
Field Projects International Fringe Ford Field Station

Course Introduction 
Biological research is turning to genetic research methods for a 
more in-depth look into the factors that encode behavior and 
physiology. Today, we use genetic techniques to determine species 
delimitations, define populations, understand mating systems, 
explain behavioral differences in foraging efficiency, screen for 
diseases, conduct paternity studies, evaluate immune status and 
functioning, and explore microbiome diversity.  Moreover, these 
are just a few examples of the full breadth of the field as applied to 
wildlife biology.  

In the past few years, we have witnessed the successful 
deployment of instruments that have enabled molecular work to 
take place ‘on-the-fly’ and in the field. These new tools are 
minimizing the hassles and barriers associated with transporting 
biological samples around the world to distant labs that possess the 
equipment and resources to extract, amplify, and sequence DNA. 
In many ways, this new technology is democratizing wildlife 
research by empowering field scientists all around the world with 
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the genetic tools to directly advance their research and 
conservation initiatives.

In this course, we will utilize a portable field molecular biology 
laboratory in the rainforests of the Western Ghats of Kerala, India.  
We will examine how to conduct field research, collect samples, 
and extract, amplify, and sequence them. Finally, we will interpret 
genetic data to answer several practical research questions 
featured in the following case studies on wildlife ecology and 
natural history: wildlife forensics, eDNA screening, biodiversity 
screening via micro-predator blood meals.  

This course will take place at forest hill station by the name of 
Fringe Ford, a location with no dedicated laboratory 
infrastructure.  That is right; participants will be working with a 
FULLY MOBILE molecular laboratory. This course will focus on 
training next-generation biologists, ecologists, and 
conservationists.  Participants will acquire the practical know-how 
to employ genetic research tools in the field and obtain answers in 
real-time.

Case Studies 
We will focus on areas in which cutting-edge molecular techniques 
can help us solve mysteries common to wildlife research and 
conservation efforts across the planet. We will work from only 
opportunistically collected noninvasive or unprotected invertebrate 
samples to assist in building a reference DNA library for this site. 

Class size and time permitting, the three case studies we hope to 
complete are:

1. Wildlife forensics: from noninvasive, opportunistic sampling of 
wildlife at Fringe Ford
2. Diversity assessments through eDNA
3. Biodiversity monitoring via micro-predator blood meals 

Case 1: Wildlife Forensics
In 1986, the first criminal was captured by DNA fingerprinting, a 
process developed at the University of Leicestershire in the UK. 
Semen stain samples from two murders were collected and 
matched to the same perpetrator. An innocent man accused of the 
crimes was exonerated, and the real culprit caught. Since then, 
forensic DNA research has revolutionized the way crime scenes 
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are processed, and biological samples screened. However, DNA forensics is not restricted to human 
applications alone. You can DNA fingerprint anything, and one way in which we do so in wildlife biology is 
to use barcode databases. 

In this case study, we will non-invasively collect samples from a variety of sources (feces, hair, discarded 
skin, molts, and more) and use existing DNA databases to identify specimens down to the smallest possible 
taxonomic unit. To do this, we will amplify several DNA markers from each sample, and compare 
sequences obtained in the field with online reference databases.

Laboratory Skills: Sample collection, sample storage, sterile handling technique, DNA extraction, PCR 
amplification, gel electrophoresis, DNA clean-up and library preparation, sequencing on the MinION, and 
real-time species identification with the WIMP workflow. 

Case 2: eDNA Biodiversity Assessments
Almost everyone will agree that biodiversity is a good indicator of environmental health and that the 
overwhelming trend worldwide is unfortunately to see a decline in biodiversity. However, measuring 
diversity is not easy. It involves answering a range of difficult questions such as: which plant or animal 
groups should be assessed? Are measurements in one location comparable to those from another? How 
often can these measures be feasibly made?

In this case study, we will measure biodiversity from environmental samples, assessing both prokaryotic 
communities using universal 16S rRNA markers and eukaryotic diversity using 18S rRNA markers. We 
will explore how fast, efficient, and replicable this technique is across sites and over time. Even better, as 
more bacterial and eukaryotic sequences are deposited to publicly accessible databases, these analyses will 
become increasingly sensitive and informative. This is a valuable case study for the field station and 
translates into a powerful skill that participants will exercise in the future.

Laboratory Skills: Experiment design, eDNA sample collection and storage, sterile technique, DNA 
extraction, 16S, and 18S rRNA PCR amplification, gel electrophoresis, DNA clean-up, and library 
preparation, sequencing on the MinION, and OTU calling, OTU mapping to reference database, and data 
summary.

Case 3: Micropredator Bloodmeal Assessment
Some of the most impressive and charismatic animals that exist today are also elusive and difficult to 
monitor. Now people use pug mark traps, camera traps, drones, scat detection dogs, passive bioacoustics 
monitoring, and mark and recapture techniques to monitor wildlife populations. All of these techniques are 
indispensable to today's research and conservation efforts, but they are costly, time-consuming, and don't 
always provide enough data to confidently determine that a species is present or not, let alone if its 
population is stable.

Enter the micro-predators; those pesky, annoying, bite-sized, heat-seeking missiles that we regard as more 
of a nuisance than anything else. In this case study, we will take advantage of the leech's indefatigable 
mission to consume blood from endothermic animals. By collecting blood-fed leaches, we should be able to 
detect signals of the host animals that they have fed on for up to four months after they have had a meal, 
according to recent studies. We will amplify host DNA using both COI and Cytb mitochondrial DNA 
markers.
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Laboratory Skills: Experiment design, invertebrate sample collection and storage, sterile technique, DNA 
extraction, PCR amplification, gel electrophoresis, DNA clean-up and library preparation, sequencing on 
the MinION, and real-time species identification with the WIMP workflow.

We will try to answer a few additional questions with all case studies:
• Can we use the What’s In My Pot (WIMP) workflow to accurately classify the taxa in these case 

studies?
• To what extent can we increase our efficiency by multiplexing samples and even projects on a single 

flow cell?
• Can we effectively wash a flowcell and then use it for an entirely different purpose (AKA two 

experiments for the price of one)?
• How long does the MinION need to run to minimize sequencing error?

Course Objectives 
The broad goals of this course are to give participants advanced training in field techniques important to the 
collection of biological samples from wildlife, their prey, and their parasites, all the way to sequencing DNA 
from these sources. The course has the following specific objectives:

• To engage in both independent and team-based data collection

• To teach sample collection techniques from invertebrates to megafauna

• To learn sample storage and clean-lab protocols tailored for fieldwork

• To extract DNA in a portable field laboratory

• To test DNA quality and quantify it

• To run basic PCRs for a range of markers using multiple protocols (smaller, lighter, lower-scale and 
more rugged than typical lab-based instruments)

• To explore metagenomics in the field using case studies

• To train participants in bioinformatics skills required to analyse these data

• To involve all participants in the publication of all data collected on the field course (co-authorship 
guaranteed to everyone who participates in subsequent data analyses)
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Course Topics
Topic of Study Activity Description

I. Introduction

> Threats to the tropical forests of 
the Western Ghats of India; local 
conservation efforts

Lecture A review of the major conservation 
approaches in the Wyanad forests, 
including the conservation and 
research efforts at Fringe Ford.

> Field ethics, safety precautions, 
rules,and useful tips.

Discussion Keeping your footprint to a minimum 
while working with wildlife in the 
tropics, and ensuring your safety and 
that of the wildlife around you.

> DNA sequencing and genomics Lecture/Discussion An introduction to genomics and its 
practical applications in the field

> Genomics and Ethics Discussion What should we be thinking about 
when applying genomics to wildlife 
research? Whose rights come into 
question? Do different countries 
regulate genomics in different ways?

II. Navigation and Space Use

> Basic functions of a handheld 
GPS and compass

Demonstration Getting familiar with the most 
important pieces of equipment you will 
have in the field.

> Waypoint and track data and 
how to use them

Exercise Recording key features of the research 
station with waypoints and tracks

> Visualizing spatial data Exercise Manipulation of GPS data; creating a 
digital field map (laptop with USB port 
required for each participant)

III. Collecting Biological Specimens

> Field methodology: indirect 
observation and biological 
sampling

Lecture/Practical Exercise Tracking primates, identifying plants 
based on botanical features, and 
collecting non-contaminated samples 
from each. 

> Field methodology: sample 
storage and preparation

Lecture/Practical Exercise Sample collection methods in the field, 
time-scales for DNA deterioration, and 
field laboratory sterile technique 
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IV. Basic Field Laboratory Techniques

> Basic laboratory techniques Practical Exercise Regardless of participant background, 
we will spend a moment practicing 
good pipetting techniques, sample 
volume calculations, and gel loading 
techniques. Repetition is key, getting 
everyone onto the same skill level

> Laboratory Safety Lecture/Practical Exercise Even in the field, lab safety is critical. 
We will go over protocols, cautionary 
tales, and specific examples of how not 
to hurt yourself in a field laboratory.

> Lab recipes Practical Exercise We will learn the processes behind the 
various lab protocols or recipes we will 
be following in this course

V. Genomics in the Jungle

> DNA barcoding Lecture The history of species identification 
using barcodes, including some of the 
most exciting applications in wildlife 
science

> Environmental DNA Lecture DNA is everywhere, in everything - so 
why would we care about picking up 
trace DNA? What are the useful 
applications of this technique?

> Microbiome analyses Lecture Microbiome analyses can tell us a great 
deal about human health - can the 
same be said for animals? What is a 
normal monkey gut even look like?

VI. Genomics in a Jungle Lab

> DNA extraction Practical Exercise Whole genome amplifications and 
genomic DNA extraction

> DNA quantification Practical Exercise How much DNA do you have?

> PCRs Practical Exercise Amplifying markers for all three case 
studies using PCRs in a field laboratory

> Gel electrophoresis Practical Exercise Testing if your PCR worked using gel 
electrophoresis and PCR product 
quantification

Topic of Study Activity Description
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> Library prep Practical Exercise Creation of DNA libraries from samples

> Multiplexing and indexing Practical Exercise Minimising sequencing costs by 
running multiple samples in a single 
run - multiplexing and indexing 
samples to tell them apart afterwards

> Using the MinION Practical Exercise Learn to run sequences on a MinION 
device - cutting edge genetic 
sequencing using nanopore flowcells

> Basic bioinformatics Practical Exercise How to interpret data from the MinION 
- both real-time and post-hoc

V. Excursions and Activities (time and weather permitting)

> Ranganathittu Bird Sanctuary Excursion Opportunity to visit a native and 
migratory bird sanctuary just outside of 
Mysore city. We will explore the 
grounds , enjoy a boat safari tour, and 
have an authentic South Indian 
breakfast.

> Mysore Palace and Markets Excursion In-between bioinformatics workshops 
participants can visit the home of the 
Maharaja of Mysore and a number of 
sensory explorations of food, spice, 
and crafts markets.

> Nagarhole National Park Excursion Jungle safaris in the national park 
adjacent to the our field site, will 
provide some of our best chances to 
see India’s iconic predators and prey 
species

> Wildlife SOS: Sloth Bear 
Sanctuary

Tour We start the course with a visit to the 
Wildlife SOS headquarters in 
Bangalore where a variety of 
threatened or abused animal species 
are cared, not least of all India’s sloth 
bear, which we have seen on camera 
traps at Fringe Ford.

Topic of Study Activity Description
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Daily Schedule 
Date Activities

29/30 Dec. Arrive in Bangalore 
- Visit Wildlife SOS Sloth Bear Center 
- Spend night in Bangalore City

31 Dec. Morning:  
- Travel to Mysore (breakfast en route) 

Afternoon: 
- Course overview meeting and city excursion 

Night: 
Lecture 
- Introduction to Bioinformatics

1st July Morning: 
- Ranganathittu Bird Sanctuary (breakfast included) 

Afternoon: 
 - Bioinformatic workshop and practice session 

Night: 
Lecture 
- The pre-genomics era and wildlife biology

2nd July Morning: 
- (Early) Bioinformatics wrap-up 
- (Late) Visit to Mysore Palace 

Afternoon: 
 - Drive to Fringe Ford (via Nagarhole National Park) 

Night: 
Lectures 
- The genomics era and wildlife biology

Date
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3rd July Morning: 
- (Early) Get-to-know your forest - Navigation training 
- (Late) Field laboratory set-up 

Afternoon: 
 - Set-up invertebrate traps 
- Plan sampling routes and schedules 

Night: 
- Quiz 1 
- Paper discussion

4th July

Morning and Afternoon: 
- Split into teams (sample collection & lab prep) 

- Collect and preserve samples 
- Molecular laboratory boot camp training 

Night: 
- Begin DNA extractions 
Lectures 
- The Pet Trade and Wildlife Forensics

5th July

Morning and Afternoon: 
- Split into lab teams (extractions & amplifications) 

- Begin PCR and gel imaging 
- DNA Extractions 

Night: 
- Finish DNA Extractions 
Lectures 
- Environmental DNA

6th July

Morning 
- Visit to Nagarhole National Park 

Afternoon: 
- PCR and gel imaging 

Night: 
- Quiz 2 
- Barcoding PCRs

ActivitiesDate
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7th July

Morning: 
- Barcoding PCRs 
- Sample Normalization and Pooling 

Afternoon 
- Library prep 

Night: 
- MinION Sequencing

8th July

Morning and Afternoon: 
- Catch-up day 
- Forest sight seeing 
- Monitoring sequencing runs in real-time 

Night: 
- Real-time data processing

9th July

Morning and Afternoon: 
- Return to Bangalore (via Nagarhole National Park) 

Night: 
- Lab book wrap-up (group project activity)

10th July

Morning: 
- Results: Class bioinformatics session 

Afternoon: 
- Next steps discussion 
- Final quiz 

Night: 
Dinner in Bangalore

11th July All Day: 
-Course departure

ActivitiesDate
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Course Work 

Lab notebook (250 pts)
Paper notebooks in a lab are soon becoming a thing of the past. We will instead keep digital laboratory 
notebooks to keep up with the times, and to conserve paper in a field environment where paper copies 
are not reliable. For the purposes of this course, students can use any word processing software that they 
prefer and have available on their own laptops.

Sample List (100 pts):
All participants will contribute towards the course sample list, documenting a range of metadata for each 
sample that will help us identify it in the future. The ongoing sample list will be judged as a group at the 
end of the course and individual effort to locate and collect samples will also be appreciated.

Lab Exercises (250 pts):
Every case study is going to involve a series of lab sessions, some which may have reports due at the end. 
Your ability to complete the exercises, remain enthusiastic and a good team player will determine your 
grade for each lab exercise.

Navigation (100 pts)
All field courses, even one that focuses on genetics, requires that students learn basic forest orienteering 
skills. Participants must learn and demonstrate how to use a handheld GPS and compass to navigate a 
trail system, find their way back to the trail system, and ultimately back to basecamp.
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Course Assessment Criteria 
Individual and group assignments will be assessed according to the following point schedule:

Assessment Item Description Points Possible Total Points 
Possible

GPS map and track 
log

Students are to continuously maintain a GPS tracks 
log 100

1000

Lab notebook Benchling report 250

Lab exercises Reports from various exercises, benchling or paper 250

Sample List Completion and contribution to a sample collection 
log

100

Quiz 1 100

Quiz 2 100

Final Exam 100
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