Welcome

Welcome to the first issue of the
Gap Analysis Newsletter. This is an
informal product intended to share
information among scientists and staff
involved in the Gap Analysis Project
and to foster coordination and
cooperation among all participants.

The Gap Analysis Program is
growing by leaps and bounds.
Initially funded by the Idaho
Department of Fish and Game, and
the National Fish and Wildlife
Foundation since 1989, major funding
has come from the U.S. Fish and
Wildlife Service with significant
contributions from private and state
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cooperators. From that beginning
only 3 years ago, we have seen the
budget and the number of states
involved expand dramatically. The
President’s FY92 budget includes
funding for the program in the base
for the first time. The number of
states and other agencies secking a
Gap Analysis of their land is growing
even faster than the budget. As the
first real results are produced, we see
the potential opportunities expand,
and support for the concept grows
seemingly exponentially, with them.
Our vision at this time is to
complete the Gap Analysis
nationwide before the end of the
decade. The data gained will provide

critical information for land and
resource management and
acquisition, with direct benefits to the
protection of biological diversity, and
can also serve as a baseline against
which we can assess future change.
To achieve these goals we need to
maintain consistency, continuity, and
communication. This newsletter will
provide one means for that
communication.

Best wishes on this exciting
endeavor.
Ted LaRoe, Director "
Cooperative Research Units Center
U.S. Fish and Wildlife Service

Director’s Corner

The information obtained during
a Gap Analysis program can be used
for a variety of purposes by state,
federal and private land and natural
resource managers. Gap Analysis
provides us for the first time with a
national scorecard on which we can
determine how much of our nation’s
biodiversity we have managed for
long-term survival in self-sustaining
natural populations and communities.
As a result, we are in a position to
add to the already impressive
collection of wilderness areas,
national parks, private reserves, and
national wildlife refuges to.create an
American biodiversity network: a set
of areas managed for survival of this
nation’s natural heritage into the
22nd century.

This can be accomplished by
examining the distribution of lands

managed for biodiversity against the
distribution of the elements of
biodiversity and identifying the gaps
in the existing biodiversity protective
network. These existing refuges
would form the nucleus for the
American Biological Diversity
Network. Federal land managers can
then assess the importance of their
lands to filling these gaps and making
the appropriate changes in land
management practices. With full
knowledge of the distribution of the
elements of biodiversity, gaps in the
protective network that fall outside
federal and state lands could be set
aside through efforts of the private
sector. Using the information
provided, the American biodiversity
network can be fully implemented
with the minimum expenditure of
dollars and land.

What Gap Analysis IS

What is Gap Analysis? Itis a
proactive approach to protecting
biological diversity using surrogates
such as vegetation type, vertebrate
species richness and butterfly species
richness. It is the first step in a
nationwide program to assess how
much of existing biological diversity
falls within areas managed long-term
for biodiversity. It builds on the
strong programs initiated by the
Nature Conservancy and individual
states. It will provide focus and
direction for efforts to conserve
biological diversity. This is
accomplished at landscape levels of
resolution with scale ranging from
1:500,000 to 1:100,000 and minimum
mapping units of 5-200 acres. Gap
Analysis identifies and classifies
biodiversity at the regional and state
level and determines which
components of biodiversity occur in
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Data layers included m a Gap
Anslyss mclude sovual vegelaiuon,
|mulndmubuum,

A map of aciual vegetation i the
backbone of anv Gap Anabvss. The
purposc of the vegetation map u (o
prodectree siatus of major vegetation
types, and 10 develop and refine
range mapa for indridual speces that
can be used m wildlife habatat
classification. A ncillary mlormaison
used 10 map speaes distribuuoas
inclade elevation, dasdrilwatsonal
mformatson oa speces [rom The
Mature Conservancy, sialc wibdhile
information svisems. U5 Fish and
Wikdlife Service bird surveys, siale
stlases, and other published and
unpublished disiribution records

What Gap Analysis is NOT

By combimng modern [echnodogy
{mﬂ:mﬂﬂﬂﬁlﬁ'ﬂ:.
Information Systems) with ecological
concepls, Gap Analysis can provide 3
raped, mexpensive and surprisiely
refiable sssessment of the distribution
and status of boloocal drversary,
However, every acl of maps or
computer dalabases bas hmilatwons
and Gap Analysia B no cucopln,
Here are some things Gap Analysis
doeenn't do-

Chir vegeiation mapy do not show
hahirars svialier than the muneearn
PREPPANE Wit
like meadows or riparian arcss o
forests, are so small they don'l show
up on our vogetation These habalals
mui'ﬂﬂiﬂtmﬂiﬁﬁlﬂ“ﬁﬁ.

in 3 vegstaon polvgon, but nol ther
proce bocniioes

Our vepeianion maps do nel thow
Nand uge

We are able 1o identify very carly
suceessional sages of forests (1.,
just after a burn or dearcutting), but
il & diflicudt o mod empessadble 1o
sccwraicly determine stand age from
satelbie mmagery.

Thr isbeds on vegetafion polygom
dir mot igentify mingr mehitions of
aaljowming huatktat fypes.

The boundary between differend
vegetalion types is rarely a sharp
edge. Therc's usually a transmon
zone where paiches of the rwo rvpes
change 1 frequency. A small sample
phol 2 transition rone may well
h.-.-::ﬁ,l'[muﬁﬂpuﬂim:lhlnlbﬂ

hyuuu.q-hhﬂ This is

mﬂpqu
disribution gre nol mdps o Ipécies
uliserilvii s

Any disiribulion map s a
generalired predicion of the
anflipm:l“hll
known dutribusonsd imits  Local
populatinns may become established
or die ool on partscular habioa
parches. Gap Anshys predicied
diszributon maps are an application
ol the waldlife habest relstomdip
concepl to digital information storage
and snabwis Comparisons of speces
lists from Gap Analysis dsta lavers
with those from sell-abeded hebl
sites have been encouragng (o
date—with abouat 8% sucoess m
Just like any range map, the preacnce
of a species on 3 sile must be
confirmed i the Geld

Char map of prediched habutat
disibunon do mot reflect habuast

We make a prediction about the
presence of a specics in a landscape,
but not about sbundance. We

prodict a speces 1o be presont
whether it i5 BCAMCE OF COmMMoR.

Crap Anabsiv it 80N & DL
Jor threatened and endangered Specicr
Giap Anshai was designed 1o

identify uwprotected habstats and
spoaes before they become
endangered, This ksowledge will not
belp recover cadangered specags. W
believe there arc biolopcal and
ethncal reasoms o prevenl

effons 1o rescuc specacs thal humans
have jeopardized. We cooperate wuh
sate natural beritage programs (o
ener locatinns of threatened,
endangered and candidate specses
intg our GIS data lavers. These
losemlsines can b died ih SOBFEBELWOE
with other data layers Lo develop [ully
integraied conscrvaln SFalegy.

Crap Amahdis i sl @ Bbsumiie
for @ nononal Mologeal murvey.

We necd 10 improve our
knowledge of the systematics,
lazomomy and distribution of all
specics based on fickd observaion
and speameni. b will be 5 lengiby
and expensive process, begun by the
Buorcau of Busbomcal Survey m the
nimeteenth century. Because of rapsd
habiai loss, there & & need for a
quick msessmenl of the probethc
disribution of speces, and
communities for comservation
parposcs. Gap Analysis provides
such an ssscssmend, The
distributional and ecologeal
databases used i Gap Anabyn will
be mproved 3 more of the naton's
biokogical resources are sdequalely
surveyed,

Practical Applications

VWhen informatson oa the
distributson of the elemeais of
biodiversity are combined with data
oo land roning, predicied urbas
growth, urban and rural arcas, and
arcas important for grazing, logmng
exploilahle natursl rescurces,
potential conflicts can be wdentificd
Thas should facilitate preparanon o
long-term managemend plans for
federal agences, and 1o focus and
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proups. As § result, it should be
easier for resource masagers Lo be
proactree rather than reactive m their
efforts 1o protect this sation’s rich
satural heritage.
Presently, Gap Analysis & being
conducied b 13 gates  Californis

Orcgon, Washington, Tdaho, Utah.

Montana, Colorsdo, West Virgimia,
Vermont and Massachusetis In

Gap Analyss this year. The siaie in
which the work will be conducted has
yei (o be selecied. Gap Ansbmis of
additvonal states will be mitisted as

natiomel mep of bodiversity sl stan
mext fiseal vesr, and that work will be
conducied M Utah State University m
collaboration with resesrchers af LIC
Sants Barbara and the Liaversity of
Idaho.

State Reports

Arirona

The Arizona Gap projedt
Statement of Work has been
compleied and beon ot (o the
80 we are omly & shorl Bme away
Jim Walsh {Arizons Remote Sensing
Ceznter, UA) and T travelled 10
Fhoealy The purpose of the irip was
1o (1) address the AGIC comncil
{Ariznns Creagraphic Information
Council) on the narure and stams of
the Giap project, snd (I) mest with
represeolatrees from interesied siate
sddress went smonthly, and there
ssemed Lo be mieresl oo the part of
Council members in keeping rack of
Gap's progress. More mnponant, Jun
and | gathered quite a bit of wseful
nformation and suppon from peopls
working with State Lands and Siate
Fuh sad Game. These developments
are summarired s folows:

1) Vegetation mapping: As
predicted, the greatest amouwnt of
mterest and controversy concerns Uos
part of the project. In 1985 State
Lands (primaridy State Foresiry)
produced a land cover map of
The major emphas in this mapping
project was mmed a3 foresiry
components of the landscape; henes,
they used imagery from lalc summer,
hence the cnibicsm by some parties
thai rangeland/grassland communstics
were ol adequately classified and

mapped Jim and | looked over thesr
work and coscloded that we probably
eouldst do smy better job on the
lorested areas using Landsat TM
data. This sllows us 1o sequire
magery [rom late spring (May),
which will opuimire the classification
nf rangelands. Al the same tme, we
can acquire the GIS dats set for the
map State Lands pul logether 1o
verify for changes and 10 compare the
effoctivencss of the two sowrces ol
umagery [or vegelation clagsificaring
This is significant m that il should
cxpedite and mprove the produst
immenscly. We obtained 8 copy of
the vegetation classification wsed for
ihe 1985 map and will distribuic to
the pecessary parnes.

We also have the support of
Gary lrish, who is in charge of the
stale's GIS program_ There i a
sigmificant smount of wseful
wsformation 1o be gained from the
database that will contribute 1o Lhe
seccess of Gap. The hydrologie and
iand ownershup databases are
currently being updated at 1:100,000-
scale, complets with enhanced
prove uschul 10 Gap.

2) Wildlife mapping: State Fish
snd Game n currently geanng up
their GIS program. Gap will pay the
salary of 2 lechnscuan Lo assisl in
updaling Lhe non-game Heritage
databsse for 69 mooths Ths
mmﬂh-ﬁ—d

spocati by some type of coordinale
mmhtﬁm}l
end will be mseful m produceg the

Matural Resources. The ART
program is geared toward developing,
demonstrating. and transferring
advanced technologies (ncludmg GIS,
remotc sensng, and GI5-based
modeing) for more efficent resourcs
managrment

During January-February 1991, a
senics of mectngs was beld 1o
mtroduce the Gap concept 10 Arizona
resource masagers and 1o ideatify
poteatial cooperators. Dy, Lec
Graham (ART/University of
Argona) is serving as Princpal
lovestigator for Arons Gap
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Amalyss. Dr. Graham is & systems
coobogast with 7 yoars cxpenenos in
GIS and remois senang for foresiry,
wetlands, and wildhfe applscations,
Co-investigators incinde Dr. Gy
mmapumhﬂ.

Mr_ Jim Walsh [(Armzons Remole
Semsmg Center, responsible for image
mappung |

Ardoma abrésdy hat 3 stirong GIS
program (ALRIS Arizons Lasd
Besources Information Svsiem),
providing Gap with much of the
required dala and & strong base of
people siready [amibar with Gl
concepls and spplications. A
presentabon 1o the Arizons
Geographic Information Councl
{AGIC, conpasting of representatives
from sislz and federal land
ﬂwm} I-I.I'!'I!.ﬂip':.-'
deal of mierest 1 Gap, Additiosally,
uhv:ulﬂedlhmnwmd

the Arizoma Siale Game and Fish
(who mamtainc the game and non-
pams databases. [or Arizona).

‘Workang with these cooperators,
prionly sciivities of the Gap project
are summanzed as follows. First,
need [of enhsaaing the current
vegelation map (compleied in 1985 by
ithe Forestry Division of Stste Land
Dept.) was identified. Thas map was
compiled from LANDSAT MSS
umagery from lale summer, s pudged
quite pood [or forested areas, bul Lhe
classificanion s nof sufficient for the
lower elevation rangeland | grassland -
mappng from LANDSAT T™
mmagery from carly spring, which will
oplumize lbe debmeabon of these
vepetation classes, It will also allow
us o map the Mavaho ladian
holdings, which were nol mcluded n
the carlier map. Sccond, Gap will
sapply a techmacan 1o the Game and
Piah 1o sssisl wn updating the non-
game Heritage databasc. Fmally,
initial mapping ¢fforts will be

Arivens i of coarse, surmouded
by other “Gap® sates. Now that the
Iramework Iof coOpEralon is
eslablished within the slate, we will
pmumwﬂ—qm
snalvels bndicares that there i a grest
polential of mmagerv-sharng with
LUlrah.

Inlormation on the Arizona Gap
effort can be obtained by contacting
D¢, Lee Graham (602/621-T2N o

Dr. Eugene Maughan (602,/621-1193)

Las A Grahaw, ART/SRNE,
Liniversity of Arizons

California

Numerows offorts are underway
California (o assess the slatus of
biodrversty in the state. Most are
being conducied al local io sub-
regional scales, and many wre focused
on species or commenibies of special
concern. Curreatly lacking is an
overview of the protection status of
species and communities both
statewide and i the western LS. as
s whale, The Californis Gap Anshyss
progect & mimed al providing thes
satewide perspective. T & & fwo-
phase program, initially focusing on
the southern hall of the state (Phase
1) and ending wp with completion of
the morthern hall (Fhase T,

The California effort s usmg
cxrting dptal geographical data sets
on land uwse, land cover, land

Department of Forestry and Fre
Protechon, the Californis
wdFﬂudﬁunTh
Mamgre Consermancy, Southern
California Edison and the State's
Teal Dais Center, s workmg 1o
complete and/or 1o verify the
accuracy of thess dats, Up-to-daic
maps of the dstribution of vegetalion
and spoowes hatwiats (Wildlife Habaat
Relationships (WHR) Habita: Types)
are being produccd wsing Thematic
Mapper satellive data. Upland
vegelation mosaics will be mapped
nsing & MINIMUM MAPPRE Uit
(mmu) of 100 beciares (247 pores).
Major wetland arcas will be mapped
using a 4kboctare (¥9-acre) mmu
The sccuracy of these maps wall be
tested and refined by exiensive Fcld
Once the digital database o
compiled, the WLR habiiat relations
maps will be spplied 10 predict the
current dstribution of potenlial
habstat for all mative terresirial
verichrale speaes in California (570
npnm].u-dup-uu-.,

(Image Proccssing Workbench). GIS
anfremare mcludes ARC/TNFO,
AUTDCAD and GRASS

Several rescarch issues are being
mulhnumdlh-ud',
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underway based o a large set of
vegelaion ransecis locaied randomly
scross the southern half of the state.
This sndy consists of mappieg
\l:.ﬁﬁ!.ﬂ-‘lnhnlﬂi—-
vranseots divded o 125-m 1 12%m
plots. Ome transect was located
randomiy i each cell of a 15 by 15
minuie statcwide gnd. Vegelation
iui&ihmhd-ﬂduq

Tests of mappng methods are
enderewy for & 1-degree by 1.25
degree regaom of the encompassing
portions of the San Josquin Valley,
southern Sierrs Mevada, Owens
Valley snd morthern Mojave Dessert
Extensive ground dats and more
detailed grographic datasets for this
regnn bave already been collecied.
of TM data 1o pholoinierpreistion of
daptal mmagery using ARC/TNFO and
ERDAS m the live-ink mode
Methods are being compared m
lerms of ime, cost and the spatial
derail and accuracy of the Fnal
products
Frank Daviz
LAC Samta Barbare
Ken T. Semith
California Dept. of Fish snd Game

Caolorado

The U.S. Fish and Wildlife
Serviee's Mabonal Ecology Rescarch
Center (MERC) 1o Fort Colling,
Colorado, u developing the Colorado
database for Gap Analyss. Work
began in carly March 1991 and is
comequently m the carly stages of
dalabase development. However,
months of pre-planmng allowed us 1o
Slart 85 s00n 8% budgels were
approved and task orders were in
pace. This report will provide 2 brief
meervicw of the proceduares we will
uss 1o construa the Colorado
daiabais

Digital Data Reau

The base maps for Gap Anabysis
The wdividual specses range maps
will be derived from the vegetation
EER.

Land Scatus Databasc

The land sares miormabion wall
hmﬂmmmm
series of land maps
published by the Buresu ol Land
Management (BLM). The BLM's
Colorado State Office has agreed 1o
provide us with the mylars for all 54

will allow us 1o import these dats and
vansfer the fingl, completed databass
to BLM.

These maps congain the
delincatxom for siate, priveic, and
federal lands However, the location
of preserves, whether they are private
or federal, are not mdicated. The
HERC & working with The Nature
of Wildlife {CDOW) and other
ageacics to ideatify the locations of
these protecied areas

Maps arc being digitized m
ARC/INFO which is runsing on a
Prime super-minicomputer ot the
NERC facility, To date,
approcmately frve quadrangles are
complete. As adjacent quadrangles
arc completed, they are merged 10
cheek edge matching and cventually
will be wed to construct & statewide
base map. We have found thal using
dogble precmson resails m very fow
probicms with edgr malching We
plas 10 maintam the final map n
singlc precision becauss of the
increascd slorage space required of
Scgsipuon Datshgse

The vegolstuwn dalahise will be

classification system for the western
Umited States A draft for Colorade
is svailable and will be the
clasaification system used in this
- . saluiiais will
be developed to other exisfing
assiFicati

Simeen full T scenes are
required to prowide full coverage for
the state. These scemes will be subser
o malch sinndard 1250000 scale
map sheets. Each map sheet will be
dagitized and merged 1o sdjacent
Quadrangies lo complete 3 vegetation
layer for the snie s described for
lamd statms. The Colorado Division of
Wikdlife (CDOW) has several TM
scenes which will be made awailable
lo the project and the firw image for
phato-reproduction will be completed
in mid-April Photo interpretation
scheduled 10 begin m carly May on
the first 1:250,000 scale photographic
primi,
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Speges Range Mags
The Colorado Wildlife Species

ldaho

The ldabo project was the first
Gap Anslysis projeat designed and
sccomplished waing GIS. Due 10
results, addilional Gap Analysis
prosects were staried in the
surrounding states. The ldabo
Department of Water Resources
(IDWR) it acting as the primary GIS
for ldabe and Oregon,

In sum, most of the digital daia
required for Gap ansbysis of ldaho
are complete excepl for a few loose
Specific daia leyers and their status
on this date Follow.

The ymeclalion layer shows actual
vegelalion Types for the entire state.
The latest edits were comploted
mid- 1990 o vegelaton polygons
southwest [dabo, and some manor
changes were made 1o vegetation
groupings shortly after Ul

Managed arcas. also referred 1o
as “reserves” display arcas that bave

50ms Spodidl MAREGEMEN] PUTPOSE oF
constram!, and the degree 1o whaich
biodiversity is proteced (socording 1o
The Matuwre Coaservancy prolecthon
staius critcria). Mensged arcas were

completed in carly 1990 st 1:100,000-
scale

Drwpership (Surfsee
management). a8 coarsely defimed by
the BLM Surface management map
seres af 10100 000-scale, s complete.
The BLM maps simply ideatify
ownership as private, state, and
federal, which is broken down by
laver i umdergoing some lasi-mimute
edge-maiching and socurscy checks
We have slso received updated
information from the BLM for a fow
pankandle queds

Eachier's potcolial vegstation
complcted in carly 1990 from
1.3, 168 000-scale source material
(U5, wall map).

d | mendilied
for Idabo by Caicco) was completed
i earky 1990 from 1:7 500, 000-scale
source material (115, map).

The digulal hydrography (sireams
and lakes) layer of ldabo, st
1: 100, 000-scale. 15 mear completion
for the entire Halc.

With regards 10 wetlands. 2
coniraci B bemg approved w iatiaie
a pilot projedt 1o assembile a wetlands
layer from classificatson Landsst T™
{Thematx Mapper) magery.

Dngtal compilation of dais layers
required on the Oregon Gap Asalysis
Project began m July 1990 with the
initial input of vegetation dala
Currently the mapagement arcas arc
beang digaized.

The gcofegdns yer has been
digitized by the Universiry of ldaho.
planned for the Oregon project, bu
have not been maried yei They
meiude wetlands, wildlife distribution
models, ownershop, TEE speces, and
bydrography.

Compilation of the wtlands layer
on 1:100,000-scale maps from
USFWS MNaticmal Wetlands Inventory
1:24,000-scale maps is slmost
complete. Tt is duc to arrive at our

Buttedly distribution modek
Drgital compilstion s complete for
1,/3 of the siaie by the Dregon State
Center & sending daia to check

the data from botterfly
location records maminined by the

Approamately one-quarter of the
stale (the Willamotic Vallcy) has
bees digitized at 1;100,000-scale for
Owaershap (surface management).
The Oregon Siste Mapping Advisory
Council (SMAC) has completion of
this lwyer sx & poal for mad-1992.
inchuds the 1/5GS national map
series ol 1:2 500,000-scale, and it
breaks down the theme inlo a fow
categories

Threaicocd and cndangricd
fm&ﬂmmﬂ.hi
data (latiude snd longiteds) are
svuilshle from the Oregon National
Heruage database. The Threatened
& Endangered (TRE)/listed species
coverage is complete. It was compiled
from dats supplied by Crajg Groves
ot the Idabo Natural Heritage
FProgram i late 1989 and carly 1990
Ii imchodes mreal, hoear, and pomi
distribuiions for 37 snomal speces &
1:500,000-4cake. Three species, the
Coeur d"Alene salamander, the
mountsin goat, and the pifon mouss,
require further work before they are
mchaded

Wildife specics models The
county-of -occurrence dats sel .
complete and on file at the Oregon
Matwral Herilsge database. Oregon
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mid- 1990 o vegelaton polygons
southwest [dabo, and some manor
changes were made 1o vegetation
groupings shortly after Ul

Managed arcas. also referred 1o
as “reserves” display arcas that bave

50ms Spodidl MAREGEMEN] PUTPOSE oF
constram!, and the degree 1o whaich
biodiversity is proteced (socording 1o
The Matuwre Coaservancy prolecthon
staius critcria). Mensged arcas were

completed in carly 1990 st 1:100,000-
scale

Drwpership (Surfsee
management). a8 coarsely defimed by
the BLM Surface management map
seres af 10100 000-scale, s complete.
The BLM maps simply ideatify
ownership as private, state, and
federal, which is broken down by
laver i umdergoing some lasi-mimute
edge-maiching and socurscy checks
We have slso received updated
information from the BLM for a fow
pankandle queds

Eachier's potcolial vegstation
complcted in carly 1990 from
1.3, 168 000-scale source material
(U5, wall map).

d | mendilied
for Idabo by Caicco) was completed
i earky 1990 from 1:7 500, 000-scale
source material (115, map).

The digulal hydrography (sireams
and lakes) layer of ldabo, st
1: 100, 000-scale. 15 mear completion
for the entire Halc.

With regards 10 wetlands. 2
coniraci B bemg approved w iatiaie
a pilot projedt 1o assembile a wetlands
layer from classificatson Landsst T™
{Thematx Mapper) magery.

Dngtal compilation of dais layers
required on the Oregon Gap Asalysis
Project began m July 1990 with the
initial input of vegetation dala
Currently the mapagement arcas arc
beang digaized.

The gcofegdns yer has been
digitized by the Universiry of ldaho.
planned for the Oregon project, bu
have not been maried yei They
meiude wetlands, wildlife distribution
models, ownershop, TEE speces, and
bydrography.

Compilation of the wtlands layer
on 1:100,000-scale maps from
USFWS MNaticmal Wetlands Inventory
1:24,000-scale maps is slmost
complete. Tt is duc to arrive at our

Buttedly distribution modek
Drgital compilstion s complete for
1,/3 of the siaie by the Dregon State
Center & sending daia to check

the data from botterfly
location records maminined by the

Approamately one-quarter of the
stale (the Willamotic Vallcy) has
bees digitized at 1;100,000-scale for
Owaershap (surface management).
The Oregon Siste Mapping Advisory
Council (SMAC) has completion of
this lwyer sx & poal for mad-1992.
inchuds the 1/5GS national map
series ol 1:2 500,000-scale, and it
breaks down the theme inlo a fow
categories

Threaicocd and cndangricd
fm&ﬂmmﬂ.hi
data (latiude snd longiteds) are
svuilshle from the Oregon National
Heruage database. The Threatened
& Endangered (TRE)/listed species
coverage is complete. It was compiled
from dats supplied by Crajg Groves
ot the Idabo Natural Heritage
FProgram i late 1989 and carly 1990
Ii imchodes mreal, hoear, and pomi
distribuiions for 37 snomal speces &
1:500,000-4cake. Three species, the
Coeur d"Alene salamander, the
mountsin goat, and the pifon mouss,
require further work before they are
mchaded

Wildife specics models The
county-of -occurrence dats sel .
complete and on file at the Oregon
Matwral Herilsge database. Oregon



Gap Analysis Newsiemer - Vol 1 No. | - Spring 1991 - Page §

Department of Fsh and Wildlife is
proparing tbe wildlife: habatat
relationships data sel.

Hwdrography (streams and lakes).

Possible sowces mclude the USGS

1100,000-scale DLG [Digital Line

Graph) serses by quad and possibby

the USOS Waler Resource Division's

data by basin (in Portland).

Hal Anderson: Chicf, Technical
Seracer Buresu

Robert Harmuon: Senior GIS Analvst

Betimerrr Kection

Darvid Podmer: Digitizer, Resource

Informanon Section

University of ldaho Contribution
o Gap Anslysis

In Tdabo, we arc well on our way
o completing Gap Analyss. We
bave been of i for nearly 3 yoars
Along the way we bave had mapy
successes, made a few mistakes. and
bearncd a kot ‘'We heve & lol Lo share
with other states about concepts,
iechmques, and belpfol hints
Through this sharmg process we bope
lo purture the development of
compatible state-by-state Gap
Analwmes. Also, we may be able 1o
prevent others from repoating some
of our misiskes and produce an
environment for & smooth cooversion
o reginnsl Gap Analyses.

For thas first Gap Anabysis
Mewsletter, bowever, »e arc going [0
limit our material to an updale ol our
progress. That will leave room for
evervone Lo bring us all up 1o speed
on their projects. Future editions of
the mewnbeiter will conlain more -
depth maleral oo ldsho Ciap
Analvses,

Dhur vegetation map Wik
completed al 1:500,000, mostly from
emsiing maps. ldabo Departmest of
Waler Resources digitived the
vegeistion map, = additios Lo
building ownershsp, managed areas,

mwmm

Most of these data scts were staried
from scratch and it has beea a time-
consuming thankiess task 1o get them

putl logether.

Fmiru-thtH-HHuld
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of Exvironmenial
ton: Tehaads Saland Division of
Fish and Wildlife; Mew England
(e of The Nature Conservancy,
Umiversity of Rbode Island:
Limiverssty of Connecticut; LS D A
Forest Service Northeastern

A meeting was beld sl the
Regronal Office on February 15,
1991, 1o briel Servace and olhers
agency safl oo the concepl, methods,
Iﬂn":iﬂl_ulﬂlpﬁlﬂﬁl,ﬂi
1o allow Region 5 Umils to codrdinate
and discuss details of Gap Analysis m
the sortheast Attending the mecting
were siaff from the Regonal Office,
Ulnits in M assachusetis, Vermoal,
Mame, West Virginia, New York, and
Peomsvivania, The Mature
Comservancy, Envirouméntal
Protection Agency; and the
Massachaserts Exeontive Office of
Ervuronmenisl Alfsim. A slide
presentation oo Gap Analysis was
grven by Curts Griffin uung matenal
from J. Michasl Scott, as well as
additional shdes and nformation
specific 1o the issoes in New Eagland.

Montans

interests and seeds. We also have
drafied » proposal and work order,
phid cifcalsied the lormer 1o
cooperators and collaborators for
inpat. A three-yvear budget has been
developed. We are proparing the final
propossl and work order documents
snd expect lo submit these formally
within the next few weeks Al thas

point, we expect o use Landsat TM
mmagery, bul we uiill have sol decided
bereeen digital and manual
classification methods. This decsion
cooperalon in-dale ad well & s
ldabo and Wyoming
Dv. Rolanad Redrmond
Mongana Cooperathve Wildife
Ressarch Lini
Limswerzity of Monians
Oregon

The Orcgon Gap Analysis
program bas been underway since
laie 1988, and is the frst staic
program o use LANDSAT imagery
as the basss for its vegelation map.
Steve Cascen, who developed the
Idabe Gap Asalyais vegetation map,
bas collsborated with Jimmy Kagan
Oregon Mafursl Heritage Program
Coordinator end Ecologst, to
prepare a 1:250,000 vegetation map
of Oregon from LANDSAT MSS
false-color infrared positive prims.
Vegetation polygon boundaries were
drawn by photo-mnterpretation and we
used ground-based. larger-scale
vegelation maps (o sssist with
was M0 scres, bul mosl polygons
represent areas larger than scveral
thousand sores. These methods kepl
cost down and allowed lebeling ot &
very fine level in the vegeiation
classification kicrarchy; bowever, our
expericness led us to recommend use
of digital thematic mappag imagery
for future propects, We feel uang T
faciitate cdge-matching data scis
scroas wtate [imes, 'We have prepared
s manual describing 118 vegetation
cover types in Oregon oo the basis of
in canopy, shrub and berbaceous
layers. The 90 shrub and grassland
types are described st 8 finer bevel =
types. 'We plan 10 sddress
fragmentstion | forest polygons with
pn aftribute feld

Drafts of the dugatized Oregon
vegelation map were delivered m
December 1990, Editing should be
complete by June, and an agency

review drafl is expected by med-
summer 1991 We have also
rangferred (he boundanes of about
BO0 managed areas to 1:100,000 BLM
land stafus maps and these are
currently being digitised s part af
our contract for GIS support with the
Idabe Department of Water
Resources. We bave becn
cooperating with the Oregon
Department of Fish and Wildlife 10
deveiop a satcwnde wildlife Mhabital

e dasad Existi
WHR documents hove been cross-
walked 10 our vegelation cover types
and the WHUR matrix 5 now being
quality comtrolled. We have
cooperated wilh Cosscrvancy 1o
complete their Verichrate
Characterization Absirac Datsbase,
which we will use 10 model the
ranges of vertebrale species. We are
o prepare distributional databases
for butierfly species.

State experts on bird, replile and
baunterfly distribution have agreed to
revicw our drafl animal distribation
mﬂllﬂ.ﬁumm
location of larger (> 100 acre)
weiland compleses from USFWS
Natonal Wetland Inventory maps 1o
1: 100,000 BLM land status maps,
This data layer will allow us to
address the protecion status of
-ﬂhﬁ‘iﬂ“hmh
m-y-m.ﬂmhnh

im review drafl form by the las
guarier of 1991.

ldahey Cooperative Fish and Wildlife
Research Ling
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Utah/Nevada
FProject State
We hope to have the frst

analysis of a compleie ecorepon (the
Wasaich-Unita, afier Dmernik) by
late sumener. Anshyses of the Basin
and Range and Colorsdo Pistcan
ecoregions are Dol expeced ungil
tummer 1997

We have been cxtremely
sncressfal 1 moorporatmng mio our
database exlani dala sets, prascipally
relaling 10 vegotabon, from & vanety
of sources. In addition, several of the
Mational Forests in the Greal Basin
purchased the Landsat Thematic
Mapper data (TM) imagery for ws in
return for "cut-outs” of the plant and
forest boundaries. Mot foresis also
bave promised Lo belp us grousd-
truth both vwegetabon and animal
distributions, thercby enhanong Lhe
quality of the database.

For groups just bepnnuing gap
enalysis, we encourage vou o strike
whalever desls vou can with
managemenl groups in your sres. o
mosl mslances, we found pubdic
agrncies cager (o work cooperatrely,
Several, however, required bard gells,
and several more are waiting for
Gnished resulty before determmang of
ihe dois will be of beoslit io them,

We describe below three aspects
of our ongoing analyses we feel might
be of imterest o those just beginming

gup analysis The first two discnss the
mﬂmnmm
T™ scenes to purchase and our
protocol for gandarditing refleciance
values between different TM scenes
Last, we discuas the database wsed 10
develop the animal-vepetalion
associstions. o subsequent
pewsleiiers we will discpss wevs to
easure maxmum Bexibility for fubure
spplicanons and implementanon of
the gap analyus databasc, and
describe 8 “user-fnendly” mens
system we are developing for public
and privatt agencics wishing 10 use
the databasc

For further information, contact
T. Edwerdg, 801 /T50-2529,

the Haain and Rasge, Waanich-Usita,
end Codorado Platean Ecoregons
{after Omernik). Regardless of the
amalytcal method (digial or manual),
certpin faciors need 1o be conudered
when purchasang or collecting
remolely sended dats These Bactors
cenier oo the need 10 maich mnages
scrids boundarics snd 10 muslsis §
certam amownt of consitency in the
phenolopical character of the
vegetation. For an ares the s of
the Great Basin, it is imvpossible to
soquire magery that is temporally
identical of, I some instancey, evens
similar. The rule of thumb we have
msed is 10 purchase images ms
pheackgpcally close 1o the peak
growang penod as possible, This is
very difficult in & region that varics in
lstituds and has drastic varabons m
topography, such as the Great Basio.
Certain coBCEsshons were mads in
order to colleat cdoud-free imagery in
as close & tcmporal spread as
possibic. We collected imagery of
carly summer (June) im southern
latitudes, but as we moved north, the
June period translsted 10 snow at
hagher clevatyems We thereinre had
1o acquare a2 summer imagery (July
and August) for porthern lativedes.

Deasions between doud-free and
compromise. If the clowds were along
the east or wes{ overlap of adjacent
orbital paths, and the adjacent
mmagery was cloud free, the douded
image would be purchased if the
than the cloud-free counterpart. In

Ermaged.
For further information, contas
D. Ramsey, B01,/750- 3761,
Matching TM scone brightness values
T™ scene brightness values (BY)
vary i@ both tme snd space dus 1o
ﬂrmw

conditions, Therefore, when areating
mosaics containing several T
sceoes, the BY need (o be cqualized
to provide successful edge matching
berweea two scenes having different
dates The method we have wsed i lo
select & "master™ TM scene &s the
core scene weed 1o adjost the BY of
all other scenes. The ideal master
pwrens has several sitributes: 1) the
scquisition daie is representarive o
ceniral to all project scenes; ) the
sceac covers a broad spectrum of
lsnd cover classes {(eg, in Utah we
chosge o scepe containing portions of
the Wasatch Mountaing, Basin and

haze om these shoner wavelength
bands. We used the

wwnlves collecting & sample of very
dark pixels (g, decp waier or
shadow) in bands 14 and finding (he
maiching sct of pixsis im band 7.
Because of the long wavelength of
band 7, these pixels are assumed to
represead rue BY. The Y-intercep
of the least squares equation is the
amount 0 be subtracted from the
image 10 remove the atmospheric
bias. The master scene can then be
uscd to “trais” the brighteess of the
adjacent scenes. Owur method samiples
the overiap pixcls berwoen adjacent
scemes and calculates the BY mean
for the owerlap arca in cach of the
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scemes, The difference m the reo
means i used 1o bus the adjscent
scene 1o the master sceme by
subtracting or sdding the difference
amount. The adjusrment of the
adjacent image i smilar in aature 1o
correcticn method.
Other merge malching
lechmigues do exist However, they
tend (o stretch the eatire histogram
to match the master image. We feel
that 10 maintam as much of tee
onginal sature of the image as
possible, buasang the histogram 1o
maich the master image i prederable
lo sreiching of comprossmg the
entwre hustogram_ Most of the onginal
distribution i lost when the
histogram is sreiched, whach may
aflect the ability to properly chassify
&nq:.w:iﬂthﬂlhln

The Uhiah Dhviston of Wikdlile
Resources has developed a
Computerized Fish and Wildhle
Information System (CFWIS) that 15
nmﬂuﬂmfm Ebrary that

CFWI1S was developed in cooperation
with 3 naionsl effort by the Multi-
State Fush and Wikdlife Information
Svatems Project based in Blacksburg,
Virginia, (o establish rapid wildlife
Unah's CFWIS was developed
using the Advanced Revelatbon
daiabase management software. Some
of the information categonics for each
specics included are Lasomamy, status,
distribution, ecoregions, habatat
miinciaions, brecdmg and Teedng

exensive references for cach fiedd of
ok )

The purpose of the CFWIS is o
catshlish & process of coordinating
and compiling the dverse body of
mmﬁﬂ“ﬂ
eolieges / universitics, CORSETVRGon
organizations, profcssonal socctics
and mdrviduals into ¥ comprebenshe
information system. The system
designed o cuhance fish and wildlife
coordimsiion = the land wse mnd
manspemen! deciuon-malng process
b providing techmcally sound data
on animal species in a Umely manner,
The systcm provides a procedure for

1. Summariving fish and wildlife
species information in & sandard

2. Establishing & focus lor
coordinatmg asd compiling fish and
wildlife mformation withun the statc
fish and wildlife ageacy.

1. Developing a process for
managing fish and wildlife

By ming the CFWIS in
process, information can be rapidly
retneved and med for resslection of
species. distribotion on vanous
information can be searched in three
arcas of detall The broadest category
would be on an administrative
distribation. This category wouald
inclade species distribution in broad
parameters of cousty, forest, park, or
other sdmimistralive ared

Intermediate calegores woukd
include mformation on peneral
habital distribution, such s
vegetation types, ecoregions, and the
land use land cover classificathons,
Narrow calegories. are those of
specific prelerence, use, or season.
rﬂﬂhﬁpﬁ,hpﬁﬂ.ﬂ'.m
of we of those habitats. Since
information in these arcas is not
available for all species, first
peecration distribution maps may be
to the intcrmediate level of accuracy.

should prove 1o be onc of the minor
obstacles of Gap Analyss.

For ferther information, coatas
D. Foster, 801 /538-4859.

Thaomar T Edwgrdr, Jr.

mcawnm.—rm
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sgreement with The Nature
Conservancy to produce § reghon-
wale crosswalk of habital classes for
the heritage programs in the
Morthesst We antier that the
.crosawalk can be completed within
the vear. The development of
distribution and specics-kabitat
mformation st the VTCFWRU and
the vegeialion map o the Ulnbversiry
of Massschusetts will progress in
parallel Participasts in the effort o
the VTCFWRL include Ken
Willigms Mery Warin and Dave
Capen m the School of Natural
Resourced, Ulaiversity o Yermoal im
Barlington, VT (5405.

Een T. Williawmy

Echool of Matural Resowrees
Limsveramy of Fermont

Washington

An cvalustion of the proteciion
of biodrverssty (Gap Anadysig) m
Washington State will hegin
1 Detober 1991, The 3-vear project
mvolves developang 3 vegeision map
for the siaie snd overlaving
distribations of amphibuans, reptiles,
birds pnel mammels and land
owmershup, Prolection of areas of
high specics nchness (plang or
smxmal), or babitats critical 1o
particular species or groups ol speoes
will then be msseased. The project B
funded by the LS. Fish and Wildhi=
Service through the [dabo
Cooperative Fish and Wildlike
Research Unit, and will be
enordimsied by the Washing oo
Cooperative Fish and Wildlife
Resewreh Ulait st the Univeriny of
Washington Although dats snalyss
and coordinatinn has been underwey
for several monthe. A mumber of
cooperalors are already mvobed n
the project, including the Unrversity
dw-h‘h_{ﬂi:pdhﬂ

Laborstory); the Washiagion
Department of Wikdlife: the
Washingron Department of Natural
Resouress; the Unbversity of Puget
Sound; the US. Forest Servics; and
of the data amalysic will be conducted
within [scilities i the Cewmier for
Ouantitative Studies in Fisheries,
Forestry, and Wikdlife st the
Unrversary of Washengvon The
mammal distributem dsts lever will
e developed by Washington State
University. Specific working proups
have been established to prowde
tochnical pudance for developasent of
destribvstion daia lwver, and image
processing and GI5. The next steps
roward mitisting the propect will be
(1) selection of & project leader, (2)
identification of sdditional
cooperstors, (3) wdentification of dats
resources, (4) mstallatvon of hardvware
snd software, and (5) selection of a
pilol study area. The project s
secking sscistancs m oblaning or
purchiing recen! watellite imagery
(T data) io develop the vegeialion
map. Individuals or agescies
interested 1n conperating m the
projec should contact Christian
Girae,

Gap Analysis Time Table for
T
& Mey: Amnouncement for Projec

| July Selection of Project Leader
15 July: RWO (contraee) established;

1 Augest: Handware and software in

1 Osxober hup:tl..udu-dh.u-

g

cover) of receel T™ dats, prowde
puidance on GRASS/ARC INFO as
GIS sofreare.
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Project m 'Washington State, Much
meeds 10 be done, [ hope that eack
of vou will contines 10 devole the

time and effort seeded o make o &
success. | Jook forward 1o seeimg

each of you during the week of 20

May,

h{h_'f;ﬂu.l.-ﬁ

m Fizh and
(i

SM#MWH

mw 8 195

West Virginia
.ﬂfhlp_&rnpqn:l]:-hau
instiated for West Vinginia involving
ivestigalors from the West ingoos
Empnﬁr:Fuhud"i‘iﬂiIt
Ressarch Unit and a pumber of
departments o West Viegnia
Uarversily. Fariapsting cooperalon
will inchude the stabe Soil
Conservatbon Serveee GIS Odlles, The
USD.A Forest Semace -
Mooongahels Nabonal Forest, The
West Viginia Department of
Commerce - Division of Matural
Resources, and the Marshall

ﬂbc:tnnihdu'rj:mnhr
progresses

The propset team 3 ® the
process of formulating 1 delailed
work plan. A comprehensive search
for appropriste imagery u presenth
underway. Tnitial plans call for
cidabliskheng o bast mappng schem:s

around 1100000 quadrangie maps.
Thos dastsbass m beng developed by
the state 50l Conscrvation Service
part of their satowide GIS effort.
1:24 D00-scabe basc mappng may i
be used i cortmin areas for
|andscapes or polestial habitass of
special coocern. Exphicil coopeosation
with & number of allicd siatcwide and
regeonsl mappng efforts s central o
the work plan that bas beea
deveboped Landsst TM data are
heang cvalualed for thear suitabiliry as
the prumary source magery jor the
progect. Maneal vi automated
inlerprelatoe methods are brang
cxamined. MIPS, ERDAS and LAS
image procossing soffware are
avalable as noeded for use oo the
propect. ARC-INFQ, GRASS, and
SPANS GIS sofrware are available,
though # i cxpocted that most oulpasl
mapping will be completed with
ARC-INFO,

A ficxible approach 1o dats
acquisition and use will be required
free (< 10%) TM mages available for
north-contral West Virgima for the
combinabon of pew TM and MSE
older images, and high-aititude
NHAF mmagery may be requared o
complets vegetation mappang foe
mm-'ﬂraﬂk’hﬁnim
best avatlable mnagery wall be msed
lor vepeiation mapping. Likewse, o
flemble mappeng scheme will be used.
though watisl plans call for an overall
mmimum mapping mnil for vegelalon
mapping of approomately 40 acres,
though smaller mapping wnits may be
used in critical aress o i specal
forest fvegelahon conditions,

coordinste on fogonsl dela iharng
and Emkages of the end of March We
bope to “pick” Frank Davs' bram
abssist the Cabiorms 'w-hu
be s im Laraeae the week of
H.u:hﬁ-ﬂ-:ﬂ-lnltﬂl“

Fulﬁ’mj-..ll_lﬂlﬂl. We

have mestmg scheduled 10 mest wiLl

the forest service lolls sboul iheir
i
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Whes | jomed the siafl of
Delenders of Wikdlide in 197 =
Forthwest Ficld Represestaine, Lhe
D gRnIFalOn wal Prescouped wih
wawed like the federsl snimal damags
copirol program, and Wwith sifgle
speaes, especially large carnives e
like wolves and gricely bears, Whike
wr siill work diligestiy 1o mainisn
lvese spooes | Lhe wikd, our
programd have brosdened
conssdcrably 1o rellen the ecodogcal
reality thal cvervilong is relsled o
evervthing clse. and saving the
charamals megalauna wn't coough
A many oler conseryalnoa
otganizatrons have done, Defeoders
had recogmized the imponance ol
saving all of the prieces and
munAining BaUral proCosses=—of
protecimg brodrverty

Protecting hindreersiy, however &
lolry goal & an cluser omc. Far Loo
abstract and complex for most, it's
difficull 10 sell | an mionsely
competive podivical markeiplace
move like dental work than waldhfe
cOonSCrvalsgn, 0 repeTagmlE &
breakthrongh v publc podicy and has
Ih:p-ul.n-ulinumhltlpuldsp
ihift withss oateral resource agences
Bocaisse 1'% casily cxplaimed,
relstvely mexpenane, and bas pimos
mmediate pracucal spphcation, it has
been readily cosbrvaced by an ondikeh
casi of characiers, ncluding scvenlists.
comervaionisi, land developers and
polincans. By calling Lthe projeat a
“heodivermty imveniory,” Defenders
and other organizanons have been
suceessful n securing fedesal and
sigle appropratons kod privale funds
1o finance "Gap Anahai” projects in
Idabo, Oregon. Thish, Californis snd
olber stales,

The FY 1991 34 millon
EpprOprisnon requess thal Defender:
of Wildlife proposed woold glhes

Arpona, Colorsdo, Massachusess,
Mewvada, Vermond, 'Washimgion, Wes

Viewpoint

Vipmnia and % yoming Lo continuee,
and Anescc wsialion of Gap Asakysea
m fifiers mew sigles Arkeneme
Hawan [Hemons ) lovwe. Masne,
Minnerota, Montans, New Menco,
Mew York Mew Jersy, Rbode
lskamad ! Conmectscud, Mew Hampshire,
Teanesser and Texas

One might wonder where th
effort & beading and why o deserves
s gk shicnisnn,  hiosd
conscrvalonisls arr pow convinesd
that habas los dz"ﬂm. med

iragmentaion are the most signaficant
Inctors resulting n the dechas of

wildlife dreersity workdwide. Clearly,
a swiemals approsch Lo babelel
prodection &b the landscape leved s
meeded o avoud Lhe hopelesancss pmd
nadequasy o Micmpiing 1o conserve
spececs one bl & lime, ussally afver
its o lase

Gap Anuhvas allows w8 (o gep
hack and dererstone which vegestion
types are protecied sdequaiely @ owr
ensleng reeevel. and whech ooes
ares't. The application of Uhis data
wiﬂmlhkmhndu.qnl.ul:il:-l
petwork of conservation lands 1o belp
preveal specics from becomung
endangered.

Decsggming thus nadeonal netveaik,
bowever. & no small lask. Tt will
requre carefol sienton 1o three
SIrsleglc coumponenis

1} Information cschange

1) Inieragency conperation, and

3} Fumding

Under indormateon cxchange arc
three primary sodicnces: begaskeiors
with the mieress and capsbility o
make decsions abowot land
COnSCTvaison, lise press, and the
inlhucnimal publsca that wanl (o
procect lands sdeatibied by Gap
Anshaiv  Reaching these groum
requires «asily ondersiandable. pon-
icchnical audiovausl and prinied
maleriak that capture the
umagnaleon of ik sedencs and gre

ibem 3 meanmgiul robe i making Lac
visod @ realety

One oulstending opportundy (0
pabecaze Gap Anabeai i b
milegraimg il with Lhe “waichabis
wibdlife" program. Thas effor has
distane! recreanonsl, educsimingl and
ecokopical componeats and (he

II:‘-*.EI':D-I'I] TER(WAF T
agenacs. It bas the potcpual 1o
repch p mgnificant sumber of
patuwralists who purchase waldlis
vﬂ-l' .-'du.-d'r-ilhrnrlﬂ.n!
Arcas.

Effesove mmplemeniasion of Gap
Analvsas will mean acquisition of
some lands, trading others, and will
inciode 3 broad range of wratepes 1o
protect eodiversiry on proaic mnds
It will alvo mean changing (he
mansgement of certam poblc lwnds
Since the Fores Servce, the Burcau
of Land Managemend, and Lhc
Deparimest of Delease ars mapor
landbholders i 8 sssemiial for thesy 1o
hmhﬂ_ﬁ,ﬂmhﬂn
Gap Anshsis projects. Ther needs
mast be sccommodated before they
arc bkely 1o embrace the resubis

Finally, crealing & nadvonisl
nerwork of hiodversiny reserves will
cosl money. Esperieace has shown,
bowever, thal fends can be frund for
mermonous progecls wib & solkd
consiruency hacking them.  Invobvang
thess constiluensies 18 the carky
H.Fd'rhtpnqn'ill.'-.prm
chances of sccunng their financal
and polical support laier
Sobotatson of this suppon = an

wile fole for ofgansalions like
Dredenders of Wikdlife, working
closely wiih scarniisis and resource
agences.
Sarg Wickerman
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Habitat Classification and
Regionalirstion: Nightmare on
Gap Street?

State Gap Analysi cooperalofs
have lomg recognized that manching
GIS data lavens along state
boundaries will present some
problems.  Mosl discesaon of these
problems has centered om edge-
matching vegelaton poiygons. Tha
will be especially difficull when
sdyacent siates use different
vegetation classificanions or where
tney map at differeat levels i the
clusification lnersrchy We proposs
10 address this by developing regional
clusgifications and building a cross.-
walk 1o state classifications that can
move op or down the classification
hierarchy. Ulimately we aim for a
-md-f.ﬁ:ﬂﬂnhﬂh:qtndh
eooperalion with The Namure
Conservancy

We recognize that plant
coplogists dvide vogolaton imlo more
masociatons than the number of
habutal pvpes recogmeed by wildlile
mologists {or animals!). To quole
Chein Maser, Jack Ward Thomas, snd
Ralph G. Andersoa (The relationship
ol lerreatrial vericbrales (o phand
commumitics, USDA Frresl Service
GTR NNW-172, 1984}, “Whes no
demonstrated differences ensted 1=
animal communiliss bervsen
structurally mmilar plant
commaunitics. the communaties were
cramhimedd *

Simce cach slale is developang ms
own wildlife habital relationship
database, there's » strong possibility
that species distributiom modeled
from these databases will nol agres
completely peroas sate nes. The
paly solution 1o this problem may be
1o cross-walk cach ware WHE
database 10 3 national bt of wildlfe
habitats developed from the mational
plant commumity classificaion Thin
will pod be an casy (ask—pur o may be
casicr (han peiting other sate and
federal agenoes o acknowledge this

Methodology Update

Mational WHE Daiabase, Of course,
somme leam will have (o take oo this

The bass for 8 Gap Analyss i &
senes of GIS data layers of the
MHde

One benef of GIS
mﬂnﬂup'h:h:ahiﬂymwryu
m_mhﬂmn‘ﬂﬂndﬂn
lavers. Several conperaiors bae
expressed o desire (0 address the
protection starus of arcas that are

There i 2 dunger m capturing
oaly a portioa of & stake's or &
regon's concentration aress—ihe
favorie birdmg spots of eae person
may provide a bimsed sample of
romncentrathon arcas. We also would
likes 1o quantify the importance of
each area with some anribute ficlds
and sel up critens lor meluding such
areas in the first place. One effort 10
sdentify very mnponan| conceatratim
areas s the Westers Hemisphere
Shorebed Reseree Metwosk (see 1. F
bivers ot al., Amencan Sciewnm,
T519-26, January-Febroary, 1967) A
hemispheric reserve must be med by
more than 250,000 mrds or 3% of a
fhyway's population of » speces.
Reponal sites musd be wsed by 2L000
birds or 5% of the fyway's
populaton of a species.  Orver 90 sies
meeting one of these criteria had
been identified by 1987,

States checting 1o incorporate this
data laver in their analvsis should
eesiire thil B0 AR COBCERiTaton

mech 1o sabonal eodreriary &
larger areas wsed by thowsands al
individuals of many speces. Mo
preas dbould e mcioded withoat
adequate quanniaiive documentalion.
For ithe momenl, we proposs
adopting the criena deveioped by the
Weslern Hemaphere Shorebard
Regerve Metwork,

lﬁ?ﬁnp—n.ﬁhlﬂm

Standard Species Codes For Gap
Analysis
Because the dwsiribution of
hocs, combumng state-developed data
lavers for reponal sad sational Gap
Analyss will be necessary. Tha will
be facilitamed if cach state uses the
same pamés and coding convenlaons
for specics in therr datsbases Since
lazonomy is & dynamic soence, we
need pational standards for nemes
and codes (based on accepled
refercnes works like the AL
Oheckiin of North American Birds).
Creating such a list can be both
tedious and rancorous. We have
nircady established & cooperative
relationship with several state Matural
Heritage Programs. |n mosd sales
these programs will supply both
distributionsl dalabascy oo common
information for locations of
candidate_ threalened and codangered
species.  The Mature Comservancy
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developed and mainisins 3 Dabooal
hat of codes and nomenclature fior
verebrales, some mvericbrates and
plamis for use by e Henlage
Programs | am enclosing a st of
thrar orudes for vertebraie snamaks
with the requess that you use Them
for your daisbases. The sl of codes
is updated penodically 1o reflea
tanrnomic changes, such as splitting
the brows towhes mio the California
iowhoe snd the canyon iewhee, Youwr
sialc heritage program cam supply
you with thess apdsics.

mm Fish gnd Wildlife
it

A Message From the Fronk
Qualifving Wildlife /Habitat
Helaionships
lechnolngy o spply & slobe-nge
concepl’ anmmals are usually foand w
ibew appropriste habitats 1 vou
drew A map of thew habwmats, vou've
plse drewn o map predicting the
distributaon of speces found m those
bhabsialis “We know guile & el abow
the habial preferences of & jow
speckca—game spooes and other
spechcs of speoal mieresl. We know
far too bule shout the habitats of
menil specics, expecally s the level of
digeriminsnon we are abie 1o map
veEgelalon CovEd Ty,

habitai ssocsisons for Prebic's
shrew, a specees knowm from naby 8
handiul of specimens, but one which
all authorities suspeet is wadeh
dhsiributed moros the nornbwesiern
tier of sates. Some speamens have
beea lnken i dense conbferom
forests, bat mosl come from
sagchrush steppe of sagebrush
opcaings in coniferous forests
Orddly, mone arc reporied from
juniper-sage woodlsnds, which form s
pnid montane [oresn Bawed om the
seanty evedencs avallable, a GIS
model of is dstribetion will dop over
junsper woddiands and place the
specses m arwd sagebrush and moist

fores nvpes. This may reflea oar
kmowicdge sbout the shrow more
than jis kabits sssooations or
distribwisos, W may be prodent o
attach & gualifier 10 cor WHE data
scin and predicied distribution maps
reflecting the sate of our knowiedge
about indvidual species. I'd rather
a0l ged im0 the bussness of
quantifving an sbready harzy arcs
(Eg. with a scale of 1-10, or 1-100),
but we maght want o state that
hahstat affinities are poorky known,
somewhat known, or well knows for

CACH SPOOCs.

Blar Cumatl, Durexser
Ty Fish and Wildlife
L

Proposed Avlomsted Delineation
of Hot and Cold Marginal Sites
Within Vegetstion Polygons

Ths summer we will bogn
rescarch ammed Al delincaimg bol and
cobd margina of vegetation polygons.
Such mformaton B crocial i makng
raisonal decimons m the sdveni of
chmate warming. For cxample,
where are bol margns of vegeiation
7omes where one might cxpect the
detnmental changes duc o climale
warming 10 be casth measarabic?
Are there spgmaficant cold margns
wathan vegeistwon polygons thal could
act & buffer regons durmg climate
warming? Are there gaps that would
make migralion (o oolder roncs
impr ohabie T

The delinsation of hot and coid
wogld be useiul for many rescarch
guestions concerming the aflect of
climate warmng on oM EUNERS.
Howeve: we bhavg lound Batke
published rescarch simed a
computer classification of bot or cokd
repons of vegetalion polygons.  This

and themalic mapper thermal dats
All thiee methods have mamy

technical probiems thal need 1o be
pddressed W will wilislly vabdale

the thres methods by predocting ol
and cold margas of polygons at the
Umnrversity of ldabe Experumental
Forest and compare preducrions with
recorded min/max daily cmperadures
taken from the prodicted bot /ookd
margn: aoad from resdoem sies

If any one bas seggeshong of
queestsom conocrmng Lha research
area, contact Dave Verbwls o (208)
BES- THE.

David [ Verbrada, 1 Michae! Seodl,
Collge of Foresty, Wil and
The Application of Gap Analysis
1o Land Use Planning: Initial
Project Steps

The project was funded March 1.
1991, and thi paper outhacs some of
the directsons proposed for the mital
phacs of the projed.  The obpectives
af the project are histed beiow in
order ol priorey.
Objective

to the planners and groups inlerested
in the manapement Of these kands.

3. Use the vegotation dats from
the mitial geographic ares 10 cxamine
the profbcms tha! may amse when Db
vegetation maps from reo different
SLBlES BIT

4, Work wath Llniversity of
ldaho faculty and Payelic National
Forest personnel to exiesd the Gap
Anaiysis dalabases 10 development
ecologically sound timber harvesl
strategics.  This objeclive = i parl
nn:hr-.mlﬁi.-ﬂl]mht
ibe above particpants.
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Geographic Forys

The msial grographic srea thi
project will focus on is the Blue
Mouniams sco-regpon, an sres of
A6 662 ha (1166656 1) straddling
the Idsho-Ovegon border, This
region comtams the Helis Canvos
Matumal Recreatwn Area, o ot of
considerable mierest hecanse of
problcms msocisted with correnl fand
managpemenl pracices and because of
proposals by the Hell: Canyon
Freservation Councl o establish s
nahional park o the arca. The Blue
Mountaims regaon will be conudered
s pibot tesl of an applications
procedure. The lessoms learned =

thal prea will be subsequently applied
1o other areas of ldaho and Oregon

Atcg Desorption

Lands data wre presenily
weailable in the database oaly for the
jdaho porticn of the coo-regon.
There, over S15% of the lands are
provately owned, while less than ™%
of the lands are in & stotus thai
recehes manmum prolecion | sl
classes | and 7). The majority of the
publicly nweed lands arc managed by
the Forest Service; in ldaho the
Fayette MNavonal Forest, i Oregon
the Wallows-Whiamas Nabional
Foress. Twenty of the M vegetaison
types wentified for ldabo are found
m Lbe eco-regon.  Omiv thres of the
M types oocar oa lands recemnng
maXimu prodedson, while e
found va lands recerving mummal or
po prodecieen. The Oregon
vegetatinn data should he svailabbe
s, Dregon lend stetos dets will be
meorporaled as they become
prailahic,

: Sk

Siep 1 A table will be compied
showing all vegetation types and thew
pecurTence i cach land protection
category for the eco-regon. A
sumilar analyss will be done for those
same [ypes o o zooc 100 km arouesd
the eco-regon. This will provide a
basis for determummng if i B eoCEsRary
o preserve lamds of a vegetation Type
thai may be rare m the eco-region

hur-.]] mmd pod chmmated m mop
m-ilhi-umn'uld

land parcels. Vanous sire proupangs
of the land parcel will be cxamined
and a frequency dstriburion
calculated Depending on the
particular vegetation Type, we will
examine the otility of focusing
enalvess noly oo land parcels greater
(han & corimin sipe. The mssmmpiuon
being tested here is that for a gen
vegetatwn type, land parecls smaller
than a corimm sire mav bave [ttie
onserval s valie “"iﬂ.llﬂrﬂ
thee literatire The niin of s siep
miended o narrow the scope of the
effor, 1.¢., kmiting the amount of
lands of a gren vegeiaton bype that
will be fyrther anabyred for ns
coaservalios valoe

Siep 3. Databases (maps) of
m step 2 will be systematically
comvbemed with ather ssasilarly
derreed databases of the other
vegelation types. Speces richaess
maps will be compiled jor ihe
compleis smemblage of vegetation
rypes. The specific speoss
compriang the nchoess caloulalwons
will be listed, and those speced whnch
overlap more than one type will be
poied and duplicanons climmaied
This will probably reduee the overall
wegelalion Types,

The am of this step will be lo
wlentify clusters of tane 3 vegolanon
Types having the hoghest speces
richnes of mnioue speces.  [solaled
patches of vegelanon [ypes EroupngEs
whoch ar¢ low in speces nchoess, and
which cannol be hoked with other
protocied lands will be dropped from
consideration.  Again the aim 8 w0
martow the soope of effort

Sigp 4 The subset of lands
wcalified 1 wep 3 shoald represess
those with the highes! priovity for
receiving additional protection either
through changes i land clasaficaton
or changes 1n managemen| sctivities
in thi step a2 more m-depith analysis
of the resouress of each pareel will
where svailable, the uie of bagher
resoluton mapped dats, eg . aeral
phoiography or TM or SPOT
salus dalh, ¢, MANAGEMER Myhes

Doe task ot this time will be the
formaten of 8 working group of
mdivideals mowiedgeable sbowt the
Bres snd it resoureen whin can
contribute expertise Lo the project
These will inchude lederal, saie, and
universty personpel such as those
imvolved in the Pevorte Mabomnal
Fores! project

Dependmg on the ement of the
a field vahdation of limited scope of
the individual parocls within cach of
the sebecied vegriabon types will be
undertaken. Field work will mclode
verification of the GIS dais bsyers
and the collection of sdditional dats
on stand paramciers sech as sIe, age
class, sl degree of canopy closure
Similar dats may be collected by the
Paveile Mational Forest @ hewr
proposed inventory and coukd
therefore be incorporated into ths
phass of the project.

Sep 5. Al this point, 2 map of
the subset of lands suitable for
protection will be produced snd made
available 1o agency planners and
oulside interest groupe It will be op
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to these mdnaduals 1o prowde farther
refmements for the apalyam, such m
the chmmations of areas of high

o Fovesny, Wil amd
Sciempey

epsure the standardralon peeded 1o
compart vepriatios and drery
pamerns over colre landscapes and
regons. Landscapes need 1o b
divaded @ wnits that oocour repealcdly
in gpace and me. The regsonal
classilication @ wsCd 10 pencralee Lhe
knowlcdge asboul & lew wamples 10 &
many sHes a5 possibke. The vnatd of 3
regeonal classifcalion ary used Lo
produce the mapping units for GAF
The vegoistion & misuscaied
(from the omes Lo srie-mduced
vanabons), 1bherclore, 3 functsonal
ccobogical clasafication needs 10
recognize Lhe vanows levels in lhe
vegelatim, leves malching the scabes
of processes respondablie for them.
Doy of the strocture and the
processes aCting upon il are malched
will the clsssifcaivon hive preducine
capacaty of & chassifcaiion Lo predict
states of externel varabbes  The
theory has been deveioped and
discussed over the years by many
authors. A simidar qualiative
approach if used whibe developang the
first cul of the wesiern U5 reponal
clasaification. The regiomnsl
classificaivon wses the LINESOD

framewort 5 & higher bevel umbrelks
undber wineh mwo sddsinnsl kevels are
pested. The bowesl & (hi plan
associabos, The other lewel u smilar
to the Ewropean subalbance. The
lamver is the kevel more approprale
for regiopal mapping a8 secded by
the Gap Analym Propetl.

Working classifications have been
completed and are beung wsed =
Argoos, Colorsdo, ldaho, Montana,
few MMemeoo, Mevada, Ovegon, Uiab,
Washingion and Wyoming Work
cosmtuvised m Calilforms sed Alssks
Drrafis exsd for each stale. A wesicm
communaty classificaivon Labbe b
regronal mecnngs of the Herlage
ccologsis.  To date, thi table
condaing the planl communiiies of
Washmgion, Moniass, snd Oregon
shared by af least rwo siates, phas all
of the commumbies of Colorada,
Wyoming New Mesica, sad ldahe.
Inchuded m this lable are knows
m[ﬂftﬁhm
cuhnhubullﬂdhﬁ:
vepetation tabie  Ghobal and stste
ranking kas been compheted for
Moniane [daden, W ashingion,
Oregon, snd Mew Meooo  Some
siate raoks wers also inseried wiere
known for Wyoming, Coborada, Utah,
and Nevada. Im late February, the
laiest veruon of the vegetabon table
was send 1o cach state conbogid m the
wesiern region (or mpul oo global
and siaic ranks Rewiseons will be
oiade af o kater dale

in owr Sowrce Absirad databass
coshong: mmd kevwording of the sourccs
psed 1N Hale cthtifnealioges bave
begun. These oodes will be an
sdduionsl sechon sl the end of the
descriplsons for cach plast
then be transherred fo the western
vegeiation fabke w0 thal cach
commungy 1 the wesicrn Unsed
Simtes has the sources where i 8
found bsicd pext 1o B, Thes will sl
privade & complete babbography of all
sowrces used m the wesiemn
classificanon. To dete, sowrces have
beea coded for New Mexon, ldaho

and Washanglon, Coborade i Being
done

Work on the descriptmons siaried
wilh the ocondferous fores
communities with emphacis on Utak
Oregon, and ldaba The Abies
sintes have been mosily compleied,
Work 1 ongosag for the Abies prandis
soragy. Time wad speni ol lhe end of

1990 and begmaaing of 1991 wraing
descrptyons, in e by sy
seres hased wpon the reponal
quaniiisire anaivsn conducied o the
Wesiern Hendage Task Forer
sssociniwen will Lhe LISFS on the
sprsce-hr foresis of the Focky
Mimuislanfu,

The ollowmg & 2 st ol
compheled SOMmMmUTETY STl
Abmes comcenon e plabeem
Abier concolor JArchinttaphvios pafuid
Abies concolor "Cercocarpus ledifoding
Abes comcolor Erigeron oo
Abies concolonTunipenis communi
Abwes concodor,/Lathyrus ancomcus
Abver comenlor/ Fisocormr
e
Amm}w
areophilaer
Abmer concodor/Vaccinium myenlillus
Abues prandis/Acer plabnam
Abves grandis JAsensm cosdaiom
Abies prandin /Colomagrostin rubescens
Abizs grandis /Chinionia waiflors
Abier grandis Copls oocldenialls
Abigr grandis Tinnaes borealls
Abies latocarpa ‘Acer plabeum
Ay lamowarps /Acises rubrn
Ay [aewearpg Colgmagranhin
Syaradadem
Ahier lanocarpa,/Latihyrus snzonious
Abizy Lo arpan /Mo cilla
Abser lanocarpa /Physocarpuy
il
Abies lapipearps "Ribes Mordipenurn
Abier lanocarpa /Rubus parviflons
Abses lanocarps Vaccmnem
IO
*Abies lanocarpa/Vaceinmsm

ml’.-:-hihm
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i_ The Washington Cooperative Fush and Wildlife Research Ul'lit'il;
: cooperation with the U.S. Fish and Wildlife Service and the college

POSTDOCTORAL RESEARCH ASSOCIATE NEEDED TO
STUDY BIODMVERSITY IN WASHINGTON STATE

‘of Forest Resources af the Univermity of Washmgton in recruting
a postdoctoral research associale to study biodiversiry in
Washington State, October 1991 through Seplember 1994, Salary

incumbent will be responsible for conducting an evaluation of the

will be 326,712 10 328,314 per vear (12 months) plus benefits The |

siatus and protection of biodiversity [GAP Analysis) withn

Washington Siate with primary responsibility for developinga., |
vegetation map for the State from satellite imagery, and overlaying |
land ownership and vertebrale dustributions. Training and project |
cxpenence in remote sensing |image processng) and GIS is '
essential. The incumbent will be expected to work with a number
of principal investigators, cooperators and support saff. A
resume. thres laners of recommendation, and collegs transcripts
should be sent 1o. Dr. Chnstian E. Grue, Washington Cooperative
Fish and Wildlife Research Unit, School of Fisheries, WH-10, ©

University of Washington, Seattle 98195 [200-543-6473).
Application deadline: 15 June 1991, The Washingion Cooperative
Fish and Wildlife Research Unit and the University of Washmgton

are affirmatrve sction /equal opportunity empiovers. Women and
minorities are encouraged 10 apply.
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idaho Cooperative Fish and Widite Research Lini
Department of Fish and Wikdiite Resources
Colege o Forestry, Wildife and Range Scences
Liniversity of Idaho
Moscow, ID 83843

Uret Staff:

J. Michasl Scott, Leader
Theodore C. Bjormn, Assstant Leader
James L. Congleton, Assstant Leader
Blair Csuti, Adjunct Assocate Professor

Rudy R. Ringe, Research Associate
Kathy Merk, Secretary /Office Coordinator

Cooperators
U.S. Fish and Widlife Service
Uiniversity of ldaho
ldaho Department of Fish and Game
Wildife Managemant InstitLte
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