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M ANAGEMENT PROBLEM

The loss of biological diversity is closely relatéal economic progress, which is
currently reaching dramatic proportions (Sanch@89). The loss of good quality and
extensive natural habitats is considered to beobige principal causes of extinction or
loss of biodiversity (overexploitation of speciesemical contamination of local and
global habitats, introduction of exotic specieshi{fiEh and Ehrlich, 1981; Martinet
al., 1996). The loss of habitat could be associatednainy factors, but today’s
deforestation is currently one of the most impdr{&ucher and Huszar, 1999).

The loss of forested area is presently reachiagrahg proportions. Between
1960 and 1990, the world’s forest coverage was 18ih, an average calculated loss
that is equivalent to that of 16 million hectaregear (Bertonatti and Corcuera, 2000).
Argentina is not a stranger to this worldwide rgalihere were 160 million hectares of
forest (26.5%) and mountains (73.5%) in Coloniales which represented 61.4% of
the continental national territory. According tettrirst Forest Census” in 1914, there
where 105,888.400 hectares. According to the Hiational Inventory of Native
Forests, there are currently still 33 million heetaremaining which have a high rate of
transformation of approximately 250,000 hectarasuatlly. These are found mainly in
the Dry Chaco, the Wet Chaco and the piedmont farethe Yungas. The process of
conversion of natural ecosystems to cultivated iaralreality driven and stimulated by
many socioeconomic, political, technological (diremd transgenic cultivation) and
even climatic variables (Montenegret al, 2004; Brownet al, 2006). Forest
exploitation for the production of coal from wooddathe use of fire for the production
of pastures are considered to be two of the mdimithes that threaten the integrity of
the Chaco forests.

In Cérdoba, deforestation and the expansion ofcalgure have affected
considerable proportions of the original autochthen vegetation of the province,
including the Easterespinaland the Northern and Western Chaco forests (iuil,
1979; Matrtinoet al, 1996). Cordoba is considered the third proviwitl the greatest
loss of total forest (Bucher and Gavier, 2004; Mmeigroet al, 2004). This process,
described in detail by Morello and Saravia Toleti®58), Bucher and Schofield (1981)
and Bucher and Huszar (1999), may have a negatipadt on biodiversity and the
potential productivity of the natural vegetatioreTlintense entropic disturbances in the

region have specifically affected the physical ammogical parameters of the soil and



the biota in general (Adamadit al, 1990; Abril and Bucher, 1999; Bonino and Araujo,
2005; Abril et al, 2005). The fragmentation and degradation of fagests has
negatively affected the distribution of populaticaarsd the structure of the communities
of different vertebrates such as mammals, birdsraptlles (Lopez de Casenaegtal,
1998; Altritcher and Boaglio, 2004; Politti (2003)eynaud and Bucher 2005).
Nonetheless, the response of other groups of vatebto the loss and degradation of
de Chaco forest has yet to be analyzed.

There are limited studies in the continent thatehavaluated the effect of this
process of environmental degradation on the graghkat deer lazama goazoubija
The gray brocket deer is a typical inhabitant ofdeo and forested areas where it is
usually seen by itself or in couples. Its ecolobizhavior is that of a generalist since it
is found in a variety of habitats, preferably irffelient types of forests with a good
amount of tree cover (Parera 2002).

There is indirect evidence that indicates thas tepecies is decreasing in
numerous localities throughout the entire coun@hdbez and Jonhson 1984, Parera
1993; Richardet al 1995). The loss of forest mass could negativdheca the
population density of the grey brocket deer, ad aglthe indiscriminate hunting of
cervids in different parts of the country (Richat899) and the use of them by different
rural communities (Richaret al, 1996; Giraudo and Abramson, 1998; Barbaran, 2000
Bolkovic, 1999).

Although the gray brocket deer has a wide distidmy there is still limited
knowledge of its natural history, which is reseigtttoM. americanay M. gouazoubira
(Stalling, 1986 ; Branan, 1985; Yanovski and Mdicdl994; Richardet al, 1995;
Cartes, 1999; Julid and Richard, 1996; Black, 2@®@hard and Julia, 2001). Only
recently, in Argentina, there have been certainaadgs based on studies that inform
about some aspects of its biology and conservé@ibiebez and Johnson, 1985; Richard
et al, 1995; Julid and Richard, 1999; Richard and Jam®1). There is, nonetheless, a
great deal of information that is still needed rder to study the different aspects of the
natural history that affect this species, includitg population state and dynamic,
feeding, use of habitat and present real statusngnothers equally important. This
lack of information makes it hard, if not imposgpto implement consistent politics of
management and/or conservation.

Studies on the use of habitat are fundamentatderao evaluate the adaptive

characteristics of a species. Eventually, the dsthe species by humans can also be



evaluated. Nonetheless, this type of informationfregmentary, incomplete and
punctual forM. gouazoubirawith isolated references and anecdotic infornmatio the
entire distribution range of the species (Schall®83; Redford and Eisemberg, 1992).
In Argentina, we only find a few bibliographicalfeeences for the Northeastern Region
(NOA) (Richardet al, 1995; Julia and Richard, 2000) and for othercpued areas of
the country. It is important to highlight studieg Wanovski and Mercolli (1994) and
Cartes (1999) on use and habitat preferences ajrthebrocket deer.

PREVIOUS STUDIES

The pellet count technique was validated in thenChai Reserve and the population
density ofMazama goauzoubiravas calculated in an area of the Arid Chaco Reserv
during the previous grant received by this resedeam (Density estimates of grey
brocket deerMazama gouazoubiravalidation of censuring techniques in Chancani
Reserve, Cérdoba, Argentina). The average populamsity of the gray brocket deer
in the Chancani Reserve was 5.26 individualé/KMm96 — 8.97 individuals/km
according to the different areas of vegetation gms The parameters used for the
equation to estimate density for this species enarea were also adjusted (maximum
persistence time of the feces on the ground amdofadaily defecation).

In this manner, a reference population size waabkshed for an area of the
reserve that was in a good conservation state ddenthe intervention of man is non-
existent. The purpose of this estimated value isconparative measures, in order to
evaluate presence of changes in surrounding areasewraditional management of the
fields take place. These management techniquesdadhe removal of trees and the
introduction of cattle, which negatively affect testablishment and use of habitat by

the gray brocket beer.

GENERAL OBJECTIVE

To evaluate the state of the populations of grapcket deer in areas with an intense
history of environmental degradation by comparihgnt to reference data obtained
from populations of a protected area with more tBa&nyears of closure (Chancani

Forest Reserve) in the Eastern part of Cordobaiftev



SPECIFIC OBJECTIVES

1. To estimate the population density of the gray bebaeer in areas with different
degrees of forest and cattle farming use and &bésh comparisons with data from
protected areas (without impact) (data from previstudy).

2. To identify the habitat characteristics that influe the abundance of the gray
brocket deer populations.

3. To evaluate the role of the Chancani Reserve iptbection of the species in this
area by comparing the density observed in areaswsuting the protected area with
the one registered in the Reserve.

4. To reveal information on the aspects of the nathistbry which demonstrate to be

key aspects in the conservation of the specie$, asicise of habitat and diet.

METHODS

Population density estimates in degraded areas antie relationship with a well-
conserved reference area (Chancani Reserve)

Population density estimation of the grey brocketrdn degraded sites was based on
group pellet counts in temporary plots. Sixty-fig®0-m2 plots were distributed
randomly throughout the degreded areas, sorrourivagmcani Reserve (Fig. 1).

Plot assignation was determined using a 1%56eil grid on top of an aerial
image of the region. The number of plots fixed watermined through an estimate of
the minimum number of samples (Sutherland 1996¢utsted with values obtained by
an initial sampling. The plots were marked andrtisaiellite position was established
using a GPS. Two investigators walked each plattileng and recording the number
of pellets observed at each point.

The density estimate of the grey brockets was awtexd using the following
equation:

# pellets per area

Density - —— . -
#daily defecatios” max persistenein days




Assuming that pellet abundance is proportionahwriumber of individuals present in
an area and the daily defecation rate, this equakivdes the number of pellets/area by
the daily defecation rate to obtain an estimateus¢ (days x animal)/area. The
population density (animals/area) is obtained lydéhg the resulting value by the days
the pellets persist on the ground (Ojasti & Dallen&l000).

We also analyzed pellets abundance difference dstwdegraded area with
reserve area data using the Poisson regressionl ifaodeneralized linear model with
log link function; Dobson 1990).

Fig 1. Map of Chancani Reserve and surroundingsasmple points in red are inside

the reserve (in 2006); sample points in yellowiargsurrounding areas. The orange line
indicated the Reserve limits.



Habitat Use
We used a combination of descriptive statistics exjglanatory models to relate habitat
conditions. Habitat variables were measured in i8fspn the degraded area, and 58
plots in Chancani Reserve. These variables incluttee@ and shrub diversity and
density, canopy and ground cover, as well as thiwidg of each plot (m. above sea
level). These habitat variables were measurediity season (October — November).

We used multiple logistic regressions to prediecses presence or absence as a
function of the habitat variables measured. F@& #émalysis, the dependent variable was
presence or absence gray brocket deer feces aprdh each habitat type (degraded
site versus Chancani Reserve). In each of theselmade employed stepwise selection
(P to enter set to 0.1 and P for retention set@i)0The relative effectiveness of each
of these models was evaluated using Akaike’s in&diom criterion (AIC). For each
significant variable in the final logistic regressi models, we calculated confidence
intervals on the odds-ratios.

We designed our study to identify ecological fastttrat affect the abundance of

the M. gouazoubirgpopulation.

Diet

We determined plant components of gray brocket 'sladiet by micro-histological
analysis (Holechek 1982, Matrai and Kabai 1989raiposite fecal samples. Fresh
fecal samples were collected in the study area dmtwAugust and November
2007.Composite samples of feces are widely usegdtimate diet of many herbivorous.
In our study, the composite fecal samples consiefeti0-25 pellets from each fresh
fecal group, which were homogenized by sodium bicaate for 1-2 weeks. Then,
dispersed epidermis fragments were dispersed idt@{d of glycerin and the fragments
were observed under a microscope at 400X magnditdity systematic scanning (Fig.
2).

Behavior
We installed a 15 trip cameras, set up around than€ani Reserve, in identified
defecation sites of different individuals. The désg photographs were analyzed for

sex and age differences, as well as daily actpatyerns (Fig.3).



Fig.2. Group member analyzing and identifying diemponents
in pellets gathered in the study area.

Fig.3. Trip cameras installed throughout the staiba.



RESULTS

300 pellet groups pertaining to gray brocket deereWfound in 65 plots sampled in the
degraded area surrounding the Reserve, with arageeof 3.86 pellet groups/plot.
Comparatively, during the same season in 2007, #8leét groups were found in 56
plots inside the Reserve, with an average of 6e3@{pgroups/plot (Fig 4).

Gray brocket deer population in the dry seasonha degraded area was an
average of 3.86 individuals/KmMeanwhile, the data obtained the previous yesiden
the reserve gives an estimate of 6.36 individual${Eig. 4).

The terms used in the equation for this calculatisith respect to the points
developed before, were:

* Maximum persistence days of the pellets on tloeirgd: 200.
* Number of daily defecation per individual: 13qoenmended number, Neff 1968).

Conventional statistical methods for comparisoawdrages (one-way ANOVA)
were not appropriate in this particular analysistfe found values of pellet groups, in
degraded areas versus protected areas. Due tatine mand high variability of the data,
it was convenient to analyze the data with morausolstatistical methods such as the
General Lineal Models (GLM). This way, and assurmangoisson-type distribution for
the variable “presence/absence of pellet groupe®, differences observed in general
terms between both situations (degraded versusegieot) resulted statistically
significant, with a higher proportion of pellet gfms found within the limits of the

Reserve.



Fig. 4. Gray brocket deer densities across theerdifft vegetation zones, in both the
Reserve (from 2007) and surrounding areas.

Habitat Use

Vegetation characteristics in degraded areas dsftgrificantly in some of the variables
measured with respect to protected areas (withegnRRserve). In general terms, the
values for canopy and ground cover were signifigareduced in degraded areas. Shrub
density was significantly higher in degraded anghse tree density was lower (Fig.5).

When analyzing the variation in brocket densityotighout the study area, it is
evident that there is a strong environmental corepbthat conditions the presence or
absence of the species in the different zones {ig.

A logistic regression was used to identify thosbitat variables that best
discriminated between use and random habitat gitestthrough stepwise elimination
of the least significant variable. We obtained Ighi$icant logistic regression models,
and the most important habitat variables (basedumnber of retentions in the different
models generated) were mean “bush density” (8 tietes); followed by “ground
cover” (7) and tree density (9Ylazamapresence were inversely correlated with bush

density, but positively related to tree canopy.



Fig. 5. Average variations of habitat variable®ath the Reserve and surrounding
areas.

Diet
Preliminary results indicate that the gray broclleer's diet is based mainly on the

consumption of dicotyledon plantSchinus fasciculatyXimenia americanaCondalia



microphylla and cactus as principal items, followed khaytenus spinosaCastella
coccinea Trichomona usilloand Capparis atamisqueaMalvastrum and Poligonum
were the most common of the herbaceous group. Graswere not identified at the
species level since the total volume was smallomggarison. The brockets consume

leaves in the same proportion as seeds and fruits.

Behavior
A total of 102 photographic observations were atgdiduring the project period. The
largest percentage (40%) of these was obtaineldeinmorning hours, while 34% were
obtained during the afternoon and 26% during nighdirs. The proportion between
males and females were equivalent (45% females, @a¥s, and 18% undetermined).
Activity or daily patters of the animals were nagrsficantly different, even when
considering each sex separately< 4.42; p =0.34).

The photographs showed that the defecation sigestdized repeatedly by more

than one individual and more than once a day by#mee individual (Figs. 7 and 8).

GENERAL CONCLUSIONS

Density values obtained (1.6-5.48 individuals/kra2pw us to conclude that there is a
negative effect on gray brocket populations linkedhe loss of forest mass, but above
all, to factors like fire and overgrazing, whichvéa the regeneration of dense shrub
cover. This way, recuperated areas, even in secuaside the Reserve, hold almost
identical densities of gray brockets to those witthie Reserve.

The data obtained allows us to also have a matalel@ appreciation for the
information obtained in 2006, by the same work grotegarding use and habitat
selection of the brockets. The species selectss pafrtithe forest with better tree
coverage, but fundamentally open areas that aeedir@ dense shrub structure such as
mature forests, o areas recovering after a bigidiahce.

The diet includes an ample assortment of shruts,pteieferably dicotyledonean
plants. Gray brockets’ diet includes a small prdparof grass (monocotyledon).

The use of trip cameras is of notable value faagical studies, in particular
for gray brocket deer, allowing us to hold evidehzdehavioral aspects that cannot be
registered in a different manner, such as use fd#cdéon sites or variations in daily

activity patters. This information results necegsarorder to perform long term studies



of the populations, in an effort to define behavpatterns extremely important in

monitoring programs and conservation.

Fig. 7. Individual gray brocket deer registeredlig trip camera.

Fig 8. Gray brocket deer fawn.

ACTIVITIES PERFORMED

» Master’s thesis entitled “Efectos de la degragia@mbiental sobre las poblaciones de
Corzuela parda en el Chaco arido de Cordoba”.n@@&brahmn. Programa de Maestria
en Manejo de Vida Silvestre. Universidad Naciorelidbrdoba.

» Undergraduate thesis thesis entitled “Dieta y dedabitat e la corzuela parda en el
Chaco arido de Coérdoba”. Maria Pilar Serbent. Radulle Ciencias Exactas Fisicas y

Naturales Universidad Nacional de Cérdoba.



» Presentation of preliminary results at the XXn#mlas de Mastozoologia. August
2007. Abstract accepted and poster presentedeehtill uso de las camaras trampa

como técnica para relevar informacién sobre la Gelezparda”.
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