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As a diving enthusiast, you may be 
thinking, wait a minute, back up 
here. Over 100 sharks in 15 feet of 
water, many of which have vulner-
able, threatened or endangered 
status according to the IUCN and 
are on my dream list of species to 
see? Where is this Big Pine Key and 
how do I get there?
  For those who are familiar with 
Big Pine Key and know that it is 
located in the middle of the Florida 
Keys in the southeastern United 
States, you may be thinking that 
this story is made up. Yes, you have 
seen some sharks in the Florida 
Keys, possibly more than you have 
seen elsewhere, but not 100 in one 
day. And definitely not the combi-
nation of species mentioned. 
  Unfortunately, you’re right. A story 
like this could not be told today, 
and with good reason, because it 
describes a scene from the 1920s, 
commonly documented in news-
papers and other publications of 
the day. 

  To seasoned divers and fishers 
that know the local shark ‘hotspots’ 
around the world, it may seem like 
there are a lot of sharks still living 
today—to see them, one just needs 
to know where to look! However, in 
most places there are dramatically 
fewer sharks than there were just 
a few decades ago. In fact, what 
most of us don’t realize is that what 
we expect to see on even the very 
best dive may be quite different 
from what our parents or grandpar-
ents would have seen a generation 
or two ago in the same location. 
  This change in perspective is 
referred to as the shifting baseline 
syndrome where an individual’s 
baseline is the perceived natural 
condition of an environment based 
on their first visit, photographs or 
descriptions.  
  Marine biologist, Jeremy Jackson, 
probably puts it best when discuss-
ing divers’ perceptions of coral 
reefs in his 2007 article in the sci-
entific journal, Coral Reefs. “The 

problem is that everyone, scientists 
included, believes that the way 
things were when they first saw 
them is natural. However, modern 
reef ecology only began in the 
Caribbean, for example, in the late 
1950s, when enormous changes in 
coral reef ecosystems had already 
occurred. The same problem now 
extends on an even greater scale 
to the scuba diving public, with 
a whole new generation of sport 
divers who have never seen a 
‘healthy’ reef, even by the stand-
ards of the 1960s. Thus there is no 
public perception of the magni-
tude of our loss.”

History
This problem recognized by 
Jackson was first identified by fel-
low marine biologist, Daniel Pauly, 
in a 1995 article in the journal, 
Trends in Ecology and Evolution. 
The perception of what we see in 
the water today (or at any point 
during one’s lifetime) can some-
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It’s early afternoon. The sun is beating down and mosquitoes are humming. Another 
decent day’s catch is unloaded, men sweating with the effort. If it weren’t for the 
breeze, the stench would be unbearable. Today’s tally: more than 100 sharks, some 
weighing close to 1,000 pounds and reaching nearly 20 feet in length. The catch 
includes leopard (tiger), dusky, hammerhead, nurse, sand sharks and sawfish—noth-
ing unusual in the shallow (15 feet) waters surrounding Big Pine Key. 
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Sawfish were regularly caught in shallow nearshore waters off Key West Florida until the 1940s. Today, 
a diver would be considered extremely lucky to observe a sawfish anywhere in the wild because 

they are amongst the most vulnerable marine fishes and are listed as Critically Endangered by the 
IUCN. Photo: Monroe County Public Library, Key West, Florida, courtesy ofLoren McClenachan

Sharks were processed for leather and oil in the Florida Keys in the 1920s and 1930s. The most commonly caught sharks 
included tiger, sandtiger, nurse, hammerhead, bull, lemon, sharpnose sharks and sawfish, some of which are extremely rare 
today. Photo circa 1930. Photo: Monroe County Public Library, Key West, Florida, gift of Jack Thompson
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Shifting Baselinesfeature
times be mistaken for what is natural. 
What is within one’s living memory, or the 
living memory of those around them, is a 
‘baseline’ against which they compare 
other experiences. 
  But does it really matter how a specific 
marine animal population has changed 
over time? As Pauly and Jackson identify 
in their writings, the problem comes when 
these shifting baselines are the norm 
rather than the exception, and when 
this shift in perspective begins to affect 
not only an individual’s perception but 

the statistics used for policy creation and 
conservation measures. How can realistic 
catch limits or recovery targets be made 
for the management and conservation 
of marine species, like sharks, if we don’t 
know what the ‘natural’ or ‘pristine’ 
abundance of sharks used to be? Or if 
the reference points we use today are 
ten or one-hundred times less than the 
actual numbers really were? 
  The current state of North Atlantic 
baleen whale populations, including 
humpback, fin and minke whales, dem-

onstrates the importance of reconstruct-
ing accurate baselines for marine animal 
populations. The current baleen whale 
population is ~214,000-217,000. These 
populations were thought to be recov-
ered and close to carrying capacity until 
2003, when Joe Roman and Stephen 
Palumbi published a novel study in the 
journal, Science. Using DNA analysis, this 
study showed that current populations 
are a small fraction of the past numbers, 
which are estimated at 865,000 for these 
three species in the North Atlantic.

Effects
Unfortunately, the shifting baseline syn-
drome not only affects our perception 
of abundance but also the size and 
variety of species seen. Fishers proudly 
posing with their ‘trophies’ following sport 
fishing events provide valuable insight 
into this change in perception. Loren 
McClenachan and colleagues, in a 
2008 paper in the journal, Conservation 
Biology, used historical trophy-fish pho-
tographs in the Florida Keys dating back 
to the 1950s. This study showed that the 

average size of trophy fish declined 
substantially between the ‘50s and the 
present day. The average length of 
sharks caught dropped from 195cm in 
the 1950-60s to just 91cm in 2007—that’s 
100cm shorter than just half a century 
ago!  
  This same study also revealed changes 
in the types of sharks caught over the 
years. Of the 16 individual sharks caught 
and photographed between 1956 and 
1960, there were four hammerheads and 
three great white sharks. But between 

http://www.fourthelement.com


62 X-RAY MAG : 37 : 2010   EDITORIAL     FEATURES     TRAVEL     NEWS     EQUIPMENT     BOOKS     SCIENCE & ECOLOGY     EDUCATION     PROFILES     PORTFOLIO     CLASSIFIED

Shifting Baselinesfeature

1965 and 1979, there was only one ham-
merhead and one great white shark 
caught, though the same total number 
of sharks was photographed. In 2007, no 
large sharks were caught, and there was 
a shift to small, immature sharpnose, reef 
and bonnethead sharks.

  Ironically, those proudly displaying their 
almost two-meter-long catches including 
hammerheads and great whites as tro-
phies in the 1950s were likely also victims 
of the shifting baseline syndrome, since 
heavy exploitation undoubtedly had an 
impact on the ecosystem much earlier. 

For example, as described in the opening 
paragraph, in the 1920s, a shark process-
ing facility on Big Pine Key operated for 
several decades, with 50 or more sharks 
caught and killed every day for products 
such as leather, fertilizer and shark oil. 
Other commercial fishing operations for 

reef sharks also operated in the area in 
the 1930s-40s. And for centuries before 
that, the fishing communities of the 
Florida Keys were subjected to commer-
cial, recreational and subsistence fishing 
by Native Americans and Europeans. 

  Although the shifting baseline syn-
drome does not necessarily signify a loss 
in number or size, it is unfortunate that 
most shifts observed the world over are 
overwhelmingly declines. 

Decline
In 2003, scientists Ransom Myers and Boris 
Worm published a paper in the journal, 
Nature, showing a 90 percent decline 
in large predatory fish biomass over the 
last 50 years in the oceans globally. The 
same year in Science, Julia Baum and 
colleagues showed that within just 15 
years, with the exception of mako sharks, 
all recorded sharks species declined in 
abundance by at least 50 percent and 
that several large pelagic and coastal 
shark species declined by more than 75 
percent in the Northwest Atlantic. 
  The Mediterranean Sea provides 
another example. Francesco Ferretti 
and colleagues published a paper in 
Conservation Biology in 2008 showing 
that hammerhead, blue, shortfin mako, 
porbeagle and thresher sharks have all 
declined between 96 and 99.99 per-
cent relative to their abundance before 
human impact; therefore, these sharks 
now only occur at less than five percent 
of their original abundance. Sadly, the 
loss of marine predators, of which sharks 
form a large percentage, has been a 
global phenomenon. 
   In addition to chronicling the declines 
of sharks, scientists are increasingly dem-
onstrating their importance in the func-
tioning of marine ecosystems. The loss of 
sharks has been shown to cause cascad-
ing effects that change marine life across 
several trophic levels and has resulted in 
the destruction of economically impor-
tant fisheries. Plus, the problem of declin-
ing shark populations is exacerbated by 
the fact that sharks are slow to recover, 
due to their low reproductive rates (they 
produce relatively few young), meaning 
that their ability to compensate for low 
population size dramatically slows their 
recovery time. 

Divers line up to get up-close and personal with a bull shark in Fiji. Once considered among the most common fishes, the main way of observing sharks today is through shark feeds where they 
still occur, a practice which draws tourists from around the world. Photo: Bob McNearney, 2009
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feature What can DIVERS do to help?

Scientists are actively assessing shark 
populations, but they can only do 
so much, due to the vast size of the 
world’s oceans and limited scientific 
expertise dedicated to such tasks. But 
the tools for aiding in this assessment 
are not as difficult to obtain as one 
might think. In fact, anyone with a 
snorkel or a regulator can help. 
  It’s simple—the Diver Survey takes 
only 1-2 minutes per area, or decade 
of diving, to complete. Just submit your 
observation to the Diver Survey portion 
of the Global Shark Assessment. The 
project is ongoing, and the data will 
be used to determine the response of 
shark populations to fishing and pro-
tection, and to identify which areas 
need immediate protection.
  The Current Sighting Survey is essen-
tially an online log book, where you 
report your shark or ray observations—
even if you have never seen one. 
Anyone who has ever dived or snor-
keled in the ocean can participate in 
this survey, and those who have done 
more than 20 dives in an area can 
contribute to the Historical Sighting 
Survey. 
  The survey range is global—so 
ocean-going divers everywhere can 
participate! www.globalshark.ca

Sharks are important 
In addition to their ecosystem impor-
tance, sharks provide a valuable source 
of food protein and income from tour-
ism for millions of people around the 
world—the majority of whom are impov-
erished. Plus, as divers, we too benefit 

from healthy shark populations—we love 
to see sharks and other large fish in their 
natural environments and will pay top 
dollar for the opportunity to do so. For all 
these reasons, promoting healthy shark 
populations by preventing overexploita-

tion and prohibiting illegal poaching is 
essential. 
  Considering the broad importance of 
sharks along with our continually shifting 
baseline of what is ‘natural’, research-
ers are increasingly emphasizing the 
importance of understanding past and 

present populations. As we improve our 
descriptions of baseline shark populations 
we become better equipped to rec-
ognize their role in marine ecosystems. 
Moreover, with shark populations in a 
state of flux, it is essential that we gather 
as much detail as possible to monitor 

their populations. Obtaining good esti-
mates of populations today, even where 
they no longer occur, is integral for hav-
ing good reference points for future 
monitoring and for investigating how well 
our conservation efforts are protecting 
sharks. ■

Dr Christine Ward-Paige is a researcher 
with the Global Shark Assessment, a sci-
entific group launched in 2003 at Dalhou-
sie University in Canada to assess how 
global shark populations have been ef-
fected by industrial fishing since it began 
as well as global climate change. 

A diver comes face to face with a shark. As 
a diver you can help assess and monitor the 
state of shark populations. See Sidebar for 
details. Photo by Bob McNearney, 2010

http://www.globalshark.ca 

