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ABSTRACT 
	The Hoolock Gibbon (Hoolock hoolock) is the only ape species found in India and plays an important role in maintaining forest ecosystems, apart from being an indicator of forest health. Knowledge of its feeding ecology is imperative in formulating effective conservation strategies, particularly in fragmented habitats. Presently, this study deals with the seasonal feeding ecology of Hoolock Gibbons in the Marat Longri–Patradisa–Longnit Forest Complex, Karbi Anglong, Assam. A survey was conducted from September 2023 to August 2024. Data were collected through focal animal sampling methods. Altogether 34 food plant species from 17 families were recorded. Fruits were found as the most frequently consumed plant part (67.65%), followed by leaves (47.06%), seeds (17.65%), and flowers (17.65%), and a minimum use of bark (2.94%). Among vegetation types, semi-evergreen forests supported the highest proportion of food species (35.29%), followed by moist deciduous (29.41%), evergreen (17.65%), and deciduous (17.65%) types. The availability of food plants shows seasonal variation, with the greatest diversity of consumable species during winter (47.06%) and monsoon (44.12%), while only 2.94% were available year-round. Height distribution analysis showed a preference for mid- to upper-canopy trees between 21–28.9 m, with 38.24% of the species. The Anacardiaceae (14.71%) and Moraceae (11.76%) families were the most represented; emphasize their ecological importance in the diet of the gibbon. These results show that this species depends on diverse forest types as well as tall canopy trees and stress the urgent need for habitat protection, restoration, and preservation of key food plant species for the long-term survival of Hoolock Gibbons in Northeast India.
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1. INTRODUCTION 

Feeding ecology is one of the prime areas of primate behavioral research, offering insights into the complex relationships among species, vegetation, and ecosystem dynamics. Knowledge garnered from primate dietary studies will provide immense insight into resource use, forest regeneration processes, and adaptive strategies in response to various ecological pressures. Such information is crucially important for conservation planning because dietary specialization and habitat fragmentation have often been a critical determinant of the long-term viability of primate populations (Chapman & Chapman, 1990; Estrada et al., 2012).
Among Asian primates, Hoolock Gibbons (Hoolock hoolock and Hoolock leuconedys) of the lesser ape family feature as ecologically and behaviorally distinctive taxa inhabiting tropical to subtropical forests in South and Southeast Asia. Their range stretches throughout India, Myanmar, China, and Bangladesh, where they can be found in various forest ecosystems that satisfy the ecological needs for their survival (Das et al., 2011). Socially, Hoolock Gibbons have persistent monogamous family groups with one adult pair and their offspring. The juveniles disperse when mature to establish a new territory, which maintains genetic diversity and prevents the risk of inbreeding (Gupta et al., 2005; Choudhury, 2022).
Of the two recognized species, the Western Hoolock Gibbon (H. hoolock) has a wider distribution across Northeast India, Bangladesh, and Myanmar, but the Eastern Hoolock Gibbon (H. leuconedys) has a more geographically limited distribution and is confined to Arunachal Pradesh, parts of Upper Assam, and forest tracts between the Chindwin and Salween rivers in Myanmar and China (Fan & Ai, 2011). In India, populations of H. hoolock are recorded in several protected areas, including Bunning, Jiri Makru, Kailam, and Yangoupo Wildlife Sanctuaries (Choudhury, 2006). Currently, the species is listed as Endangered in the IUCN Red List (IUCN, 2023), mainly on account of accelerating habitat loss and fragmentation, coupled with hunting pressure over its range.
The survival and distribution of Hoolock Gibbons are inextricably related to the abundance and variety of food resources, which in fragmented habitats are often considerably limited. In relation to their nutritional needs, gibbons occupy home ranges from 0.15 to 0.35 km², with daily movements ranging 1-2.5 km while foraging for fruits, leaves, flowers, and seeds (Gupta et al., 2005; Biswas et al., 2016). Anthropogenic impacts through shifting cultivation, logging, and settlement expansion have drastically reduced connectivity among forests, confining the populations to small, isolated forest patches (Borah et al., 2018). In such areas, gibbon persistence is influenced by behavioral adaptability and spatial availability of key food plant species (Onderdonk & Chapman, 2000).
Though different aspects of general ecology, social organization, and habitat utilization by Hoolock Gibbons have been studied in Northeast India (Gupta et al., 2005; Chetry et al., 2021; Choudhury, 2022), detailed studies on the diversity, composition, and seasonal variation of food plant species in any specific forest complex are few. Moreover, many of these earlier studies emphasized broad classes of forest types without integrating detailed species-specific data on gibbon-feeding ecology. This hinders thorough analysis of how vegetation structure, phenological cycles, and forest stratification affect their dietary choices and habitat use.
The present study therefore seeks to examine the feeding ecology of the Western Hoolock Gibbon in the Marat Longri–Patradisa–Longnit Forest Complex of Karbi Anglong, Assam. The specific objectives are: Document the diversity and taxonomic composition of food plant species utilized by gibbons; Examine the seasonal variation in availability and use of different plant parts; and Assess vertical, height-wise, and habitat-wise distribution of food plants in different forest types. Such a study will add to the knowledge of feeding ecology in a fragmented landscape by integrating field-based ecological observations with quantitative analysis of the Western Hoolock Gibbon. The findings are expected to yield useful baseline information in support of future habitat management, restoration initiatives, and long-term conservation planning for this endangered primate species in Northeast India.

2. material and methods 
2.1. Study Area
The Marat Longri–Patradisa–Longnit Forest Complex is an ecologically significant region in Karbi Anglong, Assam, characterized by semi-evergreen and moist deciduous forests. The area supports rich floral and faunal diversity and sustains local communities who depend on forest resources for their livelihoods. The complex is geographically situated between 93°08′E and 93°30′E longitude and 25°45′N and 26°10′N latitude, encompassing an area of 802 km². The complex includes seven significant forest divisions, comprising both Reserve Forests (R.F.) and District Council Reserve Forests (D.C.R.F.), namely Miyungdisa (D.C.R.F.), Disama (R.F.), Kaki (R.F.), Englongkiri (D.C.R.F.), Patradisa (R.F.), Longnit (R.F.), and Khonbamun (D.C.R.F.).
[image: ]

Fig 1: Location Map of Study Area
2.2. Data Collection
This case study was undertaken in the Marat Longri-Patradisa-Longnit (MLPL) Forest Complex in the Karbi Anglong District of Assam in the Northeast Indian region. The MLPL Forest Complex is classified under the Indo-Burma biological hotspot and supports tropical semi-evergreen and moist deciduous forests. These forests are interspersed with bamboo brakes and secondary forests. The region has monsoonal climatic conditions; that is, the region receives plenty of rainfall from June to September. A clear distinction between seasons is observed as the region remains drier during winters.
The MLPL Forest Complex provides habitat for the Western Hoolock Gibbon (Hoolock hoolock), also known as the Western Hoolock, that is found in this biodiversity hotspot of India. In this ecosystem, these gibbons exist in small territorial groups that mostly occupy the tree canopies. These gibbons rely highly on fruiting and flowering tree species for existence. Thus, understanding seasonal diet patterns of these gibbons would be essential for understanding habitat quality within this biodiversity hotspot.
Data
A year-long survey (September 2023–August 2024) was conducted to capture temporal patterns in gibbon feeding behavior and plant resource availability. Direct feeding observations were carried out using focal animal sampling techniques as outlined by Altmann (1974). Observations were recorded (i) the plant species consumed, (ii) the specific plant part eaten (fruit, leaf, flower, seed, or bark), and (iii) the growth form of the plant (tree, shrub, climber, or herb).
Whenever possible, plant specimens were photographed and collected for later identification. Taxonomic identification was carried out by expert of the Assam Forest Department. The vernacular names of the plants were also obtained from local field assistants, which were cross-checked during the identification process.
Seasonal Classification
To examine temporal variations in diet, the dataset was divided into four seasonal categories:
· Post-Monsoon: September–November
· Winter: December–February
· Pre-Monsoon: March–May
· Monsoon: June–August
For each season, the frequency of plant species and plant parts consumed was quantified.
2.4. Data Analysis
Compilation and Categorization
All feeding observations were organized into a species-specific dataset. Species were categorized by vegetation type, plant family, growth form, height class, and seasonal availability.
Relative Proportion Analysis
The relative contribution of vegetation types, plant families, height classes, and seasonal availability was quantified using the following formulas
Relative Proportion (RP) Analysis:
The relative proportion (RP) plants parts was calculated as
RP Plant Part(%) = ……………………………(1)

The relative proportion (RP) of vegetation types was calculated as 
RP Vegetation types​(%) = ………………… (2)
Seasonal variation in species utilization was estimated as:
RP Season​(%) = ……………………… (3)
Species were further categorized by height range, with their proportional distribution calculated as:
RP Height range​(%) = …………………… (4)

Finally, the taxonomic distribution of species was quantified as:
RP family (%) = ……………………… (5)
2.5. Visualization and Comparative Analysis
Quantitative analysis of data was performed using Microsoft Excel 2021. Graphical representations were then made to show the relative proportions of vegetation types, plant parts consumed seasonal feeding patterns, and family-wise distribution of food plants, using various graphical tools such as bar charts, pie charts, and line graphs. The results were also compared with previous studies conducted in Northeast India (Das et al., 2011; Chetry et al., 2021; Choudhury, 2006) to determine regional similarities or differences in the dietary ecology of Hoolock gibbons.
3. results 

From September 2023 to August 2024, 34 plant species used by the Western Hoolock Gibbon (Hoolock hoolock) were recorded from the Marat Longri–Patradisa–Longnit Forest Complex. These belonged to 18 plant families and included many vegetation forms and canopy layers. Detailed information on the species consumed, including scientific name, the part of the plant consumed, vegetation type, height range, and season used, is outlined in Table 1.
The column headed "Height (in meters)" in Table 1 indicates the average mature height of each plant species, not the actual feeding height for the particular feeding event recorded during the gibbon activity. Tree heights were estimated by rangefinder-assisted triangulation for the large canopy trees while smaller trees had their heights estimated by visual calibration against reference poles and trunk diameter. Recordings in the table are thus representative of the species' general mature height as encountered within the study area.
Table: 1. List of plant species consumed by the Hoolock Gibbon (Hoolock hoolock) in the Marat Longri–Patradisa–Longnit Forest Complex, Karbi Anglong, Assam, showing local and common names, scientific names, plant types, families, parts used, height range, vegetation types, and seasons of consumption (September 2023–August 2024).

	Sl No
	Local Name (Assamese)
	English Common Name
	Scientific Name
	Plant types
	Family
	Parts Use
	Height (in Meter)
	Vegetation Type
	Season of Consumption

	1
	Am
	Mango
	Mangifera indica
	Tree
	Anacardiaceae
	Fruits, Leaves
	32
	Moist Deciduous
	Fruits: Pre-Monsoon & Monsoon; Leaves: Winter

	2
	Amora
	Indian hog plum
	Spondisa pinnata (linn.f.)  Kurz.
	Tree
	Anacardiaceae
	Fruits, Leaves
	15
	Moist Deciduous
	Fruits: Monsoon & Post-Monsoon; Leaves: Winter

	3
	Amul 
	Wild Nutmeg
	Myristica kingii 
	Tree
	Myristicaceae
	Seeds
	25
	Evergreen
	Seeds: Post-Monsoon

	4
	Amlokhi
	Indian gooseberry
	Emblica Officinalis (syn. Phyllanthus emblica)
	Tree
	Phyllanthaceae
	Fruits
	18
	Moist Deciduous
	Fruits: Winter & Post-Monsoon

	5
	Bagori
	Indian Plum
	Zizyphus mauritiana (syn. Z. jajuba)
	Tree
	Rosaceae
	Fruits
	12
	Dry/Deciduous
	Fruits: Winter

	6
	Bajou
	Chirimpi  
	Dillenia petagyna Roxb.
	Tree
	Dilleniaceae
	Fruits, Leaves
	32
	Semi-Evergreen
	Fruits: Monsoon  Post-Monsoon; Leaves: Winter

	7
	Bhola
	Marking Nut or Dhubi Nut
	Semacarpus  anacardium
	Tree
	Anacardiaceae
	Fruits
	25
	Moist Deciduous
	Fruits: Late Monsoon & Post-Monsoon

	8
	Bhomora
	Beleric Myrobalan
	Terminalia belerica
	Tree
	Combretaceae
	Fruits
	40
	Moist Deciduous
	Fruits: Winter & Post-Monsoon

	9
	Bot Gos
	Indian banayan
	Ficus benghalensis
	Tree
	Moraceae
	Fruits, leaves 
	38
	Evergreen
	Fruits: Year-round; Leaves: Winter 

	10
	Bon Am 
	Wild Mango
	Mangifera sylvatica
	Tree
	Anacardiaceae
	Fruits
	35
	Moist Deciduous
	Fruits: Monsoon & Post-Monsoon

	11
	Bon Lisu
	Longan  tree
	Nephelium longana Camb.
	Tree
	Soapberry family
	Fruits
	28
	Semi-Evergreen
	Fruits: Monsoon

	12
	Bor Thekera
	Malabar tamarind and Gambooge
	Garcinia pedunculata
	Tree
	Clusiaceae
	Fruits
	28
	Semi-Evergreen
	Fruits: Monsoon & Post-Monsoon

	13
	Cham Kothal
	Wild Jackfruit / Monkey Jack
	Artocarpus Chama 
	Tree
	Moraceae
	Fruits
	42
	Semi-Evergreen
	Fruits: Monsoon & Post-Monsoon

	14
	Dewa chali 
	Monkey Jack / Wild Jack
	Artocarpus lakoocha 
	Tree
	Moraceae
	Bark, Fruits
	30
	Semi-Evergreen
	Fruits: Monsoon; Bark: Winter

	15
	Gamori
	Comb teak/ hill teak/ Gomhar
 
	Gmelina arborea Roxb.
	Tree
	Verbenas
	Flowers, Leaves
	38
	Moist Deciduous
	Flowers: Pre-Monsoon; Leaves: Winter

	16
	Hilikha
	Black myrobalan
	Terminalia chebula Retz.
	Tree
	Combretaceae
	Fruits
	22
	Moist Deciduous
	Fruits: Winter & Post-Monsoon

	17
	Jamu
	Blackberry
	Syzygium cumini (syn. Eugenia jumbolana)
	Tree
	Rosaceae
	Fruits
	35
	Semi-Evergreen 
	Fruits: Monsoon & Post-Monsoon

	18
	Jia Gos
	Indian Ash Tree
	Lannea coromandelica (syn. L. grandis)
	Tree
	Anacardiaceae
	Fruits, Leaves
	23
	Deciduous
	Leaves: Winter; Fruits: Summer/Pre-Monsoon

	19
	Jari Gos
	Benjamin’s fig
	Ficus benjamina
	Tree
	Moraceae
	Leaves,  Fruits
	28
	Evergreen
	Fruits: Monsoon; Leaves: Winter

	20
	Khokon
	Duabanga grandiflora
	Duabanga grandiflora (sy. D. sonneratioides)
	Tree
	Lythraceae
	Flowers, Leaves
	26
	Semi-Evergreen
	Leaves: Winter; Flowers: Pre-Monsoon

	21
	Kuji Thekera 
	Cowa fruit
	Garcinia cowa
	Tree
	Clusiaceae
	Fruits, Leaves
	20
	Deciduous
	Fruits: Monsoon; Leaves: Winter

	22
	Lali
	Amari
	Amoora wallichii
	Tree
	Meliaceae
	Fruits
	32
	Semi-Evergreen
	Fruits: Monsoon

	23
	Leteku
	Burmese grape
	Baccaurea ramiflora Linn.
	Tree
	Baccaurea ramiflora
	Fruits
	15
	Semi-Evergreen
	Fruits: Monsoon & Post-Monsoon

	24
	Mahi Thekera 
	Carallia
	Carallia lucida
	Tree
	Rhizophoraceae
	Seeds
	13
	Semi-Evergreen
	Seeds: Post-Monsoon

	25
	Neem
	Neem
	Azadirachta indica
	Tree
	Mahogany
	Leaves, Flowers 
	24
	Semi-Evergreen
	Leaves: Winter; Flowers: Pre-Monsoon

	26
	Ou tenga
	Elephant fruit
	Dillenia indica linn.
	Tree
	Dilleniaceae
	Fruits, Leaves
	23
	Evergreen
	Fruits: Monsoon & Post-Monsoon; Leaves: Winter

	27
	Pahari Badam
	Himalayan almonds
	Terminalia catappa
	Tree
	Combretaceae
	Fruits/ Seeds
	28
	Semi-Evergreen
	Fruits/Seeds: Pre-Monsoon

	28
	Panial
	Indian Coffee Plum
	Flacourtiacataphracta (syn. F. jangomas)
	Tree
	Meliaceae
	Fruits
	15
	Deciduous
	Fruits: Monsoon & Post-Monsoon

	29
	Rupohi Thekera
	Indian Garcinia / Sour Garcinia
	Garcinia lanceafolia
	Tree
	Clusiaceae
	Seeds, Leaves
	16
	Semi-Evergreen
	Seeds: Monsoon & Post-Monsoon; Leaves: Winter

	30
	Sal magora
	Chaulmogora
	Hydnocarpus lauritolia
	Tree
	Hydrocurpus lauritolia 
	Seeds, 
	25
	Evergreen
	Seeds: Post-Monsoon

	31
	Sida
	Small flowered Crape Myrtle
	Lagersthemia parviflora
	Tree
	Lythraceae (Crape Myrtle family)
	Leaves,  Flowers
	32
	Deciduous
	Flowers: Pre-Monsoon; Leaves: Winter

	32
	Simolu
	Golden
Shower 
	Bombax ceiba
	Tree
	Legumes
	Flower,  Leaves
	26
	Deciduous
	Flowers: Pre-Monsoon; Leaves: Winter

	33
	Tin Pati/ Pas pati
	Five-Leaf Chaste
	Vitex quinata
	Tree
	Lamiaceae
	Flower,  Leaves
	14
	Deciduous
	Flowers: Pre-Monsoon; Leaves: Winter

	34
	Udal
	Elephant rope tree and Hairy sterculia
	Sterculia villosa
	Tree
	Malvaceae
	Seeds,  Leaves
	23
	Semi-Evergreen
	Seeds: Post-Monsoon; Leaves: Winter


Source: Field Survey 2023-24
Table 2: Plant parts utilized of different species, showing species count and percentage contribution to the gibbon diet.
	Plant Part
	Species Count
	% of Species

	Fruits
	23
	67.65%

	Leaves
	16
	47.06%

	Seeds
	6
	17.65%

	Flowers
	6
	17.65%

	Bark
	1
	2.94%



The analysis of plant parts utilized by different species revealed clear variation in their contribution to the dietary spectrum of gibbons (Table 2). Among the 34 documented plant species, fruits constituted the most frequently represented category, with 23 species (67.65%) contributing fruit resources. This highlights the gibbon’s strong frugivorous tendency, consistent with their ecological role as important seed dispersers in tropical forests. Leaves were the second most represented category, utilized from 16 species (47.06%). The high proportion of leaf consumption indicates their role as supplementary food resources, particularly during seasons when fruit availability declines. Seeds and flowers were obtained from 6 species each (17.65%), reflecting a moderate but significant contribution to the diet. Bark was the least represented category, used from only 1 species (2.94%), suggesting it is consumed rarely and possibly only during periods of food scarcity or for specific medicinal/nutritional needs.
Table 3: Distribution of food plants species across different vegetation types, showing species count and percentage contribution to the total.
	Vegetation Type
	Species Count
	% of Total

	Semi-Evergreen
	12
	35.29%

	Moist Deciduous
	10
	29.41%

	Evergreen
	6
	17.65%

	Deciduous
	6
	17.65%



Analysis of vegetation types revealed that gibbons utilize food plant species distributed across a range of forest types. Among the 34 recorded species, the semi-evergreen forest type contributed the highest proportion (Table 3, Figure 2), with 12 species (35.29%). This indicates that semi-evergreen forests provide the greatest diversity of food resources and likely play a central role in sustaining gibbon populations. The moist deciduous forest type accounted for 10 species (29.41%), suggesting that these forests also provide important dietary resources, particularly during fruiting seasons. Together, semi-evergreen and moist deciduous vegetation types contribute nearly two-thirds of the food plant species used by gibbons, highlighting their combined significance for the species’ survival. Evergreen forests provided 6 species (17.65%), reflecting their supplementary role in the dietary spectrum. Evergreen trees, being phenologically different, may serve as fallback resources during lean periods when fruiting in deciduous forests declines. Similarly, deciduous forests contributed 6 species (17.65%), indicating that while they harbor fewer fruiting species compared to semi-evergreen habitats, they still remain valuable seasonal food sources.

Figure: 2 Distribution of food plant species across different vegetation types, showing both species count and percentage contribution to the total.

Table 4: Seasonal consumption of food plants species showing species count and percentage contribution across different seasons.
	Season
	Count
	% of Total

	Winter
	16
	47.06%

	Monsoon 
	15
	44.12%

	Post-Monsoon
	14
	41.18%

	Pre-Monsoon
	9
	26.47%

	Year-round
	1
	2.94%



The seasonal consumption of food plants revealed marked variation in resource use across different periods of the year. The winter season contributed the highest proportion of food plant species, with 16 species (47.06%) consumed (Table 4, Figure 3). This indicates that winter provides a wide range of edible plant parts, particularly fruits and leaves, which form an important component of the gibbon diet. The monsoon season supported 15 species (44.12%), reflecting the abundance of fruits and flowers during this period. The post-monsoon season also contributed significantly, with 14 species (41.18%), suggesting that fruiting continues after the monsoon, thereby extending food availability. In contrast, the pre-monsoon season accounted for only 9 species (26.47%), making it the period of lowest food resource diversity. This seasonal scarcity emphasizes the importance of flowers, young leaves, and alternative food items during lean months. Only one species (2.94%) was consumed year-round, emphasizing the heavy seasonal dependency of gibbons on forest phenology.

Figure 3: Seasonal consumption of food plants species showing species count and percentage contribution across different seasons.

Table 5: Height-wise distribution of food plant species showing species count and percentage contribution across height ranges.

	Height Range (m)
	Count
	% of Species

	5.0–12.9
	1
	2.94%

	13.0–20.9
	6
	17.65%

	21.0–28.9
	13
	38.24%

	29.0–36.9
	7
	20.59%

	37.0–45.9
	7
	20.59%



The height-wise distribution of food plant species shows that gibbons utilize trees across a wide vertical range of the forest canopy, but with a clear preference for medium to tall trees. The majority of species, 13 species (38.24%), were in the 21.0–28.9 m height range, indicating that the mid-canopy is the most important stratum for food availability (Table 5, Figure 4). Tall trees in the 29.0–36.9 m and 37.0–45.9 m ranges contributed equally, with 7 species each (20.59%), highlighting the significance of upper-canopy resources. These taller trees likely provide large fruit crops and serve as critical feeding and resting sites, consistent with the arboreal adaptations of gibbons. In contrast, shorter trees in the 13.0–20.9 m range contributed only 6 species (17.65%), while the lowest height class, 5.0–12.9 m, was represented by just 1 species (2.94%). This pattern suggests that gibbons depend far less on understory and small trees for their diet, possibly due to limited fruiting potential and lower canopy connectivity.

Figure 4: Height-wise distribution of food plant species showing species count and percentage contribution across different height ranges.
Table 6: Family-wise distribution of food plants species showing species count and percentage contribution to the total.
	Family
	Species Count
	% of Total

	Anacardiaceae
	5
	14.71%

	Moraceae
	4
	11.76%

	Combretaceae
	3
	8.82%

	Clusiaceae
	3
	8.82%

	Meliaceae
	2
	5.88%

	Phyllanthaceae
	2
	5.88%

	Malvaceae
	2
	5.88%

	Dilleniaceae
	2
	5.88%

	Lythraceae
	2
	5.88%

	Achariaceae
	1
	2.94%

	Salicaceae
	1
	2.94%

	Rhizophoraceae
	1
	2.94%

	Verbenaceae
	1
	2.94%

	Myrtaceae
	1
	2.94%

	Myristicaceae
	1
	2.94%

	Sapindaceae
	1
	2.94%

	Rosaceae
	1
	2.94%

	Lamiaceae
	1
	2.94%



The food plant species recorded belong to 18 different families, reflecting the taxonomic diversity of resources utilized by gibbons. The family Anacardiaceae contributed the highest number, with 5 species (14.71%), emphasize its importance as a major provider of fruits and leaves in the gibbon diet (Table 6, Figure 5). Prominent genera such as Mangifera and Lannea fall within this family, both of which are significant fruit sources.

Figure: 5 Family-wise distributions of food plant species showing species count and percentage contribution to the total.

The second most represented family was Moraceae, with 4 species (11.76%), highlighting the key role of Ficus species and related taxa. This is consistent with findings from other primate studies, where figs are recognized as keystone resources due to their asynchronous fruiting and year-round availability. Families such as Combretaceae and Clusiaceae each contributed 3 species (8.82%), suggesting their moderate but notable role in supplementing the gibbon’s food resources. Several other families, including Meliaceae, Phyllanthaceae, Malvaceae, Dilleniaceae, and Lythraceae, each contributed 2 species (5.88%), demonstrating the breadth of dietary resources spread across multiple taxonomic groups. The remaining families were represented by a single species each (2.94%), reflecting their minor but supplementary role in the overall dietary composition. Despite their low representation, even these species can be critical during periods of seasonal scarcity, providing fallback resources when primary fruiting species are unavailable.
4. Discussion

The current study listed a total of 34 food plant species consumed by the Western Hoolock Gibbon (Hoolock hoolock) in the Marat Longri–Patradisa–Longnit Forest Complex, Assam. Dietary analysis showed that fruits were the primary component in the diet of the gibbon followed by leaves, seeds, flowers, and bark. This pattern confirms the generally frugivorous status of the species with considerable folivorous adaptability. Such food habits enable Hoolock gibbons to face the seasonal changes in fruit availability, a common behavior reported throughout their range (Islam, 1992; Borah, 2018; Deb et al., 2019; Neha, 2021).
The recorded number of species of food plants in this study is within the intermediate range of previous records from Northeast India-22 species from Gibbon Wildlife Sanctuary by Islam (1992), 39 from Hollongapar Gibbon Sanctuary by Borah (2017), and 41 from Upper Assam by Neha (2021). This possibly indicates a moderately diverse flora and semi-fragmented condition of the Marat Longri-Patradisa-Longnit Forest Complex. The results indicate that though it retains reasonable ecological continuity, some structural constraints may adversely affect food diversity and abundance compared to larger continuous tracts of forests.
There were also distinct seasonal variations in diet composition. Fruit intake was highest during the monsoon and post-monsoon seasons when fruiting peaks, while leaf intake increased during winter when fruit is less abundant. This adaptive feeding behavior corroborates previous reports by Borah 2018 and Deb et al. 2019, with gibbons adapting to changes in resource availability. Leaves and flowers were consumed as fallback foods during periods of scarcity, illustrating ecological resilience and behavioral adaptability by this species in the face of fluctuating tropical resource dynamics.
Habitat-wise, the semi-evergreen and moist deciduous forests supported the highest number of food plant species. Higher fruit tree density, vertical stratification, and complex canopy structures in these forest types support suitable foraging opportunities. In concurrence with previous studies (Deb et al., 2019), gibbons preferred mid- to upper-canopy trees above 20 meters in height, which minimizes predation risks and increases access to fruiting crowns.
[bookmark: _GoBack]The taxonomic breakdown revealed that the families Moraceae and Anacardiaceae were the dominant contributors to the gibbon diet. The year-round exploitation of Ficus species (Moraceae) highlights their ecological importance as keystone resources, sustaining frugivorous primates during times of fruit scarcity, as has been echoed in similar studies (Islam, 1992; Neha, 2021). Similar findings of the same families being dominant in other studies suggest a stable and long-term ecological relationship between Hoolock gibbons and these fruit-bearing taxa, despite regional differences in vegetation composition. The feeding ecology of the Western Hoolock Gibbon in the Marat Longri–Patradisa–Longnit Forest Complex mirrors broader regional patterns, with strong frugivory, seasonal shifts in diet, and reliance on ecologically pivotal tree species. These feeding resources are, however, increasingly threatened by anthropogenic pressures such as shifting cultivation, selective logging, and progressive fragmentation of forests. Conservation strategies should thus be aimed at the protection and ecological restoration of the remaining semi-evergreen forest patches and the protection of the key food plant species, including Ficus, Mangifera, and Terminalia. Maintaining these critical resources will not only ensure the long-term survival of the populations of this endangered primate but also contribute toward the overall ecological health and resilience of the forest ecosystem.

5. Conclusion

The current research reported 34 food plants species consumed by the Western Hoolock Gibbon in the Marat Longri–Patradisa–Longnit Forest Complex of Karbi Anglong, Assam. Fruits were the main food resource supplemented by leaves, seeds, flowers, and bark, with significant seasonal fluctuation mirroring oscillations between frugivory when fruit was plentiful and folivory during times of scarcity. This nutritional flexibility fits with previous research across the rest of Northeast India, supporting the ecological plasticity of the species. The dominance of tall canopy trees and dominance of families like Moraceae, Anacardiaceae, and Combretaceae highlight the role of keystone plant taxa and vegetation types in maintaining populations of gibbons. Comparative examination with earlier research points out regional diversity in species richness and high resemblance in dependence on figs and other keystone species, in addition to the adaptive tactic of seasonal change in resource use. The results show that the Marat Longri–Patradisa–Longnit Forest Complex still harbors a relatively diverse array of food plants, indicating that the habitat still possesses ecological integrity to ensure long-term survival of populations of gibbons. Nonetheless, continued threats in the form of habitat fragmentation, shifting cultivation, and logging threaten to compromise the availability of essential food resources. Conservation efforts must thus focus on the maintenance of semi-evergreen and moist deciduous forest remnants, preservation of keystone food plants, and relaxation of human-induced pressures. Future studies must combine long-term dietary monitoring and habitat quality evaluation to reinforce conservation planning and ensure the ongoing survival of this threatened primate in Karbi Anglong and elsewhere.
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Distribution of Food Plant Species Across Vegetation Types
% of Total	
Semi-Evergreen	Moist Deciduous	Evergreen	Deciduous	0.35289999999999999	0.29409999999999997	0.17649999999999999	0.17649999999999999	
Seasonal Consumption of Food Plants Species
Winter	Monsoon 	Post-Monsoon	Pre-Monsoon	Year-round	16	15	14	9	1	Winter	Monsoon 	Post-Monsoon	Pre-Monsoon	Year-round	0.47060000000000002	0.44119999999999998	0.4118	0.26469999999999999	2.9399999999999999E-2	
Height-Wise Distribution of Food Plant Species 
Count	5.0–12.9	13.0–20.9	21.0–28.9	29.0–36.9	37.0–45.9	1	6	13	7	7	Height Range

Species Count

Family-wise Distribution of Food Plants Species 
Species Count	Anacardiaceae	Moraceae	Combretaceae	Clusiaceae	Meliaceae	Phyllanthaceae	Malvaceae	Dilleniaceae	Lythraceae	Achariaceae	Salicaceae	Rhizophoraceae	Verbenaceae	Myrtaceae	Myristicaceae	Sapindaceae	Rosaceae	Lamiaceae	5	4	3	3	2	2	2	2	2	1	1	1	1	1	1	1	1	1	Family

Species Count
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Location Map of Study Area
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