Surveys and preliminary field observations of the northern slow loris (Nycticebus bengalensis) in Cambodia
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SUMMARY

We conducted field surveys of the Northern slow loris (Nycticebus bengalensis) across seven protected areas in Cambodia. Opportunistic observations of trade, and confiscation records from the Wildlife Alliance for slow lorises from 2002-2009 are collated. Northern slow lorises were observed in dry dipterocarp and semi-evergreen forests in Samkos Wildlife Sanctuary and Phnom Kulen National Park. 39 hours of preliminary field observations were collected from 18 un-habituated individuals, and we present preliminary activity budgets and feeding observations from Samkos Wildlife Sanctuary. We conclude by making recommendations for conserving populations of northern slow lorises in Cambodia. 

INTRODUCTION 

The Northern slow loris (Nycticebus bengalensis) is distributed across north-eastern India, Burma, Cambodia, southern China, Laos, Vietnam, and Thailand (north of the Isthmus of Kra) (Brandon-Jones et al., 2004). In 1998 taxonomic investigation suggested the northern slow loris was a separate species to the greater slow loris (Nycticebus coucang) (Groves, 1998), which was later confirmed in 2003 and 2004 (Roos, 2003; Roos, 2004). Population decline, and local extinction have been documented in India (Choudhury, 2001), and in some parts of Vietnam, particularly south of Quang Nam Province and in parts of the Central Highlands (Vu, 2002). There have been few previous studies of the northern slow loris, with two published field surveys for this species in India which identified low encounter rates (Radhakrishna et al., 2006; Nadini et al., (in print)). Two short-term field studies investigated the feeding ecology of northern slow lorises in India (Swapna, 2008) and Thailand (Pliosoengeon & Savini, 2008). There are several reports on Northern slow lorises from Laos (Duckworth, 1994; Alterman & Freed, 1997),  however no survey has been conducted to specifically assess the status of the species.  No previous studies have been conducted in Cambodia prior to the presented field surveys. 

Northern Slow lorises are protected throughout their range under the national laws of India, Burma, Laos, Cambodia, Vietnam, China and Thailand. The IUCN Red List of Threatened Animals lists the northern slow loris since 2006 as Vulnerable due to extensive habitat loss throughout the species’ range. In June, 2007 all Nycticebus species were transferred from Appendix II to Appendix I of the Convention of International Trade in Endangered Species of Wild Fauna and Flora (CITES) based on an increasing and unsustainable demand for slow lorises in international trade (Nekaris & Nijman, 2007). One recent study identified this upgrade has had little effect at reducing domestic trade of slow lorises within Cambodia, with a large number of dried lorises still observed in marketplaces in provincial areas (Starr et al., In review-a).

Our study took place in seven conservation areas, and aimed to determine presence/absence of northern slow lorises using spotlighting surveys. We also assimilate confiscation and trade data of slow lorises, and provide preliminary field observations of the species from Cambodia.  

MATERIALS AND METHODS

Spotlight surveys and interviews were conducted in the Seima Biodiversity Conservation Area (Seima BCA), Phnom Prich Wildlife Sanctuary (Phnom Prich WS), Mondulkiri Protected Forest (Mondulkiri PF), Central Cardamoms Protected Forest (Central Cardamoms PF), Samkos Wildlife Sanctuary (Samkos WS), Phnom Kulen National Park (Phnom Kulen NP), and Bokor National Park (Bokor NP) (Figure 1). Confiscation data was obtained from the Wildlife Alliance- Cambodia program and we recorded opportunistic observations of trade whilst conducting field surveys. Surveyed forest types included: semi-evergreen; mixed deciduous; evergreen; and dry dipterocarp forests. 




[bookmark: _Ref205195026]Figure 1. Localities of spotlight surveys for N. bengalensis, Cambodia. 

Reconnaissance survey techniques (White & Edwards, 2000) were used for spotlighting surveys of lorises over the following study periods: 10 to 15 July 2006; 22 to 26 November 2006; 3 to 8 December 2006; 2 to 20 May 2007; 19 to 28 January 2008; 23 to 29 April 2008; 13 to 17 December 2008 and 25 April to 30 May 2009. Petzl Zoom 4.5v headlamps (Petzl, Crolles, France) with a red filter were used to detect animals. This method was effective in detecting lorises in previous studies (Nekaris, 2003; Nekaris & Jayewardene, 2004; Streicher, 2004a; Nekaris et al., 2008). Old logging paths, trails, roads, dry river beds and cut transects were walked slowly (500-1000m/hr) by a team of 2 to 3 people and all levels of the vegetation were scanned by each surveyor, who were spaced at least 10 m apart. Once an animal was sighted by a surveyor, a halogen spotlight was used to confirm species identification with the aid of 10 x 40 binoculars. Transect length, number of individuals sighted, height of individuals in trees, tree species and distance from transects were recorded.  Surveys began at dusk, and finished between 01.00 and 04.00 hours. In most areas we were unable to randomize the location of transects surveyed due to the lack of access and difficulty of the terrain. In Seima BCA and Samkos WS some new tracks were cut to access densely vegetated areas where there were no pre-existing paths.  In Samkos WS, where animals were detected, 10 transects of 1 km were placed at random within the study area to generate density estimates (Roos & Reeve, 2003).  

The index used for assessing the relative abundance of the northern slow loris is the linear encounter rate: number of animals encountered per kilometer (Sutherland, 2002) and density (the number of animals encountered per square kilometer.  Density (D) was estimated following the formula D=n/2wl, where (w) is the strip width determined by the furthest observations on either side of the transect line and( l) is the length of the transect and (n) is the number of loris observed (Sutherland, 2002).

Focal animal sampling (Altmann, 1974) was used with instantaneous sampling, and observation points were divided into 5-min intervals, recording data at the end of each observation point (Martin & Bateson, 1993; Nekaris, 2001; Nekaris & Rasmussen, 2003; Martin & Bateson, 2007) to generate preliminary activity budgets for northern slow lorises. Behavioural categories adapted from Gursky (2003) and Nekaris (2001) were used, these included: resting, sleeping, moving, alert, feeding, grooming, social interaction, and vocalisation. Ad libitum sampling (Altmann, 1974; Patterson, 2001) was employed to collect observations on feeding.  Feeding tree species were identified on site, or tagged for later identification when unknown. Data was collected between 18:00 – 05:00 in May and June 2009. Behavioural data was collected independently of survey data; 18 unknown individuals were observed for a total of 39 hours.


RESULTS

A total of 10 northern slow lorises were sighted over 49 transects (total = 198 km; mean transect length = 3.98 ± 1.87 km) in Cambodia (Table 1.). Sites where northern slow lorises were detected, density estimates ranged from 25 to 75 loris/km2 and linear encounter rates ranged from 0.5 to 1.5 km-1. All sightings were in Samkos WS and Phnom Kulen NP. No northern slow lorises were encountered in the other protected areas surveyed. The mean height that animals were observed in the canopy was 12 ± 2.18 m, and lorises were detected in trees with a mean height of 14.5 ± 2.13 m. 

[bookmark: _Ref205114904]Table 1. N. bengalensis spotlight results and survey effort across the seven sites
	Sites 
surveyed
	Distance (km)
	No. animals sighted per km ±SD
	Total no. loris sighted 
	No. Transects
	Hours
	No. Animals per km2 ± SD 

	Bokor NP
	24
	0.00
	0
	5
	29
	0.00

	Central Cardamoms PF
	22.5
	0.00
	0
	4
	27.5
	0.00

	Samkos WS
	20
	0.46 ± 0.6
	9
	10
	25
	22.5 ± 32.2


	Phnom Kulen NP
	2
	0.50 ± 0.0
	1
	1
	1.5
	25.0 ± 0.00


	Seima BCA 
	55.5
	0.00
	0
	15
	68.6
	0.00

	Phnom Prich WS 
	40.0
	0.00
	0
	8
	47.5
	0.00

	Mondulkiri PF 
	34.0
	0.00
	0
	6
	37.0
	0



Northern slow lorises were detected in dry dipterocarp forest in Samkos WS, and one individual was observed in semi-evergreen forest in Phnom Kulen NP. Structure of dry dipterocarp forests differed greatly across transects where lorises were detected, and some areas were characterized as having few trees and dominated by open grassland. Northern slow lorises were observed to move through thick grass along the ground, which dominated the shrub layer, especially in areas which lacked continuity between trees. Northern slow lorises were observed in Terminalia alata, Garcinia schefferi, Dipterocarpus alutus and in one unidentified tree species. 

39 hours of field observations were collected by LR on 18 unidentified individuals in Samkos WS. The proportion of each observed behaviour across 469 instantaneous sample points was: alert 0.06; resting 0.36; sleeping 0.06, moving 0.32; feeding 0.05, grooming 0.03; and out of sight 0.12. On three occasions two animals came into close proximity to one another (10-15 m) and their behaviour on all instances was neutral. No calls were observed in the field; however indigenous people who were previously hunters reported to locate animals via their calls at night in the Central Cardamoms PF. 24 feeding observations were made on night follows. Of the 24 observations: 6 were on insects licked from tree trunks and branches; 3 were of flying arthropods, which were always caught with one hand; 10 were on leaves of Terminalia alata; and 3 were of bark which was scraped from dead trees. Later inspection of these tree trunks and branches identified they were covered in ants and termites, and no gouge holes could be found. Observations of captive northern slow lorises by CRS at Phnom Tamao zoo in Cambodia which are fed a diet of fruit also identified they spent 2-3 hours of the night trying to capture insects from the roof of the enclosure where leaf litter occurred. 

Across the sites, gun shots and chainsaws were frequently heard at night whilst conducting surveys, and signs of logging were encountered within the conservation areas. People were often seen at night with spotlights in the conservation areas, and local guides believed they were hunting wildlife (including lorises) in these areas. In many of the sites surveys coincided with periods where local people were burning the forest to access resin trees, particularly in February and March. During the study period, local conservation staff regularly sent pictures of northern slow lorises in trade to CRS.

Figure 

Nine animals were opportunistically observed for sale in markets whilst conducting field surveys, all were observed in provinces west of the Mekong River. Traditional medicine sellers living near Phnom Samkos WS and the Central Cardamoms PF reported northern slow lorises are used locally for women after childbirth: ideally, three lorises are dried, and then placed in rice wine, which is taken soon after childbirth. One or two lorises may be used; however the potency would be reduced. Lorises are also used locally in rice wine as a cure for backache. 
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[bookmark: _Ref180980378]Plate 1. Sale of live northern slow lorises in Sihanoukville Province, Cambodia (2009) (Photo courtesy of Robert Overtoom).  Plate 2. The preparation of a northern slow loris for traditional medicine in Preah Vihear Province, Cambodia (2007) (Photo courtesy of Maggie Turnbull). 
The Wildlife alliance- Cambodia program confiscated 277 slow lorises between June 2002 and April 2009 (72 live, 205 dead). Due to previous taxonomic confusion by conservation staff, these were not distinguished to species level. Data from the Wildlife Alliance and field observations of trade are collated and the province animals were confiscated/observed is shown in 

Figure . The highest confiscations occurred in Kampong Thom (76), Kratie (37) and Mondulkiri Province (29). 
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Figure 4. Confiscated northern slow lorises (data sourced from the Wildlife Alliance- Cambodia program June 2002 – April 2009) and opportunistic observations of trade. Shaded areas indicate provinces where lorises were confiscated and/or observed. 



DISCUSSION

Low encounter rates of most Nycticebus species have been observed in field studies ranging from as low as 0.02 km-1 for the Bornean slow loris (N. menagensis) and as high as 0.80 km-1 for the greater slow loris  (Nekaris et al., 2008). Previous surveys of northern slow loris have identified much variation in encounter rates, ranging from 0.03 – 0.33 km-1 in India (Radhakrishna et al., 2006; Swapna, 2008) to 0.64 km-1 in Thailand (Manoon Pilosungnoen, pers. comm.). Whilst in nearly all survey sites we were unable to detect northern slow lorises, in Phnom Samkos WS encounter rates were relatively high. Northern slow lorises were not detected in any of the surveyed sites east of the Mekong River in Cambodia, nor were they observed in trade in these provinces by the authors or during previous studies (Starr et al., In review-b; Starr et al., In review-a). Northern Slow lorises are known to occur east of the Mekong in Laos north of the Cambodia border in Xe Pian National Protected Area (Duckworth et al., 1994). The Kong, San and Srepok rivers cause a faunal barrier in Cambodia for northern slow lorises, and the species may occur north of these rivers in Ratanakiri Province. 

A long-term radio-tracking study in Eastern Cambodia identified pygmy lorises reduced activity during cooler periods (CRS, pers. observ. 2009). Captive studies also identified a reduction in activity when kept outdoors in Northern Vietnam (Streicher, 2004b) and spotlight surveys in Laos also failed to detect animals during December and January (Evans et al., 2000). Many of our surveys were conducted during this cooler period, prior to this finding. Northern slow lorises in this study spent a great proportion of follows inactive, and this may be attributed to heavy rain, or fear of an observer for un-habituated animals. We recommend caution in conducting surveys of slow lorises during cooler months, and suggest seasonal influences should also be taken into consideration when surveying all species of the genus.

Northern slow lorises have been found in a wide variety of habitats across their distributional range. In India they are thought to prefer sub tropical, tropical and semi evergreen forests (Swapna, 2008); in Thailand, they have been observed in old plantations (Manoon Pilosungnoen, pers. comm.); and in Laos they are known to occur in semi-evergreen and evergreen forests (Duckworth, 1994; Evans et al., 2000). Sightings in Vietnam of slow lorises are very scarce (Fitch-Snyder et al., 2002) and the only place where slow lorises are known to be fairly regularly encountered in night surveys appear to be Phu Quoc island (Nguyen Van Quyet, pers comm.).  Lorises are renowned for their specialised non-saltatory locomotion (Osman-Hill, 1953), and it has been suggested that because lorises cannot leap or jump, those areas they inhabit should be characterised by continuous canopy (Singh et al., 1999). However, in this study northern slow lorises were found in dry dipterocarp forest and vast areas within this forest type that were dominated by open grassland, which animals frequently traversed. This behaviour has also been observed in the greater slow loris Nycticebus coucang (Wiens & Zitzmann, 1999) in Malaysia, where animals were seen to move along the ground where the forest lacked continuity. In our study  northern slow lorises  may have moved into the grass due to a greater abundance of flying insects seen here during the earlier parts of the evening, which they were observed catching on night follows. These grasslands also offer an increase in light availability, which attracts insects and enables this active prey to be more easily caught.  However, this behaviour also increases their vulnerability to predators. Lorises are presumed to be predated on by reptiles such as snakes (Wiens & Zitzmann, 1999), civets, small cats and owls (Bearder et al., 2002). Lagos et al. (1995) hypothesized that in a small neotropical rodent when predators are excluded from their environment, they were more likely to increase their use of open space. Predation risk may be low in this site, and the benefits of increased access to food may outweigh predation risk.  

On night follows, northern slow lorises sometimes moved into evergreen forest early in the morning (0200-0400), and animals may have been looking for a suitable sleep site in thicker forest. Lorises were quickly lost around this time, and following them in thick terrain proved difficult. They may rely on a mosaic of forest types, particularly in the dry season when grass may be burnt, which is common throughout the country. 

The northern slow loris in India has been found to be highly exudativorous, however we did not observe lorises feeding on exudates in this study. A study by Swapna (2008) identified seasonal differences in India, with an increase in exudates in the diet during winter months when there appeared to be a scarcity in other food items. It has been suggested that lorises switch to gum as a food source to overcome periods of food shortage (Streicher, 2009). In this study, northern slow lorises were observed during the wet season, when invertebrates appeared to be very abundant, and feeding on exudates might be more common during the dry season in this site. Initially, it appeared lorises in this study were gouging during night follows, however no gouge holes could be found on closer inspection of dead branches, and high numbers of ants and termites were observed. 
 
Large numbers of slow lorises have been confiscated in Cambodia by the Wildlife Alliance, particularly in Kampong Thom, Kratie and Mondulkiri Province. This may be due to higher enforcement initiatives in these provinces, however a separate study also identified large numbers of pygmy lorises for sale in Mondulkiri province, and reported decreases in local populations (Starr et al., In review-a). Opportunistic observations of dried animals for sale and confiscation numbers are likely to be a large underestimate of real trade numbers in Cambodia. For example 16 lorises were confiscated in 2007 and 2008 by the Wildlife Alliance, however 58 slow lorises were opportunistically observed in villages and marketplaces from 2007-2008 whilst conducting field surveys (Starr et al., In review-b; Starr et al., In review-a). Northern slow lorises are known to be traded throughout their range, and many animals have been observed in marketplaces (Huynh, 1998; Ratajszczak, 1998; Streicher, 2004a), particularly in Phnom Penh in the 1990’s (Baird, 1993; Broad, 1994; Martin & Phipps, 1996; Stich & Krüger, 2002). In a previous study, local people in the Cardamom Mountains PF reported high hunting pressure, and population extinction in some areas had already occurred (Starr et al., In review-b). In Samkos WS local people reported that northern slow lorises were hunted primarily for local use, with little trade to urban areas (Starr et al., In review-b). In Cambodia, the pygmy loris is believed to have a higher medicinal value, and is preferred and traded more widely than the northern slow loris (Starr et al., In review-b).  In Vietnam the northern slow loris is preferred in traditional medicines, due to their larger size, having a greater monetary value when traded with China (Fitch-Snyder & Vu, 2002). Trade in northern slow loris to neighboring countries may occur, and they are known to be popular in Vietnam for both pets and traditional medicines (Huynh, 1998; Streicher, 2004a). Slow lorises are also locally traded as food items in Vietnam and Laos (Vu Ngoc Thanh and Luzia Rast, pers. comm.). 

Despite northern slow lorises appearing to be less traded than pygmy lorises, all slow lorises are particularly vulnerable to over-exploitation, they have long gestations, low birth weights, long lactation periods and long intervals between births (Martin, 1990). Metabolic rates are also extremely low (Muller, 1979; Muller et al., 1985; Rasmussen, 1986; Wiens et al., 2006), and hunting of these animals is likely to be detrimental to populations. To conserve remaining populations of northern slow lorises in Cambodia and throughout their range, we recommend:
 
· Further extensive field surveys to determine the range of northern slow loris in Cambodia. These should incorporate local people and use local ecological knowledge;
· Long-term studies of the  ecology of this primate; 
· Increased, stronger law enforcement initiatives in sites where northern slow lorises are known to occur, and in major rural marketplaces where animals are sold;
· Education programs targeting rangers and park protection staff, as lorises are currently considered a low priority  and are rarely confiscated within protected areas;
· Education programs that target the users of medicines produced using loris body parts. 
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