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Introduction  

The Galapagos Whale Shark Project is a cross-institutional research initiative formed in 2011. Its goal is 
to bolster scientific understanding of the whale shark and to enhance conservation management within 
the Galapagos Archipelago, Galapagos Marine Reserve (GMR) and more widely in the region. Over the 
course of the last four years, researchers have tagged 49 individuals and successfully tracked shark 
migration routes from the Galapagos Islands to the coast of mainland Ecuador and Northern Peru, and 
have made a considerable contribution to the global identification database.  

Surveys, observations and data indicate around 700 individuals pass through the Galapagos each year 
from mid-June until late-November, the majority being mature adult females displaying signs of 
pregnancy. We propose that Darwin Island is a navigational waypoint to the offshore feeding ground of 
the Equatorial Front, located off the continental shelf of South America. Darwin may also function as an 
open water pupping area. This report describes the work undertaken, and results, of the 2015 fieldwork 
season. 
 
Objectives for Whale Shark (WS) Investigation 2015 

The principal objectives of the 2015 whale shark research season were to: 
- Gain a clear understanding of the role the GMR plays in the life cycle of the whale shark and, at a 

regional level, to increase knowledge of population structure, abundance, seasonal movements and 
migration. 

- Raise global awareness of the whale shark as ambassadors for sharks and marine conservation, and 
document the natural history using underwater video and photography. Increase local awareness as 
to the importance of the GMR for migration of pelagic marine species, including whale sharks. 

- Ascertain the feasibility of creating protected areas both on a regional and global level. 

Fieldwork objectives (relating to additional specific objectives) were: 
- Determine migratory routes on a regional level by tagging 10-15 whale sharks at Darwin Arch. 
- Obtain blood samples to ascertain hormonal/general health and possible pregnancy data. 
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- Collect tissue samples for DNA and Fatty Acid analysis to determine dietary habits.  
- Plankton collection as indicators of trophic levels with stable isotopes. 
- Deploy a CATSCam on a whale shark to capture behaviour and interaction with associated species. 
- Maintain database with sightings, basic biometric measurements, photo identification details, and 

pertinent details about circumstances and conditions of individuals tagged and photo identified. 
 

Whale Shark Investigation – 2015 season 

The 2015 research season consisted of fieldwork in June, July and August undertaking tagging, photo-
identification and monitoring of whale sharks off Darwin Island in the northernmost area of Galapagos. 
Sharks were located only in the latter part of August, despite carrying out aerial surveys by helicopter 
and underwater surveys down to depths of 400m. A late season fall in water temperatures brought a 
favourable increase in marine activity around the dive site of Darwin Arch, a noticeable pattern for the 
last three seasons. The conditions are likely due to fieldwork coinciding with an extended warm season 
with abnormally warm sea surface temperatures lasting into July–August (generally greater than 26˚C), 
which in the previous two research seasons has meant that whale shark sightings decrease dramatically. 
For 2015-16, an El Niño event of major proportions is predicted, potentially exceeding the 1997-98 event 
(considered the strongest in recorded history).  

The outcomes of the project and fieldwork, as related to the objectives listed above, are explained below: 

1. Research Activity Outcomes  

Satellite Tagging 

Twelve tags were deployed to evaluate spatial behaviour of whale sharks. Tracks of the tagged whale 
sharks are shown in Figures 1 and 2. 

 Six SPOT5/6 tags were deployed, two detached within 48 hours and another two gave data for two 
months. A further tag provided sporadic data for three months, whilst a final tag transmitted until 
December 2015 (Figure 1). The whale sharks tagged displayed curious behaviour, venturing the 
furthest south of any sharks tracked and, of those tracked in 2015, not one moved westwards towards 
the Equatorial Front.  

 Four miniPAT tags (2x four-month programed release and 2x eight-month programed release) 
operated well with one of the four-month release tags detaching after five weeks’ deployment and 
the other resurfacing on the programmed date. The remaining two eight-month release tags are 
believed to still be active and once retrieved, the data will be analysed.  

 The CATSCam tag with inbuilt HD camera successfully released as programmed and was retrieved 
approximately 12 nm west of Darwin Island. The camera recorded never before seen behaviour of 
Galapagos sharks “cleaning” against whale sharks.  

 One SPLASH tag and one SeaMod Sea Tag GEO/PSAT tag were deployed but, unfortunately, both 
detached or were removed by another shark within 24 hours. Previous unsuccessful trials with six Sea 
Tags means we have opted not to continue using these tags.                                              

2015 marks the third year of deploying tags. We reviewed the efficacy of our tagging program thus far, 
helping with planning our tagging program for the future. Generally, we had much higher success rates 
and retention this year with all tags, with the exception of the SeaMod Sea Tag. The MiniPAT tags worked 
especially well and we are strongly considering moving towards exclusively using these tags over SPOT 
tags. Whilst MiniPATs are more expensive, they are reliable and unplanned detachments have been 
shown to occur less frequently. CATSCam satellite tags have also shown promising initial results and we 
hope to expand this form of tagging in future field trips to help reveal aspects of behaviour that other 
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tagging techniques cannot record. The whale shark tracks generated by this project have already brought 
about real conservation and management outcomes. The Galapagos National Park Directorate requested 
the tracks as part of the on-going participatory process to re-zone the Galapagos Park and Marine 
Reserve and this data was key to proposing the closure of both Darwin and Wolf to all fishing activity. A 

Figure 2. Satellite tracks for whale sharks tagged by the GWSP from 2011-2015. 

Figure 1. Partial migratory loop showing adult female whale sharks making long distance movements 
into the central Pacific Ocean (Jul-Sep) then returning through Galapagos to coastal Ecuador and Peru. 

by year end. 
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simultaneous non-participatory proposal also utilized our data to advocate successfully for closure of the 
entire northern region.  

Initial data analysis of the tracking data was performed in partnership with Dr John Ryan, an 
oceanographer from the Monterey Bay Aquarium Institute. It determined that the whale sharks of 
Galapagos are occupying an extremely narrow temperature range at both the oceanic Equatorial Front 
in the third quarter of the year, and the coastal Humboldt Upwelling in the final quarter. 

Photo-identification 

Whale sharks were photographed during field cruises, whenever possible, to recognize and identify their 
distinctive dot patterns with particular emphasis on those with a satellite tag. Images were submitted to 
the ECOCEAN whale shark global data bank at www.whaleshark.org for identification. Identifying the 
location of individual sharks provides an insight into their global movements throughout the year. Laser 
Photogrammetry, another component of photo-identification, utilises a setup of a digital camera with 
two green laser pointers to estimate the size of Whale Sharks. Each shark was photographed from the 
head to the base of the dorsal fin and the image analysed to find the total length to add to the global 
database. In 2015, this underwent a redesign to make its operation less cumbersome, which has proven 
beneficial.  

Fifteen sharks were new to the global database, raising the total number recorded from Galapagos to 
158. We also identified a shark that was first recorded near Darwin as a pregnant female in 2011 and was 
pregnant again in 2015. This provides the world’s first information of reproductive frequency in whale 
sharks.  

Tissue samples and plankton tows:  

During the 2015 season, tagging was prioritised over biopsy collection, hence a total of four tissue 
samples were collected from pregnant female sharks to ascertain hormonal/general health and possible 
pregnancy data. Tissue samples were extracted using a speargun or pole spear with a modified tip. Tissue 
samples were split for differing analysis, with one third frozen and kept at the University of San Francisco 
de Quito (USFQ), one third preserved in ethanol for DNA extraction and the final third frozen for stable 
isotope and fatty acid analysis. 10 plankton (samples) tows were undertaken to determine the general 
location of feeding and the trophic level occupied by the whale sharks. Analysis is being carried out in 
collaboration with the USFQ, Galapagos Science Center (GSC) and Marine Megafauna Foundation 
(MMF). 

We have modified some of the blood sampling equipment to improve our collection rate on future 
fieldwork (e.g. by redesigning our biopsy tips), as we made several attempts where tissue was not 
extracted. Post-trip discussions with the Galapagos National Park authority have proven fruitful, as we 
were granted permission to use archival whale shark samples collected in previous years. This work will 
be undertaken over the 2016 research season. The results of both analysis will be available later in 2016.  

Blood Draw 

Blood samples from whale sharks can assist in determining reproductive state (i.e. pregnancy) of the adult 
females by analysing hormonal levels, but it can also provide information on the baseline stress levels. 
This would be useful for future comparison of entangled whale sharks and post-release risk to survival, 
and provide basic insights into the health and blood chemistry. This technique was trialled in 2015 to 
determine the feasibility of undertaking blood draws in the field, as thus far this technique has only been 
successful under controlled conditions in aquariums. The first attempt in the field was unsuccessful due 
to the constant movement of the whale sharks and the presence of strong currents, as well as the need 
to locate the appropriate part of the whale shark for drawing blood. Despite several attempts, no blood 

http://www.whaleshark.org/
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was collected as the needle was too small but this technique will be attempted in 2016 with a larger 
gauge needle.  

Aerial Surveillance 

Aerial surveillance was carried out for the first time in Galapagos on May 2016 by way of an exploratory 
study around southern Isabela using unmanned aerial vehicles (UAVs, also known as ‘drones’) to survey 
the ocean surface to a distance of 10 km offshore. This new approach has considerable potential to 
assist long term monitoring of marine megafauna in the Galapagos Marine Reserve. 

2. Outreach, Education and Awareness Outcomes 

Outreach, education and awareness is a strong focus for the Whale Shark Project. As previously 
mentioned, the Galapagos National Park Directorate utilised the tracked movements of tagged sharks 
as part of an ongoing process to re-zone the Galapagos Park and Marine Reserve to limit fishing activity. 
Other activities carried out during this period include the following: 

Workshops 

Representatives from the project were asked to present our findings at a workshop in December 2015 
organized by the World Wildlife Fund (WWF). The workshop was attended by Ecuadorian Government 
agencies and the focus was to discuss a process linking mainland Ecuador coastal marine protected areas 
and developing a national plan for the conservation of marine megafauna. The tracking data produced 
by the project proved that females tagged in Galapagos were found along the coast of mainland South 
America where a number of threats such as finning exist. Our data also mapped reported encounters of 
whale sharks by people in these areas (Figure 3). 

Alliance-building  

This remains a focus, with our relationship with the regional network ‘Migramar’ strengthened. The 
mission of Migramar is to generate the science to drive conservation measures for migratory marine 
species of the Eastern Pacific. In early 2016, this network embarked on a process to formalise its 
procedures and create a strategic plan, and a researcher from our Project is playing a key role in this 
process which will encourage collaboration and knowledge exchange. This has already occurred with 
participation in February on a cruise to Malpelo Island to support shark tagging. The project is also 
working towards a collaboration with the Fundación Megafauna Marina del Ecuador (FMME) to expand 
our work to coastal Ecuador and we are currently finalising a permit application to work on the mainland.  

Dissemination 

We gave talks and presentations at six local schools in Galapagos, reaching over 600 children, along 
with two community presentations on Santa Cruz and San Cristobal and, due to the positive reception 
of these, we are in the process of designing a series of talks based on marine megafauna. These will be 
designed to create ownership and stewardship of the marine reserve in the next generation. A 
presentation was also given to the Navy on mainland Ecuador, highlighting the potential for conflict to 
whale sharks through existing operations. Our most recent research will also feature in an upcoming 
BBC ocean wildlife series to be aired in 2017. BBC-Atlantic Productions will also send a film crew to 
cover our activities in 2016, for a new Galapagos production that will also air in 2017. 
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Association of adult female whale sharks with open ocean and coastal upwelling frontal systems in the 
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3. Conclusion  

The 2015 field season represented an important stage of the Whale Shark project. We now have a 
detailed data set spread over five years providing insightful knowledge of the biology and behaviour of 
the whale sharks of Galapagos. It also represented a year of trialling new technology and fine-tuning 
existing processes and approaches to tagging, blood sampling and photo identification. Our awareness 
raising and education efforts also continue to build on past successes.  
 
The upcoming field season of 2016 and beyond represents a similarly important time for the project. If 
this period develops into a major El Niño climate event, the tag data will provide information that may 
be critical to understanding how this species responds and, in order to perceive such trends, it is 
imperative that this data collection is continued and takes place over a considerable period of time. Our 
newly refined approaches to obtaining blood and tissue samples mean that the project is very close to 
being able to determine if it is possible to track a pregnant female to the predicted open water pupping 
area. Confirmation of this would be ground-breaking for whale sharks and would provide useful data 
toward conservation and management of this majestic shark into the future.  
 

Figure 3. Habitat and spatial use of Galapagos-tagged whale shark in coastal Ecuador and 
Peru. Numbered green circles indicate reports of whale shark encounters by general public. 


