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CHAPTER � 

INTRODUCTION        

 

Ecosystems are composed of natural populations, which are controlled by 

species interactions such as predation, competition and parasitism. When ecosystems 

are disturbed, there will be changes in species interactions that will affect the dynamic 

regulation.  Tl
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Wild 
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2.1.1 Order Rodentia  

 Morphology 

        Rodents range in size from about 5 grams to 5 kilograms. The upper 

and lower jaws each bear
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Rattus sp. 

Figure 2.3 Occlusal surfaces of the right upper molars of a murid rodent (Rattus).   
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some genera are highly adapted to sp
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       2.1.3 Rat Species Groups in Thailand 

Thailand has 36 species of terrla



 11  
 

the bulla. In older individuals of largel
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chromoso
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subtelocentric. It ascends to the canopy of the Malayan rain forest. In contrast, the 

Rajah rat have a long, slender foot adapted for scam



 14  
 

Field identification, based on mammae, size, color 



 15  
 

 Subgenus Leopoldamys, Long-tailed giant rats 

 These are large, docil, semiarboreal rats with very long tails, sleek fur, 

shar
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forest types (Rabinowitz, 1989; Walker and Rabinowitz, 1992). In a second study, 

obtained by Walker and Rabinowitz (1992) revealed that Maxomys surifer showed 

greatest abundan



 18  

 

sabanus were
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 21
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Table 2.2 Blood parasites of small mammals 

Blood parasites Small mammals Transmission 

Babesia microti Wild rodents Tick bites 

Bartonella sp Wild rodents and shrew Tick bites and flea 

Trypanosoma sp. Wild small mammals blood-sucking flies 

Hepatozoon sp. Wild small mammals Tick bites 

Leishmania sp. Wild small mammals Sand fly 

Plasmodium sp. Wild small mammals 

Female Anopheles 

mosquitoes 

Haemobartonella sp. Wild small mammals Tick bites 

Anaplasma sp. Wild small mammals Tick bites 

Ehrlichia sp. Wild small mammals Tick bites 
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on the host lice
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      2.2.4 Parasites and Blood Chemistry 

Blood characteristics and fat levels have been widely used to evaluate the 

condition of mammals. The presence of a large number of parasites may also indicate 

poor condition of the host
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 This chapter will give a general descripti
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3.2 Experimental Design 

               The main treatment comparison, in which the population dynamics and 

health status of small mammals will be measured are 
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       Grid 3 and Grid 4 in the ecotone forest 
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3.3 Trapping Configuration 

 Each grid will comprised of 7 rows and 7 columns of live-wire traps (14 x 14 

x 24 cm) placed at intervals of 15 m, giving a total of 49 marked trapping stations and 

covering an area of 0.81 ha. (Figure 3.3). 

 The traps were sampled over 3 consecutive nights for each month from 
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3.4 Baits 

            Live trapping, bait provides an attractant for the animals, thereby increasing 

the probability of capture. Coc8 0 Td
(.)Tj
3.0012 
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      3
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         Captured small mammal
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3.7 Statistical Analysis 

The ANOVA was used to check the possible effect of habitat on species 

abundance and used for detecting signifTj
6.00238 0 Td
(i)dnge
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Relative humidity (%) 
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Table 4.2   The values (mean " SE) for habitat variables on
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Table 4.3  Number of
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followed by the early rainy season (7.82%), the winter (6.20%) and the summer 
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Table 4.4  Number of different individuals and numbers of capture (% of total 

capture) obtained for six small mammal species in DD forest in the each 

season in Sakaerat Research Station, Thailand. 

DD 

Season 

 

Spe
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Small mammal abundance in each seasons in ECO forest was the highest 

(10.78%) in the late rainy se
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Table 4.5  Number of different i
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lowest (4.58%%
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Table 4.6  Number of different individuals and numbers of capture (% of total 

capture) obtained for six small mammal species in DE forest in the each 

seasons in Sakaerat Research Station, Thailand. 

DE 

Season 

% of total 

captures 

(371) 

 

Species 

Early rainy Late rainy Winter Summer  

MURIDAE  E  i
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The dry tropic
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Table 4.8  Totals numbe
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Trapping success varied greatly between and within habitats on a daily and 

seasonal basis. The number of small mammal species trapped in DD fo



 66 

 The differences in trapping 
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4.2.3.3 Small Mammal Recapture Rate 

In all habitat topes, the percentage 
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Table 4.13 Numbers of captures (recaptured) for nine small mammal species in 

different area as functions of habitat an



 74 

DD forest, and T. glis and R. rattus , L. sabanus  both in ECO and DE forest. M. 

surifer, T. glis and R. rattus accounted for over 90% T
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Table 4.14    Studies species in DD forest, the
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335.00 g, 22.00 mm and 30.00 mm, respecti



 78 



 79 

male were 166.25 g, 18.88 mm and 18.50 mm, respectively, and the mean of body 

weight, head and body length and tail length in female were 152.50 g, 17.75 mm and 

17.25 mm, respectively. C. caniceps; the mean of body weight, head and body length 

and tail length in male were 372.50 g, 25.00 mm and 22.50 mm, respectively, and the 

mean of body weight, head and body length and tail length in female were 372.50 g, 

23.00 mm and 28.00 mm, respectively. For M. cervicolor, only one female was 

measured, and had body weight was 35.00 g, head and body length was 10.00 mm 

and tail length was 13.00 mm. As the results are shown in Tab
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length and tail length between habitat types. The mean weight of M. surifer in male 

was the highest in DD f



 81 

captured in early rainy season. Five species, including M. surifer, R. rattus,               

C. finlasoni, C. caniceps and T. glis were captu
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 The mean of species evenness in DD forest was the highest (0.91) i
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highe
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Table
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ECO Forest 

1) Minimum Home Range Size (MHRS) 

MHRS of four common species in ECO forest revealed that M. surifer had the 

largest (0.11 ha
-1 1RMi S n o fm h
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Table 4.19   Minimum home-range size (ha
-1

), density (ha
-1

) and biomass (g ha
-1

) for 

the four most abundance species in the ECO forest. 
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Table 4.20   Minimum home-range siz
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Small mammal diversity index steadily declined
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2) DE Forest 

The ratio of adult, sub adult and juvenile males of M. surifer in DE forest 

revealed that in early rainy season, more sub adult (N=7) than adua 
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juvenile were captured. In late rainy season, equa
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of understanding about the ecology of these diseases limits our ability to prevent them 

in humans and limit their impacts on wildlife
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Consistently, the prediction showed the prevalence and diversity of blood parasites 

were higher in rodents than shrews (Karbowaiak et al., 2005). 

 

5.3 Materials and Methods 

    5.3.1 Animal Experiments  

The experiments performed on small mammal were conducted in accordance 

with the advice of the Insti
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               The intensity of infections of bloo
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Formula : RBC count  

Average of  RBC x Dilution factor multiplied by Area factor x Depth factor x 10
6
 = 

10
12

 RBC
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5.3.7.2 Statistic Analysis for  isra
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Table 5.1  Numbers of small mammal examination and numbers of ectoparasite 

species and  pseudoscorpi
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T. glis, whereas in L. sabanus was not found of tic
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prevalence of R. rattus with Trypanosoma sp. w
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Table 5.4  Prevale
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  The prevalence of pseudoscorpion (Chelifer cancroides) fo
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Tick (Ixodes sp.) 

In DD forest, the prevalence of tick (Ixodes sp.) found in adu
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Anaplasma 
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 The relationship between sex and age of M. surifer and the infection of  

Microfilaria sp., Trypanosoma sp., AnapR
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DE forest 

 Mean of RBC was the highest (7.58 ! 0.99 10
6
/�l) in sub adult males in the 

winter, and was the lowest (4.84 10
6
/�l) only one detected juvenile females in the late 

rainy season.
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was significantly correlated with RBC (r
2
 = 0.306), Hct (r

2
 = 0.219) and glucose       

(r
2
 = -0.323). Sex was significantly correlated with RBC (r

2
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Table 5.12  White b



 

 

181 

Table 5.12 White blood cell count of M
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The prevalence of pseu
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Tick (Ixodes sp.) 

The prevalence of tick (Ixodes sp.), it was only found in DD forest. In DD 

forest, the prevalence of tick (Ixodes sp.), it was only found in adult (23.08%) and sub 

adult (33.33%) males (Figure 5.24).u %
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Pseudoscorpion
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Trypanosoma sp. 

The peak of Trypanosoma sp. prevalence in R. rattus was only occurred in the 

summer in DD forest. The prevalence of Trypanosoma sp., it was only found in the 

summer (25%) in DD forest (Figure 5.27). 
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5.4.3.4 Prevalence of Blood Parasites of Roof Rat (Rattus rattus) Varied by  

Sex, Age and Habitat 
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5.4.3.5 Relationship of The Prevalence between Ectoparasites Species, 

Pseudoscorpion and Blood Parasite Species of Rattus ratt Pae prepelepee relationship petw een eet oparas a
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Table 5.16 Test statistics and associated s
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rainy season. The values of monocytes was 2.00%. For the mean of eosinophil was 

the highest (10.00 ! 4.49%) in adult males in the late rainy season, and was the lowest 

(2.00%) in only one detected in sub adult male in the winter (Table 5.21). 

ECO forest 

 RBC
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The correlation be
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      5.4.4 Prevalence of Parasitics found in Noisy Rat (Leopoldamys sabanus) 

      5.4.4.1 Prevalence of Ectoparasites of Noisy Rat (Leopoldamys  

sabanus) 

       The prevalence of ectoparsite species found in L. sabanus, it was only 

found mite (Laelaps echidinus) in the ear
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Trypanosoma sp. 

The peak of 
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Anaplasma sp. 

Anaplasm
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 Grahamella sp. 

Grahamella sp. was only found in ECO forest. ThTd
(n)Tj
6.00245 05 0 Td
(d)Tj
6.00248 63
4.38182 07Td
(hTd

6.00248 0 Td
(.)TjTd
(d)Tj
6.00248 63ad
(d)Tj
6.00248 63k6.00248 0 Td
( )Tj
4.44182 07Td
(hTd

6.00248 0 Td
(u)Tj
3.96162 059d
( )Tj
4.4456 12 Tf
-79.182 0 Td
(T)Tj
8.64356 0 Td
(r)Tj
4.68191 0 Td
(a)Tj
6.00248 0 5d
(hTd
(n)Tj
6.00245 05 0 
6.00245 0 Td
(m)Tj
8.64356 0 3d
(.)TjTd
(d)Tj
6.Td
(m)Tj
3.3614 0 T3d
(m)Tj
3.3614 0  Td
(a)Tj
6.00245 0 Td
( )Tj
/R1450 12 Tf
4.44182 0 Td
(s)Tj
4.68191 0 Td
(p)Tj
6.6627003 Td
( )Tj
3.00123 0 Td
( )Tj
4.38-415.4 Td480160d
(G)Tjp6.00245 0 Td
( )Tj
4.02164 0 Td
(e)Tj
5.34221 0 Td
(s)Tjv6.00245 0 Td
(a)Tj
6.00221 0 Td
(l)Tj
3.36137 0 Td
(l)TjTd
(d)Tj
6.00248 63
6.00248 0 Td
(l)Tjcd
(d)Tj
6.00248 63Td
(d)Tj
6.00248 63
4.385.8224Td
(i)Tj
3.36137 0 Td
(n)Tj
6.00245 0 Td
( )Tj
4.4456 12 Tf
-79.5.822300248 63L6.66272 0 Td
( )Tj
3.00123 0 Td
( )Tj
4.385.8224Td
(i)Tj
4.68191 0 Td
(p)Tj
6.00245 0 Td
( )Tjbn)Tj
6.00245 05 0 
6.00245 0 Td
(m)Tj
6.00245 0 Td
( )Tjun)Tj
6.00245 05 0 s/R1450 12 Tf
4.44181 0 Td
( )Tj
4.445.8224Td
(i)Tj
6.00245 0 Td
(r)Tjcd
(d)Tj
6.00248 63cd
(d)Tj
6.00248 63un)Tj
6.00245 05 0 
4.02164 0 7d
( )Tj
4.02164 0 Td
(e)Tj
5.34221 0.00248 63d6.00245 0 Td
( )Tj
4.445.8224Td
(i)Tj
3.36137 0 Td
(n)Tj
6.00245 0 Td
( )Tj
4.445.8224Td
(i)Tj
3.36137 0 Td
(.)Tj(n)Tj
6.00245 05 0 Td
(d)Tj
6.00248 63
4.385.823 Td
(l)TjTd
(d)Tj
6.00248 63
6.00221 1 Td
(l)Tj
4.02164 0 Td
(e)Tj
3.36137 2 Td
(y)Tj
6.00245 0 Td
( )Tj
4.445.8224Td
(i)Tj
4.02164 0 Td
(e)Tj
6.00221 0 Td
(l)Tj
3.36137 0 Td
(n)Tj
6.00245 0 Td
( )Tjyn d nln T  u





 220 

Trypanosoma sp.  

In ECO fore
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Tick (Ixodes sp.) 

In DD forest, the prevalence of tick (Ixodes sp.) found in adult fem
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Pseudoscorpion (Chelifer cancroides)  
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Anaplasma sp.  
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Table 5.26 Test statistic and assoc
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 251 

eosinophil was only one detected adult male in the winter (8.00%). For monicyte did 

not detected (Table 5.31). 

ECO forest 

 RBC was the highest (7.95 10
6
/�l) only one detected sub adult female in the 

late rainy season, and was the lowest (5.59 ! 1.63 10
6
/�l) in adult females in the late 

rainy season. Mean of Hct was the high
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DE forest 

 Mean of RBC was the high0 Td
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5.5 Discussion 

      5.5.1 The prevalence and infection of ectoparasites and blood parasites 

5.5.1.1 The prevalence of ectoparasites species and pseudoscorpion in  

small mammals  

During the study period, 350 small mammals represented ectoparsites. The 

four most common small mammal species captured including M. surifer, R. rattus, L. 

sabanus and T. glis in all habitat types. The ectoparasites mainly found were from 

different species including mite (Lealaps echidinus), tick (Ixodes sp.), flea 

(Xenopsylla cheopsis) and pseudoscocsX e
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found in plasma. The Microfilariae was Microfilaria sp. The Rickettsia were 

represented by Anaplasma sp. and Grahamella sp.  

In general, among the ho
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was only found in DD forest; flea (X. cheopsis) 
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The 
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flea and lice showed differences relee
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parasites in cyclic species 
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Southwick,
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is another common theme within the genus. Grahamella r 0 Td
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had highest elevated glucose in the early rainy season and was sli
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neutrophilia include inflammation and stress with steroid response (Weber, 2002). In 

addition, seasonal change in mammalian immune function and disease prevalence 

have also been reported. For instance, c Td
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CHAPTER VI 

CONCLUSION 

 

The main aims of this thesis were to investigate small mammals community 

and their health status.  The major findings are summarized as follows:  

 

6.1 Climatic Factors 
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minimum home rage size was M. surifer.  Density and biomass of four most common 
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        6.4.6 Correlation of mixed infection of blood parasites 

The mixed infections, tes
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size, and factors a
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APPENDIX A 

FLORISTIC COMPOSITION 
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Table 2  Floristic composition in dry dipterocarp forest (DD) plot2 (100 m x 100 m 

plot),
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Tabl
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Table 6 Floristic composition in dry evergreen forest (DE) plot2 (100 m x 100 m 

plot
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POPULATION PARAMETER ESTIMATES 
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Table 7  Population parameter estimates of Maxomys surifer captured in each season 

in each habitat type. DD = dry dipterocarp forest; EC
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Table 7 Pop
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Table 8  Population parameter estimates a
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Table 9  Population parameter estimates of Tupia glis captured in each season in each nT T
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Table 10   Population parameter estimates of Leopoldamys sabanus capture
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