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Abstract:

This study was conducted to obtain basic ecological information for curl-leaf mountain mahogany
(Ceroocarpus ledifolius Nutt.) within its range in southwestern Montana. Intensive investigations were
conducted on 21 stands. Mountain mahogany was distributed in isolated, typically small stands on
steep southerly and westerly slopes with rather dry, rocky soils and sparse herbaceous cover. Total
density of mountain mahogany in the stands ranged from 472 plants per hectare to 21,627 plants per
hectare. Mountain mahogany was the dominant shrub on all but two stands, and had the highest
importance value among shrubs on all stands. Importance values were significantly higher in stands of
west exposure and on slopes greater than 40 percent. Two growth forms occurred; available plants were
low and rounded while those escaping early browsing pressures tended to be "umbrella"-shaped. Plants
in stands west of the Continental Divide averaged 16.7 decimeters in height and 16.5 decimeters in
diameter with a mean live crown area of 1.54 square meters; while plants east of the Divide averaged
9.2 decimeters in height, 9.6 decimeters in diameter, and 0.52 square meters of live crown. Growth of
current annual twigs from terminal and lateral portions of last year's wood occurred between late May
and early July and averaged 29.2 millimeters in 1973 and 28.7 millimeters in 1974.

Total production of current annual growth varied considerably between stands and between years and
appeared to be enhanced by past utilization. Fall precipitation from the previous year was also
positively correlated with better production. Total numbers of twigs produced per hectare varied among
individual stands from zero to about 1.5 million in 1973 and from 43,000 to almost 2.0 million in 1974.
Total utilization of current annual growth twigs by deer varied from zero to 54 percent among stands.
Ocular estimates of the numbers of twigs used per plant showed from zero to 90 percent of the twigs
were browsed. Stands were predominantly young to middle-aged (10 to 30 years) although older plants
were often found, especially in stands west of the Continental Divide. Seed production was apparently
sporadic. An average of 76 percent of the seeds collected in 1974 germinated in the laboratory.
Conditions for seedling growth were harsh but survival, as indicated by the presence of young plants
and mixed age structure in all stands, seemed to be sufficient to maintain existing populations. Crude
protein values averaged 10.5, 10.4, 9.5, and 9.8 percent for the spring, summer, fall, and winter,
respectively.
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ABSTRACT

This. study was conducted to obtain basic ecological information -
for curl-leaf mountain mahogany (Cercocarpus ledifolius Nutt.) within
its range in southwestern Montana. Intensive investigations were
conducted on 21 stands. Mountain mahogany was distributed in isolated,
typically small stands on steep southerly and westerly slopes with
. rather dry, rocky so6ils and sparse herbaceous cover. . Total density of-
mountain mahogany in the stands ranged from.472 plants per hectare to
21,627 plants per hectare. Mountain .mahogany was the dominant shrub on
all but two stands, and had the highest importance value among shrubs
on all stands.” Importance values were significantly higher in stands
of west exposure and on slopes greater than 40 percent. Two growth

'forms occurred; available plants were low and rounded while those escap-— -,

ing early browsing pressures tended to be "umbrella''-shaped. Plants in
stands west of -the Continental Divide averdged 16.7 decimeters in height
and 16.5 decimeters -in diameter with a mean live crown area of 1.54 ,
square meters; while plants east of the Divide averaged 9.2 decimeters
in helght, 9.6 decimeters in diameter, and 0.52 square meters of live
crown. Growth of current annual twigs from termifial and lateral
portions of last year's wood occurred between late May and early July
and averaged 29.7 millimeters in 1973 and 28.7 millimeters in 1974.
Total production of -current annual growth varied considerably between
stands and between years and appeared to be enhanced by past utiliza-
tion. Fall precipitation from the previous year was also positively’
correlated with better production. Total numbers of twigs produced per
. hectare varied among individual stands from zero to about 1.5 million -
in 1973 and from 43,000 to almost 2.0 million in' 1974. Total utiliza-—
tion of 'current annual growth twigs by deer varied from zero to 54 per-’
cent among stands. Ocular estimates of ‘the numbers of twigs used per
plant showed from ‘zero to 90 percent of the twigs were browsed. Stands
were predominantly young to middle-aged (10 to 30.years) although older
plants were often found, especially’ in stands west of the Continental

. Divide. | Seed productlon was apparently sporadic. ' An -average of 76
percent ‘of the seeds collected in 1974 germinated in thie laboratory.
Conditions for seedllng ‘growth were harsh but surv1va1 ‘as indicated”

by the presence-of young plants and mixed age structure in ‘all stands,
seemied to be sufficient to maintain existing populatioms. Crude protein
values averaged 10.5,-10.4, 9.5, and 9. 8 percent for the sprlng, summer,
fall, and‘w1nter, respectlvely. - : ces!




TNTRODUCTION

Curl—leafmbuntainAmahogany (Cercocarpus ledifolius Nutt.) occurs-
- -oveér .most ef the western United States where it ie reeognized as an
important'bfowse species for mule deer._:Its range; ceneered in the
Gfeat Basin.region of.Utah and Nevada; extends cast ihte:Colorado;
nofph;into.Manana, Idaho, andIWashington; west into Oregon and

Califofnia,uend‘south into Arizona.(Kirkwood 1930). *Ln'Montana it is

* .. found mainly'in the southwestern portidn of the state and in a small

area of southcentral Montena'(Fig. 1).

A paucity of ecological informatlon for‘mountein.mahegany has
hindered.efforps of ‘game end range manegers ‘to ﬁeaépre ane'lntefpret
© range eonditlone‘apd relationships.and.to develep‘effective management
plans-on ﬁaﬁogeny renges. Two studies in Idaho By Schedlt (1969) and
Claar (1973) and a -study of the Scudder Creek mule deer winter range
by Allen (1967)-provide'the oply lnformation cprrently'available,on
the ecology end éaﬁe use.reletionshipe of moﬁntaln mahogany ln'the
nortﬁerﬁ perelon'of its'?ange; |

The eﬁrrent'etﬁdy wes.estaellehed in the semmer'pf 1973 to ebtein
- basic’ ecologlcal information for curl- leaf mountaln ﬁahogany in south—-
Western.MontenaJ' épec1f1c obJect1ves were'l l) to determlne.general
distrlbueieﬁ{_edaphic,'climatic, and‘synecolegical chefaeterlstiee;’
.2).to dete%mine‘and describe certain'autecologlcal:charaeteristics:euch

as“reprodﬁctiqn, growth and.development, forage production, and
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Figure 1. General distribution of curl-leaf mountain mahogany in Montana.
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and nutritional values; and 3) to evaluate the intef;rglationship
between mountain mahogany and mule deer in Montana. Field studies were
conducted. full time during the summetr of 1973 and the spring and summer
. of 1974, Additional'data weré collected during the fall of~l974'and'
'winter of 1975. Istensive investigafions Wére conducted in-21 mountéin_
mahogany .stands in southwestern-Monfana. Three qf these were Jlocated
in kavaili Cdﬁnty; west of the Continental Divide; thé reﬁaiﬂdei Qeré
1océ£éd east 6f‘the Di&ide in Beaverhead; Silver Bow,AMédisén, Jeffer-
* son, and Broééﬁgtér Counties (Fig. 2),

The genus:Ceféocar?us'is a member of the]Rosaceag (RpSg) Family
and:qopsists:of i9 spécieé, fivé of which are cqnfined tQ‘Mggico. Curl-
léaf ﬁouptain mahogaﬁy.was first described by Nﬁttai in:184b'in Flora '
of ﬁbfth America (Iorfey and Graf; 1840). The generic namé:cpmes
.fFom #he G?eek:kefkosk(a'tail) éﬁd karpos (a fruit)a‘referfing tQ-the
.péculiar long\stYlés of the seeds, Whicﬁ are gharaéteristip of the‘
genus. -The.spéqific name Zédifbliuéyréfersltqithe resemblance of fhe.
leaf to'fhat.pf Léborédor;tea (Eedum). The common name,:mouptgin'.
.mahogany, refers to the méuntainous.haﬁitat'in Which the genus 'is f&und
ahd the %ery}ﬁaid and oftén-reddish brown wood, suggeéping,that-of true
i_mahog;ny, a‘pfbpicél Amegiéén tfee (Swietenia mahogoni);: "Cprl~leéf"

‘comes‘ffém thé1chafacteris;i¢'%evolu&é.léaf'margins:gf tﬁe‘sﬁecies.
_ iThe speéiés‘ig'qn'e?ecflévéﬁg?eeﬁ ghrﬁb usually fhréé”tolfifteen feet

'tall, tﬁough in some parts of its range it reaches tree-like heights of
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up'fo 40 feet. The leaves.arelleathery,‘gyeen,jand shin§‘on’top and
whitish and ﬁéiry underneath. 'They-ére shed at fhé_endﬂof their second
sﬁﬁmér.’ Tﬂe flqwers are withoﬁf petals.-.Tpe calyx is densely.soft'

"hairy ﬁnd flaring into a bell sEape of_fivé ldBeS'Qith~the lower gube
bn?—quértex inch.iong and pérsistent;  Tﬁe'color gradéé;from pale,
creamy White-tpﬁpink; The stamens are numer&us and iﬁgérted on the
céiyk tube. The-anﬁual grﬁwth‘is'reddish brown ‘and ‘at first coveréd

“with palé; fine hairs‘butbecomeshaifiésé by ;hé-next'summér and'turﬁs

silver gray or dark Brown‘( U. S. Forest Service*lQé?).




PROCEDURES

- The geographical distribution of curljleaf mountain mahogany was

determined_by gronnd and aerial.recdnnaissance, and from Montana Depart-—
~ment of Fish and Game reeerds._ N

Twenty—one stands located inesouthwestern Montana, nere seleeted
" for intensiye study on the basis ef apparent difrerenees in site
characteristle35 plant ednditlon,'and[history of'use by mule deer.' One
additional stand, located in”southcentral Montana; was also visited-to‘
_compare ‘the density of mountain,mahoganj,gspecies associates;.and soili
characteristlcs on that rangelwith stands in southwestern'Mpntana.;‘

Exnosure;and slepe_for:eaeh stand were deternlned nslng_a‘Brunton
eomnass. .Elevation was determined nsing an altimeter”and‘cheeked:
agalnst U".S' Geological Surﬁe& maps.. Soil_charaeteristics:inclnding
percent sand;;silt,.andhclay, pH; organic matter cdntent,.salt hazard,
:and five inpdrtant minerals'were obtained.from a:cemposite:of ten soil
samples taken to a depth of .15 cent1meters (six 1nches)‘at each stand
Prec1p1tat10n and temperature data were taken from.the cllmatologlcal
records of the.U. S.'Department of Cemmerce Weather statlon-nearest;
.eaeh stand.

Ba31clsanp11ng of vegetatlon followed methods'outllned by Cottom
and Curtls (l956) for trees ‘and taller shrubs and by Daubenm1re (1959)

H

forﬂlow growing shrubs, forhs, and_grasses. Twenty 901nts,~spaced ‘ten
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meters apart, were permanently established at each site in.a §x4, 4x5,
or 2x10 configuration depending upon the shape of.the stand. At every
point the nearest tree or shrub in each qnadrant was.measured followlng
the p01nt—center—quarter method (Cottom and Curtls 1956) and permanently
. tagged. Data recorded 1ncluded 1 specles;-Z) distance from the

' point'to the center of the plant, to the nearest.decimeter;_35 height;
to the_nearest‘decimeter;/4)1width.of-the major and.minor axes ofithe
."Crown,,to the‘nearest decimeterg 5)'percentage of dead crown;nand,ﬁjv
:‘crown-density (percentage of’live”crOWn‘within'an‘imaginary circle'"'
around the'outer edge of the plant)' Age and form classes for each

plant were recorded follow1ng Cole (1958).

The canopy coverage of low growing shrubs (less than two feet'in
‘he1ght), forbs, and grasses was recorded by specles u31ng a 2x5 decl—"
meter frame placed in the second quadrant at each -of the twenty points
i(Daubenmire.1959). 00verage of bare ground, rock, and litter was also
recorded. Canopy coverage measnrements were made durlng both spring
(late May) ‘and’ summer (mld July) perlods A spec1es llst was complled'
for eachestand;: Plant names follow Booth (1950) and Booth and erght
assey.

ﬁDates of phenologlcal eyents inclnding openlng.of flower budé;
formatlon‘and-ripening of seeds, and lnitiation,and:termination;ot‘v-'“
leader'gromth were recorded. |

Twig gromth'ratesAand'percent of potential twig huds that’grew ‘-
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during l97ﬁ were measured for the nearest mountain mahogany plant to
every-other sampling point in each stand. Ten potential twig buds on
.two representative.branches were individnally marked en each plant in
early.May, 1974; hefore gromth began.- Diameter and lengthhof eachitWig
Werekmeasured at approximately three Weeh,interValsifrpm the Qnset:of
gromth nntil growth appeared'to stop. 'Measurements were taken on-all-'
twlgs bnt net censidered signifieant‘untll»the twig reachedrdneJ
- centimeter in,length; anly-those-twigs whighjgrew were ‘considered lnj
’ealeulatiqn'ef gromth rates. | | | |
Productlon 6f.eurrent annual'growth (CAG) was determined at'the
end of eaeh.snmmerlhy measurement bf ten randomlylselected mbuntain
,mahsgan§‘plants'in:eaeh.stand. 'After the_helght-andfmajor'and.mlnqr
‘diameters Were measured; each plant was eollectedtand all current’

. annual growth twigs (CAGT) omne centimeter'leng_or"longer were clipped,

counted, dried for 24 hours at 90 degrees'C, and weighed. Average twigd

length was determlned by measurlng the length to the nearest 0 5. m1111~

meters of each tw1g in a sample of 100-from each plant. A subsample

'of 25 tw:gs was then selected for measur1ng the d1ameter at. the base of

growth to the- nearest 0. l mllllmeters and the welght to the nearest .
: 0 Ol gram.
Mule deer usage of each study 51te dur1ng the Wlnter of 1973- 74

was estimated qn the basis of mountain mahogany utilizat;on.measure—

ments and pellet group surveys made in‘thé springfof“l9741, Utilization
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oE-mountain_mahogany was estimated as' the percentage of - the number of
available CAGT browsed on the nearest plant to every other sampling

point in each stand. Three browsed twigs were clipped from each quad-

" rant of the plant and dried in the laboratory for 24 hours at 90 degrees

C. An estlmate of the average twig length utlllzed was predlcted us1ng
the method.described by Basile and Hutchings (l966);and-Lyon (1970)ﬂ
‘.lhe-twig-length before utilization vas'predicted usingfthéjdiameter'ati
the base of'current.growth (DBG)sand the.regresslon:eQuation developed
-from production studies in 1973 (y ;'bx'+ a,-where b= slope:and af= y- .
intercept) .The percent of the twig browsed was then Calculated as:

(T)

P = lOO i where T = the estimated average,length before browsing,.

~and R = the average length of the'unused portlon of the tvlg (Ba51le L
.and Hutch1ngs l966) Due 'to an apparent malfunctlon.ln thelbalance:
used to determlne 1nd1v1dual tw1g welghts 1n.l974 the estimates of
_welght utlllzatlon were based on the method descrlbed by Peek (l97l)
The dlameter at the p01nt of br0W31ng (DPB) was used 1n the regre831on3
equatlon from 1973 to obta1n dlrectly the welght of tw1g materlal
:,ut111zed therefore av01d1ng Welghlng the‘unbrowsed tw1g materlal
" Deer pellet group surveys .were conducted bylplaclng 100 meter llne _'
.*transects“along-the hlll contour at the.top}'mlddle?-and botton of.
'éaéh standl 'All pellets wrthin'one meter ofheither;sdde-of.the .

line were countéd.
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The age:distribuéion,of mountain mahogan§ plants in each stand
was estimated by determining the agerbf eqch plént collected during
1973. Cross seétions of root crowns were cut and sanded"and growth
rings counted‘fo}idﬁiﬁg:Lénher:(1972):“

Seg&s:%éfé COliected at the.eﬁd of .each season aﬁd'viaﬁility‘and
.germinatién rates were meésured..‘in»1973 seedé Qéfe séfatified in
moist sand for,90vdays'at five Aegfees C (4i degrees F)}l Germiﬁafionil
was atfeﬁpfed iﬁ;é séﬁd‘fiaf fér”BO days‘(ThQ Woody PZ@ﬁtiSééd Mqﬁual
1948) . Due.té the failure of this ﬁethod,.Seéds'colie¢téd in 1974 were
s££atified-on moist fil;er,papér in closed éontaingfs atgfiﬁe'dégreés C
- for 60 -days ana allowed -to germinate'in the same con£ainérs.,

| Nutritiénal:vglugs, based on the protein csnteﬁt'of éufren;:aﬁngal

:érqwth t&igs (CACI), wérghqbtéipéd fgf each season 6f'thé-§ear from
eiéhtlstanAQJWith varying deg;eés_of past“use,'topogfaﬁﬁicféoqditioné,
aﬁd‘ﬁrédﬂctipﬁ.' Composite gamples,oéﬂcompléte:CAGTs inciuéing Lea&es,
.wefe ciippedlfrom g'faﬁéoﬁ sémpie of‘planesrin e;chlétand.h Protéiniénd.
' moisture deteﬁmi;atioﬁé wgféfmadg by the Montéﬁa:Cheﬁist;y{étatioﬁ,..

. Montana State University, Bozeman.




RESULTS AND DISCUSSION

Distribution

Geographic
Curl—leaf mountain nahoganp occurs.in.scattered stands throughout'

”the‘southwestern‘portion‘ot Montana;jwest of‘a llne‘extending-roughly:
from the Madlson and Brldger Ranges north through Canyon Ferry Lake and~
>south.of a llne from Helena tO‘MlSSOUla The specles is also found.
extendlng northward from WYOmlng lnto‘southcentral Montana along the
Bighorn and L1ttle Blghorn Rivers south of ‘a line from Lodée Grass to
_Yellowtall Dam (Fig. l) .Theghighestuconcentration of'Stands:occurs
‘east.of the‘Continental Divide in'Beaverhead County. - Locally,'mountaln
'mahogany occurs prlmarlly in patch—llke stands. Entensiwe,'continuous-
stands are rare, reflectlng 1ts’restrlct10n to. shallow, coarsels01ls.and
cliffs and ledges on Warm, dry;.rocky ridges or stéep slopes;" N
Physiographic:

The 21’stands-studied were.extremely-diverse‘in thelr'physiographic
characteristics. :The elevatlon; enposure; slope,'drainage;:and ekact
:locatlon for each stand are.glven 1n the captlons‘to Flgures 3= 23
‘Only four of - the 21 stands had slopes less than 30 percent whlle nine '-,-
’ _had slopes greater than 55 percent, the average slope was 48 percent -

h‘ w1th 14 (67/) ‘stands- between 38 and 60, percent Exposures‘were varled}
' with.seven stands (33/) faclng southwest, s1x (27/) faclng northwest, .

- six (ZZA) fac;ng_southeast, and two'(9A)~fac1ng_northeast.
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Figure 3. Site A on Axes Canyon Creek with N65°W exposure, 57 percent
slope, and 5,920 foot elevation. S23 T8S R8W.

Figure 4. Site B at New Departure Mine on Cold Spring Creek. The stand
of highest elevation (7,060 feet) is seen in the background
with S3°W exposure and 25 percent slope. S27 T7S R11W.




Figure 5.

Figure 6.

Site C on Scudder Creek with S81°W exposure, 43 percent slope
and 6,590 foot elevation. S21 T6S RI12W.

Site D on Big Sheep Creek with N83°E exposure, 39 percent
slope, and 6,350 foot elevation. S36 T13S R10W.
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Figure 7. Site E on the west fork of Little Sheep Creek with S57°K
exposure, 60 percent slope, and 6,880 foot elevation.
S33 T14S R9W.

Figure 8. Site F on the middle fork of Little Sheep Creek with N89°W
exposure, 58 percent slope, and 6,840 foot elevation.
S34 T14S RI9W.
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Figure 9. Site H on Canyon Creek with N82°E exposure, 43 percent slope,
and 5,510 foot elevation. S6 T2S RI9W.

Figure 10. Site G on Camp Creek with N55°W exposure, 68 percent slope,
and 5,640 foot elevation. S16 T2S R8W.
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Figure 11. Site Q on Camp Creek with S60°E exposure, 57 percent slope,
and 5,720 foot elevation. S16 T2S R8W.

Figure 12. Site R on Soap Gulch with N86°W exposure, 72 percent slope,
and 5,620 foot elevation. S12 T2S R9W.




























































































































































































































