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| CHANGED SOUTHWEST FORESTS: RESOURCE EFFECTS AND MANAGEMENT REMEDIES!
o . Marlin A. Johnson? '

 INTRODUCTION

In this paper, I discuss Southwest forests around the turn of the century, discuss how thiey looked before
then, and then show changes in recent decades. I portra;

y how these vegetative changes affect resource values
and propose some actions to avoid future negative consequences.

THE PAST

Thousands of years of human occupation preceded the first accounts, paintings, and photographs of
Southwest (SW) landscapes. We can only guess what the earliest occupants saw or thought of their landscape.

We know that prehistoric people altered vegetative composition through farming and burning. The view through
time's fuzzy lens clears as we near the present.

In the late 19th and early 20th century, visitors to Southwestern forests gave us our first indication of how
these forests looked then, primarily from their written observations. Although there wer: exceptions, most
descriptions portray, especially in ponderosa pine (Pinus ponderosa) forests, conditions that are much more open
than what we see today (Whipple, 1856, U.S. Geological Survey, 1904, Cooper, 1960). A few pictures are

available from this era, and they generally show the same thing. Groups of similarly sized trees with: little

understory but considerable grass beneath seem to have been the most common condition..

burning, although bummg by Native

Americans has not been documented in the SW to the degree it has further
north (Swetnam and Baisan, 1996) :

In 1910, Woolsey and also Lang and Stewart gave us the first quantified inventories. Neither inventory
was Southwest-wide, and they do not give us a picture of conditions on a same-acreage, statistically sound basis.
Nevertheless, they covered several areas and included a lar

ge number of plots, so they paint the best quantified
picture available today of early 20th-century conditions. They a:

gree with a) early photographs, b) early
descriptions mentioned above, ¢) what a forester or ecologist wo

uld expect to find given knowledge of fire
regimes, and d) what studies of stumps and other factors in_dicate was present (Covington, and Moore, 1994a).

' A paper presented at the Forest Ecology Working

_ Group session at the SAF National Convention held in
Albuquerque, New Mexico, November. 9-13, 1996.

2 Marlin A. J ohnson, GSDA Forest Service, 517 Gold Av. SW, Albuquerque, New Mexico 87103



Table—l, Trees per acre, by diameter class, from Southwest inventories.
' TREES PER ACRE TABLE NOTES
3-INCH ‘ 1910 .
DBH ACTUAL 1985/87 1962 AVG g3 irlvenfory ﬁgures are for
CLASS DBH-RANGE | R3-INV | R3-INV 3-AZNF conifers only.
6 46-75 -~ 68.0 45.0 6.3 :
9 7.6-10.5 36.1 21.8 32 Sllzciﬁc nulllclbgrs fgr dialileter
classes marked with an “** are
12 10.6-13.5 18.1 111 25 not available: the 1962
15 13.6 - 165 8.8 6.6 2.2 inventory grouped these into a
18 16.6-19.5 4.5 4.0 2.0 | single category.
21 19.6 -22.5 23 |- % 1.8 )
24 22.6-255 13 " 14 | 1910 datais from Woo].?ey, and
" was taken on the Co conino,
27 25.6-28.5 0.6 0.7 Tusayan, and Prescott Forests
30 28.6+ 0.4 0.6 0.8
| Total 140.0 93.6 20.8

Woolsey's data were recently converted to basal area (BA) and show that average conditions in 1910 in
ponderosa pine forests ranged from BA 22.9 square feet per acre (Tusayan Forest) to 25.4 (Prescott Forest) to

n the Coconino Forest. Other plots were taken in the best stands that could be found on several forests

POST-EUROPEAN SETTLEMENT CHANGES

reduction in ecosystem fire occurred by the 1880's or before and about the same time that livestock
grazing levels increased substantially. By 1890, cat

, grazing and other fire suppression would not have led
to the overstocking. This is shown in the Chuska Mountains on the Navajo Reservation where extensive grazing

by sheep and goats started in the 1820's, and fires declined. However, forest regeneration did not start until after
1900 as it did in the rest of the Region (Pyne, 1996).

> 1996). Loggers began removing mature trees. Bark beetles, fungi, and
dwarf mistletoe infested the thickets that, in the absence of grass and- fire, sprang up profusely. Severe droughts
further reduced hght fuels.- Roads built by settlers, fixed landownership patterns

B i & S

> reservation of public lands, anid ~



Coarse woody debris (CWD) is essential for ectbmycorfhizal acﬁvity. While too Iittle will reduce
productivity, so will too much (Graham et al, in press). Optimum ranges presented by habitat type are most often
exceeded in the Southwest in overly dense stands or following wildfires. -

Fuller et al. (1955) report that high intensity fires consume much of the duff layer, exposing mineral soil

- to climatic elements that contribute to accelerated erosion. This makes difficult the reestablishment of many

- Species of conifers. They also report that severe burning raises the pH level of the top two inches of soil by about
one unit. Campbell et al, 1977) repoit that in the year following burning, runoff carried about 1.7

tons per acre
of suspended and bedload sediment from severely burned watershed, as compared to a few pounds from the

moderately and unburned watersheds. This affects both soil productivity and water quality. Growth on surviving

trees will be lower due to crown scorch, and tree regeneration will often be reduced or absent. (Campbell et al,
1977). In some cases, the result of

extremely hot fires is a change in the ecosystem from forest to brushfield
(Covington et al, 1994). :

Stream flow and water quality

The effects of more dense forests on stream flow is well documented. At Beaver Creek on the Coconino
National Forest, researchers found that in ponderosa pine forests, on either Brolliar or Siesta—Sponseller soils,
stream flow changed as follows with changing basal area (BA) (USDA Forest Service, 1974):

Control Changes
Basal Area, (sqft/acre) 120 100 60 40 0
Streamflow, (percent change) 0 4 17 25 35

Other researchers have also found increases in water yield after harvest to reduce ve
Workman Creek in Central Arizona, water yields increased with harve
(1986) found that increases at Beaver Creek diminish and then end in

increased forage plants and young trees. However, a long-
maintain much of the increase.

getative density. At
st (Rich and Gottfried, 1976). Baker
about seven years, due to water use from
term cycle of harvest and prescribed fire should

As discussed above, today's forests are even above the baseline density used in the Beaver Creek study.
This shows that they are providing less water for fish, riparian areas, groundwater recharge and downstream users
than were the pre-settlement forests.

The results of this are evident in other ways too. Today,
ago do not flow year-round. Low flows in other streams are lo
streams drying up much earlier in the year. Low flows in turn affect water temperature and are a critical factor
for fish and other aquatic life. However, where prescribed natural fire has occurred three or more times in the

last two decades in the Gila Wilderness, streams are now flowing again that had not flowed for many years
(personal communication, Steve Servis.)

streams in the SW that were perennial a century
wer than they once were, with some intermittent

Forest fires also affect many hydrologic processes. A 1978 (USDA Forest ‘Service, 1979) study
summarized the following: Water repellency increases with fire intensity, with more intense fires having the most
effect. 'While removing vegetation normally increases soil moisture, Campbell et al. (1977) observed reduced soil

moisture in the upper 30 cm. in an area severely burned, due to the repéllency after fire. Debris flows increase
following severe fires (Jensen and Cole, 1965; Klock and Healvey,

(1977) observed an =ightfold increase in runoff from a severely burned watershsd compared to an unburned

1976). During heavy rains, Campbell et al. .. .-
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watershed during heavy auttinn fains. They also report that runoff efficiency (ROE),

precipitation, increased from 0.8 percent. on an unburned watershed to 3.6 percent
watershed. Compared to a moderately burned watershed, ROE on a severely burned wat
greater during the rain season and 51 percent less during the snow season.

the ratio of runoff to
on a severely burned
ershed was 375 percent

Archaeo 16 gigal Resources

Archaeolégical sites are also affected by hof forest fires. At the Henry Fire site in the Jemez Mountains,
no effects were found on lithic artifacts, and ceramic artifacts were lightly sooted on lightly or moderately burned
sites. However, in heavily burned sites, severe effects were present o

n artifacts, construction materials, and
ground stone (Lentz et al, 1996). They concluded that where no h

eavy fuels burn in place, fire effects may be
confined to the surface. However, where there is increased fire resi

dence time because of a log or other heavy
fuel loads, subsurface artifacts can be severely affected. ' )

Studies after the La Mesa fire of 1977 note several type,é of damage to archeological resources (Traylor
et al, 1990). First, they found damag

e from fire suppression and rehabilitation. They also found that on-site
vegetation intensified the burn and did more dama

ge. They noted some of the fire's greatest damage was to tuff,
the major construction material of Pajarito Plateau masonry sites. They feel that the damage to tuff alone is a
good indicator of the severity of La Mesa Fire compared to past fires. Especially where fire burned hottest, they
found exterior surfaces flaking off and crackin:

g. On one severely burned site, building stones had significantly
deteriorated, losing much of their interior strength. Stones were so weak that they could not hold their own
weight.

Wildlife

Because of the highly varied environmental gradients and disturbance regimes, wildlife communiti
diverse before settlement (Covington et al, 1994). Since then, some species have been extirpated, oth
declined, and yet others increased in abundance. For example, antelope are believed to have de
ponderosa pine forests became denser (personal communication, Dave Patt
forests and may have declined include Grace's Warbler, Rock Wren, Western Woodpewee, and Chipping Sparrow
(Finch et al, 1977). Today's dense forests should favor red squirrels and Mexican spotted owls. Some feel
snag-dependent species may have declined; however, inventories today indicate that there may still be more snags
than there were in 1910 when Woolsey found about 0.2 snags per acre greater than 18" in diameter.

=S were
ers have
clined as
on). Other species that prefer open

The Southwestern Region of the Forest Service has a wildlife data base called RMWILD. This shows
which species and groups of species use various habitats.

stand structure is used by large numbers of species. However, during this century, the amounts of
grass/forb/shrub, seed/sap, and zero- to 40-percent canopy closure have drastically declined. It could be inferred

from this that species that prefer vegetative stages and densities that have declined may also have declined.
However, more work is needed to determine what specific changes have occurred. :

It is notable that each canopy closure category and

Susceptibility to insect and disease

Trees that are close together, like other organisms, are more susceptible to disease and to attack by insects
than are wider-spaced trees (Sartwell and Stevens, 197

5). This spacing was one mechanism that kept
presettlement forests from being more severely attacked.. Researchers have found that-bark bez:les, mountain

Y



pine beetle, Douglas-fir beetle, spruce budworm, and dwarf mistletoe are among thiose pests that expand as forests
become more dense (Johnson 1994). Mistletoes were always present but were kept in check by recurring fire
(Alexander and Hawksworth, 1975). ' '

MANAGEMENT NEEDS FOR SUSTAINABILITY

There is no one simple solution to returning Southwestern forests to healthy, sustainable conditions; man:
techniques must be used. And, these techniques must be applied in a patchwork of small and large blocks to
create diversity, which has been largely lost over the past century (Pyne, 1996).
management philosophy is needed that incorporates a range of stand density and structure, and that activities must
be carried out in a variety of block sizes. Following are some actions that can be used to treat these forests for
sustainability: ‘ .

. Prescribed fire,
restoration. It is

Where prescribed fire can be properly controlled, it is a valuable tool in forest
successfully used to reduce fuel loads and remove patches of trees.

Wildfire. Wildfires will occur. While some of the results will be negative, others will not and will help
rectify the situation. For example, in m:

any habitat types, they will help restore aspen to the ecosystem.

Thinning. Both pre-commercial and commercial thinning
Important, can remove or reduce lower canopy layers and
Especially if done in a patchy pattern and in various size ar
enhance spatial and structural diversity (Edminister and Olsen,

even-aged stands, in overstocked, uneven-
(Fiedler et al, 1996).

can reduce tree densities and, equally
thus reduce the likelihood of crown fire.
eas, it can greatly reduce homogeneity and
1996). 1t proves useful in second-growth,
aged stands, and also in overstocked old-growth stands

most appropriate for ponderosa pine, but not mixed-conifer. Howe
small-group selection can result in dysgenic effects to the long-
regenerated naturally as even-aged such as SW mixed-conifer forest
can be maintained in an uneven-aged condition only with very low s
ponderosa pine on white and Douglas-fir habitat types could su
management unless stocking is maintained at low levels.

s. He also states that pioneer species
tocking. In the southwest, aspen and
fier in the long term with uneven-aged

All of the above. In the end, we must give all of the above tools to the on-the-ground manager rather
than establishing regional or national policies about using any one or a certain combination of them.
Based on conditions on a landscape, and on individual sites within that landscape, decisions can be made

to enhance that area's sustainability and productivity. I include productivity here because for eons,
humans have counted on their forest lands to provide for their needs and most land owners continue to
expect that. It can be done along wit

h sustaining the long term health of the ecosystem (Johnson et al,
in review). '

Before many of these activities can be undertaken, socio
direction, such as the Mexican spotted owl (MSO) Recovery Plan
be-adjusted or applied with flexibility considering pre-
attitudes exist about meeting harvest targets in lar

-political change must occur. Prescriptive
and Northern Goshawk Guidelines, need to
settlement condition and function of our forests. Where
ge trees; they: must change. Current ‘laws such'as the
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Endangered Species Act (ESA), National Environmen’;al Policy Act (NEPA), and National Foresf Managément
Act (NFMA) can be used success by a handful of people to delay and stop activities that must

be carried out;
These laws were all passed with good intentions to provide protection for the environment, but change is needed
in interpretations that, to

date, have taken them beyond their authors' original intentions.

CONCLUSION

Forests in ‘ttl‘le SW have lost much of their diversity; they have far more trees today than ever before, an
unsustainable condition. This leads to severe, stand-replacing fires, followed by damage to resource values.and
decreased soil productivity. Water, sometimes considered

the gold of the SW, is being used by the dense tree
stands, reducing stream flows. Stand-replacing fires will

increase flooding rather than restore normal flows.
Wildlife papulations change, favoring one suite of species over another. Cultural resource sites are damaged and
sometimes destroyed by the hot fires. :

We know what needs to be done to improve the situation— thinning,
natural disturbances, and a combination of these. Society has
hundreds of millions of dollars for this effort. This same reso
improve the health of our forests which mn turn will reduce the nee
few who want little to happen. This leads to future destruction

prescribed burning, harvest to mimic
the resolve to suppress wildfires and provides
Ive is needed to take the actions necessary to
d for firefighting. Power has been given to the
of our forests if action is not taken soon.
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Laboratory of ARI Z ON A Building #58
Tree-Ring Research ®

Tucson, Arizona 85721

TUCSON ARiz Phone (602) 621-6469
ARIZONA FAX: (602) 621-8229

Dr. Reggie Fletcher June 30, 1995
US Forest Service '
Southwestern Region Office

517 Gold Avenue SW

Albuquerque, NM 87102

Dear Reggie:

Enclosed is a brief report and plan for expanding the Monument Canyon Research
Natural Area work that Esteban Muldavin and I started last year. We are excited about
the results so far, and look forward to collecting more samples and further developing our
understanding of this RNA.

I am also sending copies of this report/plan to Carl Edminster. I understand that you will
transfer the dollars to the Rocky Mountain Station, and that Carl will add this as an
amendment to our existing Cooperative Agreement “Regional Dendroecology Program.”
Also, I understand that RM will deduct an indirect cost of 17% (Is this the correct
amount?). I have budgeted a $5,000 amount. Can you add the necessary amount to
maintain this figure after deduction of the indirect” If not, I suggest reducing the “Other”
expense category in my budget to reflect the reduced amount that will be added to our
Coop Agreement. |

Please call me if you need clarification on any aspects of the report/plan or budget.
Very sincerely,

Thomas W. Swetnam

Associate Professor

xc: Esteban Muldavin

Carl Edminster
Craig Allen
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in Monument Canyon Research Natural Area

Progress Report and Plan for Additional Research

June 28, 1995
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The Nature Conservancy Research

2500 Yale Bivd, SE, Suite 100 University of Arizona
Albuquerque, NM 87131-1091 Tucson, AZ 85721
505-277-1982 602-621- 2112
muldavin@sevilleta.unm.edu tswetnam@kati.ltrr.arizona.edu

Introduction

In 1994 we initiated a research project aimed at evaluating the age
structure of ponderosa pine old growth and “dog hair thickets” in the Monument
Canyon Research Natural Area in the Jemez Mountains of Northern New
Mexico.  Our goal is to improve our knowledge and understanding of the
demographlcs of pmes in thlS area over the past three to f ve centunes We are
germlnatlon and-ingrowth of individuals into the populatlon) and the relatlons of
these patterns to climatic variation, fire history, and land-use history (i.e., fire
suppression, and livestock grazing). (Monument Canyon is one of the oldest
RNAs in the Southwestern U.S. |1t was originally established to represent a
particular manifestation of the ponderosa pine forest type. Today, the stand is a
classic example of the results of fire exclusion in ponderosa pine. Most of the
pure ponderosa pine type within the RNA is composed of an overstory of
declining living trees, and standing snags that have accumulated from
progressive mortality over the past half century. The understory is dominated
by dense, stunted ponderosa pine thickets (dog hair). Vegetative ground ‘cover
is very sparse or totally absent under the ponderosa pine canopies‘%

In this brief report we describe the preliminary results of our work to date,
and we also outline plans, budget, and schedule for additional work in Monument
Canyon RNA.

Methods

The study area is approximately 360 acres in size and lies near the ridge
line of a gently sloping (3-5%) mountain slope (tiited plateau). The slope is
moderately dissected with wide-ridge platforms separated by three small
drainages. A dirt road cuts across the top of the study area near the ridge line.



The ridge platforms support the typical forest stands of the RNA, dense doghair
reproduction stands intermixed with a sparse overstory of mature trees. The
habitat type on the platforms is ponderosa pine/Arizona fescue. The drainages
tend to lack the reproduction stands and comprise a separate habitat type
(ponderosa pine/Gambel oak). Because of limited resources, sampling was
confined to the ponderosa pine/Arizona fescue habitat type on the ridge
platforms, and the intervening drainages excluded.

Eleven, 400-square-meter plots were laid out on two perpendicular
transect lines. Transect Line A traversed down a northwest to southeast tending
ridgeline. The starting point of the line was determined systematic-randomly by
locating the top of the ridge along the road and then orienting with a compass to
traverse to the southeast along the ridge. The starting point of the transect was
established 100 meters along the traverse from the road along a compass
bearing of 230 degrees azimuth. The location along the road was marked with a
wooden stake and flagged to the beginning of the transect. Six plots were
established along the line at 100-meter intervals. A second Line B was:
established at right angles to the first at plot A1, and traversed the study area
across the slope (rather than down the ridgeline). Four additional plots were
established along this line at 100 meter intervals. An eleventh plot was
opportunistically placed at a site containing a fire-scarred tree that had been
previously sampled for the fire history of the stand.

Each plot is square and twenty meters on a side. The plots were marked
with wooden stakes at each corner, at the midpoints of the sides, and in the
center. For young age class trees (4 in. or less), 20 stems, distributed from one
inch to four inches as available, were destructively sampled in each plot for later
precise determination in the lab of the year of germination and establishment
(root-crown/shoot node). For larger trees up to 20 inches, two transects were set
up perpendicular to one another along the midlines of the plot. At two-meter
intervals along the lines the closest tree to the point was chosen for sampling.
Sampling entailed non-destructive boring of the trees as close to the root
growth/shoot initiation point as possible (using 5mm increment corers). All trees
larger than 20 inches were sampled on the plot (using a power 5mm borer). All
trees on the plot were tally counted by 2 inch diameter rootcrown classes to give
an estimate of stand density. ‘

Additionally, four selected trees with fire scars (catfaces) were non-
destructively sampled to augment the existing fire history collection from the
stand.

Low altitude stereo aerial photography (70mm) and high resolution
videography was flown over the study area. Natural color 8x8 inch prints were
produced for mapping the stand structure at a scale of 1:6,000. The photos will
also be used for estimating stand density (individual trees are visible).



Resulis to Date

The temporal distribution of inner ring dates of pines in Monument Canyon
strongly suggest that recruitment was highly episodic prior to ca. 1907 (Fig. 1).
Although few trees over about 200 years in age were sampled there does
appear to be several cohorts that established in the 1600s and 1700s AD. A
more obvious cohort established in the early 1800s. This later cohort is very
interesting because it generally corresponds with an unusually long interval
between large fires in Monument Canyon RNA, the Jemez Mountains, and other
locations in the Southwest where detailed fire histories have been reconstructed
(Swetnam and Dieterich 1985; Touchan, Allen, and Swetnam 1995) (Fig. 2).

Figure 1. Ponderosa pine recruitment dates from Monument Canyon RNA. Dates are estimated
from increment cores from living trees over 10 cm dbh, and from cross sections taken at root
crown from poles in dog hair thickets. Since increment cores were taken near ground level, but
often did not intersect the pith, these dates are considered less accurate than the dates from
cross sections.
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The recruitment dates also show the very obvious pulse of trees recruiting
into the stand after the turn of the past century. This pulse seems to have
lzgged the end of the frequent, spreading surface fire regime by at least one
decade. Hence, it appears that the timing of successful germination and
establishment may also have depended on favorable climate and/or changing



livestock impacts. These two possible explanations for the onset of widespread
recruitment in the first decade of the twentieth century need further research.

Figure 2.  Jemez Mountains master fire-scar chronologies from 10 ponderosa pine and mixed
conifer stands (Touchan, Allen, and Swetnam 1995). Each horizontal line represents a fire-scar
composite chronology from a stand, where at least ten fire-scarred trees were sampled. The fire
chronology reconstructed from samples collected in Monument Canyon RNA is labeled MCN.
The vertical tick marks on the lines are the fire dates recorded by at least 25 percent of the trees
recording fires at that date. The overall composite of fire dates recorded by 25 percent or more of
the trees in any site is shown by the vertical lines at the bottom. Note the long interval in the early
1800s, and elimination of large spreading fires around 1900 in all sites. The earlier elimination of
spreading fires in three lowermost stands was probably due to early livestock grazing by Hispanic
settlers in these stands located on Spanish land grants in the Chama River valley.
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Additional Research Proposed

We propose to expand our collections of increment core and cross section
samples in Monument Canyon. We also plan to undertake more detailed
analysis of fire, climate, and land-use patterns in the area. We have several
expanded and new objectives for this additional sampling and analysis:

1. We will collect additional increment cores from old growth trees, saplings, and
poles (within and outside of doghair thickets) to improve the temporal resolution
and sample size of our age distributions. We are particularly interested in
determining if the observed early 1800s cohort is evident across a larger
sampled area of the stand, and if earlier cohorts can be better distinguished
(temporally) with additional samples. We are also interested in improving the
sample size and temporal resolution of the post-1900 recruitment pulse, so that
we might investigate possible interannual climatic associations with successful
recruitment. The total number of additional trees to be sampled (increment cores
and cross sections) will be at least 200, and up to 300. We will follow similar



methods as previously used in sampling along linear transects and within plots
along the transects.

2. We will collect additional fire-scar samples within Monument Canyon, near to,
and along the age structure transects to more closely interpret fire regime
patterns in relation to the sampled trees. :

3. We will sample snags and logs near to and along the transect where it is
possible to obtain sapwood and bark dates. We will crossdate these specimens
to identify dates of mortality. The purpose of this effort will be to identify (if
possible) temporal patterns of mortality of overstory trees. For example, are the
overstory trees dying in a more-or-less continuous manner, or are death dates
clustered during certain years or periods (such as during droughts)? We will
attempt to obtain samples from at least 30 trees for this preliminary investigation.

4. We will evaluate the relations between the resulting age structure patterns,
fire history, and climatic variations over the past three centuries. We will use
recent dendroclimatic reconstructions from the Jemez Mountains, and
meteorological observations (such as from Jemez Springs and Los Alamos
stations) to evaluation possible climate associations with the recruitment
patterns.

5. We will explore possible new research topics and projects in Monument
Canyon RNA with Carl Edminster of the Rocky Mountain Forest and Range
Experiment Station, Reggie Fletcher of The Southwestern Region Office, and
Craig Allen of the National Biological Service. Edminster has expressed an.
interest in supporting some spatial analysis of the ponderosa pine age structure
within Monument Canyon.

Products

We will prepare a final report for the project in the form of draft
manuscript, that upon internal review and revision, will be submitted to a peer
review journal for publication. We will also deliver as appendices all resulting
data in hardcopy and magnetic form.

We also expect to develop ideas and plans for future research in
Monument Canyon, in consultation and collaboration with individuals listed
above (and possibly others).

Schedule

Collect specimens at Monument Canyon: Fall 1995 to Spring 1996,
weather permitting, one trip by Swetnam and crew, two trips by Muldavin and
crew



Process and analyze specimens: Summer to Fall 1996
Write final report/manuscript: Fall and Winter 1996
Deliver final report/manuscript to USFS: December 31, 1996
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Budget
Salaries/Wages:

Swetnam’s Assistants/Students \ $3,000
for collection, processing, dating specimens

Travel:

Swetnam’s crew from Tucson to Jemez 1,000
Other:

misc field and lab supplies 500

page charges for publishing article 500
Total: $5,000
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ABSTRACT

An old growth ponderosa pine forest in northern New Mexico was set aside at the turn of
the century and protected from logging, fire and grazing as a Research Natural Area
(RNA). As result, significant changes in age structure and density of the stand have
occurred. "We intensively mmzﬁ_ma the trees from the smallest to the largest to determine

Lamﬂﬂm Y/ S pevs
their dates of establishment. The age m:d@ re is &msso:é_% bimodal with a m:E:mE s

overstory of older trees (>300 years) that, in‘many locations, is dead or dying. d&
ﬁmmwmp_wow% in-these-loeations is QEEE:& by very dense pole stands in excess of 40,000

stems/ha of «m&?w size n_mmmw_,,m :c to S0cm. Intermediate-aged trees are relatively rare. Q,a\i,i
Other _8.&58 have a healthy overstory and show a more even distribution across @ S v
classes, but overall densities are low. A fire history chronology for the stand has been
developed which stretches more than 300 years into the past. The changes in stand
structure appear to be 8&8_&& with changes in fire regime with consequent impacts on
recruitment of mmw«z_,m_mga:m_m. Recruitment now reflects specific climatic pulses leading
to high density, even aged cohorts that lack thinning or removal by fire. This high density
(1) ma o . : )

\Q». the understory is-suggested-te-have negative impacts, on nutrient @n_Em that is

increasing the rate of overstory Ec_._“m_:%w leading to a very different kind of old growth
forest than would have been 96@23 under pre-settlement conditions.




DISCUSSION

The lag after the cessation of fire in the successful recruitmen
of the last significant cohort may indicate a dependence on
favorable climate and/or changing impacts of herbivory
(livestock). The previous fires may still have been needed to
create the mineral seedbed needed for successful establishmen
but the moisture may not have been available for germination
until later in the century. The effects of herbivory need to be
investigated further.

Over time, the lack of fire has allowed a large build up of litte
which now may be preventing further recruitment. The lack o
saplings younger than S0 years suggest that seedlings are not
able to become established through the deep litter layer.

Localized differences in stand density do occur which may be a
function of fine scale environmental heterogeneity and an
artifact of the behavior specific fires that have spread through
this landscape.

The dense dog-hair thickets are self-thinning over a long perio
. of time, rather than being thinned by surface fires. This has
not only resulted in less vigorous trees, but the high densities
of trees in the understory may be affecting overstory mortality
through intense competition for water and nutrients. The lack
of fire may also be slowing overall nutrient cycling, leading to
ecosystem that is approaching a standstill, until the next fire.



Table 1. Stand Density. Number of stems per hectare and acre
based on 11 random/systematic 20m X 20m square plots (400m>).

Eree Diameter Class Stems/Hectare Stems/Acre
Seedlings/Saplings 3,534 1,657
<10 cm 4 in.) )
Poles 2,283 1,071
10-25 cm (4-10 in.)
Small Saw Timber 103 48
25-50 cm (10-20 in.) |
Large Saw Timber 34 16
> 50 cm (20 in.)
TOTAL 5,954 2,792




Figure 3. Ponderosa pine recruitment dates from Monument Canyon RNA. Dates are estimated from increment
cores from living trees over 10 cm dbh, and from cross sections taken at the root crown from poles in dog hair
thickets. Since increment cores were taken near ground level, but often did not intercept the pith, these dates are

considered less accurate than dates from cross sections.
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Analysis

*  Cross-sections of saplings and poles and the cores of
larger trees were cross-dated where possible with the
extensive chronology that has been developed for the area.
On successfully cross-dated specimens, the year of
establishment was determined within two years on the
younger material and five years on the mature trees.

*  Mean stand density by Scm diameter root-crown size
classes were computed, as well as overall stand density.

*  The age of recruitment was then compared to the fire
history record for the stand and the region (Touchan,
Allen, and Swetnam 1995).

*  The ratio of the number of living old trees to snags was
also determined.



RESULTS

Overall stand density is high (5,954 stems/ha) and
concentrated in the smaller size classes (Table 1). Density
also appears to vary spatially depending on localized site
conditions. Open grassy sites tend to have lower densities
as do cooler, more shaded sites (Fig. 1).

The ratio of living overstory trees to snags is 19.4, or 1.75
snags/ha (Fig. 2). There are also numerous dead and down
trees in the stand of similar size to the overstory that are only
in the beginning stages of decomposition.

Temporal distribution of inner ring dates suggests that
recruitment was highly episodic prior to ca. 1907 (Fig. 3).
A strong cohort was established in the early 1800’s, with
less conspicuous ones in the 1600 and 1700’s.

The 1800’s cohort corresponds to an usually long interval
between large fires in the early 1800’s recorded both at
Monument Canyon and other sites in the region (Fig.4)

There is a very strong pulse of recruitment after the turn of the
century that is associated with sapling and pole "dog-hair"
thickets. This pulse seems to have lagged by a decade the end
of a regime of frequent, spreading surface fires that occurred
before 1900 (Fig. 4). There has been little or no recruitment of
ponderosa since the 1940’s.



METHODS

Sampling ‘

Two transects at right angles, S00 meters long were
established. One transect runs along the summit of a low-
lying ridge. The other is at right angles to the first and
traverses across three low-lying ridges and the intervening
drainage-ways.

Ten, 20m X 20m-square plots were established on the
transects at 100 meter intervals starting from a random
point.

On each plot, 20 live trees under 10cm (4in) were
randomly removed. The lower stems and associated root
crowns were retained for cross-sectional analysis to
determine the precise year of germination.

All trees greater than 10cm (4 in) were cored with
increment bores at, or as close as possible to the stem/root
- junction to also gain a precise germination date.

Additional large trees greater than 50cm (20 in) within a radius
of 22.5 meters (73 feet) of plot center were cored to increase
the sampling depth for age of older trees.



Episodic Recruitment of Ponderosa Pine in the Early 19th and 20th Centuries
In Colorado, Arizona, and New Mexico
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Episodic Recruitment of Ponderosa Pine in the Early 19th and 20th Centuries
In Colorado, Arizona, and New Mexico
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From: Dr. Tom Swetnam To: Estevan Muldavin

Monument Canyon Natural Area
Recruitment dates of Ponderosa Pine
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Plot A2 -- Grassy Understory
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Figure 1. Histograms of stems by diameter classes per 400 sq.
meter plot different types of sites within Moument Canyon RNA.
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From: Dr. Tom Swetnam To: Estevan Muldavin Date: 6/28/95 Time: 11:53:27 Page 3 of 6

lines bisecting xx, xx m2 plots evenly spaced along the transects. Additionally we
sampled dog hair thickets by ......

[Este: can you fill in some detaiis on the field methods]

Results to Date

The temporal distribution of inner ring dates of pines in,Monument Canyon
strongly suggest that recruitment was highly episodic prioyé ca. 1907 (Fig. 1).
Although few trees over about 200 years in age were sampl jthere does appear to
be one to a few cohorts that established in the 1600s and”1700s AD. A more
obvious cohort established in the early 1800s. This later cohort is very interesting
because it generally corresponds with an unusually long interval between large fires
in Monument Canyon RNA, the Jemez Mountains, and other locations in the
Southwest where detailed fire histories have been reconstructed (Swetnam and
Dieterich 1985; Touchan, Allen, and Swetnam 1995) (Fig. 2).

Figure 1. Ponderosa pine recruitment dates from Monument Canyon RNA. Dates are estimated
from increment cores from living trees over 10 cm dbh, and from cross sections taken at root crown
from poles in dog hair thickets. Since increment cores were taken near ground level, but often did
not intersect the pith, these dates are considered less accurate than the dates from cross sections.
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Tom:

This is the data I received in MCNCXS.DIF. Is it correct? If so, where

are plots Bl to B4? Are missing tree numbers from specimens that

were not readable? If the trees do not fit a chronology, is the sample still
useable? What were the main reading problems, and can we solve some of them
in our field sampling techniques this fall?

The other files look good in Lotus, Thanks.

Esteban

Sample # inner rinring count

Al

1 1918

2 1926 54
3 32

4 1920

5 1924 54
6 1922

7 1920 72
8 1918

9 1922

10 56

11 1918 60
12 1918 59
13 1912 62

14 68
15 1913 73
16 48

17 1918 68
18 1910 66
19 40

21 1918 70
22 1989 66
22 1916 71
23 1918 62

Sample # inner rinring cou
C1
1 35
2 53
3 1917 77
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rinring count
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53
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68
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# inner rinring count

1911

65
54
82
50
80
59
52



12 1920 66
13 1920 74
14 45

15 50

16 1921 70
17 1922 59
19 1921 70

Sample # inner rinring cou
A4

1 50

2 1920 65

3 1938 52

4 1924 70

3 43

6 1911 63

7 1918 64

8 54

9 1926 69
10 1938 50
11 40
12 1947 45
13 1924 68
14 1920 72
I3 1929 66
16 1916 61
17 53
18 1916 67
19 64
20 1934 65

Sample # inner rinring cou
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1928 62
40
1925 66
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1930
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# inner rinring count
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1917
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55
76
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61
63
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72
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50
77
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‘ Date- Cores Count Cores Date CXS/ Count CXS Count Cores

1600 0 1890 0 0 @rgb(128,
1605 1 1891 0 0 @rgb(255,
1610 1 1892 0 0
1615 0 1893 0 0
1620 1 1894 0 0
1625 3 1895 0 0
1630 0 1896 0 0
1635 2 1897 0 0
1640 0 1898 0 1
1645 0 1899 0 0
1650 1 1900 0 0
1655 1 1901 0 0
1660 1 1902 0 0
1665 0 1903 0 0
1670 0 1904 0 0
1675 0 1905 0 0
1680 4 1906 0 0
1685 4 1907 0 2
1690 2 1908 0 5
1695 1 1909 1 3
1700 0 1910 2 3
1705 0 1911 1 5
1710 0 1912 2 10
1715 1 1913 1 3
1720 0 1914 0 8
1725 0 1915 5 10
1730 2 1916 3 5
1735 1 1917 10 10
1740 1 1918 0 11
1745 0 1919 11 11
1750 0 1920 4 3
1755 0 1921 3 10
1760 0 1922 1 8
1765 0 1923 3 14
1770 0 1924 2 11
1775 0 1925 4 8
1780 0 1926 1 12
1785 0 1927 4 6
1790 0 1928 1 6
1795 0 1929 2 9
1800 1 1930 0 1
1805 2 1931 1 6
1810 3 1932 0 3
1815 3 1933 1 8
1820 & 1934 0 8
1825 3 1935 0 4
1830 4 1936 0 3
1835 2 1937 2 6
1840 3 1938 1 5
1845 1 1939 0 3
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From tswetnam@selway.umt.eduTue Sep 19 10:27:36 1995
Date: Mon, 18 Sep 1995 11:20:52 +0000

From: Tom Swetnam <tswetnam@selway.umt.edu>

To: Esteban Muldavin <muldavin@sevilleta.unm.edu>
Subject: Re:

Hi Este,

I am attaching some lotus type files to this message. The
MOCXSEC2.WK1 is the whole set of dated cross sections from the small
trees, lines A through C

The MCNCORES.WKI1 are dates from the increment cored trees. There are 169 trees

listed in this file, so I am not sure if this is all of the trees we
cored, but I think it is...

I suggest you call Shelly if you want to verify anything. She should
know where the files are. She dated the specimens and entered the
data in original spreadsheets, then I modified them (the ones I’'m
sending you). These are the most up to date ones I can find on my
hard drive here in Missoula.

Let me know if I need to send these files in another format.

YES, I will be at Henri’s and Kiyomi’s defenses (major adviors are
expected to be at these things!).

Tom

Dr. T. W. Swetnam

Laboratory of Tree-Ring Research
University of Arizona

Tucson, AZ 85721
tswetnam@ltrr.arizona.edu



From TSWETNAM@KATI.LTRR.Arizona.EDU Mon Jun 26 12:30:34 1995

Received: from KATI.LTRR.Arizona.EDU (KATI.LTRR.Arizona.EDU

[128.196.218.133])by geo.ISPE.Arizona.EDU (8.6.10/8.6.10) with ESMTP id LAA01438

for <muldavin@sevilleta.unm.edu>; Mon, 26 Jun 1995 11:32:19 -0700

Received: from KATI/MAILQUEUE by KATI.LTRR.Arizona.EDU (Mercury 1.21);
26 Jun 95 11:29:29 MST7

Received: from MAILQUEUE by KATI (Mercury 1.21);26 Jun 95 11:29:07 MST7

From: "Thomas Swetnam" <TSWETNAM@KATI.LTRR.Arizona.EDU >

Organization: Tree-ring Lab, Uni. of Arizona

To: muldavin

Date: Mon, 26 Jun 1995 11:28:46 -0700

X-Total-Enclosures: 3

X-Enclosure-Info: DOS,"mencores.dif",,,, DIF

X-Enclosure-Info: DOS,"mencsx.dif",,,,DIF

X-Enclosure-Info: DOS,"moncanl.dif",,,,DIF

Subject: Monument Canyon Data

Priority: normal

X-Mailer: Pegasus Mail/Windows (v1.22)

Message-Id: <4AAS8ECB026F@KATI.LTRR.Arizona.EDU >

Status: R

Este:

I am appending the spreadsheet files. They were in a DIF format,
but they should come through to you as ASCII. Let me know if you
have problems reading them.

They are:

MCNCORES.DIF These are the dates for the trees we cored along the
transects. Note that the innermost ring on the core from each tree

is listed, and the number of rings added to estimate the pith date,

if the pith was not present. We used the "Applequist” pith estimator
method for this (ask me for more details if/when you need).

MCNCXS.DIF These are the dates from the cross sections you and
Mary dug up. They are listed ny specimen number and plot ID (Al to
A6, and C1 777). Note that not all cross sections were

crossdateable, so ring counts are also listed.

MONCANI1.DIF This is the data extracted from my plotting program
which produced the graphic I just sent to you. Numbers of
individuals by 5-year increment (cores) and by year (cross sections)
were computed in a spreadsheet, and are listed here.



tDIR *.SSF

Volume in drive C has no label
Volume Serial Number is 1D28-5F45
Directory of C:\GPS\PF23\DATA\LADRONES
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IDENTIFIERS / LOCATION

LEVEL I:

SITE SIRVEY SUPMARY -

CO N ITY ADDEMDUN

mrvey site name: MOf?queva+

Source Code:

Site name: ]

\/"_,‘Cu_;@n RNA‘

surveyors: M yldauia

Survey date:

Directions to site:

Nm 4 Ho Valeeds s

A¢-63-02. -
Yy MM DD
Quad name/Scale: //A;_mcz ey Q}za‘_«y\a@ Pocly . e
Quadcode: l State/Prov: el i
County name: ) 4T
Localjuris/TRS: Imagery/scale: ’
TOPOGRAPHY

Reconnaissance Diagram:

Scale: 50, AHacl.d /"\{,p

Instructions for vegetation/habitat: This section is to be used to coarsely describe the communities and other special features

on the site.

Community Characterization® form.

VEGETATION / HABITAT

For each observation point list the name of the community or special feature ie,
“stone wall", "sinkhole*, etc. in the Name field.
For communities include general impressions on the physiognomy, the
If you wish to characterize the community at an observation poilnt use the “Level II:

Then provide a ver

general description of the c
strata present, dominant species, soll type, etc.
Element Occurrence - Qualitative

"maple-basswood forest”,
ommunity or feature.
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Sample #

-A1

-
CQCOVWoO~NOOTOTBAWN -~

NNMNNCD A A s
WNN=200ONOODAWN =

inner ring

1918
1926

1920
1924
1922
1920
1918
1922

1918
1918
1912

1913

1918
1910

1918
1989
1916
1918

ring count

54
52

54

72

56
60
59
62
68
73
48
68
66
40
70
66
71
62

Sample #

A2

1
2
3
7
8
11
12
14
15

17

20

inner ring

1932

1917

ring count

54
61
63
51
53
60
72
52
48
60
50
77



Sample # innerring ring count Sample# innerring ring count

-A3 A4

1 40 1 50
3 58 2 1920 65
4 40 3 1938 52
5 59 4 1924 70
6 63 5 43
7 45 6 1911 63
8 60 7 1918 64
9 1928 62 8 54
10 40 9 1926 69
11 1925 66 10 1938 50
12 1918 69 11 40
14 1926 67 12 1947 45
16 1930 55 13 1924 68
16 1921 76 14 1920 72
17 1913 16 1929 66
18 1928 T2 16 1916 61
19 1930 46 17 53
20 1927 68 18 1916 67
19 64

20 1934 65



Sample #

- A5

(CoJo o J0) B¢ N SNIEN

11

13
14
15
16
17
19

inner ring

1911

1920
1920

1921
1922
1921

ring count

65
54
82
50
80
59
52
66
74
45
50
70
59
70

Sample #

A6

4
5
6
7
8

10

11
12
13
14
17
18
19

inner ring
1939
1926
1925
1920
1920
1918

1921

ring count

55
49
60
53
69
74
62
62
76
63
53
68
53



Sample# innerring ring count
-C1

1 35
2 53
3 1917 i
4 1920 73
5 40
6 60
7 1920 73
8 59
9 1916 78
10 1917 66
11 30
12 43
13 1920 74
14 68
16 1916 67
16 1928 63
17 1928 63
18 1923 67
19 1914 80
20 50



NMNHP -- GPS LOG _ July 1993
File No. !# Pts's | Date { Time |2D/3D|! Raw Field Position | Elev. | Plot ID |Map!Class|Notes
!or Range! i (24hr)} 2 | Lat/Long or UTM ! Field ! ! _ !

MLACODDS 25 HIo\9f7# 11132} ZD ! 353332 . 39psousM— 1 1 4 Wedye gPL_
Measomol 25 b L SZB i et
Mept o 1A%t e b
R S N R R A - . S L e
MeAar by
O S A R A AL L e







N\

3 . | A
: A e SN\ g Iy
R . S TN o~ Q N i \
\} 4 & o, R N 4
S\ WS N ;
\ W O, 'S
5 AN R NS \
N ‘\ | 3 N
\ X <
) N\
b i) N

\\ !
: N
A} \‘\ \
N\ 4

N

NN A L\\ = ©
§ R : ‘: . \\.
) Q%

AN )
\J\ ‘“v{\ 7 ' j ] sl \
ad -
> i
m{t’“” \\&\ ) Y
I / Z N
) = i(
)

\ 7
£
» et

N,

N
N\







RS
- )\ SN\
s T B \\\ J N, {
i L NN \,
2= e T, N
P e RN RN
A0 VO LN
\ N NS
O .
) AN,

S WV NE
NN N NEN . \ = 2)
“ \1‘;‘ N& ] T ,.\ - - ®\® (_J "

N N
]




NN b
(u“ '/-," .'.l\'I\A,_x- % A

N tn.w\/‘ )
SV A,
W N

(K

67 AN
\ \ T\ N
(\\\ J DRSNS S
NN i RN i
; N4 ¢ N
| W4\




-
>
)

-

7
(g} ‘,

VA L
= .~. < 4 \
,'t/ EEh T f',
R e )
\\=9,
2}] = ;
i ,/'vu'
// #
\\ o
JIOWI7/
7, 1
f s
)

.

-

7
(¢
// /(\

N (f \ S i [ "'\.T""/‘ [z
PR 2 ; TS
> N S~ Ny 7 VAT p
N T [ i eI
~ \\_\ \3 \ 17 "‘”\"'r/ e = U7, ) A
\\\ N \\ P » LISy S IRV v
~ 5 Qe LK M
l \\\\ SN B LAY \§ NN \ :
ST AN 0 & DR s
DN | e OO B NGR 3
{ \ N DAY -
\\\: \ So N\ & \ AN ) \ S
N AN . D )
= \ S )
7, 7S
) [ 2 . it
+ =, AR i
\ /4 =\
\ NS7) p §
\ ( f i
S J/ 2
) 7
D
& == N~ A
\ 2
& ,r ™ y /, ) )
AN /
/ Y ;
4 7k
7,
) / ))
=7 Wy
=
—~ —
=




_" @ N7 . .40 . 4e103)
b3 Ou3x )
. R(L). . - ez
.

oft

Fatuxal AReas
Santa Fe -

MONUMENT CANYON NATURAL ARTA

Purpose
Ot e———

To preserve in natural state a typical area of western yellow pine forest
as found in northern New Mexico. The stands of weastern yellow pine in this
region differ from those of the Colorado Plateau in being denser and more
evenly spaced with trees of rclatively small diemeter. -

Description
Location
Section 9, T. 18 N., R. 3 E., N.M.P.M. = Surveyed. A1l national forest
land. The northern fringe and NE droo dovn over the rim of Bast Fork of
the Jemez River, known here as Monument Canyon. The balance is pleteaun

land at the head of a southwesterly drainage. Area 640 acres.

Acreape by Dominant Cover Tyoe

Al western Yyellow pine type.

Physiogravhy and Climate

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

Forest Value

About 570 acres is commercial sawtimber; the remaining TO acres is classed
as inaccessible. Tae volume is estimated at 8500 board feet per acre.
Pole growth and reproduction in seedling and sapling stages are excellent.

Agricultural Value

None

'~ Grazing Value

Neglizible. The carrying capacity of the ®ntire section is estim=ted at
8 head of cattle yearlong.

Mineral Value

None in evidence.

Value for Other Public Use .

None of specific importance.
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Transportation

The area is on a trail from Jemez Springs to Uvper Vallecitos. Tt is
also wvithin a mile of a programed Fores<t Service developument road, and
is crossed by a motorway cleared out for fire protection burposes,
followving the route of the above traii. ) .

Public Senliment

So far as known there would be little public interest in the area
outside of scientific circles. "L .

Plan of Management

The primary protective measure is to guard against cutting. Neither live
nor dead timber should be cut unless in connection with fire or insect
~econtrol. No roazds or trails except those needed for protection of the
area and adjacent Forest land, and no occupancy of any kind should be
peraitted. Conservative grazing may continue s but overgrazing must

be avoided. : ’

The area is part of a larger one designated in a cooperative agreement
with the University of New Mexico broviding for joint study of biological R
archaeological » climatological s and related proolems. This agreement unger
the title "Cooperative Agreement Between the Department of Agriculture and
the University of New Mexdco for the Purpose of Research and Goservation

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

A;éproved:

/[s/ F. E. Andrews
Forest Supervisor

G. A. Pearson /s/
b ‘ Director, Soutawestern Forest and Rynge
Experiment Station

' Lg/ Frank 0. Y. Pooler
Regional Forester

 Washington D.cC.,
.. 10/1/32

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

" of the Secretary of Agruculture relating to the occupancy, use, pooteciion,

- and administrotion of the Notional Forests > L do hereby designate as the

Monuzent Canyon Naturzl Area the lands described in a report dated

., by 5 s2id lands sholl hercafter be adriinistered as a
Ratural Area sudbject to the provisions of said regulation and the instruc-

tions thereunder. . .

R. M. Stewort /s/
Forester

F
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§ 251.23

DEsieNaTION OF AREAS

§251.23 Experimental areas and research
natural areas.

The Chief of the Forest Service
shall establish and bermanently
record a series of areas on National
Forest land to be known as experimen-
tal forests or exXperimental ranges, suf-
ficient in number and size to provide
adequately for the research necessary
to serve as a basis for the management
of forest and range land in each forest
region. Also, when appropriate, the
Chief shall establish a series of re-
search natural areas, sufficient in
number and size to illustrate ade-
quately or typify for research or edu-
cational burposes, the important
forest and range types in each forest
region, as well as other plant commu-
nities that have special or unique
characteristics of scientific i
and im

n ' except where
measures are required to maintain a
plant community which the ares is in-
tended to represent. Within areas des-
ignated by this regulation, occupancy
under a special-use bermit shall not be
allowed, nor the construction of per-
manent Improvements permitted
except improvements required in con-
nection with theijr éxperimental use
unless authorized by the Chief of the
Forest Service,

(30 Stat. 35, amended, 16 U.S.C. 551)
[31 FR 5072, Mar. 29, 19683

PETERSBURG WATERSHED

§251.35 Petersburg watershed.

All persons are hereby brohibited
from entering upon the lands within
the Tongass National Forest, de-
scribed in the act of October 17, 1940
(54 Stat. 1197), except FPederal and ter-
ritorial officials, officialg and employ-
€es of the town of Petersburg, Alaska,
who may be required to enter thereon
to Operate, maintain, or improve the
town’s water system, and bersons who
have obtained bermits from the
Droper town official, which are coun-
tersigned by a local forest officer.

imber may be Témoved from the area
under the regulations relating to the
disposal of national forest timber.

36 CFR Ch. Il (7-1-86 Edifioh,

However, the Forest Supervisor ..
. charge of the Tongass National Fory.-.

shall permit such removal only ung,.

conditions which will adequately sag,

guard the water supply of the town 0¢
Petersburg,

(6 FR 46 Jan. 3, 1941)

SPECIAL Usks

SOURCE: Sections 251.50—251.64 appear a
45 FR 38327, June 6, 1980, unless otherwis,
noted.

EDpITORIAL NoTE Sections 251.50-251.6;
Office of Manage.

§ 251.50 Special uses.

(a) All uses of National Fores:
System lang, improvements, and re-
sources, except those brovided for in
the regulations governing the disposa;
of timber (Part 223) and minerals
(Part 228) and the grazing of livestock
(Part 222), are designated “special
uses” and must be approved by an au-
thorized officer.

(b) Nothing in this section prohibits
the temporary occupancy of National
Forest System land for the protection
of life or broperty in emergencies, if a
special use authorization for such use
Is obtained at the earliest opportunity.

(¢) With the exception of “recrea-
tion events” and “special events” as
these terms are defined in § 251.51 of
this part and unless otherwise provid-
ed by order issued under § 261.50 or by
regulation issued under § 261.70 of this
chapter, special-use authorization is
not required for the noncommercial
use or occupancy of National Forest
System lands or facilities for camping,
picknicking, hiking, fishing, hunting.
horse riding,
ational activity.

(d) Unless otherwise required by
order issued under § 261.50 or by regu-
lation issued under §261.70 of this
chapter, the use of existing forest de-
velopment roads and trails does not re-
quire a special-use authorization; how-
€ver, any such use is subject to compli-
ance with all Federal and State laws

governing the roads or trails to be
used.

{45 FR 38327, June 6, 1980, as amended at
49 FR 25449, June 21, 1984]
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4062.62 - Cultural Practices. Research projects may use cash deposits
that were made in conjunction with timber sales for such purposes as
erosion control and slash disposal. Use K-V funds only in accordance
with instructions in FSM 2477. Work that is strictly investigative in
nature must not be charged to these deposit accounts, however.

4062.63 - Grazing. Charging a grazing fee for the use of forage on
experimental ranges with National Forest status is optional. For
research purposes, forage on National Forest System lands can be disposed
of by a forage harvest permit. Issue written permits to provice for the
temporary use of experimental ranges for grazing to avoid claims of
dependency that may be construed eventually as a preference. Do not
purchase animals for grazing experiments, except under unusual
circumstances.

For grazing experiments that are conducted on other than Natic
Service lands, use cooparative agreements that specify provisions

4063 - RESEARCH NATURAL AREAS. Research natural areas are par
national network of ecological areas designated in perpetuity
research and education and/or to maintain biological diversity on
National Forest System lands. Research natural areas are for
nonmanipulative research, observation, and study. They also mav a
in implementing provisions of special acts, such as the Endangerzd
Species Act and the monitoring provisions of the National Foresz
Management Act.

I

s$sist

4063.01 - Authority. The general provisions of the Organic
Administration Act of 1897 (16 USC 551) authorize the Secretarv of

Agriculture to designats research natural areas. Under regulations at 7

CFR 2.42, the Secretzary has delegated this authority to the ChisI, who,
pursuent to 36 CFR 251.23, selects and establishes research nzz:rzl zreas
.as part of the continuing land and resource management planning zrocess

for National Forest System lands (36 CFR 219.25 and FSM 1922).

4063.02 - Objectives. The objectives of establishing research natural
areas are to:

1. Preserve a wide spectrum of pristine representative arszs that
typify important forest, shrubland, grassland, alpine, aquatic.
geological, and similar natural situations that have special oz unigus
characteristics of scisntific interest and importance that, in
combination, form a national network of ecological areas for rsssarch.
aducation, and maintenznce of biological diversicy.

2. Preserve znd meintain genetic diversity.

3. Protect against serious environmental disruptions.

4. Serve as reference areas for the study of succession.

5. Provide onsite and extension educational activities.

6. Serve as baseline areas for measuring long-term ecological
changes.
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7. Serve as control areas for comparing results from manipulative
research.

8. Monitor effects of resource management techniques and practices.
4063.03 - Policy. Research Natural ireas may be used only for research,

study, cbservation, monitoring, and those educational activicies that
maintain unmodified conditions.

The selsction and establishment of research natural areas within the
National Forest System primarily emerges from continuing land and
resource management planning and associated environmental analyses (FSM
1920 and FSM 1950). Forest plans shall include analysis of, and
recommendations for, any proposed research natural areas establishment.
Where proposals to establish research natural areas arise outside of the
forest planning process, the affected Forest Supervisor shall prepare, as
part of an establishment record, (see 4063) a forest plan amendment in
accordance with land management planning regulations (36 CFR 219.10(f);
FSM 1222.5, and environmental analwvsis policy and procedures (FSM 19350

Exhibiz 1, ssction 4063.5, displays the reslationship
for resszzrch =« areas and other planning

Unless catastrophic circumstances significantly alter the conditions for
which a research natural area was originally created such that it no
longer may serve that function, the designation of a research natural
area shall be in perpetuicy.

The Forest Service shall cooperate with universities, private and
professional organizations, and State and other public agencies to
establish and maintain a nationzl network of research natural aresas
primarily on federally administzred liands, as well as on lands under

+

a
other cwnerships.

within the National Forest System

! i allocated for the Nationel Forest
System. For obtaining appropria rest Pest Management Funds when ~
necessary, see FSM 3400. '

4063.04 - Responsibility. Research and National Forest System line
officers are jointly responsible for selecting and establishing research
natural areas.

4063 .04a - Washington Office

1. The Chief. The Chief reserves the authority to approve all new
research natural areas and to sign the implementing designation order.
This aucthority may not be redelegated except as provided at FSM 1235.11
and FSM 1235.2.

J/

t“ ""\}
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2. Deputy Chiefs for Research and for the National Forest System.
Each Deputy Chief has the responsibility to review research natural area
establishment records and the authority to recommend approval to the
Chief with the concurrence of the other Deputy. As part of their review
the Deputy Chiefs are responsible for evaluating how a proposed area fits
into and benefits the national network of RNA's.

3. Staff Directors. The Washington Office Director of Timber
Management Research (TMR) shall review establishment records for new
research natural areas. When appropriate, the Director of TMR shall
request review by, and recommendations from, the Directors of Lands, Lzand
Management Planning, and Environmental Coordination and is responsible
for presenting their recommendations to the respective Deputy Chiefs.

year

4063.04b - Regions and Stations g

1. Regional Foresters and Sta
~espo sibility of Regional Foreste
ionzl research natural area comz
ratural areas within each Region and
assistance from this committee, to re co
each recommended research natural area (FSM 4063.41). In consulcation
with Forest Supervisors and District Rangers, Station Directors have
authority to approve all management plans and to oversse and coocrdina:cz
approved research on all research natural areas, excep— for those
research natural areas in congressionally designated areas (see £063.0

R0 I o
1Y
l (]\«

8]

hll

The authority to concur in issuance of mineral leases including access to
research natural areas on National Forest System lands is reserved to ths
Regional Forester, in consultation with and concurrence of the Station
Director.

afEdS (4063.05) rests with Regional Forcsbers (% b%
exercising this authority, they shall coordinate plans for resea'cb
Station Directors. The Regional Forester, with the concurrence of che
appropriate Station Director, shall prepzare recommendations to the Chis
for any proposed Federal mineral, oil, and gas leases on research nas:
areas that are acquired land (FSM 2820) znd on zny oil and gas lesase
National Forest System lands created from the public cdomzin.

Hy

iad
1]
[

Only the Station Director, after consultation witl
can approve plans for temporary guaging stations
(£063.31).

ional Research Natural

e s to identify the need
T System lands and to ensure
in the forest planning process. ks
obtaining results of subsequent surveys of the are
recommends to the Regional Forester and Station Dir
research natural areas and assists in the preparati
records.

— 1
o
n
S
Pl
I
(1
(
O
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4063.04c - Projects and Forests

1. Research Project Leaders. Research project leaders are
responsible for coordinating with Forest Supervisors any planned research
activities within, and adjacent to, research natural areas.

2. Forest Supervisors. Forest Supervisors have the responsibility
to execute approved management plans for research natural areas and to
administer, manage, and protect research natural areas. Forest
supervisors must coordinate with the Station Director or Director's
representative needed changes in management or protection.

The authority to approve mining plans of operations is reserved to the
Forest Supervisor, in consultation with and concurrence of the Station
Director.

3. District Rangers. District Rangers are responsible for direct
administration, protection, and, in accordance with approved forest plans
and/or project prescriptions, management of established resesarch nacural
areas.

oy

2063.05 - Definitions

1. Research Natural Area. "A physical or biological unit in which
current natural conditions are maintained insofar as possible. These
conditions are ordinarily achieved by allowing natural physical and
biological processes to prevail without human intervention. However,
under unusual circumstances, deliberate manipulation may be utilized to
maintain the unique feature that the Research Natural Area was
established to protect.” (Federal Committee on Ecological Reserves
1977. See FSM 4063.43 Suggested References, item 1.)

2. Biological Diversity. The variety and variabilicy among livic
organisms znd the ecological complexes in which they occur. (Office <=
Technology Assessment report dated March 1587.)

-

3. Genetic Diversitv. The various forms or qualities of thoss
elements of germplasm that control transmission of hereditar
characteristics.

}

4. Exotic Plants or Animals. Species not native to the place whers
found.
5. Special Management Areas. Certain lands within the National

Forest System designated administratively or by Congress for special
management consideration. Examples of administratively designated areas
include Archeological Areas, Historical Areas, Geological Areas, Scenic
Areas, National Recreation Trails, and Research Natural Areas. Examp-.<s
of Congressional designations include Wilderness, National Primicive
Areas, Nationmal Recreation Areas, National Scenic-Research Areas,
National Scenic Trails, and National Historic Trails.
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4063.1 - Size Standards. Research natural areas must be large enough to
provide essentially unmodified conditions within their interiors. In the
West, 300 acres (121.4 hectares) of land is generally considered the
minimum size. In the East, where it may be impossible to find areas of
300 or more acres, consider establishing smaller areas, especially in
grassland systems and in areas with special vegetative, aquatic, or
geologic situations. Incorporate enough acres to ensure unmodified
conditions within their interiors and to protect the features and/or
qualities for which the research natural area. is to be established.

4063.2 - Selection. Locate those research natural areas that best
represent the ecological conditions needed to completeé the natural arza
system in areas where conflicting uses are minimal. Whenever possibie,
select proposed areas that show no evidence of major disturbances by
humans, such as livestock grazing or timber cutting, for the past 50
vears. Where possible, select entire small drainages because they
maintain Interrslationships of terrestrial and aquatic svstems,

a arezs Jor research and monitoring.

and proctecI on Ihe zround.

i

In the selection of repre , &P
goal. However, when candidate areas in a pri
unavailable, then areas that reflect the pris
possible may be selected.

ristine condition is th
stine condition are
tine condition as closelv as

[0

(=

In certain geographic regicns and in cercain community types, it will e
impossible to find candidace areas not containing exotic plant or anizel

el
life. Under these circumstances, the best available area that gualifies
in all other respects should be chosen.

Do not regard failure to withdraw an area from mineral entry as a
deterrent to selection and sstablishment of a desirable research natural
area (4063.33).

4063.21 - Mapping and Recordation. Ensure that the boundaries of
research natural areas are clearly identifiable in the fisld and in
administrative records, (see 4063.5, the certification statemenc in
exhibit 3). Accurately depict boundaries on maps that are used for
Forest Service research and administrative purposes, but do not depic:
boundaries on maps that are for sale to the general public.

and Management Standards. Standards for protsctiecn
research natural area must support ard promote I
nd purpcses of establishing the arez. To ensure
¢ digrass from originzl objectives over time, m
1

~-

i
ot

i a
ishment record clearly states the ob’zctives for
. fas -h .

1 values for which t

a
icdition. coroly witgh

1. Protsct research natural areas against activities that cireczly
or indirectly modify ecological processes. The prime consideration in
managing research natural areas is maintenance of unmodified conditicns
and natural processes.

2. Do not permit logging or wood gathering activities.

o

)

‘o

grre?’

N
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3. In research natural areas where livestock grazing is not part of
the management prescription, the Regional Forester and Station Director
shall, as appropriate, establish a level of acceptable casual or
incidental livestock use that can be tolerated and is consistent with the
management prescripticn for cthe research natural aree.

is needed to establish or maintzin vegetative
jectives for grazing.

4. Where grazing
communities, defzne ob

5. Prohibit any form of recreational use if such uss threatens or
interferes with the oblectives or purposes for which the research natural

area is established.

6. Where special orders are needed to limit, restri
spaecific activities such as camping, seasons of use, or
are not compatible with the objectives of the research n
Forest Supervisor shall issue orders pursuant to 3& CF

B, To protect an area's features. Any such orders

pecial closure provisions of 36 CFR 261.53, (sese TSX
apr_.icable to viclaticns of orders).

7. Do not psrmit roads, trails, fences, on. an established
ressarch natural area Jnless they contribute to the objectives or to the
protection of the area. Boundary fencing is permicted for protection
agzinst livestock or excessive human use. Buildings are not permitted.
In rare instances, temporary gauging stations and iInmstrument shelters may
be desirable. Follow procedures at FSM 4063.31 for authorizing temporary
physical improvements. ’

8. Where pesc management activities are prescribed. they shall be as
specific as possible zgainst target organisms and Induce minimal impact

i
to other components oI the ecosystem.

0

. If practicabls. remove exotic pLant OY anirmal

mporarv Phvsicel Improvemsris.

£0€3.31 - Authorizing Zempo
plans for temporary gzuging stations and instrument s
Director shall ensure that these plans specifically fix T re o
facility, list actions to be taken, assign time limits for completion of
actions, and identif) ties responSLble for returning discturbed areas
to a natural condici
4063.32 - Resource Protection Guidelines. Specific management direction
for research natural areas must consider measures tc protect cthem from
fire, insect, disease, and animal activity. As a general guide,

extin gulsh as quickly as possible fires that endanger research natural
arezs using means that will cause minimal damage to the area (FSiH
4063.5j). Allow natural fires to burn only within a prescription
designed to accomplish objectives of the specific natural area. Take no
actions against endemic insects, diseases, wild plants, or animals unless
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the Regional Forester and Station Director deem such action necessary to
protect the features for which the research natural area was established
or to protect adjacent resources. If exotic plants or animals have been
introduced into an established research natural area, the Station
Director and the Regional Forester shall exercise control measures that
are in keeping with established management principles and standards to
eradicate them, when practical.

In protecting research natural areas within congressionally designated
areas (4063.5), the management direction for the research natural area
must meet statuatory mandates (FSM 1920). R
Follow provisions in FSM 2360 and FSH 1509.11, section 19, where the
research natural area is likely to involve cultural resources listed in
the National Register of Historic Places.

4063.33 - Scientific and Educational Use. Zncourage the
natural zreas by responsible sciantists and educators.
authorize educational use of a research natural area by

thoriz
upper class college or graduate student levzl.

Direct scientists interested in using a research natural area to contac:
the appropriate Station Director to outline to the Station Director thes
activity planned. Station Directors approve study plans proposed by
non-Forest Service scientists and execute cooperative agreements, whers
appropriate. As a condition of the cooperztive agreement, the scientisc:
shall be required to provide the Station Director, Regional Forester, and
Forest Supervisor with copies of all data, reports, and publications
resulting from the research including theses, dissertations, articles,
monographs, etc. The final report on the results of the research projecct
shall be submitted to the Forest Service no later than 1 year following
completion of the research.

Access to a research natural area by parties external to the Fores:
Service is authorized and approved by the District Ranger and shall
conform to conditions specified in approved study plans and/or
cooperative agreements. For research in wildermess areas, see FSM 2323.

Forest Service scientists shall cooperate in research conducted by
scientists from outside of the Forest Service, whenever possible, to k
informed as to the nature and progress of the work and to ensure that
research natural area values are maintained. Ensure that scientists
conducting research on a research natural area file copies of all
research data, reports, and other pertinent documents with the Station,
Region, and Forest.

All researchers conducting investigations which involwe the collection =
flora and/or fauna in a research natural ar2a must, as a condition oI
approval by the Station Director (or Regionzl Forester in Congressionall.v
designated areas (4063.5)) to use the area:

1. Obtain appropriate permits from State and Federal agencies.

2. Carefully control collection of endangered, threatened, or rare
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3. Deposit a voucher sample of each plant collected in the herbarium

of the State in which it is collected. The herbarium usually is located
2T z land-grant college or university.
L063.34 - Vegetation Management. Use only tried and reliable vegetation

il

anzzement techniques and then apply them only where the vegetative type
viZ be lost without management. The criterion here is that management

N
O

~wegetation and the natural processes governing the vegetation than would
Z2 cossible without management. Unless the manager is certain that the
zanzzement practice will meet this cricerion, do nothing.

The Station Director, with the concurrence of the Forest Supervisor, may
zuthorize management practices that are necessary for noxious weed
control or to preserve the vegetation for which the research natural area

was created. These practices may include grazing, control of excessive
anizzl populations, or prescribed burning.

.

xtrz care to protect undisturbed ecological climax conditions, such
th forests.

Use Zire to preserve a vegetative type only when &bsolutely necessary and
nen only with extreme caution.

L063.35 - Withdrawal from Mineral Entry. The Regional Forester may ask
the 3ureau of Land Management to withdraw a research natural area from
zineral entry after its establishment in conformance with section 204 of
the Tederzl Land Policy and Management Act of 1976 (90 Sctat. 2743, &3
C.S.C. 1701) (FSM 2761) (sec. 4063.2). ’

6 - Mineral, 0il, and Gas Leases. Proposals to offer Federal

al, oil, and gas leases on research natural zreas are evaluated by
ional Forester with concurrence of the Station Director using

‘z2rds set forth in FSM 2820 znd forwarded to the Chief for final
~

.27 - Monumenting Boundzries. Upon establishzent of a research
mztural area, clearly identify and monument corners and turning points of

the boundary in the field.

L063.4 - Establishment. Document each recommended research natural area
with an establishment record.

2062.41 - Establishment Record Content. Include all of the following
information in the sequence listed in an establishment record for a
recoxrzended research natural area. Where a particular item does not
pertzin to the recommended research natural area, enter a brief statement
explzining why it does not apply. Do not omit any item or leave the
subiect area blank. Use English units and then metric equivalents in
parsntheses throughout the record. Enclose the entire content in U.S.
Government Printing Office cover 6200-M7.

1. Maps and Photographs. As a minimum, each record must contain
(affixed to the inside of the front cover):

7 S
& v
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a. A road map showing the location of the research natural area
- with respect to the nearest city and the recommended access
routes to the area.

b. A map showing boundaries and ownership status of the
proposed area with roads and trails at a scale approximating 2
inches per mile (32 mm/km).

€. A vegetational map using Society of American Foresters
and/or Kuchler types with defined signs and symbols.

d. When available, a contour map.

Maps must indicate the direction "North". Include photograpnhs where they
add to the report. Copies of photographs should be submizced fo* entrv

in the Forest Service Permanent Image Collection housed a: c:
Agricultural Litrary through the WO Research Natural Arez
Submit a complzzz form FS ‘ Photograpnic Record, =1

znd slides R maps znd tnotogrsths in the i
zstablishment
2. Decisicn Notice/Designaction Order. This is a

instrument by which the Chief officially desfgnates
area. See sectlion 4063.42 for placement of the orde
and transmitting the establishment record to the Chi

it

Prepare a Decision Notice/Designztion Order using the 1
shown in exhibiz 2, section 4063.53, for research na
within and outside of Congressionally designated areas

1.

Coaotn (P

[N

Decisions made oy the Chief to establish a research natur
subject to appezl under 36 CFR Part 217. Prepare a separzte
of the decision to be published in the Federal Register =
CFR 217.5. Refzr to FSH 1509.12 for a sample format. Przzz-e
original and & vellow file copy and submit them along wizh
Notice/Designation Order.

3. Signature Page. This becomes the second page of the rezord whzn
the Decision Notice/Designation Order is added. Sign anc¢ date i: in
ink. Do not use "rubber stamp" or similar signature subs=zi
Exhibit 3, section 4063.5 contains a suggested format for
Dage dowcver, “he certification statement on meeting
olarning, envircummental analysis. and boundary i :
reéquirements is 2andatory. Tnis page and the remalndsr 22 the Tzws To:t
Zollows is affixzd to the insids of the back cover.

Tizle Txhiibic 4, szoticn 06305 di 5 L2 orez = -
Zor a cticle pazs

>.  Taxct 3 e Tendi

vse 2ll of che the €T recors
a. Iotroduction. Include historical background. uvses. and
ownership. Identify if the proposed area is within designatzd

wilderness, wild and scenic river, national recrezacion area, or
other Congressionally designated areas (4063.05).



4060
Page 17 of 25

(1) Land Management Planning. Indicate whether or not the
_Research Natural Area was included in the analysis and
recommendations in the Forest Plan. If not, reference the
Forest Plan amendment making the recommendation.

b. Objectives. Clearly state the objective(s) of estabrishing
the research natural area. They shall be based upon the
elements and values the area contains and shall reflect how T
research natural area can best serve the objectives listed uncer
FSM 4063.02. These objectives form the basis for any sulsequent
protection and management standards (FSM 4063.3) devised for the
area.

he
é

c. Justification Statement for Establishment of Area. Zxplain
how the recommended research natural area fills a gap in the
research natural area system and/or contains endangered,
threatened, or unique spacies of plants or animals that zmeric
habitat research.

d. Principal Distinguishing Features. Describe wzgetatlom,
aquatic or geologic types, unique floral assemblage, thrsatenszd
or endangered biota, and so forth.

e. Location.

(1) State the Name of the National Forest. Indicate if other
National Forest System lands are involved.

(2) Give the latitude and longitude in which the area cccurs,
in degrees and minutes.

,

{(3) Use one cf the following to describe the area:

i
[§4)
y—

(z) GCovernment Land Office System. Provide the
e s O

f cownship, range, section,

M09

o

description in T
and so forth.

3
!
i
th
2
1
'
¢

(b) Metes and Bounds. Use a clearly described, recognizable,
permanent feature as a starting point.

(c) Where the topography is sharply defined, provide a
narrative description of the boundary in conjunction witn a
topographic map. Record any monumentation and bearings and
distances for portions not sharply defined by topography. As an
example, ortho photography, County road survey markers, and
monumented survey markers may be used as starting pointcs to tle
the research natural area to a known point.

(4 Give the total acreage (hectares) of the area.

(5) List elevations in feet (meters).
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(6) Describe access to the area froz nearby towns or cities.
List recommended routes keyed to those shown on accompanying
maps. Suggest mode(s) of travel. Identify existing
obstructions and impediments to travel to and from the area and
make recommendations for bypassing thzm.

f. Area by Cover Types. List in tabular form the Society of
American Foresters (1980) and Kuchler types (post 1964) and
acreages (hectares) involved for each type. Account for all
areas (hectares) in the recommended zrea.

WVhere regional or local classificaticas of vegetation are well
established, list them. In much of West, where the
Daubenmire system of classification hzs bszen established, list
habitat types. Use regional, local, znd habitat type
classifications to supplemznt or refins the prizerv method of

zorer Tvpe classification.

?hvsical and Climatic londizi

[¢12}

ped
)

climatic conditions of ths
installation(s) that provid

length of the record, and :
instaliation from the recczmended ar:zz.
h Descriprion of Values.

(1) Flora. List endangered, threa
List dominant species. A cocmplete
establishment record, but rzcord as
zrailable.

Describe the nzbi

o]

f

0

M

[

{

ty

O rt
I

1
T
[t

52}

o]

L

[

(7]

t

See section 4053.43,
e authority on tree names.

. List rare anc endan
this informaticn Is &
or the establishzent
n as 1s availab.s. Us
erences To thass naz

OO Q. rh|p
h

o
rh

(%) Soils. Describe and cize availzzle scil ~Tars and
informacion.

(S) Lands. Address land status, whsther acquired or reserved,
any outstanding rights, and so forth {FSM 291
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(6) Cultural. Identify and describe known historical sites,
cultural

Indian mounds, campsites, and so forth. Cite available

studies.

(7) Other. Use this category to address other Zeztur
local importance.

i. Imcacts and Possible Conflicts. .z
already covered by forest plans or unit guides. sse TS
environmental analysis requirements.

(1) Mineral Resources. Discuss the mineral rassources
to exist in or adjacent to the area. It may be necess
have a qualified geologist or minerals specialist prov
information. If so, identify the professicnal by n

position and address. Prov1de as much quan:;ta:1ve inform

Note the intention to withdraw the arez from Tinmsral esrzre 2

the preposal is approved (FSM 4063.35).

(2) CGrazing. List possible conflicts and chza
result if the area is withdrawn from grazing us
a need for grazing in the area to achieve cerzal
natural area management obJectlves. Consider Ih
existing fences and the need and estimated cost
exclude livestock. Also consider what livestc
allotment management might be necessary to ach
natural area management objectives in lieu of

4063.3).

(3) TIimber. List values withdrawn from the tizber ctroducing
base JFSW AO€3 3). List totel forested zcres znd

{hecterzss) of commercial foresc.

(&) ‘“ztershed Values. Describe wactershed wzlues ¢ =hs zr=z:
(5) Recreation Values. Describe recreation ~aliues of

area. List possible conflicts with, or changes in. recreztic
use oi the area (FSM 4063.3).

(6) wildlife and Plant Values. (FSM 4C63.32 zand

Address the maintenance of suitable habitat Icr enczanger
threatened species.

(7) Sopecial Management Area Values. Identiir whether
establishment of a research natural area will impact the
purposes or management for which a congressicnally designated
area (4063.05) was established.

(8) TIransportation Plans. Identify transporctacion plans that

bty

will adversely impact the area. Also, indicate the research

naturzl area's impacts on the forest transportation system (FSM

4063.32).

.

4
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j- Management Prescription. Identify management prescriptions
designed to ensure maintenance of the objectives for which the
research natural area is recommended to be established.
(Include prescription information from the land and resources
management plan).

(1) Vegetation Management. If such practices as prescribed
burning and livestock grazing are to be used to maintain
ecologic conditions, describe those practices, explain their
use, and list their proposed scheduling. This shall include the
prescription for fire in and near the research natural area,
including the use of prescribed fire and the control of natural
fire. 1If parts of the research natural area are assigned for
eventual prescribed burning, they shall be described as well as
areas assigned for permanent protection from fire. Control of
fire within research natural areas shall be by methods that
cause the least disturbance. Normally, methods that employ
machinery shzll not be used.

In developing the prescription for fire, consider the role of

natural fire in sustaining or managing the vegetation. If fire
is prescribed, only part of the research natural area shzll be
allocated for prescribed burning and part shall be reserved for

permanent protection.

k. Administration Records and Protection. List the title,
position, and address of principal contacts responsible for
administering and protecting the physical area, for approving
and coordinating observational or nonmanipulative applied
research, and for maintaining the area's research data file and
list of herbarium and species samples collected. Highlizght
"special protection needs. If increased law enforcement act
is anticipated, identify provisions for adequately informing
public (FSM 5351).

iom

h

1. rchiving. The Station Director shall establish and
maintain a system for archiving data and reports from research
natural areas in a manner that will facilitate the exchange angd
transfer of information among Stations and scientists.

m. References. List all supplementary information and cite
published studies resulting from research conducted on tn

6. Appendix. Document needed natural diversity elemsnts;
from forest plans, regional guides, and envirorzzn

4003.42 - Assembly, approval, and Filing. Assemble an original and tu:
coples of the establishment record for & recommended research natura
area in Forest Service manuscript covers (form FS-6200-M7). The original
must contain all original materials and a signed signature page (exhibit

3, section 4063.5). Fasten maps and photographs to the left inside of

—
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e § 251,23

DESIGNATION OF AREAS

§251.23 Experimental areas and research
natural areas.

‘The Chief of the Forest Service
shall establish and Permanently
record a series of areas on National
Forest land to be known as experimen-
tal forests or €xperimental ranges, suf-
ficient in number and size to provide
adequately for the research necessary
to serve as a basis for the management
of forest and range land in each forest
region. Also, when appropriate, the
Chief ‘shall establish a series of re-
search mnatural areas, sufficient in
number and size to iYlustrate ade-
quately or typify for research or edu-

cational purposes, the important
forest and range types in each forest
region, as well as other plant commu-
nities that have "special or unique
characteristics of scientific interest
and importance. Research Natural
‘Areas will be retained in a virgin or
unmodified condition . except where

measures are required to maintain g

plant community which the area is in-

tended to represent. Within areas des-

ignated by this regulation, occupancy

under 8 special-use permit shall not be

allowed, nor the construction of per-

manent improvements permitted

€xcept improvements required in con-

nection with their experimental use,
unless authorized by the Chief of the

Forest Service,

(30 Stat. 35, amended, 16 U.S.C. 551)
(31 FR 5072, Mar. 29, 19663

PETERSBURG WATERSHED

§251.35 Petersburg watershed.

~All persons - are hereby prohibited
from entering upon the lands within
the Tongass National Forest, de-.
scribed in the act of October 17, 1940
(34 Stat. 1197), except Federal and ter-
ritorial officials, officials and employ-
ees of the town of Petersburg, Alasks,
Who may be required to enter thereon
to operate, maintain, or improve the
town’s water system, and persons who
have obtained permits from the
broper town official, which are coun-
tersigned by a local forest officer.
Timber may be removed from the area
under the regulations relating to the
disposal of national forest timber.

36 CFR Ch. Il (7-1-86 Ed.. —,

However, the Forest Supervisor |,
charge of the Tongass National Fore..
shall permit such removal only unge.
conditions which will adequately safe.
guard the water supply of the town o
Petersburg.

[6 FR 46 Jan. 3, 19413

SPECIAL USgs

SOURCE: Sections 251,50—251.64 appear g
45 FR 38327, June 6, 1980, unless otherwis.
noted.

Eprroriar Note: Sections 251.50—251 64
were approved by the Office of Manage.

ment and Budget under control number
0596—0062.

§251.50 Special uses,

(a) All uses of National Forest
System land, improvements, and re-
sources, except those provided for in
the regulations governing the disposal
of timber (Part 223) and minerals
(Part 228) and the grazing of livestock
(Part 222), are designated “special
uses” and must be approved by an au-
thorized officer.

(b) Nothing in this section prohibits
the temporary occupancy of National

- Forest System land for the protection
of life or broperty in emergencies, if a
Special use authorization for such use
is obtained at the earliest opportunity.

(¢) With the €Xception of “recrea-
tion events” and “special events” as
these terms are defined in-§ 251.51 of
this part and unless otherwise provid-

. ed by order issued under § 261.50 or by

regulation issued under § 261.70 of this
chapter, special-use ‘authorization is
not required for the noncommercial
usé or occupancy of National Forest
System lands or facilities for camping,
Dbicknicking, hiking, fishing, hunting,
horse riding, boating, or similar recre-
ational activity.

(d) Unless otherwise required by

~order issued under § 261.50 or by regu-

lation issued under § 261.70 of this
chapter, the use of existing forest de-
velopment roads and trails does not re-
quire a spécial-use authorization; how-
€ver, any such use is subject to compli-
ance with all Federal and State laws
governing the roads or trails to be
used.

[45 FR 38327, June 6, 1980, as amended at
49 FR 25449, June 21, 1984]
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4. Dispbsal of Timber and Forage by Cooperative Agreement. For
procedures to dispose of timber on National Forest System land by
cooperative agreement, see FSH 1509.11.

4062.62 - Cultural Practices. Research projects may use cash deposits
that were made in conjunction with timber sales for such purposes as

" erosion control and slash disposal. Use K-V funds only in accordance

with instructions in FSM 2477. Work that is strictly investigative in
nature must not be charged to these deposit accounts, however.

4062.63 - Grazing. Charging a grazing fee for the use of forage on
experimental ranges with National Forest status is optional. For
research purposes, forage on National Forest System lands can be disposed
of by a forage harvest permit. Issue written permits to provide for the
temporary use of experimental ranges for grazing to avoid claims of
dependency that may be construed eventually as a preference. Do not
purchase animals for grazing experiments, except under unusual
circumstances. ' ‘ :

For grazing expefiments that are conducted on other than National Forest
Service lands, use cooperative agreements that specify provisions.

4062.64 - Special Uses. On National Forest System lands, the Station
Director has sole authority to authorize special uses on those '
_experimental forests and ranges administered by the Director. The
Director shall authorize only those special uses that contribute to a
particular research program on the experimental forest and range in
‘question. See FSM 2704.35 for authority to issue special use permits.
See FSM 2715 for fée policy. ‘

4063 - RESEARCH NATURAL AREAS. Research natural areas are part of a
national network of ecological areas designated in perpetuity for
research and education and/or to maintain biological diversity on
National Forest System lands. Research natural areas are for
nonmanipulative research, observation, and study. They also may assist
in implementing provisions of special acts, such as the Endangered
Species Act and the monitoring provisions of the National Forest
Management Act. ' :

4063.01 - Authority. The general provisions of the Organic
Administration Act of 1897 (16 USC 551) authorize the Secretary of
Agriculture to designate research natural areas. Under regulations at 7
CFR 2.42, the Secretary has delegated this authority to the Chief, who,
pursuant to 36 CFR 251.23, selects and establishes research natural areas
as part of the continuing land and resource management planning process
for National Forest System lands (36 CFR 219.25 and FSM 1922) .-

4063.02 - Objectives. The objectives of establishing research natural
areas are to:

1. Preserve a wide spectrum of pristine representative areas that
typify important forest, shrubland, grassland, alpine, aquatic,
~geological, and similar natural situations that have special or unique
characteristics of scientific interest and importance that, in
combination, form a national network of ecological areas for research,
education, and maintenance of biological diversity.
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2. Preserve and maintain genetic diversity.
3. Protect against serious environmental disruptions.
4. Serve as reference areas for the study of succession.
5. Provide onsite and extension educational activities.

6. Serve as baseline areas for measuring long-term ecological
changes.

7. Serve as control areas for comparing results from manipulative
research.

8. Monitor effects of resource management techniques and practices.
4063.03 - Policy. Research Natural Areas may be used only for research,

study, observation, monitoring, and those educational activities that
maintain unmodified conditions.

The selection and establishment of research natural areas within the
National Forest System primarily emerges from continuing land and
resource management planning and associated environmental analyses

(FSM 1920 and FSM 1950). Forest plans shall include analysis of, and
recommendations for, any proposed research natural areas.establishment.
Where proposals to establish research natural areas arise outside of the
forest planning process, the affected Forest Supervisor shall prepare, as
part of an establishment record (FSM 4063), a forest plan amendment in
accordance with land management planning regulations (36 CFR 219.10(£);
FSM 1922.5) and environmental analysis policy and procedures (FSM 1950
and FSH 1909.15).

Unless catastrophic circumstances significantly alter the conditions for
which a research natural area was originally created such that it no
longer may serve that function, the designation of a research natural
area shall be in perpetuity.

The Forest Service shall cooperate with universities, private and
professional organizations, and State and other public agencies to
establish and maintain a national network of research natural areas
primarily on federally administered lands, as well as on lands under
other ownerships. '

- Funding of all on-the-ground resource protection and management
activities on research natural areas within the National Forest System
shall come from funds appropriated and allocated for the National Forest
System. For obtaining appropriated Forest Pest Management Funds when
necessary, see FSM 3400.
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4063.04 - Responsibility.

4063 .04a - Washington Office.

1. Chief. The Chief reserves the authority to determine what
important forest and range types are needed for a national network of
research natural areas (36 CFR 251.23), and to maintain quality among
Regions and Stations in the establishment and management of research
natural areas through oversight and common standards.

2. Deputy Chiefs. The Deputy Chief for Research and the Deputy
Chief for National Forest System have the responsibility to review the
research natural area program. As part of their review the Deputy Chiefs
are responsible for identifying important forest and range types needed
for the national network of research natural areas and recommending

 approval of these types to the Chief with the concurrence of the other
_ Deputy. o :

3. Staff Directors. The Washington Office Director of Forest
Management Research shall maintain a national record of all research’
natural areas.

4063.04b - Regions and Stations.

1. Regional Foresters and Station Directors.

- a. It is the responsibility of Regional Foresters, with
concurrence of Station Directors, to approve all new research
natural areas and to sign the implementing designation order.
This authority may not be redelegated. :

b. It is the responsibility of Regional Foresters and Station

" Directors to establish a Regional research natural area
‘committee to determine needs for research natural areas within
each Region and each National Forest and, with assistance from
this committee, to prepare an establishment record for each
recommended research natural area (FSM 4063.41). 1In
consultation with Forest Supervisors and District Rangers,

_ Station Directors have authority to approve all management plans
and to oversee and coordinate approved research on all research
natural areas, except for those research natural areas in
congressionally designated areas (see FSM 4063.05).

c. The authority to concur in issuance of mineral leases
including access to research natural areas on National Forest
" System lands is reserved to the Regional Forester, in
- consultation with and with the concurrence of the Station
Director. ' - '

d. The authority to approve management plans and to oversee and
coordinate approved research on research natural areas in
congressionally designated areas (FSM 4063.05) rests with
Regional Foresters (FSM 2323.04c). In exercising this
authority, they shall coordinate plans for research with Station
Directors. The Regional Forester, with the concurrence of the
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appropriate Station Director, shall prepare recommendations to
the Chief for any proposed Federal mineral, oil, and gas leases
on research natural areas that are acquired land (FSM 2820) and
on any oil and gas lease on National Forest System lands created
from the public domain.

e. Only the Station Director, after consultation with the
Forest Supervisor, can approve plans for temporary gauging
stations and instrument shelters (FSM 4063.31).

2. Regional Research Natural Area Committee. The role of this
committee is to identify the need for research natural areas on National
Forest System lands and to ensure that prospective areas are identified
in the forest planning process. Upon approval of a forest plan and
obtaining results of subsequent surveys of the area, the committee
recommends to the Regional Forester and Station Director establishment of
research natural areas and assists in the preparation of establishment
records. : ' . i : -

4063 .04c - Projects and Forests.

1. Research Project Leaders. Research project leaders are
responsible for coordinating with Forest Supervisors any planned research
activities within, and. adjacent to, research natural areas.

2. TForest Supervisors. Forest Supervisors have the responsibility
to execute approved management plans for research natural areas and to
administer, manage, and protect research natural areas. Forest
supervisors must coordinate with the Station Director or Director's
representativé needed changes in management or protection.

The authority to approve mining plans of operations is reserved to the
Forest Supervisor in consultation with, and concurrence of, the Station.
Director.

3. District Rangers. District Rangers are respomsible for direct
administration, protection, and, in accordance with approved forest plans

" and/or project prescriptions, management of established research natural
‘areas. : A

4063 .05 - Definitions.

1. Research Natural Area. "A physical or biological unit in which
current natural conditions are maintained insofar as possible. These
conditions are ordinarily achieved by allowing natural physical and
biological processes to prevail without human intervention. However,
under unusual circumstances, deliberate manipulation may be utilized to
maintain the unique feature that the Research Natural Area was
established to protect."” (Federal Committee on Ecological Reserves
1977. See FSM 4063.43 Suggested References, item 1.)

2. Biological Diversity. The variety and variability among living
organisms and the ecological complexes in which they occur. (Office of
Technology Assessment report dated March 1987.)
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3. ‘Genetic Diversity. The various forms or qualities of those
elements of germplasm that control transmission of hereditary
characteristics.

4. Exotic Plants or Animals. Species not native to the place where
found.

5. Special Management Areas. Certain lands within the National
Forest System designated administratively or by Congress for special
management consideration. Examples of administratively designated areas
include Archeological Areas, Historical Areas, Geological Areas, Scenic
Areas, National Recreation Trails, and Research Natural Areas. Examples
of Congressional designations include Wildermess, National Primitive
Areas, National Recreation Areas, National Scenic-Research Areas,
National Scenic Trails, and National Historic Trails.

4063.1 - Size Standards. Research natural areas must be large enough to
provide essentially unmodified conditions within their interiors. 1In the
West, 300 acres (121.4 hectares) of land is generally considered the
minimum size. In the East, where it may be impossible to find areas of
300 or more acres, consider establishing smaller areas, especially in
grassland systems and in areas with special vegetative, aquatic, or
geologic situations. Incorporate enough acres to ensure unmodified
conditions within their interiors and to protect the features and/or
qualities for which the research natural area is to be established.

4063.2 - Selection. Locate those research natural areas that best
represent the ecological conditions needed to complete the natural area
system in areas where conflicting uses are minimal. Whenever possible,

- select proposed areas that show no evidence of major disturbances by

humans, such as livestock grazing or timber cutting, for the past 50
years. Where possible, select entire small drainages because they
maintain interrelationships of terrestrial and aquatic systems,

- particularly valuable as baseline areas for research and monitoring, and

because they are easier to delineate and protect on the ground.

In the selection of representative areas; a pristine condition is the

~goal. However, when candidate areas in a pristine condition are

unavailable, then areas that reflect the pristine condition as closely as

~ possible may be selected.

In certain geographic regions and in certain community types, it will be
impossible to find candidate areas not containing exotic plant .or animal
life. Under these circumstances, the best available area that qualifies
in all other respects should be chosen.

Do not regard failure to withdraw an area from mineral entry as a

deterrent to selection and establishment of a desirable research natural
area (FSM 4063.35).

4063.21 - Mapping and Recordation. Ensure that the boundaries of
Tesearch natural areas are clearly identifiable in the field and in a
certification page of the establishment record. Accurately depict
boundaries on maps that are used for Forest Service research and
administrative purposes, but do not depict boundaries on maps that are
for sale to the general public.
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4063.3 - Protection and Management Standards. Standards for protection
and management of a research natural area must support and promote the
basic objectives and purposes of establishing the area. To ensure that

the standards do not digress from original objectives over time, make

sure that the establishment record clearly states the objectives for
establishing the area and identifies the special values for which the
area is being recognized (FSM 4063.41). In additionm, comply with the
following standards: ' ‘

1. Protect research natural areas against activities that directly
or indirectly modify ecological processes. The prime consideration in
managing research natural areas is maintenance of unmodified conditions
and natural processes.

2. Do not permit logging or wood gathering activities.

3. 1In research natural areas where livestock grazing is not part of
the management prescription, the Regional Forester and Statiom Director
shall, as appropriate; establish a level of acceptable casual or .
incidental livestock use that can be tolerated and is consistent with the
management prescription for the research natural area.

4. Where grazing is needed to establish or maintain vegetative
communities, define objectives for grazing. -

5. Prohibit any form of recreational use if such use threatens or
interferes with the objectives or purposes for which the research natural
area is established. o e

6. Where special orders are needed to limit, restrict, or control
specific activities such as camping, seasons of use, or other uses, that
are not compatible with the objectives of the research natural area, the
Forest Supervisor shall issue orders pursuant to 36 CFR Part 261, Subpart
B, to protect an area's features. Any such orders shall incorporate the
special closure provisions of 36 CFR 261.53 (see FSM 5353 for penalties
applicable to violations of orders).

7. Do not permit roads, trails, fences, or signs on an established

-research natural area unless they contribute to the objectives or to the

protection of the area. Boundary fencing is permitted for protection
against livestock or excessive human use.. Buildings are not permitted.
In rare. instances, temporary gauging stations and instrument shelters may
be desirable. Follow procedures at FSM 4063.31 for authorizing temporary
physical improvements. '

8. Where pest management activities are prescribed, they shall be as
specific as possible against target organisms and induce minimal impact
to other components of the ecosystem.

9. If practicable, remove exotic plant or animal life.
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4063.31 - Authorizing Temporary Physical Improvements. In approving
plans for temporary gauging stations and instrument shelters the Station
Director shall ensure that these plans specifically fix the tenure of the
facility, list actions to be taken, assign time limits for completion of
actions, and identify parties responsible for returning disturbed areas
to a natural condition.

4063.32 - Resource Protection Guidelines. Specific management direction
for research nmatural areas must consider measures to protect them from
fire, insect, disease, and animal activity. As a general guide,
extinguish as quickly as possible fires that endanger research natural
areas using means that will cause minimal damage to the area

(FSM 4063.41). Allow natural fires to burm only within a prescription
designed to accomplish objectives of the specific natural area. Take no
actions against endemic insects, diseases, wild plants, or animals unless
the Regional Forester and Station Director deem such action necessary to
protect the features for which the research natural area was established
or to protect adjacent resources. If exotic plants or animals have been
introduced into an established research natural area, the Station
Director and the Regional Forester. shall exercise control measures that
are in keeping with established management principles and standards to
eradicate them, when practical.

In protecting research natural areas within congressionally designated
areas (FSM 4063.05), the management direction for the research natural
area must meet statuatory mandates (FSM 1920).

Follow provisions in FSM 2360 and FSH 1509.11, section 19, where the
‘research natural area is likely to involve cultural-resources listed in

the National Register of Historic Places.
4063.33 - Scientific and Educational Use. Encourage the use of research

natural areas by responsible scientists and educators. Generally, do not
authorize educational use of a research natural area by anyone below the

upper class college or graduate student level. '

Direct scientists interested in using a research natural area to contact
the appropriate Station Director to outline to the Station Director the
activity planned. Station Directors approve study plans proposed by
non-Forest Service scientists and execute cooperative agreements, where
appropriate. As a condition of the cooperative agreement, the scientist
shall be required to provide the Station Director, Regional Forester, and
Forest Supervisor with copies of all data, reports, and publicatiomns
resulting from the research including theses, dissertations, articles,
monographs, etc. The final report on the results of the research project
shall be submitted to the Forest Service no later than 1 year following
completion of the research. ’

Access to a research natural area by parties external to the Forest
Service is authorized and approved by the District Ranger and shall
conform to conditions specified in approved study plams and/or
cooperative agreements. For research in wildernmess areas, see FSM 2323.
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Forest Service scientists shall cooperate in research conducted by
scientists from outside of the Forest Service, whenever possible, to keep
informed as to the nature and progress of the work and to emsure that
research natural area values are maintained. Ensure that scientists
conducting research on a research natural area file copies of all
research data, reports, and other pertinent documents with the Station,
Region, and Forest.

All researchers conducting investigations which involve the collection of
flora and/or fauna in a research natural area must, as a condition of
approval by the Station Director (or Regional Forester in congressionally
designated areas (FSM 4063.05)) to use the area:

1. Obtain appropriate permits from State and Federal agencies.

2. Carefully control collection of endangered, threatened, or rare
plants. '

3. Deposit a voucher sample of each plant collected in the herbarium
of the State in which it is collected. The herbarium usually is located
at a land-grant college or university. '

4063.34 - Vegetation Management. Use only tried and reliable vegetation
management techniques and then apply them only where the vegetative type
would be lost without management. The criterion here is that management
practices must provide a closer approximation of the naturally occurring
vegetation and the natural processes governing the vegetation than would
be possible without management. Unless the manager is certain that the
management practice will meet this criterion, do nothing.

The Station Director, with the concurrence of the Forest Supervisor, may
authorize management practices that are necessary for noxious weed
control or to preserve the vegetation for which the research natural area
was created. These practices may include grazing, control of excessive
animal populations, or prescribed burning.

‘Take extra care to protect undisturbed ecological climax conditions, such

as old-growth forests.

Use fire to preserve a vegetative type only when absolutely necessary and
then only with extreme caution. C

4063.35 - Withdrawal From Mineral Entry. The Regional Forester may ask
the Bureau of Land Management to withdraw a research natural area from
mineral entry after its establishment in conformance with section 204 of
the Federal Land Policy and Management Act of 1976 (90 Stat. 2743, 43
U.S.C. 1701) (FSM 2761) (FSM 4063.2). o

4063.36 - Mineral, 0il, and Gas Leases. Proposals to offer Federal
mineral, oil, and gas leases on research natural areas are evaluated by
the Regional Forester with concurrence of the Station Director using
standards set forth in FSM 2820 and forwarded to the Chief for final
decision. )
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4063.37 - Monumenting Boundaries. Upon establishment of a research
natural area, clearly identify and monument cormers and turning points of
the boundary in the field.

' 4063.4 - Establishment. Document each recommended research natural area

with an establishment record.

4063.41 - Establishment Record Content. Include all of the following
information in the sequence listed in an establishment record for a
recommended research natural area. Where a particular item does not
pertain to the recommended research natural area, enter a brief statement
explaining why it does not apply. Do not omit any item or leave the
subject area blank. Use English units and then metric equivalents in

' parentheses throughout the record. Enclose the entire content in the

manuscript cover (Form FS-6200-7).

1. Maps and Photographs. ' As a minimum, each record must contain

" (affixed to the inside of the front cover):

a. A legible road map showing the location of the research
natural area with respect to the nearest city and the
recommended access routes to the area.

b. A map showing boundaries and ownership status of the
proposed area with roads and trails at a scale approximating
2 inches per mile (32 mm/km).

c. A vegetational map using Society of American Foresters
and/or Kuchler types with defined signs and symbols.

d. When available, a contour map.

Maps must indicate the direction "North". Include photographs where they
add to the report. Copies of photographs should be submitted for entry
in the Forest Service Permanent Image Collection housed at the National
Agricultural Library through the WO Research Natural Area Coordinator.
Refer to maps and photographs in the text of the establishment record.

2. Decision Notice/Designation Order. This is a separate written

instrument by which the Regional Forester, with concurrence of the.

Station Director, officially designates a research natural area. See
FSM 4063.42 for placement of the order and for assembling and
transmitting the establishment record to the Regional Forester and
Station Director.

Prepare a Decision Notice/Designation Order using language and format
consistent with FSM 1950 and FSH 1909.15 for research natural areas both
within and outside of congressionally designated areas (FSM 4063.05).

Decisions made to establish a research natural area are subject to appeal
under 36 CFR Part 217. Publish notice of the decision as required by 36

CFR 217.5.
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3. Signature Page. This becomes the second page of the record when
the Decision Notice/Designation Order is added. Sign and date it in
ink. Do not use "rubber stamp" or similar signature substitutes.
Exhibit 01, FSM 4063.5 contains a suggested format for the signature
page. However, the certification statement on meeting land management
planning, environmental analysis, and boundary identification
requirements is mandatory. This page and the remainder of the text that
follows is affixed to the inside of the back cover.

4. Title. Exhibit 02, FSM 4063.5 displays the recommended format
for a title page.

5. Text. Starting with "Introduction"™ and ending with "Appendix™
use all of the following underlined titles in the establishment record.

a. Introduction.. Include historical background, uses, and
ownership. Identify if the proposed area is within designated
wilderness, wild and scenic river, nationzl recresation area, or
other congressionally designated areas (FSM 4063.05). '

(1) Land Management Planning. Indicate whether or not the
Research Natural Area was included in the analysis and
recommendations in the Forest Plan. If not, reference the
Forest Plan amendment making the recommendation.

b. Objectives. Clearly state the objective(s) of establishing
the research natural area. They shall be based upon the
elements and values the area contains and shall reflect how the
research natural area can best serve the objectives listed under
FSM 4063.02. These objectives forke the basis for any subsequent
protection and management standards (FSM 4063.3) devised for the
area.

~c. Justification Statement for Establishment of Area. Explain
how the recommended research natural area fills a gap in the
research natural area system and/or contains endangered,
threatened, or unique species of plants or animels that merit
habitat research.

d. Principal Distinguishing Features. Describe vegetation,
aquatic or geologic types, unique floral assemblage, threatened
or endangered biota, and so forth.

e. Location.

(1) State the Name of the National Forest. Indicate if other .
National Forest System lands are imvolved.

- (2) @Give the latitude and 1ongitude in which the area occurs,
"in degrees and minutes.

(3) Use one of the following to describe the area:

(a) Govermment Land Office System. Provide the legal
description in terms of township, range, section, part section,
and so forth.
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(b) Metes and Bounds. Use a clearly described, recognizable,

permanent feature as a starting point.

(c) Where the topography is sharply defined, provide a
narrative description of the boundary im conjunction with a
topographic map. Record any monumentation and bearings and
distances for portions not sharply defined by topography. As an
example, ortho photography, County road survey markers, and
monumented survey markers may be used as starting'points to tie
the research natural area to a known point.

(4) Give the total acreage (hectares) of the area.
(5) List elevations in feet (meters).

(6) Describe access to the area from nearby towns or cities.
List recommended routes keyed to those shown on accompanying
maps. Suggest mode(s) of travel. Identify existing
obstructions and impediments to travel to and from the area and
make recommendations for bypassing them.

f. Area by Cover Types. List in tabular form the Society of
American Foresters (1980) and Kuchler types (post 1964) and
acreages (hectares) involved for each type. Account for all
areas (hectares) in the recommended area.

Where regional or local classifications of vegetation are well
established, list them. In much of the West, where the
Daubenmire system of classification has been established, list
habitat types. Use regional, local, and habitat type
classifications to supplement or refine the primary method of
cover type classification. '

Key these references to the cover type map.

g. Physical and Climatic Conditions. Describe physical and
climatic conditions of the area. List the name of
installation(s) that provided the‘climatological data, the
length of the record, and the distance and direction of the
installation from the recommended area.

h. Description of Values.

(1) Flora. List endangered, threatened, and unique species.
List dominant species. A complete list is not needed for the
establishment record, but record as much information as is
available. Describe the habitat type of potential climax
vegetation species, if possible, of the various vegetative
canopy layers (such as trees, shrubs, and grasses). Use common
and scientific names and list references to these names in
footnotes. See FSM 4063.43, paragraph 4, for the Forest Service
authority on tree names.
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(2) Fauna. List rare and endangered species. List common
species if this information is available. A complete list is
not needed for the establishment record, but record as much
information as is available. Use common and scientific names
and list references to these names in footnotes.

(3) Geology. Describe the geology of the area. Provide
complete title citation of important geological reports that
include the area. Include the date of the studies or surveys.
Indicate the existence of any special interest areas related to

geology.

(4) Soils. Describe and cite available soil maps and
information. :

(5) Lands. Address 1énd status, whether acquired or reserved,
any outstanding rights, and so forth (FSM 5491).

>(6) Cultural. Identify and describe known historical sites,.
Indian mounds, campsites, and so forth. Cite available cultural
studies.

(7) Other. Use this category to address other features of
local importance. '

i Iﬁpacts and Possible Conflicts. If establishment is not
already covered by forest plans or unit guides, see FSM 1950 for
environmental analysis requirements.

(1) Mineral Resources. Discuss the mineral resources thought
to exist in or adjacent to the area. It may be necessary to
have a qualified geologist or minerals specialist provide this
information. If so, identify the professional by name, title,
position, and address. Provide as much quantitative information
as possible with discussion related to anticipated industry
interest.

Note the intention to withdraw the area from mineral entry if
the proposal is approved (FSM 4063.35).

(2) Grazing. List possible conflicts and changes that might
result if the area is withdrawn from grazing use, or if there is
a need for grazing in the area to achieve certain research
natural area management objectives. Consider the condition of
existing fences and the need and estimated cost for fencing to
exclude livestock. Also consider what livestock or grazing
allotment management might be necessary to achieve research
natural area management objectives in lieu of fencing (FSM
4063.3).

(3) Timber. List values withdrawn from the timber producing
base (FSM 4063.3). List total forested acres and acreage
(hectares) of commercial forest.

(4) Watershed Values. Describe watershed values of the area.
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(5) Recreation Values. Describe recreation values of the
area. List possible conflicts with, or changes in, recreational
use of the area (FSH 4063.3).

(6) Wildlife and Plant Values. (FSM 4063.33 and FSM 4063.34).
Address the maintenance of suitable habitat for endangered and
threatened species.

(7) Special Management Area Values. Identify whether
establishment of a research patural area will impact the
purposes or management for which a congressionally designated
"area (FSM 4063.05) was established. :

(8) Transportation Plans. Identify transportation plans that
will adversely impact the area. Also, indicate the research
natural area's impacts on the forest transportation system (FSH
4063.32).

j. Management Prescription. Identify management prescriptions
designed to ensure maintenance of the objectives for which the
research natural area is recommended to be established.
(Include prescription jnformation from the land and resources
management plan).

(1) Vegetation Management. If such practices as prescribed
burning and livestock grazing are to be used to maintain
ecologic conditions, describe those practices, explain their
use, and list their proposed scheduling. This shall include the
prescription for fire in and near the research natural area,
including the use of prescribed fire and the control of natural
fire~ 1f parts of the research natural area are assigned for
eventual prescribed burning, they shall be described as well as
areas assigned for permanent protection from fire. Control of
fire within research natural areas shall be by methods that
cause the least disturbance. Normally, methods that employ
machinery shall not be used.

In developing the prescription for fire, consider the role of
natural fire in sustaining or managing the vegetation. If fire
"is prescribed, only part of the research natural area shall be
allocated for prescribed burning and part shall be reserved for
permanent protection.

k. Administration Records and Protection. List the title,
position, and address of principal contacts responsible for
administering and protecting the physical area, for approving
and coordinating observational or nonmanipulative applied
research, and for maintaining the area's research data file and
1ist of herbarium and species samples collected. Highlight
special protection needs. If jncreased law enforcement action
is anticipated, identify provisions for adequately informing the
public (FSM 5351). '
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4063.5 - Exhibit 01

SIGNATURE PAGE

for

RESEARCH NATURAL AREA ESTABLISHMENT RECORD

(Name of the) Research Natural Area
(Name of the) National Forest

(Name of the County and State)

The undersigned certify that all applicable land management
planning and environmental analysis requirements have been met
and that boundaries are clearly identified in accordance with

FSM 4063.21,

Prepared by

Mapping and Recordation and FSM 4063.41 5.e(3)
in arriving at this recommendation.

Date

(Typed name, title, affiliation of

person

who prepared the report)

Recommended by

Date

Recommended by

(Typed name), District Ranger, : District

Date

(Typed name), Forest Supervisor,

Concurrence of

Date

(Typed name), Station Director, Station

National Forest
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4063.5 - Exhibit 02

TITLE PAGE

Establishment Record for

(Name of Research Natural Area)
Research Natural Area within

(Name)

National Forest, .
(County) (State)
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4064 - LONG-TERM WATERSHED INSTALLATIONS.

4064 .02 - Objectives. Establish and maintain calibrated watershed
installations on National Forest System and other lands to provide
long-term data where and when appropriate.

4064.03 - Policy. Station Directors shall share long-term watershed data
with appropriate cooperators.
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' De51gnated research coordlnators shall:

research natural areas (RNAs).E

o . Encourage the research comnunity to use fac111t1es;through
- ilnternal and external contacts made at conferences and symposia. o

B c. Assure that Forest contact is aware of past and continulng .
.- ox° research on the RNAs and coordinate with Forest contact and expedite :
BRI - processing of- plans requiring Station Director's approval, o

~t

e d. Encourage publication of results of scientific studies - -
" “and obtain reprlnts of artlcles for the WESTFORNET 1ibrary.\».;gf'

e. Encoura«e fundlng of studles to provide basic ecologlcal - o
inventory and characterization, and closely coordinate these efforts
with the Forest contact. Consider outside funding sources such as
. , . Man and the Biosphere and National Science Foundatlon as well as
(j' 1n-house funding,

o f. Malntaln a continuing flle of 1nformat10n and actlvitles
‘Alncludlng records of how proposed

‘h“- go Partlclpate in periodic Forest activ1ty rev1ews of RNAs
. to assure that they are belng managed in accord Wlth FSM 4063.

The Regionald ﬂ
Forester and Station Director shall establish an RNA Committee
.composed of Research and’ Regional Office personnel Thls'cqnnuttee

~,“~f, , Identlfy areas on the Forest uhich might represent f:res’ and
" range. land types that’ are not presently represented,:request and-
-schedule rev1ew of proposed areas by. the RNA Commxttee, and
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b. Maintain the 1ntegr1ty of identified RNA candidate areas
until Forest plans and establishment actions are completed : (Exhibit
2).

' Co Assure that environmental analysis: nd operating plans for .
“locatable and leasable minerals protect the integrity. of established:
.Aand candidate RNAs

d, : Assure that established and targeted RNA® representation
receive appropriate consideration in all alternative land management,
planning allocations. Document briefly in the planning record areas
" proposed but ‘not meeting identified needs ‘or standards for RNA’
establishment R

e Prepare the required establishmentfreports for oandidatef*
areas identified in approved Forest plans in a“timely manner; "

f. Schedule and conduct reviews of RNAs'periodically to” assure
that they are being managed in accord with FSM 4063 through**
FSM 4063.5 and recommend to the Committee actions necessary’ to
effectively manage the program, resolve identified conflicts, and
improve direction.

g. Designates Forest RNA contact to facilitate the RNA program
by:

1) Maintaining reeords of use and activity on establiShed '
RNAs.,H:“ , :

(2) Assuring the research coordinator (Exhibit 3) consults
with the District Ranger during the rev1ew and approval of plans
for use by the Station Director. ‘

. (3) Referring scientific inquiries to tbe approp 1ate
_E?research coordinator.




' 1°5AA5$“festhat proposed and‘recommended areas meet the criteria
and quallfy as research natural areas (RNAs), L

Provide the necessary direction to assure that RNAs are
adequately addressed by Forest land management plans, ’

3.7 ~“Recommend approprlate standards and guidelines for
establishment and maintenance of baseline data and for protection of
resources to 1nsure meeting RNA objectives.

SR ¥y ?Monltor progress in achleving objectives ‘through rev1ew of
Forest plans ‘and conductlng appropriate activity reviews.

5. Provide the necessary direction in the context of land
management plannlng to establish and manage RNAs.;.

Rits

i
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ngs’ ommittee shall meet annually in September, or “as S
cheduled "to establish an anmual work plan and recommend appropriate N
,courses of actlon to the Regional Forester. The task group shall </

" Committee shalls

: 1. Provide annual report to the Washington Office on status of
designated RNAs in Region 3. -

2. Document annual plan of work and provide annual report to
Deputy Reglonal Forester, Resources, FSM 1350,

FSM 5/87 R=3.SUPP 12




United States Foreét washingtoh 14th & Independence SW

Department of Service < -Office =~. P.0O. Boxz 96080
Agriculture . Washington, DC 20050-60S0

Reply to: 4060-3 (LMP) Date: July 19, 1993
Subject: Research Natural Areas Program Strategy

To: Regional Foresters, Station Directors, Area Director,
and IITF Director

In 1991, National Forest System and Research made a financial commitment of
$490,000 to the Forest Service Research Natural Area (RNA) Program. Designed
as an annual commitment over a 5-year period, this fund has been crucial to
the establishment of new RNA’s and to commencement of mew research and
monitoring projects nationwide. The RNA Program has, partly due to that
financial support, become a vigorous component of Forest Service activities in
the areas of ecosystem management, biodiversity, research, and monitoring.

Just over a year ago, representatives of all Regions and Stations began
working together to formulate a working plan or strategy to guide research and
management activities on the 289 RNA’s we have established throughout the
National Forest System. The enclosed completed document will be used to
advance Forest Service and natural resource management interests in the

various ecosystems represented across the Nation by our RNA network.

We anticipate that actions taken to implement the strategy will aid the
continued contribution of the RNA Program to the promotion of research,
biodiversity, ecosystem management, and forest management, in general, over
the coming years.

/s/ George M. Leonard
for

F. DALE ROBERTSON
Chief

v

Enclosure

1920 LRMP:lo¢-1993:1IRNA StrategyForest
Service:FMR:S.Krugman:pj:05-20-92: (202) 205-1555I CONCUR:
J.WHITMORE:05/20/92I CONCUR: P.JOHNSON:05/20/52FS:LMP:P.Boland:1920
LRMP:10C-1993:6/29/93:

V



STRATEGY 3: - = - -

Streanline RNA establishment procedures. .
RATIONALE. The current process for establishing RNA’s is burdened with
outdated procedures involving redundant efforts and expending unnecessary staff

time and money. The role of RNA management in forest plan implementation is
unclear. :

Goal A: Review establisghment requlrements for RNA’S and develop a revised,
efficient process.

Goal B: Clarify the role of forest plans and National Environmental
Protection Act (NEPA) procedures in RNA estab11shment and management.

Goal C: Standardize procedures for RNA evaluation, selection, and
establishment once a revised process is approved.

OPPORTUNITIES TO CHANGE PROGRAM MANAGEMENT AND IMPLEMENTATION

STRATEGY 4:

Within management direction provided by forest plans, review RNA monitoring and
management strategies and adjust as appropriate, to protect the areas and
promote desired ecological conditions (composition, structure, function, and
natural succession) for the sites.

RATIONALE. Past intervention in natural disturbance regimes (e.g., fire and
pest suppression), intensive management on adjacent lands, and heavy research

" and recreational use in some sites have created situations in which review and
adjustment of monitoring and management strategies are needed to ensure that
the natural diversity and succession for which the areas are recognized are
protected. Lack of monltorlng and approprlate management adjustment can result
in degradation of the sites, mak1ng them useless as reference areas for
ecosystem management.

Goal A: Review monitoring requirements for RNA’s in forest plans and
recommend standardized but flexible baseline approaches to ecological
monitoring for RNA’s.

Goal B: Expedite effective, timely RNA management, linked to monitoring,
with appropriate forest plan amendment if needed.

STRATEGY 5:

Expand research in RNA’s without impacting the ecological values for which the
areas are selected.

RATIONRALE. Although RNA’s are specified for mommanipulative use, this has been
difficult to define and enforce. As a result, some RNA’s have received
inappropriate use for research and administrative studies. On the other hand,
many RNA’g are not used at all for research and are greatly under-used by
Forest Service Research and National Forest System managers.

3




BGoal A: Develop guidelines at regionali _d station levels for research and
administrative studies on RNA’s that ensure site protection, recognizing
the need for flexibility due to the variable nature of different sites.

Goal B: Expand use of RNA’s by Forest Service and externmal research
communities in ways that contribute to forest plan goals and cbjectives.

Goal C: Establish flexible data management systems at regional and
station levels that promote scientific study of RNA’s and facilitate use of
research and monitoring information in ecosystem management. '

STRATEGY 6:

Improve support for the RNA Program through education, publicity, and
communication. C . .

RATIONALE. Lack of knowlédge and support for the RNA Program within and
outside the Forest Service currently limits the ability to establish new areas,
manage established areas, use them within ecosystem management, and obtain
scientific information f£rom them.

Goal 2: Develop a promotional program for National Forest System managers
and researchers (Forest Service and external) that stresses the role of

RNA‘s in ecological approaches to management.

Goal B: Develop promotional programs for the public emphasizing support
and understanding of RNA’s, not encouraging public use.



MESSAGE SCAN FOR JERRY ELSON

To RNA
From: REGGIE A. FLETCHER:RO32
Postmark: Jun 14,93 1:47 PM Delivered: Jun 14,93 1:53 PM

Subject: Forwarded: RNA MANAGEMENT AREA PRESCRIPTION
Comments:

From: REGGIE A. FLETCHER:R03A

Date: Jun 14,93 1:47 PM

FYI, If you have any suggestions please pass to Tom.

Previous comments:

From: Tom Andrews:S28A

.Date: Jun 14,93 1:27 PM

HI! Enclosed is the latest working of the RNA Management Area
Prescription for the Plan Revision on one of Region 2’s Forests. It
will be a prototype for other Forests as they go into Plan Revision.
Any comments? Thanks, Tom



RESEARCH NATURAL AREA MANAGEMENT AREA PRESCRIPTION Draft
Arapaho and Roosevelt National Forests 6/14/93 TA

6.3 RESEARCH NATURAL AREA

Emphasis: Research Natural Areas (RNAs) form a network of ecological reserves
designated for non-manipulative research, education, and the maintenance of
biodiversity. This prescription is applicable to designated RNAs and areas
which are proposed for RNA designation.

Desired Future Condition: RNAs are selected to preserve a spectrum of
relatively pristine areas that represent a wide range of natural variability
within important natural ecosystems and environments (e.g. forest, shrubland,
grassland, alpine, aquatic, and geological environments) and areas that have
special or unique characteristics of scientific importance. RNAs are also
selected to: serve as reference areas for evaluating the range of natural
variability and the impacts of management in similar enviromments; protect and
maintain representative and key elements of biological diversity at the
genetic, species, population, community, and/or ecosystem levels; serve as
areas for the study of ecosystems and ecological processes including
succession; provide onsite and extension educational activities; and serve as
baseline areas for measuring ecological change.

RNAs are managed to maintain natural (relatively pristine/presettlement)
conditions by allowing ecological processes to prevail with minimal human
intervention. However, under some circumstances, deliberate manipulation may
be utilized to maintain the ecosystem or unique features for which the RNA was
established or to reestablish natural ecological processes. Vegetation,
habitat, soil productivity, water quality, and ecological processes will be in
natural condition (within the range of natural variability). Specific
management direction (addressing fire, grazing, etc.) will be developed for
each RNA as part of the Establishment Record or in separate Management
Implementation Guidelines.

The setting is natural. The sights and sounds of people as well as other
management activities within the area will be infrequent, but may be common in
adjacent areas.

No new facilities will be provided. Motorized use is prohibited, except when
necessary to provide research or educational access.

Recreational use is allowed, but not encouraged, except for interpretation and
education. Publicity that would attract the general public to the area will be
avoided. :

No extractive uses are allowed, except those arising from existing mineral
rights.



MANAGEMENT AREA STANDARDS AND GUIDELINES
(These apply in addition to Forestwide Standards and Guidelines.)

General

1

Protect the natural condition of the ecosystem and its processes and
any species or values for which the RNA was proposed. Standard

Recreation Management

2

Allow nonvehicular recreation, except when it is a threat to the
values for which the RNA was proposed. Standard '

Allow trails which exist prior to RNA proposal for recreation and
scientific or educational access, except when they are a threat to the
values for which the RNA was proposed. Guideline

Utilize restrictions or closures under 36 CFR subpart B when necessary
to protect the area from actual or potential damage due to public use.
Standard

Travel Management

5

Prohibit the construction of new roads and trails, except when new
trails are necessary to correct resource damage occurring from
existing trails. Standard

Prohibit mountain bikes and all other. vehicular use, except when they
provide necessary access for scientific or educational purposes.
Standard

Close or obliterate existing roads, except where they provide
necessary access for scientific or educational purposes. Guideline

Vegetation Management

8

Prohibit logging and wood gathering activities. Standard

Range Management

Prohibit livestock grazing, except when it is used to approximate a
natural grazing regime for maintaining the native vegetation.

Allow (but do not encourage) hunting and fishing, except when they are
a threat to the values for the which the RNA was proposed. Guideline

Prohibit habitat manipulation for wildlife, unless it is part of
Management Implementation Guidelines to provide for more natural

9
Guideline
Fish and Wildlife Management
10
11
conditions. Guideline
12

Allow habitat manipulation when it is necessary for the protection of
Threatened, Endangered, and Sensitive Species. Standard



Fire and Fuels Management

13 Allow prescribed natural fires to burn. Guideline

14 Control human caused fires that are a substantial threat to human
development outside RNA boundaries, and all fires where excessive fuel
buildup from past fire suppression threatens the RNA. Guideline

15 Use fire suppression techniques which minimize disturbance. Use
natural barriers to confine or contain fire where possible. Standard

16 Use management ignited prescribed fire when it is necessary to restore
a natural fire regime or to reduce unnatural fuel loads. Guideline

Integrated Pest Management

17 Allow natural outbreaks of native insects and diseases to proceed
without intervention, unless they are a substantial threat to
important resources inside or outside of RNA boundaries. Standard

18 Use control methods which minimize disturbance. Standard

19 Control populations of exotic (non-native) plant and animal species,
where feasible. Use control methods which minimize threats to native
species. Guideline

Facilities Management

20 Prohibit buildings and developed recreation sites, unless there are
exceptional circumstances (such as historic sites listed in the
National Registry) which do not threaten the values for which the RNA
was proposed. Standard

Minerals Management

21 Withdraw the area from mineral entry in conformance with Section 204
of Federal Land Policy and Management Act of 1976 (PL 94-576) when
withdrawal is necessary to protect the values for which the RNA was
proposed. Standard '

Special Uses

22 Permit special uses only if they do not conflict with the values for
which the RNA was proposed. Standard

23 Require approval of proposals for non-manipulative research by the RM
Station Director (or representative) and the District Ranger.
Standard
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MANAGEMENT AREA M

DESCRIPTION

MANAGEMENT EMPHASIS

STANDARDS AND GUIDELINES

MANAGEMENT DIRECTION

MANAGEMENT AREA M

This area consists of the one existing and two proposed Research
Natural Areas (RNA). These areas offer etosystem representation
appropriate to meet needs identified by the Southwestern Regiorn. The
existing Monument Canyon RNA is a 640 acre section consisting primarily
of Ponderosa Pine. The Canada Bonito RNA is 300 acres of Thurser
Fescue. while the Ladrones Mesa RNA is 500 acres of Juniper savannah.

These areas will be managed to provide opportunities for non-disruptive
research and education. This management includes allowing =nztural
processes to occur and :he protection of natural features. Uss
restrictions will be imposed as necessary to keep areas in =theip
natural or unmodified condition. There will be no harvest of ti~zer or

firewood. nor will this arez 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 (Ladrones Mesa) for the protecticn and
study of a juniper savannah.

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

There are no vegetation modification practices proposed in this
management area.

Land Suitability Acres
Total suitable timber 0
Total Management Area 1.440

In addition to the forestwide standards and guidelines. the following
specific standards and guidelines will apply to this management area:

PROGRAM ACTIVITY MANAGEMENT AREA M
ELEMENT MIH CODE STANDARDS AND GUIDELINES
RECREATION AO8 Allow nonmmotorized dispersed recreation activites provided they do not

150

modify the area or threaten or impair the research or educational value
of the area.
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MANAGEMENT DIRECTION

MANAGEMENT AREA M
Require recreation users to pack out all their trash.
Cross-country vehicular travel is prohibited within study areas.
No open campfires will be permitted.githin 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 activities.

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

Roads will not be constructed in this management area. Road
management and closures will be implemented with the objective of
closing roads where they currenfly exist. except as necessary to
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 area per decade.
Low intensity wildfires will have no size limitations.

Limit suppression action to the use of hand tools.

Fuel treatment will be commensurate with management objectives and
direction for individual RNA's.

Allow prescribed fire. using planned and unplanned ignitions in
Ladrones Mesa and Canada Bonito RNA's to maintain these fire dependent
ecosystems.

151




a7 SIS

s o mmm wtan ey 4et

»
e e

B TS

FORM ©200-8 (1/64)

UNITED STATES GOVERNMENT Department of Agriculture—Forest Service ‘
Begion 3, Sents ¥s, Vew Mexico 87501

Memorandum

T0 : Begiomsl Fereatex . File No. 4860

FROM : g, E. Latimeve, Yovest Superviser Date: - Jgmsaxy 3, 1967

SUBJECT: pegearch Facilities - Hatural dress - Your reference:  §/26/66

FPollowing is our veport on the existing Mooument Canyon Hatural ives
located on the Jemez Renger Bistrict, Sants Fe National Forest.

This report format follows the five items listed in your memorandum.

1. Conformance with criteria as set foxrth in FSM 4063:

a. 4063.3 - Bize = Monument Canyon encompasses 640
scres. This size is sufficient to protect um~
sodified conditions in the interior areas.

b. 4063.4 - Protection and Msnsgemeat - Monument Camyon
has been protected sgsinst sctivities which directly
or indfrectly modify its research walues with the

following emceptions:

1. The ares is grazed by domestic livestock
under Hational Porest Permit. There is
very limited suiteble grazing land within
the ares. Specific timhveoccaionauy
been wsed as “selt groumds.™

2. & minor smownt of dead wood has been zTe-
moved from the area by wood haulers. There
is no evidence ef removal ef liviang toees.

€. &063.41 - Identification - The Matural Area has beem
idmufiadoalymmimupsndinglm There iz
o on-the-ground identification st present.

d. 4&063-42 - Fences - There are uwo fences around or within
the gres.

@. 4063-63 - Publicity - As far as we know, the srea has
been publicized only in very limited correspondemce with
professional groups such as the $.A.F., University of
¥ew Mexico, etc. We feel that the genersl public is
completely vnsware that the ares exists,

'
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3.

b

£. 4063,44 - Fireisal Japrovesents - There iz an existing

8. 4063.45 - Protectiop - There is wo evidence of major

he #063.46 - Public Use ~ The ares is subjectsd to vexy
mmwm”ue-my:aw
plenicking end bunting use.

1. 4063.47 - gelentific snd Educetional Uge - To the

best of ocur knowledge, no Spocific resesarch use has
ever been made of the sves.

jo 608348 - tion rianss = Nothing has been
 done.

k. 4063.49 - Hiners] Entry - The area has not beea with~

émou from uinergl sntry.

Pmtmdwtmofmmutmmmmmcnmmr
£1. Briefly, it is open to grazing, has had some dead wood ve-

- moval, and {s subject to sume hunting and pienicking use.
He propose ne mew Research Hatursl Advess on the Senta Fe.

should the existing Momment Canyon MHaturzl Aves remain in its

" pregent status, we smticipate only mimor problexs of comtinued

eduinistration and protection to pmmt gtandsrde. To menage

the grea properly, it would be nécessary te esmclude grazing,
discourage picnicking and wood hauling, and intens$fy our

fire prevention efforts.

The facresse in management intemsity necesssry would depend

on the smount of protection deamed necessary.

Cur moet fmmediate menagement problem concerning Homment
Ceuyon is one of fire contwol. The entire arese is covered

by an overmature, decadent stand of Pondercsa Pine and
Mixzed Conifer with & great mmber of snags. The under-

story is a wvery, very demse thicket of pine reproduction,

much of which is snow damaged and lying on the groumd.

The area feces the prevailinz soutimest winds end lightning
or unane-cgused fires could be dissstrous., We have invested

considerable from P&M snd APW funds ia mearby TSI operations.




Wmmmmmmwmm
immndiate plass for use of the aves.

mmﬁmhmm-
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Mﬁstthatnm&nmbmmm@
the area.

Mmmtmdhmlmm,b&u&om
and edjoining Forest, becasuse of coanditions and types
of fuels.

Our desire to practice multiple-use mansgemsnt on all
lands not specifically needed for single purposes.

ibe incresse in mansgownent necessary to macil the gosls
of a Rarural Aves. Incresscd sapenditures do noi mess
tg be justified wmder currvent use,

Our feeling that asrees within nearby wilderness areas
satisfy the needs for :gz::m:al aress.

e would further recommend that the area be scheduled for timber

harvest

iz the nesr future, both to srrest timber mwoztality and

decresse the fire hazerd, subject to any harvesting vestrictions
deesed necessary by Timber Monggament, the Besesrch Station,; end
du Porest.

DASchultz: gmm

Ce: R.o.
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Natural ABeas . c (’ )
Santa Fe .

MONUMENT CANYON NATURAL AREA

_:EEEOSG

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, T. 18 N., R. 3 E., N.M.P.M. - Surveyed. All national forest
- land. The northern fringe and NE drop dowa over the rim of East Fork of

the Jemez River, kmown here as Monument Canyon. The balance is plateau
land at the head of a southwesterly drainage. Arez 640 zcres.

Acreage by Dominant Cover Type

All western yellow pine type.

Physiography and Climate

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

Forest Value

About 570 acres is commercial sawtimber; the remaining TO acres is classed
as inaccessible. The volume is estimated at 8500 board feet per acre.
Pole growth and reproduction in seedling and sapling stages are excellent.

Agricultural Value

_ None

Grazing Value

Negligible. The 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.
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Transportation

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

Public Sentiment

So far as known there would be little public interest in the area
outside of scientific circles.

Plan of Management

The primary protective measure is to guard against cutting. Neither live
nor dead timber should be cut unlegs in. connection with fire or insect

- control. No roads or trails except those needed 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 is part of a larger one designated in a cooperative agreement
with the University of New Mexico providing for joint study of biological.
archaeological, climatological, and related problems. This agreement under
the title "Cooperative Agreement Between the Depariment of Agriculture ari
the University of New Mexico for the Purpose of Research and 6bservation
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. Andrevs
Forest Supervisor

G. A. Pearson /s/
Director, Southwestern Forest and R.nge
Experiment Station

/s/ Frank 0. W. Pooler
Regional Forester

Washington 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, uss, ppotection,
and administration of the National Forests, I do hereby designate as tze
Monument Canyon Natural Area the lands described in a report dated

, by ; sald 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







Monument Canyon Research Project

Summary of Field Sampling Protocols
Rev. 27-Jun-99

[200 m centered grid and .5-ha fire record sampling area

A. Establishing a grid point marker.

1. Select pre-computed UTM coordinates.

2. Navigate by GPS to coordinate point in field.

3 Average GPS coordinate readings to maximize accuracy; record actual coordinates
on data sheet, and correct waypoint in GPS unit. '

Place and tag permanent plot stake.

Mark stake and two trees on either side of point with orange flagging, using
enough flagging to allow good visibility and movement in wind. Write grid point
number on tree flags.

Record slope and aspect.

Describe stand conditions briefly.

ook

=N o

EQUIPMENT NEEDED:

Data forms

Rebar stakes, preferably > 12 cm (30”)
Tags, wire, and nails

Hand sledge

Pliers with wire-cutters

GPS

Orange flagging

Large Sharpie/marker

Sighting compass

Clinometer or laser rangefinder

O Yy |

B. Fire scar search.

1. Establish a search radius of 40 m from the grid point, using 2 100-m tapes,
creating a circular plot of = .5 ha, or by measuring distance to individual trees.
2. Search the sampling area for the best-recording fire-scar trees within the search

radius. Apply a metal tag on the side of each tree facing the pin, flag each tree with
yellow, and record:

a. Tag number,

b. Location (GPS waypoint, map location, or bearing (° M and distance

from grid point),

c. Species,

d. Dbh, dsh, or drc (cm),

e. Number and condition of visible fire scars,

f. Tree condition code,

g. Notes.



Monument Canyon Research Project, Field Sampling Protocols, 27-Jun-99

EQUIPMENT NEEDED:

T O Y I O Y

=0

Note:

Data forms
Yellow flagging
Sighting compass
GPS : .
Laser range finder (optional)

DBH tape

Claw hammer

2-100 m tapes

50 m tape

Tags and nails

Tree condition code key

. Fire scar collection.

Collect a section or other appropriate sample from the 2-3 best-recording trees,
and complete LTRR Section Data Sheet.

Core trees (as close to the ground as possible) from which sections are collected if
possible, recording coring height and side.

The purpose of collecting scars from two trees is to increase sample depth for the
time period they cover. Additional trees may be sampled if they will increase
temporal coverage of the fire record (e.g. very old trees), even if there is no
apparent replication at the location.

E Q UIPMENT NEEDED:

Oo0ooogon

LTRR section forms

MCN data forms

Chainsaw and accessories

Increment borers, accessories, straws, straw tubes
Ultrafine Sharpies and heavy markers

Packing tape
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[l—hectare intensive fire-sampling cells (10.000 m®)

L. Locate pre-selected grid corner and cell orientation using map, compass, and GPS.
Tape or flag sides, using physiographic and land-use (roads, RNA boundary)
features for convenience. Flag and GPS corners.

3. Systematically cruise cell, in strips of no more than 20 m (see Group Search
Procedures).
4. For all fire-scarred objects, apply a metal tag and record:

a. Unique identifying number,

b. Location (GPS waypoint, map location),

c. Species,

d. Dbh, dsh, or drc (cm),

e. Height (m),

f. Scar location (if any), and approximate compass bearing (° M).
g. Number and condition of visible lesions,

h. Tree condition (code),

i. Notes. .
5. If a section or other appropriate sample is extracted, complete LTRR Section Data
Sheet.
6. If a core is extracted, record coring side and height on data sheet.

If sampling area is defined by topographic or other features rather than pre-established
grid points, area sampled will be computed during GIS analysis.
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rzs-hectare overstory size/density plots (50 m x S0 m = 2,500 m’)

1. Locate a pre-selected grid point.
2. Record slope and aspect if not already on Grid Point Data Form.
3. Tape off 50 m x 50 m plot, centering the plot on the grid point, using 2 100-m

tapes starting at lower-left corner. Align plot sides parallel and perpendicular to the
slope contours. Flag and map or GPS corners
3. For all:
a. Standing trees, snags or fallen logs of any species > 30 cm Dbh,
b. Scarred trees, or
¢. PIPO with old-growth morphology (see Old-growth characters decision
rules),
tag toward pin and record:
a. Tag number,
b. Species,
¢. Number and condition of fire scars (if plot is in previously-
surveyed 1-ha cell, these will have already been recorded),
e. Location (GPS waypoint or plot coordinates (m.m); the latter is easiest
with two people),
f. Dbh, dsh, or drc (cm).
g. Condition (code).
h. Notes. , )
4. Take a photograph from pin facing 4 cardingl directioys, using 50m (normal focal
length) lens held at eye height. Record phot¢ seugnecg on data sheet.

EQUIPMENT NEEDED:
Data forms

3 100-m tapes

1 25-m or 50-m tape
6 corner pins

Stake flags

DBH tapes

Claw hammer
Tags, nails

Camera

(Right angle prism)
(Sighting compass)

ooooooOoooOomad
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.1 hectare overstory age/spatial plots (20 m x 50 m = 1,000 m?)

1. Orient a .1-ha (20 m x 50 m) plot end-to-end within the .25-ha plot, with the long
axis parallel to contours (perpendicular to slope) using 2 50-m tapes.
2. For all:
a. Standing trees, snags or fallen logs of any species with Dbh > 25 cm,:
b. Scarred trees, or
¢. PIPO with old-growth morphology (see Old-growth characters rules),
(all of which were tagged and recorded in .25-ha plot, Step 3), and
d. Non-PIPO trees > 20 cm Dbh,

collect at least 2 core(s) at right angles from as low on the tree stem as possible. If
neither core hits the pith ring, collect additional cores until reaching pith. Record:

a. Core letter and height (cm),

b. Height (m) to dead crown/live crown/live crown top/leader

c. DBH (if not previously recorded), ’

d. Mistletoe Rating (see card), '

e. Plot coordinates (m.m) from lower-left corner,

f. Notes

4. For the overstory tree (DBH > 25 c¢m) nearest each corner of the plot, record:

a. Distance from corner (m.m),

b. Number and mean Dbh of tree stems (any size and species) within root
zone of each overstory tree, defined as a radius equal to 20 x Dbh
of the overstory tree.’

c. Distance to m nearest neighbors > 25 cm Dbh outside the plot, including
at least two trees beyond evident cluster. Neighbors do #of have to
be contained within sampling plot.”

EQUIPMENT NEEDED:

Data forms

4 end pins

2 50-m tapes

2 20-m tapes

1-m tape

Increment borers and accessories
Straws and core tubes
Binoculars

Tags, claw hammer, nails
Laser range finder
(Clinometer)

oODoOooOoOoDooOooo

! Need stem number and mean Dbh to calculate BA within competition radius. Use a BA prism?

R
“ How many?
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U)l-ha contemporary size/age—structure/density subplots (10 m x 10 m = 100 m?) J

Select a corner of the .1-ha (20 m x 50 m) plot by random method (4 possibilities).

L.
Tape off 10m x 10m plot, laying out-tapes from lower-left corner. Flag and map
corners.
3. Record mean slope (%) and aspect (° mag) for the subplot if not already recorded.
4. Core or collect stem from all live trees as follows: )
O Core if Dbh > 5 cm
U Collect stem if Dbh is 2.5-4.9 cm, severing at ground level and 1 m
O Collect every fifth stem (randomly or systematically selected) if Dbh <2.5
cm or height <1.4m
For each cored or collected tree > 2.5 cm, tag and record:
a. Species,
b. Tag number,
c. Number and condition of fire scar (if plot is in previously-
surveyed .1-ha cell, these will have already been recorded),
c. Dbh, dsh, drc (cm),
d. Height (m) to dead crown/live crown/live crown top/leader,
e. Condition code.
f Subplot coordinates (m.m) :
For collected stems, tie flagging onto collected stems. Mark top and bottom of
collected stems as well as remaining root in ground.
5. For all standing stems <2.5 cm Dbh or < 1.4 m height (including seedlings):
a. Tally number living and dead by species,
b. Estimate average height (m.m) by species,
¢. Flag and collect stem from every fifth plant, marking both ends of sample
and top or root.
d. Record number collected by species.
EQUIPMENT NEEDED:
U Data forms
C 4 end pins
4 Hand pruners
o Small pruning saw
O 25-30 stake flags
O Large and Ultrafine markers
U DBH tape
O Clinometer or laser range finder
B Tags, nails
U Claw hammer
o Increment borers and accessories
g Straws and core tubes
O Laser range finder
g (Sighting compass)
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l2 m x 2 m ground layer and phenology microplots (4 m’)

1. Locate the pre-selected anchor corner of a .01-ha (10m x 10m) subplot.

Use tape, frame, or flagging to create microplot. Stake (rebar or PVC) 3, flag, and
map GPS corners (anchor corner will already be recorded for .01-ha subplot).
Microplot will be read repeatedly over the course of the field season, so clear
marking is important.

3. For each species in the shrub and herb layers (including all vascular and non-
vascular herbaceous species, seedlings of woody species, and non-colonizable
substrates such as bare rock), record:

" a. Percent cover,
b. Number of stems,
c¢. Growth and reproductive stage (vegetative, flowering, fruiting, seed set).
d. Include the seedling stage in the collection. If species identity is uncertain,
collect and field-press a voucher, preferably from outside the microplot.

3 Q: Rebar or PVC preferred?
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Pre-field sampling design.

Codes and protocols:
a. Field methods.
b. Table of questions.
c. Tree condition codes.
d. Old-growth tree characteristics table.
e. Field forms for grid point, 1-, .25-, .1-, and .01-ha, and 4m® sampling
f. Plot diagrams on graph paper for .25-, .1-, and .01--ha plots
g. Map of study area showing grid points.

Study area stratification:
a. Stratify study area into 4 physiographic zones:
N WNE slopes: slope > 15%, aspect 271-89° True (= 260-78° Mag)*
S ESW slopes: slope > 15%, aspect 91-269° True (= 80-258° Mag)
A\ Valley bottom: slope < 15%,
M Mesa top: slope < 15%,

1-ha intensive fire-sampling cells:
a. Randomly select » grid points (stratified by zone) for 1-ha intensive cells
b. Randomly select 1 of 4 possible orientations for each cell (NW, NE, SE, SW)
from each grid point.

.25-ha overstory size/density plots:
a. Randomly select » grid points (stratified by zone) for plot locations.

2 m x 2 m ground layer and phenology microplots (4 m®):
a. Randomly select # grid points (stratified by zone) for microplots.

* Magnetic North declination = 11° east of True North; TN = MN - D (°).
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Tree Condition Codes
la. Live (L)? Goto 2.
1b. Dead (D)? Go to 3.
2. Rate condition based on crown health, growth form, apparent vigor:
Excellent (E)
Good (G)
Fair (F)
Poor (P) .
3. Rate macrocondition:
Standing/leaning snag (S)
Fallen (F)
Stump (P)
Then go to 4.
4. Choose the first of:
Foliage/fine branches present (F)
Bark remaining (B)
Main limbs remaining (L)
Bole intact (I)
Role rotting (R)
Flagging conventions
Orange: Grid points

Monument Canyon Research Project

Yellow: Marked trees for fire-scar sampling
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"' INTRODUCTION

These Natural Area management and momtonng plan gurdelmes were developed by the Pacific
Northwest Interagency Natural Area Committee (hereafter Committee). In writing these

guidelines the. Committee has attempted.to keep in mind the. different. mandates,, restraints, and. ... .
laws pertaining to the participating agencies.. These gurdehnes are not intended to usurp

direction found in official land use planning documents but rather to provide additional

guidance with regard to Natural Aréa management ‘The guidelines reflect the: Committee’s

belief that effective Natural Area management will fall short unless guarded by a strong

stewardship ethic. » : : :

The Committee supports an ecosystem-based approach to Natural Area management. Natural
ecosystems interact physically and biologically with their surrounding environment; natural
processes interact physically and biologically with each other. Ideal Natural Area stewardship
would allow natural processes to proceed unencumbered. Most Natural Areas, however, have
been modified to varying degrees by past and ongoing management. . These modifications
preclude a hands-off approach to stewardship. It is sometimes necessary today to intervene to
restore ecologlcal processes that have been altered by human activity.

Thts gurde +s—o;-ga-aﬁed—1n the format we recommend for Natural Area Management Plans. ~By_-

-:p}&& As outhned here management pIans : i e divided into five sections (Figure 1) The
first three outline the general framework for management and provide important background
information on the Natural Area. The Swo-dections identify specific management and
monitoring needs. We have identified three levels or scales of focus that need to be considered
threughout-theplanning-precess: element, Natural Area and surrounding landscape. In each
section, we list questions you should attempt to answer and information you should evaluate in
developing management plans. The considerations we have outlined will not be appropnate In
all cases, and tbere are undoubtedly others that we have neglected

The Committee has a long hlstory of cooperatmg on the 1dentrt° catlon'and designation of
Natural Areas. The management and monitoring plan-guidelines represent the Committee’s

. shared perspective on stewardship and a continued commitment to cooperation and

communication. - These guidelines repr&sent a first workmg draft that we, hope to 1mprove upon ; .
with your 1nput. ‘We. welcome your r_ecommendatlons regardm
Area management pIannmg T

o




Figure 1. MANAGEMENT PLAN OUTLINE

(Name of Natural Area)
Management Plan

POLICY

The policy statement provides the reader background on the authorities, regulations, policies
and philosophy of the establishment and management of Natural Areas.

BASIS FOR DEDICATION AND SETTING OBJECTIVES

The basis for establishment of the Natural Area describes why the Natural Area was established
and identifies the primary objectives of management.

NATURAL AREA AND ELEMENT DESCRIPTION

NATURAL AREA: General information about the Natural Area is described, including
physical features, location, elements, ecological requirements.

ELEMENTS: Lists elements and element occurrences, their location, current condition,
ecological requirements and key threats.

SURROUNDING LAND USE: The surrounding land and land use is described, especially
those characteristics that may influence the Natural Area and its management.

MANAGEMENT CONSIDERATIONS

This section is organized by topic area or consideration: Iogging; insects and disease; domestic
grazing; fire management; public use; roads and utility rights-of-way; hunting, fishing, and
trapping; archaeology; hydrology; and introduced species. For each consideration, a policy
statement, current and needed information, and management actions are outlined.

MONITORING
This section outlines monitoring actions needed to track the condition of the element
occurrences and Natural Area overall, and the effects of management actions.



o ."I'hese 1nclude the Pacrf c Northwest Interagency Natural Area Cornmrttee The Nature [N
U Conservancy, Oregon and’ Washlngton State Heritage Programs state Natural Area’ ‘programs,,
“-agency specialists, umversny and college professors or scientists, and the many agency Natural

- Area coordinators in Oregon and Washington. You should develop a strong network with all

;_- SAAI Of thCSC people and gl'OUPS e e e E s T e S o S NP .

Three references are invaluable for providing background on the Pacific Northwest Natural
Area program and information on elements and on threatened and endangered species.

1. Natural Heritage Advisory Council to the State Land Board. 1988. Oregon Natural
Heritage Plan. State Land Board, 1600 State St., Salem, OR 97310. 141 p.

2. Washington Natural Heritage Program. 1989. Washington Natural Heritage Plan.
Department of Natural Resources, Olympia, WA 98504. 140 p.

3. Dyrness, C.T., et al. 1975. Research Natural Area Needs in the Pacific Northwest. USDA
Forest Service, Pacific Northwest Forest and Range Experiment Station, GTR 38. 231 p.

Three terms will be used throughout this guide and merit definition.

1. Natural Area

Natural Area is the term we use to represent Research Natural Areas, Biological Study
Areas, Natural Area Preserves, Preserves, and Natural Heritage Conservation Areas. All of
these designations are based on three major objectives: 1) to preserve examples of all
significant natural ecosystems for comparison with those areas influenced by humans; 2) to
provide educational and research areas for ecological and environmental studies and
monitoring; and 3) to preserve gene pools for typical and Lrare and endangered plants and

animals.

2. Element

> . An element is the basic unit of the biologic and geologic environment identified as a needed
component of a system of Natural Areas and defined in the ‘Oregon and Washington Natural
Heritage Plans. ”An element can be a native plant community, an aquatic ecosystem, a

- geologic feature, or endangered, threatened or sensitive plant or animal specres The term
"cell” as used in Research Natura] Area Needs in the Pacific Northwest is synonymous with

--the term element.




3. Element occurrence

This is the actual on-the-ground occurrence of the element. Examples include a particular
forest stand that meets the definition of an element in the Heritage Plans, the nesting site
for a particular bird that is included in the special species list, or a population of a rare
plant species.



NATURAL AREA MANAGEMENT PLAN =

I P()LfCY :

The pohcy statement should gtve the reader background on the overall context for
establishment and management of Natural Areas. It should include references to the
appropriate policies, regulations and authorities as well as a statement describing the phllOSOphV

=iiooo. of the establishment and management of the. Natural Area e stk Tart St sinesiopess L L

‘The following is an example policy statement::

Natural Areas are established for thetr sxgmf cant blologtcal and physxcal features They
are important in protecting typical and unique terrestrial and aquatic ecosystems for
research and education. Natural Areas serve as outdoor laboratories and as a baseline to .
compare the effects of human manipulations in similar settings. . They provide valuable
gene pools for native organisms, including plant and animal species designated as
endangered, threatened or sensitive. The (Agency) recognizes their role in sound land
use management and has provided for their establishment and management in the
following policies and regulations (state policy references).* =

The guiding principal of Natural Area management is to allow natu‘ral; ecolegie‘a-l' and
physical processes to predominate, while preventing human-induced encroachments and

activities which directly or indirectly modify ecological processes in the area. Active
management should be undertaken where natural processes have been interrupted.

*Background information on federal agency policy and authority can be found in Appendix L




II. BASIS FOR DEDICATION AND SETTING OBJECTIVES

In this section you should describe why the Natural Area is being (was) established and set
primary management objectives. The primary emphasis of management should be on the
element occurrences. A list of elements is provided by the Oregon and Washington Natural
Heritage Plans.

A. Basis for Dedication

The majority of Natural Areas are established to fill terrestrial and aquatic element needs as
listed in the Oregon and Washington Natural Heritage Plans. In some cases, Natural Areas are
established to protect endangered, threatened or sensitive plant or animal species. In this
section, list the elements for which the Natural Area was dedicated to protect. Generally, the
0s1S primamesbicctives for dedicating each Natural Area-a#= discussed in the most recent land
management plan that addresses the geographical area in which the Natural Area resides.

Before a Natural Area appears in a general land use plan either a representative of the
Interagency Natural Area Committee or a contractor has made one or more field visits and
communicated with the local field office. Office and field visits are nearly always preceded and
followed-up by correspondence. Additional information may have been documented as part of
a dedication process. A file of this information should be assembled for each Natural Area. If
unable to locate a file for an established or proposed Natural Area it is important to contact
Sarah Greene or the contractor so files may be created or up-dated. Information on state or
federally listed threatened or endangered species may be obtained from the Washington and
Oregon Natural Heritage Programs and the U.S. Fish and Wildlife Service.

B. Setting Objectives

Setting objectives is the most important and difficult part of developing a Natural Area
management plan. It involves making decisions about the relation between current and natural
conditions using the most up-to-date information possible. Your objectives will fall into three
categories: 1) primary objectives which focus on element occurrence management, 2) objectives
associated with other values of the Natural Area, and 3) objectives related to research and
educational use.

1. Elements and element occurrences

A Natural Area has been or is being established because it contains the best known and/or
most representative example(s) of a particular element(s). Thus, based on the current state
of understanding, your objective will often be to maintain the natural condition of the
element occurrence. This does not necessarily imply that no management actions are -
needed, or that conditions should be held in a steady state.

.-
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2. Other valu&s
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If you know that an element occurrence is not in optrmal condmon then your objecuve

“should be to improve it.. The objecme statement should specify the desired future -

:condmons as specrﬁcally as’ “possible. - If ‘you do ‘ot have adequate. information to define the
.- ‘conditions, you should state what mformatxon you w111 need followmg the statement of o
T objectrves - ' :

Each element occurrence should have its own statemcnt of ObjCCtIVCS “There may be

*.- occasions when the objective for one- element conflicts with the objective for another -
‘element. In these cases priorities must be set. "Somé factors to consider when’ settrng

pnontres are: dmmd{ current threats current condmon and manageabrhty

o

In a limited number of cases, other characteristics of the Natural Area merit special
recognition in management. Other values might include migratory corridors or archeological
sites. These values should be viewed as secondary to the primary values. Management to
maintain or enhance them should occur only to the extent that primary values of the area
are not jeopardized.

3. Research and education

Research and education compatible with element occurrence objectives are primary uses of
Natural Areas. You may want to define specific objectives that encourage these uses.
Research use should not degrade or jeopardize natural ecological conditions or processes.




III. NATURAL AREA AND ELEMENT DESCRIPTION

In this section you should provide infcrmation about the ecological requirements and threats
associated with the Natural Area, element occurrences and surrounding landscape. Ecological
requirements of threats need to be assessed at each of these levels. An element does not exist
in a vacuum, rather it affects or is affected by the site in which it exists; in turn, the Natural
Area is tied to the surrounding landscape in which it resides.

Ecological requirements are limiting factors or processes critical to perpetuation of the
element/Natural Area, eg. fire, flooding, herbivory, light conditions. Threats include activities or
processes that modify the perpetuation of the element/Natural Area, eg. fire suppression,
domestic livestock grazing, introduced species. In some cases, information on ecological
requirements and threats may be the same for the element, the Natural Area, and the
surrounding landscape. It is not necessary to be repetitive as long as they are addressed in one
of the 3 levels (element, Natural Area, landscape). Choose the most appropriate level and
cross reference to other levels as necessary.

A. Natural Area description

The description of the Natural Area should provide general information about the Natural
Area. In this section you should:

1. describe physical and abiotic features: size, aspects, elevational range, geology, soils,
climatic conditions (rainfall, average temperatures, wind patterns, etc.), and hydrologic
features;

2. outline site history;

3. describe terrestrial and aquatic communities (note: Those features that are element
occurrences should be briefly identified here and described in more detail below); identify
key species and include species inventories where available;

4. locate and describe human-made features (fences, structures), access points, and trails;
5. list and map elements on a topographic map;

6. describe ecological requirements that are common to all or most of the elements; and

7. describe and map threats, where possible, that are common to all or most of the elements.



C. Surrounding Land Use

Managing Natural Areas requires a thorough knowlecge of surrounding land uses and their
potential impacts on the Natural Area. Interaction between the Natural Area and its
surroundings does not stop once boundaries are established around a Natural Area. Physical
factors (such as wind, water movement and fire frequency) and biological factors (such as
animal movement, insect outbreaks, disease transmission and plant population dynamics) on the
Natural Area can be affected by surrounding land uses. Exposing a boundary to a clearcut can
increase wind effects; building fences can inhibit wildlife movement; removing vegetation can
increase water temperature.

Some potential or existing surrounding land uses to consider are:

1. timber sales sold or proposed (more than just a year or two in the future), and free-use
programs like fire wood cutting;

2. recreation - proposed or existing trails, campgrounds, parking;

3. grazing - time and degree of use, class of livestock, water developments, salt block
location;

4. water impoundments, pipes, troughs, proposed or existing hydro projects, including hydro
electric, or irrigation storage or diversion;

5. roads - built or proposed, improvement and maintenance;
6. wildlife projects - guzzlers, introductions, trapping, habitat improvement;

7. vegetation management - any type of spraying (e.g. herbicides, fertilizers), and seeding or
planting of non-native species; .

8. mining - exploration, developments, claims, patents;
9. agricultural, residential or industrial development and associated pollution;

Describe physical features of the surrounding land (especially where different from Natural
Area description). Identify political boundaries (other land ownership, administrative boundary).
Identify land uses that are existing or potential in the surrounding landscape. Briefly discuss
effects, benefits, or problems associated with these uses.

Completing this part of the management plan provides an excellent opportunity to involve
others in Natural Area management. Keeping the lines of communication with other resource
managers open is very important in helping to avoid potential conflicts and in integrating the
Natural Area into your agencies overall land management. Make sure that all resource

?eofd/[“ ngﬁaﬁage;s-are aware of the existence of the Natural Area. When projects are being planned
that may have an affect on the Natural Area identify your concerns as early in the process as
possible.
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IV. MANAGEMENT CONSIDERATIONS

A Introductlon

This' section ’is dmded into a number of topxc areas of "Management Consxderatxons We. have i
provided some philosophical direction, outlined information _you should gather, and listed
questions you should answer relating to each consideration.” The Natural Aréa, elements, and
surrounding landscape should be addressed in each management consideration. Management
considerations can include, but are not necessarily limited to:

- Logging

- Domestic hvestock grazmg

- Fire '
- Insects and disease ?MU%QJL%
- Public uses -

- Roads, utilities

- Hunting, fishing and trapping
- Archaeology

- Minerals

- Hydrology

- Introduced Species

You will need to determine which of these topics should be addressed i in each Natural Area
management plan. : '

For each consideration you should:

1. state the policy and its bearing on the management plan. If your agency doesn't have a
specific policy statement, you will need to develop a policy statement. You might want to
call another agency or local expert for help. Be aware of overndmg legislation that may
affect your management decisions, such as management dlgectlon in land-use planning
documents and the Wilderness Act;

2. discuss existing and needed information regarding management con51derat10n and its
relation to the Natural Area and element occurrences; and

3. list management actions needed. You mtght want to order these actions i in a pnonty
~ sequence takmg into account the relative 1mportance of each element and the urgency of
the action. S . :

.'/




B. Logging

Almost all agencies have very specific restrictions on logging within Natural Areas. In general
you should consider tree harvest of any kind -felling, firewood and salvage removal, fence posts,
€tc. - is not appropriate. Hazard trees might be an exception, but any felled trees should be
left in place unless they are across a trail or in a road, Rarely is there an instance when
salvage of windthrown or wildfire-killed trees is justifiable.

1. State the agency policy
2. Current and needed information

Some questions you should ask are: Has the area ever been logged? If so, when, in what
manner, size, and position on the landscape? If logged, was area replanted, how much and with
what? Are there hazard trees near the boundaries or near trails within the area?

Most importantly you should determine what, if any, logging is proposed outside the boundaries
of the Natural Area. This should include information on planned sales as well as pending or
sold sales. All kinds of timber harvest should be identified - salvage, firewood cutting, fence
posts, shelterwood, and clear-cutting.

3. Management actions needed
Work with timber sale planners to tailor adjacent management to protect the integrity of the
Natural Area. Modifications such as feathering edges of cuts to avoid straight boundaries, using

seed source from the Natural Area, cautioning timber operators and timing cuts may help to
reduce their effects.

12



1. State the agency policy

C. Insects and-disease A

-

Everyeffo;t shou]d bemadetoprotect 2 Naturai Area from ( mtroduced msects and dlseases

- Generally, no management actions should be taken against endemic insects or pests. Sometimes

their occurrence has been exacerbated by human activities, such as the proliferation of the
mountain pine beetle in central Oregon resulting from fire suppression. These situations may
require active management. Introduced insects or pests should be controlled if at all possible.

.. Because. of the small size of most-Natural Areas, the surrounding: landscape will-play a. dynamic-

role in whatever management actions are considered.

2. Current and needed information

List all native and introduced insects and diseases known to occur in the area, or expected to
become a problem in the future. :

For each:

-define scope of the existing or potential infestation;

-determine what stage the infestation is in;

-determine what caused the outbreak (natural cycles versus surrounding land management
practices);

-determine what direct and indirect effects the pest will have on the elements, Natural Area,
and surrounding land; and

-identify control measures and discuss effectiveness, cost feasibility and secondary effects of
each (what control measures are being used on adjacent lands?).

3. Management actions needed

-What restrictions should be placed on control methods used outside the Natural Area to
protect native insects occurring in it? ' »
-What management actions could be taken to reduce or mitigate the effects of introduced
‘pests’or unnatural native pest outbreaks? e
-Should control actions be taken, if so how much, when and what kind? )




D. Domestic grazi?g
n !

In most fases within the Pacific Northwest, domestic livestock grazing does not mimic or
simulate(ecological processes or effects produced by native grazing animals (e.g. antelope,
bison).

1. State the agency policy
2. Current and needed information

To determine what role, if any, should be played by domestic livestock in the maintenance or
enhancement of element occurrences, you should try to reconstruct the role of large, hoofed
grazing animals in the pre-settlement landscape, and compare that with the role of large,
grazing animals of post-settlement (1820-present) times.

Participating agencies interpret the role of domestic livestock within Natural Areas in different
ways. The following questions may prove useful in determining the future role and importance
of domestic livestock grazing. List the animal species that grazed the element(s), past and
present. Try to answer the following questions for each species in both pre-settlement and
post-settlement times when applicable.

a. What is (was) the abundance and distribution of each grazing species?

b. When were the animals present in the landscape (within the "general vicinity” of the
Natural Area)?

c. What is (was) the seasonal pattern of grazing in the general vicinity of the Natural Area?

d. What plant species are (were) most likely used for forage by each grazing species? What
is known about the effect on each forage species? :

€. What is known about the response of forage species to the timing, frequency, duration
and intensity of each grazing species?

f. What effects did grazing have on non-forage species, including ground-dwelling lichens and
mosses?

h. What are (were) the physical impacts of grazing on the Natural Area or the element
occurrence (e.g., soil erosion patterns and rates, soil compaction, structural changes in the
vegetation, nutrient inputs, streambank morphology, runoff, infiltration, erosion, and

hydrologic regime)? | ( o aund OOOST W@M)

Significant differences within any paired response  pvarrants further consideration and should -
signal that a change in current grazing practices may be necessary.

-
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3. Management actions needed

-permanent and_ drop f_encing, <, :,'
-shifting season of grazing,” -~ = 7
--change in stocking level,— -~ - _ .o o
-location of water and/or salt,
-resting period,

-vegetation or soil rehabilitation.

Consult your respective resource specialists (e.g., range conservationists, range blologlsts plant
ecologists, botanists) regarding site-specific tactics. If grazing is continued, detailed records .
should be kept on timing and duratxon of grazing. If possible, exclosures should be established
to measure effects.

There also may be cases where management practices have increased native grazmg populanons
resulting in detrimental effects on the element occurrences. You may need to consider
management actions to deal with this.




E. Fire management

Many parts of Oregon and Washington were historically and are currently affected by fire. In
most cases allowing natural fires to burn will not be appropriate or possible. Your agency may
have specific guidelines for developing fire management plans. Issues you need to consider
include: 1) role of fire as a natural ecological process in maintenance of element occurrences;
2) fire protection needs and requirements affecting the Natural Area; and, 3) post-wildfire
management.

1. State the agency policy
2. Current and needed information
To evaluate fire management issues and needs for your Natural Area, you need to:

a. describe the pre-settlement and current role of fire in the Natural Area. Include the
season, ignition sources, frequency, and intensity of fires. Identify the reasons for any
differences between the pre-settlement and current conditions;

b. describe how the pre-settlement and current fire regimes affect the elements on the
Natural Area. Describe conditions of the elements that are a result of the differences
between the current and historic regimes;

c. describe the condition of fuels at the site. Are the fuel loads today higher or lower?
Describe how the fuels are distributed -- are there hotspots of fuel that should be reduced;

d. identify the agencies and people responsible for fire suppression and what fire suppression
practices and equipment would most likely be used in the case of a wildfire;

e. determine the constraints to fire management in the area (i.e., smoke management,
personnel, topography, access); :

f. identify existing fire breaks and access that could be used for fire suppression; and

g- identify surrounding land uses that might increase chances of human induced fire (e.g.
timber management, camping);

3. Management actions needed

a. Fire Suppression and Post Fire Management: The fire suppression plan should identify
suppression techniques which minimize potential damage to the element occurrences within
the Natural Area. Outline actions that could be taken to minimize the risks of catastrophic
wildfires (ie. fuel reduction) and the need for intensive fire suppression activities (ie. -
developing fire breaks around the Natural Area).

P
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=~ - h) list the crew;

- The suppression plan should include information and be organized to be useful to

~ suppression teams in the field.  Good maps and/or. air photos with visual as well as verbal
-descriptions of access points, fences; hazards, natural fire breaks, and fuels should be
included along with a brief description of the preferred fire suppression. actions. - You should

“#also include the names: addresses and phone numbers of important resource people

E (yourself, the fire specialist that has seen the site, neighbors, etc.).

. b. Post-fire Ménagement:s-‘-»Followingr,wildﬁres or prescnbed fires the Natural' A:gé_'éhould be

allowed to regenerate without human intervention. = All other forms of post-fire management

~ should be undertaken only after consultation with the Natural Area coordinator, or the

Pacific Northwest Interagency Natural Area Committee. - o

c. Prescribing fire: Fire frequencies have been reduced in many areas due to suppression
activities and/or the reduction of surrounding fuels. Use of let-burn policies will generally
not be possible in the Natural Areas due to constraints of surrounding land uses. Even with
a let-burn policy you may not be able to achieve a natural fire frequency. In most cases it
will be necessary to conduct prescribed fires. You should include three levels of prescribed
fire management planning: individual prescribed burn planning, site fire management
planning and fire management program planning. The following information should be
included in these planning documents.

1) The prescribed burn planning document should:

a) describe where the burn is to be conducted (site,unit name, maps, legal description,
size, ownership);

b) describe what the unit looks like (topography, slope, aspect, soils, vegetation, fuels
tonnage, duff and litter depths, fuel type);

c) state objectives for the element occurrence and how fire will help meet these

- objectives; s
d) specify objectives of the planned bufn;e) describe necessary fire conditions (flame
length,height, fuel consumption);

- f) prescribe the season, time of day, temperature, relative humidity, wipd speed, and

- smoke management conditions; _ -

'g) describe fuel breaks, and ignition patterns;

hiniihe LR
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j) describe site preparation;
%) plan for communications and public relations; and,

I) describe contingency plan (what are the likely escape scenarios and how would you
respond). ’

2) The site fire management plan should:

a) identify the fire units;

b) establish a schedule of bur treatments; -

¢) provide the rationale for timing and frequency of burn treatments.
3) Fire management program planning should identify:

a) equipment needs:

b) staffing needs; and

¢) training needs.

18



'F. Pnhlic 'utee '

encourage people to traverse into the area"

Camgmg,i Have people camped in the Natural Area. . :
T Don’:ampmg places exlst. Are there carnpgrounds adjacent to.the Natural Area._. Do they- .~ =
’ - N . 2%

=
2

 Public use is a broad topic and in this section includes such. activities as hiking, campmg, b1kmg,, :

stock-use, and research and. educatlon Each agency vnll have gu1delmes for. these uses. Pubhc .

uses, excludmg research and education, should be. dlscouraged in Natural Areas However

some agencies allow certain forms of pubhc use as long as they. do not degrade the element A
occurrences of the Natural Area. It is very difficult to determine. when. a_use is. comprom151ng SR
the overall objectives in time to do something about it /180me general comments on types of

public uses follow: | | Lottt cn fost Qﬁ}e 74255 ;i afc ﬂdm
CNgetO drteas .
Hiking should be restricted to already existing trails. - Trails == . . . S Ul L "\W

often exist pnor to the establishment of Natural Areas. Mamtenance of these traﬂs should be 3
kept to a minimum necessary for safety and protection of the Natural Area. Buxldmg new trails
other than for research or education use should be prohxbxted e

Camping should be prohibited.

Biking with mountain bikes is a relatively new phenomenon. They are prohibited in Wilderness
and also should be in Natural Areas.

Stock-use associated with recreational activities should be prohibited. If stock-use trails exist in
a Natural Area and access cannot be denied, then stock should be prohibited from grazmg or
overnighting within Natural Area boundaries. : :

Research and education use should not be destructive to the Natural Area values. Though
often difficult, it is very important to document what use is being made, when, by how many

. people, and where.

. State the agency policies for all relevant public uses.
2. Current and needed Vinfo‘rm'ation o

Hiking and Trails. A map of all trar]s should be made What type of traxls are they, when
were they built, how often are they checked?. How many people use them" Is there: erosion .

:. on them? Do people hike off the trails? Is any element occurrence or part ‘of the Natural

Area being degraded by they hiking trail? -Are there trails outstde the natural area. that mlght '

€ srgns'posted to drscourage campmg";;_;--_




Stock-use. What kinds of stock use the'area, how much, and what time of year? Are stock
grazing or overnighting in the Natural Area? Is there an alternate access route to the stock
destination?

Education and Research. Who has or is using the area for research and education? How big
are the groups, how often do they come, what level of education do they represent? Is there a
research proposal? Do the users check in with the local field office? Is there a tracking
system for following education and research use? What research needs and opportunities are
there in the Natural Area? This section also provides an opportunity to discuss research needs.

3. Management actions needed

Hiking, trails, camping, biking. Adverse effects from these kinds of uses are often difficult to
detect before damage has occurred, and very often once public use patterns are established they
are very hard to change. Work with recreation planners. If public use is other than very
incidental, at the very least monitoring at the element level should immediately begin. Signs
explaining the purpose of the Natural Area and how it can help management are sometimes
effective. You can reduce accessibility by blocking unneeded roads and trails.

Stock-use. If stock-use is a problem, users and managers need to work together to solve it.
Alternate routes should be explored. If alternatives are not possible, stock should be prohibited
from resting or grazing in the Natural Area. Signs or fences may be necessary.

Research and education. There are numerous possibilities for research on Natural Areas.

Basic work should be encouraged - floral and faunal surveys, soils information,
temperature/precipitation data, vegetation mapping. Managers may have resource questions that
could be answered by research on the Natural Area. It is very useful to list these kinds of
opportunities even if they appear "pie-in-the-sky". Research uses should be actively encouraged
as long as they do not compromise the Natural Area values and objectives.

Research proposals should be reviewed on a case by case basis. Efforts should be made to
minimize effects of the research on the Natural Area, eliminate conflicts between research
projects and provide the best information about the Natural Area and the research question.

. Potentially impacting activities associated with research, such as clipping of vegetation, use of

. Increment borers, temporary shelters for instrumentation, flagging, permanent markers to
relocate long-term plots, and tagging trees are permissible but should be reviewed on a case by
case basis.

In the past only college or graduate level educational use has been encouraged. Given the
importance of Natural Areas and the importance of educating children to \;)V}'se natural resource
management, educational use below the college level could be encourag 38 a limited basis.
This is especially true if a Natural Area is near a town or populated area? 'Such use should be
carefully monitored. Because of the possibility of negative impacts, well-defined guidelines for
use need to be considered. An agency field person should always participate in group field
trips. Care must be taken not to disturb ongoing research and to instruct young people why a
"gentle touch” is required in Natural Areas.
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G. Roads and utlhty nghts-of-way

ohlbtted m Natural Areas though many Natural Areas have
, ,tracks Seldom is there a reason to build one after. an area has’

Generally, roads shoul vbe ‘
existing roads or ummprov

~"been established.” If roads exist, then mainténance is a management issue. Roads along the

53

outside, especially along boundaries, can have adverse effects on the Natural Area. Utility
corridors are not common but usually involve complicated agreements and easements’ partxcular '

- to. each 51tuat10n Estabhshment of new unhty corridors should- be prohxblted e

1. State the agency pohcy

2. Current’a'qd needed_ mt_'ermatioh -

You will need to determine what roads exist in the Natural Area. Where are they and who
uses them? Is use seasonal? Are roads unimproved? - Can they be made inaccessible? If there
are roads outside the Natural Area are they up-slope or on a boundary? What kind of
maintenance occurs? Does spraying or seeding take place? How heavily used are they‘7 Do
they pose a threat to the element(s) or the Natural Area? '

If utility nghts—of—way exist within a Natural Area or on adjacent lands, who is the agreement
with? Do they know about the Natural Area and do they understand what its purpose is?
How often and in what manner is the nght-of—way maintained? Are there future plans for
expanding or building new rights-of-way in the area?

3. Management actions needed

Consider closing roads. Consider altering road maintenance outside the Natural Area. Since
utility-rights-of-way are rarely allowed on Natural Areas management actions will generally
involve creating a network of people to keep you informed of possxble adjacent developrnents
Or improvements. )




H. Hunting, fishing, and trapping

The States of Oregon and Washington have jurisdiction over hunting, fishing, and trapping.
Oregon Department of Fish and Wildlife (ODFW) and Washington Department of Wildlife
(WDW) set seasons, fix bag limits, issue licenses, stock streams and lakes, and transplant game
animals.

All of the above activities can have direct effects on Natural Areas. In general, introductions
of non-native species to the Natural Area and/or fishing, hunting, and trapping of native species
should be prohibited. Though federal agencies and natural area divisions of state agencies do
not have much direct control over these activities, communicating your concern to ODFW or
WDW may reduce potential conflict. In Some cases you may be able to get introductions of
non-native species, fishing, hunting, and trapping suspended or more tightly controlled.

There are biologists for each local district (ODFW) and region (WDW). Addresses for regional
biologists and supervisors for both states are included in Appendix 2. State fish and wildlife
biologists are good contacts for determining what native and non-native species may be hunted,
fished or trapped in your area. These agencies publish hunting, trapping, and fishing
regulations. In Oregon, the publication is titled Qregon Wildlife and Commercial Fishing
Codes. In Washington, the publication is Game Code of Washington. These publications are
available at any of the agencies’ local offices or from their state offices (ODFW, P.O. Box 59,
Portland, OR 97207; WDW, 600 Capitol Way, Olympia, WA 97297).

1. State the agency policies
2. Current and needed information

You will need to gather information for all hunting, fishing and trapping affecting the Natural
Area. What game animals can be hunted in the Natural Area, what are the seasons and limits?
Are there plans for introducing game animals or have they been introduced in the past? If so,
when, sex ratios, where are they, what effect have they had on existing vegetation and riparian
zones? What fur-bearing animals exist on the Natural Area? What are seasons and regulations
(size, number, sex, type of traps) for trapping? What fish exist in the streams/lakes on the
Natural Area, when is the fishing season, what is the limit, when and what does the department
-'stock? Are any of these activities having a visible impact on the Natural Area? Are they

“affecting natural population levels or rates of reproduction?

3. Management actions needed

If, after careful consideration, you think some kinds of controls need to be set on these
activities, you must communicate with the state departments.



L Arcnaeology»f_n" VV o : MM”Q

The occurrence of archaeologlcal values is pearaswe across pubhc lands and is, often the. SUb}CCt

of research or management actions. Archaeolog1cal activities may_ vary from P ”rely recordatlon o

surveys ‘where no collectron or excavation is performed to intensive excavanons usually focused
in a confined area. Consequently, compatxbxhty of archaeologrcal research and_ managernent
with Natural Area ObJCCtIVCS will vary ‘and. each proposed action must be’ assessed by.the:.

-agency.: Archaeologlcal résources are subjectv to vandalxsm and. lootlng Such unauthorized,r :

activities may 1mpact Natural Area values as well as the archaeologlcal resource. . If P
archaeological resources occur ona Natural Area you may want to take extra measures to
safeguard them. ) : U : : : .

1. State the agency policy

Archaeological research and salvage on federal lands that involves consumptive use of ‘the
resource is regulated by the Archaeological Resources Protection Act of 1979 and the National
Historic Preservation Act of 1966. Through permit systems, both federal and state agencies
have the authority to approve projects proposed by researchers outside the agency. As part of
the permit application review process, the agencies may apply restrictive permit stipulations or.
exclude work from Natural Areas. If archaeological values are threatened, such as by natural
erosion, then the relative merits of protecting/salvaging the archaeological values as opposed to
impacts to Natural Area values must be weighed by the agency.

Threats from archaeoclogical research and salvage are commonly limited in character, involving
short-term human presence in the Natural Area and, if excavation is involved, relatively small
areas of disturbance. Larger excavation projects, which rarely occur, would pose a more
substantial threat and a more definite conflict.

2. Current and needed information
Are there known archaeological sites in or surrounding the Natural Area? Are there potentxal
sites? If there are sites, what is their nature? What condition are they in? Is the

archaeological resource or the Natural Area being damaged as a result of vandahsm or lootmg’7

3. Management actions needed

- You wﬂl need to_ assess each proposal for archaeologlcal work for xts potentlal lmpact to the
" Natural Area values It wﬂl then be allowed, modlf edA or dlsallowed as the situation warrants




J. Mining

Some forms of mineral exploration and almost all mineral extraction are destructive to Natural
Area values. Though rehabilitation measures are required following mining operations, no
degree of restoration can recreate the natural conditions in the Natural Area. Natural Areas
should be withdrawn from mineral exploration and entry, and implementation of this measure
should always be explored. Practically speaking, it has been difficult to withdraw Natural Areas
from mining on federal lands in the past. Short of withdrawal, you should evaluate the risks of
potential conflicts with mining and define the kinds of measures that should be taken to avoid
or reduce damage from mineral exploration and extraction. During the evaluation process you
will likely need to contact knowledgeable sources of information, such as Mineral Leasing,
Division of State Lands in Oregon (503 378-3805) and Lands and Minerals, Department of
Natural Resources in Washington (206 753-5304).

1. State the agency policy

The Mining Law of 1872 provides the authority to usurp other federal land uses, including
educational and research uses offered by Natural Areas. Unless specifically withdrawn from
mineral entry, miners have the right to explore and exploit mineral resources on state and
federal lands but not private lands. A mining plan of operation is required for any and all
mining actions on Forest Service lands and for actions involving disturbance areas of more than
5 acres on BLM lands. The BLM’s ACEC designation requires mining plans of operation to be
submitted to the agency for approval prior to all proposed earth disturbing activities, not just
for those activities disturbing more than 5 acres of surface. This designation increases the
agency'’s discretionary authority to roughly an equivalent level as the Forest Service for resolving
resource use conflicts. State agencies also have specific permit and leasing requirements.

2. Current and needed information

You should identify all potential as well as current mining activity on the Natural Area by
answering the following questions: .

-What, if any, minerals occur on or surrounding the Natural Area?

-Are there mining claims within the Natural Area, and if so where?

- -What are the conditions of those claims?

* -What kinds of assessment work have been done on the claims?

-What effects have they had on element occurrences and the Natural Area?

-What methods are used to extract those claimed minerals?

-What is the likelihood of exploration and eventual exploitation for the mineral resources
present on the Natural Area (this depends on the concentration of the deposits, ease of
extraction, and market conditions)?
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L. Introduced species

Over
introd

the past 150 years, European settlement in the Pacific Northwest has led to the

uction and spread of many plant and animal species not previously known from Oregon

and/or Washington. Some of these introduced non-native species rapidly invade both disturbed
and natural habitats. You should aim to reduce or eliminate (where possible) introduced non-

native

Populations that threaten element occurrences on the Natural Area. Considerations

concerning introduced animals have also been addressed in other sections. This section focuses
on introduced plant species.

L. State the agency policy, including relevant state noxious weed laws and county ordinances.

2. Current and needed information

a. Using the comprehensive list or field survey of plant species present within the Natural
Area, identify introduced species.  You may want to consult published reports such as state

or regional floras or weed manuals, Also, talk to university herbaria staff and county weed
experts.
b. Use the network and information sources listed above to determine which introduced

species pose a serious ecological threat to the element occurrences within your Natural
Area.

c. For each introduced species that poses an existing or potential ecological threat:

o

1) Obtain population counts (or estimates) and describe distributions.

2) Map location of populations. If the species does not yet occur within the Natural
Area, describe location, and distance from Natural Area.

3) Describe the habitat characteristics. This could include: elevation, topography, aspect,

slope steepness, slope position, soil type, other soil characteristics, vegetation type,
successional stage, type of disturbance that creates or maintains habitat, and associated

species.

4) Determine what information and literature is available regarding the biology of the
species? Consult your network.

5) Determine what information and literature is available regarding control or
management of the species? Consult your network. Focus on the techniques that have
€n employed, and their degree of success.



T 3 Management actxons needed

c ":'If you determme an mtroduced speaes is threatening an element occurrence w1th1n the Natural
- - Area; you should prépare a written control plan. This should include examining the effects of
S " both the "no control” and control’ options, including short- and long-térm impacts. °
' * Considerations for selecting oné or more control methods should mclude. effectlveness cost

. ‘ secondary effects and logistics. : Dt ek




| NATURAL AREA MONITORING PLAN -

A. Def' nition and Role of Momtormg

Momtormg 1s a procedure to gauge, check, track, or test for' spec1ﬁed purposes It prov1des
... information by which management actions. may be evaluated.and reported to others...
- Specifically, it addresses the question:- are our management actions- accomplishing element
management objecuves’7 Monitoring adds to the biological information about elements and

element occurrences, enhances our knowledge about the interrelatonships of various physical

and b1olog1cal variables, and thus i increases our ablhty to ‘manage Natural Areas.

-Natural Area monitoring encompasses a variety of activities mcludmg makmg simple
observations and taking notes; more intensive quantitative sampling; and review of
administrative measures. All kinds of monitoring activities must include the following steps:

- 1) baseline information must be collected; 2) monitoring objectives must be established; 3)
monitoring actions must be repeated over time using consistent standardized procedures; and 4)
monitoring results must be interpreted relative to the vaseline information and the monitoring
and management objectives. The success of your monitoring effort depends on the
implementation of each of these steps.

B. Types of Monitoring

There are basically four types of monitoring: 1) ecological status monitoring, 2} management
treatment monitoring, 3) defensibility monitoring, and 4) compliance monitoring. While
distinctions between these types are not always clear, each needs to be addressed ina
comprehensive monitoring plan.

. . . ’
1. Ecological status monitoring involves tracking spe¢ies and communities relative to stated
objectves. Ecological status monitoring should describe the element occurrence’s status
and its trend in status over time. Ecological status refers to such attnbutes as populauon

> size, community composmon commumty structure and area occup1ed

2. Management treatment momtormg 1nvolves trackmg the response of an e‘ement
occurrence to on- and off-site’ management treatments._ The _purpose of management
. reatment monitoring is to assess the effectiveness of treatments. For example: management
- u'eatment monitoring would assess the ecologxcal effects of a prescnbed fire on. selected

... - -~ species or plant community. attnbutes. When posmble,,use a proper. expenmental design- - ruee
' ' that includes untreated control areas. . . Whenever a management treatment is plannedor_ - ]
'anm:lpated it is important t6. estabhsh and unplement a g"sirategy ahead of ume -
All .on-site management treatments ‘should be ‘monitored. {Momtonng effects of off-sne
rmana ement should be’ ‘conducted v hene T PO ble’ :




V. MONITO

A
2 s \ a .
A. Definition und Roje of Monitoring ,'/,
% s
Monitoring is a procedurg to gauge, check, track, or test for specifiéd purposes. Natural Ares
monitoring encompasses ‘a\variety of activities including making simple observations and taking
notes; more intensive qua‘g\jtative sampling; and review of administrative measures,

In addition monitoring adds to the biological information about elements and element
Occurrences, enhances our knowledgé\a'b\out the interrelationships of various physical and
biological variables, and thus increases our ability to manage Natural Areas. Monitoring also
provides information by which management actions may be evaluated and reported to others.

In the broadest sense, monitoring compares current conditions to previous conditions as wel] as
to stated management objectives. Specifically, it addresses the question: is our management

B. Types of Monitoring -

There are basically four types of monitoring: 1) ecoiégical status monitoring, 2) management
treatment monitoring, 3) defensibility monitoring, and 4) compliance monitoring. While
distinctions between these types are not hard and fast,"‘fe_ach needs to be addressed in a
comprehensive monitoring plan.

comiunity composition, community structure and area occupied.

A\
. - . - N
/ Management treatment monitonng involves tracking the response of an element
occurrence to on- and off-site management treatments. The purpose of management
treatment monitoring is to assess the effectiveness of treatments, For €xample: management

treatment monitoring would assess the ecological effects of a pre‘%pribed fire on selected

species or plant community attributes. All on-site management treatments should be
monitored. Monitoring effects of off-site management should be conducted whenever

possible and prioritized by degree of potential Impact. AT
P
Y
(RN
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3. Defensibility monitoring involves on the ground assessments of factors which affect your
ability to protect the Narural Area and the element occurrences. [ concerns the existing

inspection of fences, gates, barricades, and signs. It also involves looking for evidence of
prohibited use, encroachment or degradation’ within the Natural Area, and changes or
activities surrounding the Natural Area.

4. Compliance monitoring requires you to inform and periodically re-contact a broad range
of agencies and groups whose actions could effect your Natural Area. This involves
informing all branches of your agency of the existence, location, management objectives
and constraints pertaining to the Natural Area. It also involves informing other agencies
that regulate actions which may affect conditions present within the Natural Area. Some
actions of obvious concern include: land exchanges, road construction, right-of-way
maintenance, bridge construction, right-of-way easements, noxious weed control projects,
oil and gas exploration and drilling, grazing permits, actions affecting groundwater
discharge or water quality, and introduction of game species. Compliance monitoring can
be accomplished by:

-putting yourself on mailing lists for environmental reviews,
-networking with key individuals,

-making regular contacts with agencies, ,
-participating in the preparation of planning documents, and
-setting a schedule for continued contact.

C. Identifying Monitoring Needs

The following discussion outlines the chronology and relationship of activities in planning and
implementing the Natural Area monitoring plan. ‘

1. Begin by reviewing the management plan and prepare a list of monitoring needs by type
of monitoring just described.

a. Review stated primary objectives for each element.

b. Review information about the element and the element occurrence. In particular, note
its location, distribution, condition, and ecological requirements.

C. Review information on the element and element occurrence response to natural
disturbance and management activities,

d. Review gaps or shortcomings of the information base.
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e. Review available monitoring or research data, summaries and analyses.

f. Review threats to the element occurrence, Natural Area and surrounding landscape.
Keep in mind that the threat assessment may provide a basis for determining monitoring
needs and priorities.

2) Conduct a site inspection of the Natural Area to check and/or modify your list.

D. Writing the Monitoring Plan

You may find it convenient 10 summarize pertinent background information ‘from the
management plan. This could include a description of the element, distributional information,
ecological information, and/or a description of threats. ‘

1) Determine objectives. Each monitoring strategy should be organized around specific

~monitoring objectives. In some cases it may be necessary to develop separate strategies to
address particular needs on the list. For example if: 1) check fences, 2) check signs and 3)
monitor introduced species populations are all on your defensibility monitoring list, you will
probably need to develop two strategies one for items 1) and 2) and one for item 3). The
primary objectives identfied for each element occurrence in your management plan (see
section II Basis for Dedication and Setting Objectives) will serve as the basis for.
determining your ecological monitoring status objectives. You will have to develop
additonal objectives for the other monitoring needs you have identified.

2) Identify methodology. Once you have defined objectives you need to determine the

appropriate methodology. The methods section should be specific enough to be easily

repeated in the future. Address the following: '
a) What kind(s) of observation(s) or data collectior'fmethods are required? Examples
include:

* making observations/taking notes
* mapping
* photo-documentation
* measurements/sampling
-~ b) How will data be collected? Identify if a certain expertise (botanist, hydrologist,
recreation specialist, etc.) is required to collect the monitoring data.

- * Will samples-be taken? .
_* Will'they be' random or systématic?

. * Will plots/transects be permanent? S

- * What standardized forms are necessary for collecting the data?-
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¢) Location and intensity. Different portons of the Natural Area or element occurrence
may require different levels of monitoring. For certain defensibility monitoring needs
you may want to focus on the areas where the threats are greatest and the rates of
change are expected to be highest. However, it is important to remember that if your
sampling is placed subjectively it can’t be used to characterize the status of the entire
site. For most monitoring needs, especially ecological status monitoring it will be
important to sample randomly throughout the natural area or specific strata.

d) Timing and Frequency. It is better to monitor element occurrences during certain
time periods than others. Likewise some threats are more likely to occur during certain
time periods than others. Focus monitoring efforts during these critical times.

Monitoring frequency should be determined by the biology of the element or nature of
the threat and its potential to reduce the status of element occurrences. For example, the
frequency of monitoring should be greater for an annual plant species than a forest
community; for a highly invasive introduced plant species than one with slower growth
and invasion rates; for an off-road vehicle problem, occurring year round than for one
occurring only once a year.

e) How is the data to be documentad and formatted, and where will it be stored?

f) How will the data be used or analyzed?

g) You may want to list equipment needs and outline time required and associated costs.

E. Documenting and Reporting Monitoring Results

A written report should be completed after the collection of monitoring data or a field
inspection. This report can be brief but should include:

1. identification information such as the name of the surveyor, date of field work, date of
report, and information on where the field data sheets and/or summarized data is stored;

2. description of changes in monitoring methodology, especially if methods modified from
those described in the monitoring plan;

3. results section which summarizes the information or data;

4. discussion and interpretation of the monitoring data relative to previous or baseline data
as well as to management objectives; identify current status (satisfactory, unsatisfactory or
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unknown) afnd short- and long-term trends in status (improving, stable, declining, or
unknown) and what factors appear to be influencing the observed trend:

5. suggestions regarding future management needs based on your interpretation of the short-
and long-term wends; and,

6. recommendations on changes or additions to the monitoring plan based on your
assessment of the adequacy of the monitoring methodology. situation (e.g., personnel,
equipment, constraints, costs, options for implementation, anticipated environmental effects
of action). ’

EXAMPLES OF ECOLOGICAL STATUS, DEFENSIBILITY AND COMPLIANCE
MONITORING PLANS FOLLOW. EACH EXAMPLE VARIES SLIGHTLY IN FORMAT
DEPENDING ON THE INFORMATION NEEDS FOR EACH TYPE OF MONITORING
AND THE AUTHOR; THE INFORMATION IS IMPORTANT NOT THE SPECIFIC
FORMAT. ‘
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ECOLOGIAL STATUS MONITORING - EXAMPLE

ELEMENT OCCURRENCE: Limnanthes floccosa $Sp. grandiflora
PRESERVE: Agate Desert SCHEDULE: mid-late April
PREPARED: March 1990 UPDATED: December 1990
MONITORING HISTORY: 1990

DATA STORAGE: Data stored in CADATANAGAT\DLIFL90. WK |

Limnanthes floccosa SSp. grandiflora is a low annual, 5-15 cm tall (Figure 1). It is ﬁusually
branched near the base, and has relatively long, slender leaves which are completely divided

St 1.5 cm long, as long as or slightly longer than the green sepals and have two rows of
hairs near their bases. The stems and leaves have a sparse pubescence. ¢from Peck 1961)

Desert Preserve. Subspecies floccosa has smaller, generally more narrow and more densely
clustered flowers than subspecies grandifiora.

Note: As of December 1986 the taxonomic status of LIFLGR was under revision. The taxon
Is expected 10 receive full species status. '

ECOLOGY AND DISTRIBUTION:

Arroyo (1973) describes a complex of subspecies of Limnanthes floccosa from the Rogue
Valley. LIFLGR occurs on an alluvial Plain of the Rogue River in an area referred to as the
Agate Desert, Jackson County, Oregon, where it is sympatric with the more widespread
subspecies floccosa.

soils over an effectively impervious gravelly clay hardpan (Soil Conservation Service 1972).
The mounds are Up to a meter in height. The swales form vemnal pools through winter and
early spring. The two subspecies grow in concentric rings around vernal pools; subspecies
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floccosa is located on the drier, more elevated, outer ring and subspecies grandiflora grows in
the lower, wetter, inner ring (Arroya 1973). :

The mounded prairie vegetation can be broken into two distinct associations and a third
ecotonal assemblage consisting of mounds; intermounds or pools, and mound-flanks,
respectively. Grazing has eliminated native species from the mounds which are now
dominated by introduced annual grasses including Bromus ssp., Festuca ssp., and
Taeniatherum caput-medusae. The intermounds are dominated by Deschampsia danthonioides,
Hordeum genicularum, Alopecuris saccatus, Lupinus micranthus, and M yosurus minimum.

The mound flanks are characterized by Lasthenia californica, Trifolium depauperarum, and
Plectritus congesta.

LIFLGR germinates in February, begins flowering in late March to early April, and dries by
late April. LIFLGR is parially autogamous while subspecies floccosa is highly autogamous,
which combined with separate flowering time prevents significant intergradation between the
subspecies (Arroyo 1973). The 3-5 nutlets produced dehisce with the calyx by late May.
Jolliff (1981) found seed fill in Limnanthes alba to be extremely variable from year to year
presumably in response to differences in precipitation. Seed fill in Limnanthes floccosa Spp-
pumila on Lower Table Rock is also quite variable. Observations suggest that LIFLGR is not
as variable.

LIFLGR has been reported from seven sites, all within the Agate Desert region. Several sites
occur within the Medford city limits and are zoned for commercial and industrial development.
The Agate Desert Preserve hosts the only protected occurrence of the taxon.

CURRENT STATUS:

The Agate Desert occurrence of Limnanthes floccosa ssp. grandiflora is considered to be in
fair to good condition. The population has increased over the past 5 years (Table 1). A
dramatic increase in the population in 1988 followed the first year of exclusion from grazing.
No population estimates were made in 1989; however the population appeared to be strong
compared to the previous year and a total of 2089 plants were counted in a single 50 m?
research plot.

The population area is probably smaller than its potential for the site due to several past
impacts. The preserve was grazed prior to our acquisition in March 1987. Portions of the
preserve were tracked by large, military vehicles in the 1940’s. Small areas of the preserve
(approximately 1000 m® in the northeast corner and on the west side) were scraped and
flattened sometime in the past 10-30 years. A narrow shallow ditch winds through a series of
pools from the center of the preserve toward the northwest. In the Spring of 1988, the City of
Medford built an extension of Antelope Road at the south boundary of the preserve. The
roadside ditch now intersects and partially drains a number of the pools on the preserve.
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There were two wildfires on the preserve in late July and early August of 1989 that burned the
east and northern portions of the preserve and approximately 75% of the LIFLGR habitat.

ELEMENT OCCURRENCE MANAGEMENT GOAL:

In order to set a management goal for the occurrence, we need a more detailed assessment of
habitat suitability across the preserve as well as a better understanding of the relatonship
between population density and the following: (1) precipitation patterns, (2) compaction of
soils, and (3) introduced species. In the interim, the following conditions will serve as "red-
flags" for the population:

1) less than 1000 individuals;
-2) distributed over less than 20% of the preserve;

3) average of less than 1.5 flowers/plant and/or less than 1 filled nutlets per flower; and/or
4) declining trend for more than three years.

If any combination of these conditions occur, additional management actions will be taken.
These actions could include initiation of additional ecological and/or genetic research, habitat
manipulation, and seed collection.

MONITORING OBJECTIVES:

1) Estimate population size (number of individuals), area, number of flowers/plant, and number
of nutlets per flower.

MONITORING METHODS:

In 1990, a 30 X 30 meter grid system was set up to include the entire preserve (Figure 2). A
true north compass line was established beginning 3 meters north of the surveyed southwest
Property corner (yellow capped rebar) on the edge of the right-of-way on Antelope road,
located 0.25 miles from the intersection with Table Rock Road. A second parallel line was
traversed 30 meters to the east. Two lines, 30 meters apart, were set perpendicular (true
east/west) across the north/south axial cells, through the center of the preserve, 150 meters
north of the initial boundary corner. At each thirty meter interval a steel spike was driven into
the ground for future location and 2 1.2 m long orange tipped lath stake was driven to use for
sighting the location of points of the center cells that form the abscissa and ordinate of a
coordinate system across the entire preserve. The grid system defines 230 cells across the
preserve.

Each of the 230 cells should be surveyed for the presence of LIFLGR. Wire flags and
binoculars assist in the location of cell corners. Fifteen percent of the cells where LIFLGR is
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present should"be selected randomly and the total number of LIFLGR individuals within them
counted and recorded. The number of flowers and nutlets per flower should be counted on
plants in each of the sampled cells (Figure 3). For cells with more than 100 plants, 25% of
plants should be randomly selected for counts of flowers and nutlets per flower. Once the
plant count is completed, the subset of individual plants are selected randomly. To avoid bias
in selecting plants, sample systematcally across the cells in one meter swaths starting from the
northwest then back and forth between the east and west side. Each individual within the
swath is counted from north to south as encountered. Sampling was timed to precede curing to
avoid damage to the plants.

Equipment: steel spikes (permanently installed, 80 four foot long lath stakes or PVC pipe
replaced each year, sledge hammer, 50m tape, 1 roll film, Compass, data sheets, binoculars for
sighting stakes, wire flags to mark macroplot corners.

LITERATURE CITED:

Arroyo, M.T.K. 1973. A taximetric study of intraspecific variaton in the autogamous
Limnanthes floccosa (Limnanthaceae). Brittonia 25:177-191,

Jolliff, G.D. 1981. Development and production of meadowfoam (Limnanthes alba). In: New
sources of fats and oils, edited by E.H. Pryde, L.H. Princen, and K.D. Mukherjee, pp. 269-
285.

Meinke, Robert. 1979. Threatened and endangered vascular plants of Oregon: an illustrated
guide. US Fish and Wildlife Service, Portland, Oregon.

Peck, Morton E. 1961. A Manual of the Higher Plants of Oregon. Oregon State University
Press. 916p.

Soil Conservation Service. 1972. Preliminary Soil Survey of Jackson County, Oregon. USDA
Soil Conservation Service, Portland, Oregon.
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TABLE 1. Population counts, estimates' and partial counts® for Limnanthes floccosa Spp.-
grandifiora on the Agate Desert Preserve in Jackson County, Oregon.

1984 1985 1986 1987 1988 1989

Number of individuals 400! 20 -- 480 7664 2089*
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Figure 1. Limnanihes floccosa ssp. granaifiora. A: Habit, X 1.3; B: Flower, X 2.5; C:
Fruit (Nutlet), X 10 (Drawn from Dctlin303951, ORE). From Meinke 1979.
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"Figure 3

Preserve: Date: Page of
Element: Macroplot: Observer:
Notes: ! Habifat - mound=1, flank=2, intermound=3, pool=4
Nutlets/Flower
Plot | Coord | Habitat! Plant #Flws 11213141516 17181911

]

42



DEFENSIBILITY MONITORING - EXAMPLE
Natural Area Name: Rocky Prairie
Subjects or activities to be monitored:

- condition of boundary fence, gates and signs

- motorcycle or “three-wheel" ORV use

- horse or cattle grazing

. recreational use

. litter or garbage dumping

- invasion or spread of exotic plant species

- land use activides on immediately north of and along eastern boundary

SN OB W N

1. Condition of boundary fence, gates and signs

Objectives: Maintain 1 1/4 miles of perimeter fence, 6 gates and 4 signs.

Methodology:
Kind of observations or data collection methods: Visual inspection.
Type of expertise required: Knowledge of fence repair, ability to assess current land use

Location and intensity: Drive existing roads slowly to visually inspect east and west
boundary fences. Walk and visually inspect north and south boundary fences.

Timing and frequency: Year around - once a month from April-September. Two times
during the October-March period. Damage to fences, gates or signs could occur at any
time during the vear. However, human outdoor use increases as the weather improves
during May, and extends (sometimes) into October. Exact scheduling to be determined by
Region staff.

Data documentation, format and storage: Written descriptions of damage or theft, and
needed repairs or replacement are recorded in the field on the "Site Inspection Form"
("Form").

Type of data analysis or type of use: Information reported on "Form" will describe work
10 be done. Natural Area Preserve Program (NAP Program) will be provided copies of all

"Forms” and determine management action to be taken.

How data or information be collected: Recorded on "Form" in the fiéfd.
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How data’or information will be stored: "Forms" will be filed in Regional Office.
Copies will be mailed to the NAP Program.

How data or information will be analyzed: Damage assessment will determine need for
repair or reconstruction, staffing, materials and equipment costs. NAP Program will

determine management actions to be taken.

2. Motorcvcle or "three-wheel” ORV use

Objectives: Provide current, on-the-ground assessment of existing or potential damage
associated with motorized vehicle use. Take management action to reduce risk to damage.

Methodology:
Kind of observations or data collection methods: Visual inspection.

Type of expertise required: Knowledge of ORV user behavior. Ability to interpret
amount and type of use.

Location and intensity: This activity could occur anywhere within the Preserve. Signs of
activity or damage will be most evident from one or two entry points (fence breaks or
cuts). Identify precise location (for relocation by others) on aerial photograph or
topographic map attached to "Form". Follow observed, recent tracks within the Preserve.

Timing and frequency: Damage could occur at any time during the year. However,
human outdoor use increases as the weather improves during May, and extends
(sometimes) into October. Once a month during the period April-September. At least two
inspections during the period (October-March). Do not "bunch" site inspections closely
together. Exact scheduling to be determined by Region staff.

Data documentation, format and storage: Wntten descriptions of damage and needed
repairs or replacement are recorded in the field on the "Form". Forms will be stored in
Regional Office. Copies will be mailed to the NAP Program.

Type of data analysis or type of use: Using "Forms" and consulting with Region field
staff, damage assessment by the NAP Program will determine need for repair or
reconstruction, staffing, materials and equipment costs.

3. Horse or cattle grazing

Objectives: Provide current, on-the-ground assessment of existing or potential damage
associated with horse or cattle grazing or seasonal herding. Take management actaon to reduce
risk to damage.

-
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Methodology:
Kind of observations or data collection methods: Visual inspection.

Type of expertise required: Familiarity with cattle and horse utilization patterns. Ability
to detect amount and type of use.

Location and intensity: This activity could occur anywhere in the Preserve, but would
most likely be evident around gates or near fences. No open water exists in the Preserve.
Identify precise location (for relocation by others) on aerial photograph or topographic map
attached to Form.

Timing and frequency: Damage could occur at any time during the year. However,
human outdoor use increases as the weather improves during May, and extends
(sometimes) into October. Once a month during the period April-September. At least two
inspections during the period (October-March). Do not "bunch" site inspections closely
together. Exact scheduling to be determined by Region staff.

Data documentation, format and storage: Written descripdons of damage and needed
repairs or replacement are recorded in the field on the "Form". Forms will be stored in
Regional Office. Copies will be mailed to the NAP Program.

Type of data analysis or type of use: Using "Forms" and consulting with Region field
staff, damage assessment by the NAP Program will determine need for repair or

reconstruction, staffing, materials and equipment costs.

4. Recreational use

Objectives: Provide current, on-the-ground assessment of existing or potential damage
associated with recreational use. Take management action to reduce risk to damage.

~ Methodology:
Kind of observations or data collection methods: Visual inspection.

Type of expertise required: Familiarity with recreational activities likely to be
encountered. Ability to detect amount and type of use.

Location and intensity: This activity could occur anywhere within the Preserve, but most
likely would occur in areas that are visually obstructed from the boundary roads. Identify
precise location (for relocation by others) on aerial photograph or topographic map attached
to Form. : '

- -
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Timing and frequency: Damage could occur at any time during the year. However,
human outdoor use increases as the weather improves during May, and extends
(sometimes) into October. Once a month during the period April-September. At least two
inspections during the period (October-March). Do not "bunch" site inspections closely
together. Exact scheduling to be determined by Region staff.

Data documentation, format and storage: Written descriptions of damage and needed
repairs or replacement are recorded in the field on the "Form". Forms will be stored in
Regional Office. Copies will be mailed to the NAP Program.

Type of data analysis or type of use: Using "Forms" and consulting with Region field
staff, damage assessment by the NAP Program will determine need for repair or

reconstruction, staffing, materials and equipment costs.

5. Litter or garbage dumping:

Objectives: Detect and remove garbage.
Methodology:
Kind of observations or data collection methods: Visual inspection.
Type of expertise required: Tenacity. Willingness to "do a good job", however menial.

Location and intensity: This activity could occur anywhere within the Preserve, but most
likely would occur in easily accessable areas around fences and gates. Identify precise
location (for relocation by others) on aerial photograph or topographic map attached to
Form.

Timing and frequency: Damage could occur at any time during the year. However,
human outdoor use increases as the weather improves during May, and extends
(sometimes) into October. Once a month during the period April-September. At least two
inspections during the period (October-March). Do not "bunch” site inspections closely
together. Exact scheduling to be determined by Region staff.

Data documentation, format and storage: Written descriptions of amount and type of
garbage, and recommended management remedy are recorded in the field on the "Form".
Forms will be stored in Regional Office. Copies will be mailed to the NAP Program.

Type of data analysis or type of use: In normal situations, Region staff will determine
how to remove garbage based on amount, type and location. The NAP Program will be

consulted whenever a major project is anticipated.

Invasion or spread of exotic plant species:
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Objectives: Locate and track changes in abundance and distribution of Scotch broom, gorse,
mouse-ear hawkweed and spotted knapweed.

Methodology:

Kind of observations or data collection methods: Visual inspections. Map populations,
measure area covered for each species, and provide estimate of population size or conduct
a count of individual plants.

Type of expertise required: Be familiar with field identification of all four species. Have
knowledge of mapping and sampling techniques.

Location and intensity: Inspect entire Preserve. Be extremely rigorous in and around
known populations. Two highly invasive species occur within the Natural Area. Scotch
broom (Cvtisus scoparius) occurs in moderate abundance in the northern 10% and southern
5% of the site, and sporadically throughout the entire site. Mouse-ear hawkweed
(Hieracium pilosella) occurs over 1/8 acre area in the "north swale". Immediately adjacent
to the Preserve, two additional invasive species are known to occur within 50 yards of the
Preserve boundary along the highway right of way and immediate environs: gorse (Ulex
europeus), and spotted knapweed (Centaurea maculosa).

Timing and frequency: Each of the four species is most easily identified in June.
However, earlier detecton and mapping will increase the chance of effective control or
containment within the same year. The NAP Program should do this work in May of each
year. Late May or early June reconnaissance would probably be adequate during years
with cool and/or overcast springs.

Data documentation, format and storage: Record population data on data sheets. Draw
large-scale map of distribution on photomap attached to Form. Forms are stored in
Regional Office. Copies are mailed to the NAP Program. The NAP Program will
determine method of weed control and be responsible for on-the-ground implementaton.

. Type of data analysis or type of use: Pre- and post treatment population size and
distribution data will be collected by the NAP Program. Treatment effectiveness will be
assessed 1-4 weeks after the treatment (depending on method). The NAP Program will
analyze changes in population abundance and effectiveness of management treatments (if
any) and incorporate findings into Preserve management plan.

7. Adjacent land use:

Objectives: Be able to anticipate potendally damaging activities before they occur within the
Preserve.

.

Methodology:
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Kind of observations or data collection methods: Visual inspection

Type of expertise required: Familiarity with land use activities and patterns within the
region.

Location and intensity: These activities are occuring outside of the Preserve, but could
directly or indirectly have impacts on ecological processes or conditions within the
Preserve. A

Timing and frequency: Potendal adverse activity could occur any time during the year.
However, in the absence of known, specific threats, observations should be recorded at the
same time that boundary conditions are monitored.

Data documentation, format and storage: Written descriptons of amount and type,
location and pattern of use and suggested remedies to counter undesired use or trends is
recorded in the field on the "Form". Forms will be stored in Regional Office. Copies will
be mailed to the NAP Program.

Type of data analysis or type of use: The NAP Program will assess adjacent use and
wrends and consult with the Region to determine if management action is needed

’
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COMPLIANCE MONITORING - EXAMPLE

Natural Area Name: Metolius RNA

The Metolius Research Natural Area (RNA) was established in 1931 to preserve an example of
the interior ponderosa pine forest that covers(ed) much of central Oregon. Both ponderosa
pine/bitterbrush and ponderosa pine-Douglas-fir/manzanita communities are typified in the
RNA. The overriding management objective is 1o allow natural processes to take place
without undue intervention by humans. '

Subjects or actvities to be monitored:

1. Within agency:
3. engineering
b. fire
. minerals
. Insects/disease
. recreation
2. Utlity company, power line maintenance
3. Deschutes County road maintenance
4. Oregon Department Fish and Wildlife
5. Public

@ Ao

[Any compliance monitoring actvities, phone calls or personal contacts related to 1-5, need to
be documented. Information on who was contacted, position, date, phone number, and
pertinent information should be noted and kept in RNA file. ‘Compliance monitoring should be
summarized and evaluated on an annual basis.]

la. Engineering at district: FS road maintenance

The objective is to make sure no projects are planned adjacent to the RNA without the
Coordinator’s knowledge and that planned projects do not effect the integrity of the RNA.

METHODS AND TIMING: RNA coordinator should make sure District engineering people
know about and have a map of the three FS dirt roads that lie on the north, east and south
boundaries of the RNA. Engineering shop should contact RNA coordinator (or responsible
individual on district) whenever any road maintenance is to occur. )
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Regardless of any planned activity RNA coordinator should check with engineering every
spring and fall. Pertinent information might include planned road maintenence, documentation
of illegal road use, condition of road, etc.

1b. Fire

The objectives are to 1) comply with the fire suppression plan for using prescribed fire in the
RNA and 2) comply with fire suppression plan for use of prescribed burning outside but
adjacent to the RNA.

METHODS AND TIMING: There is a fire management plan for the Metolius RNA that seeks
to reinroduce wildfire (via planned and unplanned ignitions) into the RNA. Compliance
monitoring should be part of any fire suppression plan for the RNA and any fire suppresion
plans for fires outside but adjacent to the RNA.

Ic. Minerals, gas. geothermal

The objective is to protect the RNA from any mining activities outside the RNA that might
compromise the management objectives for the RNA.

METHODS AND TIMING: RNA coordinator should make sure District and SO Minerals
shops know about the existence of and have a map of the RNA. The RNA is withdrawn from
mineral entry, nevertheless exploration outside the RNA could have possible adverse effects
within the RNA. Regardless of any planned outside activity, RNA Coordinator should check
-with the minerals shop on a yearly basis. Perinent information might include data on nearby
active claims or potential for new claims nearby.

If acuvity is planned outside the RNA, then RNA Coordinator should contact company or
individual involved. The company or person should be made aware of the RNA, its
management objectives, and boundaries. Scientific input may be required at this point. The
RNA Coorindator will need to make sure the activity planned by the company or individual
and any mitigation measures required by the District comply with RNA objectives. This will
involve clear documentation of contacts made, who, when, what was said and agreed upon.

1d. Insects/pathogens

The objectives are 1) to protect, in so far as possible, the RNA against the introduction of non-
native insects or pathogens, and 2) to detect and document any natural insect or pathogen
outbreak as early as possible.

<
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METHODS AND TIMING: RNA coordinator should make sure relevant people on the district
are aware of the existence of and have a map of the RNA. These people need to alert RNA
Coorindator of any planned spraying activities or hand weatment of insects and/or pathogens
outside the RNA. RNA Coordinator should check in yearly with this shop. Pertinent
information might include location of nearest pest/disease outbreak, type, extent, proposed
reatment, potential effects on RNA, etc.

le. Recreation
The objective is to prevent recreation-use damage on the RNA.

METHODS AND TIMING: RNA Coordinator should make sure recreation people in the
District know about the existence of and have a map of the RNA, and are aware of RNA
management direction vis a vis recreation. Coordinator should check in annually, probably
during the winter, with recreation staff to make sure no recreation activities are planned within
the RNA or that any adjacent activities do not compromise the integrity of the RNA.

Compliance with the special order to close the entire RNA, all seasons, to all types of
motorized vehicle use should be monitored at least twice a year. Snowmobile use will be the
most likely infraction so recreation people should be reminded to check several times during
this season. ’

2. Utlity company, rights-of-way

The objective is to make sure all power companies are aware of the existence of the RNA.

METHODS AND TIMING: A powerline runs along the west 'side of County/FS road 14.
Though this line is not within the RNA, the power company should be notified of the existence
of the RNA and given a copy of the RNA’s management plan. The RNA Coordinator should
request the company get in touch if any relocation of the powerline is planned. Coodinator

" should check in with the power company annually. Pertinent information might include future
" maintenance, type, duration, timing, etc.

3. Deschutes County road department

The objective is to make sure the Deschutes County Road department knows about the
existence of the RNA.

METHODS AND TIMING: The Deschutes County road department needs to be made aware
of the existence of the RNA and should have a map of the RNA, especially in relation to
County/FS road 14. Any plans for spraying, clearing, cutting, plowing, repaving, etc. could
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Initial Assessment of Soils for a Forest §tand Struc?yre S_'gudy, Monument
Canyon Research Natural Area, Jemez Mountains, New Mexico

Maryv C. Stuever, Department of Biology, University of New Mexico.

This study was completed as partial requirements for “Soil Morphology and
Classification” course taught by Dr. Les McFadden, Earth & Planetary Sciences
Department, University of New Mexico, Fall 1995.

Abstract

Ponderosa pine tree densities are generally high at the Monument Canyon Research
Natural Area on the Santa Fe National Forest in New Mexico. Tree density varies
locally, possibly due to fine scale environmental heterogeneity or perhaps influenced
examined. Pits were placed on the ridgetop and midslope for both open and closed
canopy sites. All pits were dug to bedrock, with pit depth varying from 57 cm to 165
cm.  Resuits from this initial study indicate that soil characteristics do not appear to be
an obvious influence in determining stand structure.

introduction

The Monument Canyon Research Natural Area is located in Section 9, Township 18N,
Range 3E, in the Jemez Mountains west of Santa Fe, New Mexico, on the Santa Fe
National Forest (figure 1). The research natural area (RNA) was designated in 1932,
but the area was selected then for the lack of any historical, extensive management
activities (Peterson & Rasmussen 1986). The stand is an old growth ponderosa pine
fires. According to tree ring analysis studies (Touchan, et. al. 1995), the last major,
large spreading fire in the area occurred around 1900.

Throughout western United States, fire exclusion has led to increased tree densities in
the ponderosa pine forest (Mutch, 1994). Forests of the 19th century were described
as open and park-like with scattered large trees and abundant forbs and grasses
(Harrington and Sackett 1992). Researchers (Covington and Moore 1991)
determined on one site in northern Arizona, that presettlement densities may have
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The conditions at Monument Canyon refiect these regional trends.

In the absence of fire, extensive recruitment of ponderosa pine regeneration has
occurred, creating very dense pole stands often in excess of 5,000 stems/hectare.

The old-growth overstory contains a significant portion of dead and dying trees,
particularly where dense understory thickets of pine regeneration are established.
Tree density varies spatially, and where lower densities occur, sites are open, grassy
and the overstory appears healthy (Figure 3). These open stand conditions vary in
size from approximately 200 square meters to about a hectare. Muldavin ét. al. (1995)
suggest that local differences in stand density may be an artifact of how previous fires
spread through the landscape, or may be a function of fine scale environmental
heterogeneity.

The purpose of this study is to compare soils in open and clased stands to initially

Materials and Methods

Soil pits were located adjacent to study piots from a forest stand structure study
(Muldavin, et. al. 1995). Pit locations were subjectively selected to represent dense
pole canopy conditions on ridgeton and mid-slope, and apen canopy conditions on
ridgetop and mid-slope. Pits were located between plots A3 and A4 (Figure 2). Pits
were dug by hand to bedrock.

Pit 1 was located on the ridge in a dense canopy stand (Figure 4), northeast of the
southwest of Pit 1, on the ridge, in a small 1/20 hectare opening. Pit 3 was 41 meters
east of Pit 2, mid-slape of a small drainage, and in a 1/2 hectare open stand (Figure 5).
Pit 4 was 34 meters east of Pit 3, approximately on the same contour, but with a dense
tree canopy (Figure 6).

Soil horizans for each pit were distinguished and described foliowing guidelines
suggested by Birkeland et. al. (1991) and Buol et. al. (1989). Field data was collected
for each horizon for horizon boundaries and depths, color (wet and dry), ped structure,
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consistence (dry and wet), texture of non-gravel component, estimate of % gravel,
observations on clay films, and reaction with hydrochloric acid. In addition, field
observations included notes-on roots and pores (size, location, quantity), and
charcoal. PH was measured in the lab with a Hach pH meter using 1;1 soil:water
solutions for each horizon.

Discussion

General Description of the Soils

The soils examined were not well-developed. The A and B horizons were sandy {oam
to Joam with generally 50% or less gravel-size pumice. The C horizons were 80-99%
pumice gravel, with a few cobble-size rocks. Bedrock was a solid, soft, light brown
rock which resembled a pumice or other volcanic-ash derived rock. Roots were found
in all horizons, and pumice gravels had reddish coatings.

The surface layer consisted of duff and pine needle litter. At three pits, a dark brown,
narrow <1 cm layer of humus existed above the mineral layer. This layer was patchy

the dense canopy sites, litter layers were 3-5 centimeters. Pine needles varied from
light brown on the top to gray, closer to the O horizon.

The soails in all four pits had many similar characteristics. Each pit had an A horizon,
which was generally brown 1o dark brown in color. The lighter B horizons were weakly
developed with some clay content in ali the pits. The C horizon consisted of red-

horizons and darker than the C horizons.

The C horizons were dominated by pumice gravels. These cinders were a light yellow
color, but mottled with a red stain. Gravel coatings decreased with depth. At lower
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depths, coatings were primarily on the underside of the gravel. Coatings were often
striated or patchy. Roots varied from very fine to aimost 3 em in diameter,

Inclusions or horizons associated with fine roots were found in the C horizon for three
of the pits, White mycellium was visibie with these roots. Thesé lighter color masses
conteined less gravel, and were effervescent witi iydrochioric acid.  This couid
indicates that calcium carbonate which is being exuded from the tree with other excess
salts, or due to increased CO2 exchange near the roots, the CaCo3 is formed.

reddish brown to pink.

Detailed descriptions for each $oil pit are attached.

Comparisons between Open and Closed Canopy sites

pit was deeper (105 cm), and the closed canopy pit (Figure 7) was shallow (57 cm).
Pit depth does correlate with slope position, with the almost level ridgetop pits being
substantially deeper than the midslope pits.

There may possibly be a correlation between stand density and the depth of the A
horizon. Pit 1 (closed canopy, ridgetop) had an A horizon 7 cm deep, and pit 2 (open
slope pits, with the closed canopy (pit 4) having an 8 cm A horizon, and the open
canopy (pit 3) with a 20 cm A horizon. This one set of observations is not statistically
valid, and further studies are necessary to determine if this relationship is consistent.

Soil texture, color, structure, consistence, roots, pores, and pH appear to be consistent
among the pits when compared within each horizon. These characteristics not appear
to be dependent on slope position or stand structure, There is a slight increase in clay
films in the B horizon for the ridgetop pits compared to the midslope pits. More gravel
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(% voiume) occurs in the Open Canopy pit on the ridgetop, than the closed canopy pit.
This observation does not repeat itself in the midslope pits where % gravel is similar.
If edaphic conditions were controlling stand density, | would expect to see soil
characteristics that would enhance water holding capacity for the dense, closed

soils would be a function of depth, soil texture and rock fragment volume. The amount
of clay in the soil would increase the water holding capacity and could be detected by
observations of clay films, consistence, and structure, | did not observe any consistent
differences between the open and closed canopy stands that would suggest edaphic
control of the stand density. This initial conclusion is based on a small sample size,
and further study should occur to verify these results.

Classification

| did not perform lab analysis to determine andic soil properties. With the voicanic
origin of the parent material, it is possible these soils could key out to Andisols, if soil
analysis determined andic soil properties in 60% or more of the solum as designated
in the Keys to Soil Taxonomy, 6th Edition (1994).

Providing these are not Andisols, all the four pits were identified as Haploborolls, The
depth of darker colors in Pit 1 (>40 cm) would qualify this soil as a Pachic Haploboroll.
The other three pits were Typic Haploborolls.

Color requirements for the Mollisol order were marginal, and if interpreted more rigidly,
would place these soils in the Inceptisol order. In this case, theyv would be Udic
Ustochrepts.

Summary

Cbservations from these initial four soil pits do not support the theory that stand
structure of ponderosa pine is dependent on edaphic conditions. Variations in stand
structure may be influenced by non-edaphic factors such as previous fire (or other
disturbance) history.
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Atiachments

Figures
Figure 1. General location map for Monument Canyon Research Natural Area.

Figure 2. Map of the study drea.

Figure 3. This photo, with the mid-slope, open canopy soil pit in the foreground, shows
the variety of stand densities encountered on the study site.

Figure 4. Site of Pit 1, ridgetop, closed-canopy. Note the lack of understory
vegetation, and the amount of shading in the stand.

Figure 5. Site of Pit 3, midslope, open canopy. Larger diameter, older trees dominate

ine open areas witnin the study site.  Often thick mats of pine needies develop under

these trees.

Figure 6. Site of Pit 4, midslope, closed canopy.

Figure 7. A close up view of soil pit #4, located on the midslope, closed canopy site.
Depth is 57 cm to bedrock, although the soft rock was also dug through an additional 8

cm.

Soil Descriptions
Pit 1. Ridgetop, Closed Canopy

Pit 2. Ridgetop, Open Canopy
Pit 3. Midslope, Open Canopy

Pit 4. Midslope, Closed Canopy
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Figure 1. General location map for Monument Canyon Research Natural Area.
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Figure 3. This photo, with the mid-slope, open canopy sail pit
the variety of stand densities encountered on the study site.

Figure 4. Site of Plt 1, ndgetop closed—canopy Note the lack of undersiory
vegetation, and the amount of shading in the stand.
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Figure 5. Site of Pit 3, midslope, open canopy. Larger diameter, older trees dominate
the open areas within the study site. Often thick mats of pine needles deveiop under
these trees.
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Figure7. A ciose up view of soil pit #4, iocated on the midslope, closed canopy site.

Depth is 57 cm to bedrock, although the soft rock was also dug through an additionai 8
cm.
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Pit #1 Ridgetop, Closed Canaopy

Classification: Pachic Haplohoroll (assuming lack of Andic soil properties)

Physiographic position: Located in a landscape of ridges and drainages running downslope
from the northeast to the southwest, this pit was on a ridgetop approximately 1 kilometer
from the rim where this landscape pattern originates. Slope was gentle (<5%), with a
southwest aspect.

Vegetation: The pit was located in a dense thicket of pole-size ponderosa pine (Pinus
ponderosa var. scopulorum). There were no understory species in the immediate vicinity of
the pit, and very few herbaceous species observed in the stand.

Parent Material: Pumice
Sampled by: Mary Stuever

Remarks: Many pieces of charcoal <lmm and a few pieces up to 2mm wide were found
throughout the A horizon.

Horizon Descriptions

0 4-0 cm. Consists mainly of pine needle litter. Needles nearer the top are brown;
needles at the bottom of the litter layer are gray and partially decomposed. The first
centimeter above mineral soil surface is sandy loam; brown (7.5YR 5/4) dry; dark
brown (7.5YR 3/2) moist; weak, fine, subangular blocky structure; weakly coherent
(dry), non-sticky and slightly plastic (wet); no visible roots; some very fine, round
pores; no clay films observed; not effervescent; 10 percent gravel by volume; pH =
4.7; abrupt, smooth boundary.

A 0-7 cm. Sandy loam to loam; brown (7.5YR 5/3) dry; dark brown (7.5YR 3/2) moist;
moderate, coarse, subangular biocky structure; weakly coherent (dry), non-sticky to
slightly sticky and slightly plastic (wet); many very fine to fine roots; some very fine,
round pores; very few, faint clay films on ped faces; not effervescent; 7 percent
gravel by volume; pH = 5.8; clear, smooth boundary.

Bwl 7-39 cm. Sandy loam to loam; brown (7.5YR 6/4) dry; brown (7.5YR 4/3) moist;
moderate, coarse, subangular blocky structure; weakly coherent (dry), non-sticky to
slightly sticky and slightly plastic (wet); many very fine to fine roots, a few roots 0.5
cm diameter; several round pores <1 mm diameter; very few, faint clay films on ped
faces; not effervescent; 15 percent gravel by volume; pH = 5.7; clear, wavy
boundary.

Bw2 39-80 cm. Sand, very coarse to gravelly; gray (7.5YR 5/1) dry; very dark gray (7.5YR
3/1) moist; single grain structure; loose (dry), non-sticky and not plastic (wet);
many very fine roots; no visible pores; many, faint clay films coating mineral grains
(coating may be oxidation, rather than clay films); not effervescent; 85 percent gravel
by volume; pH = 6.3; clear, wavy boundary.

C1 80-115 cm. Sand, very coarse to gravelly; coarse grains vary in color including
reddish yellow (7.5YR 6/6), dark brown (7.5YR 3/2) and pinkish white (7.5YR 8/2) dry;
moist colors are similar (7.5YR 7/6, 7.5YR 8/3, & 7.5YR 5/2); single grain structure;
loose (dry), non-sticky and not plastic (wet); no visible roots except in inclusions
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described below; no visible pores; pumice gravels are mottled with red stain; not

effervescent (except for inclusions); 95 percent gravel by volume; pH = 5.9; clear,

wavy boundary.
incl.  82-90 cm. This is an inclusion in C1, primary surrounding root masses, approx. 4 cm
X 8 cm; Sand, very coarse; pink (7.5YR 7/4) dry; light brown (7.5YR 6/4); single grain
structure; loose (dry), non-sticky and not plastic (wet); many, very fine roots;
several very fine round pores; white mycellium in association with roots, carbonate
coatings on gravels; strongly effervescent; 70 percent gravel by volume; pH = 8.0;
clear boundary.

Cc2 115-165 am. Sand, gravelly; coarse grains vary in color including brown (7.5YR 5/2),
reddish yellow (7.5YR 7/6) and pink (7.5YR 8/3) dry; moist colors include reddish
yellow (7.5 YR 6/6), pinkish white (7.5YR 8/2), dark brown (7.5 YR 3/2), and brown (7.5
YR 4/3); single grain structure; loose (dry), non-sticky and not plastic (wet); no
roats; no pores; pumice gravels are mottied with red stain, but stain is concentrated
on the bottom sides; not effervescent; 99 percent gravel by volume; pH = 7.0; clear,
smooth boundary.

Cr 165+ cm. Loam to silt loam; light brown (7.5YR 6/4) dry; strong brown (7.5YR 4/6)
moist; soft volcanic bedrock; weak, medium, vertical platy structure; slightly hard
(dry), slightly sticky and slightly plastic (wet); no roots; no pores; not effervescent;
5% gravel by volume; pH = 7.0.
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Pit #2 Ridgetop, Open Canopy

Classification: Typic Haplobqroll (assuming lack of Andic soil properties)

Physiographic position: Located in alandscape of ridges and drainages running downslope
from the northeast to the southwest, this pit was on a ridgetop approximately 1 kilometer
from the rim where this landscape pattern originates. Slope was gentle (<5%), with a
southrwest aspect.

Vegetation: The pit was located in an open stand ¢f small sawtimber-size ponderosa pine
(Pinus ponderosa var. scopulorum). Herbaceous species in the immediate vicinity of the pit
included about a 5% canopy cover of grasses, including Arizona fescue (Festuca arizonica),
mountain muhly (Muhlenbergia montana), and pine dropseed (Blepharoneuron tricholepis), and
<1% of wild strawberry (Fragaria spp.) and groundsel (Senecio spp.).

Parent Material: Pumice
Sampled by: Mary Stuever

Horizon Descriptions
(0] 3-0 cm. The litter layer consisted many of pine needles, and was patchy, between 0
and 3 cm deep. There was not a duff layer, as at the other pits.

Al 0-9 am. Sandy loam to loam; brown (7.5YR 5/3) dry; dark brown (7.5YR 3/2) moist;
moderate, medium, subangular blocky structure; weakly coherent (dry), non-sticky
to slightly sticky and slightly plastic (wet); many fine roots; many very fine, round
pores; very few, faint clay films on ped faces; not effervescent; 25 percent gravel by
volume; pH = 5.5; clear, wavy boundary.

A2 9-18 cm. Loam; brown (7.5YR 5/3) dry; dark brown (7.5YR 3/2) moist; moderate,
medium, subangular blocky structure; weakly coherent (dry), slightly sticky and
slightly plastic (wet); many very fine roots; many very fine to fine, round pores;
common, faint clay films on ped faces; not effervescent; 50 percent gravel by
volume; pH = 5.6; clear, smooth boundary.

Bwl 18-25 cm. Loam; reddish gray (5YR 5/2) dry; dark brown (7.5YR 3/2) moist;
moderate, coarse, subangular blocky structure; slightly hard (dry), slightly sticky
and slightly plastic (wet); many fine roots and a few roots to 1 cm diameter; many
very fine to fine, round pores; common, faint clay films on ped faces; not
effervescent; 40 percent gravel by volume; pH = 5.3; gradual, smooth boundary.

Bw2  25-37 cm. Sandy loam to loam; reddish brown (5YR 5/3) dry; dark reddish brown
(SYR 3/3) ) moist; single grain structure; loose (dry), slightly sticky and slightly
plastic (wet); several fine roots and a few roots to 1.5 cm diameter; several fine,
round pores; many, faint clay tilms coat mineral grains; not effervescent; 45 percent
gravel by volume; pH = 5.9; clear, smooth boundary.

Cl 37-47 cm. Loamy sand; reddish brown (5YR 5/3) dry; reddish brown (5YR 3/4) moist;
single grain structure; loose (dry), non-sticky and not plastic (wet); many fine roots;
no visible pores; pumice gravels are mottled with a reddish stain which may be
caused oxidation; not effervescent; 90 percent gravel by volume; pH = 6.5; clear,
smooth boundary.

Monument Canyon Soil Project - Stuever - 1996 page 14



c2

C3

C4

Cr

47-85 cm. Coarse sand, very coarse to gravelly; light reddish brown (5YR 6/3) dry,
reddish brown (5YR 4/3) moist; single grain structure; loose (dry), non-sticky and
not plastic (wet); few, fine roots in mass 10 cm wide by 5 cm tall (60-65 cm); no
visible pores; pumice gravels are mottled with red stain; not effervescent except
near roots where slightly effervescent; 98 percent gravel by volume; PH = 7.2; clear,
smooth boundary.

85-105 cm. Sand, coarse to very coarse; coarse grains vary in color including
browns (7.5YR 4/2 & 7.5YR 5/3) and pinkish white (7.5YR 8/2) dry; for moist colors
reddish yellow (5 YR 6/6), pinkish white (5YR 8/2), and dark reddish brown (5 YR 3/2);
single grain structure; loose (dry), non-sticky and not plastic (wet); no roots; few
pores to 0.5 cm diam; pumice gravels are mottled with red stains, concentrated on
bottoms of gravels; not effervescent; 98 percent gravel by volume; pH = 7.5; gradual,
smooth boundary.

105-137 cm. Sand, very coarse to gravelly; coarse grains vary in color including dark
brown (7.5YR 3/2), reddish yellow {7.5YR 6/6) and pinkish white (7.5YR 8/2) dry;

moist colors include reddish yellow (7.5 YR 6/8), pinkish white (7.5YR 8/2), dark
brown (7.5 YR 3/3), and brown (7.5 YR 4/3); single grain structure; loose (dry), non-
sticky and not plastic (wet); few roots 2-3 cm diam; no visible pores; pumice gravels
are mottled with red stain, but lighter than upper horizon; not eiffervescent; 99
percent gravel by volume; pH = 7.8; abrupt, smooth boundary.

137+ cm. Loam; pink (7.5YR 7/3) dry; reddish brown (7.5YR 5/4) moist; soft
volcanic bedrock; weak, medium, subangular blocky structure; slightly hard (dry),
slightly sticky and slightly plastic (wet); no roots; no pores; slightly effervescent in
a few spots; 10% gravel by volume; pH = 8.4.

Monument Canyon Soil Project - Stuever - 1996 page 15



Pit #3 Midslope, Open Canopy

Classification: Typic Haploboroll (assuming lack of Andic soil properties)

Physiographic position: Locdted in a landscape of ridges and drainages running downslope
from the northeast to the southwest, this pit was midslope about 20 m lower in elevation
from the ridgetop and approximately 1 kilometer from the rim where this landscape pattern
origimates. Slope was moderate (15-25%), with a southeast aspect.

Vegetation: The pit was located in an open stand of mature ponderosa pine (Pinus
ponderosa var. scopulorum). Understory species in the immediate area were limited by a
thick layer of pine needles from a large pine tree near the pit. Understory species in the
stand were dominated by grasses (>5% canopy cover) and included a few forbs (see Pit #2
for species list).

Parent Material: Pumice

Sampled by: Mary Stuever

Horizon Descriptions

0] 8-0 cm. Top layer consists of decomposed, partially decomposed, and fresh pine
needles. The first centimeter above mineral soil level is sandy loam: brown (7.5YR
5/2) dry; dark brown (7.5YR 3/2) moeist; moderate, medium, subangular blocky
structure; slightly hard (dry), non-sticky and slightly plastic (wet); few fine roots;
nenvisible pores; few, faint clay films on ped faces; not effervescent; 10 percent
gravel by volume; pH = 5.1; abrupt, smooth boundary.

Al 0-9 cm. Loam; dark grayish brown (10YR 3/2) dry; very dark brown (10YR 2/2) moist;
moderate, medium, subangular blocky structure; weakly coherent (dry), slightly
sticky and slightly plastic (wet); many very fine to fine Troots; many very fine, round
pores; faint clay films on ped faces are common; not effervescent; 25 percent gravel
by volume; pH = 5.3; clear, smooth boundary.

A2 9-20 cmm. Loam; brown (7.5YR 5/2) dry; dark brown (7.5YR 3/2) moeist; weak, coarse,
subangular blocky structure; weakly coherent (dry), slightly sticky and slightly
plastic (wet); many very fine to fine roots, several roots 0.5 cm diameter; many very
fine round pores; faint clay films on ped faces are common; not effervescent; 20
percent gravel by volume; pH = 5.7; clear, smooth boundary.

Bw 20-47 cm. Loam; reddish gray (5YR 5/2) dry; dark brown (5YR 3/2) moist; weak,
medium subangular blocky structure; weakly coherent (dry), slightly sticky and
slightly plastic (wet); many very fine roots, few roots up to 2 cm diameter; many fine
round pores; no visible clay films; not effervescent; 50 percent gravel by volume: pH
= 6.1; gradual, smooth boundary.

Cl 47-60 cm. Sand; reddish brown (5YR 4/3) dry; dark reddish brown (5YR 3/3) moist:
single grain structure; loose (dry), non-sticky and not plastic (wet): many very fine
to fine roots; several fine to medium oval pores; pumice gravels are mottled with red
stain; not effervescent (except for inclusions); 90 percent gravel by volume; pH = 6.1;
clear, slightly wavy boundary.
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C2 60-86 cm. Sand, coarse; reddish brown (SYR 4/4) dry; reddish brown (5YR 4/3)
moist; single grain structure; loose (dry), non-sticky and not plastic (wet); many
very fine to fine roots; no visible pores; pumice gravels are mottled with red stain;
slightly effervescent; white mycellium present with roots throughout horizon; 98
percent gravel by volunie; pH = 8.0; clear, smooth boundary.

C3 86-105 cm. Sand; coarse grains vary in color , but most are yellowish red (5YR 4/6)
dry & moist; single grain structure; loose (dry), non-sticky and not plastic (wet);
few roots > lcm diam; no visible pores; pumice gravels are mottled with red stains,
concentrated on bottoms of gravels; not effervescent; 99 percent gravel by volume;
PH = 8.0; clear, smooth boundary. ’

Cr 105 + cm. Sandy loam; light brown (7.5YR 6/4) dry; reddish brown (5YR 4/4) moist;
soft volcanic bedrock; weak, medium, subangular blocky structure; slightly hard
(dry), slightly sticky and not plastic to slightly plastic (wet); no roots; no pores; not
effervescent; 40% gravel by volume; pH = 7.4.
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Pit #4 Midslane, Closed Canopy

Classification: Typic Haplobo;oll (assuming lack of Andic soil properties)

Physiographic position: Located in a landscape of ridges and drainages running downslope
from the northeast to the southwest, this pit was midslope about 20 m lower in elevation
from the ridgetop and approximately 1 kilometer from the rim where this landscape pattern
originates. Slope was moderate (15-25%), with a southeast aspect.

Vegetation: The pit was located in an closed thicket of sapling and pole-size ponderosa
pine (Pinus ponderosa var. scopuloruni). There were no understory species in the immediate
area.

Parent Material: Pumice
Sampled by: Mary Stuever
Remarks:

Horizon Descriptions

0] 7-0 cm. Top layer consists of decomposed, partially decomposed, and fresh pine
needles. The first centimeter above mineral soil level is a sandy loam; brown (7.5YR
4/2) dry; very dark brown (7.5YR 2.5/3) moist; weak, fine, subangular hlacky
struciure; weakly coherent (dry), non-sticky and slightly plastic (wet); several fine
roats; some, very fine, round pores; na visible clay films; nat effervescent; 10 nercent
gravel by volume; pH = 5.1; abrupt, smooth boundary.

A 0-8 cm. Loam; dark brown (7.5YR 3/2) dry; black (5YR 2.5/1) moist; weak to
moderate, medium, subangular blocky structure; weakly coherent (dry), slightly
sticky and slightly plastic (wet); many very fine to fine roots, few roots up to 1 cm;
several fine, round pores, few round pores 1 cm wide; few faint clay films on ped
faces, and few distinct clay films lining pores; not effervescent; 25 percent gravel by
volume; pH = 5.1; clear, wavy boundary.

- Bw 8-36 cm. Loam; brown (7.5YR 5/3) dry; dark brown (7.5YR 3/3) moist; weak, fine,
subangular blocky structure; weakly coherent (dry), slightly sticky and slightly
plastic (wet); many very fine to fine roots, several roots 3-4 cm diameter; many fine
round pores; faint clay films on ped faces are common; not effervescent; 40 percent
gravel by volume; pH = 5.7; clear, irregular boundary.

C 36-57 cm. Loamy sand; brown (7.5YR 5/4) dry; brown (7.5YR 5/2) moist; single
grain structure; loose (dry), non-sticky and slightly plastic (wet); many very fine to
fine roots, several roots up to 1 cm diameter; no visible pores; pumice gravels are
mottled with red stain; not effervescent (except for inclusions); 85 percent gravel by
volume; pH = 6.1; abrupt, smooth boundary.

Cr 97 + cm. Loamy sand; light brown (7.5YR 6/4) dry; brown (7.5YR 5/4) moist; soft
volcanic bedrock; massive structure; hard (dry), slightly sticky and slightly plastic
(wet); not effervescent; 1 =6.3.
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Potential Nitrogen Contribution of Soil Cryptogams
to Post-Disturbance Forest Ecosystems

in Bandelier National Monument, NM.

Samuel R. Loftin' and Carleton S. White?

1USDA Forest Service, Rocky Mountain Forest and Range Exp. St., Albuquerque, NM 87106,
and ZDepartmen; of Biology, University of New Mexico, Albuquerque, NM 87131

ABSTRACT

The nitrogen-fixation (N,-fixation) potential and annual N contribution of soil
cryptogamic crusts were estimated in three previously burned ponderosa pine (Pinus
ponderosa ) and one previously grazed pinyon/juniper (Pinus edulis [ Juniperus
monosperma ) forest ecosystems in Bandelier National Monument, NM. The
ponderosa pine forest sites were burned in the 1977 La Mesa Fire and burro grazing
on the pinyon/juniper site ended in approximately /(198 . The objective of this
research was to determine whether estimated post-disturbance cryptogamic N inputs
could offset N losses from the disturbance.  Surface cover in each habitat was divided
into litter cover, herbaceous cover, bare soil, and obvious cryptogams, in an attempt
to quantify the spatial heterogeneity of soil properties. Line intercept transects were
used to estimate percent surface cover of each cover type. Soil samples from each
cover type were analyzed for total N, C, P, 8N, and N,-fixation potential. At this
stage In the recovery process, the potential for cryptogamic N,-fixation was
determined to occur in all sampled habitats and cover types. Correlations between
N,-fixation potential and other soil variables indicated that none are suitable as indirect
- estimators of N,-fixation potential. Estimates of ecosystem N input as a result of
cryptogamic N,-fixation range from 3.6 - 27.0 kg ba™ yr’. Evidence from soil analyses
indicate that soil loss was greatest at the pinyon/juniper site.

Keywords:  acetylepe reduction assay, microphytic crusts, nitrogen cycle, stable
isotope anmalysis, &°N.
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INTRODUCTION

In a stable forest ecosystem, inputs and losses of mass and energy are
considered to be in equilibrium over broad spatial and temporal scales.

Decomposition, the process by which nutrients stored in organic detritus are returned
to their mineral forms, is slow in ponderosa pine (PP), which leads to an accumulation
of organic matter in the absence of fire (C. White, chapter XX, this volume). Fire
causes near immediate mineralization of mutrients. Carbon (C) is released as CO,,
nitrogen (N) as NH,, and other mineral nutrients as their oxides in the ash. However,
mineralization by fire is a radical process and results ina met loss of N by ,yolatilization
and loss of fine particulates in smoke and ash carried to the atmosphere (Vitousek
and Howarth 1991).

The significance of this problem is better understood when viewed in a broad
temporal context. Ponderosa pine forests, some pinyon/juniper (P/J) associations,
chaparral, and some grasslands are dependent upon frequent fires to maintain a
stable species composition (Figure 1). Iffire-dependent ecosystems are stable, total
ecosystem N willbe relatively stable over long time periods. However, ifthe loss of N
following fire is not returned through inputs, the plant community Wﬂlﬁtimately be
unstabk: and unable to maintain itself. ’

Nitrogen losses from disturbed ecosystems can also occur as a result of soil
erosion. The potential for soil erosion is influenced by the type and magnitude of the

disturbance. Because grazing animals can disturb the structural integrity of surface

soils, overgrazing can result in an increased susceptibility to soil erosion.



Cryptogamic crusts, also called microbiotic or microphytic crusts, can contain
cyanobacteria, fungi, algae, lichens and mosses. Some species of cyanobacteria
(free-living or as lichen symbionts) have the ability to "fix"or convert biologically
unavailable atmospheric N, to biologically available forms. Observations of several
post-disturbance habitats within Bandelier National Monument have indicated that
colonization of bare mineral soils by cryptogamic crusts may be both rapid and
extensive. The importance of soil lichens and cyanobacteria to the overall N budget is
relatively unknown, but cryptogamic crusts may act to retain N by reducing erosion
through soil stabilization (Eldridge 1993; W. White, chapter XX, this volumez and
contribute N through atmospheric N,-fixation (Rychert and Skujins 1974; Jeffries et al
1992). Harper and Marble (1988) and West (1990) are excellent reviews of the
ecological role of soil cryptogamic crusts in arid and semiarid regions.

This research addresses the following questions related to the role of soil
cryptogamic crusts in post-fire ponderosa pine forests, and previously grazed P/J
woodlands.

1. Does the potential for cryptogamic N,-fixation exist?

2. Can the spatial heterogeneity of potential N,-fixation be assessed by field
observation?

3. Do other soil properties correlate with N,-fixation potential?

4. What is the potential N contribution of cryptogamic crusts to these ecosystems?



Question 1 is fundamental to this research, for if N,-fixation does not occur the
remaining questions are meaningless. Question 2 is based on a priori assumptions
that were made in the field before any soil analyses were conducted. We assumed
that the soil surface covér would affect N,-fixation potentials and that soil covered by
obvious cryptogams would have the highest potentials. Question 3 states an attempt
to identify easily quantifiable soil properties that could be used to estimate N,-fixation
potential because the acetylene reduction method for estimation of N,-fixation potential
is labor-intensive. Question 4 addresses the overall importance of cryptogams to the

N budget of these recovering ecosystems.

Research Approach

Because of the absence of pre-disturbance data, this research utilized several
indirect approaches to address the questions listed above. Relative cryptogamic N,-
fixation potential was estimated by acetylene reduction assay. Biological N,-fixation
occurs when the enzyme nitrogenase breaks the N, triple bond and reduces
atmospheric N to ammonium (NH, ). Nitrogenase also preferentially converts
acetylene to ethylene in an atmosphere of approximately 10% acetylene. The
acetylene reduction assay estimates mnitrogenase activity by quantifying the amount of
ethylene produced through time. Although the accuracy of potential N,-fixation
estimates by the acetylene reduction assay has been questioned (Weaver 1986), this

analysis should be useful to compare the relative N,-fixation potential between sites.



Cryptogamic N contribution can be estimated by means other than N,-fixation
potentials. Two separate and independent estimates of total cryptogamic N
contribution (TCNC) were made based upon total soil N (TN) and stable nitrogen
isotope (8°N) values. The first estimate is based on differences in TN between soils
of each of four surface cover types (litter, herbaceous, bare soil, and obvious
cryptogams). We assumed that the nitrogen content of the bare soil represented the
nitrogen content of the soil after fire and subsequent soil erosion. The bare soil is
used as a standard for comparison because any subsequent inputs of N through wet
and dry deposition is assumed to have occurred equally in all soil types. zl‘hus the
increase in N in the other soils should be a result of N,-fixation by nodulated plants
and cryptogams. This method yields a potentially conservative estimate of TCNC
because any N contribution by non-crustal or free living N,-fixing organisms occurring
in the bare soil is not accounted for in the final estimate.

Stable isotope analysis of soil N can also be used to estimate N inputs.
Nitrogen exists as' two stable isotopes '°N and 'N. The relationship between the
isotopes is expressed as a 6N value. The 6N value of a sample is calculated using
the following equation (1):

8®°N = (R /R

sample standard

- 1) X 1000

where R is the ratio of N:'N in the sample, and R, ., is the ratio of "N:"*N in

sample

an atmospheric N standard. Sources of N input tend to have a &N near O because



N,-fixation does not discriminate between isotopes (Figure 2). The 8N of soil N
increases through time because biological processes such as N mineralization,
nitrification, and denitrification discriminate against N and selectively remove a
greater proportion of “N (Evans and Ehleringer 1993). As the quantity of residual N
decreases, its 5N increases. Stated differently, as N losses increase, soil PN
increases because processes that lead to N loss willdiscriminate against the heavier
isotope. As N inputs increase, the soil 8N willdecrease through time because N
inputs do not discriminate against N and "recent N" dominates the soil N pool.

A hypothetical soil profile distribution of 5°N and TN (Figure 3) is b%sed on
profiles reported for a juniper/sagebrush ecosystem in southern Utah (Evans and
Ehleringer 1993). This profile distribution is based on assumptions that surface N
inputs have low 8N values, the 8N of soil N willincrease the longer itremains in the
soil, and the age of soil N generally increases with depth.

Surface soil TN and 6°N values may indicate the recent occurrence of soil
erosion (Figure 3). Erosion removes surface soil and its associated N resulting in
altered profile N distributions. Eroded surface soils should have higher 8N and lower
TN than undisturbed soils. Comparison of "N of surface soils within or between

sites may indicate relative degree of soil loss.



METHODS

Four previously disturbed forest sites in Bandelier National Monument (Figure 4)
were chosen as study sites. Sites A, B, and C were located in ponderosa pine forests
which burned in the 1977 La Mesa Fire and provide estimates of post-fire cryptogam
establishment and potential N inputs. Site A (elev. 8230°) was located on Apache
Mesa, less than 1 km southwest of the Apache Springs Trailhead. Site B (elev. 7450°)
was located adjacent to one of Terry Foxx’s permanent plots on Escobas Mesa. Sites
Aand B both have understory vegetation dominated by New Mexico locust (Robinia
neomexicana ), Gambel’s oak (Quercus gambelii), and sheep fesque (Fesnsca ovina).
Site C (elev. 6600°) was within the P/J - ponderosa pine ecotone, south of Frijoles
canyon and west of the trail that continues to Alamo Canyon. Site C has understory
vegetation dominated by mountain muhly (Muhlenbergia montana ), and junegrass
(Koeleria cristata). Site D, a P/J woodland (elevation 6390°) is east of the Burro trail in
the southeastern portion of the Mopument. Due to a past history of overgrazing and
disturbance by livestock and feral burros (Koehler 1974; Allen 1989), this P/J
woodland has very little interspace vegetation and most of the litter is under the
canopy of the trees.

Line intercept transects were used to estimate the cover of four surface types:
litter(;:haracterized as having greater than 50% dead plant material on the surfac%
herbaceous vegetation, bare soil and cryptogamic crustéhich was characterized as
having greater than 50% recognizable lichen or algal surface crust. Transect data for

sites A, B, and C are from previously burned areas only, whereas transect data for site



D includes mature pinyon and juniper trees and their associated litter mats. Three, 50
m transects were established <Withi1’1 each of the four sites and cover was recorded by
centimeter increments along the transects. Withineach site, soil surface samples
(approx. 3 cm dia. by 3 cm deep) were collected from within areas dominated by each
of the four cover types. Soil samples (approximately seven/cover type/site) from all
cover type/site combinations were analyzed‘ for total soil N, C, P, and 3"N. Soil C
was estimated by combustion and total P was estimated by Kjeldahl digest . Soil
5N and TN values were provided by Isotope Services, Inc., White Rock, NM. Ratios
of elements (C:N, N:P) were calculated from respective analyses. Soils anzd vegetation
transects for sites A, B, C, and D were sampled on 6/18/94, 5/27/%4/, 5/28/9/{, and
6/ 17/9/(, respectively. k K 7
?Potential N,-fixation in all soil samples was estimated using the acetylene
reduction assay. Soil surface samples were incubated under optimal moisture
conditions in closed chambers in an atmosphere of approximately 10% acetylene for
48 hrs in the Department of Biology greenhouse on the campus of the University of
New Mexico. Allsoil samples from one habitat type were incubated simultaneously.
However, it was not possible to standardize incubation conditions between sites
because of the lack of environmental control in the greenhouse. Consequently,

comparisons of N,-fixation potential between sites are not valid.



The potential N contribution to these forest ecosystems was indirectly estimated
using differences in soil TN and &°N. These estimates of annual TCNC were

calculated using the following equation (2):
(TCNC)/cover type = (TNgppe - TNy, ) * (BD) * (% cover sample ) / 16 yT

where TN

sampte 15 the mean TN for the sample soil type (litter, herbaceous, or

cryptogamic crust), TN, is the mean TN for the bare soil type, BD is a constant
(3,000) that converts the value to kg hat (assuming a bulk density of 1.0 g cm'3), %
COVer g,y . 18 the % cover of that cover type, and 16 yr is the approximate amount of
time since the La Mesa Fire. The sum of the TCNC for each cover type is an estimate
of TCNC for a particular site.

The second estimate of cryptogamic crust N contribution is based on
differences in 8"°N between soils of each cover type. The &°N value of a soil is a
result of the effects of the fire and erosion, atmospheric and cryptogamic crust N
inputs, and subsequent soil processing. Atmospheric inputs and soil processing are
assumed to be equal in all soil types. The proportion of soil N (% contribution) for

each cover type (X)is determined by the following equation (3):
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is the 5N of the bare soil, 6N, is the 8N of N derived from N2-

15
where & Ni,.

fixation by cryptogamic crusts and &°Ng . is the 8N of the sample cover type soil.
The TCNC for individual cover types is then determined by the following equation 4):

X * (TN

sample

) * (BD) * (%cover) / 15 yr

where X is the % contribution of cryptogams to the 8N of the cover type%soil and the
other components are the same as in equation 2. The &N values of the bare and
sample soils are known and the N contributed by cryptogamic N,-fixation is assumed
to have a 6N of 0. Again, an estimate of sitt TCNC is generated by summing the
TCNC for each cover type.

Within site correlations (Lotus 123 regression routine) were conducted between

N,-fixation potential and all other measured soil variables.

RESULTS
Above-ground cover estimates of cover categories in each site
are shown in Figure 5. Herbaceous cover was greatest in sites A and B. The cover

of bare soil and obvious cryptogams was greatest insites C and D.
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In general, soil N, C, P, and N:P (Figures 6, 7, 8, and 9 respectively) were
highest in site A and lowest in site D. Soil 5N (Figure 10), and C:N ratios (Figure 11)
were relatively constant in sites A, B, and C and higher and less uniform in site D.

Relative N,-fixation potentials for all sites and cover types are shown in Figure
12. For most sites the obvious cryptogam cover had the highest potentials, while the
bare soil had the lowest potentials.

Within site correlations between N,-fixation potential and all other measured soil
variables (Table 1) indicated that none of the variables were good indirect estimators
of N,-fixation potential. .
Estimates of annual TCNC for method 1 (TN) and method 2 (5°N) are shown

in Table 2. Values of annual TCNC range from 3.4 - 25.4 kg ha™ yr'.

DISCUSSION

Cryptogamic N Contribution 3
Two important findings were made with respect to potential Nz-ﬁxationél\) N,-

fixation potential exists in all cover types@ and 2> total cryptogam cover may be a poor
indicator of the overall importance of cryptogams at these sites. Current cover of
cryptogamic crusts may be more sensitive to, or a function of, the amount of bare soil
still available for cryptogam establishment following 16 years of ecosystem succession.
For example, the relatively high cover of litter and herbaceous vegetation and low

cover of cryptogams and bare soil in sites A and B (Figure 5) is probably a result of

rapid post-fire recovery because of more mesic conditions at the upper elevations.
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Although the estimated cover by cryptogams is now low at the upper elevation sites,
little is known about cryptogam cover changes in these habitats following the IL.a Mesa
Fire (but see W. White, chapter’/ Xﬁthis volume).

Although no betwéen—site comparisons of N,-fixation potential estimates were
made, itis possible to compare the relative N,-fixation potential of each cover type
within the sites (Figure 12). Atsite A, soils covered by herbaceous vegetation and
litter both had higher N,-fixation potentials than obvious cryptogamic Crusts, which is
the cover type with the highest relative potential at all other sites. Bare soil had the
lowest N,-fixation potentials except for site B. At this point we do not unde;stand the
ecology of cryptogamic organisms well enough to offer an explanation for these
results. Undoubtedly, our visual estimates of potential cryptogam activity do not
correlate well with what is occurring in the real world. Although necessary information
on cryptogam activity is lacking that would permit quantification of current cryptogamic
N contributions under field conditions using N,-fixation potentials, it is ciear that N,-
fixation is occurring at all sites and in all cover types.

Estimates of total N contribution by soil cryptogamic crusts are remarkably
similar between sites (Table 2). However, the total N contribution of cryptogams at the
high elevation sites may be greater than at the low elevation sites, despite the
discrepancy in cryptogam cover. Because of the more mesic environment,
cryptogamic crusts of the ‘upper elevation sites may have longer periods of active N,-
fixation, which could offset the differences in % cover. The litter and herbaceous cover

types, which have highest. % cover in sites A & B, are more mesic than the bare soil or
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obvious cryptogam cover types and may promote even greater cryptogam activity.
The total annual N input to comparable sites from wet and dry deposition is
approximately 2 - 4 kg ha™ yr'! (Bvans and Ehleringer 1993). Rychert and Skujins
(1974) estimated cryptogamic N,-fixation inputs to Great Basin Desert ecosystems to
range from 10 - 100 kg N ha™ yr'. The calculated estimates of annual cryptogamic N-
contribution at these sites are within the range reported by other researchers and well
above the estimates for atmospheric N input. Consequently, this is evidence that
cryptogamic N,-fixation is a very important source of N for these sites.

Interg:stingly, both the lowest and highest estimates of N contributioxg are from
site éﬁa:ﬁ; relatively divergent and extreme estimates at this site may be the result of
high N inputs from elk that use this area extensively (C. Allen, chapter XX). The
resultant high TN inputs from elk would increase the estimated cryptogam N

contribution from method 1, and the high 6N values of the elk-added N would lower

the N contribution estimate from method 2, based on differences in 6°N values.

Disturbance and Soil Erosion

Soil erosion is a process that removes soil and nutrients from ecosystems and
leads to desertification. Lower elevation mesas at Bandelier National Monument were
most susceptible to erosion following the La Mesa Fire, probably as a result of lower
plant recovery rates (W. White 1981). Three lines of evidence from this study suggest
that greater rates of soil erosion have occurred at the lower elevation P/J woodland

site (D), probably because. of its relative aridity and disturbance history. First, bare soil
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comprises 25 - 35% of the surface insites C and D (Figure 5). Second, soil TN
(Figure 6) and 8N (Figure //9% are lowest and highest, respectively, insite D. This
pattern is consistent with removal of N rich, low 5N surface soil and exposure of low
N, high 6N subsurface soil (Figure 3). Third, the high surface soil C:N ratios (Figure
}1,85, characteristic of lower soil depths, recorded inthe P/J site also suggest the
removal of N rich surface soil. The interspace soils (herbaceous, bare soil and
cryptogam cover types) are particularly susceptible because they are not protected by
the tree canopies and their associated litter mats. Stabilization and recovery of these
soils could take many years. Evidence from crust removal and reinoculatic{n

experiments in Utah suggest that it may take 40 - 85 years for fullrecovery of

disturbed cryptogamic crusts (Belnap 1993).

CONCLUSIONS
Acetylene reduction assays of surface soils show that the potential for N,-

fixation occurs in all soils at all sites. The actual N contribution of cryptogamic crusts
depends on the abundance and activity of the crust organisms. Actual contributions
of N by crusts in the higher elevation sites may be greater than at lower elevations
because of more favorable climatic conditions. Although soils with obvious cryptogam
crusts generally had the highest N,-fixation potential, this was not always the case.
Visual observations of cryptogamic crusts are not reliable estimates of N,-fixation
potential. None of the soil analyses (TN, TC, C:N, TP, N:P, and 615N) were good

estimators of N,-fixation potential. Estimates of total N contribution by crusts show

14



annual inputs ranging from 3.6 - 27 kg ha™ yr'. These estimates indicate that
cryptogamic N,-fixation is an important source of N to these post-disturbance
ecosystems. However, without broad‘%cale spatial estimates of all N inputs through
time, as well as estimates of disturbance-induced N loss, it is impossible to determine
whether or not these forested ecosystems maintain a stable N level. Undoubtedly,
recovery from catastrophic disturbances such as the La Mesa Fire or severe
overgrazing willrequire a much greater period of time than recovery from low intensity
fires and grazing that were characteristic of ponderosa pine forests and P/J savanna

before the arrival of Europearis, maf.
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TABLES

Table 1. Within site correlation coefficients (all cover types) of N,-fixation
potential against all other measured soil

variables.

Variable Site
A B C D

N 0.37 <0.01 0.08 <0.01
C 0.38 0.04 0.08 <0.01
C:N 0.02 0.03 <0.01 0.03
P 0.38 <0.01 0.06 0.01 °
N:P 0.06 0.01 0.09 0.03
5PN 0.02 <0.01 0.01 0.08

Table 2. Estimates of annual total cryptogam N contribution in

kg hal yrl. Calculations based on TN and &N methods.

Site Method 1 (TN) Method 2 (8°N)
A 24.6 20.2
B 25.4 3.4
C 8.3 11.4
D - 14.3 12.6
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FIGURES

Figure 1. A conceptual outline of changes in ecosystem N as a function of time. The
solid line represents succession to a climatic climax in the absence of any
disturbances. The dotted and dashed lines represent the N dynamics of stable and
unstable ecosystems, respectively, when subject to recurrent fire events.

Figure 2. Conceptual model of ecosystem N and &°N dynamics. The values are
means or ranges of 5°N. Nitrogen inputs from N,-fixation and wet and dry
precipitation have a mean &N of zero. Through time the "N of soil organic and
inorganic N increases because of processes such as denitrification that descriminate
against (leave behind) BN,

Figure 3. Hypothetical soil profile distribution of TN and &N based on Evans and
Ehleringer (1993). Dashed lines represent potential soil surfaces that would result
from soil erosion.

Figure 4. Location of study sites within Bandelier National Monument, NM:

Figure 5. Mean surface cover of cover types (litter, herbaceous vegetation, bare soil
and obvious cryptogams) within each study site.

Figure 6. Mean soil N of cover types (litter, herbaceous vegetation, bare soil and
obvious cryptogams) within each study site.

Figure 7. Mean soil C of cover types (litter, herbaceous vegetation, bare soil and
obvious cryptogams) within each study site.

Figure 8. Mean soil P of cover types (litter, herbaceous vegetation, bare soil and
obvious cryptogams) within each study site.

Figure 9. Mean soil N:P ratios of cover types (litter, herbaceous vegetation, bare soil
and obvious cryptogams) within each study site.

Figure 10. Mean soil 8N of cover types (litter, herbaceous vegetation, bare soil and
obvious cryptogams) within each study site.

Figure 11. Mean soil C:N ratios of cover types (litter, herbaceous vegetation, bare soil
and obvious cryptogams) within each study site.

Figure 12. Total N,-fixation (umol) for cover types within sites. Due to uncontrollable

environmental conditions during sample incubation, comparisons should not be made
across sites.
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Figure 1. A conceptual outline of changes in ecosystem N as a
function of time. The solid line represents succession to a climatic
climax in the absence of any disturbances. The dotted and dashed
lines represent the N dynamics of stable and unstable ecosystems,
respectively, when subject to recurrent fire events.
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on Evans and Ehleringer (1993). Dashed lines represent potential soil
surfaces that would result from soil erosion.



To
Jemez

.‘—‘ -~

Site A
Y1 8230’

4
]
A

-~

'\
~
\c' A Y

Alamo
Canyon

Capulin
Canyon

Medio

Canyon \

P
0 2
Miles

X4
'

To Los Alamos

; Site B
S 7450°
To
White
Site C Rock
® Fijoles 66000 _ ____.
Canyon :
Lummis
Canyon
Head-
quarters
" Rio
* Grande
Site D
6390’
Cochiti
Res.

Figure 4. Location of study sites within Bandelier National Monument,

NM.



50 |-

o
o

cemesmarscaccsnsann “emeassecsceccnnannn ---d [

S

SIS
R
Pteteteleteletetedetotaleleds

ereccsuccascas i eececauocnanone P ccemammaan

o

N
o
!

Cover (%)
&

.‘.’..-
XK,
Lote et

67%;
&
5%

%
LXK
%’0

sk
Q

%
%
5

00
betode
0K

‘s
°,
K>
XX

o
X X XXX

3%

et

4%}
Padefotetotetetotetetetetedotetetotetetoted

0
%
‘.
L
4

Site A Site B SiteC

Study Sites
Litt Bf Herb 2 Bare N Cryp

Figure 5. Mean surface cover of cover types (litter, herbaceous
vegetation, bare soil and obvious cryptogams) within each study site.



o
o1

o
o

Nitrogen (%)

o,
oete]

z
S
edel

X
ta%el
doleled

o
o

L

-+
Fodedetotets!
KK,

}
>
-,

2
oo
00.0‘.’.".‘

&
2
Dode!

O
QLR

SR K AR

o
bed

>
(2

%
dedeteds

(!
59

o
e

%

%
%6
o

e

32555

2505055
255

SRR
Poteletety!
totetel!

SRR

000

X

o
%
59

>
K
,

<
<

Q
2

Site B Site C Site D

Study Sites
Litt B Herb &4 Bare N Cryp

Site A

Figure 6. Mean soil N of cover types (litter, herbaceous vegetation,
bare soil and obvious cryptogams) within each study site.



10

8 e e e e e e g "= S A m M s m e adeaseesemnnataaaceeaeaeacaaaaeareea nannamenmrem e neaneeaaaans
2 6l
e
s |
2 4}
©
0 -

2 .

Site A Site B Site C Site D
Study Sites

Litt B3 Herb Bare N Cryp

Figure 7. Mean soil C of cover types (litter, herbaceous vegetation,
bare soil and obvious cryptogams) within each study site.



300

N
9
o

e o cesscaancrnmeans *ecmsserecssesscncansranay

Ny
o
o

XX

o0
SoSetstsl

200t %

3
atetotetetotedetetotetetetelesetetedeto % b e
LRELRRERLRRRLRLLRREREES

o

é'O.

.0 0 000 0.0 00 00000 000

o
%L
5

R
25

K
X

3
0o

b
O
(=)

5
%

2

>

etedete!

&S
R RIIIEL KRR LIKK,

(D

X
o%!

S
R85
peleteleds!

O
o
33

0o
%,

Phosphorus (mg/kg)
9]
o

4
X
e
e

K

Site A Site B Site C Site D

Study Sites
Litt & Herb 4 Bare N Cryp

Figure 8. Mean soil P of cover types (litter, herbaceous vegetation,
bare soil and obvious cryptogams) within each study site.



o’g

XA,

R

QR
0%””

o
XRXIXKAN
$.0.0.0.0.0. 00,004

e seteieisisinciste!

S

L0000

X
X

%

o

XK X
X KX
XSS

-‘v
folals!
Pte%e% e%e

XL

o
{ >

>
(A
S0

o
250
0. 0.0

28
0%}
255
XX

%
o
ol
%
&

%%

28
bode!

bode!
5

R
SR
Fete%

o

5%

35
&%
5

0
Q05
et
5

%
%
55

%

K2
%%

CRARR

O 0 00 0.0,

R
% " ‘.’.‘.‘ XX
.0 ¢ 0.0 0'

(X

.9,

$55

3RRK
>
o202

KKK

‘0:0:0 &
(KD
(R
K
ofedoted!

&

4
e

2558

Site A Site B Site C Site D

Study Sites
Litt B Herb Bare N Cryp

Figure 9. Mean soil N:P ratios of cover types (litter, herbaceous
vegetation, bare soil and obvious cryptogams) within each study site.



14
12
10

Delta 15N

o N B~ O

Study Sites
Litt B8 Herb Bare N Cryp

Figure 10. Mean soil 3N of cover types (litter, herbaceous
vegetation, bare soil and obvious cryptogams) within each study site.




C:N

100

80

40

20

D I R R N

<]
¢

%
%5
SRR

20

x3
%
X
6%

9
bedads
delelede

Potetotols

bodods
ot
O 0.0
deSete:
555

>

X2

05
90 %%
¥e%%

Lol
25505
2555
detelel

%,

%,
9%

csasccccns -

XX K> o
SRR 0%
HXARRRNE %2
FodeR0dotetede!

7%

Site C

Study Sites
Litt B Herb 4 Bare N Cryp

O

Figure 11. Mean soil C:N ratios of cover types (litter, herbaceous
vegetation, bare soil and obvious cryptogams) within each study site.



0.5
S \
£
=
(- 0.3 I AR N\ RS AL LR ERLEEEE
2
B 0.2 e
.5 L 3 T NN\ R bbb SRR R ERE R
t-
N 0.1 I T N
pd X
ot @ 8
Site B Site C ite D

Study Sites
71 Litt B Herb Bare N Cryp

Figure 12. Total N,-fixation (umol) for cover types witin sites. Due to
uncontrollable environmental conditions during sample incubation,
comparisons should not be -made across sites.






4063.04--1

SERIES 4000 - RESEARCH

4063.04 ~ Responsibiligv.

1. Designated resezarch ccordinators shall:

z. HMaintain Knowlelge of the ecological conditions, past
studies, current research, and locgistical considerations for existing

research natural areass {RNAs).

5. Encourage the rasearch cormunity to use facilities througn
internal and externzl contacts made at conferences and symposis.

C. Assure that Forast contact s aware of past znd continuing
researcn on the RMNAs znd coordinzte with Forest contact and expedite
rocessing of plans recuiring Stztion Director's approval..

2. ncou Stucles TC provice basic ecologilcal
znc ?on, anc closely ccordinzte these eiforts
ore nsider cutside furding sources sucn as
e Bl ! ational Science Fourdation as well as
und

information and activities

I. Maintain a cortinuing fi:e of
inciuding records of how proposed.

activicy reviews of RIAS
in accerd with FSM 406R.

-
AT (9]
pae 0]y

{ O ot
({) W o )

<

hozn EhA Committee
rsocnne.. This committee
st perv1‘c"s members of Arizona
cmmittees, unlversities, and other
reips te (1) study naturc- area needs on both
arncs, (2) make initial selection of areas to be
eciznation, (3) assure that existing and needed
n
st

znd private

e
and local g
I
red for RNA &
ni

¢ addressed :ore v land ranagement plans, znd (4) develop
ns for admin rative procecure and ceordination problems.
R
3. nes Ct
Fznsers. Forest Supervisors shall:

z. Identify arcsc on the Ferest wnich migrt represent forest and
rznge land types that zre not presently represented, request and
scredule review of proposed areas by the RNA Committee, and
carticipate as an ad nroc member of the task group reviewing potential

areas on the National Forest.

FSM 5/87 R-3 SUPP 12
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4063.04--2
SERIES 4000 - RESEARCH

b. Maintain the integrity of identified RNA candidate areas
until Forest plans and establishment actions are completed. (Exhibit
2).

c. Assure that environmental analysis and operating plans for
locatable and leasable minerals protect the integrity of established
and candidate RNAs.

d. Assure that established and targeted RNA representations
receive appropriate consideration in all alternative land management
planning allocations. Document briefly in the planning record areas
proposed but not meeting identified needs or standards for RNA
establishment.

e. Prepare the required establishment reports for candidate
areas identified in apprcoved Forest plans in a timely manner,

n

. Schedule and conduct reviews of RNAs periccically to assure
that thev are being managad in accord with FSH 4053 through

FSM 40563.5 and recommend to the Committee sctions necessary to
effectively manage the program, resolve identified conflicts, and

improve direction.

g. Designates Forest RNA contact to facilitate the RNA Drogram
by:

(1) Maintaining records of use and activity on established
RNAs.

(2) issuring the research coordinator (Exhibit 3) consults
with the District Ranger during the review and apgroval of plens
for use v the Station Director.

(3) <ZReferring scientific inquiries to the appropriate
research coordinator. (Exhibit 3)

(4) Assuring that estzblishment reports are prepared
according to current direction in FSM 4063.41 and submitted in a
Timely manner.

(5) Developing a Forest program with consulitation and
assistance from Research to provide basic inventory,
characterization, and RNA environment.

(6) ZConsulting with the research coordinator zn any

activities proposed which might have an influence ¢n the ecological
irtegrity of the RHA.

FSM 5/87 R-3 SUPP 12
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Exhibit 1
Research Natural Area Committee Charter

Obiect i

The Research Natural Area Committee is chartered to assist management
in effective and efficient achievement of the research natural area
objectives as outlined in FSM 4063, The committee, utilizing a task
force approach, shall develop and recommend alternative courses of
action to respond to needs identified by management in the annual
plan of work.

Responsibiliti
The committee shall:

1. Assure that proposed and recommended zreas meet trne criteris
and qualify as research natural areas (RNAis).

2. Provide the necessary direction to assure that RRNAs are
adequately addressed by Forest 1and management plans.

3. Recommend appropriate standards and guidelines for
establishment and maintenance of baseline data and for protection of
resources to insure meeting RNA objectives,

4, Monitor progress in achieving objectives through review of
Forest plans and conducting appropriate activity reviews.

5. Provide the necessary direction in the context of land
management planning to establish and manage RNAs.

6. Examine selected zreas with Forest Supervisors and District
Rangers to assure the area qualifies and no unresoclvable management
conflicts exist.

7. Review establishment and land use reports prepared by the
Forest Supervisor and make recommendations to the Regional Forester.

3. Commission a Research Natural Area Task Group to zid in
Committee work. The task group snall include representatives from
each of the following resource units; Range, Watershed and Air
Management, and Wildlife, plus cre Research scientist frcm Arizona
and one from New Mexico. Ad hoc members shall be added as
appropriate to complete specifiic parts of the work plan.

FSM 5/87 R-3 SUPP 12
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Membership
Chairperson - Director of Range Management
Member - Deputy for Resources
Member - Assistant Director, Rocky Mountain Station,
Fort Collins
Member - RNA Task Group Leader

Meetings - Committee shall meet annually in September, or as
scheduled, to establish an annual work plan and recommend appropriate
courses of action to the Regional Forester. The task group shall
meet as necessary to accomplish the annual work plan,

rovide annual report to the Washington Office on status of
22 7nNAs in Regilon X,

2. Dccument annual plen of work and provide annual report to
Deputy Regional Forester, Resources, FSM 1350,

FSM 5/87 R-3 SUPP 12
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United States Forest Washington 14th & Independence SW

Department of Service Office P.0. Box 86050
Agriculture , wWashington, DC 20080-6090
Reply to: 4060-3 (LMP) ' Date: July 19, 1993
Subject: Research Natural Areas Program Strategy
To: Regional Foresters, Station Directors, Area Director,

and IITF Director

In 1991, National Forest System and Research made a financial commitment of
$490,000 to the Forest Service Research Natural Area (RNA) Program. Designed
as an annual commitment over a 5-year period, this fund has been crucial to
the establishment of new RNA’s and to commencement of new research and
mgnitoring projects nationwide. The RNA Program has, partly due to that
financial support, become a vigcrous component of Forest Service activities in
the areas of ecosystem management, biodiversity, research, and monitoring.

Just over a year ago, representatives of all Regions and Stations bsgan
working together to formulate a working plan or strategy to guide reseaxch and
management activities on the 285 RNA’s we have established throughout the
National Forest System. The enclosed completed document will be used to
advance Forest Service and natural resource management interests in the
variocus ecosystems represented across the Nation by our RNA network.

We anticipate that actions taken to implement the strategy will aid the
continued contribution of the RNA Program to the promotion of research,
bicdiversity, ecosystem management, and forest management, in general, over
the coming years.

/ George M. Leonard
T

F. DALE ROBERTSON
Chief

Enclosure

1920 LRMP:loc-1993:11RNA StrategyForest
Service:FMR:S.Krugman:pj:05-20-52: (202) 205-1555I CONCUR:
J.WHITMORE:05/20/921 CONCUR: P.JOHNSON:05/20/92FS:ILMP:P.Boland:1920
LRMP:10C-1993:6/29/93:



BDIDDR
Research Natural Areas Program
USDA Forest Service

NATIONAL STRATEGY
-Opportunities for the PFuture-

BDDD
INTRODUCTION

The Forest Service Research Natural Areas (RNA’s) Program maintains a network
of 289 established areas and over 300 candidate areas representing common and
unique natural ecosystems on National Forest System lands in the United

States. These areas are managed in conditions minimally disturbed by human
activities for nonmanipulative research, monitoring, education and to maintain
natural diversity and ecological processes. Prompted by desires to improve the
effectiveness of the current program and realizing that opportunities exist for
an expanded role for RNA’s in ecosystem management, RNA Coordinators
agency-wide have been meeting over the last 2 years to evaluate new directions

for the program.

by

researchers who have a stake in the RNA Program.

This Strategy is an evolving document; it does not formulate direction or
pelicy for the agency but is intended to motivate thinking and catalyze action
as the ecosystem management approach is implemented. Specifically, it is hoped
that ideas presented here will provide incentives and guides for integrating
RNA’s fully with new ecological approaches to management as forest land and
resource management plans (forest plans) are implemented, amended, and revised.

The intent cf the Strategy is to initiate immecdiate action toward some goals
cthers. x priorities will guide

and to motivate planning toward <
implemsntaticn at national, regicnal, station, and forest levels.

For this repocrt, natural areas are defined as areas managed for minimal human
disturbance to perpetuate natural or near-naturzl ecological conditions (e.g.,
RNA’s), and reference areas are defined as natural areas (designated or not)
that serve as control sites (research or monitoring context) for comparison
with treatmsnts on lands where human disturbancs cccurs.

FUTURE ROLE OF RESEARCH NATUR2L AREAS PROGR2M

In line with the Mission, Vision, and CGuiding Frinciples for ths Forest
Service, thes rcle of RNA’s in ths future will be characterized as follows

The RNAZ‘s h=lg ensure that we maintain repressntation of diverss natural
z2zosystems Zcor future generations. The RNA Program finds, estanlishes, and
maintains a nstwork of sites that provides ecological referencs areas of
critical imgcrtance for research, monitoring, and education. The RNA Program
works with other disciplines and staffs to coordinate the bicodiversity and

monitoring functions of many types of minimally disturbed areas (e.g.,



wilderness, special interest areas, wild and scenic rivers, etc.). Appropriate
management of RNA’s and integration of these areas with monitoring and
management of other lands at many spatial and temporal scales enhance the
ability of RNA's to provide for biological diversity and to support ecosystem
processes. At the same time, expanded research on RNA’s allows RNA’s to
contribute ecclogical knowledge that is essential for carrying out the Forest
Service commitment to ecosystem management. The RNA Program is supported by
all staff involved with ecological management, especially forest supervisors,
district rangers, and their staffs, who support and utilize the essential
contributions of RNA’s.

OPPORTUNITIES FOR PROGRAM REORIENTATION

STRATEGY 1:
Promote linkages of the Research Natural Areas Program with efforts to
implement ecosystem management.

RATIONALE. Successful devslcocpment of ecosystem management depends on
availability and use of ecological baseline information on natural composition,
structure, and function and con effective monitoring. RNA’‘s provide excellent
2 i vet this opporturtity has beern under-utilized.
§ exist to improve the biodiversity and monitoring
st Svstem lands by coordinating efforts cf the RNA
orest Service programs that manage lands for minimal human

=

Program with other
disturbance.

Goal A: Work with ecosystem management programs within Forest Service at
regional, station, and especially forest levels to integrate RNA’s into
ecclogical management strategies, emphasizing opportunities to coordinate
biodiversity, and monitoring functions of many types of natural areas
(RNA’s, wilderness, spscial interest areas, etc.) and to use areas as
baselines for monitoring.

2l and regional priorities for RN&’'s that are
zcosystem management and to biodiversity needs at
TToral scales.

OPPORTUNITIZIS TO CHANGZ ADMINISTRATIVE PROCEDURES
STRATEGY 2:

Provide means to adequately fund the RNA Program, specifically ensuring support
to the national forests.

RATIONALE. The RNA program currently operates on an ad-hoc budget, derived
from many staff areas. Lack of secure funds limits the ability of the RNA
Program to carry out its Zunctions or to be of significant use in ecosystem
management .

Goal A: Secure Federzl funding for the RNA program at all levels in
National Forest System and Research budgets.

Goal B: Encourage creative funding for individual RNA activities through
parctnerships and cost sharing.



STRATEGY 3:
Streamline RNA establishment procedures.

RATIONALE. The current process for establishing RNA’s is burdened with
outdated procedures involving redundant efforts and expending unnecessary staff
time and money. The role of RNA management in forest plan implementation is
unclear.

Goal A: Review establishment requirements for RNA’'s and develop a revised,
efficient process.

Goal B: Clarify the role of forest plans and National Environmental
Protection Act (NEPA) procedures in RNA establishment and management.

Goal C: Standardize procedures for RNA evaluation, selection, and
establishment once a revised process is approved.

OPPORTUNITIES TO CHANGE PROGRAM MANAGEMENT AND IMPLEMENTATION
STRATEGY 4:

Within management direction provided by forest plans, review RNA monitoring and
management strategies and adjust as appropriate, to protect the areas and
promote desired ecological conditions (compesition, structure, function, and
natural succession) for the sites.

RATIONALE. Past intervention in natural disturbance regimes (e.g., fire and
pest suppression), intensive management on adjacent lands, and heavy research
and racreational use in some sites have crezated situations in which review and
adjustment of monitoring and management strategies are needed to ensure that
the natural diversity and succession for which the areas are recognized are
protected. Lack of monitoring and appropriate management adjustment can result
in degradation of the sites, making them useless as reference areas for
€Cosystem management .

Goal A: Review monitoring reguirements for RN3’s in forest plans and

recommend standardized but flexible baseline approaches to ecological

monitoring for RNA‘s.

Goal B: Expedite effective, timely RNA management, linked to monitcring,
with appropriate forest plan amendment if needsd.

STRATEGY
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Goal A: Develop guidelines at regional and station levels for research and
administrative studies on RNA’s that ensure site protection, recognizing
the need for flexibility due to the variable nature of different sites.

Goal B: Expand use of RNA’s by Forest Service and external research
communities in ways that contribute to forest plan goals and objectives.

Goal C: Establish flexible data management systems at regicnal and
station levels that promote scientific study of RNA’s and facilitate use of
research and monitoring information in ecosystem management.

STRATEGY 6:

Improve support for the RNA Program through education, publicity, and
communication. ) ) .

RATIONALE. Lack of knowledge and support for the RNA Program within and
outside the Forest Service currently limits the ability to establish new areas,
manage established areas, use them within ecosystem management, and obtain
scientific infermation from chem.

Goal A: Dsvr=iop & promcIionai
and rsssarcrners ‘Forest Sarvice
RNA’s 1 scclogical approaches
Goal E

Develop promotional programs for the public emphasizing support
tanding of RNA's, not enccuraging public use.



MANAGEMENT AREA M

DESCRIPTION

MANAGEMENT EMPHASIS

4.

MANAGEMENT DIRECTION —

MANAGEMENT AREA M

This area consists of the one existing and two propos

Natural Areas (RNA). These areas offer €cosystem represe=

appropriate to meet needs :dentified by the Southwestern

is a 640 acre section consistin

existing Monument Canyon R

of Ponderosa Pine. The Cznada Bonito RNA is 300 acres

Fescue. while the Ladrones Mesa RNA is 500 acres of Juniper savanzah.
“hese areas will be manazged to provide opportunities fo

Te#ssarch and educar This mansgement includes

I naturszl

The IZollowing areas will ©ne proposed for <designaticn to =ta
s

1l
il
"

ch System:

Approximately 300 zcrzs (Canzda Bonito) for zthe preisctizn znd
study of a high elevation Thurber fescue meadow.
Approximately 500 zcres (Ladrones Mesa) for the pro: znd

study of a juniper savzanah.

I® are no vegetallicn ~odificaticn pPrastices  yripos

Land Suitability Acres

Total suitable timber

bt
N
N
el o)

Total Management Arsz

2 standards and

=lines will apply

PROGRAM ARCTIVITY MANAGEMENT AREA M

ELIMENT MIH CODE STANDARDS AND GUIDELINTS

RECREATION A08 Allow nonmotorized dispersed recreation activites provided they do not
modify the area or threaten or impair the research or educational value
of the area.

150 ’ f!

Ve




WILDLIFE

PROTECTION

All

Al3

co1

D01 DO2

EOQC

GO4

Jo1

LO1 LO4
LOS L12

P01-07

P11l P12
P13

MANAGEMENT DIRECTION

MANAGEMENT AREAR M
Require recreation users to pack out all their trash.
Cross-country vehicular travel is prohibited within study areas.
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 zn¢ determins thsir contribution to threatened and

endangered species

Prohibit Introducticn I non-naiiovs - animal species.

Allotment plans utilize Level A Iz =zchiave management area objectivses.
Post boundaries. fence. or taxke other necessary action to prevent
unauthorized livestock grazing.

Prohibit all timber and firewood activities.

Mineral leasing categery: Limited surface use- No surface occupancy
Utility corridors are sxcluded

Roads will oot management area. Road

managemsnt with the objective of

closing roads

except as necessary to

provide access manag2ment areas.

The fire suppression ctjective for Monument Canyon is to control 905 of

the high intensity wildfires at 73 acres or less. Maximum loss from

f

es of the management area per decade.

high intensity wildfirzs is

mz size limitations.

Limit suppression aciicn

Fuel treatment will be commensuraie

directicn for indivicduzl
Allow prescribed fire. wusing planned and unplanned ignitions in
Ladrones Mesa and Canada Bonitc 2NA's to maintain these fire dependent

ecosystems.

P "‘{’\
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FORM 6200-8 (1/84)
UNITED STATES GOVERNMENT Department of Agriculture—Forest Service

Memorondum Region 3, Sauta Fe, Hew Mexico 87501

TO : PRegional Forestex File No. 4060
FROM : R, E, Letimore, Forest Supervisor Date:  Jgmugry 3, 1967
SUBJECT: pegearch Facilities - Hatursl Aress - Your reference:  9/26/66

Following is our report on the existing Monument Canyon Hatural Area
located on the Jemez Ranger District, Sants Fe Natiocnal Forest.

This report formst follows the five items listed in your memorandum.

. Conformance with criteria as set forxth in FSH &0583:

)

a. 4063.3 - Size - Honument Canyoﬁ encompasses 640
acres. This size is sufficient to protect um~
modified conditionsg in the interior areas.

b. 4063.4 - Protection and Management - Monument Canyon
has been protected amgainst activities vwhich directly
or indirectly modify its research values with the

following exceptions: é

1. The area is grazed by domestic livestock
under Kational Forest Permit. There is
very limited suitable grazing land within
the area. Specific sites have occasionally
been used as “szlt grounds.”

2. A minor smoumt of dead wood has been re-
moved from the area by wood haulers. There
is no evidence of removal of living zrees.

c. 460563.41 - Identification - The Hatural Area has been
identified only on various maps and in plans. There is
no on~the-ground identification at present.

d. &40863-42 ~ Fences - There are no fences around or within
the area.

e. &4053-43 - Publicity - &s far as we kmow, the ares has
been publicized only in very limited correspondence with
professional groups such as the S.A.F., University of
New Mexico, etc. We feel that the general public is
completely uvnaware that the area exists.



N\,

£.

lmmwmm.mm&mw
tizber on the west side of the avea {(nofihirithin areas).
There 48 also a Forest Sexvice telephoms line across
the axea. There are mo other improvesents.

8. 4&063.65 - Protection ~ Thare is no evidence of major
fires in the past, nor known imsect or digesse comtrol.

h. 4063.46 - Public Use - The aves is subjected to vexy .
1ight use by the poblic -~ primarily for incidemtal ‘
plenicking and humting use.

i. 405347 - Scientiffc snd EZducaticnml Use = To the
best of our knowledge, no specific rasesyrch use has

ever been wade 0f the area.

- RISt T, gman ety

-\'\J\'(l;x. ~IRZD -J\,

k. &U53.4% - Hinersl Aniry - The srea hes not been with-
drawn from sinersi entry.

Pregant and past uses of %uq ument Canyon have been describad umaer
i1. Briefly, it is open to grazing, has had some dead wood re-
moval, and is subject to scmes hunting and picnicking use.

Y propose no unew Research Hatural Areass on the Sents Fe.

uaauﬁé the existing MNoowment Canyon Natural Aves remain in its
esent status, we gaticipate only minor problems of comtinued

"“’;istratxcn and prolection to present stendzards. To manage

thie aresz properly, it would be pecessary o exclude grazing,

discourage picaicking =mdé woed hsuling, and intensify our

fire prevention efforts.

on the smount of protection deemed necessary.

ror most immedisie management syoblem concerning HOomment
Cenvon is one of fire contrel. The entirve zyee is coverad
by an ovemmmsture, decsdent Pondeyosa Pine and
: of smags. <The under-

f pine repreduction,
""" iny on the zround.

- ’ 3
winde znd lightnin.

wargh o which {
e area faces he
or mapn-caused firves

T peve invested
considergble from P ar i

oparations.




5. Although you do not specificglly ask for sur recommendatioms,
we would recommend that the Momument Canyon Hatural Avea be
sholisked unless the Rssearch Station has soxme defindte,
immadiate plans for use of the srea.

This recommendation is based upon:

&. The fact that no resesrch haz yet been conducted on
the gzea.

b. The present and future fire threat, both to the area
and adjoining Porest, becguse of conditions amd types
of fuels.

¢, Our desire to practice multiple-use manapeent on all
lands not specificaliy needed for single ~urposes.

PRCIHIC Sl il SLs TENEL imdTh

b
ta be justified wmder curvrenl use.

2. OGur feellng thal eregs within nearby wildeincessg avess
satisfy the n=2ds {or natursl aress.

He would further recosmend that the ares be scnedeied oy €
harvesi in the near future, both Lo arrest timber wortsiity and
decresse the fire hazard, subject to any harvestiag rvestrictious
deemed necessary by Timber Hanepgement, the Researcih Station,; and
the Forest,

DASchultz: amm



MONUMENT CANYON NATURAL AREA

ose

To preserve in natural state & typical arez of western yellow pine forest

as found in northern New Mexico. Tne stends of western yellow pine in this
region differ from those of the Colorado Plateau in being denser and more
evenly spaced with trees of rclatively smz211 diameter.

Description

I
%

1



The area is on a trall from Jem

[A®)

ez Springs to Upper Vallecitos. It is

also within a mile of a prograned Forest Service development road, and

Fly

Puolic Sentiment

30 far as known there would e
side of scientific circles.

s crossed by a motorway cleared out for fire protection purposes,
~ollowing the route of thae apove trail.

1ittle public intsrest in the area
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From: Dr. Tom Swetnam To: Estevan Muldavin Date: 6/28/95 Time: 11:56:56

Collect specimens at Monument Canyon:

weather permitting, one trip by Swetnam and crew, two trips by Muldavin and crew

Process and analyze specimens:
Write final report/manuscript:

Deliver final report/manuscript to USFS:

Budget

Salaries/M/ages:

Swetnham'’s Assistants/Students
for collection, processing, dating specimens

Muldavin's Assistants
for field collections
Travel:
Swetnam's crew from Tucson to Jamez

Muldavin's crew Albuquergue o Jemez

Other:
misc field and iab supplies

page charges for publishing article

Total:

Page 6 of 6

Fall 1995 to Spring 1996,

Summer to Fali 1996
Fall and Winter 1996

December 31, 1996

$2,000

500

1,000

SC0

500

300

$5,000



Monument Canyon Research Project
Questions and methods
12 July, 1998

Question

Data required to address

Field sampling scale

Method of analysis

STRUCTURE

What was the pre-settlement
density and spatial
distribution of overstory
trees?

What is the present spatial
structure of the forest?

What was the size structure
of the pre-settlement forest?

What is the present forest size
structure?

COMPOSITION

What was the pre-settlement
overstory composition ?
What is the present overstory
and understory composition?

Number of pre-settlement
trees in known area.
Distance between closest 3
overstory trees.

Number of all trees in known
area,

Distance between closest #
overstory trees.

Size (dbh, height) of all pre-
settlement trees, interpolated
to [date?]

Size (dbh, height?) of all
current trees.

Species identity of all pre-
settlement trees.

Species identify of all trees
currently in stand. )

.1- to .5-ha plots or aerial
photographs.

.01-ha subplots or aerial
photographs.

.1-to .5-ha plots

.01-ha subplots, or 4-6
corner-side trees from .1-
ha plots

.1- to .5-ha plots.

.01-ha plots.

Extrapolate stem number per ha from

plot samples.

Compute indices of spatial distribution
(e.g., aggregation, nearest-neighbors

distance).

Visual (GIS) display of overstory stem

spatial distribution.

Histogram and distribution analysis of

overstory trees by dbh or dbh class

using diameter at pre-settlement date.
Histogram and distribution analysis of

all trees on subplot, by dbh or dbh
class.

Percentages of overstory trees by
species.




Monument Canyon Questions and Methods, 12 July 1998

DYNAMICS
What was the age structure of
the pre-settlement forest?

What is the present age
structure of the forest?

In what years did individuals
of fire-sensitive species
establish?

Was establishment of fire-
sensitive species associated
with long fire intervals? -

FIRE
In what years and locations
did fires occur?

What percentage of overstory
trees were scarred by each
fire event?

Is the distribution of fire-
scarred trees associated with
other attributes (stand
density, topography)?

FOREST HEALTH
What is the condition and

Year of origin of all pre-
settlement trees.

Year of origin of all present
trees on stand.

Year of origin of all fire-
sensitive species,

Age of all non-PIPO species.

Years of fire events at that
location.

Analysis 6f sections from
complete inventory of fire-
scarred trees.

GPS/GIS location of fire-
scarred trees.

Comparison of number of
fire-scarred trees with total
stand density.

Comparison of location of
fire-scarred trees with other
site and stand attributes.

Measures of condition for

.1- to .5-ha plots.

.01 ha plots.

.1-to .5-ha plots.

.1- to .5-ha plots.
1-ha cell or cruising.

1-ha cell or cruising,

Site attributes at .01 ha.

.1-to .5-ha plot.

Histogram and distribution analysis of
pre-settlement trees by age or age
class.

Histogram and distribution analysis of
non-PIPO trees by age or age class.

Analyze correlation of year-of-origin
with fire intervals.

Descriptive statistics for condition




Monument O».:wo: Questions and Methods, 12 July 1998

health of the present
overstory trees?

Is competition with
undergrowth affecting
overstory tree health?

pre-settlement trees.
Radial growth increment pre-
and post-1999 fire.

Number and basal area of
understory trees within
canopy of overstory trees,
and/or nearest-neighbor
distances for overstory trees.

.1- or .01-ha plot.

classes.

Competition indices; nearest-neighbor.
distances with condition classes;
correlation of these with tree health
and vigor.




Monument Caﬂyon Research Project
Summary of Field Sampling Protocols
8 July, 1998

1-hectare cells (100m x 100m = 10,000m?)

Locate desired grid corner using map or GPS.
Tape off 100 m sides. Flag and GPS corners.
Systematically cruise cell, in strips of no more than 20 m.
For all
a. Fire-scarred trees,
record:
a. Unique identifying number,
b. Location (GPS, map, tag, flag),
c. Species,
d. DBH,
e. Height,
f. Scar location (if any),
g. Number of visible lesions,
h. Condition of lesion (intact, hollow, rotten)
1. Condition code,
j. Notes.
5. Extract a section or other appropriate sample.
6. Collect cores from other trees (e.g. very large trees) of interest, and record data a-

]

Y=

Alternative 1: Cruise sampling areas defined by topographic or other features; compute
densities during analysis.

Alternative 2: Divide 1-ha cell into four .25-ha (each 50m x 50m) or two 50m x 100m
sections (.3-ha) and make complete inventory of overstory trees.



- Monument Canyon Reésearch Projecr; Field Sampling Protocols, 7/11/98

Ll hectare plots (20m X 50m = 1 000 m’ )

o107 Select : a startmg gnd pomt by random method

2. Tapeoff 20m x 50m plot ﬂa » map, and GPS comers (one corner w111 already be
-~ recorded for 1- ha cell). , : L
3. - Forall

4. Trees with DBH > .)O cm,
b. Scarred trees _ :
. <. Non-PIPO trees of any 51ze
L - d. Standing snags or fallen logs, . , = S
- “extract a core or collect entlre stern (except non—PIPO seedhnos Wthh can be talhed by

. spemes) and record:.

EE S a Umque 1dent1fyln0 number
~ b. Species, - S : ~ =

o : ¢. Presence; Iocatlon and condmon of ﬁre scar (1f plot is in prevrously- =
: surveyed 1-ha cell, these-should have already been recorded), :

e ' d. Location (GPS map, tag, flag), . . -
e.DBH, . - T
f Height, ' '

g. Condition code, -
h Distance to 3 nearest nelohbors of any s1ze : :
i Number of stems and/or basal area, underneath the canopy (overstory), .
. Notes :

In addmon for the live tree nearest each corner of the plot reoardless of 51ze or specres -
collect a core or entire stem, and record ~ » : :
‘a.-All of a-h above
“a. Distance from corner. . -



. Monument Canyon Resea'rcl_i Project, Field S‘a'mpling Prbtocols, 7/11/98 . B - 3 V o

J‘LGI ha subplot(lOmxlOm IOOm ) R
L. Select a startlno corner of the l-ha (ZOm X SOm) pIot by random method .
~ 2. " Tape off I0mx }0m plot ﬂ map, and GPS corners (one corner Wﬂl already be =
- recorded for .1-ha subplot) : : :
~3.: . Record-mean percent slope and aspect for. the subplot
fj4ﬂ -, - Cor€ or collect stem from all hve trees wrth dbh > 5 cm, and record
' -a. Species, ' SR

“b. Presence, locatlon -and cordmon of fire scar (1f plot is in prev1ously-
surveyed 1~ha cell, these should have already been recorded)
- -C DBH
.. .d Height,”
e Condltron code
S50 Tally the number of standlno stems <5 cm dbh by species, collect stem from every -
tenth tree, and:. - ' e
o a. Tally number hvrng and dead
"b. Estlmate averace height.



- Monument C_anybn‘Research Prdje‘c‘t, Fi_eld‘Samp]ing Protoeo!s, 7/11/98 o

-.Lm x lm mrcroplot (lm )

L. ‘_ v- ~ Selecta startrno corner of the .01- ha ( lOm x IOm) subplot by randorn method

T2 ~ Usetape or frame to create rmcroplot map and GPS corners (one corner W111
' already be recorded for .01 -ha subplot) S
3. . For each: species in the herb layer (1nc1ud1n0 all vascular and non-vascular

herbaceous species, seedlings of woody specres and non—colonrzable substrates such as' .
~ bare rock) record total: : S S : g
B . 'a. Percent cover,. -

b Number of stems
4. Takea canopy phot_ograph,ﬁ '
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NOUVELLE SOUTHWEST

Stephen J. Pyne!

ABSTRACT. The new Southwest is a product of the old. The region boasts an ideal
formula for natural fires. Its dramatic terrain and well-defined wet-dry cycles, both
annual and secular, have long established it as an epicenter for lightning fires. But the
real narrative of Southwest fire history belongs to its human firebrands, who have co-
existed, if not co-evolved, with the regional biota throughout the Holocene. Different
waves of human colonization have shaped distinctive fire regimes.

The Old Southwest simmered over chronic fires like a cauldron. That pattern
changed abruptly with European-derived settlement. Grazing provided the primary
shock wave; but high-grade logging, fixed land ownership, connections to national
markets, the reservation of lands for parks, forests, and native tribes, the introduction
of exotic flora, and urbanization, all redefined the relationship of humans to the lands
around them and in so doing have altered, by means both direct and indirect, the
regional fire regimes. Increasingly the landscape has assumed forms that humans find
unattractive, even threatening. Increasingly the region’s fires appear more unmanage-
able. Overall, burning has decreased, and where it survives. it displays a severity not
previously experienced and an ecological synergy very different from prehistoric
conditions. , _

But however significant fire was to the Old Southwest, its removal was only one part
of fashioning the New Southwest, and reinstating fire will not by itself restore that old
landscape. It is not obvious by what means fire should be reinstated., nor to what ends
it should be applied. For better or worse the standards for fire regimes reside in
contemporary humans, not in nature and not in history.?

The fire bust of June 1990 followed a classic formula descends in drying veils. Lightning kindles fires that
but one intensified in puzzling ways. flash from the peaks like beacons. -
In the Southwest fire seasons follow a natural rhythm The process is spotty, like a handful of popcorn

of wet and dry, a two-cycle engine for which lightning scattered on a skillet. One moment there is a deluge, the
typically provides the spark. This interplay of wet and dry next a flood of desert sun. Ideally, there is enough storm .
takes several forms. Part is-topographic, in which the to hurl lightning and wind, not enough to quench burning
Southwest’s fabulous terrain creates differentials snags. Add to this winds that splash out from thunder- ;
between moisture and aridity. Slopes that face south or heads like water from an overturned bucket, spillage that 3
north betray different levels of moisture. So do plateaus makes for dust storms in the desert, fire storms in the '
that range from high to low. So does the contrast mountains. Altogether it is one of the great ecological
between peak and ravine. Someplace is nearly always rituals of the region, and it accounts for the fact that the

dry and nearly always wet. The greater cause, however, Southwest has the highest concentration of lightning

is climatic, the summer monsoon. Surges of moisture fires in the United States. . :

from the south strike mesa and mountain, and thunder- The figures are astonishing. Between 1960 and 1974

storms tower up like spumes of surf on a reef. Rain there were 12 days in Arizona and New Mexico when : (
' : - more than 100 lightning fires started; on June 28, 1960 i
"' American Studies Department, Arizona State University lightning kindled 143 fires. In 1970 lightning ignited 100 :
West, Phoenix, AZ fires on July 18, and the next day brought 100 more.On . ;
.. Nouvelle Southwest” is adapted from WORLD FIRE by June 24, 1971 103 lightning fires burned 75,713 acres. :
Stephen Pyne. Copyright © 1995 by Stephen J. Pyne. ~ The Southwest's national forests average more fires per =

Reprinted by arrangement with the author and Henry Holt and year than any other region; they have the second highest
Co. rate of burned acreage, from both wild and controlled
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fires; and critical fire weather occurs here with greater
frequency and persistence than anywhere else in the
nation. Yet despite prodigious numbers of fires, there
are few truly devastating burns. The sheer number of
ignitions, plus the exquisite minuet between rain and fire,
assures a certain equilibrium that balances large num-
bers of fires with smaller sizes of individual fires. As the
monsoon persists, the wet triumphs over the dry. The
number of fires rises steadily from May to August while
the average size of those fires diminishes.

But while fire busts are frequent, they are rarely
immense and even more rarely fatal. The Dude Creek
fire outside Payson, Arizona in late June 1990 shocks
because it was both. It took familiar-elements—some
ancient, some modern—and compounded them into an
event that looked grotesque, alien, out of character.
Perhaps it was. The conflagration savaged forests,
houses, and a fire suppression organization.

The fire blew up on the hottest day ever recorded in
Phoenix (122.5°), which argued that it was an old story
intensified. But it burned through a forest vastly different
than in presettlement times, through summer homes
and trailer parks that had little historic precedent,
through a society that had sought to eliminate fire of all
kinds. Old and new had come together with as much
force and fury as wet and dry. When a microburst of
wind drove the fire through a squad of firefighter in-
mates, Killing six and hospitalizing four others, it prodded
debate about how fire and American society could
coexist here, which is to say, about what the character
of each had become.

That extraordinary fire load is not simply a product of
natural processes. For millennia humans have busily
restructured the geography and seasonality of South-
western fire—sometimes complementing and some-
times countering the natural order. Lightning had to
compete not only with rain but with aboriginal firesticks.
Human inhabitants added other sources of ignition in the
service of hunting, raiding, foraging, and horticulture,
and as an inadvertent by-product of a seasonal nomad-
ism whose routes became trails of smoke from camp
fires, signal fires, and escaped fires of diverse origins.

“The most potent and powerful weapon in the hands
of these aborigines,” concluded S.J. Holsinger, of the
General Land Office, at the turn of the century, “was the
firebrand. It was used alike to capture the deer, the elk,
and the antelope, and to vanquish the enemy. It cleared
the mountain trail and destroyed the cover in which their
quarry took refuge.” Obviously burning on this scale
“must have exerted a marked influence upon the vegeta-
tion of the country. Their fires, and those of the historic
races, unquestionably account for the open condition of
the forest... The high pine forests were their hunting
grounds, and the vast areas of foothills and plateau,
covered with nut-bearing pines, their harvest fields...” It

11

is important to note that the aboriginal fire regimes were
themselves in transition as peoples migrated into or
departed out of the region. : '

There is an old adage in firefighting which says that
the fine fuels drive the fire. Fine fuels include grasses,
conifer needles, low shrubs, the portion of the fuelbed
that reacts most quickly to changes in moisture and
heat, that most readily combusts. It determines the ease
of ignition and the rapidity of fire spread. Under aborigi-
nal rule, fine fuels blossomed, and the Southwest
burned easily and often. Lightning and firestick com-
peted to see which would burn a particular site or in
what season. The density of that competition fashioned,
like bees in a hive, an intricate honeycomb of burned
and unburned sites. In dry years fires simmered for
weeks, smoldering and flaring as the opportunity permit-
ted. The principle check against conflagrations was
simply the magnitude of low-intensity burning on all
sides.

There are eyewitness accounts to the burning, but the
most compelling evidence was recorded in the land
itself, the golden grasslands, hillside montages of brush
and grass, and most spectacularly oak and pine savan-
nas. Early explorers spoke enthusiastically about the
great natural parklands of the region in which mature
ponderosa pines marched in majestic columns. In 1882
Capt. Clarence Dutton, exploring the Kaibab Plateau for
the U.S. Geological Survey, exulted that:

“The trees are large and noble in aspect and stand widely
apart... Instead of dense thickets where we are shut in by
impenetrable foliage, we can look far beyond and see the
tree trunks vanishing away fike an infinite colonnade. The
ground is unobstructed and inviting. There is a-constant
succession of parks and glades ... the pines standing at
intervals varying from 50 to 100 feet, and upon a soil that
is smooth, firm, and free from undergrowth. All is open,

and we may look far into the depths of the forest on either
hand.”

For his report on a prospective wagon road through
northern Arizona, Army surveyor Lt. E.F. Beale wrote in
1858 that:

We came to a glorious forest of lofty pines, through which
we have traveled ten miles. The country was beautifully
undulating, and although we usually associate the idea of
barrenness with the pine regions, it was not so in this
instance; every foot being covered with the finest grass,
and beautiful broad grassy vales extending in every
direction.-The forest was perfectly open and unencum-
bered with brush wood, so that the traveling was excellent.

The apparent explanation for the character of these -
semi-tended fields is that only a fraction of ponderosa
pine seedlings survived the regular onslaught of fire
through bunch grass. Great trees that toppled over
ripped up the ground at their roots, creating pockets of
grass-free soil for a few years; so did the fallen trunks




when, after a period of decomposition, they burned to

. white ash. In the critical years that followed, seedlings

thrived, and reached a state in which they could survive

' routine fires. Around Flagstaff, for example, fire-scarred
_ pine testify to fires that burned an average of every 1.5

years. Mature trees grouped oddly, clustered in ways
that betrayed their origin in the churned-up soil of old
root-holes, or aligned along the trend of fallen boles. The
macro-geography of such forests depended on the

micro-geography of fire refugia.

‘The paradox that the land was both burned and
forested baffled some observers, like the Norwegian
naturalist and explorer Carl Lumholtz who witnessed an
astonishing profligacy of aboriginal burning across the
border with Mexico. “These Indians, the pagans as well
as the Christians, keep up the custom of burning off the
grass all over the sierras during the driest season of the
year... [so that] fires are seen continually burning day
and night all over the mountains up to the highest crests,
leaving the stony ground, blackened and barren, but the
forests stand green.” That was the rub. Despite this
fantastic amount of firing, Lumholtz became convinced
that “the continuous, immense forests here could never
be destroyed by the Indians” because, paradoxically, all
this chronic burning inoculated the forests against
wildfires. They ensured the forests’ “indestructibility.”

All this changed with the advent of European coloni-
zation. Settlers introduced some new ignitions and
removed several old ones, but it was by utterly restruc-
turing the regional fuel complex that they remade the fire
regimes of the Southwest. Generally colonization made
itself felt in the New World primarily through agriculture.
This impact was mute in the Southwest, however.
Regional aridity, hostile tribes, distance from major
markets, the slow movement of westering Americans,
the retarded admission of Arizona and New Mexico into
statehood—which meant that the vast majority of lands
remained public—all militated in the Southwest against
the kind of pervasive agricultural settlement that typified
most of the American frontier. Logging and landclearing
remained relatively local; farming concentrated on
irrigation rather than lands fire-flushed for nutrients.
Indians, sequestered onto special reservations, became
inconsequential as a source of fire. When Gifford
Pinchot visited Arizona in 1900, he watched a distant
Apache setting “the woods on fire” to improve his
hunting, trailing fire like a broken lance in the dirt.
Instead, settlement followed hoof, not axe. Pastoralism
prevailed—first through Hispanics, then through partial
adoption by select tribes of indigenes (like the Navajo),
and then, with mounting force, through Americans.
Livestock came to the Southwest in immense numbers.
Cattle and sheep—the sheep were “ten times worse,”
Pinchot insisted—hit the region like a shock wave,
dissembling fire regime after fire regime in ways that
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may prove irreversible. Flocks roamed in the hundreds
of thousands, pounding forests and prairies, leaving
clouds of biotic dust to blow in their wake. (Pinchot was
wrong: the caftle were worse because sheep often
browsed on tree seedlings and cattle did not, allowing
that arboreal reproduction to blossom unchecked.)
When the big ranches collapsed, hundreds of smaller
homestead ranches took up the slack. The epidemic of
herds continued. -

in the old Southwest grass had infiltrated every -
landscape, and some it dominated. Now exotic herbi-
vores seized every blade and pursued the succulent
grass into every niche. No place was spared. Rolling
hills of oak, high desert grasslands, mountain meadows,
slopes dappled with chaparral, open pine forests like the
columns of the great cathedral of Seville—the relentless
hoofs and hungry teeth found them all. Thanks to his
herds the reach of the rancher far exceeded his own
numbers. He became the biotic conquistador of the
Southwest. There was no sanctuary, no refugia from the
conquest. The indigenous fires went the way of the
grizzly bear and the mountain lion. Only on Indian
reservations could it survive in anything like its former
state and then only if tribes did not take up herding with
the same ruthlessness evident elsewhere in the region.
What had fed the flames of fast combustion now stoked
the slow combustion of metabolizing livestock. Well
before systematic fire control cattle and sheep cropped
fire from the land, and they did so with a thoroughness
that later engine companies, smokejumpers, and
helitack crews could never equal.

The evidence is written widely if complexly in the land.
The finely bounded mosaic that had constituted the
Southwest scene smeared; desert succulents, mesquite
juniper, and chaparral replaced grasses in desert basins
and across high plateaus; brush congealed into jungles;
open forests, once dappled with glades of sun and
shadow, snarled with downed logs, dense tangles of
understory, and young groves of pine and fir reproduc-
tion “thick as the hair on a dog’s back.” In 1902 S.J.
Holsinger observed that “in Arizona you will find no
young forests of any considerable éxtent antedating a
period of forty years, and almost all of the regrowth has
sprung up within the last quarter of a century.” Survey-
ing southern Arizona in the early 1920s, Aldo Leopoid
reasoned that “one is forced to the conclusion that there
have been no widespread fires during the past 40
years.” Forty years later Charles Cooper mapped the
peculiar age structure of Arizona pine and deteérmined
that the forest derived from a small number of cohorts,
all of which became established during the favorable
climatic periods of the early 20th century but which
survived because they were spared fires. Others have -
disputed the climatic argument for broadcast regenera-
tion—1918 as an annus mirabilis, for example—but
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agreed with the outcome. What had been restricted to
microsites and select times now thrived everywhere,

year after year. Trees and brush multiplied like fruit flies -

in a jar of bananas. They spread, a scabby reaction to a
vast ecological infection. _

If it is not everything, timing accounts for much of this
condition. An interesting study has compared the forest
structure on the Chuska Mountains in the Navajo
Reservation to-that elsewhere in'northern Arizona. The -
Navajos acquired livestock from the Spaniards, and their
herds soon swelled. Huge numbers of sheep and goats
came to the Chuskas by the 1820s. As the flocks '
advanced, fires receded. But the rapid reforestation that
followed American grazing later in the century did not
immediately occur here. Regeneration apparently had to
walit for a favorable climate, which occurred throughout
the region in the early decades of the 20th century. The
congestion of the Chuska forests thus came synchro-
nously with that elsewhere in the Southwest, the product
of a beneficent climate that promoted regeneration and
the absence of fire thinning made possible by intensive
grazing. '

Grazing had plenty of accessories. Loggers aggra-
vated the scene by culling whatever mature or old
growth timber they could reach. Bark beetles, fungi, and
dwarf mistletoe infested the thickets that, in the absence
of grass and fire, sprang up in unnatural profusion.
Droughts like that which gripped the region at the turn of
the century magnified grazing's shock wave, further
reducing the light fuels needed to carry fire. So did the
other instruments of settlement, the fire-breaked roads,
the patterns of fixed land ownership that prevented the
seasonal cycling of peoples and fires, the introduction of
exotic flora, the mining and urbanization that created
local markets for livestock and the railroads that bound
herds to national ones, the reservation of public lands
and the establishment of professional forestry. For all
their different means, however, they tended to lead to
the same end, the suppression of light fire and the
encouragement of fuel arrays that promoted intense
fires.

The fine fuels—the grasses and forbs—that had
carpeted aboriginal Arizona now massed into three-
dimensional jungles that readily transformed surface
fires into crown fires. In places young growth—two
meters high and 70 years old—existed in a comatose
state, unable to grow and unwilling to die, waiting until
fire could shock them back to life. A century after Beale
rejoiced in the open pinelands of the region, Wallace
Covington and Margaret Moore estimated that tree
density had exploded from 23 per acre to 851, tree basal
area from 23 to 315 ft2 per acre, and crown closure from
8% to 93%. Where Dutton had praised the wooden
colonnades of the Kaibab, tree densities had ratcheted
upward from 55.9 to 276.3 per acre, tree basal area

from 44 to 245 ft? per acre, and crown closure from 16%
to over-70%. Herbage had correspondingly plummeted,
from 1000 to 112 tons/acre in northern Arizona, and
from 589 to 117 on'the Kaibab. Near Flagstaff a site that
herbaceous plants had once covered 83% in 1876
covered only 4% in 1990. More ominously fuel loads
rocketed from 2 and 0.2 tons/acre, réspectively, to 44
and 28 tons/acre. The land metamorphosed from a pine
savannato a forest tangled in dog-hair thickets. In
recent years the woody invasion has also included
houses. While the ultimate reasons for this biotic drama
reside in the character of settlement, the lmmedlate
cause has been the elimination of fire.

The march of woody weeds was only a beginning.
Biodiversity declined, and those creatures inimical to

~ ranching or dependent on the old fire regime melted -
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away like Arawaks before smallpox. Worse, the land
started to erode. In southern Arizona a spectacular cycle
of arroyo-cutting began in eerie lock-step to the cattle
invasion. Elsewhere there were slides, debris flows, and
garden-variety siltation on a bigger scale than ever
known before. Alarmed, irrigation association cam-
paigned for forest reserves and grazing control. (To
oppose overgrazing was not to promote burning, how-
ever. Humus remained the guarantor of water.) The
cumulative outcome was a colossal degradation of the
landscape for which the tree, elsewhere a talisman of
land health, was ironically an emblem of decay. By the
early 1920s the declination had reached its nadir. Even
cattle and sheep could no longer thrive on the land and
had to be shipped.to feed pens for fattening. Economi-
cally ranching depended for the most part on public
subsidies, even as it remained a political power, that
relationship not being entirely coincidental. The debate
over the relative contributions of climate and anthropo-
genic activities continues but clear-eyed observers of the
day had no doubt about the chain of causality. In 1933
Aldo Leopold wrote epigrammatically that “when the
cattle came the grass went, the fires diminished, and
erosion began.”

By the time organized fire protection arrived it had
only to confirm the fire ban announced by overgrazing.
Fire suppression was, at first, an exercise in regional
mopup. Aboriginal fires were sequestered onto reserva-
tions. Livestock had perverted fuels and quelled the
impact of lightning fires; fires had little to burn, or they
burned amid open forests, easily extinguished by pine
boughs and blankets. Even ranchers that sought to
“green up” spring pasture by burning found it difficult to
do so. Arguments for “light burning” as the “Indian way”
were dismissed by professional foresters as “Paiute
forestry,” and advocates were treated with the conde- -
scension normally reserved for perpetual-motion me-
chanics and circle-squarers.



- But of course fire could never be abolished. Tremen-
dous extents of the Southwest were committed to public
. reservations for Indians, forests, parks, the military, -
wildlife refuges, and other purposes. These lands
remained quasi-natural, persisting in forms that would
not yield to farm or city. Something like the native fuels
endured, though often leavened with pyrophytic weeds.

* - Lightning too continued its restless foraging, eager to
seize whatever fuels came within its strike. Fire endured.

As decades rolled by, however, the fires that escaped
now burned with unprecedented intensity and magni-
tude. Increasingly the saga of settlement moved from
irony to tragedy. Fire had enhanced biodiversity; fire
exclusion, through hoof and later shovel, destroyed it.
Anthropogenic burning had improved fire control: fire
suppression worsened it. Ranchers had sought to
replace the wild with the domestic, and so they had done
with grizzlies and cattle; but in the process they had also
replaced the domesticated fire with the feral fire. If the
land became less suitable for wild fauna, it became
progressively more prone to wild fire.

That trend continued despite the New Deal’s invest-
ment in conservation measures, including the Civilian

‘Conservation-Corps. Crown fires—arge by virtue of their
intensity as well as their size—increased from 10,127
acres per year in the 1940s to 15,117 acres per year in
the 1980s, despite a massive commitment to high-tech
firefighting. Fires that had rarely exceeded 3,000 acres
in presettlement times now routinely reached 10,000 to
20,000 acres. It became apparent that to remove fire
was as powerful an ecological act as to introduce it. In
1972 the Tall Timbers Research Station mustered a task
force inat singled out the pine forests of the Southwest
as a case study in the consequences of fire exclusion.
Slowly, grudgingly, the fire establishment admitted that
its successes, ever more costly, were self-defeating.
The tragedy of American fire history was not that wild-
fires were suppressed but that controlled fires were no
longer set.

These concerns were not restricted to the Southwest,
but when, some 25 years ago, the clamor for reform
shook the national fire establishment, the Southwest
quickly responded. For the new era this meant that
somehow, in some form, preferably benign, fire had to
be retained in the landscape. Where it had disappeared,
it had to be restored. Prescribed fire for fuel reduction,
for conversion of woodlands to pasture, for wilderness
ecology, and for improved wildlife habitat became
acceptable, if not commonplace. Excepting the South,
the Southwest practiced more broadcast burning than
any other region. But it was not enough.

Nowhere has anyone reintroduced fire as fully as it
has been removed. Restoration failed to keep pace with
even annual requirements, much less to make inroads in
reducing a century’s backlog of burning; those fires did

little' more than make the minimum payment on a credit

card charged to its maximum limits. Often the fuel

~ situation has worsened, particularly as logging exploded
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on the region’s national forests in the 1980s and slash
proliferated. It is easy to fund a dramatic fire fight; tough
to justify the quiet burning which, if it is done properly,
does not become a public spectacle. It was difficult to
restore fire without restoring the other conditions that
had helped sustain it. The-end could only follow from the
means. Somehow those accumulated fuels had to be
disposed of.

- The new Southwest is a product of the old Southwest.
Those fuel loads on public lands are a kind of environ-
mental debt, like toxic dumps, that will take decades of
determined action to clean up; it is not clear that either
the resolve or the money is there to do it; the backlog is -
too great, and the requisite social consensus too elusive.
The logging of large trees inflames environmentalists.
The removal of small trees does not suit the economics
of sawmill logging. Above all, air quality considerations
increasingly regulate the pattern of open burning.
Woodsmoke must compete with industrial sources—
smelters, coal-fired power plants, automobiles—for its
share of the regional airshed. In 1975 and 1979 air
pollution alerts in Phoenix resulted, in part, from an
overload of broadcast burning on the Mogolion Rim. It is
hard to explain to residents of the seventh largest
metropolitan area that they can no longer burn fireplaces
at will, but tens of thousands of acres need to be broad-
cast burned. The cultural distinctions make no difference
to regional airsheds or to lungs degenerate with emphy-
sema. o

And now ex-urban sprawl plasters the private lands
within and around the public domain with houses—
another woody weed—adding all the problems of a
suburban environment but with few of its correctives. Ex-
urbanites are reclaiming a rural fandscape but without a
rural economy, and so increase the complexity {and
expense) of fire protection without improving the pros-
pects for fuel treatment, broadcast burning, or fire
services. The developer is replacing the rancher, and
summer homes and trailer parks and tourists, the
throngs of sheep and cattle that once penetrated every
meadow and forest paddock. A four-wheeled seasonal
transhumance has replaced its four-hoofed predeces-
sor. But the outcome for fire regimes remains un-
changed. The fuel situation worsens, without a corre-
sponding improvement in ignition. )

Like shots fired in the dark, sooner or later lightning
will hit the right combination of fuel, wind, and terrain
with perhaps fatal effects, particularly when lightning
discharges, as it does here, with the scatter of a shotgun
blast. Increasingly it appears that wildfire is the only
legally and politically acceptable form of burning, as
though drive-by shootings were the only sanctioned form



of target practice. As drought seized the region in the
late 1980s, wildfires increased. The Dude Creek fire was
its climax, and its prophecy.

The character of Southwestern fire reflects the
changing character of its human occupation. The classic
Southwest blaze is a trying fire that exposes and assays,
sometimes in dramatic fashion, the relationship between
the natural landscape and the humans who live on it. It
is difficult to reconstruct the impact of early humans,
whose firesticks coincided with the colossal climatic
fluctuations that ended the last ice age. Probably the
Southwest featured a diffuse geography of burning in
which firestick and grass created a regime that always
simmered but rarely boiled, the intensity of fires following
the tidal surges of rain and drought, the human fire-
brands smoothing out the jerky rhythms of lightning and
wind, the very ubiquity of the burning helping to dampen
catastrophic eruptions.

It is easier to document the dramatic alteratlons that
have accompanied European settlement. The landscape
mosaic became coarser, less able to absorb chronic
disturbances. From some sites fire vanished—flooded
into irrigable-fields, paved into cityscapes, eaten away by
livestock, or swatted out by determined fire crews. From
others, fire receded temporarily, only to return in altered
but reinvigorated form. Elsewhere it was kept in check
only through ever-increasing investments in fire sup-
pression. The slow growth rates in the semi-arid South-
west bought time; decades might pass before the
consequences of fire exclusion became apparent or
irreversible.

Now that interdependence is again shifting. Whatever
climatic changes may occur, human-inspired change is
outstripping it. Overall, human activity is increasing the
total number of fires even as it shrinks to a razor's edge
the border between a controlled fire and a wild fire.
Smaller numbers of fires break free, but these rage over
larger areas and with greater ferocity. Like the interest
on a compounding debt, wildfire threatens to claim an
ever larger proportion of the region’s fire economy. The
rural landscape that had once helped buffer between the
urban and the wild continues to shrivel; in its place,
houses insinuate into every nook and cranny of private
land. There is little slack, small margin for error. The
gradient between the wild and the urban steepens,
building like an electrical charge. Eventually it will arc.

In Southern California, the intermix fire is a familiar
morality play, almost a distinctive art form. Certainly the
environment is built to burn. Clearly, the construction of
expensive wood-shingled houses in mountains bristling
with decadent chaparral and exposed to Santa Ana
winds is an act of hubris. But the worst fires typically
begin with arson. This transforms an environmental

dilemma into a simple parable of human madness or
malice.
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It is more difficult to interpret fire in the Southwest,
where lightning, not humans, normally supplies ignition.
The relationships are more complex-and balanced, the
ironies more subtle. The tensions between nature and
humans are multiple, not readily decoded into simple
dialectics. The region remains a fire-baked mosaic of -
history and geography. It is not clear, for example,
whether the Dude Creek fire was a freak event, the fiery
manifestation of a record-shattenng heat wave, or the
calling card for a new era in which, regardless of techno-
logical investments, the | pressure of human population
and the legacy of suppressed fires will combine to make
a truly ungovernable fire regime. Was it the old amal-
gam, merely intensified? Oris it a new compound,
volatile as nltroglycenn ready to explode at the first
stumble? It seems to be both.

But neither is it obvious how to restore fire. However
significant fire was to the Old Southwest, its removal
was only one part of fashioning the New Southwest, and
its reinstatement will not by itself restore that old land-
scape. It is not apparent by what means fire should be
reinstated, nor to what ends it should be applied. Hard-
est of all is the determination of an environmental stand-
ard. The existential Earth offers no absolutes, only the
record of many pasts and the prospects of many futures.
The privileging of past peoples and landscapes speaks
with no more authority. That anthropogenic fire has been
an inextricable part of Southwest history does not
declare how it might become a part of the Southwest's
future. The one hard fact is that the existing scene had,
for various reasons to various groups, become unattrac-
tive, unacceptable, and in the broadest sense increas-
ingly uninhabitable. But however conceived, fire would
remain, an inevitable end, an unavoidable means.

Fire belongs in the mountain Southwest, and unless
the peaks flatten, the monsoon evaporates, the seasons
homogenize, or the biota vanishes, those fires will
continue. They ought to continue. The issue is how to
relate to fire—how to keep it from destroying people and
to how to keep people from transforming flame into a
destroyer. Otherwise the border between the human and
the natural will grind with greater and greater force, and
out of that friction will come fire that no one wants and
no one can control. The summer beacon will become a
pyre on the mountain.
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18 December, 1997

To: potential Monument Canyon RNA investigators
From: Tom Swetnam
Re: draft of science and restoration plan

After a long delay and many months past the date when I said I would send you a draft of
a plan for the Monument Canyon RNA research and restoration effort — here it is.

This is only part of it. We still need to write 1) short descriptions of the different science
and monitoring project components, 2) identify budgets for those projects, and 3) write
the detailed restoration plan. I am asking you now to help with 1) and 2). Please
summarize the project that you would do in concert with the overall plan in a maximum
of 2 pages single space,11 pt font. Identify the objectives, and very brief outline of the
procedures/methods, and expected products. For a start, plan on a 2 or 3 year project.
Also, provide an estimated budget with the usual categories of salaries,
equipment/supplies, travel, other. Please keep these costs to a minimum. At this point, I
do not have a good idea of what kind of funding level we might obtain, but there are a
couple of new funding initiatives and opportunities that we might tap into. At this point,
my wild guess is we should be aiming for under $300K for all projects for 3 years. The
restoration costs will probably come from other sources.

Please send me your project summary and budget by January 30, 1998. The best way
would be by e-mail as an attachment (either MS Word or WordPerfect documents, or
text) or as text in the message. My email address 1is: tswetnam(@ltrr.arizona.edu. Floppy
disks by snail mail would also work

You will note that the draft, at this point, is almost entirely the Introduction and
Justifications sections. These sections are fairly lengthy and detailed (maybe too much
s0), but the intention here was to lay out the logical case for the restoration and science
projects. I wanted to cover as many of the bases as possible in the justifications,
especially adhering to current Forest Service policy. Given that this is a somewhat
unprecedented project we need to make this case very carefully. I would be very grateful
for any comments and suggestions on this draft.
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‘DRAFT 12/15/97

MONUMENT CANYON RESEARCH NATURAL AREA
A SCIENCE AND RESTORATION PLAN
Executive Summary
[to be written - 1 to 2 pages]

Introduction

The Monument Canyon Research Natural Area was established by order of R.M.
Stewart, Southwestern Regional Forester in 1932 (Appendix A). This is the oldest RNA in the
Southwestern Region, and one of the oldest in the country. The purpose of this 640 acre RNA,
located on the Santa Fe National Forest in the heart of the Jemez Mountains (Fig. 1), was stated
succinctly in this opening sentence of the original establishment document:

“To preserve in natural state a typical area of western yellow pine forest as found in northern
New Mexico.”

Despite the best intentions of several generations of Forest Service managers to protect
this RNA, it currently exists as a highly unnatural ponderosa pine stand. The RNA is now
covered with extensive “dog-hair” thickets of ponderosa pine (Fig. 2, Table 1) that are an artifact
of 20® century land-use history. Intensive livestock grazing followed by active fire suppression
efforts eliminated frequent and extensive surface fires in Monument Canyon after 1890. Prior to
this time, surface fires burned at frequencies of about once or twice per decade for at least four
centuries, and probably for thousands of years (Fig. 3). These frequent surface fires maintained
the open stand characteristics of the old-growth ponderosa pine forest that still existed at the time
of the RNA establishment in 1932. The lack of extensive fires after 1890, coupled with
exceptional seed crop years in the 1910s and 20s and excellent seed beds following reduced
grazing in the 1920s, led to establishment of a very large cohort of tree seedlings (Fig. 2, 4).
Under natural conditions these tree seedlings would have been thinned by frequent, lightning-
ignited surface fires. These young trees were evident at the RNA establishment date, as
indicated by this statement in the original document: “Pole growth and reproduction in seedling
and sapling stages are excellent.”

Over the following 60 years this pine reproduction developed into the nearly
impenetrable stands of dog-hair thickets which now occupy a large proportion of the RNA
(Deickman 1980, Moir and Fletcher n.d.). These small diameter trees have virtually ceased
growing, and in many places they are bent over by snow into a tangle of stems. Most of the
original overstory old-growth trees are surrounded by the thickets, and as a result, they are in a
state of extreme competitive stress and physiological decline. A consequence of this weakened
condition is that many of these old trees have succumbed in recent years during moderate
droughts. These conditions certainly do not reflect the typical “natural state” of ponderosa pine
forest in northern New Mexico or the Southwest. Region-wide, and particularly in the Jemez
Mountains, these unnatural conditions are leading to increasingly large, severe, and destructive
crown fires. These patterns of change in ponderosa pine forests have been well documented
throughout the western United States (Cooper 1961, Agee 1993, Swetnam and Baisan 1996,
Covington and Moore 1996), and are the basis for regional and national forest restoration
initiatives (Arno and Brown 1981, Mutch et al. 1993, Covington et al. 1997).
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Figure 1. Map of Monument Canyon RNA in Jemez Mountains, New Mexico. The
approximately square 640 acre section is about one mile southwest of Vallecitos de los Indios.

Monument Canyon RNA has a number of attributes which justify new management
actions aimed towards the goal of restoring the original conditions for which it was established
as an RNA. These initiatives represent a profound opportunity to restore an old-growth
ponderosa pine stand and to “make good” on the original promise of this RNA. The purpose of
this document is to (1) describe the justifications for a restoration and scientific program in
Monument Canyon RNA, (2) to briefly outline the elements of the scientific initiatives, and (3)
to outline proposed restoration procedures. This proposed restoration and science program will
assure that the 65 years of protection investment in this area will not have been in vain, and that

the scientific and educational values of Monument Canyon RNA are promoted.
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The restoration procedures we propose involve mechanical thinning of post-fire
suppression cog-hair thickets, various treatments of the thinned biomass, including chipping and
burning, foll>wed by maintenance prescribed burns at intervals approximating the natural range
of fire inter.als this forest sustained in the previous four centuries. We propose to restore
approximate :y one-half of the RNA and to leave the other half in its current condition.

s
ot

Figure 2. Typical view of dense, “dog-hair thicket” of ponderosa pine trees in Monument
Canyon RNA growing under a canopy of widely-spaced old-growth trees.

Table 1. Stand density in Monument Canyon RNA measured in eleven 20m X 20m square plots
(400m®) (Muldavin et al. 1995).

Tree Diameter Class  Stems/Hectare Stems/Acre
Seedlings/Saplings

<10cm (4 in.) 3.534 1,657
Poles

10-25 cm (4-10 in.) 2.283 1,071

Small Mature Trees
25-50 cm (10-20 in.) 103 48

Large mature Trees
>50 cm (20 in.) 34 16

Total 5.954 2,792

W
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Figure 3. Master fire chronology from existing collection of fire-scarred samples from
Monument Canyon RNA. The horizontal lines are tree records and the vertical tick marks are
individual fire dates. The vertical lines at the bottom show fire dates recorded by at least 25% of
the trees. Note especially the high fire frequency before circa 1890 and striking lack of fire after
this time.
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Figure 4. Ponderosa pine recruitment patterns over the past four centuries in Monument Canyon
RNA. The upper graph shows the long-term patterns. Note especially the pulses of tree
recruitment in the early 1800s corresponding with a reduction in fire frequency, and the pulse
after 1900 following the end of widespread fires. The lower graph shows a higher resolution
time series of recruitment dates in the 20™ century. Cross sections were taken from 68
suppressed poles at ground level to determine more accurate germination dates. The 20™ century
data indicate that pines were recruiting into the stand over a several decade period.
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1950, Cooper 1961, Pollock and Suckling 1996, Covington and Moore 1994, Fulé et al. 1997).
These conditions were generally characterized as open, park-like ponderosa pine forests, with
grass understories and large-tree densities of about 15 to 25 trees per acre. Frequent surface fires
were the primary natural process creating and sustaining these stand structures. With the high
pre-settlement fire frequencies evident in Monument Canyon RNA (Fig. 3), it is highly unlikely
that dog-hair thickets existed anywhere in this area before the 1930s.

The large cohort of seedlings destined to be dog-hair thickets were already mostly
present in the area at the time of the RNA establishment in 1932 (Fig. 4). Managers did not
recognize at that time, however, that without surface fires or mechanical thinning these trees
would become tangled thickets causing extreme fire hazards and a long-term decline in the vigor
and drought resistance in the old-growth overstory trees. Essentially, they did not know that the
dense carpet of young seedlings and saplings present at the establishment date would ultimately
defeat their purpose of preserving this ponderosa pine stand in a natural state.

The bottom line is that these extensive dog-hair thickets are highly unusual and
unnatural, in both an ecological and historical sense. The RNA management guidelines make
specific allowance, “under unusual circumstances”, to directly manipulate RNAs in order to
“maintain the unique feature that the RNA was established to protect.” If we are to follow the
requirements of the RNA policies set forth in the Forest Service Manual to maintain unmodified,
natural conditions, these dog-hair thickets must be thinned, and the original conditions for which
the RNA was established — i.e., “natural state” northern New Mexico ponderosa pine -- must be
restored.

A later section on the proposed restoration methods will describe further the reasoning
and justification for specific restoration procedures, and the goal of restoring forest structures as
they would probably have existed today if fires had been allowed to prevail through the 20®
century. For now, there are two other issues that bear discussion -- prescribed burning and
mechanical thinning of trees within the RNA -- and the relevant policy/directive statements from
the Forest Service Manual.

Prescribed Burnine and Mechanical Thinning in RNAs

The use of prescribed fires in RNAs is specifically allowed in section 4063.32:

Allow natural fires to burn only within a prescription designed to accomplish objectives of the
specific natural area.

And in section 4063.41 pertaining to the planning that is required for new RNAs, the following
directive for prescribed burning is given under Establishment Record Content:

(1) Vegetation management. If such practices as prescribed burning and livestock grazing are to
be used to maintain ecological conditions, describe those practices, explain their use, and list
their proposed scheduling. This shall include the prescription for fire in and near the research
natural area, including the use of prescribed fire and control of natural fire. If parts of the
research natural area are assigned for eventual prescribed burning, they shall be described as
well as areas assigned for permanent protection from fire. Control of fire within research
natural areas shall be by methods that cause least disturbance. Normally methods that employ
machinery shall not be used.
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In developing the prescription for fire, consider the role of natural fire in sustaining or
managing the vegetation. If fire is prescribed, only part of the research natural area shall be
allocated for prescribed burning and part shall be reserved for permanent protection.

Thus, although the original establishment document for Monument Canyon RNA did not
include a plan for prescribed burning (obviously, since this would have been heresy in 1932!)
there are no policy roadblocks to instituting a such today. What is required is a plan that meets
the criteria outlined above.

Regarding mechanical thinning, we conclude, as Covington et al (1992) and others have
elsewhere in western pine forests (Amo and Ottmar 1991), that prescribed burning alone is
insufficient to safely restore Monument Canyon RNA forests (We will take up this argument
again in the restoration methods section). Therefore, we propose to conduct a mechanical
thinning program in advance of a prescribed burning program. The Forest Service Manual is not
specific about allowing the cutting trees of trees in RNAs for restoration, nor does it specifically
forbid such treatments. However, in our opinion, several directives provide allowance for this
type of vegetation management in certain circumstances. For example, as previously quoted
under 4063.3:

“...under unusual circumstances, deliberate manipulation may be utilized to maintain the unique
Seature that the research natural Area was established to protect.”

And under 4063.34, Vegetation Management, we have:

Use only tried and reliable vegetation management techniques and then apply them only where
the vegetation type would be lost without management. The criterion here is that management
practices must provide a closer approximation of the naturallv occurring vegetation and the
natural processes governing the vegetation than would be possible without management. Unless
the manager is certain that the management practice will meet this criterion, do nothing

The Station Director, with the concurrence of the Forest Supervisor, may authorize management
practices that are necessary for noxious weed control or to preserve the vegetation for which the
research natural area was created. These practices may include grazing, control of excessive
animal populations, or prescribed burning. [emphasis added]

Several points are notable here. “Vegetation management”, which by any practical
definition includes tree thinning, may be allowed where the vegetation type would be lost
without it, and it should follow naturally occurring patterns and processes in this type. These
points are, respectively, one of our justifications (see section below on loss of the RNA
resources), and a guiding principle of our proposed restoration. Although cerrainty is a tough
criterion for any management action involving the natural world, we can be reasonably and
confidently certain that the proposed restoration will result in vegetation more closely
approximating natural processes and conditions, and that continued lack of management of this
vegetation will not. Although the second paragraph does not specifically mention tree thinning,
it does indicate that similar actions may be approved, particularly to preserve original vegetation
conditions for which the RNA was created. Also the last sentence specifies examples of
allowable practices - notably prescribed burning, and control of excessive animal populations -
but it does not specifically exclude tree thinning. Moreover, it can be reasonably argued that
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excessive animal populations are not necessarily more of a threat to natural or original conditions
and ecosystems, then excessive plant populations. Indeed, some scientists have referred to
unnaturally dense ponderosa pine thickets in terms usually applied to animal populations - i.e,
“tree outbreaks™ or “tree irruptions” (Covington and Moore 1994).

Scientific Justifications for Restoration and Science Program.

Under Forest Service Manual section 4063 we have the following description:

Research natural areas are part of a national network of ecological areas designated in
perpetuity for research and education and/or to maintain biological diversity on National Forest
System lands. Research natural areas are for non-manipulative research, observation, and
Study.

And under section 4063.33, Scientific and Educational Use, we have:
Encourage the use of research natural areas by responsible scientists and educators.

Despite this clear research mandate, there appears to have been very little research
conducted in Monument Canyon RNA over the past 60 years. Other than our own fire history
and stand age structure studies (Muldavin et al.1995, Touchan et al. 1995) and a soil study
(White 1997) we are aware of only the botanical survey conducted by Deickman (1980), and the
stand assessment by Moir and Fletcher (n.d). Thus, new scientific initiatives within the RNA
would begin to make broad and systematic scientific use of the unique features of this area for
which it was ostensibly set aside and protected for more than 65 years.

We believe that there are many unique features of Monument Canyon RNA that
establish it as a potentially important location for scientific research. These features and possible
research topics are briefly itemized below. The specific scientific initiatives we are proposing
are described in more detail in a later section.

Note that a number of these potential scientific initiatives are linked to the proposed
restoration effort, which offers opportunities to conduct needed scientific research and to
educate. The restoration program we propose is manipulative in the initial phases (and is
justified by the unusual circumstances of the changed condition of this RNA), but this
manipulation would not be carried out for the sake of the proposed science. Rather, it would be
done to restore original conditions for which the RNA was established, which is a specifically
allowed criterion by the Forest Service Manual for vegetation manipulation in RNAs. The
science would then be capitalizing on the opportunity to study the ecosystem components before,
during, and after the restoration program.

This research will be extremely valuable for improving our knowledge and experience in
restoring Southwestern ponderosa pine forests to conditions (i.e., structures and processes) more
similar to those which prevailed in the pre-settlement era. Other, larger scale forest restoration
and science initiatives with similar objectives are currently underway in Arizona (Covington et
al. 1996). Hence, these initiatives in Monument Canyon RNA represent another set of case
studies that, with the Covington et al. studies, will enable us to evaluate and compare a broad
range of Southwest ponderosa pine forest conditions, to test alternative restoration treatments,
and to conduct new scientific studies on multiple components of these ecosystems.
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1. Ancient Trees and Tree-Ring Material.

Monument Canyon RNA has never been timber harvested. The area has not sustained
significant human impacts in the past 65 years, except for the effects of fire suppression
(described above), the construction of a road, incidental snag felling, and occasional grazing by
stray livestock. Such a circumstance on relatively level, accessible mesa tops is quite rare both
in the Jemez Mountains and northern New Mexico.

The uniqueness of this area in terms of old-growth ponderosa pine is attested by the
tree-ring data we have collected. The oldest living trees sampled in Monument Canyon
germinated in the late 1500s. In a collection of 20 trees specifically targeted for maximum age
we found 4 trees with inner ring dates before 1590 (the oldest was 1570), and 5 trees with inner
ring dates between 1603 and 1630. These 370 to 420+ year old trees are among the oldest
ponderosa pines in the Southwest, and this stand would easily classify as one of the oldest extant
ponderosa pine stands of this size in the Southwest (Swetnam and Brown 1992).

Additionally, Monument Canyon RNA contains very old remnant logs, stumps, and
snags that contain valuable tree-ring resources. For example, the oldest dated tree ring in a fire-
scar sample from the RNA was 1408 (Fig. 3). Of 30 fire-scar specimens from dead trees, 5 had
tree rings dating back into the early 1500s. These remnant tree-ring materials can be readily
sampled and they contain extremely interesting and valuable histories of fire, climate, and other
environmental changes. Detailed, extensive reconstructions of fire history and age structure
patterns in Monument Canyon would provide the longest temporal perspective available
anywhere in North America on fire, climate, tree demography, and people in ponderosa pine
forests (see below).

2. Significant Cultural History.

There is a unique and exciting potential at Monument Canyon RNA for conducting inter-
disciplinary, ecological and archaeological research. Some historical background on this area is
needed to introduce this topic:

Monument Canyon RNA is located in an area that, prior to the mid-1600s, was one of
the most densely human populated and utilized ponderosa pine landscapes in North America.
The RNA is located on the northernmost extensions of San Juan and Cat Mesas. These mesas
contain several very large, historic period (post-1600) puebloan townhouse ruins (Elliott 1993,
1997). Some of these townhouses had hundreds of rooms and were several stories tall. There
are also hundreds of one or two room Jemez “field house” ruins scattered throughout the area. A
recent archaeological survey located 5 field houses within Monument Canyon RNA, and dozens
of others in the vicinity. The field houses and other evidence indicates that the mesa tops were
being cultivated (Elliott 1997), probably within the open ponderosa pine forests and savannas.
Tree-ring dates from several archaeological sites indicate that at least some of these large
pueblos were occupied by the Jemez people in the early 1600s, and probably as late as the 1690s
following the Pueblo Revolt.

The Spanish Mission of San Jose de los Jemez was located approximately 3 1/2 miles
southwest of Monument Canyon RNA at the mouth of Church Canyon where it joins San Diego
Canyon. The Mission ruins are located at the upper end of the modemn-day village of Jemez
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Springs. The uppermost head of Church Canyon is located within Monument Canyon RNA (Fig.
1). The Mission was constructed between about 1609 and 1621, and it was burned and
abandoned in the Pueblo Revolt of 1680 (Elliott 1993). The historical records suggest that at
least some of the pubelos on San Juan and Cat Mesa were occupied by the Jemez people prior to
construction of the Mission. In the early 1600s these people were forced by the Spanish
missionaries and soldiers to move down into San Diego Canyon to live and to build the Mission.
There was also a fairly large pueblo, called Giusewa, already existing and probably occupied on
the site of the Mission. It is unclear if some of the San Juan or Cat Mesa pueblos were still
partly occupied during the Mission era.

A historic trail, known as the Padre Alonzo Trail, travels from the Mission up Church
Canyon to the rim of Cat Mesa above Jemez Springs. This trail was apparently a travel route for
the missionaries to and from the Rio Grande pueblos, missions, and the colonial capitals at San
Juan, and later, Santa Fe. A 1779 Spanish map including the Jemez Mountains shows a house or
structure of some type located in “El Vallecillo”, that was probably near or along the trail. It is
also likely that the trail predates the Spanish era and connected the pueblo of Giusewa with the
San Juan and Cat Mesa pueblos. A 1915 Forest Service map shows the trail proceeding from the
rim of Cat Mesa north and through the western half of section 9, which later became Monument
Canyon RNA. A Forest Service road follows the line of this trail to the sharp curve at the north
end of the RNA, where the original trail can still be followed down the escarpment to the north
toward the East Fork of the Jemez River and into the far western end of Vallecitos de los Indios.
At the base of the escarpment the Padre Alonzo trail passes by a picturesque view of balancing
rocks and pillars in a small side canyon, whose head is also within the RNA (Fig. 1). This was
probably a resting point for many weary travelers before ascending the escarpment up to the
mesa on the way to the Mission. An 1890 photograph obtained from the Museum of New
Mexico labels this view “In the Monumental Canyon near Jemez Hot Springs, New Mexico". As
noted on the 1932 establishment document, this small side canyon to the East Fork was called
“Monument Canyon”, and was undoubtedly the origin of the RNA’s name.

The implications of this history are several. First, Monument Canyon RNA is located in
the heart of one of the richest historical-cultural landscapes in northern New Mexico. Many
cultural changes involving Puebloans and Spaniards occurred in this area during the historic
period (post-1600), and many ancient trees and tree-ring specimens are present on the RNA
containing environmental histories extending well before the 1600s. Therefore, we have an
unparalleled opportunity to combine archival, archaeological, and tree-ring evidence in
assessments of ecological change across this landscape. In sum, Monument Canyon RNA has
historical significance far beyond what was recognized in its original establishment because of
(1) its location within a major population center of the ancestral Jemez people, (2) its close
proximity to the historic 17™ century Spanish Mission, (3) the presence on site of the historic
Padre Alonzo Trail linking the Mission, the mesa pueblos, and the colonial capitals, (4) it is the
oldest RNA established in the Southwest, and (5) the RNA contains one the largest and oldest
stands of unharvested, old-growth ponderosa pine remaining in the Southwest.

3. Other Scientific and Educational Justifications

In addition to the exciting potential for using Monument Canton RNA and its restoration
program as an opportunity to conduct fire history, climate, tree demography, and cultural
historical investigations, there are a number of other scientific studies that we propose (see later
section) that would be in keeping with the scientific mandate of this RNA. These studies also

10
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promise to greatly improve our knowledge of the natural variability of ponderosa forest
ecosystems and the effects of restoration treatments. These include:

e studies of forest structural changes using repeat aerial photography (photos are available for
1935, 1954, 1963, 1975, 1981, and 1992)

o studies of pre versus post-restoration forest tree recruitment and growth, changes in
herbaceous understory grasses and other plants, nutrients, tree roots and myocrrhizae, birds,
elk, deer, rodents, and insects

The opportunity to carry out these studies in concert with the restoration program in such
a unique and interesting area has attracted considerable scientific expertise and talent to this
effort (see description of scientific program below). Again, this represents an important chance
to do management-relevant science in an area that was preserved and protected for that purpose
for more than 60 years.

The educational opportunities resulting from the restoration and science are numerous.
The restoration itself would be a valuable learning experience and demonstration for managers,
scientists and the public on the potentiais and problems related to restoration of ponderosa pine
forests. As will be discussed in the restoration procedures in a later section, we propose to
treat/restore only part of the RNA. This will provide opportunities to directly compare and
contrast conditions of restored and un-restored forest. This is likely to be a very striking
demonstration of aesthetic differences, as well as improvement in some ecological conditions in
the restored area (e.g., growth and vigor of ancient overstory trees, drought-caused mortality
rates, etc.).

Moreover, the benefits of open ponderosa pine forests and prescribed burning at
approximately natural fire frequencies will be demonstrable to urban-wildland interface
homeowners. On this point it is notable that there are more than 100 homes within the nearby
Vallecitos de los Indios area. Most of these homes are nestled within dense ponderosa pine
thickets and pole stands that are not too dissimilar from Monument Canyon RNA. These homes
are greatly threatened by future wildfires, and this threat would be substantially reduced by
Judicious thinning of the dense thickets and some of the poles around these houses. Yet, there is
often a reluctance to undertake this effort for various reasons (e.g., costs, privacy, uncertainty
about the appearance of thinned stands, etc.). The restoration project at Monument Canyon
would be a very conveniently located demonstration area for educating and convincing these
home owners about the role of natural {ire, the threats of catastrophic wildfire, and the improved
aesthetic values and reduced wildfire threat of more open stands.

Justification Based on Probable Loss of Monument Canvon RNA Resources

An additional justification for a restoration program in Monument Canyon is the high
probability that this stand will cease to exist as an old-growth ponderosa pine forest sometime
early in the next century. Without a restoration effort the overstory will continue to decline, with
individuals and groups of trees succumbing at an increasing rate to episodic droughts, beetle
attacks, and other pathogens. There are already signs, for example, that the overstory is losing
vigor and the old-growth structure is beginning to unravel. These signs include the extremely
slow ring-growth in the past 30 to 50 years in many trees, very thin crowns in the old trees
surrounded by thickets, and the apparent increasing amount of mortality in the overstory. There

11
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are currently about 2 to 4 snags per acre in the RNA. Many of these snags, perhaps a majority,
died during the past 5 to 10 years.

So, one might ask: Is it too late to save the old-growth in Monument Canyon? Aren’t all
of these old trees destined to die sooner or later anyway? Although the answer to the later
question is undoubtedly true, the answer to the former is “probably not”. Many very old trees
are present in the RNA, but the majority of the overstory trees are in the age range of about 150
to 250 years old (see Fig 4). There is no particular reason why these trees would die in large
numbers if they were in a normal state of growth and vigor. Second, although many recently
dead overstory trees are present in some areas on the RNA, there are some areas where the
overstory seems to have suffered little mortality, so far. With the highly dense understory
conditions, however, it is probably just a matter of time before these stressed trees are also
overcome prematurely by drought or pathogens. Under a carefully planned and executed
restoration effort there is a high probability of successfully preventing this from happening, and
for preserving and sustaining the original old growth structure in this stand.

Another likely destiny of an un-restored Monument Canyon RNA is total destruction of
the stand in a catastrophic crown fire. As in all Southwestern ponderosa pine ecosystems we are
aware of, this result would be highly anomalous, both historically and ecologically. To the best
of our knowledge, such high intensity fires over large areas evidently did not occur in the pre-
settlement ponderosa forests of the Southwest (Cooper 1961, Covington and Moore 1994,
Swetnam and Baisan 1996). Unfortunately, a number of these anomalous catastrophic fires have
occurred in the Jemez Mountains since the early 1970s. In fact, the Jemez may have the highest
incidence of such fires of any mountain range in the Southwest. The most recent destructive
crown fire was the 1995 xx,xxx acre Dome Fire on Bandelier National Monument and the Santa
Fe National Forest just 15 miles to the east.

The urban-wildland interface area of the Vallecitos, and surrounding ponderosa pine
stands, including Monument Canyon RNA, are among the most threatened areas in the Jemez by
future conflagrations. The potential for loss of private property and human lives in this area is
great, not to mention the high costs of fighting such fires and losses in forest and watershed
resources. In this context, it makes eminent sense to remove from the RNA the greatest
contributing factor to these high intensity fires — the accumulated dog-hair thickets and ladder
fuels. Wisely, the Jemez Ranger District is currently conducting thinning and prescribed burning
in the areas around the RNA (particularly on San Juan Mesa). This will lessen the chances of
catastrophic fires sweeping through the area. However, leaving Monument Canyon RNA as an
island of anomalous, dense, dog-hair thickets would continue to invite disaster in the Vallecitos
area, with the RNA as the possible starting point for the next blow-up fire!

While a restoration program in the RNA would not guarantee that a future crown fire
will not destroy the stand, it will greatly decrease the probability of this outcome. And as
previously pointed out, the restoration effort itself can be used to learn and to educate, thereby
contributing to the larger regional and national effort to reduce the hazards and costs of
devastating, catastrophic fires in pine forests.

Summary Justification Statement

Given that...

12
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1. The natural conditions for which the Monument Canyon RNA was established to protect
were modified by human intervention in contradiction to the prime consideration in
management of RNAs.

2. Unusual and unnatural circumstances now exist in the RNA (i.e., dog-hair thickets).

3. The RNA has considerable ecological and historical values, some of which will be lost
without a restoration program, but will be enhanced or sustained with a restoration program.

4. There are considerable scientific and educational values that will be obtained from
restoration and scientific initiatives in the RNA.

5. Deliberate manipulations will be required to safely restore and then maintain the original,
natural conditions for which the RNA was established.

6. The above considerations meet necessary criteria and justifications set forth or called for in
the Forest Service Manual for manipulative, vegetation management within RNAs.

It is therefore reasonable and justified by Forest Service policy to undertake a restoration
program in Monument Canyon RNA.

To achieve these conditions we propose to (1) restore as closely as possible the forest
structures that would exist today in Monument Canyon RNA had frequent, extensive surface
fires been allowed to continue to prevail without human intervention, and (2) to sustain frequent,
extensive surface fires in Monument Canyon RNA in the future management of this area.

Science/Monitoring Study Design

Research will be an integral part of the pre-restoration, restoration, and maintenance
phases of the proposed management plan for Monument Canyon. In this section we describe a
plot based study design that will be implemented to serve as a sampling framework for stand age
structure, fire history, and for monitoring of soils and animal populations. Following the plot
design description are brief summaries of each of the proposed research activities.

Establishment of a Core Arrav of Permanent Plots

A core component of the research design is the establishment of 25 permanently-marked
plots on a 300 X 300 m grid across the entire RNA (costs described in Appendix 1). Vegetation
composition, structure, fuel loadings, and fire effects will be measured at these 20 X 50 m plots
using the detailed NPS fire monitoring protocols (USDI National Park Service 1992: Table 2,
Fig. 5) that include: measuring and tagging all overstory trees; sampling pole-sized trees and
seedlings, brush, and herbaceous layers; running 4 dead-and-downed fuel line-transects/plot;
and measurement of a variety of fire behavior and fire effects variables (e.g., rate of spread,
flame length, flame zone depth, scorch and char heights, % crown scorched, and burn severity)
Use of these established NPS protocols will facilitate comparisons with: a) the large fire-
monitoring datasets being developed by the NPS (~1282 plots established since 1985 in the
western US alone); and b) the similar forest restoration research being conducted by Covington
et al. (1997) in Grand Canyon National Park. Additional data on herbaceous species diversity
and cover will be collected at these core plots using a modified-Whittaker plot design (Stohlgren
et al. 1995), allowing more accurate assessments of these vegetation parameters. This gridded
core array of vegetation plots will serve as framework for establishing the locations of other
research activities in the RNA. By focussing a variety of research activities on this gridded array
of plots we will facilitate: a) comprehensive, consistent coverage of the whole RNA; and b)

-
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Qutline of Research and Monitoring Activities

[each proposed research project to be briefly described in 1 to 3 pages]

-baseline structure plots (a 2-person crew, direction by CDA, Tom,

Este); would include herbaceous data collection using modified Whitaker...

-historical forest structure (Tom, Este, CDA, Carl Edminister)

-fire history (Tom, CDA), 150 m grid (50 pts.), take 2 best samples in cell around each point
-Forest (tree) growth response (Tom)

-archeological survey (Mike Elliott, Rita Moots, Mike Bremmer, CDA) finish RNA survey
(~350 acres @$12/acre = $4200, plus 500 acre buffer pcontextp zone = $7000)

-pellet transects (1m wide strip along each 50 m leg of plot) will also be established to determine
relative use through time by ungulates (note that a large elk population exists locally that could
affect ecosystem responses to restoration treatments).

-Nutrients (Carl White), check resin capsules -Mycorrhizal fungi (?)

-Birds (Terry Johnson)

-Rodents (Mike Bogan)

-Aerial photo interp of forest changes (e.g., effects of 1950ps drought): 1935, 1957 (USGS),
1954, 1963, 1975, 1981, 1992+) (CDA, Este?)

Forest Structure and Fire Restoration Plan
{to be written]
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Monument Canyon Research Natural Area Notes--John Hayden

10/24/95
10:45 am+: Met with Estban Muldavin, NM Heritage Project.
Agreed to contract w/NMHP for assistance on Monument
Canyon project.

Proceeded to Monument Canyon RNA w/Mary Stuever, arriving
mid pmn.

At MC RNA, reviewed Plots A-1 and B-1 through B-5 on the
ground and began establishing line 230 degrees from Plot B-
1.

Left MC RNA about 5:00 pm, returning about 7:15 pm.

10/26/95

Leave residence and travel in personal vehicle (Izusu Trooper) to
Monument Canyon RNA. Established "D" line and plots. Returned to
residence. Travel 4 hrs., work 7 hrs. Trip odometer= 102 miles
in plus 102 miles return for a total of 204 miles.

10/28/95

Leave residence and travel in personal vehicle (Trooper) to MC
RNA. Using 10 baf prism, located and flagged "count trees" for
D-series plots. Also established another four plots and flagged
count trees thereon. Returned to residence same day. Travel 4
hrs., work 8 hrs. Trip odometer = 85 miles in and 102 out for a
total of 187 miles.

YD’ Series Plots:

Ran transect bearing 230 degrees (from true north) from south
edge of Plot B-1 and established plot numbers D-1 through D-5 at
100 meter intervals. Following are observations and notations on
each plot:

Plot No.: D-1
Position on Slope: Near drainage head
Aspect: south % slope: 5-10
overstory: scattered mature/overmature Pipo;_6 living,
3 snags

Understory: scattered poles 4 ea.,
Regeneration: scattered saplings 4 ea.

Comments: TREES MARKED WITH WHITE FLAGGING



Plot No.: D-2
Position on Slope: slope above drainage bottom
Aspect: NNE % slope: 10
Ooverstory: mature-overmature and snags mod. density;
Pipo; 6 ea living; 2 ea snadgs
Understory: Poles 7 ea and saplings 3 ea;varying ages;
mod. dense; Abco and Psme present.
Regeneration: 95% Pipo, remainder Abco and Psme; very
young and dense in places.
Comments: Probably ecotone with Abco/Fear(?). May be
candidate for "C" type plot due to presence of
young REGEN. TREES MARKED WITH WHITE FLAGGING.

Plot No.: D-3
Position on Slope: slope on shoulder of ridge
Aspect: NW % slope: 10-20
overstory: scattered mature/ overmature Pipo; 8 ea
living, 2ea snags.

Understory: few poles, 7 ea; Pipo

Regeneration: mod. dense, 3ea saplings Pipo 95%, Abco
<5%

Comments: Some Abco REGEN. TREES MARKED WITH WHITE
FLAGGING.

Plot No.: D-4
Position on Slope: Top of ridge
Aspect: W % slope: 5
Overstory: scattered Pipo mature/overmature,_ 3 ea

Understory: mod. dense poles, 12 ea
Regeneration: mod. dense Pipo; saplings_5 ea

Comments: Abco REGEN <1% TREES MARKED WITH WHITE
FLAGGING.

Plot No.: D-5
Position on Slope: top of ridge
Aspect: S % slope: 0-5
overstory: very scattered overmature, 1 ea living, 3 ea
snags
Understory: mod dense Poles, 8 ea and Saplings, 7ea;
Pipo
Regeneration:

Comments: Plot center within 2 meters of edge of old
over-grown roadway. TREES MARKED WITH WHITE
FLAGGING.



Details of remaining plots established and set up on 10/28/95:

Plot No.: E-1 (100m 230 degrees from B-2 and 100m 140
degrees from D-1)
Position on Slope: top of ridge
Aspect: SwW % slope: 0-5
Overstory: mod. dense overmature, 7 ea living
Understory: mod. dense Poles, 7 ea; and Saplings, 11 ea
Regeneration:
Comments: Poles are doms and codom, saplings apprear
to be suppressed, with no "new" REGEN. TREES
MARKED WITH WHITE, WHITE/YELLOW STRIPE, AND
CHARTRUSE.

Plot No.: F-1 (100 m, 230 degrees from B-3)
Position on Slope: top of ridge
Aspect: SW % slope: 5
Ooverstory: mod. dense overmature, 8 ea
Understory: mod dense poles, 12 ea; fewer saplings,
3 ea.
Regeneration:
Comments: TREES MARKED WITH CHARTRUSE, YELLOW, AND
YELLOW/WHITE STRIPE FLAGGING.

Plot No.: F-2 (100M, 230 degrees from F-1)
Position on Slope: hill slope
Aspect: W % slope: 10-20
Overstory: mod. dense overmature, 11 ea living, 1 ea
standing snag.
Understory: mod dense saplings, 11 ea of varying ages;
no Poles
Comments: Probably represents ecotone with Abco/Fear HT
as evidenced by Abco and Psme REGEN est.<5%.
TREES MARKED WITH YELLOW FLAGGING.
THIS MOD. DENSE DOGHAIR THICKET MAY BE CANDIDATE
FOR "C" TYPE PLOT.

Plot No.: G-1 (100m, 140 degrees from F-1)
Position on Slope: slope near top of main ridge
Aspect: SSE % slope: 5-10
Ooverstory: scattered overmature, 4 ea living and 2 ea
standing snags.
Understory: dense Poles, 14 ea and saplings, 11 ea
Regeneration:
Comments: TREES MARKED WITH RED/WHITE STRIPE, ORANGE,
AND YELLOW FLAGGING




TABLE 1: Number of trees by rough size class per plot:

MONUMENT CANYON PLOTS: D1-D-5; E-1; F-1-F-2; AND G-1

Location Totals

(PLOT OVER- POLES SAPLING | SEEDLIN SNAGS
NO) STORY

D-1 6 3 4 13 3
D-2 6 7 3 16 2
D-3 8 3 10 21 2
D-4 3 5 12 20 0
D-5 1 8 7 16 3
E-1 7 11 7 25 0
F-1 8 12 3 23 0
F-2 11 0 11 22 1
G-1 4 14 11 29 2

0
54 63 68 0 185 13

PLOTS LAID OUT FROM BASELINE "B". TREES SELECTED USING 10BAF

PRISM AIMED BREAST HT [4 1/2’ ABOVE GRND] ON SUBJECT TREES.
OVERSTORY=12"DBH AND ABOVE; POLES=4-11.9"DBH; SAPLINGS=>4.0"DBH

JS HAYDEN 10/29/95
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Monument Canyon Research Natural Area - 1995, Fall trip
Age structure data

Transect

D1

ID

No.

D AN -

11
12
13
14
15
16
17
18
20
21
50
51

Inner
year

1835
1713
1774
1726
1935
1766
1840
1843
1834
1827
1932
1723
1906
1685
1607
1913
1707
1934

pith
estimate

9
30
11
16
16
18
14
10

8

3
12
1M

4

2

0

9
12
14

ST 9T deda

new inner

year

1826
1683
1763
1710
1919
1748
1826
1833
1826
1824
1920
1712
1902
1683
1607
1904
1695
1920

Outer
year

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

Transect

D2



No.

0o N O ok W

11
12
14
18
19
21
30
31
32
34
35
36
37
38
39
41
42
43
44
45
46

Inner
year

1888
1884
1643
1686
1674
1679
1648
1643
1682
1627
1627
1668
1627
1862
1664
1930
1927
1921
1909
1953
1929
1942
1930
1957
1917
1929
1919
1919
1974
1939

pith
estimate

new inner

year

1878
1868
1633
1663
1670
1677
1630
1636
1659
1617
1623
1644
1623
1859
1658
1905
1917
1914
1909
1937
1922
1926
1917
1939
1912
1919
1911
1913
1964
1933

Outer
year

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

Transect

D3

ID

No.

©O© 0 N O o0 b~ WN -

NN A A
- O 00 ~NO oo hDN



Inner
year

1842
1863
1839
1807
1838
1878
1869
1881
1836
1831
1828
1838
1620
1885
1881
1658
1855

pith
estimate

new inner

year

1828
1854
1833
1807
1830
1866
1864
1875
1836
1821
1818
1833
1605
1877
1871
1648
1841

Outer
year

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

Transect

D4

ID

No.

0 NO oo b~ OWODN -

N D a A A a A
O ©O© 0o N oo b~ W o

Inner
year

1755
1903
1834
1861
1821
1817
1818
1873
1690
1696
1673
1683
1682
1859
1838
1650
1647
1631



pith
estimate

8
25

16

13
10
12

w

12
14
15
15

new inner

year

1747
1878
1832
1845
1821
1811
1811
1860
1680
1684
1663
1676
1679
1853
1826
1636
1632
1616

Outer
year

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

Transect

E1

ID

No.

0 N ok WN -

N A o A —_ A A
O O NO OoOrhobh WwhN-~

Inner
year

1729
1640
1692
1670
1771
1863
1744
1716
1860
1897
1923
1862
1864
1865
1820
1855
1831
1701
1817

pith
estimate

14
11
16
12
18
18

20

0 N 0o O

10
22



new inner

year

1715
1637
1681
1665
1755
1851
1726
1698
1842
1877
1916
1862
1856
1858
1812
1855
1821
1691
1795

Outer
year

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

1995 .
1995

Transect

F1

ID

No.

0 N oo b WN -

10
11
12
14
15
16

Inner
year

3

18
19
20

1802
1831
1810
1815
1786
1681
1661
1658
1726
1817
1837
1834
1844
1634
1798
1924
1823
1918

pith
estimate

[ U §

-
N © WO WNOWODNWO ®® ©

=% o3 w
DN =~ 0 o N

new inner

year

1793
1825
1801
1813
1768
1663
1659
1655
1716
1814
1828
1832
1807
1629
1798
1913
1811
1912



Outer
year

1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995
1995

Transect

G1

ID

No.

-

O © 00 ~NO B~ WDN -~

Inner
year

1746
1761
1891
1785
1672
1888
1649
1916
1914

pith
estimate

14
24

O -~ O 0 N N -

new inner

year

1732
1737
1886
1778
1665
1880
1639
1915
1914

Outer
year

1995
1995
1995
1995
1995
1995
1995
1995
1995



Vegetation Studies in Research Natural Areas of the Rio Grande Basin, New Mexico

Work Plan: Investigation 3
Stand Structure of an Old Growth Ponderosa Pine Forest

and the Implications for Management

Cooperative Agreement No. 28-C4-807

Prepared by: Dr. Esteban Muldavin

New Mexico Natural Heritage Program
Department of Biology
University of New Mexico
Albuquerque, NM
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Monument Canyon Research Natural Area
Jemez Ranger District, Santa Fe National Forest

Data Collection for future study of tree ostablishmant patterns and fire ecology.

Methods.

The area for this study is in the south sast quarter of section 2, T 21?2 R4E. The study
area is south of the road, and has three prominent ridge fors = - in

It be more o
zg the doghs
-y Kesp the ploe

terrain is gentle, but stand structure in the drainages was obsar
and less doghair. The purpose of this data colleclion is tc ch

Ten 400 square meter plots were laid out on two perpendicular transect lines, 100
meters apart. Transect A runs at 230 degrees along the thirg ndge from the east
section line. -z transect can be located from the "Cat Mesa" forest service road, by
aoing wagt | & HNA sign al the east section iinz approx. .27 miles 10 a set of rees
marked with s paint on the north side of the road. From the ree markad 184-3'

s 2 yallow survey stake at DBH) go 77 meters at 318 degrees. At this point
f the transect line is 15 meters at 257 degrees.

- w=iier for A-1 s located, 100M at 230 degrees from the beginning of the
tcenters for A-2 and A-3, are each 100 M along this 230 degres wans
- e ransect line was heading off toward the drainage, the transec
- =75 degrees and the plot center for A-4 is 100M along that adjus
"5 and A-6 are located 100 M and 200 M from A-4 on the original tre
: - Al plots are square and oriented at 230 and 140 degrees. Trans
endicular to Transect A, and comes off of the plot center for A-1.
2, B-3 are 140 degrees and 100 M apart. Plot B-4 is 100 M from A-1 &t 320 -

An elevenln, subjective plol, was iocated with the piot center being a fire history stump
that was previously sampled. This plot is located approximatsly 340 degrees from the
plot center of A-2.

At each plot, stumps of twenty live trees under 4" diameter root collar were removes -
send to Laboratory of 7 2= Ring Research at the University of Arizona. Tress were
ealected == ghout each plot to represent a distribution of sizes undar 4" available a

that piot. - wee was felled with a hand saw leaving a stump 3 to 6" high. The
slump we= . up using pulaskis, shovels, and axes. Each stump is labeled with 84~
MC-plot - per-tree number,

All trees on eac olot were tallied In 2" diametsr root collar classes. Tallies were made
by quarter for iois except A-1.
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Seldom Seen Expeditions, Inc.
Natural Resources and Environmental Educetion “onsuliing

P. O. Box 474
Placitas, New Mexico 87043
(505) 867-4661, FAX (505) B67-5844

TO: Esteban Muldavin, New Mexico Natural Heritage Program
FROM: Mary Stuever

DATE: October 17, 1994

flo. of PAGES: 2

SUBJECT: Monumient Canyon

= draft version of methods ; stes .7 | wre*s up the first wes"
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inventory & Monitoring Program Manager
South Florlda Natural Resources Center
Everglades National Park
40001 S.R. 9336
Homestead, FL 33034

David E. Busch, Ph.D.

(305) 242-7843 FAX (305) 242-7635
MEMORANDUM
£/06/75 DaviD_ BuUseq @ NPs,GoV
DATE:

{
TO: 1995 ESA Annual Meeting Speakers é/g W /%W{ﬂé(/m
FROM: M ga A

SUBJECT: Contributed Poster Session

As you may already know, the abstract you submitted for inclusion in the program of the 1994 ESA Annual
Meeting has been accepted.

Your poster is scheduled for the following session, date and time:

59, Twes m[/w/wo/m/, oo, /

[ will be serving as the chair for this session. Please note the following important points concerning your
presentation: '

1. Poster boards will be 8 feet wide by 4 feet tall (244 x 120 cm). Given that the boards are so
wide, you should have sufficient room for a headline strip at the top. Make this header at least
6 inches (~16 cm) high and include on it title, authors, and affiliations in letters not less than
1 inch (2.5 cm) high. Push pins will be provided. Put a large copy of your abstract in the
upper left corner of the poster.

2. Posters will be up all day on the day of your session. Mount your poster on the assigned
board between 8:00 and 8:30 of the day when your poster will be displayed. Leave the poster
in place all day. | recommend you visit the poster several times during the day to see if there
is anyone there who would like to discuss your poster.

3. We ask that you spend at least two hours with your poster, from 8:30-10:30 AM for morning
sessions, or from 1:00 to 3:00 PM for afternoon sessions. The Poster session Tour will come
through during this time. a

4, New this year are Poster Session Tours, in which you will be invited to give a brief (£
minutest) overview of the highlights of your poster. This is to minimize the number of times
you have to give the same introductory speech to interested people, to give a group an
overview of a particular session, and to foster discussion among all participants of your poster
session. Poster Session Tours will be led by myself, and will begin at 9:00 AM for morning
sessions and 2:00 PM for afternoon sessions. | will introduce you and keep you on time.
Please help me by keeping your overview short and to the point. If you are engaged in a
discussion when | come through with the tour, please suspend your discussion for the short
time it takes to present your overview.

5. Participation in the poster tour is voluntary. If you would prefer | not bring the tour by your
poster, you must let me know in advance.
4. If you have to cancel your presentation, please notify me and the ESA Program Chair as

soon as possible. Any individual who fails to provide timely notification of cancellation is
prohibited from presenting a paper the following year.

Please contact me if you have any questions or concerns. | look forward to seeing you at the meeting and
hearing your talk. Your contribution will help make the 1995 meeting a success.

.

R



Date: Tue, 29 Oct 1996 09:29:51 -0500
From: FIRESCAR®@acl.com

To: muldavin@sevilleta.unm.edu
Subject: Re: Mon Canyon,

Hi Este,

Glad to hear you are proposing some work in Monument. Sign me on. You might
add that we would try to salvage fire-scarred speciemens (logs, etc.) and
date snags before burning treatments, and sample some of the cut trees for
ages if thinning is to be done. I’'m at a meeting here in Montana and tied up
today and tomarrrow, then off to UC Davis for a couple of seminars. WILLl be
back in my office next week.

Tom



The University of New Mexico

New Mexico Natural Heritage Program
Department of Biology

2500 Yale Blvd. SE, Suite 100
Albuquerque, NM 87131-1091
Telephone (505) 277-1991

28 October 1996

Debbie Finch

Project Leader

Rocky Mountain Range Experiment Station
2205 Columbia SE

Albuquerque, NM 87106

Dear Debbie .

I weuld like to provide a clarification on the costs the costs associated with for our

RNA proposal "Cryptogamic Crust Community Structure and Dynamics in Pinyon Juniper
Woodlands of the Southwest: a comparison between Research Natural Areas.and adjacent
managed areas." We submitted the amount of $25,000 based on our past experience of what -

- it:would takes to:-set up long-term experimental and monitoring plots and transects. for
cryptogams and vegetation. ‘We expect to put in place 20 intensive plots, split between -
treatment and controls, on at least twe RNA sites. On:each plot we will measuring -
composition, abundance and structure of cryptogams-at a sub-centimeter scale ‘along with soil

-surface characteristics and vascular plant components. The details of the proposed sampling
design will provided:in a'Study Plan as part of the project deliverables. .For our part; we

“would be willing to cost-share upwards of 20% for in-kind:services and direct costs: The
project can also be scaled back if necessary to-a single initial site :for apprommately 60% of
the costs. If you have any questions let me know.

Sincerely,

ot (Mt —

Dr. Esteban Muldavin



Vegetation Studies in Research Natural Areas of the Rio Grande Basin, New Mexico

Work Plan: Investigation 3
Stand Structure of an Old Growth Ponderosa Pine Forest

and the Implications for Management

Cooperative Agreement No. 28-C4-807

Prepared by: Dr. Esteban Muldavin
New Mexico Natural Heritage Program
Department of Biology

University of New Mexico
Albuquerque, NM

for the

Rocky Mountain Forest and Range Experiment Station
Albuquerque NM

October 1995



Investigation 3, "Stand Structure of an Old Growth Ponderosa Pine Forest and the
Implications for Management," concentrates on describing the forest structure at the
Monument Canyon Research Natural Area in the Jemez Mountains of Northern New Mexico.
This is one of the oldest RNA’s in the Southwest and supports a old growth ponderosa pine
forest that has had fire, grazing and logging excluded for almost a century. The effects of
these exclusions on stand structure and ultimately the forest health were the primary focus of
the research.

1. Sampling Design and Implementation. The study area is approximately 360 acres in size
and lies near the ridge line of a gently sloping (3-5%) mountain slope (tilted plateau). The
slope is moderately dissected with wide-ridge platforms separated by three small drainages
(see attached map). A dirt road cuts across the top of the study area near the ridge line. The
ridge platforms support the typical forest stands of the RNA, dense "doghair" reproduction
stands intermixed with a sparse overstory of mature trees (yellowbarks). The habitat type on
the platforms is ponderosa pine/Arizona fescue. The drainages tend to lack the reproduction
stands and comprise a separate habitat type (ponderosa pine/Gambel oak). Because of limited
resources, sampling was confined to the ponderosa pine/Arizona fescue habitat type on the
ridge platforms, and the intervening drainages excluded.

Ten, 400-square-meter plots will be laid out on two perpendicular transect lines
adjacent to the 1994 transect lines. Transect Line D will traversed down a northwest to
southeast trending ridgeline. The starting point of the transect was established 100 meters
southwest of 1994 sample points A2 and B3. Five plots were established along the line at
100-meter intervals. Line E was established at right angles to the first at plot D1, and
traversed the study area across the slope (rather than down the ridgeline). Four additional
plots will be established along this line at 100 meter intervals. An additional two plots will
be opportunistically placed at low density sites.

Each plot is square and twenty meters on a side. The plots will be marked with
wooden stakes at each corner, at the midpoints of the sides, and in the center. For trees up
to 20 inches, two transects will be set up perpendicular to one another along the midlines of
the plot. At two-meter intervals along the lines the closest tree to the point will be chosen for
sampling. Sampling will entail non-destructive boring of the trees as close to the root
growth/shoot initiation point as possible (using 5mm increment corers). All trees larger than
20 inches will be sampled on the plot (using a power Smm borer). All trees on the plot will
be tally counted by 2 inch diameter rootcrown classes to give an estimate of stand density.
Also, selected trees with fire scars (catfaces) will be non-destructively sampled to bolster the
fire history record of the stand. And finally, on three of the low density plots, 20 young
age class trees (4 in. or less) will be destructively sampled for later precise determination
in the lab of the year of germination and establishment (a total of 60 seedlings and
saplings).

Low altitude stereo aerial photography (70mm) and high resolution videography will
be flown over the study area. Natural color 8x8 inch prints will be produced for mapping the
stand structure at a scale of 1:6,000. The photos will also be used for estimating stand
density (individual trees are visible).



From: Dr. Tom Swetnam To: Estevan Muldavin Date: 6/28/95 Time: 11:55:45 Page 5 of 6

resolution of the post-1900 recruitment pulse, so that we might investigate possible
interannual climatic associations with successful recruitment. The total number of
additionai trees to be sampled (increment cores and cross sections) be at least 200,
and up to 300. We will follow similar methods as previously used in sampling along
linear transects and within plots along the transects.

2. We will collect additional fire-scar samples within Monument Canyon, near to,
and along the age structure transects to more closely interpret fire regime patterns
in relation to the sampled trees.

3. We wiil sample snags and logs near to and along the transect where it is
possible to obtain sapwood and bark dates. We will crossdate these specimens to
identify dates of mortality. The purpose of this effort will be to identify (if possible)
tempora! patterns of mortality of overstory trees. For example, are the overstory
trees dying in a more-or-less continuous manner, or are death dates clustered
during certain years or periods (such as during droughts)? WWe will attempt to obtain
samples from at least 30 trees for this preliminary investigation.

4. We will evaluate the relations between the resulting age structure patterns, fire
history and climatic variations over the past three centuries. We will use recent
dendrociimatic reconstructions from the Jemez Mountains, and meteorological
observations (such as from Jemez Springs and Los Alamos stations) to evaluation
possible climate associations with the recruitment patterns.

5. We will explore possible new research topics and projacts in Monument Canyon
RNA with Carl Edminster of the Rocky Mountain Forest and Range Experiment
Station, Reggie Fletcher of The Southwestern Region Office, and Craig Allen of the
National Bioclogical Service. Edminster has expressed an. interest in supporting
some spatial analysis of the ponderosa pine age structure within Monument
Canyon.

Products

We will prepare a final report for the project in the form of draft manuscript,
that upon internal review and revision, will be submitted to a peer review journal for
publication. We will aiso deliver as appendices all resulting data in hardcopy and
magnetic form.

We also expect to develop ideas and plans for future research in Monument
Canyon, in consultation and collaboration with individual listed above (and possibly
others).

Schedule
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ABSTRACT FORM
1995 ANNUAL MEETING, ECOLOGICAL SOCIETY OF AMERICA
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Introduction

In 1994 we initiated a research project aimed at evaluating the age structure
of ponderosa pine old growth and “dog hair thickets” in the Monument Canyon
Research Natural Area in the Jemez Mountains of Northern New Mexico. Our goal
is to improve our knowledge and understanding of the demographics of pines in this
area over the past three to five centuries. We are particularly interested in the
temporal patterns of tree recruitment (i.e., successfui germination and ingrowth of
individuals into the population), and the reiations of these patterns to climatic
variation, fire history, and land-use history (i.e., fire suppressicn, and livestock
grazing). Monument Canyon is one of the oidest RNAs in the Southwestern U.S.
It was originally established in 1Sxx to represent a particular manifestation of the
ponderosa pine forest type. Today, the stand is a ciassic example of the results of
fire exclusion in ponderosa pine. Most of the pure ponderosa pine type within the
RNA is composed of an overstory of declining living trees, and standing snags that
have accumulated from progressive mortality over the past half century. The
understory is dominated by dense, stunted ponderosa pine thickets (“dog hair”).
Vegetative ground cover is very sparse or totally absent under the ponderosa pine
canopies.

In this brief report we describe the preliminary results of our work to date,
and we also outline plans, budget and schedule for addition work in Monument
Canyon
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We established two ligleartransects of x0¢ m length on the eastern sid{,of
the RNA. We established xx, xx m2 plots eventy spaced along the transects ‘and
then sampled with increment borers all living pines within x meters of perpendicular
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