbe,
BOCTOK YKpauHbl

TexHOreHHbIN aHanor MCcXoAHbIX
MecToobuTaHuu

JIN3IT, ropoackne neca

JlecHble MnkpodparmeHThl cpeau
KOTTEXHON N HU3KOITaXHOM
3aCTPONKM

CaxkeHble COCHSIKW, JOCTUrimne
CMenocTu; oTA.AepeBbSA U pOLIJ,I/ILﬁI no
cTenHbiM 6ankam, neconosnocsl, J19

NcTouHUK

K.A.lMNncbmenHubin, 2008; M.I1.
Mnbtox, 2013

Minor W.F. et al., 1993; L.Marchesi
et al., 2002

B.B.Betpos, KO.[1.Muno6or, 2008,
2013: HO.MN.Tunbba, 2015; B.M.
Benuk un gp., 2010; M.B.Kopenos,
2015; N.C.MaBnos., 2015;
B.S.Meadows, 2011



Bug

AcTtpebuHbin opén

3enéHbin garten

OObIkHOBEHHad
Konnuua

Llannn manas n

oonbLlas benag,
pbbKasi, KBaksa,

KapaBawka

Jlebenb-knuKyH

KnuHTyX

Calyptorhynchus
latirostris

Megapodius
reinwardltii

Alectura lathami

Cacatua sulphurea

PervoH

Cbeppa ge
l'yagappama, L.
crnaHus

BenukobputaHus,
®paHums, OPT,
CTtaBponone,
KaBmMnHBOAbI

INoBorxbe, tor Poccun,
ranvuus, 0. un L
EBpona

FOr Poccun, YkpauHa,
HO.EBpona

deHHocKkaHauS,
JlatBus

FOr Poccumn n YkpauHsbl

ABcTpanus

HapsuH, ABcTpanus

ABcTpanus

CaHraH

TexHOreHHbIN aHanor MCcXoAHbIX
MecToobuTaHum

[peBeCHO-KyCTapHUKOBbIE
MUKpOparMeHTbl B CBSA3M C
MWKpOypBaHOTEPPUTOPUSMM U
KOTTEL)XHOWN 3aCTPOMKOW

[opoackme napku 1 ycaabObl, .
nepenecku, ra3oHbl, B T.4. B 3aCTPONKe

Mpyab! pbIbX030B, OTCTONHUKM,
cTapble necononochl

Mpyabl pbIbX030B, OTCTONHUKM,
cTapble f1econonockl, cenbckme npyabl
N BEPXOBbSI BOAOXPAHUITNLL

Mpyabl pbibxo3oB, HeGonbLUMe
NCKYCCTBEHHbIE Npyabl, 606poBbie

npyAbl

Onopebl JI3I1, 6eToHHbIE CTONGLI M NP.
B 6e3necHoM naHawadgre

CaxeHble COCHAKU

Mosaun4Hbin naHawadgT Npuropoaos,
aHanorn4yHbln Gywy

Mo3sanyHbIn naxawadT Npuropoaos,
aHanormyHbeln ByLy

[opoackue neca Ha
ManornoceLlaeMblX OCTPOBKax

NcTouHuUK

D.Palomino, L.M.Carrascal, 2007

®pugmaH B.C., 2009; KOdepeBa u
,EI,[ZE).,%O13 ep

B.H.puweHko n gp., 2010; B.I.
Bennk, M.A.duHkeBuy, 2004; C.A.
Bykpees, B.®.YepHoban, 2001

B.lM.Benuk, M.A.[lnHkeBn4, 2004;
C.HO.KoctuH, H.A. TapuHa, 2004; A.
N.Kowenes n gp., 2004

D. Boiko, H. Kampe-Persson, 2010

O.A.BobeHko u p,g., 2007; B.I.
ZESSS_K n ap., 2010; M.H.[aBpunitok,

L.E.Valentine, 2008
D.C.Franklin
D.N.Jones, 1991

Li, Young, 2017
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WebTable 1. Native and introduced ranges of species listed as threatened (VU, EN, CR) under IUCN criteria, and the threats faced by each species

Common Name Latin Name Group IUCN Status Current Native Range Introduced Range Primary Threat(s)

2 Golden Bell Frog Litoria aurea Amphibian vu SE Australia New Caledonia; New Zealand; Vanuatu  Invasive Species (Predation)

4 Chinese Giant Salamander Andrias davidianus Reptile CR China (Guangdong, Guangxi, Jiangsu, Japan (Kyoto prefecture) Trade (Food); Habitat Loss
Qinghai, Sichuan)

6 Lau Banded lguana Brachylophus fasciatus Reptile EN Fiji Tonga Invasive Species (Predation); Habitat Loss;
Trade (Pet)

Liolaemus lutzae Brazil (Rio de Janeiro) Habitat Loss

10 Wattle-necked Softshell Turtle Palea steindachneri Ching; Vietnam Mauritius; US (Hawaii) Trade (Food)

12 Mariana Swiftlet Aerodramus bartschi i Guam; Northern Mariana Islands US (Hawaii) Invasive Species (Predation)

14 Weka Gallirallus australis i New Zealand New Zealand (offshore islands) Habitat Loss; Invasive Species (Predation)

16 Javan Myna Acridotheres javanicus i Indonesia (Bali, Java) Malaysia (Peninsular); Singapore; Trade (Pet)
Taiwan

18  Yellow-crested Cockatoo Cacatua sulphurea Bird CR Indonesia (Lesser Sunda Islands, Hong Kong; Singapore Trade (Pet); Habitat Loss
Sulawesi); Timor-Leste

20 Yellow-headed Amazon Amazona oratrix Bird EN Belize; Guatemala; Honduras; Mexico Germany; US (California) Trade (Pet); Habitat Loss

22 Rimatara Lorikeet Vini kuhlii Bird EN French Polynesia (Rimatara); Kiribati French Polynesia (Rurutu); Cook Invasive Species (Predation)
Islands |Atiu|
24  Hog Deer Axis porcinus Mammal EN Bangladesh; Bhutan; Cambodia; N India;  Australia (Victoria); Sri Lanka; US Trade (Food); Habitat Loss
Nepal; Pakistan; Thailand (Florida, Hawaii, Texas)



26 Barbary Sheep Ammotragus lervia Mammal vu N Africa N Mexico; Spain (incl Canary Islands); Trade (Sport Hunting); Habitat Loss

us

28 Chinese Water Deer Hydropotes inermis Mammal vuU China; North Korea; South Korea France; UK Trade (Food); Habitat Loss

30 Mouflon Ovis orientalis Mammal vu W Asia Europe; Kerguelen Islands; South Trade (Sport Hunting); Habitat Loss
America

32 Javan Deer Rusa timorensis Mammal vu Indonesia (Bali, Java, Timor) Australia; Mauritius; New Caledonia; Trade (Food); Habitat Loss
New Zealand; Papua New Guinea;
Réunion

34 Mongoose Lemur Eulemur mongoz Mammal CR NW Madagascar Comoros Islands Habitat Loss; Trade (Food)

36 Golden-headed Lion Tamarin Leontopithecus chrysomelas Mammal EN Brazil (Bahia) Brazil (Rio de Janeiro) Habitat Loss

38 Stump-tailed Macague Macaca arctoides Mammal VU NE India; S China; mainland SE Asia Mexico (Catemaco Lake, Veracruz) Habitat Loss; Trade (Food)

40 Mexican Black Agouti Dasyprocta mexicana Mammal CR Mexico (Veracruz, Oaxaca) Cuba (western and eastern) Habitat Loss

42  Shark Bay Mouse Pseudomys fieldi Mammal vu Australia (Bernier Island, Western Australia (Northwest Island, Invasive Species (Predation)
Australia) Montebello Islands, Western Australia)

44 Atlantic Stream Crayfish Austropotamobius pallipes Crustacean EN Central & E Europe; UK Ireland; Liechtenstein Invasive Species (Predation)

46 Pico de Paloma Lotus maculatus Plant CR Spain (Tenerife) Europe; North America Invasive Species (Grazing)

48 Monterey Pine Pinus radiata Plant EN Mexico (Monterey); US (California) Argenting; Australia; Chile; Kenya; New  Habitat Loss; Invasive Species (Disease)
Zealand; South Africa; Spain; Tristan da
Cunha; Uruguay

Notes: Numbers denote introduced populations displayed in Figure 3. Although the short-haired bumblebee (Bombus subterraneus) has not yet been assessed by IUCN, experts agree on the
species validity. its extirpation in the UK, and its introduction in New Zealand (www.rspb.org uk/whatwedo/projects/details.aspx?1d=299380).









YpOaHu3upoBaHHBIC MOIMYJISIIUHA

«IIpoTO4YHOCTH» IPyNNHNPOBOK (OTKPbITHIE CHCTEMbI)

«BHeropoackue» nmonmymisuuu

KoncepBaTusm rpynnupoBoK (3aKpbIThIE CHCTEMBI)

«laabHui MOPSAAOK» 00MEeHAa 0CO0AMH B NOMYJISALHHU

«brnxHUI TOPSIIOK» 0OMEH 0COOSMU B MOMYSIIUN

HamnpagsijieHHas1 COpPTHPOBKA 0c00eH B MONMYJISINUA BI0JIb
«TOPOACKOI0 rPaJHeHTa»

Tonpko ONMMXKHUE U MECTHBIE MIEPECENICHNUs, HE3aBUCUMBIE OT
CTpaTeruu

Onepexaoniee 0TpaskeHue CHTHAJIOB Cpe/ibl, C/IeJ0BAHUE 32
cpenoii 0e3 cMeHbI cTpaTernu

[TpocToe pearnpoBaHue Ha CUTHAIIBI CPEIHI,
OIMMOPTYHUCTUYCCKHUEC UBMCHCHUS CTPATCIUU PAa COXPAaHCHUA
YJICHCTBA B IPYIITHPOBKE

IKCIOHEHIHMAJIBHBIN POCT Ja’ke B OTPAHUYCHHOM
NMPOCTPAHCTBE OMOTONOB (MJIOTHOCTH HACEJIEHUSI He 3ABUCHT
0T pa3Mepa «0CTPOBa»), Mpeae/ibl POCTa CHUIMAKTCA Yepe3
AaJbHEHIIYI0 ypOaHU3aluIo

IIpeneinsl pocTa CyIIECTBEHHBI U HE IIPEOI0JIEBAKOTCS
MOIYJIALMEN, INIOTHOCTh HACEJIEHUS IIPONIOPLUOHAIbHAS Pa3Mepy
«OCTpPOBa»

Hamnbosee ycroituuBblii mapaMeTp Nony/IssiMOHHOMN
CTPYKTYPBbI - COOTHOLLICHHE IIPHBEPKEHIEB aJ1bTePHATUBHBIX
cTpareruii, CBI3aHHbIN ¢ COCTOSIHMEM ypOocpeabl

HauOonee ycToifuuBblii mapamMeTp MOMYJIALUOHHONU CTPYKTYPBI —
PE3UAEHTCKOE «Ap0» TPYHIIMPOBOK U % 0co0el «siipa» U
«tiepudepum»

«OCTpoOBHOM CHHIPOM» B NMOBEJIEHUHU PA3BUT,
HCKJIIOYUTEJbHO BBICOKAS TOJEPAHTHOCTD K MO0EKAEHHBIM U
MOAYMHEHHBIM 0CO0SIM, YACTO HA (POHE KPYIVIOTOAUYHOMI
TEePPUTOPHATBHOCTH

«OCTpOBHOM CUHAPOM» B MIOBEJCHUH HE PA3BUT, MOIHAS
MHTOJIEPAHTHOCTH K MOOEXKAEHHBIM M MOJYUHEHHBIM 0CO0sIM, OHU
YAAISAIOTCS ¢ TEPPUTOPUH MTOOEINUTENS M YaCTO BBHITECHSAIOTCS U3
IpyIIIUPOBKU

Bbicokasi «<OTKPBITOCTH)» NMOBEAEHUS 0C00ell K HHHOBAIUAM,
MOCTOSTHHAS TOTOBHOCTH K MCIOJb30BAHUIO «HETHITHYHBIX)
MeCTOOOMTAHNH, KOPMAa, MeCT THEe310BAHUSA B yikKe
CylIeCTBYIOIEM HHANBUIYAJIbHOM NMPOCTPAHCTBE, HJIH K
nepecejieHUIO HA IPyrue «OCTPOBA» B CBSA3M € IMHAMHUKOI
ypOocpenbl. HeuyBCTBUTEJIBHOCTH K «OCTPOBHOMY» M
«0apbepHOMY» 3¢ eKTy U B CBSA3M € ITUM YCTOHUYMBOCTD K
TOPOICKOM cpene

OTKpBITOCTH MOBEJCHUS K MHHOBALMSIM HU3Kasl, [IOYTH HYJIEeBas.
Ocobu CTAPAIOTCSA 3aHATH TAKYIO TEPPUTOPHIO, TAK
B3aMMO/ICHCTBOBATH C COCEIMU U TAPTHEPOM, YTOOBI
HEOOXO0IMMOCTb «MHHOBAIUD Obll1a MUHUMAJIHOM.
«OcTpoBHOI» U «OapbepHbIit» 3 dekT 3¢ dekTnBHO OIOKHPYIOT
BO3MOXKHOCTb [I€PEMEIIIEHUS pa3 BEIOPaHHOW TEPPUTOPUH W/UITH
MOMCKa napTHEpa 3a €€ npenenamu. Beicokas ys3BUMOCTh MTPU
MIOCEJICHUU B TOPOJIe

AKTHBHasi ypOaHu3auus Buaa, GopMupoBaHue ropoaCKUux
NonyJisiiuii, 1eMorpadpuyecku 000Co0JIeHHBIX OT
MAaTepPUHCKOH

B cnyuae moceneHus B ropojie — HacCUBHBIE YPOAHHUCTHI, OBICTPO
BBITECHSIOIIHECS



BunoBasi
cTparerusi

T eMIIBI yp 0 aHM AN

A. PearHpylolHe Ha ypOaHHCTHYeCKHe
H3MeHeHHS NPHIOPOAHBIX JTaH IIa ) TOR

1. JIaGHNMbHasA

2. JIabHIH3HPY-
IoLIasAcA

3. KoHcepraTHBHAA

B. He
pearHpyroLIHe Ha
ypOaHHCTHUeCKHe
H3MeHEeHHA
MIPHIOPOAHBIX
naHauadToR

1. «IIaccHBHBIE
YpOaHHCTBD?

VpbaHHzalHA
HeMeyIeHHas, ObICTpas,
HeoOpaTHMasA

¥V pSaHH3aLHA BOBPaTHAA
— Mocie OTTeCHEeHHA H
20...40 ner npeSbIBaHHA B
OTTECHEHHOM COCTOSHHH

¥V p6aHH3aLHA BOBpaTHAA
— Mocie OTTeCHeHHA H
40...80 ner npeSbIBaHHA B
OTTECHEHHOM COCTOSHHH

IIporHoz coxpaHeHHs BJAa B Ynero BUOOB U2
ypoonmanmuadre aru¢ayHeI ILoOVMOCKOBES

G OPMHPYIOT CIIeLHAIH2HPORAHHBIE [OPOACKHE ITOITYJIALIHH IIPH
YCIIELIHOM 3aBeplIeHHH YPOaHH3aLHH BHAA, I10CTIe Herd OCBaHBAI0T
yp6onaHaad Tl caMOCTOATEIBHO.

IIporHo3 QnarorpHATHBI,

o6pazoBaHHbIe TOPOJACKHE MMOIMYIALIHH 10 — CHHAaHTPOITbI

Y CTOHHHBBI IPH CITOHTaHHOH 23 — cHHypPOaHHCTbI
3BOJIOLIHH ypGonaHamadTa

IIporHoO3 YyMepeHHO 6I1arorpHATHBIH,
CYLIEeCTBYeT PHCK COKpPALIeHH:A H
BBITECHEHH:A BH/A [TPH MMoaIeayroLre
3BOIOLIHH ypSornaHamadgTa, KOTopbld 24
CHHMaeTcsA 3K000y CTPOHCTBOM
KOHKPETHBIX «OCTPOBOBY

MecTO00HTaHHH

7 — YA3BHMBbIE€ CHHAHTPOIbI
12 — BHAOBI OCTATKOR JIECOB
H raurHA. HnH 3aHAaB e
TeXHOr€HHbIe aHAITOTH
HCXOOHBIX GHOTOITOBR, HO He
BBIXOMALIHE 32 HX Ipeaeribl
(mpaebIH crondel| Tadm.1).

IIporHo3 HeGMarorpHATHLIH, PHCK
COKpAaLIeHH:A YHCIIEHHOCTH H
BBIT€CHEHHA Y3Ke IMOCEeTHBLIHX CA
BHAOB BbICOK, CHHMAETCA CO3aHHEM
YCTOHYHBOIO 2KOJIOTHHECKOI0 KapKaca
BCEro ropojaa

THe3QATCA MOKa CYLIeCTBYHO T HX
MecToo6HTaHHA. Ho ecliH B ropoje
OHH pPa3pPyLIAK TCA H/HITH INpecetéH
KKOPHOOPY», CBA3BIBAIOLIHH 3aHATbIE
YYACTKH ¢ OCHOBHBIMH MaCCHBAaMH
MecTOOOHTaHHH BOBHE, TO CHHIKAIOT
YHCIIEHHOCTh H HCYE3al0T
MPOIOPLHOHAIIEHO 000HM IpoLieccaM,
He Jenasi KAKHX-TTHOO «IIOTIBITOK
OCTATBCDS.
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Puc, 38. Mecronosoxenue rees)| KalslHX MepenoHYaToKpblIbiX B TOPOACKHX JO-
max u capax, Ilo xpasm pHcyHKa — pacnonoxenpe THe3y B (HJAH Ha) CTPYKTYPHBIX
gactsx nepBHynbx Ouotonos (no Haeseler, 1972): B3 s BujH, rHe3jsmHecs B
seMmJsie; H3 — Buaw, ruespsimuecs Ha seMae; CT —rues3na B credax AOMoB; J[ —
rHesjla Ha credHax aoMos; [P —rHes3na B ApeBeciiie; Y —ruesja Ha vepjakax;
1l — ueMeHnTHHE MOCTLORKH
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Puc, 31. Pacupocrpanenne koapuatoil ropauust 8 Kapa-Mapke-Illtante B 1968 r.

(mo Saemann, 1970). I'pannna XuabiX MacCHBOB NOKasaHa IITPHXOBON JHHHeH,
3acTpoenHas JacTe ropoaa-— 6enbiM IBeTOM
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Puc, 23, Viamenetine uncsna rue3fsmuxes nap AOMHUHAPYIOMHX BHAOB NTHL HA OX-
doM knapbume B Famre (mo aammelM Gnielka, 1981): I — konbuaras ropanua;
IO — vepuuii aposa; 3 — sezenymka; C— cksopew; K — Kanapeeunmii BbIOPOK;
B — noziesoft BopoGeit
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Fig. 1. Global distribution of study sys-
tems of trait changes in wild populations.
Symbols represent Urban Disturbances,
wherein each study system is categorized
according to its primary driver of pheno-
typic trait change. White regions represent
City Lights. Background of the Earth in 2012
Urban Disturbance: @ Habitat Modification @ Heterogeneity @ Biotic Interaction @ Social Interaction ® Novel Disturbance from NASA: earthobservatory.nasa.gov/
Other: @ Natural Features/NightLights/page3.php.
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Fig. 3. Multimodel predictions for Urban Disturbance categories. Some cat-
egories were associated with relatively high phenotypic change (i.e., Social
Interactions and Introduction of predator/prey/host/competitors), whereas
others associated with background or even stable phenotypes (Habitat mod-
ification). Modeled, but not shown, variables were held constant at means
(continuous variables) or reference values (categorical variables).
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REVIEW SUMMARY

EVOLUTION

Evolution of life in

urban environments

Mare T. J. Johnson* and Jason Munshi-South*

Table 1. Examples of evolution in noncommensal species in response to urbanization. Columns show species’ common and scientific names; the
region of study (Africa, AF; Asia, AS; Europe, EU; North America, NA); the maximum number of cities examined in a single study; whether studies examined
molecular genetic (G) or heritable phenotypic (P) evolutionary changes; and the mechanisms of evolution examined (mutation, U; genetic drift, D; gene flow,

M; selection, S). A comprehensive list and description of species studied is included in table S1.

Phenotypic/
Common name Scientific name Region Number of cities genetic Mechanism Citations
Virus
Dengue Dengue virus type 4 NA G ) (58)
Plants
Holy hawksbeard Crepis sancta EU 1 P S (39,72,73)
Virginia pepperweed Lepidium virginicum NA 5 G, P SM (83)
White clover Trifolium repens NA 4 G P S (36)
Insect
Peppered moth Biston betularia EU - G, P S (32,69, 70, 127)
Fish
Killifish Fundulus heteroclitus NA 4 G P S.DM (33, 84,128, 129)
Amphibians and reptiles
Crested anole Anolis cristatellus NA 3 P S (82)
Eastern water dragon Intellagama lesueurii AU 1 G,P S,.D.M (75)
Red-backed salamander  Plethodon cinereus NA 1 G DM (46, 130)
Common wall lizard Podarcus muralis EU 1 G M (6I)
Fire salamander Salamandra salamandra EU 2 G DM (47,131)
Birds
House finch Carpodacus mexicanus NA 1 G, P S (71,132)
Dark-eyed junco Junco hyemalis NA 1 P SD (76, 81, 111, 133)
Herring gull Larus argentatus NA 6 G U (30, 126)
Common blackbird Turdus merula EU 13 PG S.DM (38, 51, 78, 134, 135)
Mammals
Striped field mouse Apodemus agrarius EU 1 G DM (43, 136)
AF.AS,
Human Homo sapiens EU 17 G S (86)
Bobcat Lynx rufus NA 1 G S,DM (57)
White-footed mouse Peromyscus leucopus NA 1 G S,D.M (37,65, 85, 112,137, 138)



1. CuTyaruBHOE JI03MPOBAaHUE MUPOJIFOOUS U arpeCCHH,
HCCIICA0BaHUS U OOOPOHUTEIBHOM peaKInu, HEODUIUH 1
HEeO(pOOHM BMECTO OJHOCTOPOHHETO YCHUJICHUS ITEPBBIX KAYECTB.
2. MenaHu3M BMECTO TEr0CTEN U KOPOTKOMOPAOCTH.
3. Tpoiika «renoB ypoanuzanun» - SERT, DRD4, ADCYAPI - ue
0OHapy>KMBACTCs Cpeau OBIBIINX 1104 OTOOPOM HpHU
JTOMECTHKAIIH



Table 2. Mapping urban-driven phenotypic trait change to ecosystem function

Urban signatures Ecoevolutionary feedback
Urban Disturbance Mechanism Phenotypic trait Ecosystem function Feedback mechanism Ref.
Physiological
Novel Exposure to effluent/heat Heat coma temp. Biodiversity New “physiological races”; 41
from power plant (thermal tolerance) in colonization
snails (Physa virgata)
Novel Electricity pylons, novel Zinc tolerance in plants: Agrostis Primary productivity; Consumer-resource 42
high-zinc habitats capillaris, Agrostis stolonifera, etc. biodiversity dynamics
Morphological
Heterogeneity Hydrological connectivity Body size in brown trout Nutrient cycling Life history changes 43
altered via a fish ladder (Salmo trutta)
Biotic interaction Invasion of a molluskivorous  Shell thickness (in millimeters) in Biotic control Trophic interactions 44
crab (Carcinus maenas) periwinkle snail (Littorina obtusta)
Social interaction Long-term selective harvesting Size of American ginseng plants Primary productivity; Consumer-resource 45
of a medicinal plant (Panax quinquefolius) biodiversity dynamics
Behavioral
Biotic interaction  Introduction to Antipredator behavior in multiple Nutrient cycling Allocation of time to 46
predator-free island species of marsupials foraging vs. vigilance
Phenological/life history
Heterogeneity Temporal heterogeneity Flowering time in field mustard Primary production Consumer-resource 47
in water availability (Brassica rapa) dynamics
Habitat Global climate change Seasonal onset of reproduction Biodiversity; Colonization; novel 48
modification in 65 species of migratory birds biotic control competition

Documented phenotypic trait changes (see ref.), urban drivers, and hypothesized ecoevolutionary feedback mechanisms.



52 £ns (O anJ‘vi/*\ eN®m ehM .o & n

+ 0.3-1 million

s 1-5 million \ ' \\>
® 5-10 million *@'J /

>10 million » -

Fig. 1. World map showing cities, the origin of human commensals, black silhouettes. Only one location is shown when muiltiple cities were
and the location of contemporary urban evolution studies. All cities studied within a single species. The legend shows how variation in dot
with >300,000 people are shown. The approximate regions of origin of size and color correspond to human population sizes within cities.
human commensals (Box 1) are shown as blue silhouettes. Urban The species and locations shown are a representative subset of the

evolution has been studied in the species and at the locations shown by studies in table S1.






