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often widely ~JXlced. When their ')pacinl! i..... l\W:h ; -
that they are merely sc:Inen:d in gra...... the ~ .'; 

....., . 
land. V~e:tation i:o. u...ually Q]led 1'roa........nna if there .'\. · 
are fewer than 3~O individual ~ per h~ -. 
030/osCTe). $av;mna i... a tr.sn~itiOn.:l.l zone be- 
cution is referred to :l.'i s:lV:l.nn!l :':ltherthan wood

• 
tween woodland :md gra....sland. The boundary 

between woodland and I!r:l-.....tand may. howe'\o·er.. 

be abrupt and without a savanna. On the !lpper. 

more: moist boundary of Pinyon-Juniper Wood

land veget:ltion. woodJ:,md ~ may be cJoo.cly 

sp;iced. resultin!! in almost a cl~ cmopy. Ken.. 

nedy (1983) found anaveragell'CCden~ityof4201 


h (170/a) in the Pinus ~du1iS-JurU~ru..f monos

pt'fmIJlSlSripa columbiana communitic!>- of the 

Jica.rilla and S"cr",mento mountains in south

cen:ral New Mexico. The Forest Service in New 

Mexico indicnleo. that in cl~Pinus t'dulis-Jun· 

ip~rusIAr:t'misja lrid~"uual~G-F communitio. 

of north-centr.lJ and northwe.lem New Mexico. 
tn:'e den!>itiC!\ may be 690 plul> or minu... lZO in· 

dividual» per hectare (~1oir and Carleton. 1987). 


It i:- not uncommon to tind seral Pinvon

Juniper Wood,land vtp:c:tltion :1.... 3. result o{pa,<rot 

diMurbance ofconiferou., fo~t In New :\'1exi.:o. 

the disturbc:d fore.t ha.., U.\uaUy been ponderosa 

pine tore.t. The pre-.ence of youn!! pondem...a 

pino. in pinyon·juniper woodland could s.ignify 

the succosional nosture of the ~tand. In the moun

tain~ around the: P1:lins of San AgtL..tin. Potter 

(] 957) found pinyon-juniper woodland domi

n:ned by Colorado Pinyon (Po ~duJis) and AlIi
1!:ttor Juniper CJ. d~p~a1Ul). The!< stmd, were 

located at clc:vation~ of from 7.000 to 9,000 ft. 

(:!.IOO-Z.700 m). The ~mall numbers. of young 

Pondero:.a Pine that Ponc:r found in thoe st:md, 

could indicate ecotonal ve;;et:'1tion between co

niIcrou~ wuodI,md and montane con iferou... torest 

or. more likely. imply a woodland ~ on di!w

rurhC'd pondcro!l.:i pine SilO (Pl. 13). 


Dillmef'i 1951) summarized the major fC:ltun::s 
1'1' the cl~nif<:rous woodland in J'I;.cw Mexico a... 
folio",,: 

WOOI)/,,':'IOI> A:'IOD S,WA!'I'NA VEGETATION I ~7 

1 

-J 
I 

I 
-l 

I 

\ 
-1 

" '" , '.' .....~. 

Pint'S 

PinU,f oris/olD BriMccone PIne 
Pinu.f "alllis Color:tdo Pinyon 
PinUS ai~oIor Border Pinyon 

-Pinus mDlIophylla One.le:Jfed PInyon 
..Pmus qUQdrijQlio Four-leafed Pmyon 

Junipt'f'S 

Junip""u.f (l.fh,.; ~1exican JUnlpc:r 
-J""ipl'ru,\' ~Qlifomi(a Cnlifomi:J JunlJ'let 
Junipl'ru.~ dl'pPl'anu Allif!lIlor Junipc:r 
Junipr.ru.f t'''Ylhro~af7HJ Redbcn'y Juniper 

..	Junipl'ru:r jlaC','tiu Drooping Juniper 
Junip"I'Il,f monO,fpt'f'1'fIO Oru:·~d Juniper 
Junipt'l'u.~ ostt'ospt'rmo Uuh Juniper 
Junipl'I'u.~ pine-hOT;; Redberr';v Juniper 
Junipl'I'U.\ .,mpulorum Rocky Mounuin 

Juniper 

Usu:tlly only one ~pec:i~ (If pinyon is found in 
a Coniferous WoodJand ~tmd. althout1h ocC:t
"ionaUy two or even three ~pcci~ of juniper mOlY 
be found in a st:md. 

CONIFEROUS A:>OO !\-UXED WOODI..AND 

Except for Bri"tlecone Pine woodland. Conif
erous Woodland in ~ew ~e:l;ico i!> pinyon. 
juniper and mixed woodland <Table 6. t). There 
an: small amount' of Bristlecone Pine woodland 
on hi£!h. dry ridg~ osnd taiu!> slope:-. (DeVc:lice et 
:..1 .. 19H6). These !>ite. are simil3r to the rocky 
outcrop (c:scmpment) silC!\ of lower elc:vatiom•• 
whc:n: pinyon-jl.lnip.;r woodland ~n ~mc:tjm~ 
be found. In New Mexico. the only seri~ in the 
Brisllecone Pine type ilt Pinus ~rjslQ1aIRib~ 
montigt-num/S-. This i~con~idcrcd a habitlt type 
by the Forest Service. 

PINYON-JUNIPER WOODL.AND 

On the lower. drier boundary of Pinyon
Juniper Woodl<ind vC'!!etation. individual tre¢!l..are 
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Few mountain arc.tIlo of the: lIOUthwelor are !to dry ;tnd thou~nds nf h~ of Pinyon-Juniper "'q;e -. 
!to hot that they will nor have 01 pinon-juniper 
;t~..aci;Ition. The one·!oCCded jllni!"O' oc:cupy the 
lower :tl'e3." of thi~ belt while the pinon PIne-. ~ 
bc:tter in the upper l'tIar}:im.. Above: thi!. ~Ir and 
extcndin~ down into it Mi~htly in the nonhern :ttCalo 

i" Junipt'fllS s(.'opu/orum, while in the :IoOUthcm m:;t 

the: aJlig;uol'-bark juniper ilo more prominent. Thi.. 
a"M)CjOltion ordin;uily would m:lke ~ood ,:r.11.1nl! 
land. bcQw.c tnt: blue s:nma ~'" occupic:o. mooot 
of the !tOil between treo.. However. :a.\ i.. !to 

common throughout the: !tOUthwoot. ~.&%1ns: h:n. 
hit thi.. belt :a.... iutrd :a... the ~..!J.:&nd" therm.c:IVelo. 

Moir a."d Carleton (1987) prOpo!oe the follow. 
ing three clevational loub;cones for the woodland 
life zone or RCl!ion:; (Arizona Wld New Maico. 
the lowest of tho.c: i,. our !o3vanna zone). 

1. 	1'hc- aridic (warm. dry) juniper ,.;Jvann.:l... 
Tree: cover: S-~ 
Hei~ht of tailor 11tt:\; <5 m 

:. Typical 01' model open IoIt(IO(Ilan(1.. 
Tree cover: 30-~ 
Hc:i~ht of talJat treelo: 4-M m 

3. 	Meloic (cool. Wet) clO!loC4 woodl:andlo 
Tree cover: $0-80% 
Hei~1 of t:llleltt r~ 7-13 m 

In ponion$. of it' ran~e. rhc: vq!et3tion below 
Pinyon-Juniper Wood\:md may be ~'ont.me Saub 
or D=.cn Or.l'\sl:md. instead of Plain)oo~1C'!k1 

Gr.1...sr~lnd veget:ltion. In !oOuln-c:enu:tl :md !oOuth· 
western Color.ado and nOl1h~[Q1 :md north· 
western New Mexieo. MonQ.ne Scrub vegct:1tion. 
domin~l[ed by .Bi~ Sat:ebru.\h (Anmlisia Iridt'n
1010). h;L\ often repl:1ced tht {!'rn.,,,I:md,, that once 
bordered the woodland:!> on theiT loweT' side. On 
steep !oiopes. Pinyon-Juniper Woodland may 
comprise OL n;u'I'OW band between the fO!'el<.t above 
and the ~ssl:md or scrubland below. 

Pinyon-Juniper Woodland is not re.tric:ted to 
mounUtin slo~. It wa... :md Mill can be found 
on mcs:L'. jf they .are loc:Ited at an dcvation where 
moisture availability is suffi~ent. There ;ire 

lSK I 	CHAPTER SIX 

....:......... ,." .. ,..' ~ .'
., ... 	 . ..~'. ,~ ... '.';".';. ;. " 

. ,. 	 . .. . 

. ~i;itj;~: .. ..:...., ... ,' 

tltion on meoa... in the centr.ll :md south<entr.;t1 ..... 
'h' 

pan of the ~te (!oCC' v~tion tn:lp lm.c:rt).....'.,,,
Pinyon-Juniper Woodbnd O3y be t'Oll11d on :) 

rocky outcro~ surTOUnclinS :m elcv.!ted lTICS3"...:..
where the precipitation is only cnous:h to!oUppOrt • 
~.s.""'land. Thi~ juxta~ition of woodl;md:me! _..;. 
~'~3nd \/q!ctation ~I~ bc<:w..'IC !>tIch c:sarp
menb provi..:!e reLatively hiSh moi.;.nm:condition..... 
in a:lck... and. fis....ure. where nm-off ao:umc.dalo... 
Training m;stt:lial for Rqpen 3- of the Forest $cr. 
vice "tatOo that. "A '!ICtJ"p i!. any sJop: between 
.,djacc:nt landform., of sh:u'ply cornrastins de
"':ltion~. It i~ formed by geo~ creNon and 
~Iope retre:lt via the ~~ of hiTt~ope and. 
ch:lnnel ero..ion." And. "'H~ we limit scarp 
woodland.. to ~o~ ~ccper than ~ and with 
cobbly-bouldery M'lil!'o having much discontinuity 
bca~ ot" rock outcrop or ban: rock c:x~.. 
(USDA Fore.t Service.,. 1986). Scarp Pinyon. 
Juniper Woodland vt!bCQtion r... common along 
break.... a..'~tc:d with the riven. of no~cm 
and ea....t-<:~tral New ~l~ico. Scarp 'WOOd.l.and 
,;cmd\ are otten too !\mall in :u'Cl to be: included 
OnOUTm:1~ 

Color.ldo Pinyon (Pinus t'duiis) r.. by tM the 
mO'i>t common pinyon of the Pinyon.Juniper 
Woodland \let.-ewion of New ~lc:'Cico. It ~ n:
placed by Border Pinyon (f>. disl:%l') in the: 
southwestern comer of the Slate:. A one-ncc:dle 
variety. P. ('du/is Y.Jr. JaJJa:x: (I.,ittle. 1968) i... found. 
on the southeastern portion of the: Colorado Pl.:1
teau in w~to(:entral New ~'exico. Thi~ 'V3ricty 
il\. not to be confu..;ed with One-Leafcd Pinyon 
(P. mOl'llJphyl/Q) ofthe ca..~em California W1d Great 
Basin Pinyon.Junipcr Woodland v~tion. 
Woodin and Lind'ICY CI9S') note that One-s«d 
Juniper (J. mnnos~mw) i.... not important in Cot. 
orado or Mexico. Rock')' ~1ounClin Juniper (J. 
scapulorum) repl~ One-sced Juniper in Col.. 
oroda. while Alligator Juniper (J. dq~tura) Te

placOo it in '!\.1exico. Woodin and. 1..ind."i4:y :Uso 
sble th~t pinyon den;.iIio:.m: higher th:m juniper 
den:.iti=- in the upper portion of the pinyon. 
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juniper woodhmd zone. In the centl':ll ponion of 
their r:m1!c. the pinyonl< ;snd junipeN. tend to ex.. 
hibit equal clcm,iliC!<o. ThCl'oC' o~rv;stion~ ..re !>im
iJar to tho~e of Dinmer (1951) and the For~t 
Service 0986. 1987a and b). GenC'r.llly. Pinyon 
Pines have hi.l,!her available..mol!-ture require
ment!'> than junipel'l\. Con)oCquently. Color.tdo 
Pinyon ha... hi~her clenl<iti~ than juniper in the 
hi~her. more moiM porti('nll of this vegelation 
zone and is found in minor amounb in the lower. 
drier ponion!>. For ex.:tmple. Donan. SylvC!<oleT. 
:lnd Hickey (1978b) hoJve;!. pinyon-juniper loCriC!<o 
(C\Vl) and a juniper-pinyon ~e. (ew:!) that 
reflect a reven.al in relative pinyon and juniper 
densities. 
One-~d Juniper (Jllnipt'rus mOlltnpf'rmu) i!> 

the most wid~pread juniper in ~ew :vIexico. 11 
may share dominance with Roc:ky !'o-1ountlin Ju
niper in the northern third of the ~tate; with Utah 
Juniper (J. o.flt'o:r;pt'rma) ,'lnd Roc:ky !'o-11.')unrain 
Juniper in the northwestern comer. with 1\lIi~ator 
Juniper (J. dt'ppt'anQ) in south-centr • .LI and ~u'h
western are:l1>; and with Redberry Juniper (J. pin
chorii') or :vIexican Juniper (J. a...ht'rl in the 
southc:a."t. Redbcn'y Juniper tendl< to be a ~hrub 
.and in New :vIc:xico i~ more commonly a member 
of montane !>Ct\lb than of pinyon-junipc:r wood
land vegc:t:1tion. Junipc:T!> are oftcn erroneou~ly 
cdlcd cedan.: M>-C:llled cedar ~b .'lre all from 
junipcn.. 

There 0U'e' diffCTenco in avaiI3ble·moi~ture re
quirements among juniper ~peci~. retl&:etc:d in 
their different relative: ~jtion.' in the vegetation. 
doc:umented by Kennedy (1983) in the Guada
lupe. Sacramento. and White mount.'lin,; Naylor 
(1964.) in the Sandi!! ~10unbin!i; Robin~n 119(9) 
in the GU.'ldul upe :vIolintnins; :md Aetcher (197~) 
in the Datil Mountain!>. AIliJ;:I[or Juniper (J. dt'p
Pt!OIUl) requi~ more moil-ture :md "'ppe:m. to be 
more ~hade ,oler-mT lllan otberjunipeN.. Alliplor 
Juniper may :.lIse be a member of Pondero~ Pine 
communities in ~ew Mexico. 1..:u]:e livinj: AI
li~or Juniper relict., can be found tcx\;ly on loru:cd 
sit~ of paM pine foro.t in the Sacramento and 

-..... 
r:':
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White mountain!> of south-centr.a.1 New !\.tex.ico. 

Kennedy (1983) de.cribed 3. Pinus pontit'rosa

Junipt'rus dt'ppt'Qnu/SlMuhll'n~rgjQ dubia hah

jClI type from the GU.'ld:llupe and Sacr.unenlo 

mount.'lin:-.. Thil'. type 11\ in<:ludc:d in the fon:st 

vegetation cla.,..itication in Table 5.1. Kennedy 

found t!'l3t the uvc:r:tgc elevation of thiny..one plot!\. 

dominated by Pinyon and One-seed Juniper in 

the Lincoln N'ational ForoI wa., ).980 m (6.540 

ft.). while the :J.ve:r'.sge e:lev.ltion of thineen plOl;:' 

dominated by Pinyon 3na A11iplor Juniper wa.. 

~.IOO m c6.950 ft.). 


The most common pinyon-juniper type (T3ble 

6.1) in Mluth-centr:ll and ~,ibly all of ~ 


~1exico i:-. Pinus ('dulis-Junipt'I"U.f monos~rmaJ 


SlBolllt'louo ~racilis. Kennedy (19S3) identitied 

thi!> type from the Guadalupe. J ic:uilla. OJpit:1n. 

and Sacr.unenlo mounttin.... &."TlO (1986, iden

tified thi,.. type in the mountnin:-. ncar L.o:o.Al~. 


Bml~ :llso found :l type near Los. Alamos. with 

Mountain :'.1uhly (MuhJ~iQ 1'/'lOI't.tQIUI) a.'\ the 

dominant t:r.L':-. in!>tc:ad of Blue Gmma. Another 

common and widoprc:::td type found in south

centr:ll ~ew ~c:'(ieo on lower drier l'.itC!.\. is the 

P. ~dulis-J. monospt>T1TIIJ1Rhus rrilobmal.\fuh/· 

('n~";:ia puuciftora type. In thoe communitio.. 

juniper ha... ,'l much hi~her den1>iry Wn pinyon. 

At hi~h~ e1evationl'.. the P. ~t:iJllis-J.dt'ppeanaJ 

SIS type i~ common from thc Saa:nnento !\.1oc,.\n· 

t:l.in:-. to the Datil ~1ountaim. of west-c~ ~ 


~1exico. In the Peloncillo :'.1ount:liru... AIliplor 

Juniper and One-~d Juniper ~h:lre domin::mcc 

with Border Pinyon (P. discolor). ratherth:m with 

ColOi.1do Pinyon (Po t'du{is). In tho.etypes. ~1c:x· 


~n Pinyon j" Ultll:1lJy many time. den~ th:m 

juniJ'CT". The !-hrub tayer in thi!> type j" domi

mlted by Tourney Oak (Q. rOun'ltyl).'lnd ~nd 


cover i~ :-.pan.c (5). The pinyon-juniper .b.~


:Jtion~ h'lVinf: Roc ....y Mountain Juniper 3.... dom

inant or codomin;mt with One.~ Junipc:r :md 

Cotor:ado Pinyon are found in the nonh-centr.:1l 

pan of the "tate. while: communitiC!.\. v..ith Utah 

Juniper (1. tnrt'os~rma) a" the domina.nt juniper 

oc~ur in north-ccntr:ll :md northwo.tern ~ 
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Mexico. These: nonhc:m New Mexico pin)'on. 
juniper communiti~ u!<lWlly h:tve Bil:! Sa,;ebnJ!'>h 
(A. rritknJQla) a... the domin;mt shrub. In the :.outh
centr.d mountlin!\ there i~ II pinyon-juniper type 
with Mountolin Muhot!uny (Ct'rcrJCorpus mon· 
tonu.-:) dominating the: lIohrub I..yer and Bit: Blu~ 
tern (Andropt>Ron Rtl'ardif) the dominant ~,~ 
(K.ennedy. 1983). 

Some pinyon-juniper community type::!> h;ave 
nn under..lory shnJb layer domin~ned by one ~hrub 
species. Olh.:", have a number of :;.hnJb speci~ 
dominating the: understory. About 4f}t;C of the: 
pinyon-juniper communitiCl' in the cl:t......ifieottion 
for New Mexico have virtU3l1y no shrub layer:t... 
indieotled by "5" for sparse. The shrub layers of 
!-.Ome I'ypes m:ay be dominated by WavyJe:.fed 
Oak (Qut'cu... undulara). Ciambel Oak (Q. xam
btlii (~I\rubby form}). or Tourney 00lk (O. Iou· 
mt>yl). Other shrub!. that m;JY be important in 
pinyon-juniper undmtol")' are Big SoI~cbru...h. 
!\r1ountain M.lh0l!any. anc:! Skunkbush (Rhus 11';· 

lobara). Tuble 6.~ list., major pl~nb comprisinl! 
woodland ;and ~vanna vegetation in New Mex
ico. Many liohrub!.. forb:.. and 1!l"'.l."~ typical of 
the vegctoltion typ~ bor(h:rin~ pinyon.juniper 
wood 1a."1c:! vet:c:tation arc alloO found in woodland.... 
in New Me~j,o; the "pec:ie. 1iMed in Table 6,~ 
are only tho!>e mlbt commonly found in thi!i type:. 

MIXED WOODLA.\:O 

In r.:ew Mexico there are area... where the dom· 
in:.tnt t~ in woodland vegetltion are not n:. 
l'tricted to conifer.. but may include broadle:lf tree 
species 3lo codominanb. In we-t and north-centr:d 
:':ew Mexico. GiSmbel Oak (Q. Kambt/ii) may 
bI: a codominant in woodland (!>ee TOIbie 6.1). 
Donan. S~'I~Ic:r. and Hickey (197Sb) found thi!'> 
type of woodland in the San mnc1!>eo Moun· 

; 
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Utins. loOuthwc:-.t of Roct'\'e: in the BulTO Moun- ~ 
tains. northwe.t of Loni'iburg; in the Tul.aros:l ;". \,..-

Mounmin!>. wot of the Plains ofSa:n Asu.'tm: in r, 
the Nacimiento .and Jemez mountUn.~. west. ~th. ,,,=,:.
and e:1.... t of Jema Sprinp; a:nd in the mountlil'l:' r;. 
nonh. loOuth. and C1.," of Zuni. in nOMWCSlc:m .. 
l"ew Mexico. Gambel Oak. the dominant 03l: of ,.

1'"\ 

the Mixed Woodland~ mentioned. is. deciduou...... '_. 
There an: woodland.' in New Mexico where 

the dominant nonconiferolll' trees are ev~. 
The tC1m -cn~Mr h:t, been u..;cd for these 
woodland types (Brown. 1982)• .and we havc u..'Cd 
it in the cl:t...sification of mixed woodland vCl.!~ 
tation. One of theo.e encinal mixed woodland ~ 
i~ found in the Gu;ldalupe Mountains. in south
central :':ew Mexico. The broodJeaf. ev~ 
codominant tree isTa.a... Madrone(Arbu.tl'.lS..tQIo· 
pt'nsis). The n::.t of the encinal communities in 
the sbte have oak., 3., the broodlc:af. evergreen 
trc<: component. Evcrgn:cn CI;lk.... WI m:l)' dom... 
innlc thoe typci. are Arizona White Oak (Q. QI'. 

i:onica). Grny Oak (Q. }:rist'a). and Emory Oak 
«2. t"moryi). Ari7.ona White: Oak-Gray Ow..: hy~ 
brid., :m: common in loOuthwes'tern New Mexico. 
Q. J.:rist'Q in P:u'C1tho.cs in the: c\a.......ilication (Ta
ble 6. t) indic;lt~ t/ult Cirny Ow..: lTI3y be the dom· 
inant oak. PointJeaf ManZ3nltl (ArcloszaphytDs 
pungt"ns) anel Wri{:ht SilktlMie! CGa.rr;ya wrighJii) 
is frequently the dominant ~hrub in encinal wood
land. The coniferous trees Border Pinyon and 
Alligator Juniper have rel:niveJy low densities. in 
theM: communitio. 1n !':c:w Mexico. these oak· 
dominated encinal mixed woodland. ... are re.. 
stricted to the southwestern comer. Pc:n::2..G:srcia 
(1978) rcpon.~ large ~'covered by 03l: wood... 
land ju~t south of New Mexico. in the Sierra 
!\.1adre Oc::cidenbl of northcrr. Chihuahua. ~'cx· 
ico. The.e woodlnnd... b:lve the: same dominant 
tI"CC !Iopcci~ ll.." thO!oe ofsouthweru:m New Mexico. 

http:P:u'C1tho.cs
http:Madrone(Arbu.tl'.lS

