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A B S T R A C T  
Background: The first step in species-level conservation planning is to chart out the target species' distribution across the landscape. 

However, in large areas, conventional field sampling exercises may be costly and time consuming. In the case of fishery where food 
species are regarded as commonly shared natural resources, locations of habitats are usually distinctively embedded into the local 

communities' traditional ecological knowledge (TEK). Thus TEK is a valuable tool for fish species mapping. Objective: This study sets 

out to interview and gather ethnographic information from the local fishermen to advance the understanding of Lutjanus goldiei (Macleay, 
1882) population distribution in Kinabatangan. Methods: Between May and December 2014, fishermen living in Kinabatangan foodplains 

were opportunistically interviewed to draw upon their TEK to obtain mapping data. A remote-control quadcopter was used to record GPS 

data and GIS software was used to produce a graphic map. Results: Fishermen from eight villages contributed information about the 
presence of L. goldiei in 15 locations in an area of 1,034 km2. The species was recorded from the estuarine region in coastal Kinabatangan 

to freshwater upriver in Bukit Garam. The L. goldiei distribution map produced by this study stands to become a valuable guide for 

biologists and ecologists who are involved in future fishery management and conservation work. Conclusion: Data gathered demonstrated 
that L. goldiei has special cultural significance and oral history that dates back to a few generations due to its importance as a food species. 

This study also shows TEK as a practical, cost-effective and rapid contrivance for gathering data across a wide area and its potential should 

be applied in other localities. 
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INTRODUCTION 

 

Globally, communities in the rural regions are highly dependent on fishery. Artisanal fishing has a rich 

tradition and historical significance as it provides the much needed economic activity and employment in 

riverine and coastal areas. However, increasing changes brought about by growing anthropogenic pressures are 

threatening most aquatic habitats and fish stock [6,12,19,23]. Hence, fish stock as a natural capital needs to be 

conserved effectively in accordance to the new realities.  

Communities dependent on fishery are typically the earliest to identify locations with abundance fish stock 

and detect any changes in the habitats. This is due to the fact that decreasing stock would directly affect their 
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income and livelihood. Consequently, artisanal fishermen's local knowledge based on field experience is often 

recognized as valuable information for fishery management. According to [5] traditional ecological knowledge 

(TEK) is defined as knowledge compounded by indigenous communities over many centuries through intimate 

interactions with the natural environment. There has been growing worldwide recognition for TEK to provide 

inputs for scientific studies and the concept arrived in Malaysia in 2001 when the National Roundtable on 

Biodiversity and Indigenous Knowledge Systems was first held in University of Malaya, Kuala Lumpur, to 

explore how indigenous knowledge can be better appreciated by academia [21]. This is underpinned by the fact 

that the indigenous peoples have a symbiotic relationship with the natural habitat and their survival depends 

heavily on ecological knowledge. The significance of TEK lies in its simplicity in verifying ground data on wide 

scale and in any areas that are inhabited by indigenous people [13]. Specifically with aquatic species, TEK has 

been extensively adopted for sightings, habitat mapping, seasonal movement and abundance studies 

[15,22,7,10,11,18]. However, it should be cautioned that TEK is complementary to science, and not a substitute 

for it [14]. 

The Lutjanidae family belongs to the order Perciformes and it is composed by 17 genera and 109 species 

[1]. United Nation's Food and Agriculture Organization (FAO) postulate that there are more than 39 species 

within the Indo-West Pacific region [4]. Most species are found in deep sea and coastal environment with the 

exception of three species are restricted to freshwater, namely L. goldiei, L. fuscescens and L. maxweberi [2,20]. 

These three species are not recorded by far in purely marine habitat. For key visual markers, L. fuscescens has a 

prominent black blotch on the lateral line while L. maxweberi has lateral stripes. In contrast, L. goldiei’s body is 

entirely blackish with yellow marginated dorsal and caudal fins. Such features differentiate L. goldiei from its 

freshwater congeners.  

In Sabah, the L. goldiei is commonly known to inhabit the eastern floodplain regions and it is a valuable 

food species hunted by the locals. However, to date, no systematic investigation has been conducted to expand 

the understanding of L. goldiei biogeography in the state. There is already a rapid growing literature on water 

pollution and anthropogenic pressures that have affected fishery in Sabah [6,12,19,8]. Without a reliable 

charting of L. goldiei's population distribution, the corresponding conservation work may not be able to yield the 

desired results. Underpinned by local fishermen’s TEK, this study is aimed at generating a map of L. goldiei 

occurrences in Kinabatangan floodplain.  

 

MATERIALS AND METHODS 

 

North Borneo, where the 2,800 km2 Kinabatangan floodplain (Figure 1) is located, lies principally within 

humid tropics with an average rainfall of 2600mm and temperature range of 22-34oC. The 560km main 

Kinabatangan river strings together 13 rivers, namely Melkop, Pingas, Karamuak, Maliau, Labau, Pinangan, 

Imbak, Tongod, Tangkulap, Milian, Bangan, Lokan and Kuamut. The Kinabatangan region is home to 147,017 

indigenous population [9] consisting of Sungai, Kadazandusun, Bajau, Murut, Suluk and other ethnic groups.  

 

 
Fig. 1:  Map of Kinabatangan River location in Sabah, Borneo. 

 

During the annual northeast monsoon season, various depressions, notably oxbow lakes, and a wide 

network of tributaries are inundated with rainwater. Eventually the floodplain hydrologically drains out into the 
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Sulu Sea through a 304.2 km2 deltaic mangrove area. This area is known as Lower Kinabatangan-Segama 

Wetlands (LKSW) and it is designated as Sabah’s first and Malaysia’s largest Ramsar site. Our study 

encompasses freshwater upriver of Bukit Garam in the southwest to an estuary ecosystem known as Trusan 

Kinabatangan Mangrove Forest Reserve in the northeast.  

This study draws on TEK as the primary tool for tracing L. goldiei population distribution.  Between the 

months of May and December 2014, fishermen were opportunistically selected from villages to provide 

anecdotal information. Besides showing colour photographs of L. goldiei to them, fishermen were informally 

interviewed and cajoled into active discussion with the following key question, "Where is L. goldiei typically 

caught, or inhabit?" The quality of feedbacks was further enhanced by providing maps and papers for the 

fishermen to sketch out the locations. Since the Kinabatangan is a large floodplain of many remote areas, a 

remote-control quadcopter carrying GPS recorder and camera was deployed to survey and verify L. goldiei 

fishing locations provided by informants. L. goldiei data were then logged and subsequently consolidated into a 

map with QGIS®. 

 

RESULTS AND DISCUSSION 

 

Our TEK-based survey covered an area of approximately 1,034 km2. Artisanal fishermen in eight villages 

that resided in the region were interviewed and their mental maps of L. goldiei fishing grounds were mapped out 

with the corresponding GPS coordinates. Locals have coined several vernacular names for the fish, chiefly 

“tembaring” by the Orang Sungai while Bugis natives named it “bale raja”. We registered 15 locations where L. 

goldiei were present (Figure 1, Table 1). The fish was encountered in the estuarine habitat of the coastal area as 

well as inland freshwater habitat. For example point “A” was approximately 130km from the coastline. This 

demonstrated L. goldiei’s catadromous ability to live in both saltwater and freshwater conditions. The striking 

feature of the location data map was that the L. goldiei population on the coastal side appears to show a higher 

concentration. The phenomenon was not investigated as it is beyond the scope of this study.   

 

 
Fig. 2: Map indicating locations of L. goldiei occurrences. 

 
Table 1: GPS coordinates of occurrence points. 

Point Latitude (N) Longitude (E) 

A 5° 25' 25.896" 117° 45' 20.5554" 

B 5° 24' 24.6234" 117° 58' 6.384" 

C 5° 27' 34.0914" 118° 7' 17.616" 

D 5° 29' 5.1354" 118° 17' 5.928" 

E 5° 37' 28.3434" 118° 22' 3.432" 

F 5° 40' 31.548" 118° 23' 1.8954" 

G 5° 42' 13.932" 118° 21' 43.8474" 

H 5° 44' 39.048" 118° 21' 0.072" 

I 5° 42' 59.688" 118° 27' 21.2034" 

J 5° 40' 5.052" 118° 25' 42.0594" 
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K 5° 38' 1.5" 118° 27' 43.704" 

L 5° 36' 34.7754" 118° 28' 51.672" 

M 5° 35' 41.892" 118° 28' 57.2514" 

N 5° 38' 21.156" 118° 31' 43.4634" 

O 5° 40' 31.9434" 118° 31' 53.7594" 

 

 

 
Fig. 3: As outlined by Allen (1985), adult L. goldiei is characterized by scaleless snout and lacrymal, but scales 

are present on the cheek and preopercle. There are 10 spines and 14 soft-rays on dorsal-fin. Anal-fin 

consisted of three spines and eight soft rays. It has a truncate caudal fin. L. goldiei is also characterized 

by the distinctive dark body, yellow marginated dorsal and caudal fin that differentiated it from the other 

two freshwater snappers, namely L. fuscescens and L. maxweberi. 

 

 
 

Fig. 4: Juvenile L. goldiei is characterized by six or seven dark bands on its body. 

 

All fishermen were responsive during interviews. Locations where L. goldiei can be historically found 

appeared to be communal knowledge and fishermen interviewed showed no reluctance in sharing information 
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among themselves and with the authors. This suggests that fishing grounds were communal assets and mental 

map discussions among themselves was a form self-correcting process. Opinions by individuals were peer 

reviewed and disagreements act as a filter of errors. Inevitably, such process enabled a more accurate collective 

map to prevail. Such co-operation was also facilitated by the fact that all local communities have strong family 

ties and many fishermen are related to each other by blood or marriage. Spatialized knowledge of fishery 

resource was passed on among themselves orally from generation to generation, often in an apprenticeship with 

the elders.  

 

Contributions to knowledge:  

This study adds to the growing literature that supports the practicality of TEK in field data collection. There 

are about 34 ethnic groups in Sabah [17]. Since the ethnic communities typically live near fishing grounds, this 

presents a formidable prospect for applying TEK to assist and inform fishery mapping, conservation and 

management work. Allen et al [3] state that L. goldiei, "... adults are apparently restricted to freshwater, but 

young maybe found in estuaries”. This tells us that past researchers suspect L. goldiei has a catadromous 

tendency. In the context of Kinabatangan, our data showed the local population of L. goldiei indeed possess the 

ability to live in both saltwater and freshwater conditions.  

 

Limitations and future work:  

Given that our study was limited to 8 months and the financial constraints, we are aware that our findings 

have limitations. Being catadromous, L. goldiei is expected to undergo a specialized migration between 

freshwater and saltwater habitats to complete its lifecycle. A high level of water salinity is believed to be 

necessary for its larvae to survive. However, so far, little is known about its movement pattern and spawning 

limitations. Moreover, in Kinabatangan, the freshwater-saltwater boundary is dynamic and changes 

hydrologically according to monsoonal season and tidal variations. These may have impact to the lifecycle and 

the distribution pattern of L. goldiei but we have not addressed these concerns in our study. We hope future 

researchers would explore the effects of mentioned variances to expand the biological knowledge of L. goldiei 

and its population's interactions with the local ecosystems at spatial level.   

 

Conclusion: 

Subsistence fishing is not a remnant of bygone era, but rather it still remains essential to both cultural and 

economic wellbeing in remote regions. Our work has led us to conclude that TEK maintained by local 

communities is useful and a cost-effective option for mapping species distribution. Correspondingly, species-

level conservation will not be possible without local participation. By engaging riverine villagers, a sense of 

ownership can be build for natural resources and in turn they are more likely to become willing and valuable 

partners in the co-management of river-to-reef conservation programs. We also proposed that the lifecycle 

biology of L. goldiei should be investigated in future studies to enrich the understanding of environmental 

patterns that affect their population distribution and density.  
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