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Ptarmigan in North America; Influence of life history and environmental conditions on

- . -population persistence
~ KATHY MARTIN,

- Department of Forest Sciences, University of British Columbia, Vanco_uver_, Canada '

| f.'l“hree ptarrmgan spec1es (w1llow ptarmlgan wh1te~talled ptarmlgan and roclc ptarmlgan) llVG in E

= _the alpme and arctlc tundra habltats of North Amenca (NA) Thelr breedmg 1ange extends across _'

e '.:"_-the arctic regmns of Canada and Alaska and south to New Mex1co in Western NA. Ptarmlgan g

i - 'populatlons have relatwely short gen(natlon tlmes (1.7t0 2 62 yrs) w1th an annual fecund1ty of

G : 0. 4 to 2,04 female fledghngs/temale Annual fecundlty depends strongly on re—neslmg to replace' :

' failed ﬁlSt clutches (predatlon rate usually >50%) Ptarm1gan populatlon persxstence depends on, '

o 'annual fecundity, the surv1val of Juvenlles and adults and connectmty among populatxons I use

- demograplnc data from 5 study sites (38 study—years) fo demonstrate that the life history of the
NA ptarmigan Varles from fast (r seleenon/high fecundity) to slow 11fe styles (K—select10n/h1gh _
. .suwlvor) WlllOW ptarmlgan lwmg m sub»aictlc and sub alpme habltats have a fast life hlStOI y _ |
e Then* populatlons are mosl 1nﬂuenced by fecund1ty and survwal of Juvemles and yearlmg _ _'
: females In contrast whlte tatled ptarm1gan in the Colorado Roeky Mountam alpine habltats

. _ depend more on surwval of oider females to maintam stable populatlons (slow lifestyle K» S o

o ~selection). The rock ptarrnlgan genelally has a slow llfe hlstory WJth h1gh survlval of adults and

B :':_- -lower dependence on annual fecundlty to maln’saln populatlons lnterestmgly, populations of

o rock and whlte talled ptarm1gan show w1tl11n~spe01es Varlatlon from slow to fast ]ifestyles across 5_ ':
:ﬁ' their range. In all species, a well developed extemal recrultment (rescue) capac1ty allows
'_.'ptarrmgan populatmns fo persist in stochastic condltlons for br eedmg and survwa} The nnpact §

' - of climate change is expected to differ w1th llfe hlstory Slow life style ptarmlgan populauons S
"are buffel ed more from cl1mate change impacts on fecund1ty but they are more vulnerable to

' env:ronmental processes that decrease adult suwwal than the ‘fast hfe style w1llow ptalrmgan L




KATHY MARTIN

Kathy M. Martin is a Professor in the Faculty of Foresiry at the University of British Columbia,
Vancouver, Canada, where she teaches wildlife ecology and conservation biology. She is also
a Senior Research Scientist with Environment Canada. Professor Martin is an internationally
known ornithologist, who leads a team of 12 graduate and postdoctoral students conducting
research on the ecology and conservation of birds in alpine, arctic and forest ecosystems. Her
current research involves population and community responses of forest birds to anthropogenic
and natural disturbances, and the ability of birds breeding in alpine areas to cope with climate
variability. In mountain habitats, Dr. Martin and her students are studying how songbirds and
grouse cope in their extreme environments and how they will persist in response to climate
change. She has authored over 125 scientific papers and book chapters on ecology, behaviour
and population monitoring of birds, and has given invited plenary or keynote lectures in France,
China, and North and South America. Dr. Kathy Martin is the Canadian representative to the
TUCN/ICBP Grouse Specialist Group for the Conservation of Galliformes, a Canadian delegate
for the International Ornithological Congress, a Fellow of the American Ornithologists’ Union,
and a Past President of the Society of Canadian Ornithologists. '

Professor Martin is organizing the 2008 International Grouse Symposium in Whitehorse Yukon,
Canada on Sept 11-16,2008. She invites you to attend!!t ~~ ~~~*

WEB sites:  University Home page: http://WWW.forestry.ubc.ca/people/martin.htmi

Pr. Martin established The Centre for Alpine Studies (www.foreshjr.ubc.ca/a]piﬂe/index.lltm)
which provides information on ecology and conservation for high elevation ecosystems.

August 2007

- Selection of Ptarmigan papers from K, Martin Lab (1 will provide PDFs on a CcD)

{. Wilson, S., K. Martin, and S. J. Hannon.  Nest survival pattemé in willow ptarmigan:
influence of time, nesting stage and female characteristics. Condor 109:377-388

2. Hannon, S. J. and K. Martin, 2006. Ecology of juvenile grouse during the transition to
adulthood. Journal of Zoology 289:422-433 :

3. Martin, K, and K. L. Wicbe. 2006. Impacts of extreme climate events on alpine birds.
Acta Zoologica Sinica 52 (Supplement):162-164

4. Sandercock, B.K., K. Martin, and S.J. Hannon. 2005. Life history variation in extreme

environments: comparative demography of arctic and alpine ptarmigan. Ecology 86:
2176-2186 '

5. Sandercock, B.K., K. Martin, and S.J. Hannon. 2005. Demographic consequences of age
structure in extreme environments: population models for arctic and alpine ptarmigan.
Oecologia 146:13-24

(36)




6.

10.

11.

12

13.

14.

15.
16.
17.

18.

Wilson, S. and K. Martin.  2005. High elevation habitat associations of birds during
fall migration. Ecoscience 12: 561-568

Lindh H, Martin K. 2004, Systematic reserve selection for conservation in Whistler,
Canada. Assessing approaches in a North American mountain resort community - a case
study. Mountain Research and Development. 24: 319-326

Martin K, Brown GA, Young JR. 2004. The Historic and current distribution of the
Vancouver Island White-tailed Ptarmigan (Lagopus leucurus saxatilis). J. of Field
Ornithology 75:239-256 :

Martin K, Wiebe KL. 2004. Coping mechanisms of alpine and arctic birds: extreme
weather and limitations to reproductive resilience. Integrative and Comparative Biology
44:177-185 e

Wiebe KL, Martin K. 2000, The use of incubation behaviour by ptarmigan to adjust
reproductive investment costs after egg laying. Behav. Ecology and Sociobiology, 48:
463-470 " o

Martin K, Stacey PB, Braun CE. 2000. Recruitment, dispersal, and demographic

rescue in spatially-structured white-tailed ptarmigan populations. Condor, 102: 503-516.

. Wiebe, K. L. and K. Martin.  1998. Costs and benefits of nest cover for ptarmigan:

Changes within and among years. Animal Behaviour 56: 1137-1144

Martin, K. 1995. Patterns and mechanisms of age-dependent reproduction and
survival in birds. American Zoologist 35: 123-141

Martin, K. 1991. Experimental evaluation of age, body size, and experience in
determining territory ownership in willow ptarmigan. Canadian Journal of Zoology
69:1834-1841

Martin, K., S. J. Hannon and R, F. Rockwell. 1989. Clutch size variation and
patterns of attrition in fecundity of willow ptarmigan. Ecology 70:1788-1799

Martin, K., and S. J. Hannon.  1988. Early pair and extra-pair copulations in willow
ptarmigan. Condor 90:245-246

Martin, K., and F. Cooke. 1987. Bi-parental care in willow ptarmigan - a luxury?
Animal Behaviour 35:369-379

Martin, K., and S. J, Hannon. 1987. Natal philopatry and recruitment of willow
ptarmigan in north central and northwestern Canada. Oecologia 71:518-524

Book chapters on alpine ecology and northern grouse

(37)




Martin, K.  2002. Staying on top: persistence and connectivity processes for birds in
mountain habitats. Tn: Ecological and Earth Sciences in Mountain Areas, Banff Centre for
Mountain Culture, Banff, Alberta. Pp 135-138

Martin, K. 2001, Wildlife communities in alpine and subalpine habitats. Chapter 9. In
Wildlife-habitat relationships in Oregon and Washington. D.H. Johnson and T.A. O°Neil
(Managr. Dits.), Oregon University Press, Corvallis, pp. 239-260

Martin, K., C. Doyle, S. Hannon, F. Mueller. 2001. Forest grouse and ptarmigan, Chapter

11, In Beosystem Dynamics of the Boreal Forest: The Kluane Project. Editors: C.J. Krebs,
S. Boutin and R. Boonstra. Oxford University Press, pp. 240-260

(38)




FOEISAFav e RHTASHEELE
Kathy Martin (3% JVUFouba-a0uvE7ks) &30 (#e7)
BRXA  (RETHEIRER) SRIEE (KA 4 SRR
HARAY ENBEOL) NIBHET @E7ALTAHESR)
EABE ENHEOR) L3R (FENLBAE)
ERFS  (BAXD) iRE—  (RETAIKER)
FRFEE  (KET) AEHE  GBEEE SR
BNERT WEBSEEOD) LRE= (T
#1112 (LEEBEEOS) LBREE  (NPOSAFaigEmiza
HARE  @ESAFavRED) ARFX  (LEBBEROR)
B (KETHEABR) EEA (REHD
FHIE  NPOBRTFLH5T) BHEY (AABHBLESEE)
IREMWES  (KETHELEE) MREBE GEmEE A
RILEZ  dEMAD) IR ROTEEKILE)
HIBFE  (BAKZ) INKIER] (RIS AT IR AR
—E (KREALR) IREX (ARBEOSEHRE)
PHRAE  (EFRLUERD) COMRER (HEILRRED)
FHEE  EMAZ) NERZ (LHEwmE)
FREE (ZLEEWRS M (NPOLLID) B %2 55 )
ERAX  (DEBHREEE) A (FEEH)
EHRTE  (NPOBRIFLHST)  OEEZY (LEBSWRR)
HESA  (FLRERELD ERTEIR  (RETaY /N A )
LERE (ALEAREELE—) BORAM (RIS
A (RETHE) EE—k  (RETREND)
BARE  (EHRLERS EERER (KETHSEE82)
THENE (REYBETBREDLOAGEDR BKkEE KEOHASES2)
EHBC KHTHRBEEEDR) | B (RETILE A
AEHE  (B7AIRHES PEEE  (ERRILEDD)
AR  (REERBEEET BAKE  (EMA SRR ATRR
PN (EHRLEHS BliE  (KETHEEZES
AXEES (CKEHHSSE) FHEE (REFR ERAREES)
KFIA—ER (NPOLLO) B ZAZ 55 T) REERE  CLBIRERAKET)
BULAASH  (NPORRT7o455T)  BEEE  GOlmnE
BEEE  (RHRBEELSWER BEEN  (LHwME

B L .




FEE TP

HIR 5T

FEBAE
WHEAF
FER

F WA

FEIEE

TABIEE
TEREZH
HIRBT
. RBEIES
o1 R
hiREZ
XETET
117 4
o i B
A B 5

e
thlBhSE
73R E
T 1

BHOH*
1 A = B
HOHMY
BIEE
W

#Z

BRI
ERHEE
EREET

GEFMFERKE)
(LWEEYEROS)
(LEFWEROR)
(HKBNTH)
(Lo =)
(NHK)
(FERBEXRER)

(BEABERMARESEH)

(AARKE)

(JLBEXRF)
(FREREFRERESR)
(KHETT)
(KETLE1E158E)
(EikE A A
(REHBRREEHH)
(BARKE
(LB R L SR
(BHERBEEGS
(R EEFHE)
(FRM{EZEER21)
(EW?W$7§H$&)
(KETHR=EEA
(EM%%mn)

(B K=
(KETTHEEER)
(KRBT A SR IR B ER)
(KETTEREED)
(BAF W)

(FAARTH)
(EMYE/TIIHRE
(FEMTH)
(KIRFERASF)
(MY TTIHAE)
(ETBARRESRE
(KHETH)
(KET L 1S 5E)

18 B i

SR H &4
AR
fEmE—
|

W
FL—H
=HEIET
Z KRl
HiEE

HIRX A
EEENT
EHRF
EH K
BAEIC
BAREE
MHEL
HHEE—
il

FTEFA
KO—F
I REANE S
HRGE

P — B
W R
At
WEE

FEEET
HAEF
HFHIEA
FEEIF
ERNE S

EERB

(BLTFLE B
(EHEREESWI
(FERERBESR)
(BEAT/FarMESR)
(MARSRBEER
(KRBT A S BRI )
(RETH#ER)
(BAKE)
(ERE A FEL
(MARBSREE £
(ALREBBRIIF)
(LEBMEROR)
(LEEMEROR)
(LEEmEE)
(REHTH)
(EBRILEHGS
(AXBEEZER)
(BEKRS)

(LB BB SR
(hEBMHEER)
(RETTHHRHEER)

(L EeE)
Eibrraii))
(RBRLEHS

(BB S FRERBRRER

(BERAL)
(HRREEEHS
(xmmﬁﬁ§a>
(PEHEMEER)
GIF IR
(HER)
(HBEREHTEEESR)
(HEEERE)

1BE: 116 A28 8 103N 219 AHE

(ZffBELY)

— 179 —




MR

B8 HTIATavEBERRSLEBTICHEY . TEERRSH LV BEBES A WX F L
Too RETH LD MB& A W In & & Ui, EMARFEILERARABITER - NPO EAEMNY X /07
CHRREMNBREOE BN T & VEEVHENE A —7  EHRLERS - EIFE LRSS
- AALGRESERYE  BAT BSOS LN - DA EOSER T - 177 A2 - NPO
BABMEDS L IHET A FHaLEd  BERRESH INEEYE., KT, KIEESEES LY
BBV E L,

BREEE - PERAEER - SO - BEFIR - TER - EINR - LU - BIE . B A S
W RN DA RESGS  MEEBEANRTEDS - HHEA B A UERS - #FEARELE
&« ARFEA A ARSI EAKESE RS - NPO BEALOEKSE Y, 57 - (Z1BE B 3B - 8 B 9k
SR R - GEEHERAER - BRAFERAER KR A A AR (KR - BAESN - HEX
A LA - SBC{RHEMGE - NBS BREFHGE « () 7 L EEN - REEH BoakaH - NHK RBHSE
R TAT R —TNETa s ) L0BEVREXELE,

IO DBRAMICEEORE A E LET,

B8lET AT a yABEFALEGERS

EITERE HABY | |

E AT E B OABH EEME AR WRRE K MEE MRS
RO ARk BOEBE (ECRR) -

KEHER HIKH G

REAS T PR EAME PEME EDLDY BEEH EARE
IR RET KWHEEERS A ANT L (ER)

200842 H 16 B 1T

HB8IMTAF a vRBEEFRAMEE

WREE « BIT TAFavLiE

R PRk

WE KEZE KRETLBF SRS BEEH
HEREREH (WEE—) BELORRE
REALEMHRE (BERE) BESEFAK
REEGH (LBEE=9)  SRIREEAE
WERBRBEER (LR  BEEW &5 A4
Favifsts AW W kETLEE
YRR (WNBWER)  EUEBMIE (hEfh)
B RRRARERBRIECEE (S
FEEME MEB— MU BET
ITPEHZHAERRD TEHA)

HER IR LSS
T 3890002 EWRKITHAHT 8056-1

TEL : 0261-22-0211 FAX : 0261-21-2133

IR - 804 AIRat bR IR










