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The role of fire in riparian ecosystems of California's Central 
Valley is poorly documented. However, it is known that Native 
Americans have used fire in these ecosystems for millennia 
to manage riparian resources. The effects of such indigenous 
management practices on wildlife are important to understand 
when considering the restoration of fire as a process in ripar
ian ecosystems. The objectives of this research were to work 
with California Indian cultural practitioners to implement and 
study the effects of culturally appropriate prescribed fire on 
herpetofauna and small mammals utilizing riparian ecosystems 
in central California, and to determine the utility to contem
porary resource management and conservation practices. The 
results suggest that fall burning had a significant effect on trap 
captures and the number of species captured, resulting in greater 
abundance and diversity in burned areas. Thus, fall burning may 
be a useful tool in managing and conserving herpetofauna and 
small mammal biodiversity. 

Introduction 
LYoN AND SMITH (2000) suggested that the knowledge of Native 
American (or respective indigenous groups) about fire regimes and 
practices may assist in achieving wildlife management objectives 
today. With exception to studies of fire effects on game species, 
field observations, and ethnographic literature, few studies have 
empirically analyzed the effects of Native American fire regimes 
and practices on wildlife, although several studies investigate the 
effects of prescribed fires in general (see Ford et al. 1999; Moseley 
et al. 2003; Bury 2004). Several examples exist from abroad (e.g., 
Australia), which offer insight into indigenous fire management 
and the effects on wildlife (see Russell-Smith et al. 1997; Fraser et al. 
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2003; Murphy and Bowman 2007). Distinguishing the effects of an
thropogenic fires from natural fires on the landscape is an emerging 
area of research (Natcher et al. 2007), and the implications of these 
fires on wildlife are of interest (Larsen et al. 2007). Understanding 
the effects of Native American fire-management practices on wild
life may inform contemporary management practices in order to 
achieve conservation objectives. 

Ethnohlstoric Context 
California Indians have utilized fire in landscape-scale management 
for millennia; Schurr and Sherry (2004) identified that the region 
has been populated for approximately 15,000 to 20,000+ years. The 
annual extent of burning in pre-contact times was quite extensive, 
and has been estimated between 4.5 and 12 percent of the state 
(excluding the desert regions) (Stephens et al. 2008). Virtually every 
terrestrial ecosystem type, including riparian areas (where many 
of the villages were located) experienced some level of indigenous 
fire management. Martin and Sapsis (1992) have suggested that the 
implementation of these practices over long time periods has likely 
led to selection for species tolerant of such disturbance regimes 
(Russell et al. 1999), and were effective in maintaining biodiversity. 
In support of this concept, Agee (1999) and Besctha et al. (2004) 
suggest restoration of these fire regimes as a "coarse filter" approach 
to conserve biological resources. 

Many studies have discussed the role of indigenous burning in 
grasslands, chaparral, mixed conifer forests, and oak woodlands (for 
example, see Anderson 1999, 2005; Keeley 2002; Mensing 2006). 
However, few literature examples exist pertaining to California In
dian fire practices in riparian ecosystems. Some historic accounts 
are described in Belcher (1853), Driver (1939), Sutter (1939), and 
Anderson (2005). Traditional use of fire within riparian ecosystems, 
and at a landscape scale, has been greatly impacted since European 
colonization, due to such factors as indigenous population decline, 
the loss of land tenure, and fire suppression policies. Among surviv
ing California Indian traditional cultural practitioners, knowledge of 
such fire practices persists and continue to be passed via oral tradition 
through the generations. Despite the limitations of being unable 
to implement this knowledge at a landscape scale, there remains 
considerable awareness of fire use and fire effects on riparian eco
systems. Based on input from traditional cultural practitioners and 
historic records mentioned above, burning in the riparian forest for 
general management was typically, but not always, done during the 
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beginning of the wet season (i.e., October-January), but may vary 

with local conditions. A variety of reasons for burning riparian areas 

existed historically (Bean & Lawton 1973; Lewis 1973; Anderson 
1999). A basic reason for burning is to clean up the landscape (i.e., 

remove dead biomass and create space for new growth). Additional 

reasons including clearing corridors for travel or access to resources, 

management of plans (such as valley oaks for acorns or willows for 
basketry), game management, and the protection of resources. 

Conservation and Management Issues 
Contemporary land managers often seek cost-effective management 
that yields the best results for the resources and ensures long-term 
conservation objectives. Where appropriate, fire can be useful to 

fulfill these objectives (Kirby et al. 1988). In recent years, several 
papers have addressed the role of fire in riparian ecosystems (see Bis
son et al. 2003; Dwire and Kauffman 2003; Petit and Naiman 2007); 
however, none have specifically addressed fire in California's Central 
Valley riparian ecosystems through applied research. Wills (2006) 
discusses the role of fire in California's Central Valley, but there is 
still much need for research on the specific effects and histories of fire 
within these and other riparian ecosystems. In general, the available 
literature focuses on the effects of high-intensity (heat-generated) 
and high-severity (magnitude-of-destruction) fires on riparian veg
etation (Busch 1995; Gom and Rood 1999; Ellis 2001), or they are 
in relationship to larger wildland fires (Everett et al. 2003; Kobziar 
and McBride 2006) rather than prescribed burns, which typically 
have objectives for low to moderate intensity and severity. 

Globally, riparian ecosystems are of particular management and 
conservation concern due to habitat conversion and incompatible 
uses (Mitsch and Gosselink 1993). In California, up to ninety-nine 
percent of the riparian habitat of the Central Valley (Sacramento and 
San Joaquin valleys) has been lost, primarily as a result of agricul
tural conversion, urban development, and flood protection (Faber 
and Holland 1996). Riparian systems are of importance due to the 
various ecosystem services they provide including habitat for fish 
and wildlife, cycling nutrients, slowing the velocity of flood waters. 
Moreover, their high primary productivity makes them valuable in 
carbon sequestration (Zedler and Kercher 2005). Riparian ecosys
tems in the Central Valley provide habitat for a significant number 
of rare, threatened, or endangered species. In light of conservation 
and management activities where rare species exist, the effects of 
fires on wildlife and their habitat are an important area of interest 
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(Renken 2006; Lyet et al. 2009). Yearly, wildfires affect the remnant 
patches of riparian forest in the Central Valley, which in tum causes 
the temporal loss of habitat for some wildlife species. Prescribed fire 
within these areas is often avoided as a habitat management tool, 
due to the regulatory concerns for negative impacts to rare species, 
which stems from an uncertainty of fire effects. 

It is known that fire generally results in few injuries or mortalities 
among wildlife present during any given fire event (Lyon et al. 2000). 
Many organisms that have evolved in association with periodic fire 
have life histories or behavioral mechanisms including aestivation 
during fire season, burrowing, and fleeing (Whelan 1995; Lyon 
et al. 2000; Arno and Allison-Bunnell 2002; Pilliod et al. 2003) to 
ensure survival during a fire event. Often, the indirect effects of 
fire are of larger concern to wildlife (Walter 1977). For instance, an 
individual may survive a fire, but the loss of cover may make it more 
susceptible to predation. Similarly, the loss of browse or a decrease 
in prey abundance as food resources can be detrimental to entire 
populations. These effects can be linked back to the behavior and 
spatia-temporal patterns of a fire. 

Whelan (1995) provided an overview of fire effects and their influ
ences on wildlife; these include intensity, rate of spread, complexity, 
season, and extent of fire behavior. These factors may contribute to 
both direct and indirect effects on wildlife, and may be key to assess
ing impacts to a given taxon. The season of burn can be important in 
individual survivorship for many taxa. For instance, ground-nesting 
species (e.g., California spotted towhee [Pipilo maculates] and deer 
mice [Peromyscus maniculatus]) may be vulnerable to fire if the fire oc
curs during nesting. As Lyon et al. (2000) stated, adults and juveniles 
are more likely to survive a fire, but nestlings are particularly at risk 
of mortality due to their limited mobility. Cavitt (2000) reported that 
fire-induced mortalities of reptiles were avoided by burning when 
reptiles were in their winter hibernacula, but injuries or mortality 
could occur when reptiles were active. Western fence lizards (Sce
loporous occidentalis) have been observed to survive fires under the 
cover of surface litter, rocks, and burrows (see Kahn 1960) . Renken 
(2006) synthesized that fires had no effect on abundance, diversity, 

or number of species of amphibians or reptiles. Lilly white and North 
(1974) noted that a temporal population increase in Western fence 
lizards may occur following a fire. Conversely, Sullivan and Boateng 
(1996) documented a short-term decrease in deer mice abundance 

following summer burn treatments. However, Vreeland and Tietje 
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(2002) found that low- to moderate-intensity burns in the fall re

sulted in no detectable impact on mammal, avian, or herpetofauna 

abundances. Larsen et al. (2007) observed greater species richness 

among small mammals at burned sites. 

The extent and complexity of a fire can be particularly important 

tor a variety of reasons, including increased predation risks in large 

burn areas, competition for food resources, and loss of food items for 

food specialists. Additionally, some wildlife may be unable to move 

to or between suitable patches of habitat. The effects of a disturbance 
may be difficult to detect, depending upon the scale at which a given 

disturbance event occurs-particularly if the disturbed area is smaller 

than the home range of the wildlife being monitored (Cramer and 
Willig 2005). The rate of vegetation recovery is somewhat related to 
the extent and complexity of fire in that the more rapidly the plant 
community recovers from fire, temporal impacts of habitat loss will 
be minimized. In some cases, the effects may be linked to available 
plant cover, food resources, and vegetation structure (e.g., the pres
ence of a duff layer or woody debris). Knowledge of what effects may 
occur and time needed until the community recovers to pre-burn 
functions may assist land managers in fulfilling multiple conserva
tion objectives (e.g., how to use fire to promote native vegetation 
diversity while maintaining the existing diversity of animals). 

The purpose of this study was to investigate the effects of indig
enous (i.e., California Indian) prescribed fires (early wet season) 
on herpetofauna and small mammals within riparian ecosystems 
of the Central Valley. Traditional cultural practitioners represent
ing fourteen tribes from throughout California cooperated to test 
the hypothesis that late fall (early wet season) burns do not result 
in significant differences in trap captures and species diversity of 
herpetofauna and small mammals. 

Methods 
Field treatments involving ladder-fuel (fuels that can cause the spread 
of fire from the ground to canopy) removal followed by burning were 
conducted at two 2.43-hectare study sites: the Cache Creek Nature 
Preserve (Cache Creek), located near Woodland, Yolo County; and 
the Natural Resource Conservation Service's Plant Material Center 
(Mokelumne), located along the Mokelumne River in Lockeford, San 
Joaquin County (see Figure 1). Each study site was divided equally 
into contiguous unburned control and treatment (fuel reduction 
followed by an early wet season burn) areas. Both study sites have 
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Figure 1.-Map of study site locations. Components of this map were 

obtained from the California Spatial Information Library data sets. 

representative native and nonnative vegetation. Vegetation at each 
study site has been classified as Valley Foothill Riparian (Grenfell 
1988) dominated by a willow/cottonwood (Salix spp./Populus 
fremontii) or willow/box elder (Acer negundo) canopy with an un
derstory of grasses, herbs, and forbs including Santa Barbara sedge 
(Carex barbarae), creeping wild-rye (Leymus triticoides), stinging nettle 
(Urtica californica), and mugwort (Artemesia douglasiana). Some of 
the nonnative species found within the study sites include arundo 
(Arundo donax), salt cedar (Tamarix chinensis), perennial pepperweed 
(Lepidium densiflorum), ripgut brome (Bromus diandrus), and Hima
laya blackberry (Rubus discolor). Common herpetofauna and small 
mammals expected or known to occur within the riparian corridor 
at both study sites include gopher snake (Pituophis melanoleucus), 
sharp-tailed snake (Cantina tenuis), western fence lizard (Sceloporus 
occidentalis), western skink (Eumeces skiltonianus), southern alligator 
lizard (Elgaria multicarinata), bullfrog (Rana catesbeiana)-introduced 
species, Pacific chorus frog (Psuedacarus regilla), deer mice (Peromyscus 
maniculatus), and California vole (Microtus californicus). 
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Between late August and mid-November 2002 (prior to any burn 

treatments), ladder fuels within the treatment areas were reduced 

via pruning, coppicing, and other methods to create a cleared un
derstory, representative of pre-contact structure described in oral ac
counts and journal entries (Belcher 1853; Driver 1939; Sutter 1939), 
and conducive of a desired low-intensity burn. Prescribed burns 
were implemented at the onset of the rainy season, which among 
the participating traditional cultural practitioners was recognized 

as a traditional time for conducting landscape maintenance burns 

within the riparian forests. 

California Indians historically used a variety of tools to aid in the 

ignition and spread of fires, one being the slow match (Anderson 

zoos, 136). The slow match is a bundle of vegetation bound together 

and ignited to burn very slowly. Typically an individual or group 
of people would traverse an area, igniting spots of vegetation they 
desired to burn. Many modern incendiary devices can be used in 
a similar fashion. For this study, fires were set by drip torch, with 
multiple ignitions being set at random distances while traversing 
the burn plot as a means to mimic a probable ignition pattern used 
by pre-contact California Indians. All burns were implemented by 
traditional cultural practitioners in coordination with local volun
teer fire departments and air-quality management districts. Fires 
were contained between a combination of roads, water bodies, fuel 
breaks, or points of ignition. 

Burn-day conditions at each site are summarized in Table 1. The 
exception of the 20 November 2002 burn, the air temperature, wind, 
and relative humidity were recorded on a Kestrel® 3000 handheld 
weather meter. The 20 November 2002 weather data was obtained 
via an onsite weather station. Precipitation data was obtained from 
the National Oceanic and Atmospheric Administration (2002a, 
2002b), and the University of California Integrated Pest Manage
ment weather data Web site (UC IPM 2005). Under these weather 
conditions, the fires burned slowly and were of low to moderate 
intensity and low to moderate severity, with high spatial complexity. 
At Cache Creek, approximately one-half of the treatment area was 
burned, leaving a mosaic of small burned and unburned patches. 
High fuel moisture at the Mokelumne site limited the spread of 
fire across the entire treatment area, so burning was concentrated 
in roughly rectangular areas of approximately 200 m2 around each 
sampling location. 
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Table 1. Summary of fire weather conditions. With the exception 
of precipitation, the remaining data were taken at the time of 
ignition. This precipitation represents the first few rains of the 
season, which for traditional cultural practitioners would provide 
sufficient moisture to dry fuels, such that fire intensity would 
decrease. 

• CacheiC:reek · • •· !IUrnne JVI\.1�'!: 

Burn Date(s) 20 and 27 November 2002 8 December 2002 

Cumulative Precipitation 
5.27 em 6.3 em 

for Rainy Season 

Temperature 1 7.2-23.8 c 14.4 c 

Wind Direction and Speed North 1 .6 km·h-1 North 4 km·h-1 

Relative Humidity 30% 57% 

Surveys focusing on herpetofauna and small mammals were con
ducted through the use of drift-fence arrays with associated funnel 
traps. Funnel traps are a common method employed in herpeto
fauna sampling (Crosswhite et al. 1999; Enge 2001; Creer 2005; 
Shine et al. 2005; Fitch 2006), and are effective in capturing other 
organisms, including small mammals and invertebrates. Corn and 
Bury (1990) noted that multiple sampling techniques are necessary 
if attempting to document all herpetofauna within an area. Enge 
(2001) noted that use of funnel traps is effective in sampling most 
herpetofauna. Ryan et al. (2002) found that drift fence arrays were 
effective in documenting the greater richness and number of indi
viduals across habitat types sampled. Funnel traps were constructed 
of 3-mm hardware mesh attached to a wood frame measuring 30.5 
em wide by 45.7 em long by 29.2 em high. Each trap was fitted 
with two funnels, also constructed of 3-mm hardware mesh, which 
opened to alternate sides of the drift fence. Four drift-fence arrays 
were located in both the.control and treatment areas at the Cache 
Creek study site, and three drift-fence arrays were located in both 
the control and treatment areas at the Mokelumne study site. Alto
gether, the two study sites contained a total of fourteen arrays with 
twenty-eight associated traps. The drift-fence arrays were arranged 
linearly in representative vegetation types in both the control and 
treatment areas. Each drift-fence array was constructed of staked 
Masonite panels 4.5 m long and 35.5 em tall. The lower edge of 
each panel was buried at least 5 em below the soil surface, and soil 
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was compacted along the buried edge. Funnel traps were placed at 
each end of the array, with two funnels per trap opening on each 

side of the drift fence. In an effort to minimize trap mortalities, each 

trap contained a terracotta water dish with a non-cellulose sponge, 

approximately two tablespoons of rolled oats, and a wad of cotton 

batting for insulation purposes. Traps were set in the afternoon and 

checked the following morning, in an effort to capture both diurnal 

and nocturnal animals. 

Pre-burn trapping was conducted for 158 trap nights, from October 

through November 2002, to document and assess the diversity of 
species present at the study site prior to burning, and also to deter
mine which species might be active at the time of the burn. Post-burn 
trappings were conducted for 230 trap nights between March and 
September 2003. Trapping was simultaneously conducted at control 

and treatment plots at each study site. All trapping activities were 

conducted under the authority of a California Department of Fish 
and Game scientific collecting permit (permit number SC-006324) 
issued to the author. The species and numbers of individuals pres
ent in each trap were recorded. Individuals were not marked, thus 
no effort to identify recapture was made. Cursory observations of 
species and their activities were recorded during and immediately 
following the prescribed burns, with efforts made to locate any 
injured or deceased animals. 

Data were analyzed in JMP 7.0.2 ©using a one-way analysis of vari
ance and means comparison using Student's t test at alpha = 0.05 
confidence interval to compare both the number of trap captures in 
the control and treatment areas. Statistical trials were performed to 
analyze the parameters of trap captures within the control and treat
ment areas within and between each site and also pre- and post-burn 
trapping efforts in order to determine if site location contributed 
any bias in data analysis. Contingency analysis of species captures 
by trap by site was also completed in order to understand the vari
ability in species diversity. Further assessment of species diversity 
and habitat similarity were made using the Shannon-Wiener and 
Morisita's Measure respectively (Krebs 1989). 

Results 
A total of eighty-four animals were captured over the course of 395 
cumulative trap nights, during which time nine trap malfunctions 
were noted. Vertebrates captured included nineteen western fence 
lizards (Sceloporous occidentalis), thirty-eight deer mice (Peromyscus 
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maniculatus), twenty California voles (Microtus californicus), two 
southern alligator lizards (Elgaria multicarinata), two western harvest 
mice (Reithrodontomys megalotis), and two ornate shrews (Sorex orna
tus). More than twice the numbers of captures were made in the burn 
areas at each study site. A total of thirty-six captures were made in 
the burn area and seventeen in the control area at the Cache Creek 
site; and twenty-two were made in the burn area and nine within 
the control area at the Mokelumne site (see Table 3). 

Overall, the number of trap captures differs significantly between 
control and burn areas (F=10.2213, df=1,377, P=O.OOlS), with more 
captures occurring in the burn areas. However, site-by-site compari
sons reveal differing results in response to both pre- and post-burn 
trap data (see Table 2). The significant difference between the control 
and treatment areas at each study site suggests that the prescribed 
fire had increased the abundance or species composition of herpe
tofauna and small mammals at both study sites. 

Table 2. ANOVA summary. Asterisk represents statistical 
significance at a=0.05. 

Site 
Pre-Burn Post-Burn Pre-Post 
Trapping Trapping Comparison 

Cache Creek 
F:5.6001 I df= 1 I 84 F=4.0892, df= 1 I 1 24, F=7.71 4, df= 1 I 

P=0.0203* P=0.0453* 210, P=0.0059* 

F=2.228 1 I df= 1 I F=5.0782, df=1, 107, 
F=8.8935, 

Mokelumne df:1 1 165, 
56, P=O. 1411 P=0.0264* 

P=0.0033* 

Table 3 summarizes capture data by species at each site. Comparisons 
of the trap capture data at each control and treatment site indicates 
that the highest species diversity, as calculated by the Shannon
Wiener method occurred at the Mokelumne treatment site, while 
the lowest occurred at the Mokelumne control site. At the Cache 
Creek site, the highest species diversity occurred at the control site 
(see Table 3). Habitat similarity comparisons based on Morisita's 
Measure of Similarity suggest that the most habitat similarity is 
found at the Cache Creek site, whereas the Mokelumne site is most 
dissimilar (see Table 4). 
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Table 3. Abundance and diversity data for captured species. 

Cache Cache 
Mokelumne Mokelumne Total Per 

Relative 

Species Name Creek Creek %of 
Control Burn 

Control Burn Species 
Total 

sceloporous 4 8 0 7 19 22.89 
occidentalis 

Peromyscus 10 21 5 2 38 45.78 
maniculatus 

Microtus 0 6 4 10 20 24.09 
californicus 

Reithrodontomys 0 0 0 2 2 2.41 
megalotus 

Sorex ornatus 1 1 0 0 2 2.41 

Elgaria 2 0 0 0 2 2.41 
multicarinata 

Total Number 
of Individuals 1 7 36 9 21 83 100 
by Trap Site 

Percent Total 20.48 43.37 10.84 25.30 100 * 

Species Richness 4 4 2 3 6 * 

Species Diversity 
(Shannon- 1.071 1.047 0.687 1.167 * * 

Wiener) 

Table 4. Pairwise comparison of values for the Morisita's Measure 
of similarity. 

Cache Creek Cache Creek Mokelumne 
Control Burn Control 

Cache Creek Burn 1.0129 

Mokelumne Control 0.7976 0.9412 

Mokelumne Burn 0.3848 0.5762 0.6887 

Discussion and Conclusions 
These results reject the hypothesis that late-fall (wet season) burns 
do not result in significant differences in habitat utilization by 
herpetofauna and small mammals, as measured by the number of 
individuals and number of species captured in control and treatment 
areas. The increase in species abundance and diversity following the 
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burns at both sites supports the idea that fire promotes biodiversity 
(e.g., Martin and Sapsis 1992). However, greater trap effort over a 
similar pre- and post-bum period may have yielded different results. 
Similarly, the temporal effects of habitat response over longer post
fire periods may demonstrate how long such effects lag beyond a 
given fire event. Deer mice and western fence lizards tend to excel 
in relatively open habitats. Improved food resources and availability 
may have contributed to the increase of these species. While previous 
studies (see Sullivan and Boateng 1996; Vreeland and Tietje 2002; 
Renken 2006) have demonstrated little or no effect of fires on small 
mammals and herpetofauna, these results suggest that fire does in
crease species abundance. The lack of difference between burned and 
unburned areas between and within each study site is likely a result 
two factors-the rate of vegetation recovery and the limited extent 
of the treatments. Since the burn treatments occurred during the 
beginning of the rainy season, many of the grasses and forbs present 
within the study sites had sufficiently recovered between the date of 
the burn and the commencement of trapping the following spring. 
In fact, many areas where traps were placed had substantial ground 
cover throughout the trapping period. Although this study did not 
mark animals, which would have aided in determining individual 
home ranges, the patchy nature of these burns are potentially prob
lematic in determining effects, given the likelihood that many of 
the captured species' home ranges extend due to the proportion of 
the burn area, with respect to the represented species' home ranges 
(Cramer and Willig 2005). It is probable that the mosaic of burned 
and unburned vegetation may have provided an optimal arrange
ment of cover and forage for the individuals. 

Kilpatrick et al. (2004) observed that one-time captures can con
tribute greatly to differences in species richness comparisons. The 
capture of two southern alligator lizards on one day appears to have 
skewed the diversity indices for the Cache Creek site. If these cap
tures are removed from the data set, the resulting Shannon-Wiener 
species diversity index becomes 0.81, which would suggest that the 
burn areas at both study sites support higher species diversity than 
the control areas. The Morista's Measure of Similarity suggests that 
the control and burn areas at Cache Creek are most similar; surpris
ingly however, the control and burn areas at the Mokelumne are 
less similar than the comparison between the Cache Creek burn and 
Mokelumne control site. This is of interest, because in terms of trap 
captures, there is less diversity and abundance at the Mokelumne 
control site. Beyond the trap capture data, there are differences in 
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plant species composition, structure, age class, and distribution 
between the control and treatment areas at each study site. 

cursory observations during and following each prescribed fire 
noted many unique findings for a variety of taxa. No mortalities or 
injuries were observed. During each fire, informal observations of 
at least three adult western fence lizards were noted in close prox
imity to the active fire front, burrowing and dusting themselves 
in the warm ash. One deer mouse was observed scurrying through 
an area soon after the fire had passed. The lack of locating injured 
or killed individuals during or following the fires suggests that the 

slow rate of spread and spatial complexity of the fire provide ample 
opportunity for individuals to escape. As Martin and Sapsis (1992) 

have reported, the combination of removed ladder fuels and the 
season of burn contribute to fire complexity, thus creating burned 
and unburned areas within the treatment area. In fact, the maximum 
area burned within the treatment area at either of the study sites 
was approximately 0.61 hectares (half of the treatment area), with 
patches of burned and unburned vegetation dispersed throughout 
the larger burn perimeter. 

The observed behaviors of the western fence lizards, deer mouse, 
and non-reported animals (e.g., insects, avifauna, and larger mam
mals) both during and immediately following the prescribed burns 
suggest a neutral or beneficial relationship with fire. For instance, 
the observation of western fence lizards in the recently burned area 
could be linked to foraging opportunities, opportunistic bathing, 
or aid in thermoregulation. During the active fire, birds were ob
served foraging on fleeing insects. Several unidentified spiders were 
observed passing through the flame front unscathed. Within a week 
following the fire, as many as twelve deer were routinely observed 
in the treatment area at the Cache Creek site, rolling in the ash and 
foraging on fresh growth of Santa Barbara sedge and other perennial 
vegetation that were quick to respond to the burn. 

Burning at these sites occurred following the initial germination 
of many nonnative annuals that were largely reduced by the fires. 
However, many of the native riparian plants at both study sites are 
perennials, and thus began to resprout immediately following the 
fires. The combination of burning during the germination period 
and the presence of perennials (e.g., Santa Barbara sedge, creeping 
wild rye, and mugwort) that resprout contributed to a rapid recovery 
of structure and cover in the vicinity of the drift fence arrays. Thus, 
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the presence of cover has likely contributed to the similarities of 
capture numbers and species between treatment and control areas. 
Had vegetation not recovered so quickly, the extent been greater (i.e., 
the whole study site burned), or the season of burn been different, 
the effect of burning may have been more significant. 

The allowance of California Indians to manage riparian communities 
with traditional methods such as those described by this research 
have frequently met obstacles (i.e., by skeptical land managers and 
restrictive regulations) particularly in areas where rare species exist. 
It is somewhat ironic that many of these species have persisted in 
landscapes under similar management regimes for millennia prior 
to European settlement of the region; however, due to a lack of un
derstanding of this process and the effects, the use of fire in riparian 
communities has been largely overlooked. Overall, these findings are 
supportive of the use of fire as a tool to aid in the conservation and 
management of Central Valley riparian ecosystems. The restoration 
of this type of fire to Central Valley riparian ecosystems could be 
effective in mitigating the impacts of wildfires by removing accu
mulated biomass and ensuring the maintenance of wildlife habitat. 
This study involved burning during the non-breeding season, and 
occurred at a limited spatial scale. Future research should focus 
on the effects of fires at various spatial and temporal scales within 
riparian ecosystems. Similarly, studies of other wildlife of fish spe
cies responses to fires of this type would contribute to a broader 
understanding of fire effects. Given the limited extent of remnant 
patches of Central Valley riparian forests, efforts to implement the 
restoration of indigenous fire management strategies should be 
made, particularly within habitats for rare species. 
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