
Forest Department Sarawak

EXPLORING NATURE’S RECOVERY

SABAL FOREST RESERVE 
Edited By 

Mohd Zacaery Khalik, Dayang Nuriza Abang Abdillah, Azahari Omar, 
Runi Anak Sylvester Pungga, Meekiong Kalu, Faisal Ali Anwarali Khan

Forest Department Sarawak



EXPLORING NATURE’S RECOVERY

EXPLORING NATURE’S RECOVERY

SABAL FOREST RESERVE 

Forest Department Sarawak



Published by

Forest Department Sarawak
Ibu Pejabat Jabatan Hutan
Aras 11-15,
Bangunan Baitul Makmur II
Medan Raya, Petra Jaya,
93050 Kuching, Sarawak
Website: https://forestry.sarawak.gov.my/

and

UNIMAS Publisher
Universiti Malaysia Sarawak
94300 Kota Samarahan, Sarawak 
Website: www.unimas.my

Copyright © 2026: Forest Department 
Sarawak and Universiti Malaysia Sarawak 

All rights reserved. No part of this 
publication may be reproduced, stored in 
a retrieval system, or transmitted in any 
form or by any means, electronic, 
mechanical, photo-copying, recording, or 
otherwise, without prior permission of the 
copyright owners.

First published 2026

Biodiversity Resilience: Exploring Nature’s 
Recovery Sabal Forest Reserve

By 
Mohd Zacaery Khalik, Dayang Nuriza 
Abang Abdillah, Azahari Omar, Runi Anak 
Sylvester Pungga, Meekiong Kalu, Faisal 
Ali Anwarali Khan

ISBN 978-629-96376-6-0 

Printed in Malaysia



Table of 
Content

Environment

Flora

Foreword 
          by Yang Berhormat Datuk Amar Awang Tengah Ali Hasan

i

Preface 1 
          by YBhg. Datu Haji Hamden Mohammad

ii

Preface 2 
          by YBhg. Professor Dr Ahmad Hata Rasit

iii

Landscape Changes 
by Siti Nurbaidzuri Reli, Nurul Hazlina Acheh, Muhammad Alif Muhaimin 
Muhammad Suhaimi & Nur Alis Sofiyyah Rosli

6

Orchids
by Mohd Akmal Mohd Raffi, Meekiong Kalu, Zinnirah Shabdin, Haniza Razali, 
Yazid Kalbi, Ain Johari, Charlen Joyce Chakiris & Farah Alia Nordin. 

15

Wild Gingers (Zingiberaceae)
by Meekiong Kalu, Mohd Akmal Mohd Raffi, Nur Sabrina Mohd Subri, Bernaddete 
Andriesse, Nurul Nurain Johari, Charlene Joyce Chakiris, Yazid Kalbi & Nur 
Safinas Jelani

19

Water Quality and Solid Wastes
by Siti Akmar Khadijah Ab Rahim, Ruhana Hassan, Mustafa Kamal @ Harris 
Norman & Besar Ketol

9

Introduction 
by Meekiong Kalu, Mohd Effendi Wasli & Mohd Zacaery Khalik

2



Aroids
by Ruhana  Hassan, Siti Akmar Khadijah  Ab Rahim, Haris Norman & Besar  Ketol

22

Bats
by Asfa Hanis Mohamad Azmi, Nur Iylia Maisarah Baharom, Muhammad Amin 
Iman Azmi, Muhammad Danish Haqeem, Victor Lee Sien, Muhammad Iskandar 
Zamri, Alya Fathyn Sahibulfadillah, Ain Najwa Nazihah Razali, Khairun Nabihah 
Khairul Hamizi, Emy Ritta Jinggong, Natasha Anina Wanirzah, Huzal Irwan Husin 
& Faisal Ali Anwarali Khan

62

Endemic Iguanura Species (Arecaceae)
by Nur Sabrina Mohd Subri & Meekiong Kalu

25

Floristic Composition
by Aurelia Dulce Chung, Army anak Kapi, Romiller anak Jacob & Ahmad Faiz bin 
Zainol

29

Non-volant Small Mammals
by Victor Lee Sien, Muhammad Amin Iman Azmi, Nur Iylia Maisarah Baharom, 
Muhammad Danish Haqeem, Asfa Hanis Mohamad Azmi, Alya Fathyn 
Sahibulfadillah, Ain Najwa Nazihah Razali, Muhammad Iskandar Zamri, Khairun 
Nabihah Khairul Hamizi, Emy Ritta Jinggong, Natasha Anina Wanirzan, Huzal 
Irwan Husin & Faisal Ali Anwarali Khan

68

Threatened and Endemic Tree
by Vilma Bodos

36

Timbers
by Teng Xin Yao, Nungah Anak Liang, Melvin Brown, Ronaldo Ak Odan & 
Mohammad Aizuddin Fahmi Bin Abdul Rafar @ Abdul Ghafar

43

Plankton
by Ruhana  Hassan, Siti Akmar Khadijah  Ab Rahim, Haris Norman & Besar  Ketol

51

Birds
by  Ivana Berlinda Bilang, Belinda Carey Challen, Effa Fazirra Denis & Mohamad
Fizl Sidq Ramji

56

Fauna



Crustaceans
by Shamrulazhar Bin Shamzir Kamal, Nur Dalila Diyana Binti Bandarsah, Nurul 
Zulaikha Az Zahra Binti Mohammad Adib, Herryson Rimmy Anak Hitam & 
Gebrielson Dayak Richard

92

Land Snails and Slugs
by Jie Ying Lee, Amira Fakihin binti Rostam, Irfan Haqqi bin Abd Razak, Elvina 
Harry, Al-Faizul Muawizatin & Mohd Zacaery Khalik

100

Carrion Flies
by Madinah Adrus, Zulhilmi Mohamad Ismail, Natalie Faithfany Henry, Nurul Farha 
Najwa Mohd Masdey & Nurul Ain Drahman

105

Lepidoptera and Odonata
by Ratnawati Hazali, Siti Nurlydia Sazali, Liu Siew Ying, Rafiq Hakimi Faizal, 
Gloria Chrissa Anak Gabriel, Foo May Sian, Nurfarida Anum Zainaddin, Nur 
Hidayatun Niesha Sapri, Ameirah Natasya Asfaromey & Mohamad Jalani Mortada

109

Termites
by Paulus Meleng, Princilla Leong, Mohammad Nafri Ali, Empenit Empawi, 
Whillander Lawrence & Allen Patta Andrew Bundak

117

Beetles
by Siti Nurlydia Sazali, Ratnawati Hazali, Nur Hidayatun Niesha Sapri, Ameirah 
Natasya Asfaromey, Nurfarida Anum Zainaddin, Liu Siew Ying, Gloria Chrissa 
Gabriel, Rafiq Hakimi Faizal, Mohamad Jalani Mortada & Tan Wei Lim.

122

Contributors Affiliations 128

Editors 130

Fishes and Parasite Occurrence
by Badiozaman Sulaiman, Affif Luqman Bahrin, Nurzahidah Natasya Rosidi & 
Madinah Adrus

87

Camera Trapping
by Shaffeqe Affendy bin Zakaria, Fatin Nur Azizah binti Ismuni, Wong anak 
Nyoher, Adrie Raden anak Dennise & Goswin anak Ruman

81

Amphibians and Reptiles
by Elvy Quatrin Deka, Ramlah Zainudin, Joshua Kenneth Bilang, Zi Qi Lim, 
Nurhafiza Sisa,  Chrislyn Mujan Donol,  Nathaline Ping Wailyn & Amin bin Jais

73



100
Biodiversity Resilience: 
Exploring Nature’s Recovery Sabal Forest Reserve

Fauna

Jie Ying Lee, Amira Fakihin binti Rostam, Irfan Haqqi bin Abd Razak,
Elvina Harry, Al-Faizul Muawizatin & Mohd Zacaery Khalik

Land snails and slugs are the second most prevalent terrestrial invertebrates, 
surpassed only by insects in abundance and diversity. Yet, published studies on these 
organisms remain limited despite their ubiquity in terrestrial ecosystems. They are key 
components of forest ecosystems, playing important roles in litter decomposition and 
serving as a food source for other organisms such as birds and mammals. Furthermore, 
their limited mobility and dependence on specific microhabitat conditions make them 
excellent model organisms for examining the effects of environmental gradients and 
habitat characteristics on species distribution. In terms of environmental gradients, the 
distribution and survival of land snails can be influenced by the varying conditions found 
in different forest types. Different forests exhibit variations in environmental factors such 
as temperature, humidity, and vegetation structure. Most studies on land snails and 
slugs have been conducted in limestone forests or areas within the limestone range. 
This is because the weathering of limestone releases calcium carbonate (CaCO3), a 
requisite food source for land snails and slugs.

Sabal Forest Reserve, the study site for this research is located in Simunjan District of 
Sarawak. Unlike previous research where most studies are conducted in limestone 
forest, Sabal Forest Reserve is not a limestone forest but a mix of mainly heath forest 
with a few areas of peat swamp and some patches of mixed dipterocarp forest at higher 
elevation. Heath forest, locally known as Kerangas, is derived from the Dayak language 
meaning “land where rice cannot grow,” referring to the poor, nutrient-deficient soil of 
this forest type. Heath forest is consist of predominantly podzolized, highly acidic and 
sandy soils, which also means that the soil conditions are not nutrient rich for variety of 
vegetations, especially for calciphilous plants that are favoured by land snails and 
slugs. Similarly, peat swamp forests are characterized by waterlogged and anaerobic 
soils, which slow down decomposition and nutrient cycling. Until recently, both heath 
forest and peat swamp forests have received little scientific attention due to their difficult 
accessibility and the common assumption that they harbor lower species diversity 
compared to mixed dipterocarp forest, tropical rainforest, montane forest and limestone 
forest.

Land Snails and Slugs
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Therefore, there is a lack of specific data on land snail and slug diversity in this mixed 
forest type, making this research an important step toward understanding biodiversity in 
such habitats.

This research was conducted during the expedition organized by the Sarawak Forest 
Department in the Sabal Forest Reserve from 23 November 2024 until 29 November 
2024. Land snails and slugs were sampled for 3 to 4 hours daily within a 20 m x 20 m 
plot to ensure high coverge of the study area. Several 20 m × 20 m plots were 
established to ensure higher coverage of the study area. All live specimens were 
collected and preserved in 70% ethanol, while all dead shells were cleaned, dried, and 
stored in the museum collection.

Specimens were searched for in four different microhabitats: leaf litter, vegetation, dead 
wood logs, and sandstone or limestone (if present). Furthermore, to ensure precise 
results, passive sampling was also conducted by collecting soil samples from each plot. 
These soil samples were processed through flotation, drying, and sieving to extract 
microsnails or other dead shells that may have been missed during active searching. 
The specimens were identified to the species level, and some only to the genus level. 

According to Table 1, there are a total of 15 land snail species, including a slug were 
recorded from the sampling in Sabal Forest Reserve. These species belong to seven 
families, with Ariophantidae being the most dominant family. The Ariophantidae family 
included five land snail species (Microcystina sp. 1, Microcystina sp. 2, Microcystina sp. 
3, Macrochlamys sp., Hemiplecta densa) and one semi-slug (Pamarion martensi).

Species from the genera Kaliella and Microcystina were the most abundant, each with 
more than five individuals recorded. Meanwhile, several species such as Everettia sp. 
1, Dyakia busanensis, Arinia sp., Landouria winteriana, Bradybaena similaris, Videna 
bicolor, and Geotrochus subscalaris were all singletons. Interestingly, Cyclophorus 
perdix borneensis and Arinia sp., which are commonly found in limestone habitats, were 
unexpectedly found in a heath–peat swamp–partial dipterocarp forest.This suggests 
that certain limestone-associated species may possess greater ecological flexibility 
than previously assumed.  Overall, the diversity of land snails found suggests that the 
Sabal Forest Reserve could provide suitable habitats for a variety of snail species, 
including those that may be adapted to limestone environments.
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Family Species Name Number of Individuals

Dyakiidae Everettia sp. 1
Dyakia busanensis

1

Ariophantidae Pamarion martensi 4

Diplommatinidae Arinia sp. 1

Cyclophoridae Cyclophorus perdix borneensis 3

Chronidae Kaliella sp. 1 >5
Kaliella sp. 2 >5

Trochomorphidae Videna bicolor 1
Geotrochus subscalaris 1

Trochomorphidae Microcystina sp. 1 >5
Microcystina sp. 2
Microcystina sp. 3
Macrochlamys sp.
Hemiplecta densa

>5
>5
2
4

Chronidae Landouria winteriana 1
Bradybaena similaris 1

1

Land Snails and Slugs
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Microcystina sp. 1 Microcystina sp. 1

Microcystina  sp. 3 Kaliella sp. 2

Kaliella sp. 1 Bradybaena similaris

Land Snails and Slugs
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Geotrochus subscalaris

Cyclophorus perdix borneensis

Hemiplecta densa

Pamarion martensi

Land Snails and Slugs
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