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- Created: 1932
ABOUT RNAs - Size: 640 (acres)
HOME Elevation
ABOUT - Range: 7400 - 8400ﬁ:
USING L . .
- Location: Monument Canyon RNA js located in the
OPPORTUNITES . .
Jemez Mountains of northern New Mexico,
REFERENCES southwest of Los Alamos
CONTACT US -
RELATED SITES
CREDITS Site Description
The RNA occupies a relatively flat plateau in the Jemez
A _ Mountains and supports extensive stands of old-growth
cooperative project ponderosa pine (Pinus ponderosa). In the absence of natural fire
of the . .
regimes the mature stands of ponderosa pine have developed
USDA Forest Service extensive stagnate understories of small sized ponderosa pine.
N l:orlslhern Region, Research studies aimed at restoring natural processes to the
ocky Mountain Region,
Southwestern Region, RNA are presently underway.
Intermountain Region,
B Rocky Mosutraltéia(;r:]IResearch Climate and Enviromenial Information
and the j
Montana Natural Heritage Data not Available
Program
Yegetation -~ Monument Canyon
Ponderosa pine (SAF 237) Interior Douglas-fir (SAF
210)
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MONUMENT CANYON RATURAL AREA
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To preserve in natural state a typical area of western yellow pine forest
as found in northern New Mexico. The stands of western yellow pine in this
region differ from those of the Colorado Plateau in being denser and more
evenly spaced with trees of relatively small diameter.

Description

Location

section 9, To 18 No’ R- 3 Eo’ N.M.POM- - Sul'veyea.< m mtimﬂ. fOl'est

. land. The northern fringe and NE drop down over the rim of East Fork of

the Jemez River, known here as Monument Canyon. The balence is plateau
land at the head of a southwesterly drainage. Aree 640 zcres.

Acreage by Dominant Cover Type

All western yellow pine type.

Physiography and Climate

For the most part feirly level mesa, altitude 8100-8600 feet. The climate
is characteristic of the western yellow pine zone, - short growing season,
cool summers, precipitation about 20 inches. .

Forest Value

About 5T0 acres is commercial sawtimber; the remaining TO acres 1is classed
as inaccessible. The volume is estimated at 8500 board feet per acre.
Pole growth and reproduction in seedling end sapling stages are excellent.

Agricultural Value

. None

Grazing Value

Negligible. Thne carrying capacity of the entire section is estimated at
8 head of cattle yearlong.

Mineral Value

None in evidence.

Value for Other Public Use

None of specific importance.



Transportation

The area 1s on a trail from Jemez Springs to Upper Vallecitos. It is
also within a mile of a programed Forest Service developuent road, and
is crossed by a motorway cleared out for fire protection purposes,
following the route of the dbove trail.

Public Sentiment

So far as known thére would be little public interest in the area
outside of sclentific circles. :

Plen of Management
The primary protective measure is to guard egainst cutting. Neither live

or gdead timber should be cut on with t
" coptrgl. No roeds or trails except those meeded for protection of  the

area and adjacent Forest land, and no occupancy of any kind should be
permitted. Conservative grazing may continue, but overgrazing must
be avoided.

The area 1s part of a larger one designated in a cooperative agreement
vith the University of New Mexico providing for joint study of biological.
archaeological, climatological, and related problems. This agreement wader
the title "Cooperative Agreement Between the Department of Agriculture ari
the University of New Mexico for the Purpose of Research and Ooservation

in Certain Natural Sciences” is dated May 29, 1930, and is signed by the
President of the University and the Secretary of Agriculture.

Approved:’

/s/ F. E. Andrews
Forest Supervisor

G. A. Pesrson [s/ _ '
Director, Southwestern Forest and Rpnge
Experiment Station

/s/ Frank 0. W. Pooler
Regional Forester

Washingten D.C.,
- 10/1/32

By virtue of the authority vested in me by Reg. 1-20 of the regulations

of the Secretary of Agruculture relating to the occupancy, use, pootection,
and administration of the National Forests, I do hereby designate as tre
Monument Canyon Naturzl Aree the lands described in a report dated

» by ; said lands shall hereafter be administered as =
Natural Area subject to the provisions of said regulation and the instruc-
tions thereunder.

R. M. Stewart /s/
Forester
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itos. It 15 also withinm a mile of & programmed Forest Service davelopment

ten purpesss, folloming the route of the adove trail.

e area sutside of soientific sirules.
Sanagement
- Neither live nor dead timder shewld be eut unless in commeotion with
for protestion of the ares and adjuost FPorest land, and no sesupzney of
s but svergrasing -ﬁt Yo avolded,
dve agrsement with the Untversi ty of New Mexice providing fer joint study
W T2ia agreoment under the tile “Cosperative Agresment Between the

% Purpose cfhmrﬁndﬁbumuahmml sociences™ {9
mv and the Sesretary of Agriculturs.
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MANAGEMENT AREA M

DESCRIPTION

MANAGEMENT EMPHASIS

4. MANAGEMENT DIRECTION

MANAGEMENT AREA M

This area consists of the one existing and two proposed Research
Natural Areas (RNA). These areas offer ecosystem represe-iation
appropriate to meet needs identified by the Southwestern Region. The
existing Monument Canyon RNA is a 640 acre section consisting primarily
of Ponderosa Pine. The Canada Bonito RNA is 300 acres of Thurber
Fescue. while the Ladrones Mesa RNA is S00 acres of Juniper savanaah.

These areas will be managed to provide opportunities for non-disruptive
research and education. This management includes allowing =natural
processes to occur and the protection of natural (features. Cse
restrictions will be impcsed as necessary to keep areas iIr <thelr
natural or unmodified condizion. There will be no harvest of ti-zar or
firewood, nor will this areaz be assigned any grazing capacity.

The following areas will be proposed for designation to the Natural
Research System:

Approximately 300 acres (Canada Bonito) for the protectica aad
study of a high elevation Thurber fescue meadow. ‘
Approximately 500 acres (Lsdrones Mesa) for the protectica and
study of a juniper saveanah.

Location and evaluation of other potential areas which lack Regional
representation will continue throughout this planning period.

There are no vegetaticn nodification practices proposed in this
management asrea.

Land Suitabili:ty Acres
Total suitable timber [
Total Management Area 1.440
STANDARDS AND GUIDELINES In addition to the forestwide standards and guidelines. the folloswing

specific standards and guidelines will spply to this management area:

PROGRAM ACTIVITY MANAGEMENT AREA M

ELEMENT MIR CODE_ STANDARDS AND GUIDELINES

RECREATION A0S Allov nonmotorized dispersed recreation activites provided they do not
®0dify the area or threaten or impair the research or educationsl value
of the ares. -
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LANDS Jo1
FACILITIES 101 LO4
108 L12
PROTECTION P01-07
P11 P12
P13

MANAGEMENT DIRECTION

MANAGEMENT AREA M
;lequire recreation users to pack out all their trash.
Cross~-country vehicular travel is prohibited within study sreas.
No open campfires will be permitted _within the study areas.
No new trail construction will occur.
Manage for a Visual Quality Objective of Preservation

Evaluate these areas and determine their contribution to threatened and
endangered species recovery objectives.

Prohibit introduction of non-native Plant or animal species.
Allotment plans utilize Level A to achieve management area objectives.

Post boundaries. fence. or take other necessary action to prevent
unauthorized livestock grazing.

Prohibit all timber and firewood sctivities.

Minersl leasing category: Limited surface use- No surface occupancy
Utility corridors are excluded

Roads will not be constructed in this nan(gement ares. Road

management and closures will be implemented with the’ objective of
closing roads where they currenfly exist. t as n ary to

1 4

provide access for research. or adjacent management areas.

The fire suppression objective for Monument Canyon is to control 90% of
the high intensity wildfires at 75 acres or less. Maximum loss from
high intensity wildfires is 75 acres of the management srea per decade.

Low intensity wildfires will have no size limitations.

Limit suppression action to the use of hand tools.

Fuel trestment will be commensurate with unth objectives and
direction for individual RNA°s.

Allow prescribed fire. using planned and unplanned {gnitions in
Ladrones Mesa and Cansda Bonito RNA's to masintain these fire dependent
ecosystens.
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PORM 8208-8 (1/64)

UNITED STATES GOVERNMENT

Memorandum

TO

FROM

3

Department of Agrlculwre—-Forst Service

Begienal Perester _File No. 4060

L!.M.MW

Date: Jammery 3, 1967

SUBJECT: pggesrch Feeflities - Nstural Aress - Your reference:  9/26/66

Following is our report en the existing Moomment Csayon Nstural Ares
located on the Jemex Ramgsr Bistrict, Ssnta Fe Natisnal Porest.

This report format follows the five ftems listed in your ssmorandum.

1. Conformance with criteris as set forth in FSM 4063:

b.

Ce

d.

4063.3 - fize - Momment Cenyon emcompasses 640
scres. This size is sufficient te protect un-

nﬁtideﬂttuuhmhmmu.
mz&-m&.w-m:c—m

‘has besn pretected against activities which directly

or indirectly modify its research valwes with the
follewing excsptions:

1. The axes is grased by domestic livestock

. undez Mational Ferest Permit. Thare is
‘wery limited suitable grazing land within
the arss. Specific sites have occasienally
bosa wsed as “sglt growds.”

2. A minor amowmt of dead weod has besn re-

moved frem the area by wood haulers. There

19 ue evideace of vemoval of living tvess.
4063 .41 ~ = The Matural Area has been
fdentif enly en varicus meps and in plans. Thexe is
¢ on~the-ground identification at present.

4063~42 -~ Jences -~ Thers ere no fences around or within
the ares.

4063~43 ~ Pyblicity - As far as we know, the avea has

.boenpublidudonlyhvetylhiudeom-ﬁth

professional groups such as the $.A.F., University of
Hew Mexice, atc. lnlu.ltlu t tha gensral public £s

completely wmaware that the ares exists.

Sagica 3, Sants Fe, Wew Maxice om

. kil




2.

3.
4.

.

. 406344 - Fhvsisel Meprevepents - There Su sn existing
f m’“ _ ad to hexvest

;,_mu-m-muom,cmor

h. 4063.46 - Pyblic Use -~ The aves is subjected te wery ' 3

"ughtu.h,ch"us prismarily fer fasidental BRI
pioaticking end buating uss.

1. 405367 - - To the

Scietitic spd Educationgl Use
bost of our kmowledge, uo specific vesearch wse has
sver been made of the ares.

J. &063.45 - Yegetation Hanspenent - Nothing has beso
ke m349-mw-m.mummuth-

Preaent and past uses of Moauasat Csnyen bhave been described under
fl. Briefly, it {s open to grezing, has hed some desd wood re-
woval, and s subject to saae huntiang and pienicking use.

Ue pToposs RO sav Ressarch Natursl Axess on the Senta Fe.

Should the existiag Momment Canyon Natural Aves remain in {its

" present status, we anticipats only mimor problems of continued

mmnﬂmueummmtcm 7o manage

the area proparly, it would be necessary t» suclude grasing,

dxmmummag.mumuym
five prevention efforts.

The focresse im mspegement intensity necessary would depend
on the ssount of protection desmed necessatry.

Our moet fsmedists managsasnt problem coucerning Momment
Canyon 13 one of fire coutrol. The entire mres is covered
by sn overmature, decsdent etand of Foundervsa Pime and
Mixed Conifer with a grest mmber of smags. 7The under-

. story §s a wery, very denss thicket of pine reproduction,

such of which {s snow damaged and lying on the ground.

The ares faces the prevailing soutimest winds end lightuning
or mmcsused fires could be disastrous, We have imvested
considersble from PSM end APW funds ia neardy TSI operations,

Simm. ——————
i .



S.

wmhmq&l&duatﬁamm.

" we would recommsnd thet the Msmwmsnt Csayon Netural Ares be

unless the Research Ststisu has eome definits,

i
|

B umm-mmmmmu-
the srea.

b. mm‘mt&m.mu&m

and edjeining Perest, becsuse of conditisns mud tiypes
of fuels.

¢. Our desive to prectice sultiple-use msnsgexsnt ou all
lsnds mot specifically needed for single purposes.

d. The increase in msnagement necessary to meol the goals
of a Natural Area. Increased expenditures do not seex
to be justified under current use.

K Our fesling that erces within nearby wilderness areas

satisfy the noeds for n:t:uul aveas

We would further recommend thget the srea be schedulad for timber
harvest is the mesr future, both to arvest timber mortality and
decresse the fire hazard, subject to any harvesting vestrictious

_Mmummt.mmsm.
the Yorest.

-

DASchultz: amm ’ -
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HONUNENT CANYON NATURAL ARZA

Purggse

To preserve in natural shiete a typical area of weshern
yelliow pine forest as found in northcrn New ¥exico, Th2 stands of
weétern yellow pine in this region differ frow those of %he Colorado
Platear in being denser and more evenly gpaced with trees of rela~

tively small diameter.
Dascrivtion

Location

Section 9, T. 18 Nu, Re 3 Bey He 3o Do Ko = Surveyed.
All national forest land. The northern fringe and NE 40 drop down
over the rim of Tast Fork of the Je;ez River, known here as Monument
Canyon., The balesnce is plseteav land et the head of 5 g uthwesterly

drainagze. Area, 040 acres.

Acreare by Dominant Cover Type

All western yellow pine type.

Physiography and Climate

For the most part fairly level mesa, altitude 81008800 feet.
The climate 1s characteristic of the western yellow pine gone, - short

growing season, cocl summers, precipitation about 20 inches.



Forost Talus

About 570 asres in commeresial sewtinbery the remaining
70 meres is claseed as insscessible. The volmme i cotimated atl
8500 board feei per asre, Tole growth and mpfoflmtian in Beedling
end saplins stagew are exsellent,

Agriculturel Yalwe

Bons,
Gra Valug

Negligible, Carrying capnoity estimeted ab 8 hesd of
cattle yoarlong.
insral Value

Bone in svidence,

Talus for Other Public Use

Eone of specific leportencse,

Prangoorinition

The avea 1z on a trail from Jemes Springs to Upper Vallicitos.
It is aleo within a mile of a Prograsmed Forest Servies development

vy s Bisagy ity et D

So far as imewn there would be little or mo pudlic intersst

in the avess



The primazy protective mossurs is %o gunrd egainst oubting.

Helther live nor dead timber ghould de out unlesg in connscilon

with fire or insect controle Ho roads or ﬁrailrgd aég m@r "“7""‘2:“3

of any kind should be pormitted. Conpervative graning ney contimo,

tut overgrasing must be svoldeds

Approveds
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CANYON DE

SAN DIEGO

33°50" -

wzr77r?7 - Boundary of Natural A%ea
T. I8 N. _L_

- Standard FS Road T
(Built 1931) !

|

;ﬂszasﬂc’ﬂotorway for fire

protection of adjoining
territory. ’
(Built 1931)
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MONUMENT CANYON RESEARCH NATURAL AREA, NEW MEXICO:
Ecological Status and Management Options

Reggiwe-};-.M oFilretcher M / o~ ﬂi\ 7//;/7j

Monument Canyon Research Natural Area (RNA) was established as a research
facility in October 1932. -Management of the 640-acre (259 ha) tract since then
consisted mostly of fire exclusion and prohibition of timber cutting and fuel
wood gathering. The area contains of ponderosa pine forest generally within
the Pinus ponderosa/Festuca arizona habitat type. Cooler drainages and
northerly slopes have mixed conifer forests of the Abies concolor/Festuca
arizonica habitat type. Nearly everwhere are thickets of ponderosa pine, some
apparently of the 1919 regeneration, others more recent. Photographs were
taken November 26, 1987 at numerous locations within and outside the RNA. A
historic photograph of old-growth ponderosa pine (from the Coconino National
Forest) shows a very different forest structure from the kind of old-growth at
Monument Canyon today. These photos mostly document and summarize the present
stagnant and low productivity forest condition within the RNA.

Abstract

One purpose of this natural area is to maintain late succession or climax
ponderosa pine forests for primarily research and educational purposes. But
the forests are not natural because naturally recurring fires have not been
allowed to burn here for perhaps 70-80 years or longer. Instead most of the
forests exists as degenerate (stage 9) old-growth which is not sustainable
under present management. In conclusion, several likely future forest
scenarios under alternative management plans are presented.

Present Ecological Status of the Forest

Generalized conditions of Monument Canyon RNA were reported by Peterson and
Rasmussen (1986) and Deichmann (1980). Both reports mention overstocked tree
densities. On November 26,1987 the area was revisited to attain photographic
documentation of actual stand conditions representative of the area. There was
no need to permanently document photo sites, since the stand conditions were
nearly ubiquitous. The photo set represents overall conditions within the RNA
which can be easily confirmed and quantified by acreage from recent air photos
at scale of 1:24000 or larger.

Ecological status was determined from description of forest succession
applicable to the Pinus ponderosa/Festuca arizonica habitat type reported by
Moir and Dieterich (1988). Figure 1 (from their report) summarizes pathways
and stages of succession at Monument Canyon RNA. Fire was clearly part of the
historical process that produced the present stand conditions. Fires were of
low intensity (LO), consuming mostly fine herbaceous and coniferous litter but
not green fuels of taller pine canopies. Occasional LO fires consumed crowns
of local pine thickets but did not spread to the entire stand. 2 high
intensity (HI) fire was not part of the 400-450 year history of Monument Canyon
RNA as evidenced by the numeroug old yellowpine trees (a yellowpine is tree
with vellowish bark which generally develops after about 150 years) which would
otherwise have been consumed by the fire holocaust.



Figures 2-6 illustrate the stage 9 old growth pine forests in the RNA. This
stage is typified by dense sapling and pole thickets, numerous snags and coarse
woody debris on the forest floor, and emergent, living yellowpine mostly of
ages greater than 300 years (measured from tree rings at breast height). In
addition the understory herbaceous community is sparse and depauperate as
result of decades of shading, tree litter accumulation, and other consequences
of pondercsa pine dominance (Moir 1966). The incidence of mistletce is high,
on taller yellowpine as well as among smaller trees of the thickets.

Figure 7 illustrates a small stand of "threshold" old growth (stage 8) within
the RNA. The stand is very small but provides contrast to the more widespread
stage 9 condition within the RNA. Figure 8 obtained outside the RNA about a
mile east of the east boundary shows a managed open blackjack-grass stage
(stage 6) contrasted to the dense pole thickets within the RNA. Figure 9 shows
condition of historic ponderosa pine forests that were widespread in the
Southwest (Cocper 1960). Such climax forest (stage 10 old growth in Figure 1)
cannot be projected under present management. Instead, there is likelihood of
fire holocaust leading to stage 11, as shown by the La Mesa fire on the
Pajarito Plateau near Los Alamos (Figure 10). Until such fire occurs, the
ponderosa pine and mixed conifer forests at Monument Canyon will continue to
develop along trends already suggested by current conditions. Thickets will
continue development by gradual self thinning and mistletoe stunting. The
cohort of 350-450 year yellowpine will decline by mortality, and coarse woody
debris, both standing and down, will increase. Small openings will £ill with
new seedlings, and herbaceous flora, already sparse, will nearly disappear. We
can expect recruitment to larger size and age classes of ponderosa pine to be
slow because of intense tree to tree competition and mistletce parasitism
(Hessburg and Beatty 1986) . An increasing number of stressed trees will
vulnerable tc insect attacks and root diseases. Overall stand productivity,
already low, will decline further. In summary, continuation of the fire-free,
low level of management activity here will result in a new kind of forest,
whose structure is not contemplated in Figure 1. We can think of this as a
process of forest "unravelling" from tree mortality, insect and disease
activities, stagnation from nutrient lockup in woody biomass at slow rates of
decay, and likely additional stresses produced by predicted global climate
warming (Roberts 1983).

Management Options

Several management options for this RNA are presented. All options recognize
that there are presently no tested fire prescriptions for dealing with the very
high fuel loadings. The options are also constrained by policies for RNAs,
particularly, the recognition of benchmark, non-manipulative, and "pristine"
conditions of the ecosystems (Forest Service Manual 4063.02 and 4063.34). We
also recognize that Monument Canyon RNA is situated within a management area
for demcnstration of applied forest practices resulting from the Southwestern
Region’s program of integrated forest management. In this context the RNA
serves well as a control for comparing similar ecosystems derived from various
management practices on nearby areas.



A. No action (continue present levels of protection to the RNA). This is
a low cost alternative. Ecosystem development resulting from this alternative
has been described above.

Advantages:
1. Low cost.
2. Non manipulated area demonstrates contrasting forests on managed

lands outside the RNA.

Diasadvantages:

1. Fire holocaust is possible if ignition occurs within the RNA.
2. Stagnant, low productivity forests will develop.

3. Increased likelihood of insect or disease epidemics.

4. Eventual loss of old-growth condition as aged yellowpine die.

B. Take actions to begin converting stage 9 to stage 10 old growth.

Advantages:
1. Leads to historic, pre-settlement old-growth stand conditions.
2. Reintroduces role of recurrent, low intensity fire.
3. Low maintenance costs when stage 10 conditions are attained.
Disadvantages:
1. High costs of conversgion to stage 10.
2. Thinnings can be regarded as manipulative and unnatural for RNA
purposes.
3. Benchmark contrasts between RNA and adjoining managed lands are
reduced.
4. Successful conversion to stage 10 cannot be guaranteed.

C. Declassify the RNA and look for alternative old growth elsewhere.
Advantages:

1. Broadens management options for the area.

2. Good forestry to attain productive stands can be funded from
timber sales, KV funds, challenge grants, or other sources.

3. O0ld growth management options remain open.

Disadvantages:

1. Detailed inventory must be made of existing old growth in this
management area and the Jemez District in general.
2. Public and policy concerns for "natural areas" must be addressed.
3. Suitable large alternative stands of old growth may not be
available in this demonstration area.



Recommendations

To date few, if any, RNAs in the Southwestern Region have approved management
plans. Monument Canyon RNA is a ideal place to begin because much is known
about management of ponderosa pine/bunchgrass ecosystems and because the area
is situated in a demonstration management area of considerable public

interest. In order to choose one of the options above, or some variation
thereof, a public involvement process is necessary in accord with the Region’s
policy of Forest Plan implementation through integrated resource management. An
interactive program involving concerned public, scientists, and Forest staff is
needed to develop a management plan for this RNA. The plan must state a
landscape goal for this 640 acre tract, how this goal can be achieved, and give
an action timetable that is workable within limits of Forest and Research
workforce and budgets.

As stated above, Monument Canyon RNA hasg existed since 1932 as a kind of
forgotten area. However, concern about the quality and future condition of
this and other RNAs in the Southwest is rising. For this reason We recommend
that developing a management plan for this RNA should begin. The linkage of
some key people can be initiated by the Santa Fe National Forest. These key
people can be charged with coming up with a management plan for the RNA in a
timely manner using public involvement protocols for Forest land management
planning within the Bonito Management Area. The public concerned with
Monument Canyon RNA as a biodiversity area in the Jemez District as well as RNA
program managers would welcome this opportunity to develop a management plan.
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LIST OF FIGURES

1.

10.

Successional stages within the ponderosa pine/arizona fescue habitat
type at Monument Canyon RNA (after Moir and Dieterich 1989).

Stage 9 old growth. The meter stick (banded into 5 2-dm segments) is
at the base of a barkless pine snag. Other tall snags can be seen in
background. A dense sapling thicket blocks visibility beyond the
foreground.

Ponderosa pine saplings are filling in the small opening behind three
large yellowpine. This is typical stage 9 development.

So called dog-hair thickets occur among and between large yellowpine
and snags in this stage 9 old growth.

When snags topple the dense thickets remain.

Interior of a dense pine thicket crowing beneath a 350-year yellowpine.
Note the near total suppression of an herbaceous understory.

Open yellowpine stand (stage 8) with perennial grasses in the
understory.

Thinned stage 6 stand of blackjack ponderosa pine outside the natural
area.

Historic stage 10 old growth on the Coconino National Forest around the
1920s.

Ponderosa pine at stage 11 on the Parajito Plateau, July 17, 1986, nine
yvears after the La Mesa fire.



FINAL REPORT
BOTANICAIL SURVEY OF THE MONUMENT CANYON
RESEARCH NATURAL AREA

Submitted to
Rocky Mountain Forest and Range Experiment Station
By
‘Jens W, Deichmann

March 19, 1980



BOTANICAL SURVEY OF THE MONUMENT CANYON
RESEARCH NATURAL AREA

INTRODUCTION

The Monument Canyon Research Natural Area (RNA) is located in the
Jemez Ranger District of the Santa Fe National Forest, New Mexico; Section 9,
Township 18 North, Range 3 East.

A preliminary reconnaissance of the RNA was performed in September, 1978
to help in preparing a study plan and to determine the number of vegetation types
represented in the area.

The typing of the five communities found in the RNA followed Brown and
Lowe (1974). The types are:

- L Pinus ponderosa Associations - dense dog-hair stands
II. P. ponderosa Associations - open mature stands
II[.____I_D. ponderosa Mixed Conifer Associations
IV. Quercus Associations
V. Cercocarpus Associations
Subsequent field work and aerial photo interpretation supported these initial
classifications. ’

METHODS

Within each vegetation type, one or more permanent transects were estab-
lished. Initially, a minimum of three transects per type were planned, with the
exception of the essentially monospecific dog-hair ponderosa pine stands. However
it became apparent once the field work was begun that in two cases, the Quercus
and Cercocarpus Associations, the linear nature and relatively limited extent of the
two types would not accomodate three transects each. As a result, only two and
one transects, respectively, were established. .

Each transect was marked with a 3/8 in diameter X 2 1/2 ft long rebar,
painted on the top with orange fluorescent paint. Each was also located on an
aerial photo of the RNA.

Transects were run on compass headings, beginning at the rebar marker.

The choices of compass bearings were made at random, a priori. However,
adjustments had to be made once in the field to prevent the crossing of vegetation
type boundaries. In addition, the transects in the linear shaped Quercus and
Cercocarpus Associations were, of necessity, oriented in the same direction as
the stands themselves.

From each transect headstake, a pace transect was run on the selected compass
bearing. At each second step (approximately 1.7 m or 5.5 ft), a 5X10 cm micro-
plot was read (Morris 1973). At each microplot, living plant cover was recorded
by species, by the following scale: t<5%, 1=6-15%, 2 = 16-25%, 3 = 26-35%,
4=36-45%, 5=46-55%, 6= 56-65%, T=66-75%, 8 =76-85%, 9= 86-95%, 10= 96-
100%. Shrubs and half-shrubs were included, but t

3

ree species were not. Synusae
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were evaluated separately, hence, individual microplots occasionally exceeded
100% cover:

At each 20th step, a 1X1 m count-list quadrat (Brown 1954; Phillips 1959)
was located and read. All herbaceous perennials and shrubs rooted within the
plot were tallied, as well as tree seedlings and sprouts less than 2m tall. At
the headstake, 5th and 10th count-list quadrat, basal area of stems over 5 in
dbh were tallied using a prism with a basal area factor of 5 (metric).

One black and white photo was taken from the head of each transect.

Two specimens of each plant species, other than common ones, were
collected for identification and storage for the purpose of initiating a reference
collection and a permanent record of species from the Monument Canyon RNA,
Additionally, a list was compiled of species observed though not sampled along
the transects. These species are included in the list presented in this report.
Nomenclature follows Harrington (1964) and Kearney and Peebles (1960).

Interpretation of aerial photos supplied by the U.S, Forest Service was
used in conjunction with the data collected in this study to produce a final
vegetation map of the RNA. Scale of the final map is 8 in per mile.

RESULTS

Five distinct community types were confirmed in the Research Natyral
Area. They are:
I. Pinus ponderosa - dense dog-hair
Ii. P. ponderosa - open mature
III. P. ponderosa - Mixed Conifer
IV. Quercus A

V. Cercocarpus.

Type L

The dense dog-hair ponderosa stands are, with the excepiion of a iew other
sparsely scattered species, monospecific. The ponderosas are generally either
of a uniformly stunted form typical of high density reproduction, or over-mature
individuals. Interspersed within these are a large number of dead trees in
various stages of decomposition. There 'is no understory to speak of. Only an
occasional herb has managed an existence below the dense overstory of pine and
within the thick layer of litter made up almost exclusively of pine needles and
rotting pine branches and stems. The more conspicuous of the understory plants
is the saprophyte Indian pipestem (Pterospora andromeda). The only other two
species encountered were Muhlenbergia montana and Harbouria trachypleura.

Due to its apparently even age, the dog-hair stand appears to be the result
of a fire in the area. Results of research into the fire ecology of the Jemez Mts.
(Foxx and Potter 1978) would suggest that a fire probably devastated the area
after years of fire suppression management. The intensity of the fire would have
been enhanced by the buildup of fuel over. the years of management. The near
removal of all trees in the burn would subsequently result in an even-aged stand
of reproduction. This dense stand with its high fuel load plus the complement of
over-mature and large dead trees has the potential for another hot, killing fire;
after which the cycle would start again.

The need for some form of management in Type I is obvious. Some manual
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thinning of the type has been conducted for some years in adjacent areas. The
RNA has, however, been left alone. The alternative to this approach would be
controlled burning; admittedly a difficult tool to manage. The fact that the RNA
was more than likely affected by fire suppression management qualifies its status
as a truly natural system and as such leads to the conclusion that some form of
manipulation may be justified in the future.

Type IIL.

7 The open-mature stands of ponderosa pine are an important element of the
RNA. They exist as extensive units as well as more local entities existing as
ecotones between the P. ponderosa - Mixed Conifer (II) and the Quercus (IV) or
Cercocarpus (V) communities.

As the type name implies, these stands have an open nature not unlike what
is often described as "park-like', except for the more angular terrain which
exists here. With an overstory considerably more sparse than in Type I comes
an under story much more varied and abundant, as can be seen in the data summary.
This type has the highest potential for forage production and in fact is apparently
being managed for cattle grazing. There appears to be adequate ponderosa repro-

duction but is in no way excessive, At the same time, the mature trees appear to

be healthy and little evidence of decadence exists.

The potential for fire in the extensive areas covered by Type Il appears low.
Evidence of past massive destruction by fire is not apparent either by obvious
fire damage or by species composition. The large amount of ground covered by
rock or mineral soil and the lack of thick accumulations of conifer litter would
tend to preclude the possibility of a fire becoming more than a relatively local
occurance. On the other hand, the Type II areas which grade into Type III are
generally of a closer nature with a correspondingly higher fuel load and consequent
higher fire potential.

Type III.

The ponderosa - mixed conifer communities are found, as would be expected,
on the cooler, more northernly exposures of the RNA, Limber pine (Pinus flexilus)
mixes with the ponderosa on the edges of the type while Douglas-fir (Pseudotsuga
taxifolia) and white fir (Abies concolor) become more important as one goes further
into the zone and into the more mesic canyons.

While the total production of timber is no doubt greater than in Type II, the
understory forbs, shrubs, and grasses decline in production as a result of the
denser overstory, deeper and more resinous litter, and cooler climate.
Arctostaphylos uva-ursi is an important ground cover in this type.

Not suprisingly, an important part of the RNA's watershed is in this commun-
ity. Much of the summer rainfall appears to run off of these areas and it would
seem likely that this zone would contain the majority of the winter snowpack.

Although the Type III areas are on the average more mesic than Type II, the
resultant increased vegetative growth may tend to offset this advantage in terms
of susceptability to fire. A number of times during the summer of 1979 lightning
storms occurred over these areas and the possibility of a lightning-caused fire
seemed very distinct. Occasional "catfaces' confirm the possibility.




Type IV.

The gambel oak (Quercus gambellii) type is restricted to the dry, southern
exposures along the cliff faces. There is only one long continuous stand, about
2500 ft long. The prevalent shrub found along with oak in this narrow band of
vegetation is rubber rabbitbrush (Chrysothamnus nauseosus), which is to be
expected in the more xeric conditions extant in this habitat. The other species
which is important in Type IV, mountain muhly, is a common species in all but
one of the vegetation types of the RNA; the exception being Type I. Sheep fescue
(Festuca ovina ), though not as important as mountain muhly in the oak type, 1s
common to all the communities of the RNA.

Type V.
The only area in the RNA where mountain mahogony (Cercocarpus montanus)
was observed in a well-defined stand was along an east-west oriented ridge at

the north end of section 9. Mountain muhly is the most important species in Type V
in terms of density and frequency. A number of other species which were not
found in the other types are relatively abundant here. These include: Bouteloua
gracilis, Artemisia frigida, and Gutierrezia sarothrae.

It appears that Types IV and V fill the niches provided by the various ridges
found within the RNA; Type IV on the more xeric ridges of southern exposure
and Type V on the relatively more mesic ridges with a northern exposure.




STEMS GREATER THAN FIVE INCHES DBH

TALLY BY SPECIES

BASAI, AREA/SP,

SPECIES (M?/HA)

Tr.# Pipo Pifl Abco Psta- Pipo Pifl Abco Psta

1 30 150

2 24 120

3 16 80

4 4 1 20 5

5 11 55

6 9 6 3 6 45 30 15 30

7 5 25

8 11 3 3 5 55 15 15 25

9

10 13 2 3 65 10 15

AVERAGE BASAL AREA (MZ /HA) OF STEMS
GREATER THAN FIVE INCHES PER VEGETATION TYPE

TYPE SPECIES TOTAL
(& Tr.#) Pipo Pifl Abco Psta

I(1) 150 150
1T (2,3, 5) 85 85
III (6,8,10) 55 18. 3 10 23.3 106. 6
IV (4,7) 22.5 2.5 25

0

Vv (9)

TOTAL

(M?/HA)

150
120
80
25
55
120
25
110

90



MONUMENT CANYON RESEARCH NATURAL AREA

SPECIES LIST

TREES:

Abies concolor
Juniperus scopulorum
Pinus flexilus

Pinus ponderosa
Pseudotsuga taxifolia
Robinia neomexicana

SHRUBS:
Arctostaphylos uva-ursi
Artemisia frigida
Cercocarpus montanus
Chrysothamnus nauseosus
Clematis ligusticifolia
Gutierrezia sarothrae
Jamesia americana
Juniperus communis
Philadelphus sp.
Quercus gambellii
Ribes sp.

Senecio sp.
Symphoricarpus alba

FORBS:

Antennaria marginata
Erigeron sp.
Eriogonum sp.
Fragaria sp.
Geranium sp.
Harbouria trachypleura
Hymenoxys sp.
Lepidium sp.
Lithospermum sp.
Lotus wrightii
Penstemon eatoni
Penstemon strictus
Potentilla pulcherrima
Psilostrophe tagetina
Pterospora andromeda



RNA SPECIES LIST (CON'T)

GRASSES:

Avena sativa
Bouteloua gracilis
Festuca arizonica
Festuca ovina

Hilaria jamesii
Hordeum jubatum
Muhlenbergia montana
Setaria sp.

Sitanion hystrix



DATA SUMMARY

TYPE 1
sk
Species Cover Density Freq. I.V.
(%) (no. /m?)
Pterospora andromeda 0 0. 800 0. 100 1. 300
Festuca ovina 0.025 0.200 0. 100 1.200
Harbouria trachypleura - 0,025 0 0 0.500
3.000
TYPE 1II
Species Cover Density Freq. 1.V,
' (%) (no. /m?)
Festuca ovina 5.790 3.133 0.467 1.376
Muhlenbergia montana 0.450 3.733 0.400 0.772
Lotus wrightii 0.500 0. 133 0.100 0. 143
Penstemon eatoni 0.667 0. 067 0.033 0.110
Robinia neomexicana 0.433 0.033 0.033 0.078
Setaria sp. 0 0.200 0. 067 0.070
Fragaria sp. 0.108 0.267 0.033 0.068
Geranium sp. 0.033 0.067 0. 067 0.058
Senecio sp. 0 0. 100 0. 067 0. 058
Antennaria marginata 0.033 0.233 0.233 0.055
Festuca arizonica 0.033 0. 100 0.033 0.039
Erigeron sp. 0 0. 133 0.033 0.039
Potentilla pulcherrima 0 0. 100 0.033 0.035
Hilaria jamesii 0 0.033 0.033 0.027
Lepidium sp. 0 0.033 0.033 0.027
Ribes sp. 0.200 0 0 0. 024
Arar 0.167 - 0 0 0.020
Sitanion hystrix 0. 042 0 0 0.005
Lithospermum sp. 0.033 0 0 0.004

3.008



- DATA
TYPE III
Species

Festuca ovina
Antennaria marginata
Fragaria sp.
Muhlenbergia montana
Arctostaphylos uva-ursi
Forb 1

Eriogonum sp.

Forb 3

Erigeron sp.

Jamesia americana
Psilostrophe tagetina
Clematis ligusticifolia

Quercus gambellii
Umbel sp.

Potentilla sp.
Hymenoxys sp.
Geranium sp.
Pterospora andromeda

TYPE IV
Species

Quercus gambellii
Muhlenbergia montana
Festuca ovina

Forb 1

Chrysothamnus nauseosus
Robinia neomexicana
Philadelphus sp.
Penstemon strictus

SUMMARY (CON'T,)

Cover
(%)

. 250
. 133
. 350
. 133
. 200
0.833
0.400
0.083
0.067

-_ 0O O O

0.167
0.133
0.233

0.008

Cover
(%)
14. 050
2.400
0. 100
0. 650
1. 150

0.250

Density,
(no. /m")
1.733
4,467
1,933
1.400
0.133
0.533
0.500
1.433
0.533
0.133
0. 133
0.033
0. 067
0

0.133
0.067
0.033
0. 033

Dens ityz
(no. /m")
2.400
4,200
0. 850
1. 550
0.200
0. 250
0. 350
0.050

Freq.

0.467
0.233
0.233
0.267
0.033
0.100
0. 067
0.033
0. 167
0.067
0. 133
0.033
0.033

0.033
0.033
0.033
0.033

Freq.

0.500
0.550
0. 300
0. 100
0. 200
0. 150
0. 050
0.050

LV,

0.616
0.481
0.333
0.267
0.267
0.257
0.152
0. 140
0.097
0.082
0.077
0.052
0. 049
0.047
0.027
0.022
0.021
0.019
3.006

LV,

1.262
0. 844
0.249
0. 245
0.187
0. 104
0.075
0.031
2.997



TYPE V
Species

Muhlenbergia montana
Cercocarpus montanus
Bouteloua gracilis
Artemisia frigida
Gutierrezia sarothrae
Philadelphus sp.

Quercus gambellii

Ribes sp.

Chrysothamnus nauseosus
Festuca ovina

DATA SUMMARY (CON'T.)

Cover
(%)
10. 800
12,100
1. 900
2.000

2,000

1. 100

Density.
(no. /m™)
7.100
0. 100
2.000
0. 800
0. 600
0. 300
0.500
0. 100
0. 100
0. 100

Freq.

0. 800
0.100
0.300
0.200
0. 300
0.100
0.200
0. 100
0. 100
0. 100

LV,

1.296
0.455
0.358
0.218
0.176
0.134
0.125
0.087
0.050
0.050
2.999
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#1.

#2.

#3.

#4.

#5.

#6.

#7.

#8.

#10.

Directions for finding the permanent transect headstakes:

0.13 mile from SE RNA boundary sign.
17 paces on SW heading.

0.75 mile from SE RNA boundary sign.
39 paces due west from road, at crossroad.

1. 00 mile from SE RNA boundary sign.
53 paces on 159 degree heading.

Approximately 25 paces S from #3 headstake.

1. 06 miles from SE RNA ’boundary sign. Small turn out on left side
of road.

86 paces on 155 degree heading. Head down small drainage on 215
degree heading for approx. 100 paces. Headstake on N side of
large boulder, beneath medium size white fir and larger ponderosa,

Same starting place as #5.
91 paces on 310 degree heading.

1.40 miles from SE RNA boundary sign.
29 paces on 123 degree heading.

0.80 mile from SW RNA boundary sign, on road leading N, along
W boundary.

- Approximately 50 paces from RNA signpost on 120 degree heading.

64 paces W of E edge of ridge. Head along ridge.

Off same road as #8. :
46 paces from RNA signpost on 100 degree heading.



Type 1. Dense
immature ponderosa pine

Transect 1

Type II. Open
mature ponderosa pine

Transect 2




Open
Transect 3

Type II.
mature ponderosa pine

Open
Transect 5

Type II.
mature ponderosa pine



Type I1I. Ponderosa
pine-mixed conifer

Transect 6

Type III. Ponderocsa
pine-mixed conifer

Transect 8




Type III. Ponderosa
pine-mixed conifer

Transect 10

Type IV. Quercus

Transect &



Type IV. Quercus

Transect 7




Cercocarpus

Type V.

Transect %a
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INTRODUCTION

Birds are not randomly distributed in space. No one would expect
to see a Brown Creeper in a grassland or a Horned Lark in a deep woods.
Any bird's two principal, sometimes conflicting, goals in life are to
survive and to reproduce. In order to survive and reproduce for a time
the individual must obtain certain réauisities. The most crucial of
these, food, shelter, and nest sites (Balda 1975), have been called
"ultimate factors,” because ultimately they limit survival and reproduc-
tive success.

The nonrandom distribution of birds is a result of habitat selection,
the evolved tendeﬁcy of individuals of each species to settle in the
kinds of places in which they can optimally obtain their requisites.

The choice of a given area as appropriate is "psychological" (Lack 1933),
a response to the "gestalt" presented by the vegetation and other struc—
tural components of the habitat (James 1971). These cues by which an
individual recognizes an area as appropriate habitat are often called
"proximate factors." |

If forest managers wish to predict accurately the impacts of their
management decisions on bird species they must as a first step know the
ultimate factors for each species. That is, what kinds of food, shelter,
and nest sites are required for a given species to select a given habitat.
Finding food, and to an extent shelter and nest sites, are intimately
related to the physiognomy of the area. Once the absolutely limiting
habitat factors are known, finer resolution can be obtained by examining
the numerical responses of individual species and groups of species to

quantitative variation in individual factors.



The Monument Canyon Research Natural Area (MCRNA), on the Santa
Fe National Forest in the Jemez Mountains of New Mexico, is an excellent
setting in which to study habitat selection by breeding birds in a portion
of the coniferous forest continuum dominated by Ponderosa Pine (Pinus
ponderosa). Within a single square mile are represented four sub-types
of Ponderosa Pine forest, each with a qualitatively distinct understory.
Because of the proximity of these sub-types, differences in their avi-
faunae are likely to truly reflect habitat selection rather than geograph-
ical effects. The assemblages of bird species which nest in each are
probably equilibrated with their habitats.

I undertook this study to determine how birds respond to the range
of habitat variation represented on the RNA and on a thinned plot just
outside the RNA. There are several levels of resolution possible in such
a study. First, the entire communities of breeding species in each
habitat-type may be compared. Then, "guilds" of species with similar
ecological characteristics may be compared among the habitat-types.
Finally, each species may be examined for its presence or absence and
numerical representation in each type. These analyses will show which
species are to be expected in certain types of vegetation, and for some
species will suggest the ultimate factors limiting them to certain

habitat-types.
METHODS
I conducted censuses, using the spot-mapping method, of 211 diurnal

breeding birds in five 8-ha plots. Each plot was laid out with an

acreage grid in appropriate vegetation on a 1:7920 ASCS-USDA aerial



photograph (serial 3973-98). Field maps of each plot were drawn from’the
photograph, enlarged, and ground checked. All the birds encountered
during a single census visit were recorded in position on a separate field
map. These data were transcribed to a master map for each species in each
plot. Clusters of registrations of singing males, locations of nests, and
other data were then used to estimate the boundariesvof each territory.
The number of territories in each plot was then estimated, and density
figures were extrapolated.

These density estimates comprise the data base of this study. The
method is crude, but it is far better than the alternative, the transect
method, because it allows the researcher to become familiar with individual
birds and to include other useful information such as nest sites. Appendix
I contains information on difficulty of censusing for most of the species
encountered on the plots.

I conducted fieldwork for this study on the following dates in 1979
February 28, March 16, April 19-22, May 1-4, May 15-18, May 29-June 1,

June 18-23, July 12-13. Virtually all daylight hours were spent in the
plots on these dates. Each plot was visited several times on each visit

to the RNA.
CENSUS PLOTS

The study was conducted on and adjacent to the Monument Canyon
Research Natural Area, Section 9, TI8N, R3E, Sandoval County, New Mexico.
The RNA is on the Jemez Springs Ranger District of the Santa Fe National
Forest. 1Its elevatien is between 2830 and 3ggq meters,

The five plots represent qualitatively recognizable points along a



vegetational continuum dominated by Ponderosa Pine. The plots have pon-
derosa in the overstory and floristically or structurally distinct under-
stories. One plot represents the lower limit on the continuum of several
species of conifers and marks the intergradation, in community terminology,
of Ponderosa Pine forest with mixed coniferous forest. Although I sub-
scribe to the continuum concept enunciated by Gleason (1926) and refined
by Whittaker (1967), I will use, for convenience, such terms as "community,"
"mixed coniferous forest,” and "habitat-type" throughout this paper.

In a concurrent project J. Deichmann and E. Kelley studied the vege-
tation of the MCRNA. They recognized the same four plant associations
which I represented with my four natural plots, as well as one poorly-
represented shrub community which I did not study. Not all of their data
were available to me at the writing of this report, so I describe the
plots qualitatively here.

I. THIN (Thinned, formerly logged, Ponderosa Pine forest)

This plot bordered the RNA on its southeastern corner. It was logged
between 1976 and 1978 (T. Skinner, pers. comm.) and apparently was thinned
in 1978, as some of the slash I observed in 1979 still held green foliage.
Most of the large, older trees had been removed. In the northern part of
the plot slash had been piled (Plate 1 ), while in the southern part it
still lay on the ground (Plate 2 ). There was one large Douglasfir

(Pseudotsuga menziesii) on the plot. The ground cover was almost excliu-

sively needle litter. ©No part of the plot was more than 200 m distant
from the boundary of the RNA.

II. OAX (Ponderosa Pine with other conifers and a shrub layer of oak and
other species)

The OAK plot was located on a steep, tufaceous, southeast-facing



slope along the west side of the canyon (Plates 3 and 4). Ponderosa

Pines, as well as occasional Douglasfirs, White Firs (Abies concolor),

Southwestern White Pines (Pinus strobiformis), Pinyon Pines (Pinus

edulis), and Alligator Junipers (Juniperus deppeana), grew in an open

stand on the lower slope and even among the boulders of the upper cliff.
Many tall pines reached above the level of the rim, so arboreal foliage
was available in all parts of the plot.

Primary species in the shrub stratum were Quercus gambellii,

Q. undulata, and their hybrids. Other important shrubs were Cercocarpus

montanus, Chrysothamnus nauseosus, and Philadelphus sp. Ground cover

was mostly mineral material and leaf litter.

III. OPEN (Mature Ponderosa Pine forest with groundcover of grasses)
This plot was on the flat floor of the canyon, contiguous to the

southern end of OAK. Its southern boundary was the boundary of the RNA.

The nearly closed canopy consisted entirely of very tall Ponderosa Pines.

A few Quaking Aspens (Populus tremuloides) were present in the understory
(Plate 5), and some portions supported moderately dense stands of ponderosa

saplings (Plate 6). The only important shrub was Robinia neomexicana.

The ground cover was principally Festuca ovina, Muhlenbergia montana, and

Fragaria sp.
IV. D.H. ("Dog-hair" stands of Ponderosa Pine saplings with open canopy
of mature Ponderosa Pines)

This plot was laid out along an o0ld road (Plate 7) near the eastern
boundary of the RNA. Censusing would have been virtually impossible in
the thickets without the road, which was shaded and did not produce a sub-
stantial amount of edge. The road followed a gentle ridge between two

shallow valleys which deepened downstream into small ravines. The only



important plant species present was Ponderosa Pine. Trees of no other
species were present. The thickets were generally dense and shady (Plate
8), with many tall pines emerging above them (Plate 9).

V. MIX (Ponderosa Pine - mixed coniferous forest)

This plot was on the canyon floor and its moderately steep eastern
slope. Ponderosa Pine and Douglasfir were the principal canopy trees.
White Fir, Southwestern White Pine, and Quaking Aspen were also represented,
especially in the understory (Plate 10). 1In the densest forest there was
no ground-cover except litter (Plate 11), but open glades (Plate 12) and
aspen groves with a ground-cover of grasses and Fragaria also occurred.

The five plots are construed to define a vegetational continuum along
a gradient of available soil moisture. The positions of 0OAK, OPEN, and
MIX along the Gradient are obvious, for they represent communities on the
south~-facing slope, the valley floor, and the north-facing slope respec-
tively. D.H. and THIN are special cases. Because of the shading provided

by the thickets D.H. is probably moister than OPEN. Snow cover definitely

b

persisted lomger there. For these reasons D.H. is placed between

7 ween
and MIX on the gradient. For analogous reasons THIN is placed before OAK.

The continuum probably also defines a gradient of increasing foliage volume,

but I was not able to measure that important parameter.

RESULTS AND DISCUSSION

Historic and Geographic Effects

In this paper I hope to elucidate the habitat requirements of the
birds occurring in the MCRNA, i,e. to show why what birds are where, But

before a bird can respond to the fine-tuning of local habitat variation



it must be present in the region. If a tropical rain forest were‘suddenly
to appear in central New Mexico it would be some time before a full comple-
ment of tropical species could immigrate from Mexico, or local species
could evolve ways of exploiting all of the new kinds of resources. The
community inhabiting such a place would be poor in species for a long

time. In other words, the composition of every regional avifauna is
influenced by historical and geographical factors.

While we know that surprisingly great chahges in the ranges of some
species have taken place even in the past 100 years (Phillips 1968, Hub-
bard 1979) many of these have come as a result of habitat alterations by
man. The birds which have responded positively to such changes are mostly
species of open habitats. Forest birds are more particular about where
they live, and have not expanded much. Nevertheless, forest species prob-
ably are presently on the increase, as much previously cleared or timbered
land is reforested.

On a grandei time scale, the advances and retreats of glacie;s during
the Pleistocene produced moist pluvials and drier interpluvials. During
the pluvials montane forests spread into the lowlands and provided avenues
for the slow dispersal of species which would not orxrdinarily bridge the
gaps of uninhabitable country between mountain masses. During this time
the Jemez massif at the southern end of the Rocky Mountains saw pulses of
Rocky Mountain species spreading southward and Mexican Highland species
colonizing northward.

In still earlier times Eurasian forms invaded North America by way
of Beringia and established secondary centers of radiation in various
places. These taxa complimented the autochthonous elements whose lineages

are American as far back as they can be traced. Mayr (1946) assigned



families now inhabiting North America to elements defined by the continents
of their origins. I have produced, from my own experience and primarily
from Hubbard (1978), a hypothetical list (Appendix II) of land birds
expected to breed in the Jemez Mountains. This is the source avifauna from
which Monument Canyon draws its bird communities. Each species is assigned
to one of four categories, 0ld World, North American, South American, and
Unanalyzed, according to the criteria of Mayr (1946: 26-27). The distri-
bution of Jemez andAMCRNA species among these elements is given in Table 1.
Mayr (1946) stated that the 0ld World Element increases in influence north
while the South American Element increases in influence southward. Both
the Jemez source fauna and the MCRNA local fauna have greater affinities
with the 01d World than with South America. Tﬁis type of analysis is
fruitful for a comparison of individual study plots, and we shall return
to it below (page 10).

While the Jemez avifauna is clearly dominated by families of 01d
World origin it must be remembered that most of the species in this ele-

ment arose in the New World. Examining the faunal a

[t

vidual species results in a view with potential for greater resolution.
I have assigned each species in the hypothetical Jemez avifauna to a modern
geographical element (Appendix II), based on its current range as described
in the field guides of Robbins et al. (1966) and Peterson and Chalif (1973).
These elements are defined as follows: Widespread—-transcontinental or

approximately so; Boreo-cordilleran—-boreal forest of Canada and Alaska,

thence south along the western cordilleras, but not including the Sierra
Madre of Mexico; Western——western North America, but not extending signi-

ficantly into Mexico; Southwestern and/or Great Basin--— limited mainly

to one or both of those regions of the United States; Cordilleran-montane



areas of the western United States, in some cases northward to Alaska, in
every case south significantly into central Mexico; Mexican--dominantly
Mexican or more southerly.

What do these elements represent? First, they are geographic not
‘ecologic. Second, they probably do not represent centers of origin, but
rather places to which groups of species have dispersed from presumed
common centers of origin. Crudely, they give us hints of the affinities
of the Jemez avifauna. The distribution of Jemez and MCRNA species among
these elements is given in Table 2.

The Boreo-cordilleran element is much better represented in both
faunae than is the Mexican Element. Similarly, those elements north of
Mexico contribute twice as many species as those which include Mexico.

This is a conservative assessment since the Cordilleran Element has as
much area in the U.S. as in Mexico. Clearly, these avifaunae have northern
affinities, as should be expected from the geographic position of the Jemez
at the southern end of the Rocky Mountains.

Comparing the MCRNA assemblage to its source fauna reveals an inter-
esting pattern. The contribution of the Widespread group is diminished
in the former, while the influence of Boxeo-cordilleran and the Cordilleran
Flements increases. 1In order to become widespread a species must be able
to adapt to a variety of conditions. Such species are usually inhabitants
of open habitats, places where conditions are more dynamic and frequent
change in physiognomy is characteristic. The MCRNA is almost completely
closed-canopy forest. Because it has been undisturbed by man since 1932
all openings have grown to trees, and species of disturbed areas find no
place. Both Boreo-cordilleran and Cerdilleran elements represent areas

characterized by coniferous forest. The MCRNA is part of an extensive
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coniferous forest. It is understandable that its avifauna should draw
comparatively heavily from these two geographic elements. The geographic
affinities, then, of the communities under consideration are northerly,

with an emphasis on areas rich in coniferous forests.

Structure of the Bird Communities of the MCRNA

Geographic affinities

Having considered briefly the origins of the bird species inhabiting
the MCRNA, we will now examine more precisely the structure of the communi-
ties they form. Five plots were censused in order to sample a spectrum
of sub-habitat-types within the habitat continuum dominated by Ponderosa
Pine. No one should assume a priori that each plot will contain a distinct
community. Furthermore, bird communities, like plant communities, are
points on continua, rather than discrete entities. It is wiser to talk
about the degree of difference between populations in different plots,
how far apart they are on the gradient, than whether they are distinct
communities. However, since past workers have done just that it will be
necessary to use some of their terminology in order to compare my results
to theirs.

Table 3 presents densities of breeding species in each of the five
plots. The number of species and the population density from each Mayrian
continental elemgnt in each plot appear in Table 4.

The thinned plot had two few species and individuals to be considered
profitably in the following analysis. Values for the other four plots
seem to describe gradients of the importance of Mayr's elements. Number
of species from the South American Element diminishes from OAK through

MIX, where the one "South American" species, the Hammond's Flycatcher,
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was abundant. There is a small increase in breeding pairs from the 01d
World Element in the same direction. This increase is steepened when
percentages are considered. But, 2a similar increase in 0ld World species
is interrupted at D.H. White-breasted Nuthatches were visitors in that
plot, and nested in similar habitat, so one more species might be added
in other years. However, there seems to be a real inflection point in
habitat suitability between OPEN and D.H. Western Bluebirds and Townsend's
Solitaires, not to mention the House Wren from the North American Element,
need a certain amount of open space, which is not available in the heavily-
timbered D.H. and MIX. (The presence of the Western Bluebird in MIX is
something of a fluke, occasioned by a good nest site at the periphery of
the habitat-type.) On the other hand, the dense shade of the latter two
plots is ideal for Hermit Thrushes. D.H. can support all of MIX's 0ld
World Element. except the Ruby-crowned Kinglet.

Even with the perturbations the trends are impressively consistent.
Mayr (1946) mentioned the latitudinal variation in importance of the
elements. This variation should be transposed onto an altitudinal gradient,
with the 01d World Element increasing in importance as the increase in
altitude produces more northerly conditions. Snyder (1950) confirmed this
prediction for plots in Colorado and Utah. Additionally, he showed that
the North American Element diminished in importance with altitude. Different
slope exposures produce differences in effective moisture available to the
vegetation, the same effect altitudinal differences produce. As a result
there is what amounts to an altitudinal gradient running from OAK through
OPEN through THIN through MIX, with the advantage that all plots are
spatially readily accessible to all the birds. Thus the birds presumably

are where they are because of habitat factors.
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Both of Snyder's findings, as well as a decrease in importance of
the South American Element, were confirmed on this artificial altitu-
dinal gradient. Haldeman et al. (1973) did not find similar trends in
their study of a ponderosa forest and a fir, pine, aspen forest (equiva-
lent to MIX of this study) in northern Arizona. The former had a more
dominant 01d World Element than the latter. They also compared their
plots with two studied in Colorado by Sayder (1950) and two in the Chiri-
cahua Mountains of southern Arizona, studied by Balda (1967). I extended
this line of analysis to the following areas for ponderosa forest: Oregon
(Gashwiler 1977), central Colorado (Hering 1948, and Winternitz 1976),
and northern New Mexico (OPEN, this study). For mixed coniferous forest
I added central California (Bock and Lynch 1970), Colorado {(Snyder 1950,
and Winternitz 1976), northern New Mexico (MIX, this study), and central
Arizona (Franzreb 1977). I think it is inappropriate to compare mixed
coniferous and spruce-fir habitats,as they are floristically distinct, so
I have eliminated Balda's and Snyder's spruce-fir forests. My inclusion
of Franzreb's unlogged plot., which contained spruces, is itself marginally
appropriate. Snyder's ponderosa-Douglasfir plot, because it contained
the latter species in abundance, should be considered mixed coniferous
forest, and I have included it in that group. True Ponderosa Pine forest
(lower montane forest in the terminology of Marr (1967)) in Boulder County,
Colorado occurs a£ much lower elevations than those at which Snyder worked.
The percentages of total species and of pairs/100 acres contributed by
each element are arrayed from left to right in order of decreasing lati-
tude in Tables 5 and 6. The only consistent trends are diminution of the
influence of the 0ld World Element for number of species in ponderosa

forest and for number of pairs/100 acres in mixed coniferous forest.
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The former trend is perturbed by the high value in northern Arizoma, a
phenomenon which Haldeman et al. (1973) were hard put to explain. There
is also a slight increase for number of species in the South American
Element in ponderosa forest. In general these figures do not lead to any
stirring conclusions. Local conditions and yearly variations apparently
have great influence on which species show up in a given plot.

The contributions of each geographic element based on current range
to the total number of species and to the number of pairs/100 acres for
the five MCRNA plots are given in Table 7. There are differences aplenty
among plots, but no trends emerge. These data do not make any contribu-
tion to ordering the plots, as the familial elements did.

Wiens (1975), in a massive survey of breeding communities in North
American coniferous forests, felt that widespread species often numeri-
cally dominate the populations on individual plots. My findings in
Monument Canyon do not support Wiens's statement. In no plot is the
Widespread Element numerically superior to all others. When species
dominance is assessed as Wiens did, by the percentage of total demnsity
contributed by the two most abundant species, only one widespread species
is rated as dominant. It is the Gray-headed Junco, a regional represen—
tative of the widespread junco complex which probably represents only one
species. Incidentally, if the junco is shifted from the Southwestern/
Great Basin Element, where I placed it, to the Widespread Element, the
latter is still not numerically dominant. When dominance is assessed by
biomass the Widespread Element is quite dominant. (See Table 11 and

discussion under Species Dominance below.)

Species Number

Species number is the simplest parameter of bird community structure.
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The most striking result in this category for the five plots is the low
value for THIN. This is the first of several indications that something

is wrong there. Values for the other four plots, ranging from 13 to 18,
agree with the mean of 14.0 species reported by Wiens (1975) for 17 studies
in the Rocky Mountain region. The figure for OPEN compares favorably with
the 11 species from 13 studies in Ponderosa Pine forest below 1800 m,
summarized by Winternitz (1976: 389). However, her summaries for ponderosa
forest above 1800 m and for mixed forest yield 24 species each, a number
not approached in this study. Tatschl (1967) studied the birds of the
nearby Sandia Mountains, a range visible from Monument Canyon. One would
expect avian communities in the two places to be similar. However, he
found 31 species in ponderosa forests and 35 species in mixed conifers.

It is clear from the format of the presentation of his data (an annotated
check-1ist) that his objective was a faunistic survey like Hubbard's
(1965), a challenge that he met admirably well. However, some of his
"plots" were huge, which results in inflated species counts because of
ects. Such plot sizes are not conducive to accurate censusing,

and I do not credit his numerical estimates. The Arizonan studies already
mentioned (Balda 1967, Haldeman et al., 1973, Franzreb 1977) have much
higher species counts (Tables 5 and 6) than those from the Jemez.

There seems to be a small decrease in species number up the moisture
gradient (Table 3). This agrees with a trend in Colorado between ponderosa-
Douglasfir forest and spruce-fir forest (Snyder 1950) and in southern
Arizona between pine forest and spruce-fir forest (Balda 1967, 1969) but
not with the superiority in species count of a fir, pine, aspen forest to
ponderosa forest in Northern Arizona (Haldeman et al. 1973). The authors

of the latter study commented on the unusual nature of their finding.
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Population demnsity

Population densities varied with species counts (Table 3). 1In fact,
the correlation coefficient r for the two parameters was .9167 (p <.01).
The average density for the four natural plots was 285.9 pairs/km2 (114.3
pairs/100 acres), lower than the mean of 367.9 pairs/km2 cited by Wiens
(1975). This average is intermediate among the values cited in Tables
5 and 6, but it 1s much lower than the densities found in the Arizonan
studies. In the MCRNA, although species numbers ané population densities
were positively correlated, the number of pairs per species was ﬁot con—
stant. Instead this sfatistic increased with the former two (Table 3).

The winter of 1978-79 was unusually severe, with both prolonged low
temperatures and heavy snow cover occurring throughout the Southwest. T
experienced reduéed species counts and population densities in summer 1979
in several places where I had worked previously (McCallum 1979a and b,
1980a and b). I am persuaded that several species of small resident
birds, Mountain Chickadees, Pygmy Nuthatches, White-breasted Nuthatches,
and perhaps, by analogy, Red-breasted Nuthatches, Brown Creepers, Gray-
headed Juncos and others, suffered population "crashes." 1In at least one
area, in western New Mexico, these deficits do not appear to have been
made up by the summer’'s reproduction. This phenomenon cannot include
migratory species. However, the spring of 1979 was late, cold, and wet.
When birds encounter unfavorable conditions at the time at which they
usually begin to breed they sometimes do not attempt to nest. It is
possible this took place in 1979. Effects of both of these phenomena may
have reduced species counts aﬁd population densities in this study. This
shows the weakness of a one-year study, especially one done in an off-

year. Even so, there is much ecological information in these data. It



1e

will be discussed beyond.

Biomass density

Since energy flow is a critical component of the functioning of
ecosystems and is proportional to biomass, it can be argued that biomass
is a better measure than population density of the importance of a given
species in an avian community. I made a biomass estimate for each species
in each plot by multiplying the average weight of each species, as reported
in the literature, by twice the number of pairs recorded on the plot.
This ignores unpaired birds, which were not censused. It is well known

that a bird's weight varies through the day, and weights of the same species

o

from different literature sources often differed by 10% or more. The bio-
mass estimates are thus inexact. But, so are the population estimates.

The data are trustworthy when these sources of error are kept in mind.

The estimates reported here are standing crop biomass, which is

merely the total mass of the avian population. Consuming biomass is a

better measure when community metabolism is of i

nterest. It reflects
differences in metabolism owing to differences in weight and is computed
by raising the weight of each species to the .633 power (Karr 1968) before
multiplying by the population density.

Biomass estimates for all plots (Table 8) are lower than the mean of
188.0 g/ha reported by Wiens (1975) for 17 census plots in the Rocky
Mountain region. All of the studies summarized in Tables 5 and 6 for
which the authors supplied biomass data also had higher values. This is
another indication that 1979 was an "off-year." If repeated censusing

in my plots produced means close to the values for 1979 the phenomenon

would be of importance to an understanding of the carrying capacities of
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ecosystems, in closed forests.

Standing crop biomass shows the same relationship among the five
plots as population density, with one exception. MIX has an unexpectedly
low biomass. The average weight of individuals in a plot shows the rela-
tive contribution of 1arge and small birds. The values for THIN and 0AK
are similar (17.0 and 16.9 g) as are those for OPEN and D.H. (22.3 and
21.3 g). MIX has the lowest value (13.5 g). The low average weight of
the birds in MIX is explained by an abundance of small species and an
absence of large omnes. But, the differences between OPEN and D.H. on
one hand and THIN and OAK on the other are not attributable to different
relative contributions by the size classes. It is the abundance of
woodpeckers in the former two plots which increases the average weights.

Wiens and Nussbaum (1975) assigned species to one of four size |
classes, Tiny (< 10 g), Small (11-25 g), Medium (26-80 g), and Large
(>80 g), and compared the contributions of the size classes to each of
their plots. The results of a similar analysis for the MCRNA are in

Tablie S. The relative adaptiveness of different body-sizes y velate

£l

to the configuration of the vegetation. The twigs of firs (found only
in MIX) will not support the weight of large birds, but are ideal for
kinglets and chickadees. Also, dense forests (such as MIX) do not pro-
vide much flight space for the larger, less maneuverable species. The
flickers and Hairy Woodpeckers which foraged all around MIX seemed to
avoid the densest parts of that plot. D.H. is completely closed in the
lower straté, but there is much air space among the emergent mature pines.
It was these upper strata which were used by the woodpeckers.

It is interesting to compare the relative contributions of the size

classes in the MCRNA to those of the six fir and/or hemlock plots studied
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by Wiens and Nussbaum (1975) in Oregon. In all of their plots Tiny
birds were most numerous, while Small birds dominated all my plots except
MIX. MIX probably is physiognomically more like the Oregonian plots

than its companion plots in the MCRNA.
Species dominance

It is already apparent from Table 3 that the species are not equally
abundant in a given plot. Each community is dominated by a few abundant
species. A simple way of assessing degree of dominance, after Wiens
(1975), is to compute the percentage contribution to the plot's total
population density or biomass of the two most abundant species. Results
of such an analysis are summarized in Tables 10 and 11.

Except for those of THIN, the population density values (Table 10)
are much lower than Wiens's(1975) means of 25% for one species and 417
for two species. This may result from a‘possible population "crash,”
which was mentioned above. Presumably the abundant species would be even
more abundant in good" years, leading to greater dominance. On the other
hand, these low dominance values may be truly characteristic of the MCRNA
ecosystem. It is interesting to note that dominance tends to diminish
with an increase in species number and/or population density. Also, D.H.
and MIX have very similar values and are next closest to OPEN and more
distant from OAK according to this parameter of community structure.

When dominance is assessed according to biomass (Table 11) some
changes in ranking occur. Nevertheless small birds still assert dominance
by this measure when they are very numerous. In only one case (OPEN) is
the extent of two-species dominance very different when reckomned by popu-—

lation density and biomass. This difference is caused by the abundance



of heavy-bodied woodpeckers in OPEN.

I have made a crude assessment of importance of the species among
the five plots in the RNA by giving two points for each first place
finish in the dominance classifications and one point for each second
place. The scores for ties are divided equally. The rankings resulting
from this procedure are in Table 12. Of the six species in the density
listing, four are geographically migratory and a fifth, the junco, is
not strictly resident in that it does not occupy its summer territories
in winter. Populations of resident species are not only more susceptible
to harsh winter conditions, they may be limited as a byproduct of complex
social organization related to winter territoriality. In fact, some
chickadee populations are denser in winter than in summer (Glase 1973,
Smith 1976).

When scores for density and biomass are summed small birds remain
dominant, corroborating my comment two paragraphs above. I think most
visiting ornithologists would agree that the species listed in Table 12
are the characteristic species of the RNA. RNearly all are comnspicuou

and widely distributed. An exception is the Western Wood Pewee, which

is restricted to the OAK plot. It is aurally conspicuous in the vicinity.

of that plot. The above generalizations confirm at the local level
Wiens's prediction (1975) that widespread species will be locally

dominant. (This prediction was not confirmed locally by the Widespread

geographic Element, see p.13).
Relationships among the avian communities of the plots

The data reported above show that the assemblages of birds on the

plots are different in some ways. We can use these data in several

19
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ways to show how different, or similar, the communities are. One
such technique is construction of a matrix of similarity using a
similarity index.

A simple, frequently-used index is the one computed with the
formula FRF =-§;§_’ where C is the number of species in common and A
and B are the total numbers of species in each of the two plots. I
first encountered this index in Armstrong (1972), although many other
sources could be cited for it. Table 13 is a matrix of similarity
using this formula.

FRF takes account of species only, and thus is purely faunistic.

A more nearly exact comparison results from including quantitative

2¥W

data, resulting in the formula IS = v

» as presented by Bond (1957).
W is the lesser quantitative value of each species which occurs in
both plots. Table 14 is a matrix of similarity using this formula.
E.P. Odum (1950) took a rather different approach. He computed
ar”percentage difference” for two plots by summing the differences in
densities for éll species in the two plots and dividing this quantity
by the total densities of the two plots. I converted Odum's measure
to "percentage similarity" by subtracting the difference measure from
unity. Table 15 is a matrix of these measures. I used pairs/100
acres as the density measure in both the Odum and Bond procedures.
First, it is obvious that the three measures give very similar
results. This is confirmed by Table 16, which ranks the dyads according
to magnitude of similarity. The remarkable similarity of Tables 14
and 15, especially considering that the two indices use different
information, leads me to believe that these matrices contain some

bioiogical, as well as statistical, truth. The following discussion
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will refer primarily to Tables 14 and 15.

The plots have been ordered according to what I perceive to be a
moisture gradient. The ordination is on habitatvfactors and is indepen-
dent of the avian communities that inhabit the plots. If the ordination
is correct faunisticélly each plot should have higher indices of simi-
larity with the ome or two adjacent plots than with the others. This
prediction is not confirmed in all cases. THIN is by all three measures
more similar to OPEN than to OAK. OPEN is more similar to MIX than to
OAK by all measures. MIX is more similar to OPEN than to D.H. by two
measures.

All of THIN's species are also found in CAK and OPEN, so the reason
THIN is more "similar" to OPEN is simply that there are fewer additional
species in OPEN than in OAK. This is another indication of the unusual
nature of THIN. Table 16 shows that all the discrepancies are caused
by each plot's being more similar to OPEN than to any other plot. This
implies that OPEN possesses the largest complement of the regional
siognomically is closest
to the gestalt for climax ponderosa forest seem to confirm this view.
Following this line of thought we might say that the peripheral commun-
ities (the other plots) borrow from the avian communities of adjacent
plant community types.

Some workers consider that a similarity-index value of less than
.500 delimits two separate communities. By this criterion my study
area would possess three breeding bird communities, one represented in
THIN, one in OAK, and one in OPEN-D.H.-MIX. Of course THIN does not
possess a distinctive assemblage of species. The low indices result
from the poverty of its species count. OAK, however, does appear quite

different from the remaining three plots. My speculations on the
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reasons for this appear in the section Character of the Assemblage of

Species on Each Plot (p.27). MIX represents what is usually considered
a different plant association, mixed coniferous forest. Ponderosa Pine
is present in the plot, but it is not as dominant as in the other plots.
Yet the avifauna of this plot is very similar to that of typical OPEN
Ponderosa Pine forest. Haldeman et al. (1973) studied a plot in an
area of more extensive mixed coniferous forest in northern Arizona

and also found the bird community to be more similar to than different
from that of a nearby ponderosa forest. Reasons for the differences
that do occur will be discussed below (p. 35).

Yoraging and Nesting Guilds

It may be easier to appreciate the differences among the plots by
looking in more detail at the ecological requirements of the species
which nest there. Following Salt (1957) and Bock and Lynch (1969), T
have assigned each species to a foraging "'guild," on the basis of

where and how or on what the species feeds during the breeding season.

Since 1 suspect that availability of nest sites often has as much
influence as availability of food and foraging sites I have also assigned
each species to a nest-site guild. The Cavity-I category refers to
species which usually excavate their own cavities, and Cavity-II to
those which usually use natural cavities or those excavated by other
species. My assigmments to these categories are in Table 17.

Table 18 shows the relative contribution of each of the foraging
"~ guilds to the total population density and total biomass of each plot.
Wiens (1978) reported that foliage-foragers comprise more than half the
avian populations of Rocky Mountain coniferous forests, as well as of

coniferous forests in other regions of North America. Foliage-feeders
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do not approach this dominance in the MCRNA. In fact, foliage-feeders
are dominant in only OAK (by numbers and biomass) and OPEN (by numbers).
In general, the birds in each plot are fairly well distributed among the
foraging guilds. The Ground-Insect category is dominant by weight in
threé plots. Three plots contained no nesting nectar-feeders. D.H. and
MIX are so densely shaded that few herbaceous plants grew there. THIN
is very open but still possessed few herbaceous plants, perhaps because
of soil acidity, a factor that may also affect D.H. and MIX. Neither
THIN nor OAK had timber—drille;s, although both were visited by these
birds. Perhaps better nesting sites existed in other habitat-types.

In extensive thinned and pine-oak stands woodpeckers are probably
present in small numbers. THIN had no members of the Hawking guild
(flycatchers). It does not have the tall snags required by Olive-sided
Flycatchers or the shrubs required by Dusky Flycatchers. Hammond's
Flycatchers were aurally conspicuous in adjacent "dog-hair" stands.
Their absence must result from the canopy's being too-open.

ie contribution of each mesting guild to the plots.
Most of the ground-nesters and cavity-nesters are obligately so, although
some of the latter (nuthatches, chickadees) may qualify for both sub-
divisions of that category. Foliage-nesters are more variable, as the
three subdivisions reflect primarily differences in height preferences.
The most striking result of this analysis is the absence of foliage-
nesters from THIN. Although it may be less abundant than in other plots,
foliage is present there. Except for a few emergent trees the canopy

in THIN is at the level of understory in the other plots. These small
trees are widely spaced, compared to the spacing which existed before

thinning, a condition that persists in D.H., where several species nested
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in the foliage. Moreover, one part of THIN does have a rather dense
overstory. It obviously supported no foliage-nesters. Shrub-nesters
were absent in the deeply shaded MIX and D.H. plots, where no shrubs
occur.

Foliage-nesters contributed nearly twice the percentage of birds in
OAK that they did in OPEN and D.H. On the other hand, cavity-nesters
made more than twice the contribution in the latter two plots that they
did in OAK. Most of these differences can be explained in terms of how
well each plot supplied the requisites of each species. I shall defer

discussion of this subject to another section (p. 33).

Snags

Balda (1975) and Jackman (1974), among others, have emphasized the
importance of snags as nesting sites. Table 19 shows that cavity-nesters
are numerically important in several plots on the MCRNA. I counted all
dead trees, including aspens, in each plot. Table 20 presents the
number of cavity-nesters and of snags in each plot. There is no corre-
lation between the two measures (r = -0.0669, p > .05). The importance

of snags to each plot will be discussed below.

Gradient Analysis of Bird Populations

The results presented above show how different the assemblages of
birds on the five plots are. I stop short at designating any of these
assemblages community-types, or facies of community types, because I do
not believe discrete community-types exist. Individual species have
unique requirements and are spaced along resource gradients in different
patterns. This is the continuum concept of Gleason (1926) which has been

thoroughly explicated by Whittaker (1967). Bond (1957) showed the
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usefulness of the concept for studies of avian communities. More recently,
several workers (e.g. Shugart et al. 1975, K. Smith 1977) have endorsed
the concept with their multivariate assessments of realized avian niches.

Figure 1 shows graphically the rise and fall of the population den-
sity of each species along the moisture gradient represented by the five
plots. Two limitations of this presentation should be kept in mind. One
is that since there are no replicates of the several points on the continuum
each value is subject to local idiosyncrasies. An average of values from
several similar plots would have been preferable. The second problem is
that the ordination of the plots on the continuum is intuitive, and the
distances between plots on the X-axis are artificial. Nevertheless, I
believe most visitors to the plots would agree that they have been ordered
correctly according to increasing soil moisture and perhaps -increasing
density of the canopy.

Figure 1A shows the densities of species restricted to ome plot.

Only 0AK and MIX possessed such species. This implies that the two plots
have relatively distinct bird communities, and is correlative with the
low similarity indices for this dyad. The OAK-MIX dyad ranked lowest in
two of three comparisons (Table 16). In fact, only the five widespread
species (Fig. 1, parts E and F) and the White-breasted Nuthatch, which

is widespread geographically and variable ecologically, occur in both
plots. It is to be expected that plots at opposite ends of a gradient
will have these characteristics.

The species shown in Fig. 1A are restricted to one plot for different
reasons. The Dusky Flycatcher, Virginia's Warbler, Olive-sided Flycatcher,
Ruby-crowned Kinglet, and Warbling Vireo respond to specific habitat
features unique to the plots they occupied and did not even visit other

plots during the breeding season. The other species were less specific
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in their requirements. One of these, the Mountain Chickadee, was unique
as a result of rarity rather than habitat selection.

The dichotomy between ends of the gradient is further emphasized by
Fig. 1, parts B and C. Figure 1B includes species restricted to the upper
end of the gradient. These are evidently kinds which require shady,
closed forests. Natural history data on the individual species confirm
such an assessment. Figure 11C depicts a group of three species which
require open conditions or easy access to the ground. Both the bluebird
and the solitaire frequently forage by pitching to the ground from an
exposed perch. The wren forages in brush and slash near the ground.
Despite the avifaunal impoverishment of THIN it is well-represented in
this ground-oriented group. Only one species (Broad-tailed Hummingbird)
which goes no further up the gradient than OPEN is not'found in THIN.

Figure 1D depicts an assortment of species which spurn the extremes
of the gradient. The figure may imply that the entire ecological ranges
of these species are included within this section of gradient, but this
is not the case. Reasons for the abbreviated distributions are idio-
syncratic'and will be discussed below. Parts E and F of Figure 1 show
the densities of species found in four or five of the plots. Two patterns
emerge, one a steady climb up the gradient punctuated by a fall at MIX,
and one a steady fall from OAK or OPEN to MIX. The widespread Gray-
headed Junco shows no pattern.

Ideally the gradient should include the entire ecological range of
the species. The abundance curve would then be low in marginally accept-
able habitats and rise to a peak or peaks in optimal habitats. A critical
assumption here is that birds respond numerically to differences in the
quality of habitat. This may not always be the case, but the assumption

is usually made in this kind of analysis. Importance values may be
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substituted for demnsities.

The gradient represented by my study plots is not an extensive one.
It does mnot span the entire distribution of any of the bird species found
on it. Moreover, because the censuses were not replicated it is not
wise to place great emphasis on the population densities. Even so, gra-
dient analysis can contribute much to our understanding of habitat selec-
tion on the MCRNA. The plots were chosen to represent minér, but recog-
nizable, variations in the understory of Ponderosa Pine forests. Comparisons
among the plots amount to sets of controlled experiments<for the effects
of various habitat factors on the presence and absence of a given species.
Gradient analysis refines such an approach by emphasizing continuities,
discontinuities, and peaks in abundance.

The synthetic treatment which follows will draw on all the results
presented above, especially the guild and gradient analyses, and experience

and intuition, in its speculations on why which birds were where.

Character of the Assemblage of Species on Each Plot

THIN

THIN's avifauna is a subset of that of either 0AK or OPEN. All its
species are found in both those plots. Because THIN and all other plots
except OAK lack a significant shrub stratum and the birds characteristic
of such vegetation it is safe to assume that THIN is most closely related
to OPEN. 1Indeed, I decided to study a thinned area to test the hypothesis
that artificially and naturally produced open Ponderosa Pine forests,
being structurally similar, support the same bird community. In fact
there were some major structural dissimilarities between the two plots.

THIN has very few standing snags. The canopy in OPEN is much higher;
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that of THIN is really a remnant subcanopy of small trees. There are few
tall trees on the plot, most of them having been removed by lumbering.

THIN has a temporary artificial "shrub stratum" of piled slash. Finally,
OPEN has a well-developed herbace ground cover. The groundcover of
THIN, and of D.H., is almost completely needle litter. THIN is essentially
and developmentally D.H., minus snags and some of the tall trees.

THIN is characterized by birds adapted to the ground and to tree
trunks. Three of five ground-feeders had territories on the plot, and a
fourth, the flicker, visited there. The total density of these was com-
parable to that of the Ground-Insect guild on other plots. Cavity-nesters
were also important, but less so than in any other plot except MIX. THIN
should be good habitat for woodpeckers, nuthatches and swallows, all of
which like relatively open woods. Had there been more dead snags available
for nest sites Pygmy Nuthatches and Violet-green Swallows might well have
been abundant, and Common Flickers, Williamson's Sapsuckers, and Hairy
Woodpeckers might have been residents rather than visitors. As it was,
the real ability of the plot to support cavity-nesters is over-stated,
because one pair of bluebirds and two of Pygmy Nuthatches nested off the
plot but maintained partial "territories” on it for feeding. There were
only ten snags on the plot. (The most important of these, which contained
a nuthatch nest and a swallow nest, was cut down illegally after the nesting
season.)

Members of the foliage-foraging and foliage-nesting guilds were
notably absent or rare on the plot. Many such species visited the plot,
and a Grace's Warbler had a partial territory there. The Hermit Thrush
was merely a vagrant from contiguous "dog-hair" stands, but all others
conceivably found appropriate foraging zones on the plbt. Two hypotheses,

which are not mutually exclusive, offer explanations for their failure to
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breed. Foraging substrate, and thus food, may have been adequate struc-
turally but so widely distributed in space that breeding was not energeti-
cally feasible. In other words, the visitors were non-breeding individuals
wandering through subminimal habitat rather than visiting breeders from
adjacent territories. Also, suitable nesting sites may not have existed.
In this case the openness of the canopy is implicated. Perhaps the proper
gestalt, the comnstellation of clues by which birds recognize that a terri-
tory will provide the proper kind of nesting site and sufficient food to
raise a family, is missing.

0f the visitors I would most expect the Common nighthawk, Brown-
headed Cowbird, and Western Wood Pewee to breed on the plot. The former
two would have given the plot some unique species, which its position on
the xeric extremity of the gradient merits. The nighthawk was heard
commonly in the vicinity and may indeed have nested on the plot. My
records were not sufficiently numerous for me to make that judgement.
Cowbirds could hardly nest where there were no foliage-nesting birds to
parasitize. The absence of pewees is harder to explain. In the OAK plot
they characteristically hunted from the dead lower limbs of large pines.
They also saddle their small nests on such limbs. Perhaps the absence of
large dead lower limbs on the young trees which characterize the plot 1is
the reason pewees did not nest there.

The Hammond's Flycatcher, Brown Creeper, and Steller's Jay, all of
which inhabit OPEN, are near the lower limit of habitat suitability there
(Fig. 1B). That plot's nearly-closed canopy makes it sufficiently mesic
for these species, which are found up the gradient in much more mesic
situations.

Thus, artificial opening of a "dog-hair" stand has not produced a

man-made equivalent of open Ponderosa Pine forest, at least not immediately.
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The last thinning of the plot was apparently in 1978, one year before the
census. The plot's avifauna simply may not have equilibrated in the single
year since manipulation. Most bird species are tenaciously faithful to
previous years' nesting territories. Perhaps the plot’s residents abandoned
the area in 1978, and because of generally low densities in 1979 new indi-
viduals were not available to colonize this new habitat. The only way to
answer questions of this sort is to conduct a color-banding study to
assess the fates of individual birds immediately before, during, and after
logging and thinning. Such a study is vitally needed to assess the true
impacts of forest management on bird populations.

Despite the possibility that THIN will equilibrate and support more
birds, my judgement is that it will not, at least for some time. It is
too open and even-aged to be colonized by many cf the species present at
its elevation and too far from open country to be colonized by species
which might prefer such openness. Franzreb (1977) and Bock and Lynch
(1970) found that some species responded with denser populations to the
opening of coniferous forests. Of the ten species in Franzreb's study
which benefitted from heavy overstory removal six were found in the MCRNA.
Four of these had territories in THIN, but none was more abundant there

than in the unmanipulated plots.
0AK

OAK had the most distinctive assemblage of breeding birds of any
plot. It had six unique species and the lowest average similarity indices
(.5058 for FRF). It differed from OPEN, it's 'mearest neighbor,' in
having 22.5 foliage-nesters (66 percent of the total) to 8.5 (35 percent)
for the latter plot. There was a corresponding relative unimportance of

cavity-nesting species in OAK.
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OAX also had much higher percentages of foliage-foragers and fly-
catching birds than OPEN, especially when biomass is the medium of com—
parison. The discrepancy is made up by OPEN largely in the Timber-Drilling
and Timber-Probing guilds.

Of the species unique to OAK three were responding there to identi-
fiable requisites which are available in mno other p;ot. For Virginia's
Warblers and Dusky Flycatchers this requisite is a well-developed shrub
stratum. Virginia's Warblers characteristically nest on the ground, among
the roots of oak, mountain mahogany, or other large woody shrubs (Johnson
1976, Hubbard 1965, Tatschl 1967). They forage among the leaves of these
shrubs {(Marshall 1957) rather than in the conifers which usually accompany
them. Dusky Fiycatchers nest close to the ground. Oaks, junipers, and
small aspéns are preferred sites. Male duskies may sing and call from
the tops of tall trees, but foraging is usually done below the canopy. I
consider nest sites to be the limiting factor for Dusky Flycatchers in
the MCRNA. In the three plots with denser canopies the closely related
Hammond's Flycatcher occurred. Habitat selectioq in Empidonax flycatchers
is rather strict, and interspecific territoriality sometimes occurs
(Johnson 1963). The two species were so faithful to habitat-type in the
MCRNA that I had no opportunity to see if they practiced interspecific
territoriality.

In the MCRNA the Olive-sided Flycatcher is limited to areas with
tall snags and steep slopes. In general it is a species of tall, isolated
trees (Salt 1957, Kilgore 1971, Phillips 1937, pers. obs.). Tall,
isolated trees occur in D.H., but that plot is only gently rolling, unlike
the steep north slope of the RNA and 0OAK, where the species occurred. It
is interesting that the latter two places &are quite different floristi-

cally, and that these flycatchers usually inhabit sites more mesic than
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OAK.

As noted above the Western Wood Pewee likes to hunt from dead lower
branches of pines. This requirement would seem to be met in OPEN, but
the abundance of pewees in 0AK implies there is something about its vege-
tation that is distinctly preferable to OPEN's. Perhaps the cathedral-
like canopy of OPEN is too high and closed for pewees. OPEN has few
limbs at the level frequented by pewees in 0AK.

There is no obvious explanation for the limitation of Western Tanagers
and Black-headed Grosbeaks to 0AK. Both species occur in a variety of
vegetation~types in different parts of their ranges. The grosbeak may
have a preference for broad-ieafed vegetation. These are species of open
situations, however, and D.H. and MIX are clearly too closed for them.

Solitary Vireos and Grace's Warblers, both foliage-gleaners and
foliage-nesters, reached density maexima in OAK. They probably were not
responding to the shrub layer at all, but to the openness of the canopy.
Although not too much faith should be put in the density estimates, and
the vireo occurs in other kinds of vegetation, it is safe to say that
moderately open pine forest is more suitable for these species than those
types represented by the extremities of the gradient.

The Acorn Woodpecker (Melanerpes formicivorus) and the Rufcus-sided

Towhee (Pipilo erythrophthalmus) are two species for which OAK seems to

be excellent habitat. Probably an area effect rather than ecological
inappropriateness explains thelr absence. OAK is a small patch of pine-
oak vegetation, surrounded by large areas without shrubs. Thus, although
0AK has the greatest number of species of the five plots, it is depauperate
in oak-related species. This impoverishment is related to dispersal and
extinction according to the hypothesis of island biogeography (MacArthur

and Wilson 1967). The same is true for MIX.
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The reason for the low number of cavity-nesters is not paucity of
snags, for OAK has more than OPEN. (Table 20). DNor could it conceivably
be related to the high number of foliage-nesters, since they are for the
most part in different foraging as well as nesting guilds. An explanation
must be sought in the individual preferences of each species.

Violet-green Swallows frequently nest in tall pine snags, which were
present and used by other species on the plot. Swallows were common oOvVer
the plot throughout the breeding season, and were seen gathering nesting
material on it. Nevertheless, I found no nests. It is possible that
these swallows nested in natural cavities and crevices in the tuff cliffs,
as they do in some other places. Otherwise their apparent rarity cannot
be explained, unless there is an absence of woodpecker holes.

All four species of woodpeckers which I found regularly in the MCRNA
visited the 0AK plot, but none nested there. It was my judgement that all
but the flicker made sufficiently little use of it for it not to be con-
sidered part of their territories. The Williamson's Sapsucker and the
Hairy Woodpecker were clearly drawn to the aspens in OPEN. Since these
species did not have contiguous territories, intraspecifically, in the
MCRNA, it was simply a case of their establishing territories around the
best nest sites. In an extensive pine-oak woodland Hairy Woodpeckers
would be likely to occur. I have seen Williamson's Sapsuckers in dry
pine forests but they may not nest in them. They seem to require aspens

for nesting (Crockett and Hadow 19753).

OPEN

It is already clear that OPEN is the "average" plot in the continuum
I studied at Monument Canyon. I might even say that it possessed a ''typical®

Southwestern Ponderosa Pine forest avifauna. This is an unwary statement,
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since T have argued that constraints on dispersal and local peculiarities
have an important effect on which birds are where. Nevertheless, some
species always come to mind when one thinks of ponderosas, and these, for
example the Pygmy Nuthatch, Mountain Chickadee (Although absent in 1979
it is presumably present most years.), Grace's Warbler, Steller‘s Jay,
and Solitary Vireo, are here.

1f the densities in Fig. 1 may be trusted to indicate which plot
represents optimal habitat, it appears that "average'" is not "optimal"
in many cases. Densities are highest in OPEN for only three species. On
the other hand, seven species are at a terminus of acceptable conditions
rhere. The ploet is just open enough for Townsend's Solitaires, Western
Bluebirds, and House Wrens, the latter two of which benefitted from opening
of the forest in Franzreb's study (1977). On the other hand, the forest
appears to be just dense enough for Hammond's Flycatchers, Steller's Jays,
Williamson's éapsuckers, and Brown Creepers. Creepers and solitaires
were adversely affected by logging in Franzreb's study. It is noteworthy
he latter group made some use, as visitors, of the more
open OAK plot, while only one of the former group, the solitaire, visited
the densely wooded D.H. The bluebird's presence in MIX is a special case
related to a nest site.

The OPEN plot is importantly atypical in one respect. It contains
a few aspen trees, and there is a small grove just outside the plot.
These trees have a profound effect on the composition of the avian comuu-~
nity of the plot. Aspen wood is soft and easily excavated. Most woodpecker
species use aspens for mesting when it is available. TFour aspen trees
within 1/16 ha contained the mests of pairs of Hairy Woodpeckers, Western

Bluebirds, House Wrens, and Violet-green Swallows. - Williamson's Sapsuckers

nested nearby, presumably in an aspen, and Pygmy Nuthatches and flickers
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nested in pines within 30 m of the aspens. Frequent interspecific hostility
among these species, especially the Hairy Woodpeckers and bluebirds, attests
the importance of these nest sites. Franzreb (1976) described hostility
between Mountain Chickadees and Violet-green Swallows over.an aspen nest
cavity.

One foliage-nester, the Warbling Vireo, seems to be dependent on
aspen in the MCRNA. It was.found only in a dense aspen grove in MIX and
in the small aspen grove adjacent to OPEN.

The absence of Yellow-rumped Warblers, Western Tanagers, and Black-
headed Grosbeaks is difficult to explain. The latter two were uncommon
or absent in other studies I consulted, so their distributioms typically
may be patchy. The grosbeak may also prefer territories with more deci-
duous vegetation than OPEN can offer. But the warbler was present in all
other pine forests with which I have compared this plot (Table 5). It is
perhaps relevant that the species was nowhere abundant on the MCRNA in

1979. The Western Wood Pewee was discussed above.

"Dog-hair" stands comprise the most abundant and most conspicuous
floristic element of the MCRNA. They look wild, with many snags and
large trees rising above the virtually impenetrable thickets of even-aged
saplings. R.P. Balda has said (D. Smith 1975:87), "I know of no species
that is restricted to or makes any significant use of thickets." I began
this study with a similar orientation, but curious as to just how OPEN
and D.H. would differ.

The differences were not dramatic, as Table 3 shows. Only six species

were not shared by the two plots, and two of those may occur both places

in some years. There is not much difference in the percentage contributions
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of the nesting guiids (Table 19). Foraging guilds show more diffe:neces
(Table 18). On a percentage basis aerial and timber-foragers are more
important in D.H. and hawkers and foliage-feeders are more important in
OPEN. This is understandable since there is much air space above the
thickets and an abundance of bark surfaces in D.H.; while the thickets
impede the movements of foliage-gleaners and sub-canopy hawkers.

The presence of thickets does produce some structural differences
that are recognized by a few species of birds. The thickets are clearly
inappropriate fqr'foraging by bluebirds and House Wrens. Wrens like
brush piles and shrubs; cover is not properly concentrated for them in
D.H. Another ground-forager, the Townsend's Solitaire, was seen in D.H.
several times and may have nested there. Hermit Thrushes occur in MIX
and D.H., but not in OPEN. Presumably the thickets produce enough
close~to-the~ground shade to approximate the conditions of their favored
mixed coniferous forests and enable them to expand into this different
habitat-type. This is the most unambiguous example in this study of a
species responding te the structure rather than the composition of the
vegetation.

It is with density measures that the most important distinctions
arise. OPEN had 56 percent more individuals and 62 percent more biomass
than D.H. Only two species were numerically superior in D.H. These,
the Vicolet—-green Swallow and the Pygmy Nuthatch, reached their highest

densities on this plot, and are responsible for the high showings of
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their guilds. The nuthatch also made heavy use of the thickets in winter.

These results seem to contradict Balda's statement. However, he was
undoubtedly speaking of thickets lacking a canopy of emergent living and
dead trees. This is the limiting resource for these two species and for

all cavity-nesters. Despite the rich foraging zones there would not have



37

been a single nesting nuthatch or swallow in the "dog-hair" stands without
" the old trees, because none of the saplings are big enough for a suitable
nest cavity. The same may be said for Hairy Woodpeckers, flickers, prob—
ably creepers, and chickadees, White~-breasted Nuthatches, and Northern
Three-toed Woodpeckers. The latter three species, although not recorded
as breeders on the plot, used "dog-hair" stands elsewhere on the MCRNA.
The Hermit Thrush, a colonizer from mixed coniferous forests, may even
need these as well as the dense shade produced by the thickets. The males
of this species typically sing from exposed perches and might pass up
areas lacking good song-posts.

Despite faunistic similarity to OPEN and MIX, D.H. is inferior to
both in number of species, population density, and biomass. It is clearly
only a fair approximation of either habitat-type, as far as the birds
are concerned. On the other hand, and this is perhaps the most surprising
and important finding of this study, it is far superior by all these
measures to THIN. This is perhaps an unfair comparison, since THIN is
virtually snagless, but even with such a2 disclaimer D.H. seems superior
and more productive habitat just because of its contingent from the
foliage-nesting guild. It should be mentioned, however, that three of
these, the vireo, flycatcher, and Grace's Warbler, were concentrated in
a corner of the plot where the thickets were rather less demse than
elsewhere. The Yellow-rumped Warbler, on the other hand, seemed to

prefer the thickets.
MIX

This plot was chosen as a representative of mixed coniferous forest,
an assemblage of tree species which, because of its floristic and physio-

gnomic distinctiveness, is considered by many to be a plant community
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distince from Ponderosa Pine forest. It is the Canadian life zone of
Merriam, while the four other plots would be called Transiton zone
communities. As my results, and those of Haldeman et al. (1973) show,
however, it is not preceived as very different by the birds.

This plot, in 1979, had three breeding species not found in any
other plot. One of these, the Mountain Chickadee, is sometimes the
most common species in ponderosa forest. However, it was rare in 1979.
Tts restriction to MIX was purely a matter of chance and had nothing
to do with habitat selection. The Warbling Vireo was present because
the plot contains-aspens. The Ruby-crowned Kinglet is the only species
which apparently keyed on the broad-needled trees which distinguish
this plot from the others.

Two species which prefer more open situations were recorded on the
plot because they nested in an aspen grove near its periphery. They
were clearly attracted to the nest sites; and I never saw them forage in
the densely-wooded parts of the plot. They are the Williamson's Sapsucker
and the Western Bluebird. When the sapsucker i tb
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apparent that woodpeckers did not make extensive use of the dense forest
characteristic of the plot. Hairy Woodpeckers, sapsuckers, and flickers
were all frequently encountered in the more open forest surrounding the
plot but seldom within it.

Hammond's Flycatchers were especially abundant in MIX, but they
were chiefly ‘encountered in the more open parts of the plot. The
densest parts were used little by species other than the Hermit Thrush
and the Ruby-crowned Kinglet.

Haldeman et al. (1973) found more individuals and species in mixed

coniferous forest than in Ponderosa Pine forest. Perhaps I would have




found a similar relationship had the MIX plot not been such a small and
isolated patch of mixed coniferous forest. The Red-breasted Nuthatch

is one species typical of mixed conifers which was inexplicably absent
from this plot and from a larger area of similar vegetation on the north
slope of Section 9. If these areas had been more extensive they might

also have included some spruce-fir birds.
MANAGEMENT IMPLICATIONS

Following the theoretical work of MacArthur and subsequent field
investigations of the concept (see MacArthur 1972:169-194 for review),
"bird species diversity' has attracted much attention among ecologists
and resource managers. The Symposium on Management of Forest and Range
Habitats for Nongame Birds, sponsored by the Forest Service in 1975,
was the scene of much discussion on the subject of managing for maximum
diversity. In general, the managers p}esent seemed to favor the idea,
while the academicians, who were largely responsible for the data
presented at the meeting, deplored the idea. The dichotomy in opinion
is easy to understand. Managers, who have many other pressing responsi-
bilities, desire a simple measure of the success of their efforts.
Academicians tend to be concerned about the birds themselves and to
prefer unmodified ecosystems.

I do not intend to refute the concept of species diversity, but a
word to the wise on its staying power is in order. Robert MacArthur
was a brilliant intuitive naturalist with a mathematical bent. He
has been widely credited with introducing the hypothetico~deductive
approach.of the harder sciences to ecology, a discipline which was mired

in descriptivism. His hypotheses, for example those on island biogeo-
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graphy, species diversity, and patchiness, inspired a tremendous amount
of fieldwork. Some studies confirmed his predictions, others did not.
Some workers arranged and rearranged their data until they conformed to
theory. For example, a correlation between foliage height diversity
and bird species divérsity came to be accepted as gospel and some
researchers sought the optimal layering of foliage for the desired
correlation. Mathematical ecologists have produced diversity index
after diversity index and each in turn has been shown to be inadequate
in one way or another. One worker (Hurlbert 1971) even declared species
diversity a "nonconcept."

Furthermore, evolutionary theory is currently in flux. Competition
is one of the concepts which is in question in some quarters (Wiens 1977y,
and strong competition is a fundamental assumption of the ecological
theory of the MacArthurian school. I have no doubt that were MacArthur
alive today he would be in the vanguard of those questioning his earlier
ideas, leaving some of his followers behind in outmoded orthodoxy, as
men of genius often do. It would be unfortunate for managers to pin
their hopes on a relatively new concept, which by the time the success
of their management efforts can be assessed, may have been zbandoned by
its originators. 1 urge a more conservative approach.

The keys to the integrity of coniferous forest avian communities
are old-growth stands and the larger bird species. For some species
very mature forests may be an absolute requisite. The Ivory-billed

Woodpecker (Campephilus principalis) is an obvious example. The Boreal

Owl (Aegolius funereus), Spotted Owl (Strix occidentalis), and Pileated

Woodpecker (Dryocopus pileatus) have been suggested as species dependent

* on old-growth coniferous forests (Thomas et al. 1975). The way to



identify such stenocecious speciesvis through autecological studies.

The needs of large, wide-ranging species are not accurately assessed
by community studies such as this one. For example, I was not able to
assess the importance of the Goshawk to the ecosystem I studied. A
management plan which considered the data presented here but ignored the
Goshawk might result in the destruction of a resource essential to the
presence of that species. Diversity indices and the like will never be
able to provide that kind of inférmation. The only way to assess
patential impacts on Goshawks is to study Goshawks specifically.

Once the needs of large species and those restricted to old-growth
forests are attended to the manager concerned with the impact of his
decisions on the more common, more adaptable species might turn to a
study such as this one for guidance. His first concern should be snags.
Balda (1975) poilnted out that most winter residents of Ponderosa Pine
forests are insectivores and cavity-nesters. These birds can have a
profound positive effect on the health of the forest, as they tend to
prevent epidemics of insect infestation from occurring (Bruns 1960).

Although there is no correlation between the number of snags and
the number of cavity-nesters on the plots, it must be remembered that
population densities were low in the one year of this study. In other
words, populations may not have been limited by nest-site availability.
As Balda (1975) astutely noted, if you leave only enough snags to
support a depressed population of cavity-nesters, you limit populations
to these sub-optimal levels for a long time to come. If the Forest
Service policy on leaving snags is followed there is hope for cavity-
nesters. The snag policy has not been successfully prosecuted in THIN,

however. Perhaps most snags were removed when the timber was harvested,
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before the snag policy went into effect. Perhaps the remaining ones
were cut illegally, as was the large snag I mentioned on page 18 .

The next most important consideration is how much thinning should
be done. It is quite possible that if more young trees had been left
in THIN some species of the foliage~feeding guild may have been retained,
perhaps without diminishing tree growth. The optimal amocunt of thinning
may be different when birds are considered than when only timber
production is considered. But, it may be necessary to leave more mature
trees, i.e. to close the canopy somewhat, in order to fetain these
species. The above are speculations, but I say without hesitation that
large tracts resembling THIN will be avian wastelands. Whether it is
intentional or not, such management is close to tree-farming rather than
multiple-use management.

In the preceeding two paragraphs I have mentioned management for
the needs of specific guilds of birds. It is always best to consider
impacts on individual species, for these are really the only entities
which respond in an evolutionarily concerted way to habitat. (The
guilds mentioned so frequently here are defined by correspondences and
are coherent only so far as the correspondences go.) Moving along the
gradient one might ask, how much timber can be taken out of OPEN before
the Brown Creeper, the Hammond's Flycatcher, and the Steller's Jay are
lost. At what point does one move irrevocably from the rich avian
community of OPEN to the depauperate one of THIN?

Approaching THIN from another direction, how much may the thickets
of D.H. be thinned before the Hermit Thrush drops out? As it apparently

finds OPEN too open, it would appear that the thrush could tolerate

very little thinning of a stand like D.H. As the vegetation is altered
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some species will drop out and others may come in. An index of diversity
may or may not show this, but the Hermit Thrush will definitgly be gone.
Removal of aspen will remove Warbling Vireos and Williamson's
Sapsuckers, even if no other change is made. Removal of "brush" will
expel Virginia's Warblers, érobably Dusky Flycatchers, and possibly
Black~headed Grosbeaks. A forest with no dead or dying trees will have
no Brown Creepers, for they will find no slabs of exfoliating bark under
which to nest. Ruby-crowned Kinglets are not likely where the only

conifers are Pinus and Juniperus. These are examples of species which

are limited by a single factor. No kind of diversity index, nor indeed
any of the phytosocioclogical measures usually employed by plant ecologists,
will reflect these absolutes, and yet they are so simple that they are
easily and straightforwardly responded to. Of course once the absolute
requisite is obtained most species respond numerically to quantity and
quality of these and other requisites. But it is pointless to ask how
many pine trees a sapsucker needs for foraging when she has no aspen to
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The differences in species composition of the plots in this study
show that, even within such a small and homogeneous area as the MCRNA,
one will not find all the species in one place. I have tried to show
some of the factors limiting these species. This should be helpful to
managers in deciding how to encourage certain species, or, on the other

hand, predicting what species they will have with certain policies.
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Plate 4,
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OPEN Plot,

Plate 6.




Plate 7. D.H. Plot.
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MIX Plot.

Plate 10.
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Table l.--Analysis of avifauna of the Jemez Mountains and the MCRNA by
continent of origin of families.

Jemez MCRNA

Element

No. of % No. of %

species species
01d World 43 36 21 44
North American 29 24 8 16
South American 20 17 9 19
Unanalyzed 27 23 10 21

|

Total 119 100 48 100




Table 2.--Analysis of avifauna of the Jemez Mountains and the MCRNA by
current geographic distribution during the breeding season.

Jemez MCRNA

Element

No. of % No. of %

species species
Widespread 51 43 15 31
Boreo-cordilleran 17 14 9 19
Western 26 22 11 23
Southwestern/ 7 6 3 6
Great Basin
Cordilleran 11 9 8 17
Mexican 7 6 2 4

Total 119 100 48 100




Table 3.--Birds recorded on the MCRNA, with densities of the species
breeding in the plots. The upper value for each species is
in prs/8 ha, the lower in prs/100 ha. + = less than 0.5
pr/8 ha. V = visitor.

Plot
Species
TEIN 0AK OPEN D.H. MIX
Turkey Vulture \ v v
Goshawk v \
Sharp-shinned Hawk \Y
Band-tailed Pigeon v v v
Mourning Dove v
Flammulated Owl
Great Horned Owl
Saw-whet Owl
Common Nighthawk v \
White~throated Swift v v v
Broad-tailed Hummingbird v 3 1 \Y
37.5 12.5
Common Flicker v 0.5 1 0.5 +
6.3 12.5 6.3
Lewis' Woodpecker
Williamson's Sapsucker v v 1 + 0.5
‘ 12.5 6.3
Hairy Woodpecker v v 1 1 \
12.5 12.5
N. Three-toed Wocdpecker i v v
Hammond's Flycatcher v 3 1

[ 200 &
w

Dusky Flycatcher 3



Plot
Species
THIN 0AK OPEN D.H. MIX
Western Flycatcher v v
Western Wood Pewee \Y 6 v
75
Olive-sided Flycatcher 1
12.5
Violet-green Swallow 1 1 2 3 2
12.5 12.5 25 37.5 25
Steller's Jay v + + +
Scrub Jay
Common Raven v \Y
Clark's Nutcracker \Y v
Mountain Chickadee \% \Y \Y \Y 1
12.5
White-breasted Nuthatch 0.5 0.5 v +
6.3 6.3
Pygmy Nuthatch 2 2 .5 3 1
25 25 31.3 37.5 12.5
Brown Creeper v 1.5 1 1
18.8 12.5 12.5
House Wren 1 2 2
12.5 25 25
American Robin \Y
Hermit Thrush v 2 1.5
25 18.8
Western Bluebird 0.5 1.5 1 +
6.3 18.8 12.5
Townsend's Solitaire 1 1 0.5 v
» 12.5 12.5 6.3
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Plot
Species
THIN 0AK OPEN D.H. MIX
Ruby-crowned Kinglet 2
25
Solitary Vireo v 3 2 1 v
37.5 25 12.5
Warbling Vireo v A v 1
12.5
Virginia's Warbler 2
25
Yellow-rumped Warbler v 0.5 ) 1
6.3 12.5
Grace's Warbler + 3.5 2.5 1 1
43.8 31.3 12.5 12.5
Brown-headed Cowbird v
Western Tanager v 1.5 v
18.8
Black-headed Grosbeak 1 v
12.5
Pine Siskin \% Vv
Red Crossbill v
Gray-headed Junco 2.5 1 2.5 1 2.5
31.3 12.5 31.3 12.5 31.3
Totals prs/ 8 ha 8 34 24 15.5 18
prs/ 100 ha 100 425 300 193 225
prs/100 acres 40 170 120 78 90
No. of breeding species 7 18 16 13 15
. prs/species 1.1 1.9 1.5 1.2 1.2



£l

Table 4.--Number of species and pairs per 100 acres from each Mayrian

continental element breeding in the plots. Parenthetical
values are percentages.
Plot
THIN 0AK OPEN D.H. MIX
No. of species
01d World 3(43) 4(22) 6(38) 4(31) 8(53)
North American 3(43) 6(33) 4(25) 4(31) 3(20)
South American 6(33) 2(12) 1(8) 1(7)
Unanalyzed 1(14) 2(1D) £025) 4(31) 3(20)
Total 7(100) 18(99) 16{100) 13(101) 15(100)
Pairs/100 acres
01d World 18 (44) 25(15) 30(25) 30(39) 33(36)
North American 18(44) 60(35) 45(37) 20(26) 23(25)
South American 78(46) 20{17) 5{6) 23(25)
Unanalyzed 5(13) 8(4) 25(21) 23(29) 13(14)
Total 41(101) 171(100) 120(100) 78(100) 92(100)
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Table 5.--Analysis of comparable studies in Ponderosa Pine forests. The
upper value for each element is percentage of the total species

in the plot.
breeding pairs in the plot.

The parenthetical value is percentage of total

Location of study

Oregonl central Colorado N. Mex.4 n. Ariz.5 S. Ariz.6‘
3
No. of spp. 31 20 24 - 16 23 31
No. prs/100 acres 180 96 68 120 232 336
No. prs/sp. 5.8 4.8 3.1 7.5 10.1 10.8
Elements
01d World : 52 35 42 38 43 35
(49) (40) (58) (25) (55) (40)
N. American 13 45 29 25 17 26
(25) (39) (23) (37) (18) (36)
S. American 16 10 12 12 22 23
(18) (11) (7 (17) (8) (14)

1Gashwiler 1977

2 .

Hering 1948

3 . .
Winternitz 1976.
4this study, OPEN plot
5Haldeman4g£_§£. 1973

6Balda 1967, as cited in Haldeman et al. 1973

Values extrapolated from Tables 1 and 2.
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Table 6.--Analysis of comparable studies in mixed coniferous forests. The
upper value for each element is percentage of total species in
the plot. The parenthetical value is percentage of total
breeding pairs in the plot.

Location of study

Calif.1 n. Colo. c¢. Colo. N. Mex.4 n. Ariz.5 s. Ariz.6
2 3
No. of spp. 23 16 19 15 27 35
No. prs/100 acres 92 102 58 90 253 367
No. prs/sp. 4.0 6.4 3.2 6.0 9.4 10.7
Elements
01d World 43 69 37 53 41 40
(56) (55) (53) (36) (34) (49)
N. American 22 13 26 20 19 23
(25) (40) (28) (25) (3L (3D)
S. American 13 ' 6 16 7 19 17
(16) (5) (9) (25) (20) (1D)

1Bock and Lynch 1970

2

Snyder 1950

3Winternitz 1976. Values extrapolated from Tables 1 and 2.
4this study, MIX plot.

5Haldeman et al. 1973

6Franzreb 1977
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Table 7.--Number of species and pairs per 100 acres from each geographic
element based on current range breeding in the plots. Paren-
thetical values are percentages.

Plot
THIN 0AK OPEN D.H. MIX

No. of species

Widespread 1(14) 3(17) 4(25) 2{15) 3(20)

'Boreo—cordilleran 3(17) 2(13) 4(31) 3(20)

Western 1(14) 5(28) 3(19) 2(15) 4(27)

Southwestern/ 1(14) 2(11) 1(6) 1(8) {7

Great Basin

Cordilleran 3(43) 4(22) 5(31) 3(23) 3(20)

Mexican 1(14) 1(6) 1(6) 1(8) 1)

Total 7(99) 18(101) 16(100) 13(100) 15(101)

No. Pairs/100 acres

Widespread 5(13) 15(9) 23(19) g(10) 5(&)

Boreo-cordilleran 23(13) 18(15) 25(32) 23(25)

Western 3(6) 65(38) 25(21) 5(6) 30(33)

Southwestern/ 13(3D) 15(9) . 13(10) 5(6) 13(14)

Great Basin

Cordilleran 20(50) 35(21) 30(25) 30(39) 15(17)

Mexican + 18(10) 13(10) 5(6) _5(6)

Total 41(100) 171(100) 122(100) 78(99) 91(101)




Table 8.--Standing crop biomass of the breedin

(grams/ 8 ha).

g birds of the plots
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Plot
Mean “o
Species Wgt. o THIN OAK  OPEN  D.H. MIX

" (8) 3
Broad~tailed Hummingbird 4.0 Sa 24 8
Common Flicker 145.0 Sa 145 290 145
Williamson's Sapsucker 54.8 Ha 110 55
Hairy Woodpecker 69.8 Sa 140 140
Hammond 's Flycatcher 10.0 * 60 20 80
Dusky Flycatcher 10.7 Pa 64
Western Wood Pewee 14.0 Sa 168
Olive-sided Flycatcher 31.5 Sa 63
Viclet-green Swallow 10.6 Ha 21 21 42 64 42
Steller's Jay 105.0 Ha
Mountain Chickadee 12.0 Sa 24
White-breasted Nuthatch 20.4 St 20 20
Pygmy Nuthatch 10.0 Sa 40 40 50 .60 20
Brown Creeper 8.0 Sa 24 16 16
House Wren 10.5 Sa 21 42 42
Hermit Thrush 25.6 Sa 102 77
Western Bluebird 24.6 Ha 25 74 49
Townsend's Solitaire 32.0 Ha 64 64 32
Ruby-crowned Kinglet 6.1 Sa 24
Solitary Vireo 16.6 Ha 100 66 33
Warbling Vireo 11.3 Sa 23
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Plot
@
Mean 8
Species Wgt. = THIN 0AK  OPEN D.H. MIX
(g) 3
Virginia's Warblexr 9.6 DM 38
Yellow-rumped Warbler 13.1 Sa 13 26
Grace's Warbler 7.5 Ha 53 28 15 15
Western Tanager 29.0 Sa 87
Black-headed Grosbeak 46.0 Sa 92
Gray-headed Junco 20.3 Ha 102 41 102 41 102
Total (g/8 ha) 273 1149 1073 662 488
(g/ha) 34 143 134 83 61

%Ha = Haldeman et al. 1973, Pa = Pache 1975, Sa = Salt 1957, St = Stewart 1937,
DM = Denver Museum of Natural History, * = no specimen available —— estimate.



Table 9.--Number of breeding pairs of each size class in the plots.

Parenthetical values are percentages.

Plot
THIN 0OAK OPEN D.H. MIX
Tiny 2(25) 10.5(31) 10.5(44) 6(39) 9.5(53)
Small 5(63) 18.5(54) 10.0(42) 6(39) 6.5(36)
Medium 1(12) 4.5(13) 2.5(10) 3(19) 2.0(11)
Large .5(1) 1.0(4) .5(3)
Total 7(100) 34.0(99) 264 .0(100) 15 5(100) 18.0{100)
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Table 10.--Dominance as reckoned by the two most abundant species in

each plot.

68

Plot Dom. species Dens.1 % 2nd Dom. sp. Dens.1 % Sum
THIN Gray-headed Junco 2.5 31.3 Pygmy Nuthatch 2.0 25.0 56.3
OAK Western Wood Pewee 6.0 17.6 Grace's Warbler 3.5 10.3 27.9
OPEN  Hammond's Flycatcher 3.0 12.5 Pygmy Nuthatch 2.5 10.4 22.9
Grace's Warbler
Gray~headed Junco
D.H. Violet~-green Swallow 3.0 19.4 Pygmy Nuthatch 3.0 19.4 38.7
MIX Hammond 's Flycatcher 4.5  25.0 Gray-headed Junco 2.5 13.9 38.9
“Pairs/ 8 ha
Table ll.--Dominance as reckoned by the two species with the most biomass
in each plot. ’
Plot Dom. Species Bio- % 2nd Dom. Sp. Bio-—1 % Sum
mass mass
THIN  Gray-headed Junco 102 37.3 Townsend Solitaire 64 23.5 60.8
OLK Western Wood Pewee 168 14.6  Common Flicker 145 12.6 27.2
OPEN  Common Flicker 290  27.0 Hairy Woodpecker 140 13.0 40.0
D.H. Common Flicker 145 21.9 Hairy Woodpecker 140 21.1 43.0
MIX Gray-headed Junco 102 20.8 Hammond's Flyc. 30 18.5 39.3




Table 12.--Importance of avian species in the MCRNA, as reckoned by

summed dominance rankings.

Numbers Biomass

Rank Species Imp. value Rank Species Imp. value
1. Hammond 's Flycatcher 4 1. Common Flicker 5
2. Gray-headed Junco 3.3 2. Gray-headed Junco 4
3. Pygmy Nuthatch 2.8 3. Western Wood Pewee 2
4. Western Wood Pewee 2 4. Hairy Woodpecker 2
5. Violet-green Swallow 1.5 5. Townsend Solitaire 1
6. Grace's Warbler 1.3 6. Hammond 's Flycatcher 1

Combined
Rank Species Imp. value
1. Gray-headed Junco 7.7
2. Hammond 's Flycatcher 5
3. Common Flicker 5
4. Western Wood Pewee 4
5. Pygmy Nuthatch 2.8
6. Hairy Woodpecker ‘ 2
7. Violet-green Swallow 1.5
8. Grace's Warbler 1.3
9. Townsend's Solitaire 1
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Table 13.--Matrix of similarity based on the formula FRF = 2C/ A + B.
Values on the upper right are the similarity indices.
Values on the lower left are C. Marginal values are the
species counts for the plots.

THIN 0AK OPEN D.H. MIX
7 18 16 13 15
THIN .560 .609 .400 .455
7
0AK 7 647 452 424
18
OPEN 7 11 .759 .710
16
D.H. 4 7 11 714
13
MIX 5 7 11 10
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Table l4.--Matrix of similarity based on the formula IS = 2¥X W/ A + B.
Values on the upper right are the similarity indices.
Values on the lower left are T W. Marginal values are
population densities for the plots.

THIN 0AK OPEN D.H. MIX

8.0 34.0 24.0 15.5 18.0

THIN .306 .469 .340 -346
8.0

CAK 6.5 .483 .263 .135
34.0

OPEN 7.5 14.0 .557 .524
24.0

D.H. 4.0 £.5 11.0 .507
15.5

MIX 4.5 3.5 11.0 8.5

18.0




Table 15.--Matrix of similarity based on "percentage similarity" =
1 - percentage difference (0dum 1950).

~

THIN OAK OPEN D.H. MIX
THIN .318 .438 .340 .250
0AK .487 .290 .162
OPEN .557 .560
D.H. .508

MIX




Table 16.——Ranks of plot dyads in the similarity matrices.

Table 15. (Odum) Rank in Rank in
Table 13. Table l4.
(FRF) (18)

1. OPEN/MIX 3 2

2. OPEN/D.H. 1 1

3. D.H./MIX 2 3

4, OAK/OPEN 4 4

5. THIN/OPEN 5 5

6. THIN/D.H. 10 7

7. THIN/OAK 6 8

8. O0AK/D.H. 8 9

9. THIN/MIX -7 6
10. OAK/MIX 9 10
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Table 18.--Densities and biomass of the foraging guilds on the plots.
Parenthetical values are percentages.

DENSITY (prs/ 8 ha)

Guild Plot
THIN OAK OPEN D.H. MIX

Aerial 1.0(13) 1.0(3) 2.0(8) 3.0(19) 2.0(11)
Hawk 10.0(29) 3.0(13) 1.0(7) 4.5(25)
Timber-Drill 2.0(8) 1.0(7) 0.5(3)
Timber-Probe 2.0(25) 2.5(7) 4.5(19) 4.0(26) 2.0(1D)
Foliage-Insect 1.0(13) 13.5(40) 6.5(27) 3.0(19) 4.0(22)
Ground-Insect 4.0(50) 4.0(12) 5.0(21) 3.5(23) 5.0(28)
Nectar 3.0(9) 1.0(4)

Total 8.0(101) 34.0(100) 24.0(100) 15.5(101) 18.0(100)

BIOMASS (g/8 ha)
Plot
THIN OAK OPEN D.H. MIX

Aerial 21(8) 21(2) 42 (4) 64 (10) 42(9)
Hawk 295(26) 60(6) 20(3) 90(18)
Timber-Drill 249(23) 140(21) 55(11)
Timber-Probe 40(15) 60(5) 94 (9) 76(11) 36(7)
Foliage-Insect 21(8) 424 (37) 146(14) 74(11) 62(13)
Ground-Insect 190(70) 323(28) 473(44) 288 (44) 202(41)
Nectar 24(2) 8(1)

Total 272(101) 1147(100) 1072(101) 662(100) 487(99)
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Table 19.--Densities and biomass of the nesting guilds on the plots.
Parenthetical values are percentages.

DENSITY (prs/ 8 ha)

Guild Plot
THIN OAK OPEN D.H. MIX
Cavity-I 2.0(25) 3.0(9) 6.0(25) 4.5(29) 1.5(8)
Cavity-1I 2.5(31) 4.5(13) 6.5(27) 4.0(26) 4.0(22)
Foliage-Canopy + 5.0(15) 2.5(10) 2.0(13) 3.0(17)
Foliage- 11.5(34) 5.0(21) 4.0(26) 7.0(39)
Understory ‘
Foliage Shrub 6.0(18) 1.0(4)
Ground 3.5(44) 4.0(12) 3.0(13) 1.0(7) 2.5(14)
Total 8.0(100) 34.0(101) 24.0(100) 15.5(100) 18.0(100)
BIOMASS (g/8 ha)
Guild Plot
THIN OAK OPEN D.H. MIX
Cavity-I 40(15) 205(18) 610(57) 345(52) 75(15)
Cavity-1I 67(25) 137(12) 158(15) 80(12) 82(17)
Foliage-Canopy 129(11) 38(4) 41(6) 39(8)
Foliage- 447(39) 126(12) 156(24) 189(39)
Understory
Foliage-Shrub 88(8) 8(1)
Ground 166(61) 143(12) 134(12) 41(6) 102(21)
Total 272(101) 1149(100) 1073(101) 662(100) 488(100)




Table 20.--Number of snags and cavity-nesting birds in each plot.

Plot Snags No. of cavity-nesters
THIN 10 4.5
0AK 25 7.5
OPEN 22 12.5
D.H. 62 8.5

MIX 63 5.5
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Figure l.--Gradient analysis of populations. Densities, in pairs/ 8 ha,

appear on the vertical axis.

Plots are on the horizonal axis.
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APPENDIX I

ANNOTATED CHECKLIST

Turkey Vulture (Cathartes aura). Seen occasionally over the RNA.

Goshawk (Accipiter gentilis). Seen twice in June.

Sharp-shinned Hawk (Accipiter stratus). Seen July 13.

Band-tailed Pigeon (Columba fasciata). First seen 30 May, and irregularly
thereafter.  This species breeds in late summer and early fall and may
have nested in the MCRNA.

Mourning Dove (Zenaida macroura). Heard once, on June 22. The Mourning

Dove sometimes breeds in coniferous forest, and at elevations higher
than the MCRNA's.

—aixciia (SR VS

Flammulated Owl (Otus flammeolus). First heard April 30, and frequently
thereafter through May. At 2055 MDT on May 16 one flew before my
headlights, about 1.5 m off the ground. I switched off the ignition
and heard it hooting a short distance away within the thicket.

Great Horned Owl (Bubo virginianus). Seen east of the MCRNA in June
and heard in Monument Canyon in October, 1978.

Saw-whet Owl (Aegolius acadicus). Heard frequently, late at night, in
April and May, in dense forest.

Common Nighthawk (Chordeiles minor). First heard May 29. Thereafter
heard and seen frequently at dusk over the RNA.

White-throated Swift (Aeronautes saxatilis). Common over all parts of

the RNA. Probably nested in the steep cliffs on the north edge of the
section.

Broad-tailed Hummingbird (Selasphorus platycercus). Fairly common.
Difficult to census because males are promiscuous. Nevertheless I used
loci of male activity to delimit "territories” in OAK.

Common Flicker (Colaptes auratus). Difficult to census because of
largeness of territories. Displays involving more than one member of
either sex were considered to take place near boundaries. Such a display
last noted on June 1. A female ejected sawdust from the only know nest
on May 3. Juveniles were seen in the same territory on July 13.

Lewis' Woodpecker (Melanerpes lewis). Seen on May 16 in open pine
woodland.
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Williamson's Sapsucker (Sphyrapicus thyroideus). Conspicuous, but the
extent of territories was difficult to assess because of their large
sizes. Foraged in open pine forest, but each territory included some
aspens, which are greatly favored by the species for nesting sites. A
presumed territorial dispute involving two females and one male was

observed on April 21. A pair copulated and inspected a hole in an aspen
on May 29.

Hairy Woodpecker (Picoides villosus). This species also has large
territories and is accordingly difficult to census. A pair was feeding
young in a mnest in an aspen on June 21. A juvenile with an adult was
seen in another area om July 12.

Northern Three-toed Woodpecker (Picoides tridactylus). Rather frequently
seen in tall trees throughout the RNA, but not recorded as breeding on
any plot. Two males, with a female in company, displayed at each other
on June 22 in open pine forest.

Hammond's Flycatcher (Empidonax hammondii). This species sings voci-
ferously before dawn, and its small territories are consequently fairly
easy to delimit. 1In the MCRNA it occupies areas with a tall overstory
and moderately dense subcanopy. More open forest with a shrub layer is
occupied by the Dusky Flycatcher. A nest was being built on a short
dead limb of a2 ponderosa pine, about 30 feet above the ground, on May 29.
According to the literature this is a typical height for a Hammond's
Flycatcher nest. While foraging this species ranged from the bottom of

the canopy to ground level. It was frequently seen quite close to the
ground.

Dusky Flycatcher (Empidonax oberholseri). This species was restricted
to the OAK plot and similar vegetation. It was less conspicuous than

E. hammondii, and thus somewhat more difficult to census, but the
TIinear arrangement of the territories in the narrow strip of appropriate
vegetation somewhat ameliorated this difficulty. I never encountered
this species outside the pine-oak vegetation belt, and only once did

E. hammondii ascend the slope above OPEN and enter a dusky territory.

A nest was under construction on June 1, and another held four eggs on
June 21. Both were in crotches of scrub oaks, less than 2 m above the
ground.

Western Flycatcher (Empidonax difficilis). The Western Flycatcher was
vociferous in two places outside the plots, but I was unable to assess
its breeding status or its habitat preference.

Western Wood Pewee (Contopus sordidulus). Kilgore (1971) showed that

this species responds positively to opening dense understory vegetation.
It used similar habitat in the MCRNA, hawking insects in the open airspace
between the canopy and scrub oaks in OAK and places with similar charac-—
teristics. Pewees can be quite abundant in suitable habitat, as they
were here. The difficulty of distinguishing between intra-pair and
territorial hostility complicates censusing.




Olive-sided Flycatcher (Nutallornis borealis). This is generally thought
to be a bird of tall trees in boreal forests, so it was surprising to
find it in OAK. Apparently isolated snags and steep slopes are the cues
by which it chooses territories for these are the only discerned as
common between OAK and the mixed coniferous forest of the northern edge
of the RNA, the two places where I found the species.

Violet-green Swallow (Tachycineta thalassina). This, the only swallow
seen in the RNA, was ubiquitous in the airspace above the trees. Because
they are aerial foragers the only structural characteristic of habitat
which limits numbers is nest sites. I saw only scant evidence of nesting
before June 22, when swallows in several areas were busily gathering
nesting material from the ground, so the season may have been retarded.

I only spent two days after this date, July 12-13, at the RNA, and
although my chief objective during those days was finding swallow nests
it is quite possible I underestimated their numbers. Nevertheless, as

I exerted approximate equal efforts in all plots the relative abundances
are probably correct. I found seven nests, three in dead pines, two in
living pines, and two in aspens.

Steller’s Jay (Cyanocitta stelleri). Steller's Jays present great
difficulties to the census—taker. They occupy large home ranges with
other pairs, only defending small areas around their nests. Furthermore,
they are extremely stealthy in the vicinity of their nests. TFor these
reasons I did not feel justified in attempting density estimates for
this species, and merely recorded them as present (+) in the three plots
where I saw them frequently.

Scrub Jay (Aphelocoma coerulescens). Seen once near THIN.

Common Raven (Corvus corax). Common over the plots, but appropriate
nesting cliffs do not exist in them. May nest in cliffs on north edge
of RNA.

Clark's Nutcracker (Nucifraga columbiana). Seen on May 30 and June 21.

This species nests in early spring near timberline and disperses downhill
afterward.

Mountain Chickadee (Parus gambeli). This is usually a very common
species in coniferous forests. Presumably it suffered a population
crash in the winter of 1978-79, for it was decidedly rare throughout

the MCRNA during this study. In a typical year it would be expected to
nest in all five plots.

White-breasted Nuthatch (Sitta carolinensis). These nuthatches occupy
very large territories. As a result boundary disputes are infrequent
and boundaries are difficult to map. In this case it was easy to
determine how many pairs occupied a plot, but very difficult to estimate
how much of each territory was in a plot. These birds prefer relatively
open forests.
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Pygmy Nuthatch (Sitta pygmaea). This was the most conspicuous species
on the MCRNA, both in winter, when large flocks coursed through the
"dog~hair" stands, and in summer. Territories are not very clearly
delimited, but occupied areas become evident in time because of the
frequent calling of this species. Additionally, nests are relatively
easy to find during the excavation period. These birds eschewed the
denser parts of the MIX plot and similar vegetation, but were otherwise
ubiquitous. Four nests were found, all in dead pines. This is one of
the few cavity-nesters that has little use for aspens.

Brown Creeper (Certhia familiaris). The creeper sings fairly conspicuously
early in the breeding season, and is thus relatively easy to census. They
seem to have rather large territories for a species of small body-size
Dead or dying trees are required by this species, for they nest under
slabs of exfoliating bark.

House Wren (Troglodytes aedon). House Wrens are quite noisy and have
small territories. They are relatively easy to census. They are very
aggressive and have been known to expel larger occupants from desired
nest cavities. I infer that the piles of slash in THIN were adequate

man-made substitutes for the shrubs or piles of brush which these wrens

typically frequent. Three nests were found, two in pine stubs, and one
in a dead aspen.

American Robin (Turdus migratorius). The robin was only seen once the
entire breeding season. The absence of such a common and widespread

species demands explanations. The only simple one is that unavailability

of mud, an essential nest-building material, discourages it from using

the RNA. Robins do build nests without mud, but it is a favored material.
They are most common where it is available, as Hering's study (1948) clearly
showed.

Hermit Thrush (Catharus guttatus). In the study area the Hermit Thrush
was restricted to areas with deep shade and tall trees, from which males
sang at dusk and before dawn. The species was regular in "dog-hair"
stands. One nest was found, in an aspen in the MIX plot.

Western Bluebird (Sialia mexicana). This species is difficult to census
unless nests are found, because individuals range into different kinds
of vegetation to forage. This phenomenon is well-illustrated by a pair
which nested in a tall pine in a "dog-hair" stand, where their style of
foraging is impossible, and foraged in the adjacent THIN plot, where nest
sites were rare. The two other nests found were both in aspens. One of
these was in a tree also occupied by a pair of Violet-green Swallows

and a pair of Williamson's Sapsuckers. This tree was an a boundary
between dense mixed coniferous forest, where none of these species could
forage effectively, and more open pine forest. At the third nest both
bluebirds attacked and fought a neighboring Hairy Woodpecker whenever he
came close to their tree.

Townsend's Solitaire (Myadestes townsendi). Male solitaires do much of
their singing from the air, where their positions are difficult to locate.
This makes mapping difficult. Their territories seem to be large. This
species has been found by other workers in mixed coniferous forests, so its
limitation to the more open stands in the MCRNA does not imply a strict
habitat requirement. One nest was found, under a burned stump.
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Ruby-crowned Kinglet (Regulus calendula). Kinglets were present, and
even sang, in pinewoods during the spring. However, these birds were
migrants. The only areas from which singing persistently emanated
throughout the study were in the densest groves of mixed conifers.
Censusing these males was not difficult. This species had perhaps the
strictest habitat requirement of any species in the study.

Solitary Vireo (Vireo solitarius). These birds sing incessantly, even
well into the incubation period. Singing males also approach each
other. These habits make delimiation of territories rather easy.

The one nest found was about 4 m high in a pine sapling, in a relatively
open areain D.H. On June 19 it held three almost—grown nestlings.

Warbling Vireo (Vireo gilvus). Warbling vireos appeared in the MCRNA
on the late date of May 29, as is typical of the species. Eventually
two pairs claimed territories, both in stands of aspens.

Virginia's Warbler (Vermivora virginiae). This species was limited to
areas with dense stands of scrubby oaks. It nests among the roots of
the oaks and forages and sings from their branches. Cenmsusing presented
no special difficulties.

Yellow-rumped Warbler (Dendroica coronata). The Yellow-rumped Warbler

is frequently abundant in coniferous forests, but it was decidedly
uncommon on the MCRNA in 1979. For this reason its habitat requirements
cannot be inferred from the results of this study. This species is
usually thought of as favoring the upper reaches of trees (Franzreb
1977}, but in the MCRNA both sexes foraged and males sang within 3 m of
the ground frequently, especially in May. This was especially noticeable
in "dog-hair" thickets, which the species seemed to favor.

Grace's Warbler (Dendroica graciae). This is an abundant species in the
MCRNA. They were usually encountered high in pines. It is conceivable
that the abundance of these birds has caused the Yellow-rumped Warbler

to adjust its foraging zone downward because of interaction with Grace's
Warblers. Marshall (1957) considered D. graciae dominant over D. coronata.
Males from contiguous territories often sang simultaneously, facilitating
the mapping of their territories.

Brown-headed Cowbird (Molothrus ater). Seen three times, twice near
THIN and once in OAK.

Western Tanager (Piranga ludoviciana). Recorded in all habitat~types
along the gradient, but frequently enough for listing as a breeding
bird only in OAK. One sang often in an open pine forest like that
represented in OPEN. This species is more variable in habitat selection
than the results of this study imply

Black-headed Grosbeak (Pheucticus melanocephalus). The Black-headed
Grosbeak occurs in riparian deciduous woodlands as well as in coniferous
forests. It seems to favor areas with some deciduous vegetation.
Perhaps broad-leafed species make better nest sites.

Pine Siskin (Carduelis pinus). Seen on June 1 in OPEN.




Red Crossbill (Loxia curvirostra). Seen on July 12.

Gray-headed Junco (Junco caniceps). A ubiquitous and common species.
A nest with newly-hatched nestlings was found under a tussock of grass
on June 19 in THIN.
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APPENDIX II

Hypothetical breeding avifauna of the Jemez Mountains, with assignments
to faunistic elements on the basis of continent of origin and current
range. OW = 01d World, NA = North American, SA = South American, Un =
Unanalyzed, Wi = Widespread, BC = Boreo-cordilleran, We = Western,

SG = Southwestern/Great Basin, Co = Cordilleran, Mx = Mexican.

Cont. of Current Cont. of Current
Species Origin Range Species Origin Range
Turkey Vulture NA Wi Dusky Flycatcher SA We
Goshawk Un BC Gray Flycatcher SA SG
Sharp-shinned Hawk Un Wi Western Flycatcher SA Co
Cooper's Hawk Un Wi Western Wood Pewee SA We
Red~tailed Hawk Un Wi Olive-sided Flycatcher SA BC
Zone-tailed Hawk Un Mx Violet-green Swallow Un Co
Golden Eagle Un Wi Tree Swallow Un Wi
Prairie Falcon Un We Bank Swallow Un Wi
Peregrine Falcon Un Wi Rough-winged Swallow Un Wi
American Kestrel Un Wi Barn Swallow Un Wi
Blue Grouse NA Co Cliff Swallow Un Wi
Wild Turkey NA Wi Purple Martin Un Wi
Band-tailed Pigeon oW Mx Gray Jay ow BC
Mourning Dove ow Wi Steller's Jay - oW Co
Barn Owl ow Wi Scrub Jay ow We
Screech Owl ow Wi Common Raven ow Wi
Flammulated Owl ow Co Common Crow ow Wi
Great Horned Owl ow Wi Pinyon Jay oW SG
Pygmy Owl . oW Co Clark's Nutcracker ow Co
Spotted Owl ow Mx Mountain Chickadee ow Co
Long-eared Owl oW Wi Plain Titmouse ow We
Saw-whet Owl oW Wi Bushtit oW We
Poor-will Un We White-breasted Nuthatch oW Wi
Common Nighthawk Un Wi Red-breasted Nuthatch ow BC
White-throated Swift Un Co Pygmy Nuthatch ow Co
Broad-tailed Hummingbird SA Co Brown Creeper oW BC
Belted Kingfisher oW Wi Dipper NA Co
Common Flicker Un Wi House Wren NA Wi
Acorn Woodpecker Un Mx Bewick's Wren _ NA Wi
Lewis' Woodpecker Un We Canyon Wren NA We
Yellow-bellied Sapsucker Un BC Rock Wren NA We
Williamson's Sapsucker Un We Northern Mockingbird NA Wi
Hairy Woodpecker Un Wi Gray Catbixrd NA Wi
Downy Woodpecker Un Wi American Robin ow Wi
N. Three-toed Woodpecker Un BC Hermit Thrush ow BC
Western Kingbird SA Wi Swainson's Thrush oW BC
Cassin's Kingbird SA Mx Western Bluebird ow We
Ash~throated Flycatcher SA We Mountain Bluebird ow Co

Say's Phoebe ' SA WE Townsend's Solitaire ow Co
Hammond's Flycatcher SA WE Blue-gray Gnatcatcher NA Wi



Cont, of Current

Species Origin Range
Golden-crowned Kinglet ow BC
Ruby-crowned Kinglet ow BC
Starling ow Wi
Solitary Vireo NA BC
Warbling Vireo NA Wi
Orange-crowned Warbler NA We
Virginia's Warbler NA SG
Yellow Warbler NA Wi
Yellow-rumped Warbler NA BC
Black~throated Gray Warbler NA SG
Grace's Warbler NA Mx
MacGillivray's Warbler NA We
House Sparrow ow Wi
Yellow-headed Blackbird SA We
Red-winged Blackbird SA Wi
Northern Oriole SA Wi
Brewer's Blackbird SA We
Brown-headed Cowbird SA Wi
Western Tanager SA We
Hepatic Tanager SA Mx
Black-headed Grosbeak SA We
Lazuli Bunting SA We
Evening Grosbeak ow BC
Cassin's Finch oW We
House Finch ow We
Pine Grosbeak oW BC
Pine Siskin ow BC
American Goldfinch ow Wi
Lesser Goldfinch ow We
Red Crossbill ow Wi
Green-tailed Towhee NA SG
Rufous-sided Towhee NA Wi
Brown Towhee NA SG
Vesper Sparrow NA Wi
Gray-headed Junco NA SG
Chipping Sparrow NA Wi
White~crowned Sparrow NA Wi
Lincoln's Sparrow NA BC

Song Sparrow NA Wi
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Elcode

Cl0ifdiess
LY
Cia%777077
Cla9/ifs7
ClavEBA/ S/
Cla9eBARAD
C?AQBuASHG

3

o

b
<L

HiT

E%é@B A!f/
CiA%BDARAD
C1A980at -2
CLAPRDALAD
CiA9BLABAL
CIASBDAFAD
CTAYBDACAL
C1ASEDANAD
LIATEDAJAL
CIATBOATAD
CIATEDALAL
CIaRC/ 4147
CIARCBAS /S
ClaPtEARAD
TIADCBALAD
“*QQEBﬁDAG

EIADCCANAD
i?ﬁ@ﬁaxéﬁﬁ

HONTANA PLARY TOMMUNITIES
{Grdered by Elcode)

CLOSED FORESTS
MAINLY EVERGREEN FORESTS
TEMPERATE AHD SUBPOLAR EVERGREEN CONIFZROUS FORESTS
EVERGREEN (NOMGIANT) COWIFEROUS FOREST WITH ROUNDED CROWNS
FIMUS ALBICAULIS FORERT SERIES
PINUE ALBICAULIS PA
PINUE ALBICAULIS/CAREX GEVER! PA
PIHUS ALBICAULIS/VACCIRIUM SCOPARIUM PA
FIBUS ALBICAULIS-&BIET LASIGCARPA FA
FlHUS CORTORTA FOREST SERIES .
FINUS CONTORTA/CALAMAGROSTIS RUBEBSCENS CT
PIKUS CONTORTA/CEANOTHUS VELUTINUS £T
PINUE CONTORTA/JUMIPERLS COMMUNMIS PA
PINUS COMTORTA/LINWMAEA BOREALIS PA
FINUS CONTORTA/VACCIRIUM CESPITOSUM CT
PIHUS COMTORTA/VAZCINIUM SCOPARIUM £7
Pie CON -P3E MEN /WEROPHYLLLE TENAX-VAZDINIUM GLOBULARE ©F
PINUS PONDERODSA FQREST ZERIES
PINUS PONDERDSA/EFELANCHIER ALWIFOLIA P&
PINUS PORDERDSA/ARCTOSTARPHTLOS WVA-URST PR
PINUS PONDEROSA/BERBERIS REPENS PA
PIHUS PONDEROSA/FESTUCA IDAMQENSIS PA
PIKUS PONDEROSA/JUNIPERUS COMMUNIS FA
PIHUS FOMDERQSA/JUMIPERUS SCOPULDRUKM PA
PINUS PONDERQSR/PHYSQCARFUS MALVACEUS Pa
BINUS PONDEROSA/PRUNUS WIRGINIANA PA
PINUS PONDERCEA/SYHPHORICARPOS ALBUS PA

i PONDEROBA/SYMPHOR ICARPOS QCCIDENTALIE P
REEN CHOMGIANT) CONIFER FOREST WITH GE%IQ&L CROWHSE
 GRANDIS FOREST SERIES
: GRANDIS/CLINTOHTA UNIFLORA PA
GRAHDIS/LIMHAEA BOREALIS PA
. GRANDIS/XEROPHYLLUM TERAY P&
LASICCARPA FOREST 3ERIES
LASTOCARPA/ALNUS SINUATA 2a
LASTOCARPA/ARNICA CORDIFOLIE PA
LASIOCARPA/ARMICA LATIFOLIS P&
3 LAEEGCARPAKﬁﬂL&NA@POSTiv CANZDENSTS pa

LASTOCARPA/CALAMAGROSTIS RUBESCENS RaA
LASTOCARPA/CAREY GEYERI PA
LAGIOCARPA/CLEMATIS RSSUDCALPINA PA
LASIOCARPA/CLINTONIA UNIFLORA P&
LASIOCARPA/GALTUM TRIFLORUM Pa
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DATE: January 22, 1991 '
TO: Mary Klein, RMHTE f}?§%
FROM Robert DeVelice, WMTNHP R

SUBJECT: ELCODES Definitions Used by the MTNHP

our ELCODES are defined using the UNESCO plant formation
classification defined by wueller-Dombols and ®llenberg {(see
appendix B, PP- A66-488 of: yueller-Dombois, D. and H.
Elienberg. 19%974- 2ims and Methods of vegetation BEecology, John
wiley & Sons, New yerk). Patrick Bourgeron should have a cOpY.

Iet me know if you need further information.

+ain the fol

cux lowing 10 €

[ C,_ )
. 2 TVORMATION CLASS 7
3. Tormation Subclass
4. Formation Jroup

5. TFormation

6. s=ubformation (= series) oo
7. +tiebreaker (for maltiple closely~-related series)

g. comnunity type or plant association

g. +tiebreaker (for multiple closely-related CT's or PAls)
16. O™ {zero)

The above categories are partially divided as follows (see
the Musller and Dombois document for & complete description of
the UNESCO classification;j:

1. CLOSED FORESTS
A. Mainly Evergresi Forests
1. Tropical ombrophilous forests
{notes categories 1 —--> 8 and their subdivisions are
not repressnted in Mcntana)

=

o. Temperate and subpeolar evergresh conifercus forests

=

e e o= ,“Rg_everg:een,qxantﬂcanifer¢imtestuLn@t,in_Montana),,

B. evergreen {noengiant) cenifer forest with
rounded crowns
C. evergreesn (nongiant) conifer forest with
conical crowns
D. evergreen (ncngiant) conifer forest with
cylindrical crowns (not in Montana)
B. etc...

2. WOCODLANDS

3. BCRUB

4. DWARF® SCRUB AWD RELATED COMMUNITIES

5. TERRESTRIAL EERBRCECUS COMMUNITIES

6. DESERTS WD OTHER SCARCELY VECETATED AREAS

7. BAQUATIC PLANT FORMARTIONS

cc: Esteban Muldavin, NMNHP
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Elcode

Cl/¢77477¢
CIA/47771¢
CIA9/ /1117
CIA9B/ 7/ /7
C1A9884///
CIA9BBASAD
C1A9BBABHNG
CIA9BBACAD
Cl358RADAG
C1A9BCAZ//
C1A9ECABAD
CRAFBCACAD
CTA9BCACHD
CUASBCADAG
CTASBCAEAD
C1ASBCAFAD
C1ASBCAGAG
ClRSEDA/ 1/
CTASEDABAD
CIASBDACAD
C1ASEDADAD
C149BDAEAL
CIADBDAFAD
C1A9BDAGAD
CTAPBDAHAD
CIATBDAJAD
C1498DAKAD
C1A98DALAG
C1a9¢C/ /477
Cla9¢84/ /7
CTASCEABAD
CIAICBACAD
C1a9ce4DA0
CI49CCA, /7
C1A9CCABAD
CIAFCCACAD
CIASCCACHD
C1AGCCADAG
C1A9CCREAD
CIA9CCARAD
CIASCCAGAD
- CIASCCAHAD
£189ccr a0
C1A9CCAKAD
CIASCCaKHE
CIASCCALAQ
C1A9CCanAD
ClATCCaNAD
CIA9CTAPAG
CIASCCAQAD
CIAPCCAIHG
CTASCCARAG
CIAPCCATAD
C1A9CCAVAD
C1A9CCAWRD
CIA9CCANAD

MONTANA PLAKT COMMUNITIES
{Ordered hy Elcode)

Vegetation Type

CLOSED FQRESTS

MATHLY EVERGREEM FQRESTS

TEMPERATE AND SUBPQLAR EVERGREEN CONIFEROUS FORESTS
EVERGREEY (NONGIANT) CONWIFEROUS FOREST WITH ROUNDED CROWNS
PINUS A{BICAULIS FOREST SERIES

PINUS ALBICAULIS pa

PINUS ALBICAULIS/CAREY GEYERI Pa

PINUS ALBICAULIS/VACTINIUM SCOPARIUM pA

PIRUS ALEICAULTIS-ABIES LASIOCARPA P4

PINUS COMTORFA FOREST-SERIES - - .- B

PIMusS COKTORTA/CALAMAGROSTIS RUBESCENS CT
PINUS COKTORTA/CEANOTHUS VELUTINUS CT

PINUS COMTCRTA/JUNIPERUS COMMUNIS Pa

PINUS COMTORTA/LINMAEA BOREALIS P&

PIKUS COMTORTA/VACCINIUNM CESPLITOSUM CT
PIKUS CONTORTA/VACCINTUM SCOPARIUN CT

PIN COn -PSE HEW FHERGPHYLLUK TENAX-VACCINIUM GLOBULARE CT
PINJS PONDEROSA FOREST SERIES

PINLS PONDERGSA / AMELAMCHIER ALHIFOLIA Pa
PINUS FOMDEROSﬁfARCTGSTAPHYLOS LVA-URST po
PiRUs POKDEROSA/BERBERTS REPENS P&

PIKUS PORBEROSA/FESTUCA IDAHOENSIS Pa

PIHUS PORDEROSA/ JUNIPERLS COMHUNIS Pa
PINUS PONDERTSA/ JUNTPERYS SCOPULORUN PA
PINUS FONDERCSA/PHYSOCARPUS MALVACEUS PA
PIRUS PONDERQSA/PRUNUS YIRGINIANA PA

PIHUS POMGEROS@{SYMPHG&ICARPOS‘ALBUS Pa
PIKUS PONDEROSA[SYMPHDRECARPGS CCCIDENTALIS Pa
EVERGREER (HONGIANT) COMIFER FOREST WITH CONICAL CROWNS
ABIES GRANDIS FOREST SERIES

ABLES GRANDIS/CLINTONIA UMIFLORA P&

ABIES GRANDIS/LIMNAEA BOREALIS Pa

ARIES GRAND IS/ KEROPHYLLUK TENAX P&

ABIES LASIOCARPA FOREST SERIES

ABIES LASIGCARPA/ALNUS SINUATA PA

ABIES LASIOCARPA/ARNICA CORDIFOLIA PA
ABIES LASIOCARPA/ARMICA LATIFOLIA Pa
AEIES»&ﬁ5§@€ARP&iCﬁL%ﬁAERGSTiS-CAMADENSIS PA
ABIES LRSIGCARFA/EALAMAGROSTES RUBESCENS PA
ABIES LASICCARPA/CAREX GEYERI Pa

ABIES LASTOCARPA/CLEMATIS PSEUDCALPINA PA
ABLES LASIOCARPA/CLINTONIA UHIFLORA Pa
ABIES LASIOCARPA/GALIUN TRIFLORUK PA

ABIES LAS CARPA/JUNIPERUS COMMURIS CT
ABIES LASTOCARPA/LEDUM GLANDULOSUM Pa
ABIES Las CARPA/LTHNAEA BOREALIS A

ABIES LAS OCARPA/LUZULA HITCHCOCKIT PA
ABIES LASICCARPASHENZIESIA FERRUGINEA P&
ABIES LASTOCARPA/CPLOBANAK HORRIDUM P4
ABIES LASIQCARPA/RIBES HONTIGENUN PA

ABIES LASIOCARPA/SYMPHOR I CARPOS ALBUS PA
ABIES LASTOCARSA/THAL ICTRUM OCCIDEWTALS pa
ABIES LASIOCARPA/VACCINIUM CESPITOSUM Pa
ABIES LASTOCARPA/VACCINGUM GLOBULARE pa

A \SIOCARPASVACCINIUM SCOPARIUM PA
-SICCARPA/XERCPRYLLUN TENAX PA
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DATE: January 22, 1991 \IA F;4)<‘ L&Ok\uf
TO: lein,
Mary Klein, RMHTF P1R3§3 éLé

FROM: Robert DeVelice, MTNH
SUBJECT: ELCODES Definitions Used by the MTNHP

Our ELCODES are defined using the UNESCO plant formation
classification defined by Mueller-Dombois and Ellenberg (see
Appendix B, pp. 466-488 of: Mueller-Dombois, D. and H.
Ellenberg. 1974. Aims and Methods of Vegetation Ecology, John
Wiley & Sons, New York). Patrick Bourgeron should have a copy.
Let me know if you need further information.

racters (

2. FORMATION CLASS

3. Formatiom Subclass

4. Formation group

5. Formation

6. subformation (= series)

7. ‘tiebreaker (for multiple closely-related series)
8. community type or plant association

9. tiebreaker (for multiple closely-related CT's or PA's)
10. "O" (zero) .

The above categories are partially divided as follows (see
the Mueller and Dombois document for a complete description of
the UNESCO classification):

1. CLOSED FORESTS
A. Mainly Evergreen Forests
1. Tropical ombrophilous forests
(note: categories 1 -—> 8 and their subdivisions are
not represented in Montana)

9. Temperate and subpolar evergreen coniferous forests
A. evergreen giant conifer forest (not in Montana)
B. evergreen (nongiant) conifer forest with
rounded crowns

C. evergreen (nongiant) conifer forest with
conical crowns

D. evergreen (nongiant) conifer forest with
cylindrical crowns (not in Montana)

bB. etc...
2. WOODLANDS
3. SCRUB

4. DWARF SCRUB AND RELATED COMMUNITIES

5. TERRESTRIAL HERBACEOUS COMMUNITIES

6. DESERTS8 AND OTHER SCARCELY VEGETATED AREAS
7. AQUATIC PLANT FORMATIONS

cc: Esteban Muldavin, NMNHP
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Page 1
MONTANA PLANT COMMUNITIES
(Ordered by Elcode)
Elcode Vegetation Type G Rank S Rank
CV//111117 CLOSED FORESTS 4 Z
ClAL/7/177 MAINLY EVERGREEN FORESTS ya Z
C1A9//77/7// TEMPERATE AND SUBPOLAR EVERGREEN CONIFEROUS FORESTS Z Z
C1A98///// EVERGREEN (NONGIANT) CONIFEROUS FOREST WITH ROUNDED CROWNS Z Z
C1A9BBA/// PINUS ALBICAULIS FOREST SERIES VA Z
C1A9BBABAO PINUS ALBICAULIS PA G4G5 S4S5
C1A9BBABMO PINUS ALBICAULIS/CAREX GEYERI PA G4 S4&
C1A9BBACAQ PINUS ALBICAULIS/VACCINIUM SCOPARIUM PA G4 S4
C1A9BBADAO PINUS ALBICAULIS-ABIES LASIOCARPA PA G5 s5
C1A9BCA/// PINUS CONTORTA FOREST SERIES . 2 Z
C1A9BCABAO PINUS CONTORTA/CALAMAGROSTIS RUBESCENS CT G5 S5
C1A9BCACAQ PINUS CONTORTA/CEANOTHUS VELUTINUS CT G3? S3
C1A98CACMO PINUS CONTORTA/JUNIPERUS COMMUNIS PA G3? S3 -
C1A9BCADAQ PINUS CONTORTA/LINNAEA BOREALIS PA G5? S5
C1A9BCAEAQ PINUS CONTORTA/VACCINIUM CESPITOSUM CT G5 S5
C1A9BCAFAD PINUS CONTORTA/VACCINIUM SCOPARIUM CT G5 S5
C1A9BCAGAD PIN CON -PSE MEN /XEROPHYLLUM TENAX-VACCINIUM GLOBULARE CT G5 S5
C1A9BDA/// PINUS PONDEROSA FOREST SERIES z V4
CTA9BDABAO PINUS PONDEROSA/AMELANCHIER ALNIFOLIA PA G2? $2?
C1A9BDACADQ PINUS PONDEROSA/ARCTOSTAPHYLOS UVA-URSI PA G4G5 S$3?
C1A9BDADAC PINUS PONDEROSA/BERBERIS REPENS PA G4? $3?
C1A9BDAEAQ PINUS PONDEROSA/FESTUCA IDAHOENSIS PA G5 S3
C1A9BDAFAD PINUS PONDEROSA/JUNIPERUS COMMUNIS PA G&4GS S3
C1A9BDAGAD PINUS PONDEROSA/JUNIPERUS SCOPULORUM PA : GS S5
CTA9BDAHAOQ PINUS PONDEROSA/PHYSOCARPUS MALVACEUS PA G4G5 Ss2?
C1A9BDAJAOD PINUS PONDEROSA/PRUNUS VIRGINIANA PA G5 sS3
C1A9BDAKAQ PINUS PONDEROSA/SYMPHORICARPOS ALBUS PA G5 S3
C1A9BDALAO PINUS PONDEROSA/SYMPHORICARPOS OCCIDENTALIS PA - G4? S4
CI1A9C////7 EVERGREEN (NONGIANT) CONIFER FOREST WITH CONICAL CROWNS 2 2
C1A9CBA/// ABIES GRANDIS FOREST SERIES Z Z
C1A9CBABAO ABIES GRANDIS/CLINTONIA UNIFLORA PA G5 S4S5
C1A9CBACAD ABIES GRANDIS/LINNAEA BOREALIS PA G5 S4S5
CTA9CBADAD ABIES GRANDIS/XEROPHYLLUM TENAX PA G5 S4S5
C1A9CCA/// ABIES LASIOCARPA FOREST SERIES Z Z
C1A9CCABAOQ ABIES LASIOCARPA/ALNUS SINUATA PA G5 S4S5
C1A9CCACAO ABIES LASIOCARPA/ARNICA CORDIFOLIA PA G5 $4S5
CTA9CCACMO ABIES LASIOCARPA/ARNICA LATIFOLIA PA G4? S4?
C1A9CCADAQ ABIES LASIOCARPA/CALAMAGROSTIS CANADENSIS PA G5 S5
C1A9CCAEAQ ABIES LASIOCARPA/CALAMAGROSTIS RUBESCENS PA GS S4S5
CTA9CCAFAQ ABIES LASIOCARPA/CAREX GEYERI PA G4? A
C1A9CCAGAD ABIES LASIOCARPA/CLEMATIS PSEUDOALPINA PA G4? S3?
C1A9CCAHAOD ABIES LASIOCARPA/CLINTONIA UNIFLORA PA G5 S5
CIA9CCAJAG - ABIES LASIOCARPA/GALIUM TRIFLORUM PA G5 S4
C1A9CCAKAQ ABIES LASIOCARPA/JUNIPERUS COMMUNIS CT G4 S4
CT1A9CCAKMO ABIES LASIOCARPA/LEDUM GLANDULOSUM PA G&? sS4
C1A9CCALAOD ABIES LASIOCARPA/LINNAEA BOREALIS PA G5 SS
CTA9CCAMAD ABIES LASIOCARPA/LUZULA HITCHCOCKIIT PA . G5 S5
C1A9CCANAO ABIES LASIOCARPA/MENZIESIA FERRUGINEA PA G5 S5
C1A9CCAPAQ ABIES LASIOCARPA/OPLOPANAX HORRIDUM PA G&4? 82
C1A9CCAQAD ABIES LASIOCARPA/RIBES MONTIGENUM PA G4? S4
C1A9CCAQMO ABIES LASIOCARPA/SYMPHORICARPOS ALBUS PA G&4? S3
C1A9CCARAD ABIES LASIOCARPA/THALICTRUM OCCIDENTALE PA G4?2 s3
C1A9CCATAO ABIES LASIOCARPA/VACCINIUM CESPITOSUM PA G5 S5
CTA9CCAVAD ABIES LASIOCARPA/VACCINIUM GLOBULARE PA G4 S4
C1A9CCAWAD ABIES LASIOCARPA/VACCINIUM SCOPARIUM PA G5 sS

C1A9CCAXAQ ABIES LASIOCARPA/XEROPHYLLUM TENAX PA , G5 S5
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Monument Canyon Research Natural Area,
An Inadvertent Time Bomb

By Marie DeGray, Jemez Ranger District, Santa Fe NF

Monument
Canyon Research
Natural Area (RNA)
is located on the
Jemez Ranger
District of the Santa
Fe National Forest
in New Mexico. Itis
a 640-acre section,
set aside in the 1930
to study a ponderosa
pine forest growing - —
“in a natural state, as
free from disturbance as possible”. We now
know that “ponderosa pine” and “free from
disturbance” is an oxymoron in the Jemez
Mountains. Ponderosa pine stands in this
area evolved under a fire return interval of
2-7 years. Monument Canyon was set aside
because it represented the ideal ponderosa

Tom Swetnam, from the University of Arizona Laboratory
of Tree Ring Research with sample taken and snag still
standing.

pine forest type. Uneven-age groups of
even-age trees growing in open stands.
Monument Canyon RNA is now ripe for a
catastrophe because it has remained free
from disturbance and most importantly free
from fire. The once open stands are now

QOuwercrowded stand in Monument Canyon RNA.

stagnated by as many as 4,000
small diameter trees per acre.
Dense, white fir have invaded
the understory of the slopes.
To make matters worse, the
RNA is perched directly over
a small interface
comrmunity.

While hazard
reduction activities
such as thinningand
prescribed bumning
are being assessed,
researchers
the

famous

from

Laboratory of
Tree Ring
Research at
t h e
University of
Arizona are
hard at work
inventorying the stands
and “listening” to the
stories which can be told
by the trees. Because of
the exclusion of fire and

all disturbance, a fire  fire scarred snag.

Lance Elmore, sawyer from the Jemez RD fire crew cuts samp

record dating back as far as 600 years
remains intact in snags and fallen logs
throughout the RNA.

Thomas W. Swetnam and Donald
A. Falk are the principal researchers, funded,
in part, by the Joint Fire Science Program.
Working with the Jemez Ranger District
staff, Craig Allen of the U.S. Biological
Survey and some hardworking graduate
students are compiling data which includes
over 100 samples taken from fallen logs and

Continued on page 7
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Leave No Trace —
Train The Trainers

By Dolores Maese, PAO, Santa Fe NF

Eleven more Southwestern Region employees joined the “Order of the Golden
Trowel” having received certification as Leave No Trace “Trainers.” The Santa Fe National
Forest and the BLM Taos Field Office hosted the 2-1 /2 days “Train the Trainer” course,
August 2-5, 1999.

Employees receiving “Trainer” title include:

Kevin McCombe Tonto NF, Globe RD

Cindy Peck Tonto NF, Pleasant Valley RD
Don Hoffman Apache-Sitgreaves NFs, Alpine RD
Abby Spotskey Coconino NF, Peaks RD

Brian Poturalski Coconino NF, Peaks RD

Miles Standish Santa Fe NF, Espanola RD

Barbara Garcia Santa Fe NF, Coyote RD

Michael Martin Santa Fe NF, Coyote RD

Richard Lovato Santa Fe NF, Coyote RD

Ruth Doyle Santa Fe NF, SO

Claudia Mielke Santa Fe NF, SO

Also certified during the course:

Jay Connerly BILM Taos Field Office
Mark Lujan BLM Taos Field Office
Dan Spotskey Grand Canyon NP/Science Center

Course participants were treated to a barbecue and social hour at the home of Barbara
Garcia, recreation/wildemness planner, Coyote RD. Classes were held at the Ghost Ranch
Living Museum Visitor Center and along the mighty Rio Grande. Course instructors were
John Neeling, wilderness and trails specialist, North Kaibab RD, Kaibab NF; and Rick
Ryan, river ranger, BLM-San Juan Field Office, Colorado. The course included a float on
the Rio Grande where the participants looked at different recreation sites along the river
to note the effects of the human element (recreation activity) on the river corridor. As
part of the course, participants were required to take one of the seven principles of Leave
No Trace and present to the group using various teaching techniques: group interaction,
skits, storytelling.

Congratulations, new trainers!!

Now for a reader’s lesson in Leave No Trace-Outdoor Ethics, the Seven Principles:

° Plan ahead and prepare.
Travel and camp on durable surfaces.
Dispose of waste properly.
Leave what you find.
Minimize campfire impacts.
Respect wildlife.
Be considerate of other visitors.

Top: Kevin McCombie, Abby Spotskey, Miles Standish. Bottom (1. to r.) Mike Martin, Richard
Lovaro, Claudia Mielke, Mark Lujan, Jay Conner, Cindy Peck, Barbara Garcia, Don Hoffman,
Ruth Doyle, Brian Poturalski, Dan Spotskey, Rick Ryan.
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Outstanding
Customer
Service
Recognized

By Dolores Maese,
PAO, Santa Fe NF

Z

=

Loretta Silva, a student at Luna
Vocational Technical Institute in Las Vegas,
NM is serving as information receptionist ~
at the Las Vegas district office under a term
appointment this summer. Loretta takes
customer service seriously and is being
rewarded daily by visitors to that office. “
enjoy my job, so much. People are very
friendly and ready to show their appreciation
for receiving the information they come
for,” says Loretta. Her reward is seeing

appy customers.

course, in my mind I'm thinking,
“Their appreciation is a reflection of the
friendly, helpful manner in which they are
received and served.” I was working at the
Las Vegas office last week when she excitedly
showed me a golden horseshoe that a
visitor gave her. The visitor, John Buck of
Colorado Springs gave her the Colorado
Golden Horseshoe, “for being nice, friendly
and helpful.” The horseshoe came with a
letter that states, “The horseshoe has long
been a symbol of good luck. The definition
of good luck as it relates to the Colorado
Golden Horseshoe is also unique and
special...when preparation meets
opportunity.” The letter also explains that
horseshoe-making started as a hobby after
aserious illness that led him to an intensive
analysis of his life. Now he’s traveled the
world leaving golden horseshoes in several
countries and all 50 states of the U.S.

[ just want to say, “Kudos to you,
Loretta, for ‘being prepared and meeting
the opportunity to provide great customer
service.”




will also provide the

Monument Canyon Research

Natural Area...

Continued from page 6

snags. Experienced
sawyers from the
district are
becoming proficient
at the delicate work
of removing a small
wedge of wood from
an ancient snag
while leaving it
standing to provide
continued shelter
and sustenance to
wildlife.

Collecting
the sample is only
the beginning. Each
sample requires 1 to
2 days of lab work to prepare and date. The
tree ring patterns are matched in a manner
similar to matching finger prints. A sequence
of years creates a unique pattern. More
experienced folks can pick out familiar
patterns in the tree rings by looking at a
sample in the field.

The data collected will provide an
in-depth fire history
including frequency, size
and distribution of
natural fires. The tree
rings can even tell us
the season in which the
fire burned. Tree rings
provide information on
climate and outbreaks
of insects and diseases.
Theresearcherswillalso
be looking for
relationships between
these events and fire
occurrence. The data

basis for determining

ecologically appropriate  Area.

Researcher Tom Swetnam and graduate student James Riser ldenafy
familiar fire scars on field sample.

treatments to reduce the fire hazard and
restore the natural processes. Following
treatment is a unique opportunity to monitor
the effects and effectiveness of various
treatments. This will assist land managers
in treating the many millions of acres of
forested land all over the Nation which are
at risk due largely to the exclusion of fire.

Restoration project where a small timber sale, thinning, piling and
burning were used to recreate historical forest structure in a
previously dense, overstocked stand in the Jemez National Recreation

VA %V RN
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Santa Fe
National
Forest
Contributes to
Success of
Pecos

Repatriation

The Santa Fe National Forest received
a letter of acknowledgment from the
Govemors of the Jemez and Pecos Pueblos
for their “kind generosity and assistance,”
in making the Pecos Repatriation such a
success. Over 2,066 people attended the
event on Saturday, May 22 at the Pecos
National Monument where over 2,000
Pecos Pueblo ancestors were reburied. More
than 500 tribal members of all ages
participated in the pilgrimage walk.

Pueblo of Jemez Governor Raymond
Gachupin; 1% Lieutenant Governor Irwin
Pecos and Pecos Pueblo Governor Ruben
Sando conveyed their gratitude stating,
“Through your kind efforts and with the
assistance of many other people and
organizations, our ancestors are now home
at rest. We have deep gratitude to all
participants in this historic event and we
believe this experience will live on for our
children and for many generations to come.”

Employees of the Pecos/Las Vegas
Ranger District provided tools for use in the
burial ceremony. Jemez Ranger District
employees were helpful in providing water
to runners along the pilgrimage trail and
providing tools.
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The Valle Grande Grass Bank—

An Investment!

By Dolores Maese, PAO, Santa Fe NF

A grass bank, what a
concept! The Valle Grande
Grass Bank Demonstration
Project, atop Rowe Mesa
(Pecos/Las Vegas Ranger
District) is a concept that
has drawn much attention
to the grazing issue, viewed
by many as having no
middle-ground.

On August 13,1999,
a memorandum of
understanding (MOU) was
signed by partners: The
Fund,
Northern New Mexico

Conservation

Stockman’s Association, USDA Forest
Service, and New Mexico State University
Cooperative Extension Service. The MOU
serves as the official document of
commitment “to sustaining the economic
viability of ranching in northern New
Mexico on National Forest System and
other lands.” The partners also commit to
protecting the range and watershed resources
and native ecosystems that exist on these
lands. “We operate under three main goals,”
said Bill deBuys of The Conservation Fund,
“The first is to reinvigorate grasslands and
improve the ecological health of public
lands; the second is to strengthen the
resource foundation on which national
forest permittees depend; thirdly, allow the
grass bank to serve asamodel of collaborative
problem solving.”

In August of 1997, The Conservation
Fund purchased 240 acres of ranch base
property in San Miguel County and has

(l. to r.) Leonard Atencio, Forest Supervisor; Patrick Torres, County Extension
Agent, Palemon Martinez, Northern NM Stockman's Association; Bill deBuys,
Conservation Fund; Dan Crittenden, Pecos/Las Vegas District Ranger.

“The Valle Grande Grass
Bank gives the permittee an
alternative to selling their
caltle or temporarily leasing
pasture while work on their
allotment continues.”

since acquired the associated national forest

grazing permit which encompasses about
34,000 acres with the capacity of 325 cows
year long.

The grass bank works by allowing
participating permittees, presently from the

Santa Fe and Carson
National Forests (with
other land management
agencies participating in
the future) to graze their
cattle on the Valle Grande
Allotment while their
“home” allotments are
rested and improved.
Some improvement
activities may include
prescribed burns, riparian
fencing, forest and
woodland thinning and
other land rehabilitation
treatments. Permittees
whose cattle graze on the Valle Grande
Allotment agree to follow rules of
management set by a steering committee
and to pay fees to cover costs of salt, water,
and other incidental expenses. Grazing fees
are paid directly to the Forest Service.

“The Valle Grande Grass Bank gives
the permittee an alternative to selling their
cattle or temporarily leasing pasture while
work on their allotment continues.” said
Leonard Atencio, Santa Fe National Forest
Supervisor, “We’re happy to be part of the
solution through the Grass Bank
Demonstration Project.”

Credit should also be given to the
private foundations who made this possible:
TheFord Foundation, The Frost Foundation,
Ltd., McCune Charitable Foundation,
National Fish and Wildlife Foundation,
The Eugene V. and Clara E. Thaw
Charitable Trust, The Wyss Foundation,

and other individuals,” added deBuys.
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Unfortunately, three allotments converge in the suggested sites. MWe
foresee management conflicts and much refencing in order to set up an
RNA here. One weir is almost useless since a highway and old borrow
pit interfere with the natural hydrological cycle. Also, the range
seemed, at best, in a fair condition. The bottoms, especially were
taken over by iris and bluegrass, replacing the more productive and
ecologically diverse mixed sedge communities.

The Arizona fescue meadow at Profanity Ridge on Escudilla Mountain
remains our choice for this example of montane grassland.

9. Forest Lakes 01d Growth Ponderosa Pine

This site was suggested by the Heber Ranger District as a possible RNA.
Nearly pristine yellowpine old-growth covers about 600 or so acres in
vicinity of Forest Lake Estates (private residence area on patented
mining claims). We found this to be truly an exceptional and noteworthy
area. The forest meets description of the ponderosa pine/screwleaf
muhly-Arizona fescue habitat type. Site index is high II and low I in
the bottoms. The forest appears two-aged: an overstory of old yellowpine
greater than 250 years and regeneration, often as thickets, of saplings
Tess than 100 years.

While research opportunities here are enormous, we regretfully decline to
suggest this site as an RNA within the Region's present need. Our basic
reason is that as of now the representation of ponderosa pine ecosystems
appears filled. Similar ponderosa pine/bunchgrass ecosystems are within
the Gus Pearson, Monument Canyon, and proposed Rocky Gulch RNA's.

We hope this area can continue to serve a useful old-growth function within
the Forest Plan. Possible prescriptions as an old-growth requirement for
wildlife and as historic or cultural value can be developed. The Task Group
suggests that you might consult with Stet Edmunds, Timber Staff, Carson NF.
Stet identified a tract of similar old-growth yellowpine on the Mt. Taylor
District of the Cibola NF while he was ranger there. Its recreational and
wildlife possibilities exceeded its timber returns.

10. Double Cabin

Double Cabin is a site somewhat over 100 acres where neariy pristine ponderosa
pine and mixed conifer ecosystems exist as old growth. The ecosystems appear
to be ponderosa pine/Arizona fescue on the drier site, white fir/Arizona fescue
on the wetter.

Like Forest Lakes ponderosa pine, this area is unusual and of natural area
quality. The Region does not contain any example of the white fir/Arizona
fescue within its RNA network (minor acreages of this ecosystem can be found
on north-facing slopes in Monument Canyon RNA in New Mexico).

However, the proposed site is too small for qualification as RNA, and edge
effects upon the old-growth stands would affect much anticipated research
there. Again, the old stands might well serve a useful wildlife requirement
within that area.
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