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Abstract

The biodiversity database o f  non-human biota which consisted offlora, fauna, aquatic organisms and micro 
flora at the vicinity o f  Gamma Greenhouse (GGH) in Malaysian Nuclear Agency is under development. In 2011, 
a workshop on biodiversity and sampling offlora and fauna by local experts had been conducted in BAB to 
expose the necessary knowledge to all those involved in this study. Since then, several fie ld  surveys had been 
successfully being carried out covering terrestrial and aquatic ecosystems in order to observe species 
distribution pattern and to collect the non-human biota samples. The surveys had been conducted according to 
standard survey procedures and the samples collected were preserved and identified using appropriate 
techniques. In this paper, the work on fauna, micro flora and aquatic organisms was presented. The fauna and 
micro flora specimens were kept in Biodiversity Laboratory in Block 44. Based on those fie ld  surveys several 
species o f  terrestrial vertebrate and invertebrate organisms were spotted. A diverse group o f  mushroom was 
found  to be present at the study site. The presence o f  several aquatic zooplankton i.e.Cyclops, Nauplius; 
phytoplankton and bacteria i.e Klebsiella sp, Enterobacter sp etc. in the pond nearby proved that the pond  
ecosystem is in good condition. Through this study, the preliminary biodiversity list o f  fauna at the vicinity o f  
the nuclear facility, GGH had been developed and the work will continue fo r  complete baseline data 
development. Besides that, many principles and methodologies used in ecological survey had been learnt and 
applied but the skills involved still need to be polished through workshops, collaboration and consultation from  
local experts. Thus far, several agencies had been approached to gain collaboration and consultation such as 
Institut Perikanan Malaysia, UKM, UPM and UMT.

Abstrak

Pengkalan data biodiversiti bagi biota bukan manusia yang terdiri daripada fauna, organisma akuatik dan 
mikroflora di kawasan sekitar Gamma Greenhouse (GGH) di Agensi Nuklear Malaysia sedang dibangunkan. 
Satu bengkel tentang biodiversiti dan pensampelan fauna oleh pakar tempatan telah diadakan pada 2011 di 
BAB bagi memberi pendedahan mengenai pengetahuan berkaitan kepada semua yang terlibat dengan kajian 
ini. Semenjak itu, beberapa survei lapangan yang meliputi ekosistem daratan dan akuatik bagi memerhatikan 
taburan spesies dan pensampelan biota bukan manusaia telah dilaksanakan dengan jayanya. Survei tersebut 
dilaksanakan dengan berpandukan prosedur survei standard dan sampel yang dikumpulkan telah diawet dan 
dikenalpasti menggunakan kaedah yang bersesuaian. Kertas kerja ini mengetengahkan kerja yang berkaitan 
dengan fauna, mikroflora dan organisma. Spesimen fauna dan mikroflora kini disimpan di dalam Makmal 
Biodiversiti di blok 44. Berdasarkan beberapa survei lapangan tersebut, beberapa species vertebrata daratan 
dan organisma invertebrata telah ditemui. Cendawan daripada pelbagai kumpulan didapati tumbuh di kawasan 
kajian. Kehadiran beberapa jenis zooplankton seperti Cyclops, Nauplius; fitoplankton dan bakteria seperti 
Klebsiella sp, Enterobacter sp dan sebagainya di dalam kolam berdekatan membuktikan bahawa ekosistem 
kolam tersebut dalam keadaan baik. Melalui kajian ini, senarai biodiversiti awal bagi fauna, mikroflora dan 
organisma akuatik di kawasan sekitar fasiliti nuklear, GGH telah dibangunkan dan kerja-kerja berkaitan akan 
diteruskan bagi pembangunan data asas yang lengkap. D i samping itu, banyakprinsip dan kaedah yang  
digunakan dalam survei ekologi telah dipelajari dan digunakan. Namun kemahiran yang terlibat masih perlu 
dipertingkatkan melalui bengkel, kerjasama dan perundingan dengan pakar-pakar tempatan. Setakat ini, 
beberapa agensi telah dihubungi bagi mendapatkan kerjasama dan perundingan seperti Institut Perikanan 
Malaysia, UKM, UPM dan UMT.
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INTRODUCTION

Malaysia is embarking on the planning of a nuclear power programme (NPP), with a target o f operation o f its 
first nuclear power plant for electricity generation shortly after 2020. The NPP warrants a study on the 
environment, the biota and the ecosystems, particularly at the power plant site, to meet legal requirements as 
well as for public acceptance exercises. It is desirable that such study starts early, following the identification of 
the site. A  radiation facility must have its own desktop flora and fauna baseline data documented to back its 
safety operation as required by the authorities such as the Atomic Energy Licensing Board (AELB) and 
Department of Environment (DOE). The gamma greenhouse (GGH) at Malaysian Nuclear Agency is a R&D 
facility for mutagenesis o f biological samples (whole plants, plantlets, tissue and cell cultures) through long 
term, low dose or chronic irradiation. The gamma source is 137Cs sealed in pencil-like casing (Ibrahim, 2010). 
Although not similar in design and purpose as a nuclear power plant the GGH is chosen, as a model of a nuclear 
facility; the flora, microflora and fauna at its vicinity are studied, with respect to the environmental radiation and 
radionuclide levels at site. The objective of this ecological and biodiversity study of the area is to establish 
baseline documentation o f the terrestrial and aquatic flora and fauna species inhabiting the area under study for 
future reference, in relation to the safe operation of the facility, following standard procedures of ecological 
survey. It is also the intention of this study to further screen the species obtained in the study to be a potential 
reference materials (species) representing tropical region for environmental impact assessment due to radiation 
exposure. This paper specifically presents the work on fauna, microflora and aquatic organisms while the work 
on flora is presented in another paper.

MATERIALS AND METHODS

Study area

The area of interest which is the secondary forest around gamma green house (GGH) facility just 
within 2-3 km from the Malaysian Nuclear Agency main complex. The irradiation facility has concrete wall as 
its shielding and the hilly slope surrounding the back part o f the facility as its extra natural shielding. The area 
surrounding the facility consists o f nearly 100 ha of an old rubber plantation, which has now turned into 
secondary forest ecosystem. There is also a small pond situated near the entrance of the GGH. Thus far flora and 
fauna field survey was conducted within the safe zone, which is 300 m diameter o f the GGH (Figure 2.1). Field 
survey was carried out on Thursday, when this facility was shut down for maintenance.

Figure 2.1: The aerial map of the study area (courtesy of Dr. Azhar Mohamad, Nuclear Malaysia)



Survey, collection, preservation and identification of samples 

Vertebrate organism

Opportunistic and incidental observations of fauna species were recorded at all times during field 
surveys. Large terrestrial vertebrates such as amphibians and reptiles were observed and counted directly or 
trapped by using lift traps or by ‘identified and release’ methods. Sometimes the animals were identified by 
analyses of footprints and faeces or by interviewing the people living near the sampling site. Bats and birds were 
observed and recorded by a method known as point count. Mist netting was also performed to survey bats and 
birds (Zauyah and Arshad, 1992). Samples collected for display in zoological museum were preserved in 6% 
formalin solution or 70% ethyl alcohol.

Invertebrate organism

Sweep netting was carried out using collapsible insect nets around 10 in the morning. The fauna 
collected were anaesthetized in plastic / glass vial with. The fauna collected were anaesthetized in plastic/glass 
vial with ethyl acetate. Malaise trap was also used to collect flying insects. The trap was set up and left for 
several days. This trap is tent-like, made of an open-ended cloth and can be erected in certain flight pathways to 
enhance capture. The trap was set up and left for several days. Collection bottle containing trapped fauna was 
removed from trap and brought back to laboratory for treatment and identification. The invertebrates caught 
using the methods outlined above were mounted dry to display adequately the taxonomic features needed for 
their identification. Large invertebrates, butterflies and moths, for example, were pinned on setting boards, with 
the wings spread for display. Smaller invertebrates were either micro-pinned, mounted on card points or cards, 
using appropriate gum, displaying legs and antennae if possible. Preliminary identification of the invertebrates 
had been carried out but further identification to species level is being done with the help from an expert in 
UKM.

For earthworm sampling, in each sampling site, combination o f formalin extraction and hand sorting 
were used (Baker & Lee 1993). All collected earthworms were stored alive and killed in 50% ethanol in the 
laboratory (Richard et al., 2010). Specimens of the genus Lumbricus were separated from others and adults were 
morphologically identified to species using Sims & Gerard (1999).

Aquatic organism

Sampling was carried out in a pond near GGH (Figure 2.2). First sampling was done on 23 March 
2012. Aquatic planktons were collected by using plankton net at five sampling sites from the pond near GGH. 
Samples were collected in vials. Observation o f zooplankton and phytoplankton were done by using 
microscope. Isolation of bacteria was done by using serial dilution method and plating on Nutrient Agar. 
Bacteria are cultured on Chromagar for further screening. Pure colonies were kept as stock cultures for further 
study.

Figure 2.2: (a) Aerial map showing the location o f the pond near GGH where sampling of aquatic organisms 
was carried out; (b) Close view of the pond.



Mushroom

Systematic samplings of mushrooms at specific location (samples collection points of fauna group) 
were carried out on the 7th and 8th o f July 2012. The samples collected had also accounted for species 
frequencies found at each location as to reflects their distribution at such location. The sampling work of this 
nature required some necessary materials such as plastic sampling bags, labeling paper, note book and digital 
camera. These materials and camera were brought along during the sampling. After sampling work had been 
completed, the information on the detail o f the collected mushrooms were recorded; detailed photography of 
mushroom were taken and the samples were subsequently preserved in ethanol and stored in herbarium.

RESULTS AND DISCUSSIONS

Fauna

Preliminary field works and observation at the sampling site revealed the following groups of animals: 
small mammals/vertebrates, rodents, nematodes, and other invertebrates. Several species of local birds and bats, 
and large mammals such as wild boars, porcupines, civet-cats, squirrels and monkeys were also spotted.

Vertebrate organism

The list of birds, mammal and reptilian found at the vicinity of GGH were shown in Table 3.1, 3.2 and 
3.3 respectively.

Table 3.1: List of birds found at the vicinity of GGH.

Bil. Local name Scientific name Notes

1 Ayam hutan Gallus gallus

Interview and noise observation on the visit 
with Mr. Husni Ismail on 16 Jun 2011, 
Mr.Misman (25 May 2012)

2 Tekukur

3 Merbah besar (bebarau) P. melanicterus

4 Merbah kecil (rimba)
5 T iong batu 

(Gembala kerbau)
Acridotheres tristis

6. Burung Tiong/emas. 
Enggano Hill Myna

(Gracula enganensis)

6 Punai tanah Chalcophaps indica
7 Layang-layang Pseudochelidoninae 

and Hirundininae.

8 Merbuk Jambul
9 Murai batu Copsychus malabaricus
10 Itek Ibis

Table 3.2: List of mammals found at the vicinity of GGH.

Bil. Local name Scientific name Notes
1 Kucing hutan ( civet-cat) (Prionailurus planiceps) Interview
2 Landak (porcupine)

Malayan porcupine or Himalayan 
porcupine

(Hystrix brachyura) is a 
species o f rodent in the 
family Hystricidae.

Interview and observation o f the 
destroyed tree root.

3 Musang (pulut) P. hermaphroditus Spesimen was preserved.
4 Babi hutan ( wild boar) Sus scrofa Interview and destroyed effects on the 

trees and ground, estimated about 40
50 wild boar roaming around GGH



5 Monyet ekor panjang Macaca fascicularis
6 Tupai tanah (plantain squirrel)
7 Kelelawar
8 Tikus
10 Harimau akar

Table 3.3: List o f reptiles found at the vicinity of GGH.

Bil. Local name Scientific name Notes
1 Ular
2 Biawak Air /(biawak tikus Varanus salvator/ 

Varanus bangalensis
Direct observation

3 Mengkarong

Invertebrate organism

Preliminary identification o f the invertebrates collected from two field surveys were tabulated in Table 
3.4. It was found that dragonfly, grasshopper, moth, beetle and ‘penyengat’ were the common fauna in this 
study area. More species were collected in March 2012 compared to July 2011. In term of earthworm, 
preliminary sampling showed that only one species of earthworms was found and identified as Lumbricus 
terrestris L.

Table 3.4 : Order identification o f the fauna collected on different date.

Sampling date Local name Order Number of species
7 and 8 July 2011 Dragonfly Odonata 1

Grasshopper Orthoptera 2

‘Kepinding’ Euchistus servus 1
Moth Lepidoptera 2
Beetle Coleoptera 2

Ant, spider, ‘penyengat’ Hymenoptera 3
- Diptera 1

Earthworm - 1
30 March 2012 Dragonfly Odonata 4

Grasshopper Orthoptera 2
Moth Lepidoptera 4
Beetle Coleoptera 3

‘Penyengat’ Hymenoptera 5
‘Cengkerik’ - 1

Aquatic organism

Several aquatic organisms had been identified from water samples from the pond near GGH such as 
zooplankton (Cyclops, Nauplius) and phytoplankton. There are also some species that yet to be identified.

Mushroom

The type of mushroom species collected on 7th and 8th July is shown in Table 3.6. A total of 19 
mushrooms species had been collected; 16 species were preliminary identified based on their morphological 
features such as the shapes of fruiting bodies, shapes and type of stipes, gills or pores type mushrooms. The 
most frequently found mushrooms species were Ganoderma sp.,(9 locations) followed by Trametes sp. (5



locations) and Pycnopus sanguineus (4 locations). The non-identifiable mushrooms were labeled as species A, 
B, C and D.

Table 3.6: List of collected mushroom on 7th July 2011

Sampling date No. Species Frequency
7 July 2011 1. Shizophyllum commune 2

2. Favolus sp. 1
3. Ganoderma sp. 7
4. Trametes sp. 1
5. Mycenia sp. 1
6. Coprinus sp. 1
7. Postia sp. 1
8. Marasmius sp. 1
9. Pycnopussanguineus
10. Stereum sp. 1

8 July 2011 1. Daedalea sp. 1
2. Ganoderma sp. 1
3. Lactarius sp. 1
4. Trametes sp.
5. Trametesviscolor 1
6. Pleurotus sp. 1
7. Polyporus sp. 1
8. Pycnoporussanguineus 1
9. Ganodermalucidum 1
10. Piptoporus sp. 1
11. Peniophora sp. 1
12. Hypochnicium sp. 1
13. Atrodia sp. 1
14. Vuilleminia sp. 1
15. Coniophora sp. 1
16. Species A 1
17. Species B 1
18. Species C 1
19. Species D 1

Collaboration and consultation obtained

In order to gain knowledge and skills in the different aspects necessary for this project, discussion, 
collaboration and consultation with several local agencies, universities and institutes have been carried out since 
2011. Based on discussion with several universities, two series of flora and fauna sampling workshop had been 
carried since 2011 and one will be in 2012. Consultation on sampling and samples preservation method as well 
as samples identification from the experts from universities was obtained from time to time. Discussion with 
Institut Perikanan Malaysia has resulted the initiation o f future collaboration in the aspects o f marine 
biodiversity. Besides that, an official visit to University Malaysia Terengganu has resulted collaboration in the 
aspects o f marine R&D.

Problems and limitation encountered

During implementation o f the activities of this project, several problems are encountered. One of the 
problems was improper sampling plan implemented due to lack of knowledge and experience, which further 
caused the data obtained to be statistically insignificant. Next, the incomplete knowledge and proper skills in 
samples preparation have rendered the insect samples collected to be void for identification process and for 
display purpose.



The list of fauna available at the vicinity of GGH will be updated further through correct sampling plan 
and procedures. Database of the biodiversity will be developed and it will then be referred to screen for potential 
reference organisms which are to represent tropical region in environmental impact assessment due to radiation 
exposure. Besides establishing a baseline data of the biodiversity at a nuclear facility, the implementation of the 
activities o f this project are also aimed for capacity building in ecological survey. This is important in order to 
achieve the objective of supporting radiological impact assessment (RIA) and environmental impact assessment 
(EIA) requirement for national NPP development in the future.

Ways forward

CONCLUSION

In conclusion, the initial results showed there were various fauna, mushrooms and aquatic organisms at 
the vicinity of GGH. Monitoring and database development are long term studies. Therefore, further 
investigation of the biodiversity at this area is still in progress. This research activity is a good start for capacity 
building in ecological survey. It will support radiological impact assessment (RIA) and environmental impact 
assessment (EIA) requirement for NPP development.
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