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			Abstract | The illegal wildlife trade constitutes exploitation and violates animal rights and welfare. The wildlife trade is a major threat of biodiversity loss in Indonesia, one of the most biodiverse countries in the world. The increase in illegal wildlife trade can be suppressed through law enforcement that involves the investigation process which has important aspects of veterinary forensic. Veterinary forensics aims to uncover crimes, including the illegal wildlife trade, as part of wildlife protection. All physical trauma wounds found during veterinary forensic examinations must be fully described to help analyze the conclusions of medical-legal and investigations. Data on various physical trauma injuries in endemic wildlife caused by animal crimes are difficult to find. This study aims to qualitatively descriptive physical trauma wounds in the necropsy report of Javan langurs (Trachypithecus spp.) (endemic wildlife in Indonesia) at Javan Primate Rehabilitation Center, to add references related to the description of physical trauma wounds for veterinary forensic examinations. The variables included description, etiology, instrument, and type of wounds. The identification results showed 11 types of wounds: abrasion, chop, gunshot, hematoma, therapeutic, and laceration wounds. The instruments responsible for these wounds included blunt-force objects, sharp-force instruments, and firearms. The most common physical trauma injuries were mechanical in nature, with gunshot wounds caused by air rifles (5/11) and hematoma abrasions from blunt objects (5/11). The most frequently abused parts of the body are the legs and head and the highest severity of injuries is on the leg and arm.
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			INTRODUCTION 

			Wildlife trafficking is an illegal practice related to the violation of animal rights for the purpose of exploitation (Wyatt et al., 2022). These violations include all processes in the trade starting from hunting to receiving, importing and exporting, consumption, collecting (dead or alive) which are protected by national and international laws (Mozer and Prost, 2023; South and Wyatt, 2011). The illegal wildlife trade is recognized as a serious crime by INTERPOL and the United Nations Office on Drugs and Crime (UNODC) (Nellemann et al., 2014; UNODC, 2020). It is regulated by the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) to ensure that international trade does not threaten the survival of wild species comprising over 38,700 animal and plant species (CITES, 2024), including well-known iconic species, such as tigers, rhinos, elephants, and primates. 

			Wildlife trade occurs on a very large scale. The amount of wildlife legally traded through CITES is known to be on the rise. This can be seen from the number of transactions per year, which started at less than 5,000 in 1977 and peaked at more than 1.3 million in 2015. The amount of trade is also in line with the number of seizures of illegally traded species (Hughes, 2021). The global wildlife trade is valued at approximately $16 billion, with $3.5 billion attributed to illegal trade (Naiborhu, 2021). Illegal trade in wildlife contradicts the principles of animal welfare because in practice it often involves violence, torture and killing of the animals (Maher et al., 2017). Overexploitation of wild trade has been shown might be an even bigger driver for the current biodiversity loss than climate change (Maxwell et al. 2016).

			The illegal wildlife trade is also a major threat to Indonesia, as a one of mega biodiversity country in the world (Eryan, 2024). Biodiversity in the form of endemic wildlife richness in Indonesia can be threatened by the cases of illegal wildlife trade. The illegal trade in Indonesia alone has an estimated value of US$1 billion per year, and has caused enormous economic, environmental and social losses, including the decline and local extinction of many species in Southeast Asia (UNDP, 2024). To address the highly dynamic and complicated problem of Illegal Wildlife Trade, research, knowledge, and collaborations are necessary (Mozer and Prost, 2023). The increase in illegal wildlife trade cases can be suppressed through law enforcement that involves the investigation process. Wildlife crime investigations have an important aspect in the form of a visum et repertum, which is part of the application of veterinary forensic science (McDonough and McEwen, 2016). A visum er repertum is an examination report in cases of violence or crime that serves as evidence in the law. In veterinary forensics, animal-related litigation can cover a wide range of cases, including violations of wildlife laws (Parry and Stoll, 2020).

			Veterinary forensics aims to uncover cases of crime including illegal wildlife trade. The role of forensics relates to three main things: performing a medicolegal autopsy/necropsy (a specific examination of the body that has value in the law) to determine the cause of death, investigating acts of violence, and determining the time of death (Menezes and Monteiro, 2023). The forensic pathologists should document the type, size, shape, site, and location of injury (Shrestha et al., 2023). Physical trauma wounds found during the examination become evidence of the crime that will greatly assist the investigation process. The type of physical trauma injuries sustained by an animal correlates with the type of violence and crime against the animal. The location and type of injuries on the animal’s body in some cases of violence in illegal capture may show a pattern that can be further analyzed. Therefore, all physical trauma wounds found in animals during veterinary forensic examination must be described completely, both minor and major wounds. Injury descriptions are essential to help analyze the conclusions of medical-legal and criminal investigations (Denton et al., 2006).

			The most common case in forensic medicine is physical trauma wound, which is a type of wound caused by physical violence. Analysis in forensic examination requires a reference that can describe the condition of physical trauma wounds caused by various things such as shooting, stabbing, beating, and others. Lesion descriptions, both gross and microscopic, will greatly assist a forensic pathologist to determine the cause, duration, or postmortem interval since injury (Smith-Blackmore and Robinson, 2018). Data on the description of various physical trauma wounds caused by animal crimes is still difficult to find, especially in endemic and protected wildlife, whereas the description of these wounds is needed in the veterinary forensic conservation. 

			The description of these injuries can be obtained through medical records, made by veterinarians, at Javan Primate Rehabilitation Center when handling rescue and rehabilitation cases of endemic and protected animals in Indonesia. Medical records that can be used are necropsy reports in cases of animal deaths accompanied by physical trauma injuries. The data used in this study is a necropsy report on the Javan langurs (Trachypithecus spp.) which is one of the primate species with endemic status in Indonesia and vulnerable (IUCN, 2022). The distribution of Javan langurs (Trachypithecus spp.) is limited to Java, Bali and Lombok and has experienced a 30% population decline in the last 36 years. The population decline is caused by habitat fragmentation and illegal trade (Wahyu, 2021). 

			The vulnerable conservation status of the Javan langurs (Trachypithecus spp.) has caused it to be categorized as a protected primate species by the government of the Republic of Indonesia. The limited population of Javan langurs (Trachypithecus spp.) makes any information about Javan langurs (Trachypithecus spp.) very valuable. The identification of physical trauma wounds on Javan langurs (Trachypithecus spp.) is information that is very difficult to obtain because no research has discussed this matter. This limitation of information can be overcome through this study which aims to add references related to the description of physical trauma wounds for veterinary forensic examinations, especially in the scope of wildlife conservation.

			MATERIALS AND METHODS 

			Ethical Approval

			This research has obtained ethical permission from the The Research Ethics Committee Universitas Padjadjaran Bandung with Number: 156/UN6.KEP/EC/2023. This research used non-clinical materials (necropsy reports) and was conducted in accordance with ethical, legal, social, and other applicable regulations.

			Study Location

			The research was conducted at Javan Primate Rehabilitation Center, West Java, Indonesia. The Javan Primate Rehabilitation Center is one of the wildlife conservation institutions in Indonesia that specifically handles various Javanese primate cases. The handling of these cases involves veterinarians who have a role in the field of wildlife conservation medicine, one of which is related to writing medical reports of animal death cases accompanied by physical trauma injuries. Not all wildlife rehabilitation centers have data related to these reports, especially for Javan primates. Therefore the authors chose the Javan Primate Rehabilitation Center as the research location.

			Data Analysis

			The research used a descriptive qualitative approach with purposive sampling method. The inclusion criteria for this study were necropsy reports documenting deaths with physical trauma wounds in Javan langurs (Trachypithecus spp.). Determination of inclusion criteria was based on the research objective, which was to obtain information on the description of physical trauma wounds on Javan langurs (Trachypithecus spp.) from necropsy reports. The variables of this study included wound description (region, coordinates, characteristics, size), wound etiology, instrument that caused the wound, and wound type.

			A limitation of this study was the use of secondary data, which lacked complete information, resulting in a limited sample size. The sample size used in this study was three necropsy reports that met the inclusion criteria from all necropsy reports in the study location. All physical trauma wound findings in the three necropsy reports were expected to provide a variety of animal wound descriptions to achieve the objectives of this study.

			Procedures

			The research procedure began with collecting all medical records that met the inclusion criteria and then analyzing the data. Data analysis was carried out by identifying physical trauma wounds in the documentation results in the form of photographs in the necropsy report. Wound findings were captured using a Fuji camera and personal phone. Identification was carried out by the authors based on the characteristics and condition of the wound along with information in the medical records written by veterinarians at the Javan Primate Rehabilitation Center. There is no standardized reference that explains in detail the standard classification or grading scale of wounds in veterinary forensic examinations. Therefore the determination of wound type was supported by various references related to wound criteria or classification. The identification results are presented in descriptive form.

			RESULTS AND DISCUSSION

			Data collection was carried out by researchers and a team of veterinarians at Javan Primate Rehabilitation Center and resulted in three necropsy reports. Three necropsy reports were selected because they met the inclusion criteria, namely necropsy reports of death cases accompanied by physical trauma wounds with the subject of Javan langurs (Trachypithecus spp.). The majority of necropsy reports recorded at the research site did not meet the inclusion criteria because it was rare to find cases of death accompanied by physical trauma wounds, especially in Javan langurs (Trachypithecus spp.). This limited the number of samples used in the study to three necropsy reports. However, the three necropsy reports can still be used for the purpose of this study. The identification results of the three necropsy reports can show a description of the various types of wounds on Javan langurs (Trachypithecus spp.) that have the same case history, experiencing violence, although the cause of death of each animal is different.

			The identification and determination of wound was supported by various references related to wound criteria or classification. There is no standardized reference that explains in detail the standard classification or grading scale of wounds in veterinary forensic examinations. Therefore, the authors identified wounds using various references that discuss types of wounds in animals. The classification scheme for each wound finding in this study was carried out through wound observation based on the general wound description (regio, coordinate), etiology (mechanic, termal), instrument that caused the wound (sharp-force, blunt-force, firearm), and wound type (abrasion, laseration, hematoma, stab, chop, gunshot, scratch, bite, therapeutic). Each wound was defined based on the characteristics and condition (shape, size, color) of the wound so that the type of wound could be distinguished.

			The identification results of all necropsy reports showed that there were no termal, stab, scratch, and bite wounds. The result also showed that there was one variable that could not be identified or Not Available (NA), namely wound description based on size. This is due to the absence of data related to wound size in the necropsy report (the length and width of the wound), therefore the estimated wound size calculation will be biased. The implication of the unavailability of data regarding wound size is that the severity and cause of the wound cannot be known with certainty. The cause of the wound can be determined by the size of the wound, such as in knife stabbing cases where the size of the wound is needed to determine the approximate length of the knife used by the perpetrator. Therefore, the results of wound identification in this study cannot provide a detailed discussion of the relationship between wound size and severity and the exact cause of the wound. Assessing the size of the wound on the image or photograph using other methods can be considered to determine the approximate size of the wound. This could be done using scale calculations, but this was not done in this study as there was no data on the animal’s body size in the necropsy report. The results of the identification of all physical trauma injuries can be seen in Table 1.
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			Figure 1: Abrasion in necropsy report 1 and 3. (a) Wound on the upper right side of the head (b) Several areas on the inner upper left leg (arrows). (c) Two adjacent wounds on the upper left face/forehead (arrows).

			Abrasion Wound

			The identification of all physical trauma wounds were divided into several regions: head, thorax, abdomen, arm, and leg. The wound on the upper right side of the head (Figure 1A) along with several areas on the inner upper left leg in necropsy report 1 (Figure 1B), and two adjacent wounds on the upper left face/forehead in necropsy report 3 (Figure 1C) were abrasion-type wounds. These wounds have the typical characteristics of an abrasion wound, namely the loss of the epidermal layer of the skin with irregular shape, boundaries and uneven edges. The wound area on (Figure 1B) is without hemorrhage, while the wound on (Figure 1A) and (Figure 1C) is accompanied by hemorrhage. The condition of these wounds indicates a type of abrasion wound caused by blunt (mechanical) force with a rough surface and scraping off of the superficial epidermis (Simon et al., 2023). Abrasion wounds accompanied by hemorrhage indicates damage to the deeper layers of the skin (dermis).
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			Figure 2: Chop in necropsy report 1. Wound on the lower part of the nose.

			Chop Wound

			The wound to the lower nose (Figure 2) shows a characteristic chopping/loss of fragments of the nasal bone. This leads to a type of cut wound that occurs as a result of sharp or blunt (mechanical) force and will result in a combination of chopping and crushing. The area around the wound is also accompanied by hemorrhage due to tissue damage and rupture of blood vessels. The characteristics of this lower nasal wound match the characteristics of a chop wound, which has bruised or chipped margins with bone fractures (Smith-Blackmore and Robinson, 2018). 

			Gunshot Wound

			The wound found in the abdominal region had coordinates at the lower right (Figure 3A). The wound in this area is a gunshot wound (mechanical) caused by an air rifle shot. The characteristics that can be observed in gunshot wound in the abdominal region are that there is a hole in the skin accompanied by a reddish color in the wound channel and surrounding area. Other gunshot wound morphologies mentioned in (Li et al., 2015) including neat, mostly jagged, or star-like edges of the wound entry channel were not found in this gunshot wound. The depth and location of the air rifle bullet in the abdominal region can be observed through the X-Ray results in (Figure 3B). Radiography should be used to assist in locating projectiles (evidence) may be present in the body (Touroo and Fitch, 2016). Radiography is the gold standard in examining gunshot wounds in the animal’s body. The finding of gunshot wounds in this necropsy report was not accompanied by tissue sampling for laboratory analysis. The use of other imaging techniques or laboratory analysis can be performed to strengthen the indication of gunshot wounds. For example, histopathology examination to determine the tissue damage that occurred in the gunshot wound.
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			Figure 3: Gunshot in necropsy report 1. (a) Wound on the skin (arrow). (b) X-ray of the bullet location (arrow).
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			Figure 4: Dome point/round head air rifle bullet found in the animal’s body.

			The type of air rifle that caused the injury to the abdominal region was an air rifle with a dome point/round head bullet (Figure 4). General understanding of projectile weapons, ammunition, and ballistics is important for forensic cases (Bradley-Siemens et al., 2018). The type of bullet found in an animal’s body can indicate the purpose of shooting the animal. The results of (Kosasih et al., 2017) stated that the 177 caliber (4.5 mm) dome point bullet is the type of bullet often used by people for hunting. This strengthens the assumption that people still use air rifles for hunting. Even though the use of air rifles has been regulated by law and there are specifications, one of which is not used for hunting. Regulations related to the use of air rifles in Indonesia have been regulated through Law Number 12 of 1951 and National Police Regulation Number 1 of 2022. Air rifles are allowed only for sporting purposes, not for hunting animals, especially protected animals (Simanungkalit and Lubis, 2024). 

			[image: ]

			Figure 5: Gunshot in necropsy report 2. (a) Bullet location near the left sternum (arrow), (b) in the inner right arm muscle near the elbow joint (arrow), (c) in the inner upper right leg muscle (arrow).

			Gunshot wounds were also found in necropsy report 2 (thorax, arm, and leg regions) (Figure 5). The bullet findings on the left sternum bone (Figure 5A), in the inner right arm, near the elbow joint (Figure 5B), and in the inner upper right leg (Figure 5C) indicates a gunshot (mechanical) wound suffered by the animal. The finding of these bullets were only recognized by the veterinary team during the necropsy procedure. Information from the veterinarian on duty stated that during the external examination there were no indication of a gunshot wound in these regions. The characteristics and conditions of gunshot wounds that can be observed in the thorax, arm, and leg regions are the presence of bullets attached to muscle tissue in the sternum area without hemorrhage or damage to surrounding tissues. The absence of damage to the tissue around the bullet can be an indication that the bullet findings have been in the muscle tissue for a long time, so that the tissue around the bullet has undergone a wound repair process characterized by the formation of connective tissue. The bullets found in the thorax, arm, and leg regions were air rifle bullets with a flat head type (flat/wadcutter pellet) (Figure 6). This bullet type is different from the bullet found in necropsy report 1 which had a round head type (Figure 4). 

			This difference in bullet type can indicate the distance shot by the shooter. Dome point/round head has an aerodynamic shape so it is more often used for hunting because it has higher capabilities and accuracy at long distances. Whereas flat/wadcutter pellets are less aerodynamic so they are more suitable for close-range shots. The finding of flat/wadcutter pellets could mean that the animals experienced close-range shots, although it is not known exactly why close-range shots were chosen by the shooter. Another condition that allows the use of close-range shots other than hunting is in cases of animal abuse.
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			Figure 6: Air rifle bullet with a flat head type (flat/wadcutter pellet) found in the animal’s body.
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			Figure 7: Wounds of the leg region in necropsy report 1. (a) Hematoma wound on the left hind upper leg. (b) X-ray examination of the leg region (arrow).

			Hematoma Wound

			The wound found in the left upper leg on the back (Figure 7) was a hematoma type wound. The widened wound area with a purple-black color indicates severe hemorrhage in the tissues under the skin with tissue necrosis in the blackish wound area. This is a typical characteristic of hematoma wounds, which are defined as more serious contusions with heavy hemorrhage (Lemone, 2017). The etiology of the hematoma wound has two possibilities, namely blunt force or bullet shot from an air rifle (mechanical). The possibility of blunt force in the area is based on the condition of the wound which leads to the typical characteristics of hematoma wounds that occur due to blunt force (Simon et al., 2023). The possibility that the injury was caused by a bullet shot that penetrated the tissue under the skin was based on the finding of a bullet at the location of the hematoma echo in the X-Ray examination (Figure 7B). 

			The other hematoma wound found in necropsy report 3, on the lower left outer arm (Figure 8). The wound was a hematoma-type that had undergone tissue necrosis accompanied by a laceration (tear) wound. The wound condition was caused by blunt force (mechanical), because the wound has the typical characteristics of hematoma and laceration wounds, namely there is severe hemorrhage in the tissue under the skin and damage to the epidermis and dermis tissue which causes tear the skin, open wound, and leaving strands of subcutaneous tissues bridging the wound (Gentile et al., 2019). Excessive stretching of the skin also causes the skin tissue to lacerate with irregular borders (Ressel et al., 2016). The finding of widespread tissue necrosis in the wound area indicates that the wound is chronic.
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			Figure 8: Hematoma and laceration wound on the arm region in necropsy report 3.
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			Figure 9: Wounds of the leg region in necropsy report 1. Therapeutic wounds in the form of chop and sutures (stitches) after amputation surgery.

			Therapeutic Wound

			Another type of wound found on the leg region in necropsy report 3 was a therapeutic wound that had coordinates in the lower left leg (Figure 9). The medical record stated that the animal had a bone fracture with a prognosis of infausta in the metatarsal and phalanx area, and amputation was performed by the veterinary team. The medical procedure resulted in a chop and suture wound, which is a type of therapeutic (mechanical) wound. Chop and suture wounds caused by therapeutic/surgical procedures have the same characteristics as chop and stab (needle) wounds with more organized and neat wound conditions. This condition is different from chop and stab wounds or other types of wounds caused by violence, where the resulting wound is irregular.

			Schematic Overview of the Wounds

			The identification results from the three necropsy reports above show a description of various types of mechanical injuries. All necropsy reports had the same case history (the animals were subjected to violence) although the cause of death was different for each animal. These findings suggest that all physical trauma wounds documented in the necropsy reports were the result of acts of violence. The acts of violence experienced by the animals resulted in physical trauma wounds on several areas of the animal’s body that can form a pattern. These wound patterns can be used to identify areas of the animal’s body that are often the object of violence. A schematic representation of the overall location of physical trauma wounds based on the necropsy report identification results can be seen in (Figure 10).
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			Figure 10: Schematic representation of the location of physical trauma injuries.

			The schematic representation of physical trauma wounds in Figure 10 shows that the most common region of violence is the leg region. This is based on the percentage of physical trauma injuries found in all necropsy reports. The total number of physical trauma injuries in the necropsy report was eleven wounds divided into five regions. The total percentage of physical trauma injuries in the leg region was the highest (0.36%), followed by the head region (0.27%), arm region (0.18%), thorax region (0.09%), and abdominal region (0.09%).

			The physical trauma wounds found in the leg and head regions can be attributed to the various possibilities that occur when animals experience violence. This possibility can be related to the characteristics of Javan langurs (Trachypithecus spp.), both body and behavioral characteristics. The legs, essential for locomotion, are often targeted by abusers aiming to immobilize the animal without causing immediate death, as observed in shooting cases. The size of the animal’s legs, which are longer than the arms, also causes the legs to have a greater chance of being hit by bullets during escape. The agonistic/vigilant nature of Javan langurs (Trachypithecus spp.) (Asyrofi et al., 2022) may also be the reason that locomotor organs such as legs are often injured when animals fight or protect themselves (Touroo and Reisman, 2018).

			The most common location of physical trauma injuries after the leg region was the head region, where the most common instrument causing injuries in this region was a hand or blunt object. This can be attributed to the purpose of the violence committed by the perpetrator, which is to cause a deterrent effect in the form of pain and fear so that animals will not fight back. The position of the head, which tends to be more accessible to the perpetrator, causes the region to be the object of violence.

			A comparative analysis of all physical trauma wounds across the necropsy reports was conducted (Table 1). The analysis was conducted to determine the severity of wounds sustained by the animals. The severity of the wound was determined based on the region or location of the wound. Severity assessment was conducted based on the number of wounds, the level of damage or distribution of wounds, and the impact experienced by animals (pain and discomfort due to wounds). Based on the comparative analysis, it was found that wounds on the legs and arms had the highest severity. This strengthens the indication of violence in poaching practices, which often target the animal’s locomotor organs with the aim of weakening the animal’s movement. 

			The schematic representation and comparative analysis on all physical trauma wound findings in these necropsy reports shows an overview of conservation issues in Indonesia. This indicates that animal crimes continue to occur. For example, illegal hunting using air rifles. The finding of gunshot wounds on animals in this necropsy report is evidence that there are still irregularities in the use of air rifles by the community. This can be an evaluation of the implementation of regulations and supervision carried out by the authorities. Other wounds of high severity were also found. These wounds cause pain and suffering to the animals, violating animal welfare ethics and principles. Although physical trauma wounds rarely cause direct death, they can reduce the quality of life and impact population in the long term.

			Table 1: Identification of all physical trauma injuries.

			
				
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Data

						
							
							Regio

						
							
							Coordinates

						
							
							Characteristic

						
							
							Conditions

						
							
							Size

						
							
							Etiology

						
							
							Instrument

						
							
							Type

						
							
							Total Injuries

						
							
							Severity Assessment

						
					

					
							
							Necropsy Report 1

						
							
							Head

						
							
							Upper right side of the head

						
							
							Loss of the epidermal with irregular shape, border and uneven edges

						
							
							Hemorrhage occurs due to damage to the dermis

						
							
							*NA

						
							
							Mechanic

						
							
							Blunt-force

						
							
							Abrasion

						
							
							2

						
							
							Moderate

						
					

					
							
							Lower part of the nose

						
							
							Loss of nasal bone fragments accompanying bruised or chipped margins

						
							
							Hemorrhage occurs due to damage to tissues and blood vessels

						
							
							*NA

						
							
							Mechanic

						
							
							Blunt-force, sharp-force

						
							
							Chop

						
					

					
							
							Abdomen

						
							
							Lower right abdomen

						
							
							Irregular skin tears

						
							
							Hemorrhage that is characterized by redness of the wound channel and surrounding area

						
							
							*NA

						
							
							Mechanic

						
							
							Firearm (airrifle)

						
							
							Gunshot

						
							
							1

						
							
							Low

						
					

					
							
							Leg

						
							
							Upper left leg of the back

						
							
							There is hemorrhage in the tissues under the skin with tissue necrosis

						
							
							The wound area is purple-black in color, there are bullet findings around the wound area.

						
							
							*NA

						
							
							Mechanic

						
							
							Blunt-force/firearm (airrifle)

						
							
							Hematoma/

							gunshot

						
							
							3

						
							
							Severe

						
					

					
							
							Inside upper left leg

						
							
							The outer layer of skin exfoliates with irregular shape, border and uneven edges

						
							
							No hemorrhage

						
							
							*NA

						
							
							Mechanic

						
							
							Blunt-force

						
							
							Abrasion

						
					

					
							
							Lower left leg

						
							
							Bone and muscle fractures, suture marks

						
							
							The shape of the wound is organized and neat than other types of wounds

						
							
							*NA

						
							
							Mechanic

						
							
							Sharp-force

						
							
							Therapeutic

						
					

					
							
							Necropsy Report 2

						
							
							Thorax

						
							
							Left side of sternal bone

						
							
							There are bullet findings attached to the muscle tissue in the sternum area

						
							
							No hemorrhage or damage to surrounding tissue

						
							
							*NA

						
							
							Mechanic

						
							
							Firearm (airrifle)

						
							
							Gunshot

						
							
							1

						
							
							Low

						
					

					
							
							Arm

						
							
							Inner right arm near the elbow joint

						
							
							There were findings of bullets attached to muscle tissue in the arm area

						
							
							No hemorrhage or damage to surrounding tissue

						
							
							*NA

						
							
							Mechanic

						
							
							Firearm (airrifle)

						
							
							Gunshot

						
							
							1

						
							
							Low

						
					

					
							
							Leg

						
							
							Inner upper right leg

						
							
							There were findings of bullets attached to muscle tissue in the leg area

						
							
							No hemorrhage or damage to surrounding tissue

						
							
							*NA

						
							
							Mechanic

						
							
							Firearm (airrifle)

						
							
							Gunshot

						
							
							1

						
							
							Low

						
					

					
							
							Necropsy Report 3

						
							
							Head

						
							
							Upper left side of the face

						
							
							Epidermal missing, irregular shape, border and uneven edges

						
							
							Hemorrhage (damage to the dermis layer of the skin)

						
							
							*NA

						
							
							Mechanic

						
							
							Blunt-force

						
							
							Abrasion

						
							
							1

						
							
							Low

						
					

					
							
							Arm

						
							
							Lower left outer arm

						
							
							Hemorrhage of tissues under the skin, open wounds with irregular borders

						
							
							Necrosis tissue 

						
							
							*NA

						
							
							Mechanic

						
							
							Blunt-force

						
							
							Hematoma, laceration

						
							
							2

						
							
							Severe

						
					

				
			

			Note: *NA: Not Available.

			CONCLUSIONS AND RECOMMENDATIONS

			The identification results showed 11 types of wounds: abrasion, chop, gunshot, hematoma, therapeutic, and laceration wounds. The instruments that caused these wounds were blunt-force, sharp-force, and firearms. The most often types of physical trauma injuries are mechanical injuries, namely gunshot wounds caused by air rifles (5/11) and hematoma abrasions caused by blunt objects (5/11) in cases of animal abuse. The most frequently abused parts of the body are the legs and head and the highest severity of injuries is on the leg and arm. The animal’s locomotor organs are frequently targeted by hunters to immobilize the animal rapidly without causing immediate death. The length of the animal’s legs, compared to its arms, increases the likelihood of them being struck by bullets during escape attempts. The agonistic/vigilant nature of Javan langurs (Trachypithecus spp.) may also be the reason that locomotor organs such as legs are often injured when animals fight or protect themselves.

			The process of identifying physical trauma injuries through the analysis of necropsy report data from one of the wildlife conservation institutions provides an overview of the application of veterinary forensics in the scope of wildlife conservation in Indonesia. The limitations and obstacles in this study were mostly influenced by the data completeness factor. This data completeness is related to the Standard Operating Procedure for handling cases of physical trauma injuries in wildlife, especially the writing of medical records. A good Standard Operating Procedure is expected to help the investigation process in wildlife crime cases, including illegal trade that threatens animal populations.

			Although the application of veterinary forensics is not yet fully implemented in Indonesia, the completeness of data on animal crime cases will be very useful for the development of conservation efforts in the future. Conservation efforts through the application of Standard Operating Procedures for handling cases of physical trauma injuries to wildlife can continue to be developed through the addition of information in medical records. Data required in veterinary forensic investigations include complete general examination results (date, species, sex, age, body weight, body condition, case location, case history, total wound findings), external/physical examination, necropsy/postmortem examination, radiographic and laboratory examinations. All stages of examination must be carried out in detail and thoroughly with clear documentation that includes information on wound description (region, coordinates, characteristics, condition, size), etiology, type of wound, and the instrument that caused the wound.
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Identification of Physical Trauma Injuries in Javan Langurs
(Trachypithecus spp.) for Veterinary Forensic Examination
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Abstract | The illegal wildlife trade constitutes exploitation and violates animal rights and welfare. The wildlife trade is
a major threat of biodiversity loss in Indonesia, one of the most biodiverse countries in the world. The increase in illegal
wildlife trade can be suppressed through law enforcement that involves the investigation process which has important
aspects of veterinary forensic. Veterinary forensics aims to uncover crimes, including the illegal wildlife trade, as part of
wildlife protection. All physical trauma wounds found during veterinary forensic examinations must be fully described
to help analyze the conclusions of medical-legal and investigations. Data on various physical trauma injuries in en-
demic wildlife caused by animal crimes are difficult to find. This study aims to qualitatively descriptive physical trauma
wounds in the necropsy report of Javan langurs (Trachypithecus spp.) (endemic wildlife in Indonesia) at Javan Primate
Rehabilitation Center, to add references related to the description of physical trauma wounds for veterinary forensic
examinations. The variables included description, etiology, instrument, and type of wounds. The identification results
showed 11 types of wounds: abrasion, chop, gunshot, hematoma, therapeutic, and laceration wounds. The instruments
responsible for these wounds included blunt-force objects, sharp-force instruments, and firearms. The most common
physical trauma injuries were mechanical in nature, with gunshot wounds caused by air rifles (5/11) and hematoma
abrasions from blunt objects (5/11). The most frequently abused parts of the body are the legs and head and the highest
severity of injuries is on the leg and arm.

Keywords | Illegal wildlife trade, Javan langurs (Zrachypithecus spp.), Necropsy reports, Physical trauma wounds, Vet-
erinary forensics
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INTRODUCTION processes in the trade starting from hunting to receiving,
importing and exporting, consumption, collecting (dead

ildlife trafficking is an illegal practice related to the ~or alive) which are protected by national and internation-
violation of animal rights for the purpose of ex- al laws (Mozer and Prost, 2023; South and Wyatt, 2011).
ploitation (Wyatt e al., 2022). These violations include all The illegal wildlife trade is recognized as a serious crime
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