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Whale sharks remain largely a mystery to scientists, despite nearly 20 
years of research. There is so much we don't know about the world's 
largest shark. We don't know how fast whale sharks grow, how old they 
are when they reach sexual maturity, where they breed or where pups 
are born. These giant filter feeders are largely pelagic animals, living 
their lives on the open ocean far from shore. Pelagic species are 
difficult to study – hard to locate, hard to observe, hard to track as they 
move through the seas. Occasionally though, large numbers of whale 
sharks gather in one place, usually along a coastal reef or continental 
shelf when there is a spawning event or other rich food source. Sharks 
at these aggregations can number in the tens, or sometimes in the 
hundreds. These groups give researchers the chance to study large 
numbers of whale sharks in one place at one time, and so virtually all 
whale shark research is done at feeding aggregations.  
 
Despite the research opportunity 
whale shark aggregations provide, 
there is a problem with these 
gatherings as primary study sites. 
Most of the sharks found in feeding 
aggregations are juvenile males 
between 6 and 8 meters in length. 
When I lecture I often describe this 
situation as being similar to an alien 
visiting earth and landing in a boy's 
high school, and believing this to be 
the sum of humankind! 
 
Beyond these juvenile male 
aggregat ions, we have l i t t le 

information on the habitat used by very young whale sharks, by juvenile 
females, or by adults of either sex. One of the most interesting questions 
concerns the first years of a whale shark’s life. Whale sharks measure approximately one metre in length when 
they are born; we know this from studying the only litter of whale shark embryos ever found. This single litter 
contained over 300 pups, indicating that whale sharks have extremely large numbers of offspring. Neonatal 

whale sharks should therefore be quite common, 
yet only about 20 animals have been recorded in 
the scientific literature. So where are all the very 
young whale sharks?! It is likely some fall prey to 
larger fish or sharks – newborn whale sharks have 
been found in the stomachs of marlin and blue 
sharks – but there are still many young animals 
unaccounted for. It seems likely these newborns 
use a habitat we simply haven’t found, perhaps they 
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We also often see vertical feeding, when 
a shark finding a rich patch of food will 

turn nearly vertical, mouth at the surface, 
and remain motionless, sucking in huge 
amounts of water as he sieves plankton.  

Djibouti Whale Shark Study 
 

By Jennifer V. Schmidt, Ph.D., SRI Director of Science & Research 
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Samples collected when sharks 
are actively feeding (left) are 

dominated by large numbers of 
marine worms. Water samples 
collected when sharks are not 

feeding contain small amounts of 
plant-based plankton.  
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live at ocean depths that are out of the range of researchers. Wherever they spend their first couple of years, 
by the time they have grown to 2.5 or 3 metres young whale sharks begin to appear in the coastal feeding 
aggregations. The aggregation with the smallest whale sharks occurs in the Gulf of Tadjoura, off the coast of 
Djibouti in east Africa. Whale sharks gather in the Gulf from November to January to feed on an explosion of 
marine worms. The sharks in the Djibouti aggregation measure between 3 and 5 metres, with sharks as small 
as 2 metres occasionally seen. No other aggregation site has such small animals. Where do these young 

whale sharks come from? How do they get to Djibouti? Why do they 
go there? Studying the Djibouti whale sharks may help us understand 
how and where whale sharks spend their first years.  
 
I was in Djibouti in January studying whale sharks on a joint 
expedition between the Shark Research Institute and Sharkwatch 
Arabia. I have worked in Djibouti several times in recent years, 
collaborating also with the Marine Conservation Society Seychelles to 
follow whale sharks over multiple seasons. When in Djibouti we stay 
aboard M/V Deli, a beautiful traditional sailing dhow. Heading out a 
few hours from Djibouti city, we anchor in the Gulf of Tadjoura, the 
blue water offset by the stark volcanic cliffs rising on either side. The 
area is sparsely inhabited, and for an entire week we may see only a 
few herders on land, and a few fishing boats on the water. Days on 
the Deli take on a rhythm: strong Ethiopian coffee just after dawn, 

then early forays out on the skiffs to search for whale sharks. We document their behavior and take spot 
pattern photos to identify individual sharks. In this manner we can distinguish sharks that are newly arrived at 
the aggregation, those that have returned for another year, and by their absence, those that have outgrown 
the Djibouti site and moved elsewhere. Heading back to the ship for breakfast, we look forward to the terrific 
meals turned out of an impossibly small kitchen by the amazing Deli crew. We make three trips out on the 
Gulf each day, monitoring the numbers and behaviors of whale sharks early in the early morning, late 
morning and afternoon. We use a net to collect plankton samples when the sharks are feeding, and when 
they are not, to identify the food sources they prefer. We have found that when the sharks are not feeding 
there are only small amounts of plankton in the water, composed mostly of plant material. When the sharks 
are actively feeding, however, the plankton samples are enriched in the marine worms they have come to eat. 
It seems as though, not too differently from us, whale sharks whale sharks hold out for their favorite food! We 
also often see vertical feeding, when a shark finding a rich patch of food will turn nearly vertical, mouth at the 
surface, and remain motionless, sucking in huge amounts of water as he sieves the plankton.  
 
There is nothing quite like swimming alongside a whale shark as it glides effortlessly through the water. 
Despite their placid nature, however, whale sharks are powerful animals. If they tire of our company with a 
flick of their tail they are gone. As impressive as the more typical 6-8 metre whale sharks are, there is 
something special about the little Djibouti sharks. They are more curious, perhaps because they have not 
been pursued by fishing boats or overwhelmed by tourists, and they carry fewer of the injuries and scars that 
are all too frequently seen in other places. The stark, peaceful, and largely empty Gulf of Tadjoura is 
changing, however, and researchers are concerned about the effects of increasing development in the area. 
A port has recently been built at the inner end of the Gulf to enable salt exportation from deposits in Djibouti 
and Ethiopia. A second port is under construction near the city of Tadjoura, on the northern shore of the Gulf, 
to export potash from the Danakil region of Ethiopia. Djibouti is a poor country, with development badly 
needed, and this Chinese-financed infrastructure will bring jobs and revenue to the region. It will also result in 
large ship traffic in the Gulf, right through the area the whale sharks have long had to themselves. We hope 
Djibouti will balance the need for development with the need to protect the amazing wildlife spectacle the Gulf 
of Tadjoura hosts each year. Designating shipping lanes, setting speed limits, and limiting ship traffic during 
peak whale shark season would help to protect this unique population of whale sharks. 

The M/V Deli under sail  
on the Gulf of Tadjoura. 
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Thank You to Our Supporters! 

● Adventure Aquarium 
● Apex Shark Expeditions 
● Atlantis Resorts 
● Atlantic Oil & Gas 
● Michael Aw 
● Barcelo 
● The Bennett Family Foundation 
● William Bunting, Jr. 
● Angus Campbell 
● Caradonna Dive Adventures 
● Andy Casagrarnde 
● Grant Christensen 
● Christy Crossley 
● Seth Davidson 
● Deep Blue Resort 
● David Doubilet  
● Dr. Sylvia Earle 
● Evinrude Motors 
● Ben Fackler  
● Chris Fallows 
● Susan Galli 
● Steven Gold 
● Stephen Goodman 
● Max & Victoria Goodwin 
● Edmund C. Grainger 
● Grant Giuliano 
● Craig Grube 

● Patrick Haemmig 
● Kenneth Hanczrik 
● Joshua Hankes 
● The Horgan Family 
● Jupp Zur Borg 
● Jeff Kurr 
● Sharon Kwok 
● The Levine Family 
● Tom Lipkin 
● Lotus 333 Productions 
● Jenkinson’s Aquarium 
● Dr. Jennifer Hayes 
● Manta Ray Resort & Yap Divers 
● Caroline & Guy Merison 
● Allison Martinez 
● Brandon McCloskey 
● Beth & Tom McKenna 
● The McNally Family 
● Microwave Telemetry 
● Rich Miller 
● Paul Mischenko 
● Carolyn Monier 
● Amos Nachoum 
● Stephen Nagiewicz 
● Ocean Geographic Society 
● Ocean Ramsey 
● Occidental Cozumel 

We are very grateful for the continued support of: 
● PADI Foundation 
● Pascal LeCocq 
● Bahman Rabaai 
● Rodney Palmer 
● The Philanthropic Group 
● Ripley’s Aquarium of Canada 
● Mike Rissi 
● The Roddenberry Foundation 
● The Rohauer Collection Foundation 
● Rolex Watch USA 
● Roots 
● F. Peter Rose 
● Wiltraud Salm 
● Dr. Jennifer V. Schmidt 
● San Diego Shark Diving 
● The Shark Finatics 
● Greg Sparks 
● Paul Spielvogel 
● Donald Nichols Storch 
● Rick Stratton 
● Studio 1143 
● Oakleigh B. Thorne 
● Barbara & Donald Tober Foundation 
● Undersea Images 
● Joyce Van den berg 
● My Virtual Solution 
● Winston Park K-8 Center 
● The Whole Earth Center 

 

“You’re told your whole life, since you were a kid, sharks are 
dangerous … but then finally you see the thing you were taught 

your whole life to fear, and it’s perfect, and it doesn’t want to hurt 
you, and it’s the most beautiful thing you’ve ever seen. And your 

whole world changes.”  … 
                                                                      Rob Stewart. 
 
By now you’ve most likely heard of the passing of Rob Stewart. 
Rob was only 37 years old and contributed immensely to shark 
conservation with his award-winning documentary films of sharks. 
In May 2007, Rob was one of the recipients of our Peter Benchley 
Shark Conservation Awards. He later generously donated all the funds from the New York premier of his 
film Sharkwater to SRI, provided many posters and memorabilia to our auctions, and served on our Board 
for more than a decade. Rob was far more than a gifted filmmaker to us – he was a long time and much 
beloved friend and partner.  
 
The film he was working on – Sharkwater Extinction – will be completed by his family and the filmmaking 
community.  

Remembering Rob  
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The current overfishing of sharks is largely driven by the global trade for 
their highly-valued fins. The fins are in in high demand as an ingredient 
in shark fin soup while ray gill plates are used as a medicinal tonic. A 
new study by TRAFFIC was conducted to provide a greater 
understanding of the current market dynamics for shark fins and mobulid 
ray gill plates by analyzing multiple data sources, including CITES trade 
data, Customs data, and both online and onsite market surveys in 

mainland China, Hong Kong and Taiwan.  
 
The study determined  the shark fin trade in East Asia changes depending on where and how profits can 
be made. For example, the trade in fins from Hong Kong to mainland China dropped considerably in 
2010, but was offset as Viet Nam became the largest importer of shark fins from Hong Kong in 2010, 
2013 and 2014. However, Viet Nam may only be acting as a transit point for the re-routing of shark fins to 
other consumer markets. “Shifting trade routes in recent years means it’s no longer safe to conclude that 
a decrease in imports in mainland China equates to a drop in the overall global shark fin trade,” said 
Joyce Wu of TRAFFIC “You need to see the bigger picture to appreciate fully what’s actually going on.”  
 
Researchers found shopkeepers in mainland China, Hong Kong and Taiwan were unable to identify  the 
species of 85% of the shark fins they offered for sale. “The lack of basic information about the species in 
trade and their origin, together with the complex market dynamics, underline the need for the introduction 
of clear traceability systems to track precisely what was traded, where it went and where it ended up,” 
reports Glenn Sant, TRAFFIC's Fisheries Programme Leader.   

Status of US Shark Fin Trade Legislation 

Some 73 to 100 million sharks are killed annually (or around 11,000 per hour), most for their fins. But 
across the USA more and more states are implementing laws to end the trade, stop the blooshed and 
restore falling shark populations. It is now a crime in 11 states to possess, sell or trade shark fins.  
 
On June 23, 2016, the bipartisan Shark Fin Elimination Act of 2016, a federal bill to ban the trade 
throughout the entire country, was introduced in the 114th Congress by NJ Senator Corey Booker, but it 
wasn’t acted upon before the end of the year. SRI has asked Senator Booker to re-introduce the bill this 
year. A recent national poll shows that 81 percent of Americans support the bill. Environmental issues are 
not a priority of the current administration in Washington so ask our members to support the state 
legislation below: 
 
Florida: Senator Travis Hutson (R-Elkton) has filed SB884, a bill making it a first-degree misdemeanor in 
Forida to trade or offer shark fins for sale. Commercial and recreational fisher found in violation would 
face suspension or loss of their licenses or permits. The bill is available online at http://
www.flsenate.gov/Session/Bill/2017/0884/BillText/Filed/PDF 
 
New Jersey: A3945 has passed the Assembly Committee with Amendments and is due for a 2nd 
Reading. The bill is available online at: http://www.njleg.state.nj.us/2016/Bills/A4000/3945_R1.HTM 
Senator Raymond Lesniak, a strong conservationists, introduced this bill in the Senate, and is now 
running for Governor. It would be a welcome change to have a strong conservationist in a position of 
power in New Jersey! 
 
Georgia is the next state in which legislation to ban the trade needs to be introduced. Federal fisheries 
data show that no shark fins were exported from Savannah, Georgia, in 2013, but some 25,765 pounds 
were exported in 2015.  

Follow The Money 
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 One of the biggest challenges in neuroscience is finding a way to allow therapeutic drugs to cross the 
human blood-brain barrier, the layer of cells around cerebral blood vessels that shields the brain from 
toxins. At present, patients either have to take such large quantities of drugs that some molecules pass 
through the barrier from the bloodstream, or drugs have to be delivered by other means such as a direct 
injection into the brain. 
 

Danish pharmaceuticals company Lundbeck claims to have breached the blood-brain barrier in mice using 
shark antibodies, a development they say could be used in treating Alzheimer’s and Parkinson’s diseases. 
Lundbeck has partnered in the US with Ossianix to develop the treatment. Ossianix reports human clinical 
trials could start in two years, and if successful, it could be available to patients in less than a decade. Kim 
Andersen, senior vice-president and head of research at Lundbeck, said sharks were the first species to 
develop antibodies. A shark antibody is “a tenth the size of a normal antibody,” said Anderson. When 
grafted on to therapeutic antibodies could cross the barrier. He likens shark antibodies to a Trojan Horse. 

 

In 2013, The Philippines was devastated by Typhoon 
Haiyan, one of the deadliest typhoons in its history. More 
than 6,000 people were killed and more a million homes 
were destroyed, but in one corner of the country sharks 
helped the people to recover. 
 

Malapascua, a small island resort that lay right in 
Haiyan's path, was especially hard hit, Although its 
fishing boats were obliterated and buildings flattened, 

Malapascua had its thresher sharks. Pelagic thresher sharks, Alopias pelagicus, the smallest of the three 
known species of thresher sharks head each day to Monad Shoal a submerged island just off the coast of 
Malapascua. The island lies at a depth of  50 to 100 feet with its sides dropping to 750 feet. The sharks 
live and hunt in this deep water for most of the day, but in the early morning, before the sun is high in the 
sky, they swim up to the Shoal, attracted by its cleaning stations. The sharks often circle divers, sometimes 
in twos and threes. They present no threat and will swim over the side of the shoal if startled. The Shoal is 
also home to an amazing abundance of marine life: Moorish idols, unicorn fish, pipefish, batfish, 
flutemouths, schools of barracuda and bannerfish, eels and devil rays, mantis shrimp, octopus and squid 
as well as grey reef sharks, white tip sharks and hammerheads.  
 

The rich diversity of marine life attracted divers, but it was the thresher sharks that allowed the island’s 
economy to prosper. They brought thousands of divers to Malapascua – the only place in the world where 
divers can encounter the elusive thresher sharks on an almost daily basis. 
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Sharks have been portrayed in a wide variety of media, but Cape 
Coral artist Kenneth Follmann uses fossils to create his art. All his 
scuptures are made from fossil megalodon teeth, crinoids, turtles 
and other specimens. He began sifting for fossils in a nearby creek 
and has found the remains of saber-toothed cats, glyptondonts and 
megalodon teeth. He also leads fossil-finding tour groups near the 
river. “I love being out there digging up stuff that is millions of years 
old,” he says. Follman’s work sells for $125 to $1,500 and can be 
bought at www.bitemefossilsculptures.com. The pieces sell for 
$125 to $1,500 each. 

 

The Sharks That Helped an Island 

Shark Antibodies 

Shark Scupture of Fossil Shark Teeth 
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This winter I joined a team of outstanding researchers on Midway Atoll who conduct various surveys 
and restoration projects on the island and surrounding waters. Anyone who visits here will attest that 
Midway’s Hawaiian name – Pihemanu (Loud din of birds) - is very appropriate since a significant portion 
of the region’s noisy 15 million seabirds nest here. This is why it is included in Papahānaumokuākea* - 
the Marine National Monument of the Northwestern Hawaiian Islands. (*Papahānaumoku is a mother 
figure personified by the Earth, and Wākea is the father figure personified by the open sky.)  
 
As part of the nation’s largest marine protected area, Midway also is a refuge to a unique assortment of 
other creatures, including rare native plants and the endangered Hawaiian monk seal and green turtle. 
As its name implies, the atoll is near the International Dateline, and is just north of the Tropic of Cancer 
– marking the summer solstice. It also straddles a less distinct biogeographic zone biologists have 
called Darwin’s Line. Early on, Charles Darwin recognized that atolls are the coral-capped rims of 
weathered and sunken volcanic craters where vigorously growing reefs keep pace with the submerging 
peak and rising sea-levels. 
 
Mark Twain called Hawaii “The loveliest fleet of islands that lie anchored in any ocean” and tectonic 
forces moving the Pacific Plate drag the entire archipelago to the northwest at about the speed your 
fingernails grow. This displacement along with constant weathering from the sea and air accounts for 
this flotilla of progressively smaller islands scattered west of the actively volcanic big island, Hawaii. And 
as these living reefs sink away from the sunlight and drift away from the Equator into cooler waters – 
crossing Darwin’s Line –  the coral ecosystem dies. 

 
Our primary assignment was to survey the nesting 
population of albatross, and Midway harbors the world’s 
largest colony of magnificent Laysan albatross and 
thousands more black-footed – the Gooney Birds that 
entertained sailors who were stationed here. This is a 
fascinating place for visitors of all types. “Wisdom” – a 
Laysan that was banded six decades ago –  is the oldest 
known wild bird, and some ornithologist speculate that 
there may be other birds here that were soaring over these 
waters during WWII and witnessed the epic Battle of 
Midway. More than a dozen other seabird species rely on 
the island for nesting, and the most recent arrivals are a 

few short-tailed albatross the so-called Golden Gooney, perhaps the most endangered of the group. 
 
After two weeks of counting the million-plus inhabitants of the bird colony, our activities turned to exotic 
and invasive plant removal, propagation of native plants, work with the critically endangered Laysan 
duck, beach sweeps for plastics and discarded fishing nets, monitoring atmospheric CO₂ and identifying 
aquatic invertebrates group. 
 
There also were opportunities to get into the water and observe the unique reefs and fish of the island. 
My best dive is always the most recent time I was able to get into the water, but having visited Midway 
in the summer too, I will admit that winter is not the best time to be there. Cold and stormy, the water 
temperature is 70° – about ten degrees lower than when I visited in the summer; approaching my cold-
water tolerance level and the threshold of many of these tropical species.  
 
The Hawaiian Islands are depauperate biologically because they are so isolated. Creatures that have 
managed to drift, swim or hitchhike here are typically hardy, pioneering species with unique adaptations 
that make them “preadapted” to the local environment. Midway is even more isolated than the main 
islands, and the physical conditions are less stable, so the variety of inhabitants is even lower. Having 
said that, the waters here are still fantastic for diving, and because of fishing restrictions and the 

Diving Darwin’s Line  
 

by Dave Grant, Deputy Director 
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distinctive island ecosystem, many of the predatory fishes are abundant and surprisingly large.  
 
Predators play an important role in these island ecosystems and shape the biological communities 
through what are referred to as top-down trophic cascades. In Papahānaumokuākea, this role is filled 
by tiger, Galapagos, grey reef and whitetip reef sharks, as well as large predatory fishes like giant 
trevally, Caranx ignobilis, which are regularly encountered. In spite of the cool water, we had some 
great snorkeling trips off the beach and by boat out to the inside perimeter of the lagoon. Snorkeling is 
allowed beneath a large cargo pier and although the fishes tend to stay closer to the bottom where the 
water temperature is less variable in the winter, green sea turtles passed through and occasionally a 
large Ulua (Trevally) would blunder into our group. Out along the edge of the lagoon, storm waves push 
up large slabs of coral rock into the calm waters, and these become living patch reefs attracting a 
variety of fishes and serve as monk seal haul-outs. 
 
On Christmas Day, one of the staff spotted two small sharks near the harbor, but the best fish-watching 
is in the summer. During the day vast schools of local reef fish of all sizes congregate in the shadow of 
the pier. Swimming among tangs, damsels and parrotfishes is magical enough, but routinely the dense 
schools will part for an intruding whitetip shark, and it is enchanting. There seems to be a truce among 
all of these émigrés of the reef and lagoon flats during the day, and in spite of the regular intrusions by 
the sharks, it is relaxing to snorkel among the pilings. 
 
Scuba diving is no longer feasible at Midway, but years ago a small operation accommodated visitors, 
and we had some memorable dives. Outside the lagoon there is more circulation, vigorous coral growth 
and deeper water, and the increased variety and activity of marine life is striking. My most unforgettable 
experience underwater occurred while trying to photograph an octopus that was wedged in a small 
crevice – sensible strategy for such a tasty molluscan morsel.  
 
The previous day, dozens of small Galapagos sharks shepherded our dive-master to the surface, 
circling and occasionally nudging him. The mystery surrounding this peculiar behavior was solved 
topside when he removed his equipment and an octopus nestled safely under his dive vest plopped 
down on the deck.  I was quickly distracted from my mission by one of the most graceful and unusual 
creatures in the sea – a Venus Girdle, Cestum veneris. This titan among the Ctenophores can grow to 
almost the size of a diver’s weight belt, and this was my first encounter with this extraordinary 
invertebrate.  As we both drifted along I was mesmerized by its undulations and feeding behavior. 
During the day most comb jellies exhibit a faint rainbow iridescence, but at night they are among the 
most striking bioluminescent animals on the planet. They represent some of the ocean’s earliest 
dominant creatures 400 million years ago. Voracious predators of zooplankton and larval fishes, some 
populations are exploding and crowding out other species. My mind began to drift too, wondering if the 
changes we are forcing on our waters eventually may result in a second Age of Jellyfish. 
 
Suddenly, from behind, the dive-master grabbed my shoulders, and while cheering through his 
regulator, spun me around to witness swimming over us, the biggest scalloped hammerhead shark, 
Sphyrna lewini, that I had ever seen. I swear it was a 20-footer (although their maximum length is 
supposed to be 14 feet in length). Regardless, it was a great encounter, and along with the Venus 
Girdle, another “first” for me. 
 
We were able to get in the water one last time before departing, but because we would be flying out 
that evening, were restricted to snorkeling in the lagoon. I bemoaned that I had not seen a stingray or 
spinner dolphins that are regularly sighted inside the reef, and birdwatchers wistfully searched for one 
missing target bird on their list – the elusive masked booby. However, crossing the inlet I was rewarded 
by a pod of dolphins racing alongside the boat and a leaping spotted ray.  
 
And as we hauled anchor, the beautiful white booby sailed towards us, even dipping one wing like a 
pilot’s greeting as it passed overhead. It was a great ending for all parties. 
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Friends in My Pool by Lee Peterson. Available from the author at  $71.99. A member 
of SRI’s Advisory Board, Lee is listed as one of the 100 Most Important People in 
Photography. An internationally acclaimed photographer, he has photographed stories 
for Life, Time, Skindiver, Diving, Discover Diving, Surfer, Funday, and Nature, and 
was honored numerous times by Communication Arts, PDN, Graphis, American 
Photo, Mondo Submerso, San Diego Underwater Photographic Society, APA and 
ASMP.  Lee writes: The image at right was shot last summer when I was teaching the 
Wounded Warriors underwater photography; this was the most fun ever! Friends in My 
Pool is Lee’s sixth book and he is also helping Wounded Warrior to put a book 
together http://www.blurb.com/b/7637290-friends-in-my-pool 
 

 

Rays of the World, edited by Peter Last, William White, Marcelo de Carvalho, Bernard 
Serét, Matthias Stehmann, and Gavin Naylor, available from Amazon.com in various 
formats to $149.95.  
 

Rays are among the largest fishes and share with sharks many life history traits. 
Compiled as part of a multinational research initiative, this book features illustrations of all 
living species by Australian natural history artist Lindsay Marshall. The book is a 
comprehensive overview of the world’s ray fauna and summarizes information such as 
general identifying features and distributional information about the rich diversity of these 
iconic fishes. 

 

The largest gathering of whale sharks in the world takes place in the Caribbean off the Yucatan Peninsula. 
Known as the Afuera, more than 600 whale sharks have been observed during a single aerial survey. The 
sharks mass in a patch of ocean about the size of several football fields where the water is 20 to 60 feet 
deep to feed on dense patches of fish eggs.  
 

Dates: July 27 to July 31, 2017 - and - August 1 to August 5. 2017 
Cost: $1400 per person double occupancy, single supplement $200 additional. All payments are non-
refundable.  
 

The expeditions will be led by Dr. Jennifer Schmidt during the peak of the Afuera. Each is 5 days in length, 
including 3 days on the water with the sharks (weather and sea permitting) and a travel day on either end. 
The cost includes the boat charter with captain and guide, lunch and snacks on the boat, 4 nights at a nice 
Radisson-type hotel in Cancun, and Dr. Schmidt’s lectures in the evenings. The cost does not include 
airfare into Cancun, airport transfers or dinners. The trips are snorkel only by Mexican regulation, as are 
nearly all whale shark ecotourism operations since scuba bubbles disturb their feeding. Partcipants may 
consider staying on to dive the reef and/or cenotes, or visit Mayan ruins. To reserve a space, contact 
Jennifer@sharks.org    

Upcoming Whale Shark Expeditions 

Bryan Roy from Princeton High School volunteers every Wednesday at SRI. Bryan, a 
budding paleontologist, joined SRI’s shark tooth hunts last summer. Earlier this month he 
gave a presentation at his school about fossils that can be found in New Jersey. Bryan, 
together with Dave Grant, is working on a PowerPoint describing long-extinct sharks other 
species for area schools. 
 

The latest issue of Ocean Geographic Magazine contains 2 exceptionally good articles: 
Jennifer Schmidt explains how the global treat CITES protects sharks, and Jennifer Hayes 
relates a never-to-be-forgotten encounter with a harp sea mom and her pup. 

From the Cage  

Members Bookshelf 
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March 12, 2017 : The 112th Explorers Club Annual Dinner at the Waldorf Astoria, New York City, will 
celebrate OCEANS: Current of Life. Our oceans are at a critical juncture; they are one of our last 
unexplored frontiers and are in need of protection from human impact. This year’s ECAD will celebrate 
the cutting-edge science and exploration happening in our oceans. 
 

March 24-26, 2017 : Beneath The Sea. Meadowlands Convention Center, Secaucus, New Jersey. The 
largest consumer dive show in the USA. www.beneaththesea.org 
 

May 9-11, 2017 : Blue Vision Summit. Washington, DC. Blue Vision Summits bring ocean conservation 
leaders together every two years to network, build the blue movement and meet with the Administration 
and Congress to restore the blue in our red, white and blue. https://bluefront.org/projects/blue-vision-
summit/2017-summit/  
 

May 12, 2015 : Finastic Friday. Every  year SRI teams up with Whale Times and kids around the world 
working to SAVE THE SHARKS on this special holiday. 
 

June 5-9, 2017 : The Ocean Conference. United Nations Headquarters in New York. The objective of 
this high-level United Nations Conference is to Support the Implementation of Sustainable Development 
Goal 14: Conserve and sustainably use the oceans, seas and marine resources for sustainable 
development. It aims to be the game changer that will reverse the decline in the health of our ocean.   
https://oceanconference.un.org/about 
 

Members Bookshelf 
Surfing – One Step Closer to the 2020 Olympics 

An SRI Challenge  
by Gail Noren 

Show the world that you care about sharks! This striking infinity design was sent  
to SRI by Rich Miller of Studio 1143, and we love it! Order online by March 14th 
at: https://www.bonfire.com/shark-research-institute-campaign2/ 
 

The sizing chart is accurate and shirts are available in a variety of colors and 
styles: Unisex; Ladies, Long Sleeves, Sweatshirts and Hoodies.  
 
 

And if you’d also like to adopt one of the whale sharks SRI research teams have  
tagged, receive a certificate of adoption and updates whenever your individual 
shark is spotted again, go to: 
http://www.sharks.org/support/whale-shark-adoption 

 
 

In an age of tweeting presidents, robotics, and other soul-sucking electronic gadgetry, SRI continues to 
promote an old-fashioned art form: face-to-face communication over a shared meal. 
 

Why do some of us seek encounters with sharks and yet fear talking to well-known shark experts? Read 
a bit about SRI Celebrity Auction experiences in each newsletter until the next auction opens around the 
time of Shark Week 2017. Considering the daily bloodshed, hate-mongering, and political polarization 
we’re accustomed to, it’s no wonder we’re eager to take our chances with sharks. 
 

However, SRI dares you to take the plunge and try something you might find frightening: put aside your 
dreams of a shark encounter in 2017 in favor of a human encounter. Our “celebrities” are ordinary human 
beings working to improve the world we all call home. They really do want you to bid on them. Let's come 
together over our common concern for the ethical treatment of sharks and our planet. Conversing with a 
celebrity over dinner will invigorate your faith in humanity.  

Upcoming Events 

Wear These to Show That You Care  
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Castro, Jośe I, Keiichi Sato & Ashby B. Bodine. A novel mode of embryonic nutrition in the tiger shark, 
Galeocerdo cuvier. http://www.tandfonline.com/doi/abs/10.1080/17451000.2015.1099677?
journalCode=smar20 ://dx.doi.org/10.1080/17451000.2015.109967 
 

How are tiger shark embryos nourished to large size without a placental connection? Tiger sharks belong 
to the family Carcharhinidae, and all carcharhinid sharks are placental with the exception of the tiger shark. 
The aim of this study was to test the hypothesis that tiger shark embryos are nourished to large size by 
imbibing a clear uterine fluid found in their egg cases. Based on weights of fertilized eggs and of term 
embryos, the tiger shark is a matrotrophic species (i.e. supplied with additional nutrition from the mother, 
for example through a placenta), and its embryos appear to reach gains of 2119% in wet weight and 
1092% in dry weight during gestation. By measuring the total energy content of the fluid in the egg case by 
the chemical oxygen demand, the authors demonstrate the clear liquid in the tiger shark egg case is an 
energy-rich embryotrophe that nourishes the embryos to large size. The authors suggest that the process 
be termed ‘embryotrophy'. The process appears to be an adaptation for producing large broods of large 
embryos in a species lacking a placental connection. 

Macena BC and Hazin FH. (2016).Whale Shark (Rhincodon typus) Seasonal Occurrence, Abundance 
and Demographic Structure in the Mid-Equatorial Atlantic Ocean. PLoS One 2016 Oct 26;11
(10):e0164440. doi: 10.1371/journal.pone.0164440. eCollection 2016. 
 

Whale sharks are generally associated with environmental factors that drive their movements to specific 
locations where food availability is high. Consequently, foraging is believed to be the main reason for the 
formation of whale shark aggregations. Feeding aggregations occur mainly in nearshore areas and are 
composed primarily of immature individuals. Conversely, aggregations of mature adults are rarely 
observed, and their occurrence is correlated with oceanic environments. Despite an increase in the 
number of whale shark studies, information on mating and parturition grounds is still lacking.  
 

In the present work, the authors assessed the ecological and behavioural aspects of the whale sharks that 
visit the archipelago of São Pedro and São Paulo (ASPSP), located ~1,000 km off the coast of Brazil in the 
equatorial Atlantic Ocean. A total of 49 whale sharks were recorded from February 2005 to May 2014. The 
estimated mean ± SD size was 8.27 ± 2.52 m (range: 2.5-14.0 m) with no significant differences in size 
across the year. The maturational stages were classified by size as immature (<8.0 m; 32.56%) and 
mature (>9.0 m; 46.51%); with almost half of the observed animals being mature specimens. The majority 
of sightings occurred between February and June. During this period, the ocean current weakens and the 
waters are enriched by eggs and larvae of fishes and invertebrates that attract marine life to forage. At the 
same time, evidence of reproductive activity in adult females (i.e. swollen abdomen and bite marks on the 
pectoral fins), and the potential mating behavior exhibited by one male, suggest that the ASPSP area 
might also have a role in whale shark reproduction. Irrespective of its use for feeding or reproduction, this 
insular habitat serves as a meeting point for both juvenile and adult whale sharks, and may play an 
important ecological role for the species. 

Nutrition of Tiger Shark Embryos 

Whale Shark Aggregation in the Mid-Atlantic Ocean 

Martin, Kyle J., Liam J. Rasch, Rory L. Cooper, Brian D. Metscher, Zerina Johanson, and Gareth J. Fraser. 
Sox2+ progenitors in sharks link taste development with the evolution of regenerative teeth from 
denticles, PNAS 2016 113 (51) 14769-14774; published ahead of print December 7, 2016, doi:10.1073/
pnas.1612354113  
 

Teeth and skin denticles share an evolutionary relationship among vertebrates. The authors investigate 
how teeth evolved from simpler denticles. They compared the cellular and molecular mechanisms directing 
development of teeth and skin denticles in sharks. The ability of shark teeth to regenerate rapidly and 
continuously is not shared by denticles. They suggest that teeth arose by combining the gene regulatory 
network for producing simple denticles with that for producing the highly regenerative taste buds in the oral 
cavity. 

Shark Teeth & Denticles 


