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No one, however, has pinned 
down Ebola’s “natural reservoir”—the 
animal species that carries the dor-
mant pathogen during lulls between 
human outbreaks. Scientists are look-
ing for the Ebola virus in wild animals 
that people hunt in the bush and eat. 
If this hidden virus pool could be 
located, that would help scientists 
understand how to eradicate it. 
Trained workers could go into the bush 
to test, isolate, and kill infected wild 
animals, removing them as a human 
food source and limiting their capacity 
to transmit the virus to people.

Managing such infectious diseases 
requires interdisciplinary teams with 
training in natural history, medicine, 
microbiology, and many other fields. 

The knowledge of an animal 
host’s life history—where it lives, what 
it eats, what preys upon it—has been 
critical in predicting and controlling 
the spread of diseases, reducing infec-
tion rates, and saving lives. 

“Scientists working across disci-
plines such as natural history and 
human health—that is the future of 
science,” says Tewksbury, the director 
of a conservation institute in 
Switzerland. “And we’ll see this more 
and more.” 

But we’re not encouraging the 
coming generations of professional 
naturalists—not in K-12, not in higher 
education, not in job opportunities, 
and not in mentoring or role models. 

Edward O. Wilson’s role models 
were the naturalist-entomologists 
whose generation preceded his own. 
They spent their careers learning 
everything they could about a group of 
insects—bees, butterflies, or ants. His 
heroes returned again and again to the 
field, but they also learned what other 
scientists were discovering or had 
discovered in the past. 

Their “passion was the science of 
classification,” Wilson writes, “but they 
also ventured beyond, to the ecology of 
their chosen subjects, to anatomy, to 
life cycles, to evolutionary relation-
ships, to behavior.”

Wilson italicizes his admiration in 
terms of touch, both physical and 

intellectual: “Each had a feel for the 
organism—and that is what mattered.” 

Which brings us back to the 
junior naturalists on Kiawah Island 
who handled small fish and crabs and 
other organisms they found on the 
beach, learning as children so often 
do—by physical discovery, by touching 
and peering closely at creatures. 

If we hope to develop scientists 
who can find life-saving knowledge 
from the natural world, we must 
relearn how to understand the natural 
world firsthand. 

Teachers could incorporate more 
natural history into their already 
tightly packed schedules, argues 
Jennifer Frazer, a blogger for Scientific 

American. University professors should 
encourage the teaching of natural 
history and field science and make 
them requirements for a biology degree 
at their institutions. 

If you’re a scientist who is stuck in 
your lab or office laboring over grant 
proposals, she writes, you could take 
time to go back into the field and 
rediscover the organisms you study.

And each of us could take some 
kids out for nature walks. Bring along a 
field guide and a smartphone, look and 
listen, and take some pictures. It might 
be easier than ever to find a commu-
nity of fellow seekers, to learn and 
share your knowledge of the natural 
world.

DATA COUNTS. Volunteers on Sullivan’s Island keep track of debris items collected 
during the 2014 Beach Sweep/River Sweep.
PHOTO/SUE TUTTLE, volunteer/NATIONAL PARK SERVICE 
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Scientists see growing evidence 
that climate change is altering 

the range of many wild organisms, 
including aquatic species that have 
recently arrived in the Carolinas for 
the first time. 

Naturalists are keeping watch over 
changes in ranges of numerous species. 
The methods of field monitoring and 
taxonomy—natural history—allow 
scientists to locate, track, and under-
stand non-native species and their 
impacts from place-to-place. 

David Knott, a Charleston-based 
consulting biologist for natural-
resource agencies, has documented 
more than 65 non-native invertebrate 
species that have moved into South 

Carolina freshwater and saltwater 
ecosystems over the past three decades, 
though none has shown to be a nui-
sance. Of the 65 species, 13 are 
freshwater, 48 are brackish to marine, 
and four are semi- or fully-terrestrial in 
nature.

Nine of those 65 species expanded 
their range to South Carolina from 
regions to the south partly because of 
warming waters here, says Knott. 

A much larger fraction of those  
65 new species in South Carolina were 
originally introduced to tropical areas 
of the western North Atlantic from 
other tropical regions around the 
world. 

“The non-natives became estab-
lished in waters to 
our south and have 
gradually, or in some 
cases abruptly, 
moved into South 
Carolina,” says 
Knott. “That disper-
sal may be attrib- 
uted to [warmer] 
temperatures that 
allow those species 
to creep north until 
they reach the limit 
of their current 
tolerance range.” 

Climate condi-
tions, in other 
words, appear to 
allow some non-
native species that 
have gained a niche 
in regions to the 
south—the eastern 
coast of Florida, the 
Caribbean, and the 
Gulf of Mexico—to 
stretch their range 
northerly, moving 
into the Carolinas. 

As a non-native 
species moves into a 
new habitat, it can 
become invasive 
and out-compete 

Naturalists keep watch over biological invasions
natives for food and other resources. 
Or the non-native species might have 
left behind predators that kept its 
population under control in its former 
habitat. As a result, the non-native 
species population can grow very 
rapidly. 

The red lionfish (Pterois volitans) 
is one example of that problem. The 
invasive red lionfish, originally a native 
of the Indo-Pacific region, has 
expanded its range from eastern 
Florida farther north to the Carolinas, 
following the warm Gulf Stream. This 
range expansion could be influenced 
by climate change, scientists say. 

The red lionfish has been called 
the most invasive reef species in the 
world, gobbling up prey that are unfa-
miliar with its hunting techniques. 
This fish has become a hugely abun-
dant and destructive predator in the 
western Atlantic and the Caribbean.

Some non-native species arriving 
from locations farther south, however, 
haven’t yet survived South Carolina’s 
winter temperatures. 

In 2006, a non-native, tropical 
green mussel (Perna viridis) was found 
in South Carolina for the first time. 
The green mussel is a saltwater pest 
that invaded Florida thousands of 
miles from its Asian native habitat in 
coastal waters along the Persian Gulf 
to Hong Kong. 

Green mussels grow large; they are 
hand-size at full maturity. In Florida, 
they have proliferated in dense layers 
on marine facilities and boats. Their 
accumulated weight has sunk naviga-
tional buoys and floating docks. 
Colonies of the mussel have clogged 
water intakes in Florida power plants. 

But not long after the mussel 
arrived in South Carolina, it died off 
because of cold winter events, espe-
cially during the winter of 2009-2010, 
and did not return. 

That especially cold winter also 
dramatically knocked back populations 
of two other tropical marine inverte-
brates that had invaded South 

PROLIFIC PREDATOR. The invasive red lionfish (Pterois 
volitans), originally a native of the Indo-Pacific region, has 
expanded its range, following the Gulf Stream from eastern 
Florida north to the Carolinas. But climate change also could 
be influencing this range expansion, scientists say.  
PHOTO/Grace Beahm
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Yet there are fewer and fewer 
professional naturalists with hard-won 
observational skills and experience to 
track non-native species and spread 
alarms when those species become 
biological invaders.   

“We need more people who know 

which native species are out there,” 
says Knott. “If you don’t know which 
species are native, then you can’t 
recognize which species don’t belong 
there and could become invasive. If 
you can’t recognize invasive species 
early, you can’t control them early.” 

Carolina: the green porcelain crab, 
Petrolisthes armatus, and the titan 
acorn barnacle, Megabalanus cocco-
poma. These two species have 
apparently not returned in significant 
numbers to South Carolina. 

But will their populations expand 
again in South Carolina as the ocean 
warms? 

That could depend on the inten-
sity of winter cold extremes along the 
coast. Bitterly frigid weather appears to 
be the limiting factor for the northerly 
expansion of some tropical species. 

The number of very cold 
 days in South Carolina’s coastal 
waters has increased in frequency since 
the early 1990s, although average 
annual temperatures have been rising 
over the same period, scientists say. 
These winter cold snaps are largely 
driven by a long-term trend in ocean 
circulation—called the North Atlantic 
Oscillation—that drives Arctic blasts 
southward, scientists say. 

But are these cold extremes  
in the region also enhanced by climate 
change? Could global warming some-
how help drive Arctic blasts farther 
south along the Atlantic coast? 
Scientists are trying to answer those 
questions.
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SALTWATER NUISANCE. In 2006, the non-native, tropical green mussel (Perna 
viridis) was found in South Carolina for the first time but soon disappeared during 
subsequent cold winters. As climate change accelerates, though, the green mussel  
could move into South Carolina again.  
PHOTO/WADE SPEES
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advocates, and others. The idea is to 
see “what’s been working and what 
hasn’t been working in shellfish 
management and restoration around 
the world,” said Rick DeVoe, execu-
tive director of S.C. Sea Grant 
Consortium, which organized the 
conference.

Over 200 attendees participated 
in conference sessions, which includ-
ed practices of restoring shellfish 
ecosystems, rehabilitation of shellfish 
populations, and protection and 
improvement of water quality for 
shellfish survival, growth, and harvest. 

Elizabeth Fly, coastal climate 
extension specialist with the S.C. Sea 
Grant Extension Program, organized 
and chaired a panel called “The 
Future of Shellfish Restoration in  
the Face of a Changing Climate.”

Fly has followed trends of 
increasing ocean temperatures and 
shifting distributions of species as 
organisms adapt to warmer waters. 
One such organism is the bacterium 
Vibrio parahaemolyticus. Vibrios are 

saltwater bacteria that prefer warm 
water. 

As the climate changes, scientists 
are seeing outbreaks of this vibrio in 
locations where they have never been 
previously documented, according to 
S.C. Sea Grant researcher Charles R. 
Lovell, a microbial ecologist at the 
University of South Carolina.

“We’ve been seeing major 
outbreaks of this organism at high 
latitudes since 1998,” Lovell said, 
“and we continue to see them today. 
They are in places that historically 
have been considered too cold. The 
connection to global change is pretty 
obvious.”

V. parahaemolyticus is the number-
one cause of seafood-associated food 
poisoning. There are 4,500 cases 
estimated per year in United States. 

“That’s certainly an underesti-
mate, because lots of cases go unre-
ported,” said Lovell. “Diarrhea [that 
you get from this pathogen] won’t kill 
you, but you might wish it would.” 

Lovell and his colleagues are 
studying conditions under which a 
virulent strain of this bacterium would 
be magnified very rapidly and create  
a “hot” oyster. 

“This pathogen is extremely 
fast-growing,” said Lovell. “It has a 
doubling time as low as 8 minutes. 
Escherichia coli (E. coli), which people 
think of as extremely fast-growing,  
has a doubling time of 20 minutes  
at best.”  

But what’s the trigger that allows 
this vibrio to grow so quickly? It appears 
that the vibrio stresses the oyster’s 
immune system. Lovell’s research 
suggests that the vibrio attaches to the 
outer membrane tissue of the oyster 
and begins growing rapidly in popula-
tion while also battering the oyster’s 

Shellfish conference 
panel explores link 
between climate 
change and oyster 
disease

Many regions around the world 
have lost their oyster resources to 
overharvesting, disease, pollution,  
or salinity changes, but the South 
Carolina coast has managed to sustain 
its fishery and oyster populations 
better than most. The state, moreover, 
has successfully restored many oyster      
beds with new techniques and 
knowledge.

Now, though, an expanding 
threat to oyster fisheries is emerging  
as coastal waters warm because of 
climate change, according to a panel 
presentation at the 16th International 
Conference on Shellfish Restoration, 
December 10-13, 2014, in Charleston. 

The U.S. conference is a biennial 
event that brings together researchers, 
industry figures, regulators, coastal 

Students from the New York Harbor School participated in a panel session titled “Youth 
Engagement in Shellfish Restoration: Student Perspectives” during the 16th International 
Conference on Shellfish Restoration. The session was facilitated by Peter Malinowski 
(fourth from left), director of the Billion Oyster Project at the New York Harbor Foundation.
PHOTO/SUSAN FERRIS HILL/S.C. SEA GRANT CONSORTIUM
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In this newly created joint 
fellowship, Gerstenmaier is serving  
as a bridge between NOAA Fisheries 
and the NMNH. Currently she is 
recruiting NOAA scientists for the 
museum’s “Expert is In” program and 
designing education activities on 
topics such as how climate change 
impacts, including ocean acidification, 
can affect fisheries. She also is 
creating a series of ocean-related 
events at the museum for young 
professionals. “I hope to increase  
my knowledge about the research  
that NOAA is conducting,” said 
Gerstenmaier, “and how natural 
history museums can incorporate 
ocean science research in order to stay 
relevant with society’s interests.” 

To further the education of future 
leaders, the National Sea Grant Office 
has sponsored the Knauss Fellowship 
program since 1979. The fellowship 
brings a select group of graduate 
students to the nation’s capital, where 
they lend their scientific and policy 
expertise to federal agencies and 
congressional staff offices while 
learning about federal policy regarding 
marine and Great Lakes natural 
resources.

For more information about  
the John A. Knauss Marine Policy 
Fellowship, visit www.scseagrant.org/
content/?cid=56 or contact Susannah 
Sheldon, program manager, at (843) 
953-2078 or susannah.sheldon@
scseagrant.org. 

2014 S.C. Environ
mental Awareness 
Award call for 
nominations

The state of South Carolina is 

seeking nominations for an award to 
recognize individuals who are doing 
extraordinary work for the natural 
environment. Nominations will be 
accepted through June 12, 2015.

The S.C. 
Environmental 
Awareness 
Award, now in 
its 21st year, was 
established by 
the S.C. 
General Assembly during the 1992 
legislative session to recognize 
outstanding contributions made 
toward the protection, conservation, 
and improvement of South Carolina’s 
natural resources.

Each year the public is invited to 
submit nominations which are then 
reviewed by an awards committee.  
In judging nominees, the committee 
considers excellence in innovation, 
leadership, and accomplishments that 
influence positive changes affecting 
the natural environment.

Members of the awards com
mittee represent the S.C. Forestry 
Commission, S.C. Department of 
Health and Environmental Control, 
S.C. Department of Natural 
Resources, and S.C. Sea Grant 
Consortium.

The 2013 Environmental 
Awareness Award winner Joseph R. 
Hamilton was honored for his efforts 
in wildlife conservation. He is the 
founder of the Quality Deer 
Management Association.

Nomination guidelines and 
application forms are available by 
contacting Barbara Neale at (843) 
953-0245 or nealeb@dhec.sc.gov. A 
copy of the application form can be 
accessed at www.scdhec.gov/Agency/
NewsReleases/2015/nr20150505-01. 

immune system. The vibrio in an 
immune-compromised oyster can grow 
without opposition and can outnum-
ber all other organisms, growing to a 
size that creates a “hot” oyster. 

For more information about this 
panel and to read abstracts of other 
presentations and posters, visit  
www.scseagrant.org/icsr.

S.C. graduate student 
selected for Knauss 
fellowship

Courtney 
Gerstenmaier 
was selected as 
a 2015 fellow 
for the pres‑ 
tigious John A. 
Knauss Marine 
Policy 
Fellowship. 
Nominated 
and supported 
by the S.C. Sea 
Grant Consortium, she was among 52 
chosen from a pool of more than 100 
candidates submitted by the nation’s 
Sea Grant College Programs. 

Gerstenmaier completed a M.S. 
in marine biology from the College of 
Charleston. As a Knauss fellow, she is 
serving as an ocean science educator/
communications specialist for 
NOAA’s National Marine Fisheries 
Service and the National Museum of 
Natural History (NMNH).

“I am pleased Courtney was 
selected for this year’s class,” said Rick 
DeVoe, executive director of the S.C. 
Sea Grant Consortium. “The Knauss 
Fellowship experience will greatly 
benefit her professional career, 
NOAA Fisheries, and NMNH.”

Courtney Gerstenmaier
PHOTO/NOAA
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Coastal Science 
Serving South Carolina

287 Meeting Street
Charleston, S.C. 
29401

National Marine 
Educators Association 
Newport, Rhode Island
June 29-July 2, 2015

The National Marine Educators 
Association conference, hosted this 
year by the Southeastern New England 
Marine Educators, brings together 
formal and informal educators from 
around the world. The conference 
theme is “Ocean State, Ocean Planet: 
Exploring Our World of Water.” 
Attendees will learn about current 
ocean exploration research and tech-
nology, innovative ocean literacy 
programs, and the next generation of 
science standards. For more informa-
tion, visit www.marine-ed.org/general/
custom.asp?page=NMEA_2015. 

Coastal Structures and 
Solutions to Coastal 
Disasters Joint  
Conference
Boston, Massachusetts
September 9-11, 2015 

The Coasts, Oceans, Rivers, and Ports 
Institute is hosting a multidisciplinary, 
technical specialty conference focused  
on resilient coastal communities. This 
conference will bring together profession-
als and practitioners from around the 
world to discuss lessons learned from 
recent coastal disasters, such as Hurricane 
Sandy and Typhoon Haiyan. Attendees 
will propose solutions to reduce future 
impacts of coastal hazards. Visit www.
copricoastalconference.org for more 
information.

Connect with us:

www.facebook.com/scseagrant

www.twitter.com/scseagrant

ASBPA National Coastal 
Conference 
New Orleans, Louisiana
October 13-16, 2015

The American Shore and Beach 
Preservation Association (ASBPA)  
is organizing a conference to bring 
together practitioners, consultants, 
government agency representatives,  
and students to share and discuss best 
management practices in coastal 
management, science, policy, and tech-
nology. The theme is “Broadening 
Coastal Perspectives,” and the confer-
ence is designed to educate attendees on 
the many interdisciplinary aspects of 
coastal management. For more informa-
tion, visit www.asbpa.org/conferences/
conf_fall_15.htm.


