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Abstract. The proboscis monkey is an endemic primate of Kalimantan Island, Indonesia. 
According to the International Union for Conservation of Nature (IUCN), proboscis monkey was 
classified as endangered species. Anatomical data of proboscis monkey has not been available yet.  
As endemic and endangered primate, morphology and morphometric data of proboscis monkey are 
important for forensic reference. The purpose of this study was to investigate the correlation between 
femur and body length of the proboscis monkey. The anatomical analysis used three proboscis monkey 
from the rehabilitation center, Sahabat Bekantan Indonesia (SBI), Banjarmasin, South Kalimantan. The 
femur and body length were measured by digital caliper in millimeter (mm). The result showed that 
there was a strong correlation between femur and body length of the proboscis monkey. The body 
length of proboscis monkey might be determined by femur length with linear regression y = 0.2682x 
+ 347.85. In conclusion, there was a positive correlation between femur and body length of proboscis 
monkey in South Kalimantan. 

 

1 Introduction 
 

The Proboscis monkey is one of the endemic primates 
in Indonesia, which is belonging to the Colobinae 
subfamily [1,2]. The habitat is limited to the mangrove 
forest and peat swamp, which have been interfered with 
human activity [2] with the result that 20-80% of 
proboscis monkey’s habitat decreased [3]. The decrease 
of habitat is associated with the extinction rate of 
proboscis monkey because this primate is intolerant to 
habitat destruction [4,5]. 

According to the IUCN assessment, proboscis 
monkey classified as an endangered species [3]. 
Indonesian ministry of environment and forestry has 
declared that this species is protected and must be 
increased in population. Previous studies about proboscis 
monkey are still limited to the distribution of population, 
ecology, and behavior, as well as the external 
morphological characteristics. Anatomical data is an 
important parameter for forensic reference to determine 
body weight and body length estimation in various age 
and sex. The femur is one of the large and strong bones.  
This bone is most often found and used for forensic 
purposes. The purpose of this study was to investigate 
the correlation of femur length with a  body length of 
the proboscis monkey. The outcome of this study will 
provide a scientific base for forensic study. Besides, the 
result can be also used for supporting other morphology, 
behavior, ecology, and territory distribution study of 
proboscis monkey to promote conservation 
implementation in Kalimantan. 

 
 
 

2 Materials and Methods 
 
This study used three proboscis monkey from Sahabat 
Bekantan Indonesia (SBI) foundation, Banjarmasin, 
South Kalimantan. The study was approved by the 
ethical committee of Faculty of Veterinary Medicine, 
Universitas Gadjah Mada, Yogyakarta. 

The femur and body length was measured by a 
digital caliper (Krisbow KW06-423) and tape meter in 
millimeter (mm). The femur was palpated and maximum 
length was measured from head to distal end. Body 
length was measured from the tip of the nose to the 
proximal base of the tail. The correlation between the 
two data was analyzed by Pearson correlation and linear 
regression analysis method in Microsoft Excel 2016 for 
Windows 10 [6]. 

 
3 Results and Discussion 
 
The measurement of femur and body length are 
presented in Table 1. The mean values were used for 
the Pearson correlation analysis to determine the 
correlation between femur and body length. Then, the 
association between the two variables was examined by 
linear regression analysis. 

The Pearson correlation analysis showed a 
correlation between femur and body length of 
proboscis monkey with coefficient value (r) = 0.997. 
According to the level of Pearson analysis result 
interpretation [6], the correlation between the two 
variables was very strong. The measurement of linear 
regression was done to find out the association 
between two variables. The association of femur and 
body length of proboscis monkey was shown in Figure 
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1. 
 

Table 1. The mean values of femur and body length 
measurement of the proboscis monkey. 

Sample Femur length 
(mm) 

Body length 
(mm) 

1 170.71 397.50 
2 239.29 414.67 
3 303.92 435.67 

 
 

 
 

Figure 1. The linear graph between femur and body length. 
The very strong positive correlation was shown by the 

upward- sloping line. 
 

Table 2. The differences between measurement and 
calculation of body length of proboscis monkey 

Sample 
Body length 
measurement 

(mm) 

Body length 
calculation by 

equation 
(mm) 

The 
difference in 
body length 

(%) 
1 397.50 396.71 0.20 
2 414.67 416.33 0.40 
3 435.67 434.83 0.19 

 
The upward-sloping line indicated that the 

correlation coefficient between femur and body length 
was positive. The positive correlation between the two 
variables showed that when the femur length increased, 
the body length increased as well [7]. Linear regression 
was applied to examining how the body length is 
affected by femur length. According to the linear graph, 
the R-square value of the correlation between femur and 
body length of the proboscis monkey is 0.9944. The 
value indicated that a body length of 99.44% is affected 
by femur length. The body length measurement could be 
obtained by the regression equation: 

 
y = 0.2862x + 347.85 

 
y = body length; x = femur 

length 
 

According to the equation, the body length could 
be determined, as shown in Table 2.  The differences 
between measurement and calculation by t h e  
equation of body length were below the standard of 
tolerance. The standard of tolerance between measured 

and calculated data is 4 –  15% [8].  The difference of 
data below the standard will be accepted and exceed will 
be rejected. 

All data showed that the percentage of the 
difference was accepted (below 4%). Thus, the 
regression equation could be applied for body length 
measurement of proboscis monkey on the field if only 
the femur length which is discovered. 

The morphometric study of primates had been 
often carried out to provide information about 
behavior and movement [9,10]. Besides, morphometric 
information is important for monitoring body growth 
and development [11] and bone measurement have a 
role to provide body size and shape information [12]. 
Proboscis monkey’s femur and body length are 
measured from the rehabilitation center. Further 
studies are needed to compare information from the 
rehabilitation center, captive breeding, and nature. In 
primates, body growth and development, also body 
size and shape are affected by dietary, age, sex, and 
habitat [13,14,15,16]. 
 
 
4 Conclusion 
 
A very strong and positive correlation between femur 
and body length indicated that femur length affected to 
body length. Besides, body length could be determined 
by femur length by using the equation. 
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