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Summary of the research project 
Freshwater ecosystems are one of the most threatened environments in the world. However, the best way to 
monitor and manage these environments in order to conserve freshwater biodiversity remains underexplored in 
tropical regions. 
 
Monitoring and management of plant and animal communities has traditionally relied on visual detection and 
counting. Recent advances in genetic sequencing accompanied by a rapid fall in the cost of these techniques have 
led to global interest from the scientific community in using next-generation high throughput sequencing to improve 
the accuracy and reliability of biodiversity monitoring. The term ‘environmental DNA’ (eDNA) refers to genetic 
material extracted from bulk environmental samples such as soil, water, or air (Barnes & Turner 2016). This includes 
DNA which has entered the environment from faeces, saliva, urine and skin cells of animals which inhabit water 
bodies or visit the water temporarily (e.g. to drink) (Rees et al., 2014). The potential benefits of monitoring aquatic 
environments using eDNA include higher detection sensitivity (i.e. increased ability to detect rare species), cost 
efficiency (due to reduced time spent on taxonomic identification) and less disruption to species and habitats since 
the target organisms do not need to be visualised or captured for monitoring purposes (Cristescu and Hebert, 2018).  
 
Despite the growing literature and interest in eDNA as an aquatic survey tool, questions remain about the best 
methods to use for generating reliable presence/absence data for aquatic species. A review by Roussel et al. (2015) 
highlights the need for more research studies which make comparisons between species distribution data from 
eDNA versus traditional survey methods.  
 
The aim of this PhD project is to test the feasibility of using eDNA analysis of water samples to quantify local fish 
species richness in Malaysian rainforest streams compared to traditional survey methods. 
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Entry requirements 
 

Required:  

 Malaysian nationality (funding is provided by the Malaysian government, therefore only Malaysian nationals can 
be considered for this position) 

 First or upper-second BSc (Hons) degree in Biological Sciences (ecology, environmental science, conservation 
biology, aquatic biology, zoology) and/or Genetics / Biotechnology. 

 Keen interest in biodiversity research, including ecological and genetic approaches to biodiversity studies 

 Proficiency in spoken and written English 

 Able to work independently in the field for up to 1-2 months at a time (supervision and training will be given) 
 
Desirable: 

 Previous experience of DNA extraction from tissue samples, PCR and/or genetic sequencing. 

 Previous experience of fieldwork in tropical rainforest environments 

 Previous experience of statistical analysis using R 

 Knowledge and/or interest in aquatic biology, including fish biology and taxonomy 
 
Funding 
Project duration: 3 years 
Start date: 12 January 2020 
Stipend: 2300RM per month 
Location: This project will be based at Monash University Malaysia campus in Subang Jaya 
(https://www.monash.edu.my/about/maps). Two or three extended periods of fieldwork (up to 2-3 months) to 
collect samples will be expected of this position. 
 
Training 
The PhD student hired for this project will received training in:  
1. Ecological survey techniques, including taxonomic identification of fish specimens  
2. Collection and sequencing analysis of eDNA samples using short or long read sequencing technologies and 
bioinformatics at the Monash University Malaysia Genomics Facility.  
3. Soft skills training under the Monash Doctoral Programme including: Leadership, Project Management, Scientific 
Writing and Presentation skills. 
 
Applications and further information 
For further information and/or to submit an application please contact Dr Holly Barclay 
(holly.barclay@monash.edu). Your application should include (a) a cover letter outlining your interest in this PhD 
project and briefly describing how you meet the Entry Requirements listed above (b) your CV. 
 
This position will remain open until it is filled. 
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