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& study 1o detemmine the accuracy and feasibility of using sawellie imoagsTy
lechnology to locate ar pradict specific habitat, using the Jemez Mountains sala-
mander [Plethodon meomrexicanes) as 2 model spocies, wos conducted. [T appears
that a saksllins imipery map, based solety on g small suite of physical chamactens-
tics (glevation, vegetation, and gradienn), was nol successful in prodicting habitat
ot Jemmez Mountaing salamander. Tnclusion of sdditiomal habital Features would
be required to sioengihen the prodiceive power of the map. 1t s pessible that
information ob@ined through pealogical maps, 80l conservation units. and vwep-
clation data bascs could be entered 1nio the Goographic Information System 1a
strengihen the predictive value ot these maps. 11 was detcnmined that satellite
imagery could he used as an initial sercening process to delermine polential

‘silamander haha L.

1.0 Introduction
The Record of Decision [or the [ual Axis
Radipgraphic Bydiodynamic Tesl Facility
Envirenumental Impact Statement {1 905
mandaies the completon of a Habitat
.Management Plan (HMP) for Species of
Concertl {(SOC) ahd those species considersd
threatened and endanpered that ogowr on, o
wtilize, the-43 square miles of the 1os Alamps
MWational Laberatory {LANL) One of the
uhjectives in developing the HMP is 10 gather
data periaining 1o 1he habitat requirements of
hoth threatened and endangered specivs (TES)
and SOC in an cffout 1o delineate the arca wsed
by a pucTiculdr species.

A stuey to detormine the ageuracy and
Icasibiliny of using sawellie imagery technol-
oy 1o Iocate or predict gpecific habitat, ustng
the Jemez Mountains salemander {Plethodon
novnrexicanes) o3 Lhe mode] species. was
imitiared by LANL in May 1996, This species
was selecled on lhe basis 1hat it iy curmently
lizted by the Seate of Mew Mexico as threat-

" emed, is cansidercd a federsl SOC, and has

rang e which encompasses those lands owned
and adiminisiered by LANI. The purnose af

'this wudy was o provide habitat and disttibo-

1icnal data for Jemes Moublains salamander
based on satellite imagery. Work discussed in
1his report was cartied our by Lowise Trippe
and Timothy Haarmmann as a pant of the devel-
opment ol the LANL TES HM

* 1.1 Study Dbjectives

v Aszcss the feasihility of wiing satelie
imAgery as a ] o loeace lamez Mounlains
salamander habilal und populations.

»  Fvaluate stand level cheraclenstics in
largeted areas inoorder o pround traih satefite
imagery hased maps.

»  Congult with LANL personnel in field
saryeys 1o identify any suitable Jemez
Mountzins 5alamander hahita oo LANL

propeny.




The following information is pmseﬁted in this
©orgpan;

* g writien assesstenl cxplaiming he
sccuracy and feambility of using satelliie
imagery Lo predict switable Jemer Mountains
salamander habiat,

* a8 sarellite imagery map bivied on selscied
~ habian vanahics submitted 1o Earth Data
Amalysis Center { EIVAC), and

"o glistol Jemer Mounting salamander sites
vigited within e Termer Moutteins.

1.2 Geographic Distributlon, Habitat
Azaociations, and Natural Higtory ot
Jemrwz Wountaing Salamandar

Jemez Mountains salamander 5 3 member
of the lunglcss salamanders family,
Plzthodonudne. It ke describad as a simall {1otal
lenpth = 55 mm [2.2 in, [}, alender salamander,
unafoem ly brown with shiny. hrassy Aecking
alonp the hack, sooty to pale gray below, and
paler o0 the throal and tail {Siwebbdng and
Ricmer 19300 The fitth hind we is absent or
reduced. This speries represents a biniopical
anomaly az il is the only reprezentative of this
family and genes found in the sowhern Rocky
Mounizins. [t is w terestciel alamander
endemic to nnrtl-central Mews Mexiaeo, whene
it inhabils high-clevalion coniferrus foresty
"atdd associdled habifats within the Jetmez
bountmns. The enbire range of this species
exbends Lor less than 1632 square kilomeders
{100 squara miles} located in Sandoval, Rio
Armba, and Lo Alamios Counties. Witk its
range, Jeme: Mountains salatmander appeats
I exist ag 3 series of disjunct populations,
acparatad by peophysical and vegoiational
features { Mainter wipub., repon. 1997,

Populations are found primarily oo land
adrainistered by thy USDA Forest Service,
Santa Fe Manonal Forest, althowgh il has been
repotted to vccupy land owned by tho Sanm
Clarz Indhan Pucblo, Bandeltcr Mational
Monument, LANL, and private individuals.
This spescies has boen recovded from 21940 m
(FIE3 8} 1 3290 m (10,721 [ A site located
ot LANL propenty represents the lowest
known elevation (21 Mk m [ 7153 Y]) that this
calumender has been Rund (Remotak [986].

- Jemer Mountains salanander is most often
found undetr decaying lops and wider rocks in
mixed copiferous forosts (Reagun |967,
Remotmik 1966). The most common tree
specias assmcialed with Jemas Moutitans
sulumander are white fir fAber cononlor),
Engelmann spruce (Picea engelmaniil, blue
SPIUCE (Fices pimaens), quaking aspen
[FPenanefins tromieeforafos ), Douglas Br
(Pseidnssupe Mehgiesis), ponderasa pine
fPinwes pandenneg), and Rocky Mountan
maple (Acer plabrnmy {Reagan 1967,
Ratmotmk 1986}, Olher tree species Found in
lemez Mountaing salamander habitat include
subalpine A {Afey elacerpiad. Crambel oak
Flvrcny gamirlind, wavyleat oak (Quescuy
ttmedteferter). and several speciss relemed wo as
non-oak deciduous (MFanter unpub. report,
[DBYY. Shrub and loft species azsociated with
hese forested arsas include: Colovado hlus
columbing (A guifeginr casrelea), Richardson's
peranilt § Gergeiun richurdsons), dwarf
jumper (Juniperis communis), pinezup
{Moroeop farisguana) Virginia creeper
{Parthenoeisis msortd) Mew hMexico boeus
{Robinia rgomexican), tomblebermy (Rt
porviitors), and Canada wiols | Fiola
canedensis) (Reapan 1372, Although studics
are currenily underway to determing the



impact of timber hanvesting on Pemes
Mountains zalamunder {Paintet, unpuab.
rcport. 19933, no conclusive evidence exists
date desctibing the im pa-::t of Lim bey
harvesting, Tins, ur mining on Lhis species.
Tamotnik {1938) (ound o signilicant
difference in size classes of fir and spruce
between transcots with salamandees (1 woial)
and those transects without (33 total). Heagan
{1972} al5o veports locating five salamandars
at the edge of meadows.

The most consisient and perhaps the most
impottant component of Jemez Mountains
salemander habiat 13 thowght to be the
presence: of fragmented rock in the sail profile
{substrale) (Fainier, personal comm.). Resgan
{1971} desenbes the presonee of remmant talus
at a1l locatians where salamandors were found
This iype of subsirate. in which exicosive
“Flipalite is broken down Lo prodoce o Lalos
slope, stems from the voleanic erigin of the
Jemez houmtaing. Talus is Know io be an
important Featue For several Plethodo
speeies. Given the narrow ange ol climatic
pondittons Mhat are necessary for Flethodms oo
oxist, i1 is believed that these animals move
through the penueable talus intersiizes during
unfavorable surface conditions to seck
preferred lemperatune and moishare repimes.
Reapan £1972) and relerences thecein have
suppesied that the talus, which provides gpen
channels w the subtemmanesn environment,
may aecount for the survival of this species in
the harsh environment of the Rocky
hnuntains (Eamotnik 1986). Druring periods
of prelonzed precipitulion, Amimals move up
{rom heir lalus retreatls o the surfice where
cover olpects such as downesd wopdy debos
e widely gsed. Eamotnik (1986) located all
sulomanders in het 1985 supvey period in

dowred Togs, Downed woody material.

. Iowever, comprised =94% of the 800 cover

objects searched, and logs contribuced (o #3%
ofthis downed woody matenial {Ramotmik
1955}, Jemez Mountains salamander has been
found using ather surface objecls, such as
Galus and fine woody debrs for covor {Redpan
1972,

Several srudies have suggested that slope
i an important factor it suilable lemez
Mountains salpmander habitar {Famptnik
1956, Reagan 1972). Ramomik. {1988)
identi fied slope as the st useful varmable in
determining the presence of Jenaez Mounlains
zalamander. I was speculated that, due to the
combined effects of gravity and movemnent of
water and aoil, stesp slopes may be less
compacted and contain more intersttil spaccs
in the sivil. Subzeduent investigations.
hirwever, have loud Jeme? Mountains
sillamander to exisl 2l 2 wilde ranee cof slopes
Cfrom Do 100% pradient) {Painter wpub.
repon 19493, Sconl ef Al unpub, report 1987),

Althouph the salanander does not appedar
(o be confied to slopes of a particelar aspeet,
mu¢h of the publizhed data suggests thal
suitable habilat 13 most ofien found on nonh-
facing slopes ot shelterad canyons. Because a.
north-tacing slope is more protected from
dirgct solar cadiation, evaporation and
sublimation occut at 3 slowor rare (West
L0549y, Cradwal snow melt enables waler o
soak Into substrabes rather than being lost by
snblimation ar runoff [ Andersom 1963).
Dilferences it available moisture may vary
beiween north- and scuth-facing slopes as
much a5 2 1% [(West 1939, Namow canyan
wlls also provide prtechion frevm wind and

dircet selar radietion, thus allowing Tor sinular




conditions with respecs o show accumulelicn.
Famoinik (1986, however, found thal
clevarion had a preater effcol on microhabitail
variabbes such as ground cover, temperatuee,
atwl moisiare of logs than eilher slope ar

asprsct.

Maisture 15 21 important componznt of
Jomez Mountaing salamandet habittl. This
spreviey s a ungless salamander which
requires that 1 skin be in gontact with moist
sucfaces For respimtion (Goin et al. 1978),
Observations of Jemez Mountains salamander
on the surlace are typically dunng 1he summer
moenihs following periods ol heavy raio. This
specics may be opperiunistcully responding
1o sunlahle surface conditions sueh a8 nusishur
and temperalure | Ramotntk Iﬂﬂﬁ, Reagan
1972). Reagan (1972} reponts that salamanders
were only seen active on the surface at nipht
when Liter and toliage wers “dnpping wet”
fram aftemoon thundershowees or night
storms. All salamanders he found during the
day were insctive In the ooiled pasition,
[rictary analysis of I specimens burther
sugpests thal these animals are nocturmal
foragers (Reapan 10723, Becanse inportant
dnta 15 lacking For the 3 individuals uzed n
Fapgan's dictany analysis, @ more rigoroos
study 15 corvently underway (Paimier Lu_'lpu;h.
repur, 19930 W is known, however, that
Jemee Mountains salamander preys oo a wide
array of imvertehrales such as mnles, spaders,
crickels and olher orthoplerans, Nies, ond anils
(Faimter unpub, repon. (997, Both rescarch
carmicd out by Reagan (1972 ) and Pamicr
(1993 unpub. ) tound that ants werg the most
freguently comsumed pruy Liem.

2.0 Methodology
2.1 Establishing Criteria/Variables

" An extensive |leratare revicw was
conducted in order 1o abtzin Al available
published infonnalion deseeibinyy, e natural
history, sculogy, and habilal associations of
Jamar boumtaing salamander. Additional
information and recommeondations were
obtained threugh personal commmunicalion
with darilyn Altenback, Wew Mesticsd Natural
Hemtage Program, and Charles Putnter, New
Mexion Department of Gams and Fish, hoth
of whom are currently conducting swadies of
Jemer Maunteins salumunder. Information
was (em evaluated and those cloments mast
congistent in descriptions of the salamander s
habitat wire prioritized. Cnee a list of hebitaa
parameters had been defined, a mesting with
EDAC represenlatives ook place e rsvicw the
preferred varables. OF the oripginal scven
preferred variables. ondy three could be
parameterized by EDAC For the production of
a Jemez Moo tains selamander habia-hased
map {Tahle [}, [t was decided that both
Frijoles and Guaje Mountain V.5, Geological
Survey (USGS) Quadranele (7.5 min. serics)
maps would be used, as they cncompass the
areas directly north and south oFLAMIL.

2.2 Ground Truthing of Satellite
Imagery Maps and Consultation of
LAMNL Personnel in Idantifying Suiahle
Jemez Mountalns Salamander Habitat
[ order to characienze the hahitat {eahares
of Jemez Mountuins salamander, 12 locations
were visited io Sandoval and Los Alamos
Couniies where populations of Jemcz
Mountain: salamatrder arc kpown ko oxist
{Mnppendix A). At.cach site, informanion on
atand structure and cormposition. gradient (%5



slope), aspect, elevation, and substrate was
recorded, Grradicnr was measured using 2
climnetar, and elevation was taken from a
USGS topoeraphical map. The habiiat data
from s11es koo e support Jemer Mountains
sulamander was used as'a rolorenee to validate
the specific specieal claskes depicted on the
garellue ndgery maps (Fipue 1) An
additivasal 13 siles werevisited i an efifact 1o
grpund truth (gualitatively) and assces stand
lewel charae terstes af those aeas idontificd
on the maps s poleniial Jemes: Mountaing
salamander hablan, OFLthe 13 sies visied,
Tour had been tarpeted in prior vedrs as
suilably hubitat Likely to support populanons
of this salamander. Mo amplutrian figld
surveys wate cohducled du Wy inapproprate
wedlher condilions,

Wlaps of Incations where Jemez Mountains
salamander surveys had baen conducied wers
prowided by the New Menico Natural Heritage
Progrum. These maps were swperimposed an
ta thye sutellite imapery map to dotermang if
there were any cotrelations between the
targcted arga on the satcllitc itmagery map and
the arcas where Jemez Mountains salamander
had been fownd,

1.0 Resulis _
Saven habitar atlrbules were wdentified as
being impeotant (s Lhe mapring project {Tahle
1), Because data tor three of the aunbues
wers not available, the selected list of habitat
{eatures ter b vsed v generating the salellile
maps inchicded (13 all mized coniferous
stands, (2} elevation range of 2000 3300 m

6360 -10824 fi), and (3} a pradient > than 5%.

Table |. List of preterted atd selected habkat
vanables used in the development ol & habital-
based map for Jemez Mountains salamander,

Preferred Yanablea Selected Vanables
Geolorical matenal Eievanon
Elevation Vegetatinn
Munsture Griwdient
WYegetitiom '

Cover Objocis

Aspect

Ciradient

A pradient of >5%% was used a5 3 means
af elimineting mess lops [rmn the msulting
map and shauld nol be inlerprewsd as a specilic
wvanable for Jamee Mountaing selamandet.

. Hubitut-based maps, including elevalionsl

cantours, major drainiges, ond roads wene
gcncrated. using the thee selected habitar
attributes, for Glaje Mountain and Frijoles
USGS quadrangles (7.5 min, scrics),

[nformation on stand sbructure and
composition, pradient, aspect, elevation, and
subatratc was recorded at 12 known Jemez
Mountaing salamander sites (Table 23, Five of
these sites are lecated in Frijoles and Guaje
Mouniain Quadiangles. and provided
reference dolu which verfed the spectral
clavses largeled as potential Jemez Mouatzins
salamantlec hahit.




Table 2. List of known Iocanonms of Jemes Foontaing salamamler wisied. Defintons of
substrate, forest Steaclure, snd compasiton ere iven in Appendic B

Sing Mamg Elevatnw (fiF | Oredics]™ Slopct | Avpet | Fomcet Cunmpoansd | Forgs Segiong | Sybghrgos
Funy Cany o T 1540 (RAHOY EL M MixCom MaLurc Ruck
Cat Camyen 14'.'1-:2':2-1('!] Ak M, .".'I!i:-i.l.'.‘nn Mature Rock
Clewaisizd CRnyon RETMEE LTI -5 M Wisdim Pt Rk
Ecar 'L'.'.|.r|3,~u.r| AR e Fnrd) 7 ] Mix Con - Mature Rack
Goar Camsnn A5 eEad 11 ) 5 MixCon Mature Fock
EBrrley Crnyan T BT 1% 5 FiaPon Macure Rochk
ki Bl 2745 (2 130) FlaL [ * MinCon o |. Fol Mo Btk
1L Waler Canynon T4y (RA0K) i W MiniTan " Mature Rinck
WL Walcr Canyon 125G [ Eqq k) i ] MizLom .r-"lal.‘urr. ) Kin:k
Fuel:ln Canyan JIR L TIN0Y -0 ] FunPan Mature Ruck
A Cariyom 2160 (T2 -55 ] Mialtm Maturs: Rk,
Lo Adamas Capeon | 2053 (T039) ~An M MiaCan Mature Reck

* Lkpe wiis oxbrsaled doe Lo distucechiomad clinermeler. Girwdien] values o Bear Camven, Barkey Canynn, and apper Wier Canysom =oro

ehdainzd through sie cescrijiians inclutiad in Kamsrk | 15410k

"L The et lisied G the Ski T Sile eelers H!1hn: slnpe abowe Incaliim where The sabmander was Tmmd

We visited |3 sites in oeder w qualiratively
ground Dauth the satellite imagery maps (Table
3). These sites worg selected on the basts thal
they were: depicted as the saime spectral
classes 2 knawn lemes Mounlains
salamander gites. T was Tound that, at this
level of resolution, Owre was.na distinclion
drawn befween pondetosa pine-donmaated
stands and muxed-conilerows stands. in Guaje
Canyun, cerain paruons of the canyon that
actually conrained habital atteibules, as
defined by the list of vatiahles, wene not
included in e same specteal class as other
Areds meeling the same sl of variables. These
areay and their spectral class were
sibscquently locabed on another higher-
reselution satellite imagery map of the same
quadrangle, and &l areas delineated by this

speciral class were added to the final map
produced by EDAC, Droe o time constraints
on the project, a more quantitative and
systematic pround truthing process was nol
maksihle.

When the map of selected suevey sites was
superimposed on 1o the satelite imagery based
ttap, all locations of thege surveys were
tncluded i the same speciral closses. The
habilat-based sawellite imagery map did not
differentiale bemween those siles where
galamanders had been found and those arcas
whete sutvey cfforts had oot rosalted in
Incaring salamanders.
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Table 3. List of areas visited for ground truthing of salellite imagery maps. Foresi Eﬂmpusiljun i
defined in Appendix B

[ OaCATECH PRICH SURYTY RESLILTS SPECTREL FOREST MOTENTLAL
TES!MC CLASS COMP. EARITAT

W'ater Cangron | Y EG P [5G M COM YES
Water{anyon 2 : gy B ML G MIE COIM YRS
Water Lanyoe 3 ) YES MG [ MK COIM TES
3 Male Canpon (L o — | oG HAIY COHY YES
Arach Canvan 1 I (). TINPCA ]+
Comada del Guey [ g T— ) FIMPO N
Mariardnd Canwon MO-neee x5 ALK CIH ' TES
Bayw'Bamanca L p—— Taia PINPLEN M

" Rendijg Canyon [ [ e b PIMPO NE
Rocnd ua Can]mu 2 7 4 T D: PINPCH NO
Flond ija Canyan 1 MC - . Dl PIMEPCR ]
Fuehln Canyon T N [T PN COM YL
Livey e Canon YES MES (4 ¥] M| XC0N YES

4.0 Concluslons :
Satcllite imagery technology is one of
tay remode sensing ouls availahle w
[CEOMICE MAnALers oF resadrchars fom a
variely of disciplings, This kechnelegy can
provi ba e eatremely wselul. However, careful
cotsideration needs w he given W determine
whether or oo it will pravide the information
needed wy fulfilf cenain project regui rements.
Evaluatinge cortain Betors such as the lovel of
required detail and the size of the ta.rgéled arca
can serve to bacililate this decision-making
process. Additional Factors include the spatial,
termparal, and radiometne resolutions b
certain salellite imaging types, a5 each can
grcatly influence the feasibility of producing a
satellite image classilication. In assessing the
success of employing satellite | magzery
techoulagy for the purpose of predicting and

delingating habitat of T emez Mountains
sulemandsTt, gach af these elements huve been

©oennsidersd.

The spectral and radiometric resolubion of
these maps did not discem batwesen mixed
camiaeius slandys sad 1hase dominaled by
proderosa pine. Sinue the salamander has
heem foumd in slands where ponderosa pine (s
the dominam canopy spesies {Painler personal
omm), it s 11 fuct an asset thal these areas
wirg nal effectivety ruled oul. The resulting
maps. however, show an eximemely langé area
hiphlightad as potentially suiable to support
populations of Jemez Mountains salamandsr.

It appears that the satellite Imagery tmap.
baged solely of a small suite of physical
charaeteristics, was nol succsashol in
predicting kabitat for Jemes bMountains




galamander. This sras made apparent when a
map of surveyed aias was suptrimposed volo
the satellite imagety map. Each of the
locations tageted for smvey were selected
hased on overat] appearance as suitable habitat
aller visual inspections, Each of these
locanions were included 1n the same spentral
classes. whethet o Aol salamandéars were
found in the survey. Althouph the satellie
imugrery map included all areas recognized as
“potemiinl” wfier visual inspections, 11 did not
preterentially tease out those areas where
salamanders had been found. '

Due to limiatetions i bath availahle daia
{Geographic Information System [GI5] layers,
aneallary duta), important components of
Jemer Moontains salamender habutat such as
sl characweristics, mousture qualitnes, and
suTface cover objcots were amitled, and a
rauch coarser set of habitat variables was used.
[nclesien of additonal habiar ttaturcs would
be roguired 1o steengihen the predictive power
ot the map. N is possibbe that infonnation
vbtained thrugh geolopical meps, sl
CONSEryALIN units, and vepelntion dataheses
could be entered into the GLS. 1 this way,
Urese Teatures thar are now unmappable could,
in fam. be lavered omo (he more spatial data
already avinlable.

In addition w0 (he technological Timitaooos
of using satellite imagery for this
puipose, there ave elements of thiz species’
natural histary 1het coniribute to the difhcully
in predictiog or localing @ciual habital
ncenpied hy the salamander. Populations mey
he smell and 1soleigd, existing in only ane
smnall seciion af e deainape or slope. Facwors
other than habitat suitabiliy may preclude the
existense of femez Mountains salamander in a

10

piven wiea. Hamotmik ([958) suppests thae
unsuiiubilicy of the sumounding area may
preveinl access o more oplitnal habiac, ot that
clinalic everts could also have eliminated
salamanders from an acea without sufficicny

Lme to recolonizes,

Logistical data constraints discussed abowe
hinder the success of cmpteying =atellile
tmagery a5 a wal o locate suiableé Jemez
Mountains sulamander habial. However, the
enlire process could be “fine-tuned” using
addinional data which would yield nore
accurate results. As an initial screehing

.proess to debermine which lacations might be

ficld surveyed, salellite imagery works well.
Finally, a visual inspection, as autlined in
Paintcr {1989}, remains the most practical
methad for Jemer Mountains salamander
habiral asscssment. Lo osing this method, an
ared is first located on 3 USGS quad or onthro-
quad map inn order w detciinine the clevation
of the site. [Tthe arca is al an clevation of
2440 s (8052 [} or greatet, the area is
tumsilered potential lemes bouniains
salamander habitan and is wisited for an on-
pround assessmenit. The assesstient focuses
o1 dominant iree species, percent cover, slope,
aspecL and “overall conditen of the site.” 1M
The habitat appears to be suitable salamatwer
habitat, that a high-grade search is carried out.
1n the absence of 3 more inclusive data base
foomy which specific habiat bascd
classifications can be defined. this rechmique
remuins i most peactical method for
wlentilviog amd assessing Jemer Mountuing
eilamander hubitat



Appendix A: Twelve locatipns where lemez Mountaing salamander are known o exisl.

| =zatipn Crale Ly ud

Pany anyon [1-5500 . Sandoval Seven Springs
(Il l!.-..'ll'l.]mr!. [a1-5-4n Sandewval Seven Springs
Linnenigd A seipe 191-Efp Sudival ’ : Kewen Springs
Ba=r Chnnn 01.596 Smmloal Sovin Springs
Rear Canyan (15001, Sanirdval Suen Springe
Barky Canyon [F1- 596 Sendoval Seven Spriog -
&ki Hill [¥2-5-0 Las abkmos Walle Talede
L. Waler Canyom 2-5404 Las Alames T rijales

LI Waler Canygn 12-5-01a L5 A amos Frples
Puebds Crnpon 2-5-4 Las Al Cinty: W,
Acid Canyra 1a2-5-10 1.5 Alames Gu.i]l: B4,

Lors & Lamds Canyoi (-5 Los A lmos Ciuae b1,

Appendix B: Detinitions of subsirate, forest structure, and composition.

Forest Struciure: Defined by the dominanl canopy species. Categones included
13 Mixed eoniferous (MixCon),

23 Fonderosa pine dominated {PinPon).

3y Mixcd coniferows-deviduous, and

A Lieziduous

Foresl Stocture: Detined by the seral class ut the specific Iocalion wisied

Substrate: Recorded the prasence of rock within the substrate,
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