Submitted by:
Helen Cortés-Burns, Lindsey A. Flagstad, and Matthew L. Carlson

UAA Alaska Natural Heritage Program

UNIVERSITY of ALASKA ANCHORAGE

The Alaska Natural Heritage Programg University of Alaska Anchoage
707 A Street

Anchorage, Alaska 99501

Submitted to:

Bureau of Land Management
Arctic Field Office

1150 University Avenue
Fairbanks, AK 99709

October 1, 2013



Table of Contents

ot [0 1T [T (o =T 4 =T £ U P
11 0o [ o (o o PP P PP PP
Objectives...
Methods... et eEmmmmmmt et tettta e emmmmmmmmteeeetttaa e emmmmmmmmeetetttan e mmmemmmmeeeeeetbea e ammmennnns e
1. Studyarea .
2. Selchonoftargetspeaes
3. Generation ofenwronmentallayers......................................................-........................-....
4.  Distribution MOAEIING .....cooiiiiiiiit et mmeere e mmmmmmemr e e e e e e e e s smmmmmmmns e e e et e e e e e e s emmmmmmnns
Results.... .
Draba pauuflora R Brown
Draba subcapitata Slmmons
Koeleria asiatica Domin... .
Mertensia drummondii (Lehm ) G Don
Papaver gorodkovii Tolmatchew & Petrovsky
Pleuropogon sabinei R. Br...
Poa hartzii ssp. alaskana Soreng
Puccinellia vahliana (Liebm.) Scrlbn & Merr
Discussion..
Recommendatlons
RS 1= 1= o LS PP PP UPP

SRR
Ewpm@mm;b#y>w@N

AN E I
NJORLENEER RN

Il AET T x1 AACAT AT 60O
The authors would lé to thank the Bureau of Land Management (BLM), Arctic Field Office for
the funding of this work as well as BLM Wildlife Biologist Dave Yokel for his continued

support of the projectAlaska Natural Heritage Program Research Techni€lasey
Greensteinoffered helpful edits and suggestions on the report



) I OOl AOAOEI |

To make informed decisions on the management and protectspeacts of conservation

concern adequate levels of knowledge on the ecology and distributitreséspecies are

necessary. fiis is particularly relevant when land management goals are potentially in gonflict
such as supporting natural resourcearse protecting species of conservation condéiven

the lack of information on the ecological requirements and actual rangés@fsAk a 6 s r ar e p
species, current and future oil exploration and development iMatienal Petroleum Reserve

Alaska (NPRA), particularly when coupled with the rapidly changing clinadtéhe circumpolar

north, could pose a threat to rare specR®vous broadescale habitat suitability modeling
suggested that habitat for a number of North Slope plant species may decline dramatically in the
nexthalf century(Carlson and CortéBurns 20B). Without a greater understanding of where

these speciesurrently occur and what determines their distribution patterns, species that are
vulnerable at present could become imperiled in the future.

Ecological nicheanodeling constitutea quick andcosteffectiveway in which to identify those
environmental parameter t hat best expl ai n .Bhisappreachicans & cur r
alsoestimate th@otential angeof a specief a given areakEcological niche modelingffers

opportunities to circumvemroblems posed by patchy distribution data, paucity of bxahn

surveys, and lack of ecological knowledge for each target species.

To better locatdnabitatthat is highlysuitable for rare plant tax¢he Alaska Natural Heritage
Program (AKNHP) proposed to model thetentialdistributionsof rarevasculamplant axa that
occurwithin the Arctic Tundra Unified Ecoregiamsingthe ecologicalniche modeling program
MaxEnt v.3.3.2b.(Phillips et al. 2004). Theabitat suitability maps generated from thmalysis
rank sites in accordanedth their potential to suppba rare plant specie$his informationcan
be used to conduct detailed inventories in selected areas prior to changes in land use, to gather
baseline conservation datnd where necessary, manage habitptdtectrare plant
populations.
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The main objective of this project wasrtedelpotentialrare plant specidsabitatsacross the
Arctic Tundra Unified Ecoregiobased orassociations of known locations with environmental
variables The analyses and resultant habitat suitability ncapstten be used to address
guestions such as:
1. What are the biophysical parameters that are most useful in explainirspeares
distributions?
2. Which area®f theNPR-A should be prioritized for future botanical fieldwork, based on
their greater likelihood ofontainingspecie®f conservation concern?
3. Whichspeciesare likely to be affected by expansion of oil/gas exploration and
development activities in the NPA&R?
4. Given a set of areas that argidentified as providing high quality habitat for one or

morerare plant species, amjl currently modified or affected by anthropogenic activities,
which should be slated for restoration work?
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1. Study area

Species distributions were modeled for the Arctic Tundra Unified Ecoregion. This Unified
Ecoregion incldesthe Beaufort Coastal Plain, Brooks Foothidlsd Brooks RangEcoregions
(Nowacki et al. 2001). The BLMhanaged\NPR-A occupie22.8million acres(BLM 2012) of
the Beaufort Coastal Plain and Brooks Footh{fggure 1).The gently rolling hills, broad
exposed ridges and braided streams ofdb#hills give way to the treeless, wirglvept coastal
plain, whichsupports a mosaic of tussock tundra, wet sedge tundra and thaw lakestiféhe
region is characterized by a dry, polar climate thatarmer ad wettertowards the Brooks
Range(Nowacki et al. 2001).
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Figure 1. Location of National Petroleum ReserveAlaska and associated ecoregions.

2. Selection of target species

Vascular plant taxa were identified as raithin the Ardic Tundra study arelay botanistgR.
Lipkin, M.L. Carlson, H. CortéBurns)at AKNHP, following discussions with arctic flora
experts, anafterreviewing the AKNHP Rare Plants database georeferenced herbarium
specimens curated by thmiversity of Alaska Fairbanks Herbariu(@ortésBurns et al. 2009).

Of these taxaye selected eight species for modeling based on the following criteria: globally
uncommon or rare (G4 or lower), rare within Alaska (S3 or lower), BLM Sensiiiwatch
listed, andhos which hadour or more locations on the North Slope. These requirements are
necessary to encompass the species that are of greatest conservation concern in the region, but
haveenough known populations to facilitate the modeling exeréisleough theras no

minimum number obccurrencesequired to run the MaxEwigorithms the recommended
number ofoccurrencess 30 and it igenerally accepted that running Mot with less tharfive
recordsmaynot yieldusefulresults



3. Generation of environmental |

ayers

Fifteen environmentdayersrelated to topography, temperature and precipitation sedezted
for theecological niche modelin@rable 1). Layers were prepared in a GIS environment
(ArcGIS 10.0 andconverted tcASCI! files. All layers have a ceflize of 60 meters, following
the availability ofthedigital elevation modgIDEM) for Alaska at that resolution. The
Curvature, Plan CurvaturBrofile CurvatureSlope, and Aspetayers were derived froitiis

DEM.

Table 1. Environmental layersselected forecobgical niche modeling analyses.

Layer Name Description

Digital

Elevation US Geological Survey (USGS)-60DEM for Alaska

Model

Slope A measure of slope steepness (degrees) which can be calculated from elevation in ArcGIS

Aspect Identifies the st.eepest.downslope direction from each cell to its. neighbors (i.e. slope direction or the
compass direction a hill faces), and can be derived from elevation in ArcGIS
Derived from the DEM,; provides information on the curveure of each pixel/cell. A positive curvature

Curvature indicates the surface is upwardly convex at that cell. A negative curvature indicates the surface is

upwardly concave at that cell. A value of zero indicates the surface is flat.

Plan curvature

Derived from the DEM; provides information on whether water/runoff converges or diverges across
the pixel/cell. In the plan output, a positive value indicates the surface is upwardigonvex at that
cell. A negativevalueindicates the surface is upwardly concave at thatell. A value of zero indicates
the surface is flat.

Derived from the DEM; provides information on whether the cell is most likely to be eroded by wate

Profile or whether water will run off to the sides. In the profile output,avalue of zero hdicates the surface is
curvature ; " . >
flat while positive and negative values indicate concave or convex surfaces
Average
summer Derived from the PRISM dataset, averaging monthly precipitation for June, July, and August

precipitation

Average winter
precipitation

Derived from the PRISM dataset, averaging monthly precipitation for December, January, February

Maximum
temperature
June

Derived from the PRISM dataset

Maximum
temperature
July

Derived from the PRISM dataset

Maximum
temperature
August

Derived from the PRI®/ dataset

Minimum
temperature
December

Derived from the PRISM dataset

Minimum
temperature
January

Derived from the PRISM dataset

Minimum
temperature
February

Derived from the PRISM dataset

Growing season
length

Obtained from SNAP dataset (http://www.srap.uaf.edu/gismaps)




4. Distribution modeling

MaxEnt version 3.3.2b (Phillips et al. 2006as usedo model the potential distributions of the
North S| ope6s Areaentecompdrison df methpds fon netbesed modeling of
speciedpotential rages identified Maknt as among the best approasburrently available in

terms of predictive performance (Elith et al. 20P617). This distributionmodeling program

uses preseneenly species ocarence records (i.e. latitudes dodgitudes of knownecies

locationg and environmental data (i.e. GIS layers). In general, theeENtaapproach seeks to

estimate an unknown distribution using incomplete information about distribution and a given set
of constraints. For mo d allrangeg thesoooeircence dataarp ot ent i
considered to be the incomplete sample of a larger, unknown geographical distribution, and the
environmental data are used as constraints (Detdak 2004; Phillipset al.2006).

At each level othe modelinganalysis,10 random pditions of the point localitiesvere created

with 60% ofthe geographipointsusedfor model training and 40% for model testing. For each
modelrun1 0, 000 background pixel s -swameneedTde!| ect ed at
maximum number aterations was 500, the convergence threshold was sett@a0

regul ari z at iopasetiinguhichsakowwsMaxBnt téaatanaticallyadjust the

amount of regularization based thre inputlocality and environmental data (Phillips et al. 800

To evaluate overall model performance, we used the area under the receiver operating

characteristic curve (AUC) of theaining andestdata Thereceiver operating characteristic

curve measures a model 6s abi encegagdtheresultngr r ect | vy
AUC statistic can be interpreted as the probability that a presence site is ranked above a random
background site (Phillgpet al. 2006; Phillips & Du#li2008). Aea under the curve (AUC)

scores can range from 0 to 1.0, with a rangwediction scoring 0.5. We used a daied

Wilcoxon rank sum test to determine if model performance was higheththiaof random

prediction (0.5)

The spatial accuracy of model predictions of individual specsssassessagingthreshold
dependentests.The omission/commission analyses provided by Bfdxvere also used to
selectspecies for further analysisp® ci es® whose model ed distribut
to the predicted omission rate, and where the training and test data onasssowere also
relatively similar were advanced to the next stage of analyBiscontinuity between training
and test datasets can be due to-imoiependence of the datasets as a result of spatial
autocorrelationn presence site3.hefinal MaxEnt logistical outputsvere reclassified into
probability classesf (0-20%, >20%50%, >50%70%, >70%80%, 80%90%, >90%). The
habitat suitabilitynaps provided here only sh@aseasn whichthe habitat is similar to the
predicted optimal habitat derived from tm@del (in this case, habitat suitability0%). Note
that MaxEntdoes notalculaefipr obab i | i t yirectly Theoutput mapsearec e 0
presented irwolorsthat are usetb illustratepredicted probability that conditions are suitable,
with red indi@tingthe highestprobability of suitable conditions for the specigsljows
indicating conditions typical of those where the species is foundhartzhckground map is
visi bl e where cormsutabltioons are deemed fAun
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Thirty -two vascular plant axa wereidentified as rare within the Arctic Tundra Ecoregion of Alaska
(Table 2). Of this total all taxa are considered critically imperiled to rare on a statewide basigb
taxaare considered sensitive by the BLM11 are on the BLM watch listand eight have documented
occurrenceswithin the NPRA. Species descriptionsand occurrence mapsare taken from the Alaska
Rare Plant Field Guide (Nawrocki et al. 2013Habitat suitability maps were produced for eight taxa
that met rarity and occurrence record citeria and for which good threshold and AUC values were
obtained. No 60 meter pixel in which more than onerare species had a predicted habitat suitability
value greater than 70% werefound.

Table 2. Conservation status ancknown occurrence ofrarevascb ar pl ant taxa within Al.askads
Taxa in bold were selected for distribution modelingoccurrence counts are current as of 2009

Global State .§ 58 68 c 2822
Species name Conservation = Conservation g & ég( I § i -q%, § EE-%
m A0 ZozZzZo<rFHUW Jo<uWw
Cgrdamlne microphyllaaff. G3G4 S2 WATCH 3
microphylla
Carex atherodes G5 S354 1
Carex heleonastes G4 S3 WATCH 1
Carex holotomat G4 A 5
Draba micropetala NR S1S2 SENSITIVE 7
Draba pauciflora G4 S2 SENSITIVE 1 7
Draba subcapitata G4 S1S2 WATCH 4
Erigeron muirii G2G3 S2S3 SENSITIVE 16
Erigeron ochroleucus G5 S1S2 WATCH 2
Erigeron porsildii G3G4 S3S4 WATCH 5
Festuca edlundiae G3G4 S1 WATCH 2
Koeleria asiatica G4 S3 SENSITIVE 11 23
Mertensia drummondii G2G3 S2 SENSITIVE 9 16
Oxygraphis glacialis G4G5 S3 WATCH 2 5
Oxytropis tananensis GNR S3S4Q WATCH 1
Papaver gorodkovii G3 S2S3 SENSITIVE 8
Pedicularis hirsuta G5? S1 SENSITIVE 1
Pleuropogon sabinei G4G5 S1S2 SENSITIVE 2 4
Poa hartzii ssp. alaskana G3G4T1T2 S1S2 SENSITIVE 4 5
Potentilla stipularis G5 S2 SENSITIVE 4
Puccinellia vahliana G4 S3 WATCH 11
Puccinellia wrightii ssp.wrightii G3G4TNR S3 SENSITIVE 1 3
Ranunculus camissonis GNR S3 SENSITIVE 3
Ranunculus sabinei G4 S1 WATCH 6
Rumexaureostigmaticus GN\R S 1 7
Rumex krausei G2 S2S3 SENSITIVE 6
Saxifraga aizoides G5 S1 1 X
Saxifraga rivularis ssp.arctolitoralis | G5T2T3 S2 4 X
Smelowskia media GNR S2S3 WATCH 5
Stellaria umbellata G5 S354 6 X
Symphyotrichum pygmaeum G2G4 S2 SENSITIVE 3
Trisetum sibiricumssp. litorale G5T4Q S3 SENSITIVE 5
Notes:

! Taxon has been removed finche rare plant list asii undercollected, yet common.

2 Taxon was previously referred to Ramex graminifoliuand included material now considered to be other species.

3 Sensitivedesignation Native species that occur on BLM lands, either hakeaavn or predicted downward decline or depend
on threatened habitat, and for which the BLM has significant management capability to affect their conservation status.
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Watch designationNative species that currently lack sufficient data to satisfyriteria for listing as a BLM Sensitive species
but that should bere-evaluated in the future when more data is available.
4 Although some species occur very close to NRRhis designation requires that species are located within therbaridine
BLM -administeredarea.
5 As suggestd by Alaskan botanists, not through distribution modeling.

Gl Critically imperiled; at very high risk of extinction because of extreme rarity, very steep declines, or other factors.

G2 Imperiled; at high risk of extinctiondzause of very restricted range, few occurrences, small populations, steep
declines, or other factors.

G3 Vulnerable; at moderate risk of extinction because of restricted range, relatively few occurrences, small populations,
recent and widespread declines or other factors.

G4 Apparently secure but uncommon; some cause foriemg concern because of declines or other factors.

G5 Secure; common, widespread, and abundant.

S1 Critically imperiled within the state; at very high risk of extirpation becausernyffew occurrences, declining
populations, or extremely limited range and/or habitat.

S2 Imperiled within the state; at high risk of extirpation because of few occurrences, declining populations, limited range,
and/or habitat.

S3 Rare within the stategt moderate risk of extirpation because of restricted range, narrow habitat specificity, recent
population decline, small population sizesand/ora moderate number of occurrences.

S4 Apparently secure but uncommon within the state; may be até&ngcmservation concern.

S5 Secure and widespread within the state; not at risk for extirpation because of widespread abundance.

T Indicates the global rank of a subspecies or variety and is appended to the end of the G rank for the species.

Q Taxon is questicable or uncertain as currently defined but records assigned to that taxon are not questionable.

? Inexact numeric rank reflecting inexact data

NR Rank not yet assessed



Draba pauciflora R. Brown

Th rare forb Draba paucifloraand its habitat. Imagesused with permission
from Bjgrn E. Sandbakk 2008

Family: Brassicaceae

Global Distribution: Circumpolar high arctic

Alaska Distribution: Arctic Tundra

Ecoregions Occupied: Beaufort Coastal Plain, Brooks Range

Conservation Status: S2 G4; BLM Sensitive

General Description: Perennial herb from branched or unbranched caudegparsely
covered by persistentleaf remains; stems unbranched, leafless, 1 to 8 cm tall, pubescent
with simple hairs and 2- to 4-rayed hairs

Habitat: Near sea level to 1,400 m in Alaska; beach ridges, polygon tundra, polygon
troughs, alpine slopes

Figure 2. Known occurrencesof Draba pauciflorain Alaska
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Figure 3. Distribution of suitable habitat for Draba pauciflorain the National Petroleum ReserveAlaskai areas of
highest predicted suitability are highlighted by orangecircles
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Draba subcapitata Simmons

Family: Brassicaceae

Global Distribution: Circumpolar high arctic

Alaska Distribution: Arctic Tundra

Ecoregions Occupied: Beaufort Coastal Plain

Conservation Status: S1S2 G4; BLM Watch

General Description: Perennial heb, caespitose or cushiorforming, from a branched
caudex covered in persistent leaf remains, branches sometime terminating in sterile
rosettes; stems unbranched, leafless, 0.7 to 5 cm tall, pubescent throughout or rarely
glabrous at the top with simple hars and 2-rayed hairs

Habitat: Known from sea level to 20 m in Alaska; coastal bluffs, river bars, pingos,
hummocks

Figure 4. Known occurrences ofDraba subcapitatain Alaska.
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Figure 5. Distribution of suitable habitat for Draba subcapitatain the National Petroleum ReserveAlaskai areas of
highest predicted suitability are highlighted bythe orangecircle.
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Koeleria asiatica Domin

The rargrass,lria asiaticaand its habitat. Images used with permission from Michael
Oldman 2006.

Family: Poaceae

Global Distribution: North Asia from Ural Mountainsthrough Chukotka Peninsula to
Alaska and Yukon

Alaska Distribution: Arctic Tundra, Bering Tundra, Bering Taiga

Ecoregions Occupied: Beaufort Coastal Plain, Brooks Foothills, Bering Sea Islands, Nulg
Hills

Conservation Status: S3 G4; BLM Sensitive

General Description: Perennial grass, loosely tufted from short rhizomes; culms 5 to 35
cm tall, densely and finely pubescent

Habitat: Known from near sea level to 600 m in Alaska; river terraces, river bluffs, river

ato

banks, river bars, sand dunes, tundra, alpinglopes, lake shores

Figure 6. Known occurrencesof Koeleria asiatican Alaska.
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