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in 1995. This area burned very well, but has recovered relatively slow in the two years since
being burned. This is more fully addressed in the monitoring and analysis section of this
report. This burn was conducted under BLM leadership and command with support from
TNC. The USFS helitack crew also participated.

Year 2000 brought the Hooker burn on the southwest side of Hot Springs Canyon. This was a
burn on 6950 acres of BLM, TNC, ASLD and other private land that had not been previously
treated with prescribed fire. It also represented the first time significant acreage’s of ASLD
and non-TNC private lands were burned. Whereas with the Double R and Hot Springs burns
natural barriers and roads were utilized for containment, with the Hooker burn a grazed
pasture was used as a containment line on the south edge. It was also determined that the best
way to safely treat this steep and remote area was to burn across fence lines and repair the
fence afterward. Therefore, post-burn repair of the remote fence became part of the overall
strategy for this burn. Again, this burn was conducted under BLM command with support
from TNC. The ASLD reviewed the bumn plan as did private landowners Dave Harris, Larry
Young and Saguaro Juniper Corporation. Approximately 80% of the planning area burned
and shrub mortality met the established objectives. This burn was unique in that it involved
almost no direct fireline activity for ignition or control. It was ignited entirely by aerial
ignition and stayed within the planned perimeter of Hot Springs wash on the north and west
and grazed pasture on the south and west.

Recommendations regarding planning and conducting large scale watershed restoration burns:

As noted earlier, the planning and implementation of the prescribed burns was the most
collaborative component of this entire project. Because of this collaborative effort acreage -
goals were exceeded by over 150%. This collaborative approach allowed activities to happen
on a scale that made this project successful and caused significant changes in the Hot Springs
watershed. In areas like Muleshoe it is clearly important whenever possible to be planning on
landscape scales regardless of property ownership. These plans and burns are examples of
collaboration that worked well for all parties involved.

During this project burns were planned and implemented each year on an individual basis.
This approach resulted in a duplication of process and it limited the options for burning any
given year. Future watershed restoration projects may benefit from a more comprehensive
burn plan approach that creates a variety of potential units, any one of which can be
implemented depending on local weather conditions, available fire management resources and
grazing rotations. This approach would require more work initially but result in greater
flexibility. The completion of an approved Muleshoe EMP before this project started laid the
groundwork for the applied work included in this project. Future watershed restoration
projects using fire will reguire additional environmental review if a similar process has not
been complefed. '

The Double R burn in 1998 was planned for and conducted on land managed exclusively by
BLM and TNC. In the end this approach made the burn more challenging, and subsequent
burns were planned for larger areas including additional property owners. The lesson of the
Double R burn is a good one for other fire practitioners as well. Larger burn units with more
lateral options for management can support safer, more efficient operations.

Fire activity photos are included in Appendix A.
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FENCING COMPONENT

The fencing component of this project was straightforward — construct 3.0 miles of fence on
the southeast side of the CMA to keep neighboring livestock from entering upper Bass
Canyon riparian area. The goal was simple, but this is very rough country with no vehicular
access, so constructing the fence was labor intensive. Before the fence construction an AWPF
funded archeological survey was conducted in 1998 on contract by Desert Archeology of
Tucson. Hopkins Fence Company of Wickenburg built the fence during the early months of
1999. A crew of 4 worked for approximately six weeks with the result being a fire proof (all
steel) fence that meets federal wildlife friendly standards. The fence construction went slow
because all material was hauled to the fenceline by pack mule and all construction was done
with hand labor. The three mile fence includes several gates that allow TNC staff or
neighbors to move trespassing livestock throughout the area. The fence location is shown on
Map 1. ' :

Muleshoe staff has been maintaining the fence since it’s completion, Approximately 2 times
per year they patrol the fence and repair any damage that is found. To date the fence is
holding up well with minimal damage due to wildlife crossing and monsoonal caused erosion.

SIGNAGE COMPONENT.

Several of the sensitive riparian areas on the Muleshoe are accessible by all terrain vehicles or
off road vehicles (ORVs). The Muleshoe Ecosystem Management Plan (1998) calls for the
elimination of ORV use in these riparian areas. In order to support the implementation of that
strategy and to reduce adverse ORV impacts, the AWPF funded the purchase and installation
of signs at 10 strategic locations where historically ORV access has been a problem. The
location of the signs is shown on map 3. The signs were purchased from the Carsonite
Company and were installed during the second year of this grant. A replacement set of signs
was purchased in anticipation of the need to periodically replace lost or damaged signs. To
date none of the signs have been destroyed or stolen and they seem to be having the desired
effect. Preserve staff patrol the areas where the signs are located on a regular basis as they
conduct a variety of on-site management activities. During these patrols they have noted
minimal travel beyond the signs, certainly less that was evident before the signs were in place.
The only complaints have been from two hunters who visited the headquarters and were
unhappy about not being able to drive in the riparian area. An example of the signs is
included in Appendix K. '
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MONITORING METHODS, RESULTS AND DISCUSSION
INTRODUCTION

Four streams in the Hot Springs watershed--Double R, Bass, Wildcat and Hot Springs--
support mixed broadleaf deciduous riparian forest and assemblages of 2-5 native fish species.
Gila chub (Gila intermedia), a native fish endemic to the Gila River basin and a Candidate for
federal listing by the U.S. Fish and Wildlife Service, is present in 3 of the 4 streams (Table 1).
Despite their ecological values, these 4 perennial streams persist in a degraded condition.
Frequent, intense floods have (1) reduced the density of mature riparian trees; (2) stripped
away streamside vegetation, leaving stream banks unprotected and subject to erosion; and (3)
limited recruitment of tree seedlings and saplings compared to other, better condition riparian
reference sites on the Muleshoe (BLM 1998). Frequent floods have also (4) eroded the
channel and floodplain resulting in bed-lowering, reduced aquifer storage and reduced
baseflows (W. Ostercamp, pers. comm.). Finally, frequent floods and reduced baseflows have
(5) reduced the extent and quality of aquatic habitat for native fish, especially pool specialists,
compared to a better condition reference site on the Muleshoe (Hardy et al. 1990; BLM 1998).

To restore and enhance riparian and aquatic habitat in the four perennial streams, the
Conservancy and Bureau Land Management (BLM) have initiated a long-term project to
improve watershed condition--specifically, the goal is to increase the abundance and cover of
perennial grasses and reduce cover by shrubs (BLM 1998). This vegetation change is being
accomplished by restoring fire as a natural process to the Hot Springs watershed using
prescribed burns and continued grazing rest.

Several lines of evidence suggest that wildfires were frequent in semi-desert grasslands in
Arizona prior to the 1870's. Fire history reconstructions using fire-scarred trees indicate an
average fire frequency of every 2-10 years for pine-mixed conifer forests in borderland
mountain ranges (Baisin 1988; Swetnam et al. 1989; Swetnam and Betancourt 1990; Baisin
and Swetnam 1995; Swetnam and Baisin 1996); the assumption is that lower-elevation semi-
desert grasslands burned at least at the same frequency. Kaib et al. 1996 used synchronous
fires in adjacent canyons in the Chiricahua Mountains to estimate grassland fire frequencies
and found intercanyon intervals between 7.4 and 8.1 years between 1600 and 1875, Pollen
cores taken from borderland cienegas surrounded by grasslands contained abundant charcoal
suggesting continuous, high frequency fire events prior to 1900. Finally, Bahre (1985)
summarized local newspaper accounts of wildfires in southeastern Arizona and found that
large grassland fires declined after 1882.

Over the last century, grazing by livestock has reduced the extent and frequency of these
wildfires (by reducing the density of fine fuels needed to carry these fires) with the result that
semi-desert grassland watersheds, like those at the Muleshoe, have become invaded by shrubs
(e.g., Cable 1967, Wright 1974, Wright and Bailey 1982, Archer and Smeins 1991).
Livestock grazing has also had direct impacts on the vegetation in semi-desert grassiands,
reducing the abundance and cover of perennial grasses, especially tall- and mid-statured
bunchgrasses (Humphrey and Mehrhoff 1958, Buffington and Herbel 1964, Bydenstein 1966,
Hazel 1967, Bahre and Bradbury 1978, Heitschmidt 1990, Briske 1991, Stuth 1991). These
vegetation changes have had profound effects on watershed hydrological processes and
stream hydrology (e.g. Bosch and Hewlett 1982, Davis 1984, Debano and Schmidt 1990,
Debano et al. 1984, Heede and Rinne 1990, Horton 1937, Lewis 1968, Simanton et al. 1977,

12



[

[l

) N S SR N R WS W W) § )

Stabler 1985, Stephens and Knowlton 1986, Thurow 1991, Wilcox et al. 1988, Woolhiser et
al. 1990, USDA 1940).

The relationships between watershed vegetation, watershed hydrological processes, stream
hydrology, and riparian condition are summarized in Figure 1. These relationships have been
documented in a number of studies conducted in semi-desert grassland, chaparral, woodland
and forested plant communities (see above references, also Stromberg et al. 1991, 1996;
Hardy et al. 1990; Johnson and Carothers 1982). However, these studies focus on only
portions of the overall model and there is no comprehensive study at a single site that attempts
to document all (or most) of these relationships. For this reason, we established long-term

“monitoring of upland and riparian vegetation, stream flow, floodplain and channel

geomorphology, aquatic habitat and native fish populations at the Muleshoe.
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METHODS
UPLAND VEGETATION MONITORING

To investigate changes in semi-desert grassland vegetation in response to the prescribed
burns, permanent monitoring plots (50 m x 45 m) were set up within and adjacent to the burn
units. For the Double R burn, eight plots were established in the unit; these were first
measured in fall (September-October) 1996 and re-sampled in fall 1998, i.e., the first growing
season after the burn, and, again, in fall 1999, two growing seasons after the burn. All of
these plots were burned. For the Hot Springs burn, permanent plots located in the burn unit
were measured in fall, 1998, before the burn and re-sampled in fall, 2000, two growing
seasons afier the burn, as were control plots located in and adjacent to the burn unit. These
plots represent three different treatment groups: 8 plots were burned a single time, i.c., during
the Hot Springs Burn; 6 plots were burned either 2 or 3 times in a 5-year period, ending with
the Hot Springs Burn; and 6 plots were left unburned as controls. These three treatment
groups are hereafter referred to as: burn, repeat, and control groups.

All of the above plots were selected in representative vegetation for that portion of the unit or,
in the case, of control plots were selected to be representative or similar to plots in the burned
area. The corners of each plot were permanently marked with rebar and rock cairns and the
location of the northwest corner stake determined using a hand-held GPS unit (Garmin 12XL)
to facilitate relocation.

To determine changes in shrub cover, five 40-m long transects were set up in each plot and
canopy cover by species was measured along each of these transects using a line-intercept
method. The transects were located at 10-meter intervals in each plot; the same transects
were re-measured in subsequent surveys.

To determine changes in grass abundance, the presence or absence of annual and perennial
grasses in nested quadrats along 10 transects was recorded (i.e., frequency sampling). Three
quadrat sizes were used: 10 cm x 10 cm; 40 cm x 40 em; 1 m x 1 m; these nested quadrats '
were placed along transect lines at 2-m intervals for a total of 20 quadrats per transect and 200
quadrats per plot. The transects were located randomly within plots using a stratified random
design, with a single transect placed in each 5 m-segment of the plot to ensure an adeguate
distribution of transects within plots. The location of transecis was re-assigned each time
plots were re-sampled. Since frequency of occurrence is measured in percent, the ability to
detect change is limited when frequencies are less than 20% or greater than 80%. Nested
guadrats permit simultaneous tracking and comparison of species and functional groups that
differ greatly in abundance or that increase or decrease over time by up to several orders of
magnitude. In these cases, the proportionate change in frequency is the normalized metric for
comparison.

To determine changes in substrate composition, two methods yielding similar results were
employed. For the Double R burn, cover of different, non-overlapping substrate categories
was determined by placing a U-shaped pointer at the four comers of each 40 cmx 40 cm
quadrat along transects and recording the cover type hit. Cover categories included: rock,
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soil, gravel, litter, and live basal--the latter defined as the living basal area of annual and
perennial grasses and herbs. A total of 80 points (hits) per transect and 800 points (hits) per
plot were recorded. For the Hot Springs burn, starting in 1998, we began measuring substrate
cover in a different way. Using the 10 frequency sampling transects and the 5 shrub transects
and extending them to 50 meters, point intercept measurements were made at 1-meter
intervals along each transect using a 10" long pointer. For each measurement, we recorded
whether the pointer hit the base of a grass or herb (by species) and, if no live cover was
intercepted, we recorded the substrate at that point (i.e., soil/gravel, litter, and rock). A total
of 50 points (hits) per transect and 750 points (hits) per plot were recorded. In addition to
measuring substrate cover by category, this method also provides another estimate of
perennial and annual grass abundance to augment that obtained from frequency sampling.

To determine changes in grass/herbaceous composition, particularly the relative change in
herbs by weight, the three most abundant (by weight) grass and herb species were ranked in
the 40 ¢m x 40 cm quadrats placed along frequency sampling transects; quadrats were placed
at 2-m intervals for a total of 20 quadrats per transect and 200 quadrats per plot. Dry weight
rank, as this method is called, is a standard range monitoring technique and is reviewed in
Ruyle (1990).

A plant species list from the vegetation monitoring plots is in Appendix B.

STREAM FLOW MONITORING

To determine changes in stream flow resulting from variation in annual precipitation and
watershed vegetation changes, we monitored stream flow (baseflow) each month using a
Marsh-McBirney flow meter at a single permanent site along Hot Springs, Bass, and Wildcat
Creeks. Stream flow measurements were taken by trained TNC field technicians following
the methodology described in The Nature Conservancy’s Hydrologic Monitoring Manual
(TNC 1996) which was reviewed by Arizona Department of Water Resources.

We also mapped the extent of surface flow on USGS 7.5’quads in Bass, Double R, Wildcat
and Hot Springs Creeks in May, 1998, using topographic landmarks. In May, 2000, the
extent of surface flow was re-mapped using a hand-held GPS unit.

NATIVE FISH AND AQUATIC HABITAT MONITORING

In 1991, we established 8 permanent monitoring stations for native fish and aquatic habitat
along the perennial portion of Bass, 5 permanent stations along Hot Springs and 2 permanent
stations in Double R; in 1995, 2 permanent stations were established along Wildcat Creek.
These stations ranged from 50 m to 200 m in length and were located adjacent to permanent
stream or canyon features, making them easy to relocate. At each station (transect), we
sampled all of aquatic habitat along that station for native fish using seines or a backpack
electroshocker depending on the stream. Hot Springs and Bass were sampled using seines
while Double R and Wildcat were sampled with an electroshocker because the latter are too
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shallow to seine and the substrate is predominately cobbles. Although Double R has been
sampled since 1991, we switched from seining to electroshocking in 1995 because we felt that
our estimates of fish population size from seining were unreliable. Because the numbers of
fish captured by the two methods differ making comparisons difficult, only data collected
after 1995 were analyzed for trends. In addition, Wildcat and Double R were sampled “to
depletion”. This involves blocking-off a 5-10 m portion of the stream at both ends with seines
and collecting fish over sequential passes with the shocker until the number captured on a
pass is less than 10% of the number captured on the initial pass. In Bass and Hot Springs
Crecks, transects were vigorously seined so that all aquatic habitat was sampled at least once;
individual seine hauls never exceeded a distance of 2 times the width of stream.

In Hot Springs, Bass, and Double R, prior to sampling, the stream transect was divided into
macrohabitats using the classification of McCain et al. (1989) and each macrohabitat was
sampled independently and completely. The number of fish captured by species and by age-
class (juveniles and adults, determined by size) in each seine haul or shocking period was
recorded for each macrohabitat along with the distance of the seine haul or the number of
shocking seconds in that macrohabitat. From these data, we calculated relative abundance by
species and age-class for each station or the entire stream. In addition, we estimated absolute
abundance (density) by dividing fish numbers by the distance seined or time spent
electroshocking (i.e., number of fish/meter seined or number of fish/seconds shocking). This
controls for year-to-year differences in sampling effort. Table 1 identifies the fish species that
occur in the four streams.

Tabile 1: Native fish fauna in Muleshoe Preserve CMA Streams

R

Agosla chrysogaster X X X X
Longfin Dace|
Catostomus insignis x X
Sonoran Sucker
Gila intermedia X X b 4
Gila Chub
Pantosteus clarld X X
Desert Sucker ,
Rhinichtiiys osculus B ¢ X X x
Speclded Dacei

For each of the sequential macrohabitats along a stream transect in Bass, Double R, and Hot
Springs, we recorded the length of that macrohabitat, width, 8-10 random depth
measurements, maximum depth, cover of woody debris (in meter2) and length of undercut
bank (in meters). Transects in Wildcat Creek were sampled in segments but no macrohabitat
data were taken.

To further investigate aquatic habitat changes in Hot Springs Creek, in April 1999, we re-
sampled a permanent monitoring transect established and measured for the first time by BLM
in 1994. The transect was approximately 600 m in length. For each survey, the transect was
divided into sequential macrohabitats (see above) and the length, width, average depth, and
maximum depth of each was recorded. In addition, all instream cover was classified and
measured. Cover categories included: overhanging vegetation (< 1 m high and extending
over the water surface); emergent and floating vegetation; and woody debris, all measured in
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meter2; undercut bank, measured in meters; and riparian canopy cover, measured in percent.

To investigate shori-term impacts of the Double R Burn on native fish resulting from off-site
effluent emanating from the burn area (i.e., runoff with elevated nutrient or sediment levels),
we established four 50-m stream reaches in Bass, two located above the Double R confluence
(unaffected, control reaches), the other two located below the confluence (affected reaches).
These reaches or stations were sampled seasonally in April-May and October in 1998 and
1999 to determine the effects of winter and summer runoff events on fish populations and
aquatic habitat. Fish numbers were estimated using an electroshocker and depletion sampling
and aquatic habitat was sampled as described above for the permanent fish-aquatic habitat
stations in Bass Creek. Habitat parameters and fish population estimates were compared in.
the affected and control reaches before and after burning.

FLOODPLAIN AND CHANNEL GEOMORPHOLOGY MONITORING

Thirteen permanent transects spanning the width of the floodplain were established in 3
streams. Each was surveyed for its elevational profile (cross-section), using a TOPCON
Auto-Level transit. In March 1999, five floodplain cross-sections were established in both
Bass and Hot Springs and three in Double R. The transects were distributed uniformly along
the length of these streams. Both ends of the transect were permanently marked with rebar
and a survey cap and their locations determined with a hand-held GPS unit; photos were taken
of the rebar and surrounding area to aid in relocation. Transects will be re-surveyed after 10
years and the frequency of monitoring evaluated and determined for the next 10-year period.
The floodplain cross-section data will be compared between sampling periods to identify
changes in floodplain morphology and for evidence of sediment aggradation and terrace
development.

RIPARIAN VEGETATION MONITORING

'An objective of the project is to increase the density of riparian trees in non-seedling size

classes and to improve the ratio of sapling to adult trees in Hot Springs Bass, and Double R
(BLM 1998). To detect these changes, three monitoring stations—two in Hot Springs and one
in Bass—were established and monitored by BLM in 1994 and a new station was established
in Double R in 1998; these were surveyed in spring 1998 and 2000. Stations ranged from 600
to 800 meters in length Ten to twelve belt transects, 10-feet in width, and spanning the entire
floodplain, perpendlcular to the stream, were set up at each site; the transects were not
permanent so precise relocation was not required. The distance between transects was
approximately 75 meters. Within each belt transect, the number of seedlings, saplings, adult
trees were counted by species. The length of each transect was also recorded so that densities
of the different age-classes could be calculated. In addition, the number of adult and mature
trees were counted by species between consecutive belts and recorded separately. Seedlings
were operationally defined as plants < 1 cm in diameter at breast height (dbh) or <2 m tall,
saplings were defined as plants 1- 15 cm dbh or > 2 m tall; and adult trees were > 15 cm dbh.

18








































































































































































































































































































































































































































































































































































co_ﬂmuwmw

10°20°£0°£0° NN +a>peg eue( "Aq pasedasd depy 000'00€: | 8[E9S
ZV 'u0sdn] ‘AdUBAIBSUOD) IMEN B | —
S9N L S0 0 SO
Wweal}S [BlUUSID ] s
Weangs juspiuisiul -
N VIND YOUEY S0YS3IN| =
Asepunog paysisiem []

Jepen I

ueqin

(mo]IM—PoomuUON0D) 1SBI04 SISEQ PUE ueLediy UBIOUOS
(108D PaXiN--8pIanojed) gniospassq uesouos |
(ebesing-—-ysnge)osoal)) qniospasaq UBIOUOS
(gniog paxi) gnuog uewiediy pue dwemg snonpidaQ UeIouos
(gniog—ssei paxi) pue|sseso qniog
(Jes|peOIg paxiy) 1saiojdwems snonpioaq uojjobopy I
(mojjip--poomuoyio) isaioydwems snonpioaq uojjoboyy I
(IAydosejog usaibiang paxip) puejgniog [euedey) uojjobopy
(eyuezuep) pue|gnios [euedey uojobopy -
(suid) 158104 1841U0D BuejuoW ueaipeyy N

(suid—-xeQ) 1sa104 usaibiang ueaipep
(jeuou3) 1sa104 usaibiang ueaipeyy I

ainynouby

i NG B seueg-seworg (8661) EJeQ UoREIReBaA AV ZV

§_§
=N

 GIHSYILYM
SONIYdS 10H

QIHSHILYM
SHNIYAS AYYIHO

NOANVO G0y

{

0

3
o 7%y

>n_<0 pue c_mmm...__ Evmm cm..w. JOMOT
9y} Ulyum sauiepunog paysisiep) :/ depy

A I A




































	start.pdf

