Seguimiento a largo plazo del topillo nival (Chionomys nivalis)
en el Parque Nacional de Ordesa y Monte Perdido:
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Resource Brief

pikas in Peril
Multi-reg jonal wulnerabilit

s assessment

Tmportance: Species vulnerable 10 climate change

The Aserican pika 18 gonsidered an snsdicatar species for detecting
acological effects of climate changs. Rasuits froan racent studies
suggest that in Z0ME AEAS pikas are peing lost from lower
elevations i FEsponse 10 increased waming. and s, their
anitable habitat i5 Teing redueed. Tny srolels desi gnid b0 predict
these pattens of foss. the importancs of climatic factors has Tisen
dranatically over the past decade, Recent hahitat and extinction
models predict that pikas muay disappesr from up 1o S0 of theiy
current range UY fhe tam of the cEnhay. Inderstanding e pika’s
ulnerabdlity W0 climate change ¢l provide inportant nsights 1o
park MANARETS albout poteutial mpacts of climatz change on park
eChsyEIEIS. The Mational Park Servies hasa e opportsity
to assess the sulnerability of pikas 10 climate chang Ty snudying
pika popalations swithin flwe wester 1.5, parks. Sixtean western
1.5, national park units fave pika populations and eight of deose
paits are impeluded in s research effort (se¢ meap below).
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Project background

This 3-year research project, fumdisd arough the
Mationsl Park Gervice Climats Change Response
Program, will arldress critical shortfalls m ous
understanding of pika ecology and wnlnerability
jo climnate change. A larpe teail of academic
sesgarchers and Tational Park gervice staff will
work rogerher 1 addrass questions yegarding the
vlnerabilicy of flie AMRrican pika to fururs
climate change SCENAnos projected for thi
western United States. This team will also work
with staff o the participating parks to

! develop information materials for the pulblic and
P inCcrease AWATENESS.
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Importance: Species Vulnerable to Climate Change

The Amenican pika (Ochotona princeps) 1s consdersd an indicator species for detecting
ecological effects of clunate change. Results from recent studies sugpest that m some areas
pikas are being Llost from lower elevations in response to increassd wanming, and thus,
their suitable habitat is being reduced. The MNational Park Service has a unique opporfumsy
to aseess the valnerabality of pikas to climate change and mondtor pika population trends
over fume. Craters of the Moon Mational Momumend & Preserve (CRMO) provides umeue,
lov-elevation pakn habuiat aod s one of eght Natsonal Park Serviee umats meladed moa 3-
year researech proect bilied “Pkas i Penl ™ .ﬁ.l!:lllml.'l:,-_ (1% '[]'ppt.-r Caluming Basan
Network (UCBN) has developed a long-term pika monitoring protocol, which is being
implementad m CRMO and 3 other Pacific West Region parks,

An Berican pika o CRARD
Pl Doug Chene, NP5

Objectives
“Pikas in Peril " research
1. Document pika occurrence patterns and pricict pika
destnibution across the eyght park umits
Measure pene flow and model connectivity of pika
populations within five park units (CRMO included).
3. Project climate change effects on the fomre
distnbution, conpectivity and vulnerability of pika
populations m each park aml.
Eika_menitering
1. Determune current patiens of pika site occupancy in
the four parks
Determane trends m pka sile occupancy patterns in
the four parks.
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‘ Methods and Preliminary Results
e i b 2010, resenrch and monstonng methods were merged
i e nto p smgle survey effort. In July and September, 56
.mm randomly-selected sles (13 mmdins corcilar plots) were
regtoeed searched for evidence of pidka occopancy m the fonm of
wvisual emcotunters, calls, fresh fiscal pellets, and fresh food
caches found witlan the e Pilkas cocuped 12 (21%) ates
surveyed and occupred stes contmue (o most offen be
. L found i the bugher elevabhon, paboehoe areas. Eleven fresh T T )
fecal pellet samples were collected for genetic anabysis Bma el iy i v i g ()
B nwins 4 - i = Stme s wostrn of o e
B Pt =t Timeline and Future Plans -
D e s i Drata snabysis will continne fall and winter 2010, Surveys P07 B Frarm
: of new sites and resarveys of current sites are scheduled
g Ly W for 2011 with a final reseanch propect report due in 2012, — e
e Fusthermore, these sites vall be monitored over tune fo detect % 57711 Sesmmsy sy .
s p e trends m mka sde occupancy wang the revised UCEN pika = ¢ st Gt Samd Damrs,
monitaring protocal, which was submitiad for approval in Contact Information e -
can Movember 2010 Further detals and results from these efforts will Mackenzie Joffress, University of Idabo [ Upper :
’W,’,& b avarlable on the websites listed below Columlna Baun LM Nebwork, jeffres@uidahbo edu
- Gugpa “Pikas in Peril™ research: hiip:science nsiare. mps. goviimunilvucho/ moniior'pika‘ pika  perilindeicim Movember 1010 it 7 z
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Fig. 4 Maximum local elevation of talus regressed against
latitude, illustrating that residuals of that regression (some
illustrated in green; termed ‘local refuge’) are a strong predictor
of extirpation risk of pika populations at sites in the Great Basin,
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Entant pogelition, ms of 2008
Popailstion enfxpiid I since 1996 (L., after 1990s surveys)
Additionsl rnges searchid unsuccessfully for pikas




Monitorizacion de sistemas biologicos

e Why: Objetivos de la recoleccion de datos

e What: Elegir una variable de estado

- abundancia o tamafo poblacional
- proporcion de area ocupada

- riqueza especies

e How: Dos fuentes de error
- probabilidad de deteccion
- variacion espacial

vormion Vol 16 No.§ Augunt 2001
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Current Trends in Plant and Animal Population

Monitoring
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Absteact: Animal and plant population monitoring programs are crit]

nating the effects of management or parvest, and tracking invasive and 40 1

activities are bighly decentralized, which makes it difficult for FeEPATL
good general picture of wial real-worid moniforing programs actiall
to collect information on popudation monitoring programs. The sury
each progran, including motivations Jor monitoring, types of datet
of the program, angd reasons jor choosing that desigi. We received ¥
monitoring of various species and sised these responses 1o SUHmarty
used responses 10 determine whether smonitoring strategies bave chang
among monitoring agencies. Most comonty, monitoring entafied
with the primary goal of detecting trends. Bui we aisa found that poals
0 be diversifving, that area-occupied and presence~abseme approachy
and that several other promising af paches (monitoring 1o reduce P
roring, and directly HnRking mon jtoring data o managernent decisiony
We suggest that improved communication between researchers stuidy
are charged with puiting rese designs inlo praciice could further inf
match sampling designs to the objectives of monforing prograns.

Keyword-s: hiodiversity, government agencies, monitoring programs
tion decline, population monitoring, sagpling designs

Tendencias Actuales en o1 Monitoreo de Poblaciones de Plantas y Animy

Resumen: oS programas de monitoreo de poblaciones de animal
cacion de espectes ent riesgo, la evaluacion de efecios del manefo 0 o
¢ invasoras. Sin embargo, las actividades de monitoreo esidn Ly
investigadores {ps planificadoyes de conservacion lengan un Buen)
programas de monitoree en el mundo real Utilizamos K saesty]
macion sobye [ropramas de monitoreo de poblaciones. FI muestred
cada programa, y 165 rayones para selecclonay ese disefio. Recibimd
en el monitores e parigs especies, ¥ wtilixamos esias yespuestas
actuales. Tambien utfiizamaos las respuestas para determinar 5114
en el tiempo y st difieren entre agencias de monitoreo. Ex general,
conteo en multiples sitios con el obfetive primario de derectar tend|
metas y esirateglas de moniloreo eran diversas, y gue los enfogques

Percent of respondents

Years since program was initiated

}:ff::;{; '3” tif,frmges Gl-‘(’-'l'.fil"lﬂf in state variables used
Gﬂmp‘:‘; ;:: ig Jmfu:i::hﬂns of plants and animails.
s show the : ]

Sor programs begun maﬂtﬁjr:;f t',;i‘;";:::l;:‘::t: : S
ﬁ:‘ugnm:s begun between 11 and '.i;ﬂ j-'l!'dﬁ&l’:;,’ﬂ
4 :;ﬁ:‘::r:f:;:j;:r; (::— 10 years atrfu, and ;:mgn;m's begun
s years (<6). Error bars show margins

ng ervor (pop, population; pres/abs,

presence/absence).
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Diseno del programa de seguimiento

FIGURE 1.1 [lustration of the two critical aspects of sampling animal populations, spatial
variation and detectability. The shaded region indicates the area or population of interest, with
the small squares representing the locations selected for sampling. Within each sampling location,
animals will be detected (filled circles) or undetected (hollow circles) during a survey or

count.

e Numero de repeticiones de cada sitio

e NuUmero de sitios a muestrear



Topillo nival en el PNOMP

e Alta ocupacion: 20,9



Topillo nival en el PNOMP

e Alta detectabilidad ( = 0,9). Esfuerzo de muestreo: 20 trampas Sherman /
1 noche



Probabilidad de NO detectar la especie en funcidon del numero de censos
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[ . - et AL INSIGHTS 4
ol af Applied METHODOLOGICA gei R allocatin
Hoolngy 2005 Designing occupancy studies: general advice and 2
42, 11051114
survey effort
g ra NDREW ROYLEY
DARBYL I MAL KENZIE® and J.:!:}‘ Pusedin, New Feolwnd: TUS Genfoglol Swrvey,
# Progews Wk Rosearch Consultants, PO Box 3193, Digcdin. & : s
. - soch Fo i, Lamered, A 208401,
Putiivent Wi Reseanch Center, S0 Beech Forest R
iy Table 3. Optimal maximum number of surveys to conduct at each site fo@m all sites are surveyed until the
L species is first detected. where cost of the first and subsequent surveys are equa
Pl
L
o v
17
= /] 0-1 0-2 0-3 0-4 0-5 0-6 0-7 0-8 0-9
ik
2 0-1 23 24 25 26 28 31 34 39 49
H 0-2 11 11 12 13 13 15 16 19 23
“ 03 7 7 7 8 8 9 10 12 14
? 0-4 5 5 5 6 6 6 7 8 10
2 0-5 4 4 4 4 4 5 5 6 8
| 0-6 3 3 3 3 3 “ + 5 6
J 0-7 2 2 2 3 3 3 3 B 5
| 0-8 2 2 2 2 2 2 3 3
09 2 2 2 2 2 2 2 2 3
Table 4. Ratio of standard errors fog’optimal standard add removal designs, where cost of the first and subsequent surveys are
equal. Values < | indicate situations where-an-optimatstandard-design-hasaSmaller standard error
Wy
P 0-1 0-2 0-3 0-4 0-5 06 0-7 0-8 0-9
0-1 0-90 0-94 0-98 1-04 1-10 1-18 1-30 1-46 1-74
0-2 0-91 0-94 0-99 1-04 1-10 1-18 1-28 1-44 1-71
0-3 092 0:95 0-99 1-04 1-10 1-17 1-27 1-42 1-68
0-4 0-93 0-96 0-99 1-03 1-09 1-17 1-26 1-40 1-64
0-5 0-93 0-96 1-00 1-04 1-08 1-16 1-24 1-37 1-60
Lm 0-6 0-94 0-97 1-01 1-06 1-:09 1-15 1-22 1-35 1-55
0-7 0-95 0-96 0-97 1-01 1-07 1-13 1-22 1-31 1-48
0-8 1:00 1:02 1-04 1-07 1-:09 1-11 1-15 1-25
0-9 1-02 1-05 1-07 1-10 1-13 1-17 1-20 1-24 1-31




. 1]!__ p*(l - p*) )
var(y) = —| (1 —y) + ., o
s (p*) = K’p’(1-p)" |

En la que W es la probabilidad de ocupacidon estimada en la muestra, p es la probabilidad de
deteccion, K es el numero de ocasiones a muestrear y p*=1-(1-p)X.



Numero de repeticiones de cada sitio

0,22
0,2
0,18
0,16
0,14
w
®o,12
0,1
0,08
0,06

0,04

18x2 12x3 9x4 6x6
sx K




Numero de sitios a muestrear
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Conclusiones

Utilidad del seguimiento de la ocupacion para la monitorizacion
del topillo nival. Variable de estado alternativa a la abundancia.

Alta ocupacion de la especie en el PNOMP (> 0,9).
Alta detectabilidad (> 0,9): 20 trampas Sherman / 1 noche.
Diseno con “eliminacion” mas eficiente.

Un maximo de dos visitas si la especie no es detectada en |la
primera.

20-30 puntos de muestreo pueden ser suficientes (SE < 0,05).
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