
Volume 4: Issue 3

http://ir.unimas.my/id/eprint/42877 E-ISSN: 2716-6422

IBEC BULLETIN
September 2023



Bats: The Unsung Hero
Amsyari Morni       Page 12-13 

Squirrely Endothermy: Filling in a Tropical Gap
Eric Brown & Claudia Saldaña DeCamillis                                   Page 14-15

The 6th World Conference on Marine Biodiversity
Ernadia Elsie Lawrence Jaya and Cindy Peter                            Page 16-17

Tourism Education and Training Program 
Cindy Peter                         Page 18-19

The Flora That Time Forgot
By Wong Sin Yeng        Page 20-25

Publications        Page 26-30

Events       Page 2-11

Articles

EDITORIAL BOARD
A.P. DR WONG SIN YENG
(EDITOR)
PROF. DR INDRANEIL DAS
(ADVISOR)
PROF. DR MOHD AZLAN JAYASILAN
(ADVISOR)

Interested to submit an article?
Email: sywong@unimas.my

Front Cover: Schismatoglottis puberulipes. Photo credit @ Wong SY
1



Handing over the “Bukit Durang: 
Hidden Jewel of Ulu Suai, Sarawak: 
Biodiversity at a Glance” book to the 
Vice Chancellor Universiti Malaysia 
Sarawak by IBEC’s Director. Edited 
by Prof Dr. Mohd Azlan Jayasilan 
and Dr. Aida Shafreena Ahmad 
Puad, this incredible book resulted 
from a special collaboration 
between Wilmar Conservation 
Program, IBEC, Faculty Of Resource 
Science And Technology, and 
Unimas Publisher.  Also present, 
Prof Ir Dr Siti Noor Linda bt Taib, 
the Deputy Vice-Chancellor 
(Research and Innovation) and Mr. 
Jay Walid from UNIMAS Publisher.
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Carrom Clash 2023: Where Unity Meets 
Strategy! 

IBEC - much-awaited Carrom Competition 
has kicked off! Our admin staff, academic 
staff, and postgraduate students are all 
in for some thrilling battles on the board. 
Who will emerge as the ultimate Carrom 
King or Queen? Stay tuned to witness the 
epic showdown! 
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Congratulations to Professor Dr Mohd 
Azlan Jayasilan!

Prof. Dr Mohd Azlan Jayasilan 
was involved in a new research 
that indicates reserves improve 
the variety of birds within their 
boundaries. Moreover, sizable parks 
also contribute to greater diversity of 
both birds and mammals in nearby 
areas that are not protected.

These results show that having more 
protected areas, like the United 
Nations wants (30% of the land and 
oceans protected by 2030), can 
actually help save more different 
kinds of animals and plants, both 

in the protected areas and in the 
areas around them.

First published in 1869, 
Nature is the world’s leading 
multidisciplinary science journal. 
Nature is a weekly international 
journal publishing the finest peer-
reviewed research in all fields of 
science and technology.

We are extremely proud of 
Professor Dr Mohd Azlan Jayasilan 
for the achievement of having an 
article published in this esteemed 
journal. To read the full article, 
please follow this link: https://
www.nature.com/articles/s41586-
023-06410-z....
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On 4th September, we had the 
privilege of having Prof. Dr. 
Indraneil Das, a distinguished 
Research Fellow from IBEC, as 
a key contributor to the Indo-
Pacific Dialogue @ Sarawak, 
held at Universiti Malaysia 
Sarawak (UNIMAS). The 
dialogue’s focus on ‘Ensuring 
Seamless Green Transition 
in the Indo-Pacific: Pathways 
for ASEAN-EU-Malaysia 
Cooperation’ was thought-
provoking and insightful. 

Prof. Das’s expertise added 
immense value to the 
discussion, highlighting the 
critical role of cooperation for a 
sustainable future.
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“Dive into the World of Sunda Pangolins with Insights from Dr. Jeffrine “Dive into the World of Sunda Pangolins with Insights from Dr. Jeffrine 
Rovie Ryan Japning!Rovie Ryan Japning!

A must-read article from Suara Sarawak sheds light on the captivating A must-read article from Suara Sarawak sheds light on the captivating 
behavior, unique adaptations, and remarkable survival strategies behavior, unique adaptations, and remarkable survival strategies 
of Sunda pangolins. Discover their specialized diet, fascinating of Sunda pangolins. Discover their specialized diet, fascinating 
reproduction process, and preferred habitats in this enlightening piece.reproduction process, and preferred habitats in this enlightening piece.

Dr. Jeffrine Rovie Ryan Japning, a distinguished research fellow at the IBEC,  Dr. Jeffrine Rovie Ryan Japning, a distinguished research fellow at the IBEC,  
unveils the secrets of these elusive creatures based on his extensive expertise.unveils the secrets of these elusive creatures based on his extensive expertise.

From the intricate armor of scales to the conservation challenges they face, From the intricate armor of scales to the conservation challenges they face, 
this article takes you on a journey through the world of Sunda pangolins. this article takes you on a journey through the world of Sunda pangolins. 
Let’s join hands to support the conservation efforts aimed at protecting Let’s join hands to support the conservation efforts aimed at protecting 
these incredible animals from threats like poaching and habitat loss. these incredible animals from threats like poaching and habitat loss. 

Read the full article now and be inspired to make a difference Read the full article now and be inspired to make a difference for our for our 
precious wildlife!precious wildlife!
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“Insights Straight from the Expert! 

As we conclude the enlightening journey into the world of Sunda pangolins, 
Prof. Dr Mohd Azlan Jayasilan, Director of the IBEC - Institute of Biodiversity 
& Environmental Conservation, leaves us with thought-provoking closing 
remarks. 

The final series on the article on Suara Sarawak delves deep into the 
behaviour, diet, reproduction, habitat, adaptation, threats, and vital 
conservation efforts concerning these incredible creatures.

Prof. Dr. Mohd Azlan Jayasilan’s expert insights bring to light the intricate 
web of challenges and solutions that revolve around the survival of Sunda 
pangolins. Let’s come together to champion their protection, support 
conservation initiatives, and ensure a brighter future for these remarkable 
animals.

Read the full article to gain a comprehensive understanding and be inspired 
to take action for wildlife conservation! 
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Congratulations to Silver Award Winners of InTEX’23 from IBEC - Institute of 
Biodiversity & Environmental Conservation Research Fellow

1. Cindy Peter, Jongkar anak Grinang, Ernadia Elsie, Andrew Alek Tuen, 
Gianna Minton. 

Title: Extrapolation of marine Mammal prey sizes based on selected otolith 
length of coastal fishes in Sarawak.

2. Wong Sin Yeng and Ng Win Seng. 

Title: Phenology and pollination of Calamus: A study process.
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24 August 2023. At the INTEX’23 Closing Ceremony, a symbolic 
Mock Cheque was exchanged between the Universiti 
Malaysia Sarawak (UNIMAS) and the Malaysian Palm Oil Green 
Conservation Foundation by Datuk Abd Rasyid bin Idris@Adir.
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23 - 24 August 2023 - UNIMAS Innovation Technology Expo 
2023 (InTEX23).

Day 1 - Professor Dr. Indraneil Das enlightened the 
audience about “The Significance of Postage Stamps 
for Environmental Conservation and Public Education.”

Day 2 - Dr. Yus Amira Yusaimi, Post-Doctoral from 
IBEC as 3rd presenter in slot UNIMAS TechTalk 
enlightened the audience about “Beneath the 
surface: Bacterial resistance in Aquatic Environment”
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Our Postgraduate Colloquium was held on 16 August 
2023! It was a great platform for our postgraduate 
students to share their ideas and latest research updates. 
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obstacles and prey. As for non-echolocating 
bats, they possessed a pair of highly 
efficient eyes that perceived images with 
minimal lights. 

Public Misconceptions about Bats

Unfortunately, bats have been 
misunderstood for centuries, frequently 
associated with evil and darkness in folklore 
and mythology. This misrepresentation fuels 
fear and confusion about these generally 
harmless creatures. The reality is that most 
bats are insectivores, consuming a variety 
of insects, including agricultural pests 
and mosquitoes. This natural pest control 
is invaluable to farmers and ecosystems 
alike. Vampire bats, famous for their blood-
feeding habits, represent only a tiny fraction 
of all bat species, typically feeding on birds 
and other animals, not humans.

Promoting education and awareness is 
vital to breaking these misconceptions and 
encouraging appreciation for bats’ vital role 
in our ecosystems.

Imagine the night sky filled with stars and 
shadowy silhouettes. These silhouettes 
belong to bats, incredible nocturnal creatures 
which play a crucial part in maintaining the 
equilibrium of nature, even as they remain 
shrouded in mystery and often undervalued. 
In this article, we’ll venture together into the 
captivating world of bats, debunk prevailing 
myths, highlight their ecological significance, 
and discuss the challenges they face. We will 
also underscore our shared societal duty to 
conserve these marvelous animals.

Understanding Bats

Belonging to the Chiroptera order, bats are the 
only mammals naturally capable of sustained 
flight. With over 1,400 distinct species scattered 
worldwide, bats exhibit a staggering range of 
sizes, shapes, and behaviors, making them one 
of Earth’s most diverse mammalian groups. The 
smallest bat, the bumblebee bat, is no bigger 
than a bumblebee, while the largest, flying 
foxes, boast impressive wingspans. To navigate 
the darkened sky, bats have developed an 
intricate system known as echolocation, which 
involves producing high-frequency sounds 
and decoding the returning echoes to locate 

Bats: The Unsung 
Hero
Amsyari Morni
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insect availability, disrupt bat breeding cycles, 
and affect the timing of plant flowering and 
fruiting, thereby affecting bats’ food resources.

Conservation of Bats

Protecting bats calls for a concerted effort 
from every level of society - individuals, 
communities, and policymakers alike. 
Essential steps include raising public 
awareness about bats, preserving roosting 
sites, implementing sustainable practices, 
promoting research and monitoring, and 
advocating for policy changes favoring bat 
conservation and habitat protection.

Conclusion

As unsung heroes of our natural world, bats 
play an indispensable role in the intricate 
fabric of life. Their ecological contributions, as 
pest controllers and pollinators, significantly 
promote environmental balance and 
human well-being. Despite facing threats 
that jeopardize their survival, we, as a 
united public, can change the narrative. By 
embracing knowledge, dispelling myths, and 
taking proactive conservation measures, we 
can secure a brighter future for bats, and in 
turn, our planet.

Ecological Contributions of Bats

Bats are ecological superheroes, delivering 
benefits to both the environment and human 
society. As natural pest controllers, insect-eating 
bats help keep insect populations in check, 
significantly reducing reliance on chemical 
pesticides for agriculture. Without bats, insect 
populations could become unmanageable, 
leading to potential crop damage and disease 
transmission.

Moreover, many bats are essential players in 
pollination and seed dispersal. Fruit-eating 
bats help disperse seeds by eating fruits and 
excreting seeds during flight, contributing 
to forest regeneration and plant diversity. 
Nectar-feeding bats serve as vital pollinators 
for many plant species, aiding in the survival 
and propagation of many plants, including 
economically significant crops. They are the 
hero for our Durian, Rambutan and many other 
tasty fruits!

Threats to Bats

Despite their importance, bats face multiple 
threats that endanger their existence. Habitat 
destruction, mainly due to deforestation and 
urbanization, is one of the most significant 
challenges. Many bat species are reliant on 
specific roosting sites like caves, hollow trees, 
and abandoned structures, which are rapidly 
disappearing due to human activities.

Additionally, in some parts of Malaysia, bats 
are consumed as a delicacy. This practice, 
however, has provoked controversy due to 
potential health risks, given that some bats 
can carry zoonotic viruses. Eating bat meat can 
increase the risk of disease transmission from 
bats to humans, heightening the possibility 
of outbreaks. It is important to address these 
health concerns and advocate for safer and 
sustainable dietary alternatives.

Chemical pollution and light pollution also 
pose considerable threats to bats. The former 
can directly harm bats and reduce their food 
sources, while the latter can disrupt bats’ 
natural navigational and foraging behaviors.

Climate change introduces further challenges. 
Changes in temperature and rainfall can impact 13

Balionycteris maculata

Photo credit Nor Al-Shuhada
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Historical and contemporary investigations 
into the evolution and character of 
mammalian endothermy – internal regulation 
and maintenance of body temperature by 
metabolic means – are heavily biased toward 
holarctic species. This greatly impedes our 
attempts to understand the “Whys” and 
“Hows” of endothermy (e.g. Lovegrove 2019; 
Nowack et al. 2023). A glaring hole exists in 
available ecophysiological data for many 
tropical mammal species and as a result we 
know little about the thermoregulation and 
energetics of mammals in relatively aseasonal 
environments. Given that mammals have 
been evolving in a tropical-like climate from 
the Middle Jurassic through much of the 
Cenozoic, investigations of tropical mammals 
may uncover thermoregulatory characteristics 
more representative of ancestral mammals 
than those in novel environments such as the 
Arctic. 

Squirrely Endothermy: 
Filling in a Tropical Gap

Eric Brown & Claudia 
Saldaña DeCamillis

A female Sundasciurus lowii investigates 
her respirometry chamber before overnight 
O2, CO2, H2O, and body temperature 
measurements.

A male Callosciurus notatus rests while a 
LICOR gas analyzer measures the CO2 and 
H2O output of his respirometry chamber.

A female C. notatus reflects on her life 
choices while being weighed after her 
respirometry trials have been completed.

Respirometry setup in Kampung Tanjong 
Bowang, Bau District. Respirometry chambers 
are placed inside the blue cooler box which is 
fixed with a temperature controller. The chamber 
is connected to incurrent air flow controllers and 
excurrent gas analyzers.



be gifted an additional banana and released 
at their capture site. Analysis will reveal each 
participant’s Resting Metabolic Rate (RMR) 
based on the rate of oxygen consumption 
(VO2), rate of CO2 production (VCO2), and 
Evaporative Water Loss (EWL). 

It is still too early to draw any conclusions 
about the ecophysiology of Bornean 
squirrels, and additional methods such as 
biologging and radio telemetry are yet to 
be deployed. Additional field seasons are to 
come to ensure a more statistically significant 
dataset and robust analyses. We are hopeful 
that these data will contribute to our overall 
understanding of not only tropical squirrel 
physiology, but also that of Sciuridae, tropical 
mammals generally, and the evolutionary 
history of mammalian thermophysiology. 
These insights will further contribute to 
our knowledge of the resilience of Bornean 
squirrels and their ecological dependents 
to global climate change and ecological 
disturbance and degradation.

Citations

Emry RJ, Korth WW. 2007. A new genus 
of squirrel (Rodentia, Sciuridae) from the 
mid-Cenozoic of North America. Journal of 
Vertebrate Paleontology 27:693–98.

Lovegrove, B. G. 2019. Fires of Life: Endothermy 
in Birds and Mammals. Yale University Press.

Nowack J, Stawski C, Geiser F, Levesque DL. 
2023. Rare and Opportunistic Use of Torpor 
in Mammals—An Echo from the Past? 
Integrative And Comparative Biology 0:1–11.

Menéndez I, Gómez Cano AR, Cantalapiedra 
JL, Peláez‐Campomanes P, Álvarez‐Sierra 
MÁ, Hernández Fernández M. 2021. A multi‐
layered approach to the diversification of 
squirrels. Mam Rev 51:66–81.

Rocha RG, Leite YLR, Costa LP, Rojas D. 2016. 
Independent reversals to terrestriality in 
squirrels (Rodentia: Sciuridae) support 
ecologically mediated modes of adaptation. J 
Evol Biol 29:2471–79.

A quick literature search regarding squirrel 
ecophysiology (family Sciuridae) typifies the 
disparity highlighted above: most concern 
temperate, highly seasonal species, and most 
investigate torpor or hibernation. Much is left 
to be desired regarding the normothermic 
physiology (i.e. non-torpid metabolism at 
normal ambient temperatures) of squirrels–
particularly those from highly biodiverse 
regions such as Southeast Asia. Squirrels are 
a common subject of torpor and hibernation 
research because of their ecological and 
physiological diversity (Rocha et al. 2016; 
Menéndez et al. 2021) and relative ease of use in 
experiments. Sciuridae emerged from a warm 
Late Eocene North America (approximately 
36mya; Emry and Korth 2007) and quickly 
dispersed to a variety of biomes, including the 
tropical and subtropical forests of Southeast 
Asia. Focusing research on their tropical 
descendants as opposed to those adapted to 
cold, seasonal environments presents a novel 
opportunity to reveal more about ancestral 
squirrel and ancestral mammal phenotypes. 

To begin filling in this tropical gap, much 
time must be spent and many banana-
equipped cage traps deployed to lure in the 
critters of the forest. This year we conducted 
trapping over ~3500 trap-days in UNIMAS and 
Bau District forests with about 4% capture 
success, of which ~26% produced squirrels. 
All species we caught were beautiful squirrels 
in the Callosciurini tribe of the Callosciurinae 
subfamily (callo = beautiful, sciurus = squirrel): 
two species of the genus Callosciurus (C. 
notatus and C. prevostii), one of Lariscus (L. 
insignis), and one of Sundasciurus (S. lowii). We 
chose non-reproductive, mature individuals 
in good health for respirometry–a standard 
method for approximating resting metabolism 
at various ambient temperatures by measuring 
an animal’s O2 consumption and CO2 and H2O 
production (Figures 1–4). As these squirrel 
species are diurnal, gas and body temperature 
measurements were conducted during 
individuals’ rest phase overnight. Over the 
course of the experiment, body temperature 
was recorded from an implanted Passive 
Integrated Transponder and gas leaving the 
respirometry chamber and a control chamber 
was measured. Once our sleepover concluded 
between 0600-0700, our lucky guest would 
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Cetaceans in Sarawak, Malaysia,” within the 
thematic symposia of Biogeography and 
Distribution. Their contributions added 
depth and significance to the conference’s 
discussions, shedding light on critical aspects 
of marine science in Sarawak.

Recipient of The WCMB 2023 Travel Grants for 
Young Scientists (Fee Waiver Grant), the grant 
reduced the financial constraint and enabled 
Elsie to attend the conference. The Grant 
not only represents a personal milestone 
but also signifies a broader recognition of 
the significance of Elsie’s Masters research. 
This acknowledgment of contributions 
is genuinely humbling and serves as a 
motivating force to continue dedicating 
efforts to advancing our understanding of 
marine ecosystems. Heartfelt appreciation 
is extended to the conference organisers 
for their support and encouragement in 
nurturing emerging talent within the field. 

An excursion to CEMACS was held after the 
conference ended. The event kicked off 
with a gracious welcome and an insightful 
introduction to the Centre by Prof. Dato’ 
Dr. Zulfigar Yasin from USM. This excursion 
afforded participants a unique opportunity 
to gain first-hand insights into the cutting-
edge research and innovative developments 
within the realm of marine and coastal 
sciences. The visit to CEMACS gave an 
opportunity to participants to explore their 
research initiatives, including in-depth visits 
to marine hatcheries, the national marine 
reference collection and museum, and 
CEMACS Gallery on Biodiversity and Climate 
Change. This experience not only deepened 
understanding of marine science but also left 
an indelible impression of the pivotal work 
being undertaken in this critical field.

Moreover, the decision to visit CEMACS was 
underpinned by USM’s impressive global 
ranking as the 4th top institution in the 
Times Higher Education Impact Ranking 
2023 SDG performance. The centres research 
initiatives have been steadfastly focused on 
the conservation and sustainable utilization 
of marine resources, the promotion of 
sustainable fishing practices, and the 
safeguarding of marine biodiversity. 

The highly anticipated 6th World Conference 
on Marine Biodiversity (WCMB), held under 
the theme “Marine Biodiversity Challenges 
in the Anthropocene,” successfully took 
place from the 2nd – 5th July 2023 at the 
Jen Hotel in Georgetown, Penang. Hosted by 
the renowned Centre for Marine and Coastal 
Studies (CEMACS), Universiti Sains Malaysia 
(USM), the conference brought together 
a diverse group of scholars, scientists, and 
experts deeply committed to understanding 
and safeguarding marine ecosystems. The 
event encouraged rigorous discussions, the 
examination of established and emerging 
ideas, the exchange of knowledge, and the 
fostering of collaborations. It emphasized an 
unwavering dedication to marine biodiversity, 
aligning closely with the United Nations 
Sustainable Development Goals, particularly 
Goal 14: Life Below Water. 

The conference program was undeniably 
captivating, showcasing an impressive 
array of presentations and posters that 
unveiled pioneering research efforts. Cindy 
Peter, Research Fellow, and Ernadia Elsie, a 
postgraduate student, both representing 
IBEC, had the privilege of sharing their 
research insights during at the conference. 
Their active participation in the conference 
allowed them to present significant research 
findings, contributing to the body of 
knowledge in their respective fields.

Cindy delivered a compelling presentation 
titled “Extrapolation of Marine Mammal Prey 
Sizes Based on Selected Otolith Length of 
Coastal Fish in Sarawak” within the thematic 
symposia of Fisheries and Food Security. 
Meanwhile, Elsie presented her research, 
titled “Stomach Content Analysis Revealing 
Insights into the Feeding Ecology of Small 
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Ernadia Elsie Lawrence 
Jaya and Cindy Peter
The 6th World 
Conference on Marine 
Biodiversity



All excursion participants, together with the 
Director of CEMACS, Prof. Dato’ Dr. Aileen 
Tan Shau Hwai

This alignment with the United Nations 
Sustainable Development Goals underscores 
the significance of the research carried out at 
CEMACS and further justifies the importance 
of this visit for participants seeking to deepen 
their knowledge in marine and coastal sciences.

In conclusion, the 6th World Conference on 
Marine Biodiversity was a significant and 
impactful event for IBEC representatives and 
all the participants. It showcased the critical 
importance of marine biodiversity research and 
its alignment with global sustainability goals. 
Overall, the conference and the excursion 
underscored the urgency of addressing marine 
biodiversity challenges in the Anthropocene 
era.
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Ernadia Elsie presented her research on the 
feeding ecology of small cetaceans in Sarawak 
using stomach content analysis

Cindy Peter presented her research on estimating 
marine mammal prey sizes using otolith length of 
coastal fish in Sarawak

Honorary Professor, Prof. Dato’ Dr. Zulfigar 
Yasin from Universiti Sains Malaysia 
delivers a warm welcome and informative 
introduction to Centre for Marine and 
Coastal Studies

Participants had the chance to explore 
the marine reference collection which 
featured a section displaying dry coral 
reef specimens. Each row of specimens 
represented the specific aquatic habitat 
where the coral reefs thrive



1a and 1b). The guides also shared their 
experiences and stories while bringing 
guests for wildlife excursion and dolphin-
watching tours. After the question and 
answer session, photo-identification 
matching exercises were conducted with 
the guides using photographs of Irrawaddy 
dolphins and Humpback dolphins that have 
been photographed and identified from 
Cindy’s research (Figures 2a and 2b). 

Prior to the start of the training session, 
the guides were requested to complete a 
pre-training knowledge background quiz 
where six general knowledge questions 
were asked. All guides scored moderately, 
answering three to four questions correctly. 
Upon the completion of the training session 
and photograph matching exercises, the 
same set of six questions were asked in a 
post-workshop form to investigate if there 
were any knowledge-retention exhibited 
by the guides. Six of the guides either 
answered all correctly or obtained only one 
wrong answer, an increase of 40% from the 
pre-training quiz. The tourist guides gave 
their feedback via an anonymous form at 
the end of the training session. Some shared 
that the training session was like a refresher 
course, where they can relearn what they 
need to know. The videos and photographs 
that were showed during the training were 
a hit as most of the guides mentioned that 
those were what they liked best about the 
training, while a few expressed their interest 
in a possible on-site excursion training 
sessions. 

In Malaysia, to obtain a Permanent Tourist 
Guide License, one is required to attend 
courses related to basic tourist guide courses 
from certified tourism training institution. 
Additionally, they are also obligated to 
attend a number of Continuous Tourism 
Related Education (CTRE) in order to renew 
their license. The Sarawak Tourist Guides 
Association (STGA) organizes CTRE training 
throughout the year for the licensed 
tourist guides under the Association. The 
CTRE training for Sarawak tourist guides is 
approved by the Ministry of Tourism, Arts and 
Culture (MOTAC) Malaysia. 

One of our Research Fellow, Cindy Peter was 
invited to be a speaker for the CTRE session on 
18 August 2023. The objectives of the training 
were to enhance the knowledge of the tour 
guides pertaining to dolphins in Sarawak and 
to increase their guiding knowledge so that 
they can guide foreign tourists and promote 
the dolphin-watching tourism of Sarawak. 
Having studied marine mammals for over ten 
years, Cindy was selected as a speaker due to 
her extensive and relevant technical expertise 
in providing the training and imparting her 
knowledge. 

During the talk, Cindy shared about the 
biology and taxonomy of marine mammals 
found in Sarawak especially the Irrawaddy 
dolphins (Orcaella brevirostris), Indo-
Pacific Finless porpoises (Neophocaena 
phocaenoides) Indo-Pacific Humpback 
dolphins (Sousa chinensis) and Indo-Pacific 
bottlenose dolphins (Tursiops aduncus). 
The fifteen guides were also informed of the 
threats that are facing marine mammals in 
Sarawak, how they can play a part in ensuring 
the habitats of these marine mammals 
are kept clean and the authorities that are 
responsible if they ever come across stranded 
or dead marine mammals in Sarawak (Figures 18

Tourism Education and 
Training Program

Cindy Peter
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Figure 1a and 1b: Research Fellow from IBEC, Cindy Peter was invited to be a speaker for the 
Sarawak Tourist Guides Association (STGA) in August 2023.

Figures 2a and 2b: Photo-identification matching exercises were conducted with the tour 
guides using photographs of Irrawaddy dolphins and Humpback dolphins.



The Flora that time 
forgot

Wong Sin Yeng
The beginning of botanical exploration in 
Borneo can be traced back to Georg Müller 
who from about 1821 undertook exploration 
and mapping trips during when he made 
botanical collections for Carl Ludwig Blume 
who had arrived in Jawa two years earlier and 
at the time was beginning his botanical career 
(Blume 1843; Helbig 1941; Hoëvell 1849; Müller 
1843a,b,c). 

Johannes Gottfried ‘Hans’ Hallier, the botanist 
attached to Nieuwenhuis’ 1893–1894 Borneo 
expedition, is often credited as being the first to 
attempt a general flora of Borneo. However, the 
34 pages of his Beiträge zur Flora von Borneo(1) 
(Hallier 1916), is preceded by Korthals’ botany 
volume for the Verhandelingen over de 
natuurlijke geschiedenis der Nederlandsche 
overzeesche bezittingen(2) (Korthals 1839–
1842), the three volumes of Beccari’s Malesia 
(Beccari 1877–1883, 1884–1886, 1886–1890), 
and the 156 pages of the four published parts 
of Hubert Winkler’s Beiträge zur Kenntnis der 
Flora und Pflanzengeographie von Borneo(3) 
(Winkler 1910, 1912, 1913, 1914). Despite this 
promising start Borneo, today recognized as 
one of the twelve mega biodiversity centres 
of the world, has no recent overall survey of 
vascular plant families and genera. The most 
recent attempts at a complete enumeration are 
those of Merrill (1921) and Masamune (1942, 
1945). Furthermore, there has been seemingly 
no active project for complete vascular plant 
flora for Borneo since Winkler. 

It was therefore surprising to encounter in 
a biographical memoir of the prodigiously 
productive Elmer Drew Merrill (Robbins 1958), 
reference to two papers by Merrill dealing with 
Bornean Myrtaceae and Rubiaceae, published 
in Mitteilungen aus dem Institut für allgemeine 
Botanik in Hamburg(4) as part of a Beiträge 
der Kenntnis der Flora von Borneo(5) edited by 
Irmscher. 
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Further checking found this project 
mentioned by de Wit (1948: CXLVI), and 
Morton (1970: 58) but subsequently it 
appears to have been completely forgotten 
— most extraordinarily Merrill (1950) makes 
no mention of it despite having contributed 
two families (Merrill 1937a,b).

Further checking revealed that the project 
was initiated in 1927 by Irmscher, at that time 
a professor at the Universität Hamburg, and 
it was to there I turned to try to find what 
survived of the journal and of Irmsher’s work. 
Fortunately the relevant parts of the journal 
were in the Fachbereichsbibliothek Biologie 
of Universität Hamburg and through the 
kindness of Cyrille Claudel, Margarete Axnick, 
and Andrea Krohn (all Universität Hamburg) 
it was possible to acquire digital copies 
(Irmscher 1927a,b, 1928, 1931, 1937a) of the 
published parts, totalling 310 pages. The 
family accounts in alphabetical order are:

Amaranthaceae (Schwartz 1937a), 
Annonaceae (Diels 1927), Apocynaceae 
(Schwartz 1931a), Asclepiadaceae (Schwartz 
1931b), Asteraceae (as Compositae) 
(Schwartz 1937c), Bixaceae (Schwartz 
1937b), Combretaceae (Irmscher 1937b), 
Cyperaceae (Pfieffer 1928), Euphorbiaceae 
(Pax & Hoffmann (1931); Gentianaceae 
(Irmscher 1937c), Gesneriaceae (Kränzlin 
1927), Gnetaceae (Markgraf (1937), 
Magnoliaceae (Diels 1937), Melastomataceae 
(Schwartz 1931c), Meliaceae (Schwartz 
1931d), Nepenthes (Danser 1931), Opiliaceae 
(Schwartz 1937d), Orchidaceae (Smith 1927), 
Piperaceae (Schwartz 1931e), Poaceae [as 
Gramineae] (Pilger 1928), Podocarpaceae 
(Pilger 1937), Polygalaceae (Schwartz 
1937e), Sapindaceae (Schwartz 1937f ), 
Selaginellaceae (Alston 1937), Simaroubaceae 
(Schwartz 1931f ), Symplocaceae (Schwartz 
1931g), and Urticaceae (Schröte & Winkler 
1937). Additionally, there are papers on 
plankton (Kolkwitz 1931), mosses (Brotherus 
1928), and liverworts (Herzog 1931), and 
a report on Winkler’s fieldwork in Borneo 
(Winkler 1927). 
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Edgar Irmscher 

Edgar Irmscher (1887–1968) is today 
renowned for his work on Begonia, a genus 
on which he began publishing in 1913 
and continued working on almost until his 
death. He also studied Saxifraga particularly 
between 1912 and 1919 when he was 
working in Berlin as an assistant to Adolf 
Engler, and had an active interest in the then 
developing science of phytogeography much 
inspired by the work of Alfred Wegener the 
German geologist, climatologist, and polar 
explorer, who today is best remembered as 
the originator of continental drift hypothesis. 
It is odd that Irmscher abandoned the flora 
of Borneo after the war, especially since 
his Begonia work continued apace (109 
taxa described leading up to 1939 and 185 
described between 1945 and 1964). Perhaps 
odder still is that Merrill seemed to distance 
himself from the Beiträge der Kenntnis 
der Flora von Borneo. Given the political 
situation in Germany in the 1920s and 1930s, 
coupled with Irmscher’s prominent position 
in one of the major universities, and his 
abrupt dismissal and then ‘demotion’ to work 
at the Hohenheim Agricultural College (now 
Universität Hohenheim) in 1943. I began to 
wonder if there was a back-story. There was:

Irmscher, at least on paper, was a committed 
Nazi. He joined the Nationalsozialistische 
Deutsche Arbeiterpartei (NSDAP), better 
known as the Nazi party, in 1933 – the year 
that Hitler was appointed chancellor of a 
coalition government in Germany, and the 
same year that the Reichstag implemented 
the Enabling Act which gave Hitler 4 years 
of dictatorial power, during which time all 
other political parties and the unions were 
banned. In November of 1933 Irmscher 
signed the Bekenntnis der Professoren an 
den Universitäten und Hochschulen zu 
Adolf Hitler und dem Nationalsozialistischen 
Staat(6), and from 1936 to 1938 was leader 
of the Nationalsozialistische Deutsche 
Dozentenbund(7), a party organization 
of the NSDAP that emerged from the 
Nationalsozialistischer Lehrerbund(8) and 
was set up in July 1935 on order from Rudolf 
Hess. 

Most disturbingly between November 1936 
and November 1938 Irmscher was leader 
of the Hamburg Gaudozentenbund(9) the 
academic body tasked with checking the 
‘ideological reliability’ of degree candidates.  
Irmscher’s days in the sun were cut short in 
late 1942 or early 1943 when he was forced 
to resign his university position following 
a dispute over his inept running of the 
Gaudozentenbund with Karl Kaufmann, 
the Gauleiter(10) of Hamburg (Giles 1978; 
Grüttner 2004: 81–82), whom late in the war 
collaborated with Joseph Goebbels, Adolf 
Hitler’s Minister of Propaganda and Gauleiter 
of Berlin, to declare Hamburg an ‘open city’ in 
order to free up German troops to reinforce 
the defence of Berlin. In 1943 Irmscher 
was offered a position at the Hohenheim 
Agricultural College, near Stuttgart, where he 
taught until his retirement in 1959.

Concerning his Beiträge der Kenntnis der 
Flora von Borneo nothing further seems 
to have been produced after 1937 (there 
is nothing in Heft 8 or 9), and after Heft. 10 
(1939) the journal ceased publication until 
1957, by which time Irmscher was about 70. 
Although he continued to publish (mostly in 
Begonia) until 1964, even there not without 
quirks, such as never visiting Kew, although 
active in Singapore herbaria, it seems that his 
interest in general Bornean botany ceased in 
the late 30s and was never rekindled while 
seemingly his known past was enough 
to dissuade others, notably Merrill, to 
acknowledge their part in the project.

References

Alston AHG. 1937. Selaginellaceae. In: E. 
Irmscher, (Ed.). Beiträge zur Kenntnis der 
Flora von Borneo. Mitteilungen aus dem 
Institut für allgemeine Botanik in Hamburg 
7(4): 305–308.

Beccari O. 1877–1883. Malesia, volume 1. 
Genova, Tip. del R. Instituto sordo-muti.

Beccari O. 1884–1886. Malesia, volume 2. 
Genova, Tip. del R. Instituto sordo-muti.



22

Beccari O. 1886–1890. Malesia, volume 3. Genova, Tip. del R. Instituto sordo-muti.

Blume CL. 1843. Toelichting aangaande de nasporingen op Borneo van G. Müller. De 
Indische Bij 1: 103–176.

Brotherus VF. 1928. Musci. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von Borneo.  
Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(2): 115–140.

Danser BH. 1931. Nepenthaceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von 
Borneo.  Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(3): 217–221.

de Wit HCE. 1948. Short history of the phytography of Malaysian vascular plants. Flora 
Malesiana ser. 1, 4, LXXI–CLXI.

Diels L. 1927. Anonaceae (sic). In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von 
Borneo.  Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(1): 76–79.

Diels L. 1937. Magnoliaceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von 
Borneo.  Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(4): 310.

Giles GJ. 1978. University Government in Nazi Germany: Hamburg. Minerva 16(2): 196–221.

Grüttner, M. 2004. Biographisches Lexikon zur nationalsozialistischen Wissenschaftspolitik 
(= Studien zur Wissenschafts- und Universitätsgeschichte. Band 6). Synchron, Heidelberg.

Hallier H. 1916. Beiträge zur Flora von Borneo. Beihefte zum botanischen Centralblatt 34, 2e 
Abt.: 19–53.

Helbig K. 1941. Georg Müller, ein Deutscher pionier im Malaiischen archipel. Geographische 
Zeitschrift, 47. Jahrg., 2. H.: 88–94.

Herzog T. 1931. Hepaticae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von Borneo.  
Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(3): 182–216.

Hoëvell WR van. 1849. De dood van George Muller. Tijdschrift voor Nederlandsch-Indië 1(1): 
139–148.

Irmscher E. (Ed.) 1927a. Beiträge der Kenntnis der Flora von Borneo. Mitteilungen aus dem 
Institut ür allgemeine Botanik in Hamburg 7(1): 1–113.

Irmscher E. 1927b. Vorbemerkungen. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora 
von Borneo. Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(1): 1–2.

Irmscher E. (Ed.) 1928. Beiträge der Kenntnis der Flora von Borneo. Mitteilungen aus dem 
Institut für allgemeine Botanik in Hamburg 7(2): 115–178.

Irmscher E. (Ed.) 1931. Beiträge der Kenntnis der Flora von Borneo. Mitteilungen aus dem 
Institut für allgemeine Botanik in Hamburg 7(3): 179–262.

Irmscher E. (Ed.) 1937a. Beiträge der Kenntnis der Flora von Borneo. Mitteilungen aus dem 
Institut für allgemeine Botanik in Hamburg 7(4): 263–310.

Irmscher E. 1937b. Combretaceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von 
Borneo.  Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(4): 308.



23

Irmscher E. 1937c. Gentianaceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von 
Borneo.  Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(4): 308.

Kolkwitz R. 1931. Eine Planktonprobe aus dem Kapuas-Strom. In: E. Irmscher, (Ed.). 
Beiträge zur Kenntnis der Flora von Borneo. Mitteilungen aus dem Institut für allgemeine 
Botanik in Hamburg 7(3): 179–181.

Korthals PW. 1839-1842. Verhandelingen over de natuurlijke geschiedenis der 
Nederlandsche overzeesche bezittingen. Botanie: 1–259, t. 1–70.

Kränzlin F. 1927. Gesneriaceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von 
Borneo.  Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(1): 80–113.

Markgraf F. 1937. Gnetaceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von 
Borneo.  Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(4): 309.

Masamune G. 1942. Boruneo no kenka shokubutsu. Enumeratio phanerogamarum 
Bornearum. Taihoku Imperial University, Taihoku, Formosa, 739 pp. 

Masamune G. 1945. Boruneo no shokubutsu hoi. Enumeratio pteridophytarum 
Bornearum. Taihoku Imperial University, Taihoku, Formosa ii + 124 pp.

Merrill ED. 1921. A Bibliographic Enumeration of Bornean Plants. Journal of the Straits 
Branch of the Royal Asiatic Society, Special Number, 637 pp.

Merrill ED. 1937a. Myrtaceae. In: E. Irmscher (Ed.), Beiträge zur Kenntnis der Flora von 
Borneo.  Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(4): 269.

Merrill ED. 1937b. Rubiaceae. In: E. Irmscher (Ed.), Beiträge zur Kenntnis der Flora von 
Borneo. Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(4): 270–301.

Merrill ED. 1950. A brief survey of the present status of Bornean botany. Webbia 7: 
309−324.

Morton CV. 1970. The Fern Collections in Some European Herbaria, VI. American Fern 
Journal 60(2): 49–61.

Müller E. 1843a. Levensberigt van G. Müller. De Indische Bij 1: 177–196.

Müller E. 1843b. Proeve eenerr Geschiedenis van ein gedeelte der West-kust van het 
eiland Borneo. De Indische Bij 1: 197–319.

Müller E. 1843c. Matan en andere Etablissement op de Westkust van het eiland Borneo. 
De Indische Bij 1: 321–375.

Pax F, Hoffmann K. 1931. Euphorbiaceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der 
Flora von Borneo. Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(3): 
222–230.

Pfeiffer H. 1928. Cyperaceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von 
Borneo.  Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(2): 166–
176.

Pilger R. 1928. Gramineae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von 
Borneo.  Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(2): 177–
178.



24

Pilger R. 1937. Podocarpaceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von 
Borneo.  Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(4): 309.

Robbins WJ. 1958. Elmer Drew Merrill, 1876–1956. A Biographical Memoir. National Academy of 
Sciences, Biographical Memoirs 32: 274–333.

Schröte H, Winkler H. 1937. Urticaceae, I. Teil. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora 
von Borneo. Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(4): 263–268.

Schwartz O. 1931a. Apocynaceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von 
Borneo. Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(3): 258.

Schwartz O. 1931b. Asclepiadaceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von  
Borneo. Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(3): 259–262.

Schwartz O. 1931c. Melastomataceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von  
Borneo. Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(3): 237–257.

Schwartz O. 1931d. Meliaceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von Borneo. 
Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(3): 235–236.

Schwartz O. 1931e. Piperaceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von Borneo. 
Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(3): 231–234.

Schwartz O. 1931f. Simarubaceae (sic). In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von  
Borneo. Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(3): 234.

Schwartz O. 1931g. Symplocaceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von 
Borneo. Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(3): 257.

Schwartz O. 1937a. Amaranthaceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von  
Borneo. Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(4): 301.

Schwartz O. 1937b. Bixaceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von Borneo.  
Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(4): 304.

Schwartz O. 1937c. Compositae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von Borneo. 
Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(4): 304.

Schwartz O. 1937d. Opiliaceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von Borneo. 
Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(4): 301.

Schwartz O. 1937e. Polygalaceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von 
Borneo. Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(4): 302.

Schwartz O. 1937f. Sapindaceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von 
Borneo. Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(4): 303.

Smith JJ. 1927. Orchidaceae. In: E. Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von Borneo.  
Mitteilungen aus dem Institut für allgemeine Botanik in Hamburg 7(1): 9–75.

Winkler H. 1910. Beiträge zur Kenntnis der Flora und Pflanzengeographie von Borneo. I. 
Botanische Jahrbücher für Systematik, Pflanzengeschichte und Pflanzengeographie 44: 497–
571.

Winkler H. 1912. Beiträge zur Kenntnis der Flora und Pflanzengeographie von Borneo. II. 
Botanische Jahrbücher für Systematik, Pflanzengeschichte und Pflanzengeographie 48: 87–
118.



25

Winkler H. 1913. Beiträge zur Kenntnis der Flora und Pflanzengeographie von Borneo. III. 
Botanische Jahrbücher für Systematik, Pflanzengeschichte und Pflanzengeographie 49: 
349–380.

Winkler H. 1914. Beiträge zur Kenntnis der Flora und Pflanzengeographie von Borneo. 
IV.Botanische Jahrbücher für Systematik, Pflanzengeschichte und Pflanzengeographie 
50, Suppl.-Bd: 188– 208.

Winkler H. 1927. Kurzer Bericht über den Verlauf meiner Reise in Central-Borneo. In: E. 
Irmscher, (Ed.). Beiträge zur Kenntnis der Flora von Borneo. Mitteilungen aus dem Institut 
für allgemeine Botanik in Hamburg 7(1): 3–8.

Footnotes

1. Contributions to the Flora of Borneo.

2. Treatises on the natural history of the Dutch overseas possessions.

3. Contributions to the knowledge of the flora and plant geography of Borneo.

4. Communications from the Institute for General Botany in Hamburg.

5. Contributions to the knowledge of the Flora of Borneo.

6. Vow of Allegiance of the Professors of the German Universities and High-
Schools to Adolf Hitler and the National Socialist State.

7. National Socialist German Lecturers Association.

8. National Socialist Teachers’ Association.

9. Hamburg Association of Lecturers.

10. A Gauleiter (District leader) was a regional leader of the NSDAP who served 
as the head of a Gau (district). Gauleiter was the third-highest rank in the Nazi political 
leadership, subordinate only to Reichsleiter, and to the Führer himself.
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