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Conservation Practice and Policy

Successes and Challenges from Formation

to Implementation of Eleven Broad-Extent
Conservation Programs

ERIK A. BEEVER,* BRADY J. MATTSSON.} 71 MATTHEW J. GERMINO
MAX POST VAN DER BURG,§ JOHN B. BRADFORD ] ANKCMARK W. BRUNSON™
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THIS WEEK

WORLD VIEW Mot so fast,
scienceis far from
savedpldd

Think big

EDITORIALS

_ [BUTTERFLIES British [RRIERERIEF Australian floods
species fhatter by earlier could bring surgein coral-
each year i3 eating starfish p138

The best way tomanage national parks in the face of the effects of climate change is not tomanage
at the park level, but towork with landscapes. A new US initiative shows the way.

n 1882, the U5 conservation st George Bird Grinnel] wote about
hutrn ans iovrading natural habitats as “the tide of Immigration™ that
was then sweeping across the American West. “There 15 one spot
left, a single rack abaout which this tide will break, and past whilch it will
sweep, leaving it undediled by the unslghily t moes of chvilization” That
rock was Yellowstone Mational Park, then just ten years ald
Thanks In large part to the success of Yellowstone, this rocks-
in-the-tide or “protected area’ model has been adopted worl dwide.
Yellowstone rerains the archetype forthe park asantsland inspace and
tirne, walled-off from changes to theland aroand it But amy park sclen-
tat or manager will tell you that to freeze a park 1o time s an unattain-
able tdeal . And for better ar wiorss, parks cannot becompletely isolated
In gpace etther. Yell owstone 12 surreinded by national forests, ranches,
game refuges and other natural lands that are ten times the dze of the
park i=elf, as well asbythe spawning tendrils of resldential development.

Buropean spotted kmapweed gets In and grizzely bears get out.
As the effects of global climate change begin to unspool, park

managers at Yellowstone and around the world are deciding how
to proceed, torn betwesn thelr impulse to fight to keep ecosystems
the way they are and a reluctance to flddle with nature too much
(508 page 150).

Perhaps the best approach is forthem to ponder Instead thelarger
landscape in which their parks sit. Scaling up 1s reassuring,. At the park
lewel, climate change may extirpate a specles. At the landscape level,
clirnate change merely moves it. And scaling wp Is more effective.
Ecologists and conservation blologlsts have known for decades that
emall 1zl sted nark = leak srecies. Smaller nomdation: have smaller

all the different lands that the American antelope crosses on its way

between summer and winter ranges n Wyoming. As the pronghoms
ke thedr way back and forth, the ungulates tralpse across national

forests, Buresy of Land Managerment gas flelds, private cattle ranches
and state-cwned roads, where the department of transportation 1s

this wLuIeerta]]lugpmu,ghnm—fﬂmdhrundmpM Coordinat ing
all of those players s & massive job, one that

“Ttwould be was tackled in this casebythe Wildlife Con-
uriforgivable servation Soclety, based in Mew Yore But
to lose there 1s not the money to do for the whole
honeyemers, of Earth what the soclety was able to do In
antelopes, .
erizzlies and In February 2010, the US Diepartment of

Interior crdered all the land-management
agencles it owverseas to joln with other fed-
eral, state and privateland managersin landscapeconservatloncoop-
eratives’ tohelp to understand and respond to the effects of climate
change. At a recent sclentiflc mesting in Yellewstone, many sclentists
groaned at the prospect of yet ansther entity in the already crowded
and confusing realm of conservation planning. But ifthese coopera-
thwes are widehy embraced, they could be 8 waytomove beyond the tru-
izmthat landscape-level conservation 1s needed, and sart to do it

Tt would beunforgivable ta lose hone yeaters, antelopes, grizzlies
and crchids, not bec ause sclentists didn’t know hiow to save them, but
b cavise they wene mired in bureaucratic mowd. m

arciids. *
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< Context is everything

Federal

Local Government

Montana Fish, Wikilife & Parks
National Park

Plum Creek

Private

Private Copservation

Provincial /State
Provinclally Protected
First Nations/Tribal
State Trust Land

US Bureau of Land Management
US Fish and Wildlife

% USG S US Forest Serviee




Threats are far-

reaching, widespread

Desertification, invasive spp.,
airborne contaminants

)

(a5
Z
(-
(¢B)
>
(¢B]
[<B)
(20|
[

-

USGS

=



tory & large-area

Migra

)
38
b
- .
G
c
i
-
©
e
.
=i
=
(0p

USGS

=



Ecosystems & services
best conserved by
broad-scale 1&M, mgmt.
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Species’ ranges shifting

%USGS -, : A = Beeve\r_, USGES



Given limited resources
and complex problems,
effectiveness requires
cost-sharing, leveraging,

and collaboration
%USGS E. Beever, USGS
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Criteria for program inclusion:

Conservation of multiple spp. or whole ecosystems

Have systems with common dynamics, due to
shared resources, drivers, phenomena (< continent)

HOCP Sci. Symp.: Mar 2016



[Great Basin Research & Management Partnership

east Aquatic Resources Partnership |

| Gulf Coast Migratory Bird Joint Venture|

5,000 Miles
1 J

I
5,000 Kilomaeters Copyright. ©2013 Esri. DeLorme, NAVTEQ




Adtributes of 11 focal programs

29 countries, on 3 continents
0,712 — 7,692,024 km? in extent

Coordinated by heads of state; First Nations; federal,
state, & provincial agencies; univ.’s; private landowners

HOCP Sci. Symp.: Mar 2016



Started 1964-2011; MBC ended 2006, rest continue to Pres.
Annual budget $27K - $16M; 0 to >100 of staff/program

Diverse: education, policy components; objectives;
stakeholders; trigger/funding; 12 decision-makers

HOCP Sci. Symp.: Mar 2016



Overarching Q: What are the

challenges and successes of
broad-scale conservation
partnerships?

= USGS
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6 steps In broad-scale cons. partnerships

o Identifying management actions [ &

HOCP Sci. Symp.: Mar 2016




6 steps In broad-scale cons. partnerships
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6 steps In broad-scale cons. partnerships

learning, adaptive mgmt, and filling information gaps

HOCP Sci. Symp.: Mar 2016



Relative costs of broad-scale approaches
@ More expensive, tougher logistics

® Common elements are fewer,
more generic

@ Require more compromises to
achieve agreement

@ Less experimental control

@ Greater natural variability

e Distributional controls may vary
across the domain

HOCP Sci. Symp.: Mar 2016



Reported challenges of broad-scale cons.

n = 41 different
ones Identified
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Reported challenges of broad-scale cons.

n = 41 different
ones Identified
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Reported challenges of broad-scale cons.

n = 41 different
ones 1dentified

E4Beever, USGS
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Reported challenges of broad-scale cons.?

4 ~ n=41different
ones 1dentified
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Reported challenges of broad-scale cons.?

n = 41 different
ones Identified

E. Beever, USGS
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Reported challenges of broad-scale cons.?

o _ n = 41 different
- ones 1dentified
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Reported challenges of broad-scale cons.?

n = 41 different
ones Identified

= USGS
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Different: communication lexicons, data storage, regulatory

mechanisms, planning schedules, laws, constituencies

HOCP Sci. Symp.: Mar 2016



Reported challenges of broad-scale cons.?

n = 41 different
ones Identified




Reported benefits of broad-scale cons.

Generates revenue, political will

Advanced the science of corridor dynamics, implement’n
Focuses attn. on highest-priority issues, locations;

Provides leveraging of expertise, resources; established
structure, networks facilitate rapid dissemination

HOCP Sci. Symp.: Mar 2016



Reported benefits of broad-scale cons. 2

n = 26 different
ones Identified




Reported benefits of broad-scale cons. 2

n = 26 different
ones Identified
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Reported benefits of broad-scale cons. 2

n = 26 different
ones Identified

% USGS S. Weber



Reported benefits of broad-scale cons. 2

n = 26 different
ones Identified
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Reported benefits of broad-scale cons. 2

n = 26 different
ones Identified




Results from particular questions

from Beever et al. 2014

Q16. How much is invested toward each aspect of
your program?

Implementing conservation actions D

Learning, adaptive management, filling information gaps

Framing conservation issues

Identifying management actions

Identifying objectives and metrics of success

Recommending actions for land-management partners

10 100 1000 10000 100000

US dollars invested (in thousands)




Q3. What are the main components of the management
objectives?

Ecosystem structure and function

Species richness and abundance

Species distribution, migration, diversity

Direct human satisfaction and well being

Other

0 1 2 3 4 5 6 7 8 9 10 11
Number of programs

HOCP Sci. Symp.: Mar 2016



Q4. Who motivated the selection of management objectives?

Land managers
Scientists
Funders

Other

Legislators/regulators

Number of programs

Q6. What processes did you use for identifying objectives?

Facilitated meetings with all types of partners present
Directed from higher-level entity

Other

Meetings with all types of partners present
Independent interviews with partners

Independent elicitation

5 6 7
Number of programs

9

10




Q8. Which on-the-ground actions are used to attain objectives?

Outreach and education
Restoration

Managing disturbance
Stewardship incentives
Land acquisition

Other

Direct management of animals

Number of programs

HOCP Sci. Symp.: Mar 2016




Q10b. What decision-making procedures are used for
recommendations?

Iterative discussions and negotiations _

Majority votes

0 1 2 3 4 5 6 7 8 9 10 11
Number of programs

HOCP Sci. Symp.: Mar 2016



Q12. Which concepts of conservation science are used in
management recommendations?

Ecosystem management

Adaptive management

Corridor and connectivity dynamics
Gap analysis

Core-edge-buffer effects

The precautionary principle

Disturbance regime (intermediate disturbance hypothesis,..

Population viability

Metapopulation analysis

Conservation genetics

Island Biogeography and species-area
Source-sink dynamics

Empirical uncertainty

Alpha-Beta-Gamma Diversity

Single and large or several and small (SLOSS)

4 5 6 4
Number of programs

HOCP Sci. Symp.: Mar 2016



Q15. What resources would be most helpful in filling
information gaps?

Funding

Expertise to gather information

Expertise to model link of management
to objectives

Expertise to incorporate learning into
management plans

Number of programs
HOCP Sci. Symp.: Mar 2016




Q13. What are significant information gaps for making management
recommendations?

Urbanization and human development

Effectiveness of management actions for
attaining objectives

Uncertainty in translating science into
management actions or prioritization

Climate change

Other

6 7 8
Number of programs

HOCP Sci. Symp.: Mar 2016



The broader view: take-home messages
iad-scale efforts face numerous diverse
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E. Raymond Hall, 1928, at Cave.Spring. Nevada




local extinctions

PROCEEDINGS How does climate change cause

— OF £t
THE ROYAL extinction:
SRR Abigail E. Gahill, Matthew E. Aiello-Lammens', M. Gaitlin Fisher-Reid,

abiotic biotic

Xia Hua, Caitlin J. Karanewsky, Hae Yeong Ryu, Gena C. Sbeglia,

rspb.royalsocietypublishing.org Fabrizio Spagnolo, John B. Waldron, Omar Warsi and John J. Wiens

population declines
abiotic biotic

= Extinctions and declines rarely
effected through direct stress

climatic oscillation impacts

abiotic biotic
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loss of symbiote
pathogen spread

reduction in food

desiccation stress
loss of microhahbitat

loss of aquatic habitat



local extinctions
vl IlE BN .

abiotic { biotic

PROCEEDINGS How does climate change cause

——OF g i
THE ROY AL extinction?
SOCIETY

Abigail E. Gahill’, Matthew E. Aiello-Lammens', M. Gaitlin Fisher-Reid,
Xia Hua, Gaitlin J. Karanewsky, Hae Yeong Ryu, Gena C. Sbeglia,

rspb.royalsocietypublishing.org Fabrizio Spagnolo, John B. Waldron, Omar Warsi and John J. Wiens

populatlm declines
abiotic || biotic

climatic osclllation impacts
abiotic : biotic

= Instead, indirectly, via species
Interactions, food supplies,
habitat loss, pathogens

ssiccation Stress
i bitat

pathogen spread

desice
loss of mic

extreme temperature



Mechanisms are very important !

Ecological Consequences

Why and how of Climate Change

Mechanisms, Conservation, and Management
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- Essential for
adaptation, mitigation,
management, and
conservation strategies
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Erik A. Beever and Jerrold L. Belant

CRC Press
Taytor & Francls Group
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« Habitat fragmentation

« Disease, pests, parasites

- Competitors, predators

Potential mechanisms of CC on montane spp.

-

« Food abundance or quality . =% I ,
_ J. Jacobson o~y |

= Exceeding (narrow) physiological tolerances



Species shift differently
C 5

8

:

Elevasion (meters)

1 2345678 9101112131415 1617 18
Species

18 20 21 22 23 24 25 26 272'8

N 2 Origil.\al Range limit
o. Species P(G) PO  elevation e ()
range (m)
Range expansions
1 Microtus californicus 081 0.58 57-1160 +505U Ele
2 Reithrodontomys
megalotis 0.99 0.87 57-1160 +112U Ele
3 Peromyscus truei* 0.99 0.93 183-1220 +589 U, +468 L  Era"
4 Chaetodippus
californicus 028 019 193-914 +800 U Era?
5 Sorex ornatus 032 0.93 549-914 -485 L Era
6 Sorex monticolus 0.99 0.97 2212-3287 -10031L Era
Range contractions
7 Dipodomys heermanni 0.16 0.98 57-1025 +631L,-293 U Era"
8 Microtus longicaudus 099 0.98 623-3287 +6141L Era
9 Zapus princeps 098 0.90 1291-3185 +1591L,-64U Era
10 Tamias senex 095 0.71 1402-2743 +1007 L, -333 U EL
11 Spermophilus lateralis 0.70 0.89 1646-3200 +2441L Era
12 Sorex palustris 039 0.23 1658-3155 +5121L Era
Neotoma cinerea* 0.90 0.71 1798-3287 +6091L -719U Era
Spermophilus beldingi* 098 0.98 2286-3287 +3551L Ele
Tamias alpinus 092 0.95 2307-3353 +6291L Era
Huds-Ate  Ochotona princeps! NA  NA 2377-3871 +1531 NA
No change
Canadlan  Peromyscus
maniculatus* 099 0.9 57-3287 No change Era"
Thomomys bottae' NA NA 57-1676 No change NA
Transison  spermophilus beecheyi  0.50  0.82 61-2734 -250U Era?
Neotoma macrotis 090 0.91 183-1646 +67U Ele
Peromyscus boyli 0.98 0.97 183-2469 -1221L El
U-Sonoan  gorex trowbridgii 071 0.88 1160-2286 No change El
L Sonoran  Microtus montanus* 0.81 0.98 1217-3155 No change Ele
Tamiasciurus
douglasi*! NA NA 1229-3185 No change NA
25 Tamias
quadrimaculatus 095 0.85 1494-2210 +50U Era
26 Tamias speciosus* 100 1.00 1768-3155 +1281L,+65U Era¥
27 Thomomys monticola' NA NA  1905-3155 No change NA
28 Marmota flaviventris' NA NA  2469-3353  No change NA
. = 0 Ch . O
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Why pikas are cool (for blologlsts)
Coprophagous
Territorial
Many types of calls (7)

Active year-round

Habitat-specialist: only talus-like areas
Don’t move very far —— radiation |

Cheetah-like




Sighting

Call (AKA ‘vocalization’)

¥




Ochotona princeps old evidences

Old haypiles_




@ # of microclimate sensors, Basin-wide

{"GBU onsortium: Feb 2015



Anatomy of a decline: upslope migrations

Beever et al. 2011 [
13.2 m per decade

145.1 m per decade
6.1 m / decade

:11.0 m / decade

iy 2,461

Fring 2,306 1

S. Weber 4 : :
2~2USGS HOCP Sci=Sviip™ ‘Mar®2016



Three Lks. (Lamoille Cnyn), Ruby Mtns., ne NV
(classic pika habitat)

GRS i i HOCP Sci. Symp.: Mar 2016 -




Swager Cnyn, Sweetwater Mtns., Sierra NV S. Weber




S. Weber
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Long Cnyn, Ruby Mtns., ne NV
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Greenness (NDVI) strongly predicted pika density in 2000s

surveys
P =0.0003

5 SLINEYS
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Mean vegetative
productivity (NDW1), 2003-07

Umlcrsmn(ling relationships among abundance, extirpation,

o and climate at ecoregional scales
> , 5 - :
‘ Ewik A Beevew' % S 7. Dogrowsia' 1, Lone ' A R Myssarran,” asn N B Prexmex




20th Century’ (historic to ‘Recent’ {1999 to
1999) 2009)

Residual of Maximum elevation of local habitat on latitude

Predictor variable (listed in order of decreasing weight MaxElevR
per model MaxElevR AugMaxT

DistRd

GrzPre99 GrzPostbg

DistRd
Sites correctly classified™ 22/25 18/19

Average of |{weighted Plocc] — occupancy status) | § 0.185 0.169

§Iobal Change Biology

Global Change Biology (2011), doi: 101111 /4 1365-2486 2010 02389.x

Contemporary climate change alters the pace and drivers
of extinction

ERIK A. BEEVER™ , CHRIS RAYi JENIFER L. WILKENINGS, PETER F. BRUSSARD" and
PHILIP W. MOTESY



1990s abundance 2000s abundance

Grazed? Precipitation

Pika-equivalent elev. P 4 Grazing Intensity

Precipitation / ) Pika-equivalent elev.
Grazing intensity Amount of habitat

Amount of habitat Grazed?




1990s abundance 2000s abundance

Grazed? Precipitation

Pika-equivalent elev. P 4 Grazing Intensity

Precipitation / ) Pika-equivalent elev.
Grazing intensit Amount of habitaf

Amount of habitat Grazed?
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Species

vulnerability

to climate
change
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Species

vulnerability

to climate
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In the face of environmental change & variability ...




Heat source
IS above

ZUSGS

Angles shifted

—&— Lateral heating
—O— Dorsal heating

S
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In the face of environmental change & variability ...

** heat source shift
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Behavioral plasticity softening boundaries

o Pikas’ use of adjacent forest reflects temp, elev, time, date

0.8

B Mt Hood
B CRG, High Moss Cover
B CRG, Low Moss Cover

0.4 0.6

0.2

From Varner et al. 2016
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Behavioral flexibility softening boundaries

Py Sy

o Haypiles in unexpected locations Sas#SEs
¢ under tree branches S

o lakesides, below
high-water level

¢ standing-dead trees
¢ slash piles

e river riprap £, Beover, USGS
¢ In downed logs

e High occupancy
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How management and conservation actions may
affect adaptive capacity

Fundamental

Intrinsic o -
( ) Extrinsic factors: Realized

adaptive e e.g., pollution adaptive
capacity: capacity

Management
(e.g., climate-adaptation actions)




Take-home lessons: The Big Picture ‘

_ . _ "
2 o Species respond individualistically

SRR At

Ll

SR 7 TR

% o Species responses can vary across space, time

o New technologies, approaches promising

* o Flexibility and AC can ameliorate effects
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Thanks ! Critical input

D. Blahna M. Olson
Answered guestionnairge. = o
R. Herrera E. Sexton gl S. Brechin G. Tabor
J. Chambers M. West PR N. C_hambers B. Wilson
B. Dolan B. Wilson s "
|. Dyson B. Wintl ~ kSO R -
e  orod i GIS assistance
D. Fleishman Miske: - 55 o T. Chesley- /Festoﬁ e
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Thanks |

Misc. other

P. Brussard M. Peacock
T. Lawlor M. Huso
W. Simpson B.J. Verts
D. Grayson J. Lawler
A.T. Smith  C. Millar
J. Patton

Funding

U.S. Geological Survey
Kosciuszko Foundation
USFWS

Kield assistance g
S. Weber Z. Mills
J. Fontaine '
D. Wright




Landscape Conservation Cooperatives

Fapsh&naumohulsea
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