


Taste Teasin' ••• 
From simply savory shrimp to wonderful wild duck, The South 
Carolina Wildlife Cookbook has more than 300 rave recipes for 
seafood, fish, game and other exceptional outdoor delicacies. 

A must for the kitchen of novice cook or old-pro chef-order 
this ultimate guide to preparation of wild food by using the 
convenient form on this issue's last page. 

ONIY $6.ts, TAX INCLUDED. 
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BIOSPHERE 

It is now time tD invest in the future welfare of our natural 
resources through education. 

A FRIEND WHOM I'VE NEVER MET wrote a most unusual and 
passionate letter, canceling his subscription . He was kind ... very 
kind, considering the extreme frustration his words conveyed. 

"South Carolina Wildlife, you've been a good fri end. But when I 
get an issue now, I see many beautiful places that will eventually 
be posted or plowed under for development. It's become so 
depressing that I've adopted an 'out-of-sight, out-of-mind' 
philosophy regarding the magazine .... " 

He detailed numerous instances that culminated in his 
frustra tion : shallow, callous individuals who littered or dumped 
trash ; "No Trespassing" signs on lands once open to the public; 

degradation and outright destruction of once-pristine lands. 
"I must tell you that wildlife (i. e. habi tat, available hunting 

lands, hiking trails, etc.) is on a rapid decline. It is a losing battle! 
A nd it seems that those of us who care the most are the first ones 
to lose. 

"My greatest disappointment is with South Carolina's attirude 
as a whole toward wildlife and the preservation of its habitat. " 

In a sense he is right. A lthough we have accomplished much in 

2 Suurh Carolina \Xliullife 

wildlife conservation through the management and protection of 
key species and habitat types, we also have brought about much 
change. Where are the wild lands we roamed as children ? What 
lies on and above them now? Have we, as a generation , 
misplaced our commitment to stewardship of the land and to the 
wild crearures it sustains? And if such commitment is not evident 
in our own generation , can it possibly be found in the furure? 

If there is a positive solution to soothe the frustrations of my 
unseen friend, it does not lie in ruming your back, closing your 
eyes and covering your ears, but in the continued efforts of all 
"who care the most." And if those efforts are to have any 
significance, we also must make a commitment to the education 
of our youth. 

In the past few years we've seen and heard a great deal about 

investing in South Carolina's furure- the education of our 
children. It is now time to invest in the future welfare of our 
narural resources through education . 

Programs and professionals already ar$ in place within the 
wi Id life department to assist classroom teachers. However, 
continued support is needed from teachers , parents and other 
conservation-minded citizens to make them truly effecti ve 
statewide. 

Project WILD, for example, is an unbiased, professionally 
prepared conservation education program that emphasizes 
wildlife and sound narural resources management. It is designed 
for use by educators to supplement curriculum subject areas in 
kindergarten through twelfth grade. Instructional activities are 
designed for easy integration into school subject and skill areas 
including math , science, language arts, social srudies and art. 

More than 5,000 teachers have been tra ined since WILD's 
introduction four years ago in South Carolina. The proof of the 
program's acceptance by our professional educators is evident: 
teachers are taking advantage of WILD as fast as workshops can 
be scheduled and are recommending the program to their peers. 

Project WILD and other conservation education efforts 
administered by the wildlife department's education section are 
our best means of providing South Carolina's future generations 
with the necessary knowledge to judge pertinent fac ts and to act 
effectively in determining furure conservation issues. 

South Carolinians are a proud people, strong on state pride. 
We can't afford to tum our backs, close our eyes, cover our ears .. . 
the best of South Carolina may indeed be lost. 
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AN EQUAL OPPORTUNITY EMPLOYER. 

STATE BIRDS by Arthur 
Singer and Alan Singe1: Published 
by Lodestar Books, E. P. Dutton, 
Two ParkAverue, New York, 
New York 10016, 1-800-526-
0275. Color painrings, index, 64 
pages, copyright 1986. 

Our state birds are as varied 
and distinguishable as the states 
they represent. In State Birds , 
Arthur Singer and his son Alan 
portray in extraordinary detail, 
full color and in typical habitats 
the birds designated by each of 
the fifty states. 

The informative text highlights 
the birds' origins, characteristics 
and significance, dates of the 
resolutions and methods of 
selection that led to the choices. 

Here is an artistic treasure as 
well as a valuable reference that 
bird lovers of all ages will cherish. 

PETERSON FIRST GUIDE 
TO INSECTS OF NORTH 
AMERICA by Christopher 
Leahy. Published by Houghton 
Mifflin Company, Wayside Road, 
Burlington, Massachusetts 
01803, 1-800-225-3362. Line 
drawings, color photos, 
paperback, index, 128 pages, 
copyright 1987. 
PETERSON FIRST GUIDE 
TO MAMMALS OF 
NORTH AMERICA by Peter 
Alden. Published by Houghton 
Mifflin Company, \Xiiyside Road, 
Burlington, Massachusetts 
01803, 1-800-225-3362. Line 
drawings, color photos, 
paperback, index, 128 pages, 
copyright 1987. 

Peterson First Guides are the 
first books the beginning 
naturalist needs. Abridged 
versions of the famous Peterson 
Field Guides, the First Guides 
focus on the animals and plants 
you are most likely to see. Like 
the more comprehensive Field 

Guides, these guides employ the 
renowned Peterson Identification 
System in a convenient facing
page format, with arrows in the 
illustrations and italics in the 
text, to show exactly which 
characteristics to look fo r in 
order to identify each species and 
to distinguish it from others. 

SEASHORE ANIMALS OF 
THE SOUTHEAST 
by Edward Ruppert and Richard S. 
Fox. Published by University of 
South Carolina Press, Columbia, 
South Carolina 29208, (803) 
777-5243. lllustrarions, 
photographs, index, 350 pages, 
copyright 1988. 

Written in a clear, narrative 
style, Seashore Animals of the 
Southeast, a comprehensive 
field guide and home reference 
to animal life along southeastern 
beaches, is based on original 
observations of.the authors, 
professional marine biologists. 

More than three hundred 
common and conspicuous 
marine animals are illustrated, 
identified and described. The 
animal identification chapter 
includes 175 photographs and 
drawings. Each page illustrates 
only one or a few closely related 
species in an uncluttered format. 
Each animal illustration is 
accompanied by a discussion of 
its identification, biology and 
ecology. 

The identification and lifestyles 
of well-known animals such as 
crabs, shrimp, clams, oysters, 
snails, starfish and jellyfish are 
described in detail, as well as 
less-known creatures such as 
moss animals, hydroids, sea 
squirts and worms. An illustrated 
key to the animal identification 
chapter simplifies identification 
of unknown animals to major 
groups. 

BOOKS 

Seashore Animals of the 
Southeast is an indispensable 
field guide and reference for 
beachcombers, fishennen, 
nan1ral history lovers, marine 
biologists and students. 

CHARLESTON'S 
MARITIME HERITAGE 
1670-1865 by P. C. Coker Ill. 
Published by CokeiCraft Press, 
P.O. Box 176, Charleston, South 
Carolina29402 , (803 ) 722-
3733. lllustrarions, painrings, 
photos, appendices, bibliography, 
index, 9x /2 fcnmat, 336 pages, 
copy1ight 1987. 

With over 120 color and 200 
black and white illustrations, 
Charleston's Maritime Heritage 
1670-1865 details for the first 
time the maritime history of the 
city of Charleston, South 
Carolina. Nowhere is the city's 
pride better reflected than here 
in this beautifully illustrated 
picnire and reference 
publication . 

In this volume the fi rst two 
hundred years of Charleston's 
maritime heritage are given full 
treatment, spanning the heyday 
of European expansion under 
sail to the introduction of steam 
power in warships. 

The author, P.C. Coker, a 
native Charlestonian and a 
direct descendant of one of the 
city's early shipwrights, has been 
building ship models since 
chi ldhood. Unlike most 
enthusiasts, his interests span 
from sail to steam, the perfect 
combination to cover this 
expanse of maritime 
development. 

Building precise, accurate scale 
models of ships is a demanding 
craft: part history, part art and 
part detective work. This 
beautiful book reflects all these 
disciplines .. _., 
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READERS' FORUM 

Time to Get Tough Making the Rounds hours is kno'U/Tl as "forced extra- I think "Silhouettes of 
Jim Mize's "I Saw Something South Carolina Wildlife has pair copulation," "essentially a Carolina" is the best magazine in 

Move" in the March-April issue been a joy for years-to us and to rape attempt," says Bro'UJTl, in its category on record. My family 
was great. Maybe it will help to our friends to whom we pass it which a male other than the roots are in the Eastatoe section , 
correct a few careless hunters. I along, then to a nearby hospital. female 's chosen mate will attempt and I wish that my dear father 
certainly hope so. But after more Each issue is more outstanding copulation. This behavior is often could have lived to see your 
than fifty years in the field I than the last! observed during the day, usually magazine of his beloved Eastatoe. 
doubt that many will really be Harriet Smith Do'U/Tley away from the nest houses. I am sending a copy of 
moved until the state laws Baltimore, Maryland "Silhouettes" and the Check For 
change and make it positively "Silhouettes" Conjures Wildlife poster ofEastatoe Creek 
tough on such negligent people. The Birds and the Bees Fond Memories to my cousin in Colorado. He 
Glenn R. Wolfe , Secretary We have been purple martin Your January-February issue spent a year writing a book on 
Greenwood Field Trial Club landlords for the past eight years was a trip back into nostalgia. the banks of this creek in his 

and have submitted several I was born on a farm only a few aunt's cottage while on sabbatical 
Editor's Note: It appears that letters to J. L. Wade at Nature miles from Pickens. My from Denver University. 

state lawmakers intend to do just News pertaining to our grandmother owned several Thank you for recognizing the 
that, As this magazine went to experience with them. We are miles of land along Eastatoe beauty of my father's country-
press, the original legislation not experts and all of our C reek and parceled this out to Eastatoe. 
proposed by the wildlife information comes from her four sons. I spent several Mary McKinney Ware 
commission had been amended by observation of the thirty pairs summers there as a child and Liberty 
legislative committee members to that used our nesting facilities in knew the area in its early pristine 
include stiffer penalties. According 1987. condition. The only roads were Editor's Note: The 1988 Check 
to the original proposal, negligent Your March-April issue of wagon roads, passable in a For Wildlife poster featuring 
or reckless use of a weapon while South Carolina Wildlife contains Model T Ford with much Eastatoe Creek Heritage Preserve 
hunting that results in property an article, "Condominium difficulty (such would scare the is available by writing Check For 
damages, personal injury or Birds, " which quotes J. L. Wade mules and horses which were the Wildlife, PO. Box 167, 
death, would be punishable by and a researcher, C harles R. mode of transportation at chat Columbia, SC 29202. The folded 
fines up to $500 or by Brown. While we find most of time ... and no pollution to poster will be mailed to you free, 
imprisonment for no more than 60 the information accurate from worry about. ) or send $2 to cover mailing costs 
days. our viewpoint, we take issue I later lived in Laurens, for a flat poster, suitable for 

The amended legislation with Mr. Brown's statement that Greenville and Graniteville, in framing. 
calls for fines from $500 to "mating is never observed in the the Horse Creek Valley, before I 
$1,000 orup to six months' daytime. " We have seen mating left the state permanently. The "Silhouettes of Carolina" 
imprisonment for violations occur many times during daylight sandhills and lakes near brought back many wonderful 
resulting in property damages and outside the nests. This year I Graniteville were a dream for me memories, as I am familiar with 
only. Those resulting in bodily will try to get a photographic in the early 1920s. There was a most of the places you 
injury would carry fines from record of same, since our variety of wild berries and a mentioned. Being a family of 
$500 to $2,000 or up to two viewpoint is so opposite Mr. species of pink and white campers, we enjoy getting to 
years' imprisonment. Hunters Brown's. rhododendron that grew know each part of our state. 

I 
found guilty of killing another John and Bette Swygert profusely and bloomed in the But reading of the John de la 
person through "reckless or grossly Gloucester; North Carolina spring and early summer. But Howe Museum Trace and seeing 
negligent" use of a firearm would maybe by now all of these the old graveyard really brought 
face a possible three months to Editor's Note: Dr. Charles R. charms have been erased. back memories, since I was a 
three years in prison. Hunting Bro'UJTl, assistant professor of So at my present age of eighty student there for five years 
privileges would be suspended for biology at Yale University, years, I commend you for during the '30s. A friend and I 
five years. explained that mating between an depicting in word and picture so spent many an hour walking, 

Passage of this tougher version of established pair of purple martins many of the things we accepted running and discovering 
the bill is expected sometime occurs only at night and inside the as normal in the long lost past. something new at every tum in 
during the current legislative nest, as stated in the article. The PB. Lewis the forest. At the time we didn't 
session. behavior observed during daylight Asheboro, North Carolina know just how significant this 
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"wonderful playground" was. 
I remember finding wild nuts 

and berries, grapes and 
persimmons on different parts of 
that tract ofland. The area held 
many animals and birds which 
we enjoyed seeing and listening 
to. What a joy to read this 
magazine and relive some of 
those happy times in my life. 

We always read your magazine 
from cover to cover but 
"Silhouettes of Carolina" is my 
favorite so far. Please continue to 
inform us on how important it is 
to protect and preserve our 
natural resources for the good of 
all of us. 
Eunice Pace Brinson 
Mt. Pleasant 

Longing for Home 
I would like to express my 

appreciation to everyone 
involved in "Silhouettes of 
Carolina." It was a delight of 
immeasurable magnitude. I am a 
South Carolinian temporarily 
transplanted to the wastelands of 
the west Texas panhandle, and 
the arrival of that magazine was 
truly a renewal of spirit. My 
thanks to all! 
Pat Hale 
Littlefield, Texas 

From Oshkosh to Moscow 
I'm always delighted to receive 

each publication of South 
Carolina Wildlife, but I was 
particularly enthralled by 
"Silhouettes of Carolina." 

I was especially captivated by 
the pictures of the uplands. They 
brought back many fond 
memories of the sights and 
sounds I once shared while living 
in the upstate. I would like to 
urge all South Carolinians to 
visit what nature has uniquely 
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provided for you. 
I so enjoy my subscription that 

I have sent copies to friends in 
Great Britain, South Africa and 
the Soviet Union. Keep up the 
good work. 
E Randall Harris 
Oshkosh, Wisconsin 

One for the Road 
Breathtaking is the word I 

would use to describe the 
January-February issue of South 
Carolina Wildlife. I really need 
two copies-one for the house 
and one to keep in the car as a 
travel guide. Congratulations to 
the staff for an outstanding job. 
Gigi Huckabee 
Lexington 

Just a Photo Album 
I am going to renew my 

subscription to South Carolina 
Wildlife because it is still a 
relatively inexpensive magazine. 

I hardly read it anymore 
because it has evolved into 
nothing more than a photo 
album. I really enjoyed the 
magazine when it was loaded 
with history stories, recipes, 
how-to features, wildlife news, 
fishing information, lake 
information and that sort of 
thing. 

You still have "Roundtable" 
and a few good articles 
occasionally, but I really hate to 
see the magazine tum into a 
photo portfolio sprinkled with 
self-styled outdoor prose. 
Allen W Johnson 
Augusta, Georgia 

Teacher's Aide 
Last semester I let the students 

in my remedial English class 
know about South Carolina 
Wildlife for their article 
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summaries. Several students government not care to improve 
chose articles from your the state's environment? Could 
magazine, and one student not part of the income from 
stayed with it all semester, visitors or our tax dollars be used 
devouring issue after issue and to keep South Carolina clean 
writing excellent summaries. and litter-free? If nothing is 

I owe you folks no small debt done, before long South · 
for a fine publication that helped Carolina will become known as 
me keep a few students interested the "Garbage Dump State." 
in language and composition- I have been a subscriber of 
not an easy job for anyone. South Carolina Wildlife for years. 
Scott Ward It is a fabulous magazine and I 
Columbia believe you could appeal to all 

the people who live here who 
On an Historic Note care about this environment. 

Your November-December Jacquelin Nelson 
issue was quite a publication. Murrell.s Inlet 
The articles by Jim Casada and 
Debra-Lynn B. Hook were both Editor's Note: We refer you to 
most enjoyable. "Field Trip" on page 50 of our 

It was my pleasure to provide March-April 1987 issue which 
Mrs. Hook with much of the focuses on this growing problem 
historical backgr<;mnd related to and what is being done to deal 
her article. I am always glad to with it. To cite a few examples 
work with an author giving time from that article, South Carolina's 
and effort toward the Department of Highways and 
appreciation of the architectural Public Transportation spends over 
and overall heritage of South $800,000 annually to remove 
Carolina. I am especially litter from the state's roadsides. 
interested in obtaining a copy of The governor considered litter 
the above issue for our collection such a problem that he formed a 
and hope you will continue special task force to increase the 
dealing with unique subjects that public's awareness of the need to 
make South Carolina a special clean up the state's lands and 
place. waters. 
Risher R. Fairey, Director Roadside and beachfront litter 
Camden Archives picked up today, however, will in 

all likelihood be back there again 
"Garbage Dump State" tomorrow unless people are 

When I returned to live in my instilled with a new respect for the 
native state of South Carolina land. We endeavor in every issue 
after 35 years of living in of South Carolina Wildlife to 
Lexington, KY, I was shocked at provide readers with another 
seeing all the litter along the reason to take pride in our state 
road and on the shoreline of our and an incentive to take better 
beautiful Palmetto State. care of our land. 

Is there nothing to be done to For further information write 
clean up our once beautiful State Litter Coordinator, S. C. 
state? Since South Carolina is a PRT, 1205 Pendleton Street, 
tourist haven, why does our Columbia, SC 29201. 
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I THE UNWELCOME GUEST 

F leas have few, if any redeeming qualities. Especially during the 

summer, when high temperatures and humidity combine to create 

the optimal life for these biting, pouncing parasites, fleas can cause 

serious problems for house pets and hunting dogs, their owners 

and, on occasion, other wildlife. They are specialized insects, well-equipped 

for their active, voracious lifestyle. 

They will suck your blood and make you itch. They can pester your cat, give 

your dog tapeworms, and result in raw spots when the animal scratches. In the 

worst and rarest cases, they can deliver bubonic plague. 

Fleas have been bothering animals since the Mesozoic A ge when dinosaurs 

roamed and reptiles flew. They were a little different then, sporting transparent 

wings and a long beak with biting mouthparts. Today's flea is wingless with a 

much tinier mouth, though it still bites and sucks the blood of its prey for food. 

The name of its order, Siphonaptera, reflects these traits: "siphon" means 

"sucking mouth part;" "ptera" preceded by an "a" means "non-winged." 

Highly developed hind legs make this arthropod particularly adapted for 

jumping from host to host-so well, in fact, that it can jump seven to eight inches 

vertically and up to fourteen to sixteen inches horizontally. If a flea were enlarged 

to the size of a man, it could broad jump about 700 feet and high jump 450 feet. 

Its front two pairs oflegs support the body while the back two propel the flea up 

and forward. 

From one-sixteenth to one-eighth inch long and laterally flattened, the common 

flea's pale- to dark-brown body is built to race through the hair or feathers of an 

animal, making it hard to scratch off. Also, its head is built low and square,~m its 

foreshortened neck, so that i~ body can shoot through the hair like a buHet> ~ 
Antennae are recessed ma pit on the head, and backwardly directed hairs, caH
setae, cover its body, further pennitting slick movement through the host's c~. 

Where there is enough heat and humidi.ty, 
there may ave a fl.ea-in your yard, on 
your dog-in fact, on almost any warm, 
blooded animal ... even you. 

by Debra,Lynn B. Hook 

illustration by Ellen Fishburne Seats 



Overleaf, a common cat flea rests on the cotton-like 
hairs of a broom sedge fl.ower; ready for its next meal. 
The apf.Yroaching red fox may find itself an unwitting 
host. 

The metamorphic stages of the cat flea are illustrated 
below, enlarged for detail. Creamy-white eggs, about . 5 
mm long, are often found in the host animal's bedding 
or nest. The active larva possesses a pair of hooks at the 
end of the abdomen for clinging to a host's fur and 
weaves a sticky cocoon which becomes covered by 
debris. Adult cat and dog fleas are very similar; with 
combs at the mouth and back of the head. 
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Some fleas also have backwardly directed combs that will fan out, allowing the 
flea to stop itself if the host animal is trying to drag the flea back and off. 

Fleas find hosts among mammals and birds. About 16,000 species are known 
worldwide; about 95 percent live off mammals, and the other 5 percent feast on 

birds. About 250 flea species live in North America, but only five of these are 
commonly regarded as household pests. They prefer animals to man, but they 
won't pass up a human when there are a lot of fleas in the same area clamoring for 
food, or when a pet is outside for the day and the fleas are left inside with the 
human. Many species, like the cat flea and Oriental rat flea, are named for their 
principal host, although they definitely don't limit their tastes. 

Fleas finding themselves without food can survive months without 
eating, but they prefer to eat several times a day. The perceptive flea 
can detect an approaching "feeding ground" by the presence of more 
carbon dioxide in the air, and by vibration, odor or just the shadow of 

a nearby animal. Some species flit from one spot to another; others stay locked 
in the same place for minutes at a time. They may spend considerable time off 

the host. 
Their bites have a different appearance from those of other insects. Ants and 

spiders leave two marks; mosqui toes, bedbugs and spiders leave large welts. Flea 

bites to the human body appear as tiny, slightly raised red spots surrounded by a 
red halo with a puncture in the middle and are usually two to three in a line on 
the legs and ankles. 

Before they chomp, fleas inject saliva into their hosts. It's an infinitesimal 
amount, but that's what packs that walloping itch for most people. Some are not 
affected by flea bites, but others have strong allergic reactions. Most, however, 
experience an irritating itch, which tends to become increasingly aggravating and 
is frequently sore for as long as a week. 

Entomologist Karl von Frisch once said it would take the bite of 1.5 million fleas 
to produce a full-sized drop of saliva. But he said that one drop would be enough 
"to set all the people in Hamburg scratching." 

Cooling balms that can relieve itching include carbolated vaseline, camphor 
and calamine solution. Some doctors say merely applying a piece of ice to the 
affected area will ease the itch. And for those people that suffer severe allergic 
reactions, antigens are available and are usually effective enough so that afflicted 
people don't even know when they've been bitten. 

Flea-bitten house pets also may suffer from what is commonly called "flea 
allergy," which occurs as spotty, raw areas on the body from scratching too much 
at the bothersome insects. Certain fleas, when ingested by a licking animal, also 
can produce tapeworms. 

Columbia veterinarian Dr. Kenneth Banks said, "Fleas are our most frustrating 
problem." Pets with flea allergy are prone to secondary infections, and flea anemia 
resulting from blood loss can kill puppies and kittens. Adult animals that stay 
outdoors and are little attended can suffer flea anemia, too, often having to be 
transfused. 

Biologists say fleas generally are not a problem for wild animals except among 
those with communal activity, such as bats. Animals that inhabit nests or burrows 
previously used by infested hosts may inherit the former occupant's fleas. Red fox 
dens seem particularly a hotbed ofleftover flea activity. 

Other carnivores like bobcats and coyores may become infested from animals 
they kill , and fleas are also known to feed on rodents, birds including the 
northernmost species, marsupials (our opossum) and wild hogs. In a deer study in 



Texas, one-third of the fawns had fleas, but the pests were present in only 12 and 

19 percent of yearlings and adults, respectively, and the number of fleas per host 

seldom exceeded five. 

Since fleas are bloodsuckers, they can easily have a debilitating effect on young 

or sick animals, but generally healthy wild animals do not have serious problems. 

Properly managed game populations will have parasites but should be well

nourished and healthy enough to cope with them. 

The worst affliction this insect can bestow is the Black Death, more commonly 

known as bubonic plague. Although virtually unseen in the United States, this 

sweeping disease killed 25 million people in the Mideast and Western Europe in 

the 14th century, one of four major bubonic outbreaks. 

A human disease that occurs where wild rats live close to man, the plague starts 

with rodents that live in caves or holes and whose blood is infected with the 

plague bacillus. The flea, usually the species known as the Oriental rat flea, bites 

the dying rat, then seeks an alternate feeder. If there's nothing but humans 

nearby, the flea will pass the disease into the human system. The organism moves 

into the lymph nodes, to the blood stream, then to the liver and spleen. 

Untreated, it can kill in seven days. 

Today, only ten to forty cases of bubonic plague are reported in the United 

States annually, according to the U.S. Center for Disease Control, and these are 

mostly in the Western states where colonial wild rats have continued to live 

among people. Although the disease is treatable with antibiotics, about 15 

percent of the cases result in death. 

One case of bubonic plague has been documented in South Carolina, in 1983, 

but the young victim was bitten by an infected flea after picking up a chipmunk in 

New Mexico and became ill during a visit to her grandmother's home in Seneca. 

The weather here and lack of colonial rodents make chances of getting the plague 

extremely remote. 

The best way to steer clear of problems with fleas is to steer clear of the insects. 

You may think that's impossible if you're a pet owner, and when it gets hot and 

humid, you may think about burning the house down with O ld Blue in it. 

Professional pest control fo lks can spray your floors for $50 to $ 150 and will 

guarantee the job for thirty days. But entomologists around South Carolina say 

do-it-yourself flea-control products on the market work, if they are used according 

to directions. Read the package label, they stress. Foggers, aerosols, liquids and 

powders are available. 

To learn about a product, the best place to look for information is the Clemson 
Agricultural Chemicals Handbook, an annually updated guide to the latest and 

most effective pesticides. Department of Health and Environmental Control 

entomologist Pat Wright says it's the book that state health officials rely on when 

offering flea-killing advice. 

Dr. Ben Kissam, producer of the latest handbook, said a chemical is not listed 

in the guide unless it is found in fai rly affordable products, is registered by the U.S. 

Environmental Protection Agency, and is effective. The book does not name 

products, but it lists the active ingredients they contain. Consumers are advised 

to look for the recommended chemical on the labels of products in feed and seed 

stores, hardware stores and other places that sell insecticides. Such ingredients 

include pyrethrin, chlorpyrifos, malathion and bendiocarb. These pesticides are 

safe for wildlife and the environment if used according to directions. 

Patience and persistence are the keys to controlling the pests, but like all insects, 

fleas are becoming toughened to products on the market. Dr. Lisa Lemke, a 

Clemson University graduate who now works in Florida studying fleas and 

• 

For centuries, humans have sought methods of ridding 
themselves of the omnipresent flea. European women of 
the early 1700s wore neck-ribbons bearing decorative 
and functional traps which contained sticky rods to 

capture shade-seeking fleas. Another fashion accessory 
said to attract the pests was the fur boa . 

Daisy fleabane , Erigeron annuus, was thought by this 
country's pioneers to ward off fleas, and they stuffed 
their mattresses with the dried plant. 

• 
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Flea, order Siphonaptera 
Common fleas, family Pulicidae-cat and dog fleas, 
Ctenocephalides felis and C. canis; human flea, Pulex 
irritans; Oriental rat flea, Xenopsylla cheopis. 
Family Tungidae-stickt ight flea, Echidnophaga 
gallinacea (shown above) . 

Description : Small wingless insect, generally I to 4 
mm. Common fleas are pale to dark reddish-brown; 
sticktight flea is dark broum, almost black. Body laterally 
flattened, somewhat bristly. Shart, three-segmented 
antennae, usuall)' fitting into grooves on head. 
Compound eyes present ar absent. Long legs, sucking 
mouth parts. Sticktight flea has no combs. Lays cream
colored, oval eggs in host's coat, feathers or nes t. Larva 
is whitish, warmlike creature; pupates in cocoon. 

Habitat: Lives as ectoparasite on birds ar mammals. 
Adults of most species visit hosts far only a shart time, 
but sticktight flea, primarily a pest of poultry, remains 
attached to host far most of its life. 

Feedin~ Habits: Adult uses mouthparts with three 
piercing sty lets to suck blood of host. Able to live several 
weeks without food, but can gorge itself in two to three 
minutes. Larva scavenges on organic matter. 
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pesticides for the U.S. Department of Agriculture, said, "Even if you fo llow all 

instructions to the letter, there's still a chance a product won't work." 

Dr. Lemke said she's finding more and more products ineffective in killing fleas 

in Florida, where fleas are the most resistant. 

O ur own state ranks right up there, commented Dr. Banks. He said that last 

year over much of midlands South Carolina, malathion was ineffective, and 

sevin , the old workhorse among flea-fighters, has been virtually useless in the last 

fi ve years. His clinic recommends products containing chlorpyrifos for 

environmental spraying in yards and urges early and persistent treatment. "Don't 

wait until August, " he said. Fleas build genetic resistance to a chemical very 

rapidly, usually in three to four years. 

In using any products, whether in the home, yard or kennel, don't forget about 

the flea eggs, larvae and pupae. 

A female flea can lay twenty eggs three times a day for nine or ten days. Eggs are 

large enough to be seen and are light-colored and oval-shaped. They hatch in 

about two weeks into larvae, white or cream-colored little creatures that look like 

fly maggots. A fter several days, they spin whitish cocoons in which they stay from 

a week to several months, depending on humidity, temperature and the 

availability of food. A lack of food explains why some people are bombarded by 

fleas when they return from a vacation. Fleas have been waiting for an animal to 

come inside the house so they could eat. Upon the homeowner's return, the eager 

eaters come out of their cocoons in force. 

For best flea control, treat the host animal fi rst by taking it to the veterinarian 

for dipping and boarding, if feasible. Resist the temptation to bring the pet back 

too soon . This will guarantee the animal is not running around outside collecting 

more fleas to bring into the newly flea-free house. 

Seek affected areas by walking around barefoot, both outside and inside the 

house. Sprays and foggers work well , but always use them according to label 

instructions. Treat the outdoors several times to make sure you're killing the entire 

generation of fleas. 

Many products include chemicals to kill adult fleas as well as eggs, larvae and 

pupae. Some of these are termed growth inhibitors or regulators, which attack the 

hormonal structure of undeveloped fleas so that they die before maturing. 

Unfortunately, these products can't be used outside because they are light

sensitive, and oftentimes it's outdoors where the flea is giving a homeowner the 

most trouble. Without ridding the outside of fleas, they're going to come back 

indoors by riding the family pet. 

Indoors , vacuum floors, carpets and the animal's bedding. Eggs are laid in the 

host's coat , but they end up on the floor and in the bed as the flea goes through 

metamorphosis. Then , get rid of the vacuum bag. 

ls there anything good to be said about these frequent-dining high jumpers? Not 

out loud, or for publication , apparently. Research turns up only one positive 

possibility: Heritage Trust biologist Steve Bennett recalled references claiming 

fleas to be an indicator of good health among the Vikings. In their culture, large 

families and dogs dwelled together in their long houses; if you couldn't even 

support fleas, you just weren 't healthy .. ,,,,.., 

Debra-Lynn B. Hook is a regular contributor to South Carolina Wildlife. She has been a 
South Carolina newspaper reporter for six years and currently covers general news assignments 
for TI1e State. 



EVENTS 

NOTE: Because of printing lectures and field trips. Pre- Drugs" program is sponsored by Pre-registration required. 
deadlines, dates are subject to registration required. Contact the wildlife department, the Contact Keowee-Toxaway State 
change. Before traveling to an Huntington Beach State Park, Harry Hampton Fund and the Park, Lake Keowee, 868-2605. 
event, please call first for specific 237-4440. U.S. Forest Service. Contact JUNE 11-12. 
infarmation. Allareacodes: 803. MAY14. Captain John W Cheatham, Colonial Life Days. 

Bluffton Village Festival. Cox Radio Station, 200 Charleston. Colonial crafting 
MAY7. Bluffton. Arrs and crafts, Sheppard Drive, Edgefield, SC such as baking, wocx:lworking, 

Lobster Race and Oyster entertainment, road race, 29824, 637-3397. smithing, printing, 
Parade. Aiken. A zany race, children's games, homemade Springtime in the Falls. candlemaking and more will be 
delicious seafocx:l dishes and fun. Contact Babbie Guscio, Calhoun Falls. Fishing featured in the re-created 17th-
musical entertainment. Contact Calhoun Street, Bluffton, SC tournament, yard sale, artS, centuiy Settler's Life area, crop 
Chuck Martin, P.O. Box 1111, 29910, 757-3855. crafts, entertainment, focx:l . garden, and on the sailing vessel 
Aiken, SC 29802, 648-4981. Ridge Poultry Festival. Contact Alice Hite, O ld Ninety Adventure at Charles Towne 

Lowcountry Shrimp Festival. Leesville. Arrs, crafts, antiques, Six Tourism Commission, P.O. Landing. Contact Dorinda 
McClellanville. "Blessing of the focx:l, contests, fireworks, Box 1305, Greenwocx:l, SC Harmon, Charles Towne 
fleet," band concerrs, bake sale, entertainment, street dance. 29648, 223-1559. Landing State Park, 556-4450. 
arrs and crafts displays, seafocx:l, Contact Elwanda Lorick, P.O. Spring Onion Festival. JUNE 13-19. 
raffles, focx:l. Contact Nancy Box 236, Leesville, SC 29070, Lexington. Arrs and crafts, Hartscapades. Hartsville. 
Morrison, Archibald Rutledge 532-4601. carnival rides, road race, Antique car show, arts and 
Academy, P.O. Box 520, Owl Prowl. Sesquicentennial entertainment, parade. Contact crafts, parade, entertainment 
McClellanville, SC 29458, State Park, Columbia. Owls are George Hatfield, 624 C Avenue, and children's carnival. Contact 
887-3323 . some of our most secretive yet West Columbia, SC 29169, Nancy Truesdale, P.O. Box 578, 

Eleventh Annual Arts and fascinating birds. Night nature 731-9500. Harrsville, SC 29550, 332-6401. 
Crafts Festival. Clemson. The walk to call and look for barred MAY27-29. JUNE20-26. 
World of Energy at Keowee- and screech owls. Pre-registration Gullah Festival. Beaufort. Hampton County 
Toxaway will host arts and crafts required. Contact Arrs and crafts, workshops, Watermelon Festival. Hampton. 
exhibits, entertainment, focx:l . Sesquicentennial State Park, entertainment, crafts Arts and crafts, exhibits, parade, 
Hours: 9 a. m. -5 p. m. Rain date: 788-2706. demonstrations, Lowcoun tiy variety show, dances, pageants 
May 14. Contact Barbara Barker, MAY 14-15. cooking and stoiytelling in the and watermelon-eating contest. 
The World of Energy, Duke Blue Crab Festival. Little rich Gullah dialect. Contact Contact Hugh B. Gray, P.O. 
PowerCompany, P.O. Box River. Shrimp boats and moss- Rosalie Pazant, P.O. Box 83, Box 516, Hampton, SC 29924, 
1687, Clemson, SC29633, laden live oaks form a serene Beaufort, SC 29901, 525-0628. 943-3427. 
882-5620. setting along the Little River MAY28. JUNE25. 
MAY13-14. waterfront for a juried artS and Flopeye Fish Festival. Great Catfish Tournament and 

Catfish Festival. Ware Shoals. crafts show, modern dance Falls. Tournaments, National Catfish Stew Cook-
Children's and adult's games, performances, beach music entertainment, crafts, clogging off. Eutawville. Catch'um and 
entertainment, parade, mouth- bands and delicious seafocx:l competition, fish fry, fun and then eat'um for cash and prizes. 
watering fried catfish dinners dishes. Contact Howard Pogue games. Contact Sallie Hudson, Chefs compete for the best 
and catfish stew. Contact Dan Jr., P.O. Box 826, Little River, P.O. Box 453, Great Falls, SC catfish stew. Contact J. R. 
Traynham, 19 Sparks Avenue, SC 29566, 249-6604. 29055, 482-6029. Conner Jr. , Rocks Pond 
Ware Shoals, SC 29692, 456- MAY21. JUNE3-4. Campground, Eutawville, SC 
7615. Youth Fishing Rodeo. Parsons Keowee Canoe Campout. 29048, 492-7711. _,,,.., 

Spring Shorebirding Seminar. Mountain Lake, Abbeville Keowee-Toxaway State Park, 
Huntington Beach State Park, County. For kids 15 years and Pickens. Come and enjoy the To list an event, please send 
Murrells Inlet. Designed for the younger; prizes, drawings, early summer on a quiet canoe information three to four months 
novice who is interested in refreshments; special fishing trip. The overnight canoe in advance of the magazine's 
learning how to identify shore areas for disabled youngsters; bait campout will take you up publication date to Tricia Way, 
birds associated with the South furnished; poles provided if Eastatoe Valley Cove to the South Carolina Wildlife, P.O. 
Carolina coast. This seminar needed. 9 a. m. -1 p. m. The "Get point where big Eastatoe Creek Box 167, Columbia, SC 29202-
includes a slide presentation, Hooked on Fishing-Not On empties into Lake Keowee. 0167, 734-3972. 
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HIGH-TECH REELS 

MANl.JFACTURERS ARE OFFERING ANGLERS 

AN ASSORTMENT OF SOPHISTICATED 

FEATURES ON THEIR NEW REELS-WHICH 

TO CHOOSE DEPENDS ON WHERE YOU 

FISH AND WHAT YOU'RE AFTER. 

BY]IMMIZE 

PHOTOGRAPHY BY RoBERT ClARK 

REELS HAVE COME A LONG WAY in the last twenty years. 

Sure, the functions are still the same. They all cast, retrieve, and 

offer drag control. But today's reels also weigh les.s, stand up to 

adverse conditions better, and in addition, cast, retrieve, and 

control drag better than their predeces.sors. 
In fact, a fisherman contemplating purchase of a reel must 

wonder, and legitimately so, if today's reel is over-engineered. Reel 

manufacturers have specialized their products, with high-tech 

features targeted for a specific fish and method of fishing. Buyers 

have to choose from hundreds of models with space-age materials 

and gear ratios that would confuse a NASCAR mechanic. From 

drag or rear drag, fly casting, baitcasting, spin-casting or spinning, 

high speed or low speed; selecting the reel that's just right begins in 

a confusion of choices. 
"Start with the fish," suggested Edward Mesunas, director of 

public relations for Penn Reels. "Identify the species you're after 

and the techniques you will use. Some reel types are better suited 
for trolling, others for casting. The fish size and technique also help 

determine your line size, and it's really the line that is the deciding 
factor in a balanced outfit. 

"Once you pick a line, match the reel weight and rod weight to 
it. Most manufacturers make recommendations for line weight 

with their reels," noted Mesunas. 
After you've selected between fly casting, baitcasting, spinning 

and spin-casting reels and chosen a size range, there are still a 
myriad of features to sort through. 

"Some of the new features are here to stay, but some will 
disappear," advised Bob Tallise, former director of sales 
administration for Shakespeare. "Some are just gimmicks." 

As Mesunas pointed out, "The simpler the reel, the les.s there is 

to break." 

To distinguish real benefits from gimmicks, look at the function 
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of each feature offered. Check out what's been added to reels in 

recent years and what is standard among most brands. Think 
about the advantages offered in a typical day of fishing. If you 

wouldn't use the feature, more than likely other fishermen 

wouldn't either. In that case, don't pay extra for it. Many features 

and Space-age materials, however, offer definite advantages. 

GRAPHITE-The use of graphite in reels helps fishermen in two 

ways. First, graphite weighs les.s than the metals it replaces, 

producing a lighter reel-a boon when you're casting repeatedly 

throughout the day. Nearly every leading reel manufacturer offers 
at least one model in graphite. Shakespeare, for instance, goes 

even one step further offering the Whisker Titan, a reel made of 
titanium. Even lighter than graphite, titanium helps bring the 

total weight of their ultralite model down to only 5.5 ounces. 

Graphite has another advantage even more important for 

saltwater fishermen: corrosion resistance. Zebco's Pro-Staff 

spinning reels offer graphite bodies in a size suitable for surf and 

inlet fishing. 
Tallise summed it up. "Graphite is here to stay." 

SPEED- Manufacturers spend a lot of time talking about gear 

ratios as a way to tout their high-speed reels. In fact, the gear ratio 

is only half the story. If you define reel speed as the amount of line 

retrieved by a crank of the handle, then there are actually two 

determining factors: gear ratios and the circumference of the spool. 
The higher the gear ratio, the more line retrieved. Likewise, the 

longer the distance around the spool, the greater the amount of 

line retrieved per revolution. 

Talking only about ratios does simplify things a bit, but keep in 

mind that a 5-1 ratio on a big reel is faster than a 5-1 ratio on a 
small one. 

In the race of gear ratios, Shimano claims pole position. Their 

Speedmaster spinning reel is geared 6. 2-1. On their Triton TSM 

III model, for instance, one crank of the reel brings in 44.5 inches 
ofline. 

Can you have too much speed? "For bas.s, wahoo, and relatively 

small fresh- and saltwater fish, a high gear ratio is desirable," said 

Mesunas. "It may be a true advantage in fresh water. But a high 

ratio can sacrifice power, which you need for large saltwater fish. 
When we added a second gear ratio to our Penn International II (a 
heavy saltwater lever drag reel), we didn't add a high gear. We 

added a low one for more power." The lower gears take some of the 

work out of bringing powerful big fish up from the ocean floor. 

Conversely, fishermen who troll with downriggers, as is common 

on Lake Jocas.see for trout, will find fast retrieve an advantage. 



Geared far fast action, Shimano' s Speedmaster reels ( spinning-foreground; baitcasting-center; saltwater-right) offer swift retrieve for mare 
casts and fast-working baits. The Speedmaster spinning reel sparts one of the fastest gear ratios available, 6. 2-1. The Penn 2000 Baitcaster (left of 
center) offers a 6-1 gear ratio far working lures, and when a fish strikes it automatically shifts down to a powerful2-1 ratio. A flip of the shifter on 
the imposing Penn International II saltwater trolling reel ( background) gears down from speed to power, even during the heat of battle. 
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When a fish strikes and triggers the line's release from the 

downrigger, the slack needs to be picked up quickly. A high-speed 

reel in that situation does the job better. 

"It's like cars," suggested Mesunas. "Speed may be good on a race 

track, but you can overdo it for street use." Some fishermen need a 
Porsche; others need a John Deere. Take a look at the load you'll be 
lifting before making a decision on gear ratios. 

DRAGS- Ryobi's developments with drags are exemplary of recent 

changes. The Demon Drag, found on their OC series of spinning 
reels, offers larger surface area and special washer materials. Both 

features help dissipate heat and allow the drag to operate more 

smoothly. 

The importance of a smooth drag varies again by species and type 

of fishing. For large saltwater fish, a smooth drag can be the 

difference between a fish and a fish tale. For panfish and other 
small freshwater fish, the drag might be set and never changed 
during the lifetime of the reel. Still, most fishermen prefer not to 
risk losing a big fish that decides to take a lot ofline. 
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IMPROVED BAIL SPRINGS-On spinning reels, the most 

delicate part was always the bail spring. Not any more. A couple of 

manufacturers have developed tougher versions. For example, 

Shimano offers the No-Fail-Bail on their QuickFire 11 spinning 

reels. This is a bail spring claimed to be unbreakable. 

LINE-RELATED FEATURES-Many reels handle the line and 

line-related problems in special ways. 
Backlash has been a problem since the level-wind baitcasting 

reel was invented. Ryobi, Zebco and Daiwa are among those who 
have incorporated line-control features on their casting reels to 
prevent the curse of the monofilament bird nest. 

Line twisting often occurs on spin-cast reels, especially when 
using certain lure types such as spinners and when reeling aga,inst 

an immovable object. Both Shakespeare and Johnson have 
changed the way line is handled on spin-casting reels to solve·this 

problem. 
Traditionally, spin-cast reels have also lacked good line control. If 

you wanted to shorten your cast while your lure was in the air, you 



(Far left) Lightness with strength is now a standard 
throughout the reel manufacturing industry. Much 
harder than plastic or fiberglass, far lighter than metal, 
graphite lends durability and lightness to reels such as 
Johnson's Century 225 spincast (background) and 
Penn's 40 GLS Senator saltwater model (center). 
Constructed of even lighter titanium, Shakespeare's 
Sigma Whisker Titan 42140 (foreground) weighs only 
9. 5 ounces, less than a can of cola, and offers another 
industry standard in its quick-release-type bail lever. 

(Left) The effectiveness of a reel's drag system depends 
largely on surface area. On both Ryobi's D2 spinning 
reel ( background) and on Zebco' s Quantum QSS 8 
saltwater spinning reel (center), the drag systems are 
"front-loaded, " utilizing the entire front of the spool for 
maximum surface area. The QSS 8 also features a 
rear-mounted "Baitsensor" switch for adjust.able 
freespooling. A heavy-duty drag is available even on 
ultralight reels favored by stream fishermen, such as on 
Zebco' s Pro-staff PSG 05 spinning reel (foreground). 

(Above) Daiwa's microcomputer spinning reel (left) 
clues anglers in on drag tension, retrieve speed and time 
of day. Baitcasting model provides additional data on 

depth and casting distance. The Royal Bee Electric 
Retrieve reel ( right) makes one-hand operation 
possible-a necessity for some, a convenience for 
others. Complete with compact 12-volt battery, belt 
loop carrying pouch and AC recharger, three Royal Bee 
models are available from Cahela' s. 

had to either slow the line between your finger and thumb or stop 

it cold by pressing the release button. Ryobi and Zebco have 

worked on ways to allow the angler to feather line mechanically, 

instead of stopping the lure dead in midair. 

Freespooling allows line to flow freely off the reel and has its 

advantages. For instance, in some methods of bait fishing, the fish 

is often allowed to swim a short distance before the hook is set. A 

freespool allows line to come off without resistance and thereby 

not alert the fish to the fisherman on the other end. 

Whereas freespooling was once an all-or-nothing proposition

either the drag was engaged for reeling or it was disengaged for 

freespooling-several of today's reels offer controlled freespooling. 

For instance, Zebco's Quantum and Shimano's Baitrunner 

spinning reels feature a freespool tension selector, enabling the 

angler to decide just how much, and how fast, line pays out. 

SPECIALTY FEATURES-Many other ideas have been · 

incorporated into spinning reels, with a singular purpose in mind. 

For instance, Daiwa, Ryobi, Zebco and Shakespeare a ll make 

casting reels with a flipping switch. Ryobi's casting reel called The 

One has a flipping switch that works in conjunction with the 

thumb bar to go from free spool to engaged with a touch of the bar. 

Right or left retrieve is offered on several reels. This sounds all 

right, but how often have you ever changed a reel handle from one 

side to the other ? 

Spinning reels are coming with one-hand casting options, such 

as a trigger release. A gain, this will be a matter of taste or habit to 

most fishermen. 

Others, such as the Shakespeare Cant Twist spin-cast reel, offer 

features that either stop the line at a certain distance for depth 

control or actually measure footage. Daiwa takes specialization to 

the extreme with their microcomputer reels. If you ever needed a 

reel that measures line out, beeps once per second as your lure 

sinks, displays the time, and alarms at a preset time, this is the one. 

You can choose between casting and spinning models. 

High-tech reels can, however, make a big difference to some 

fishermen. For instance, reels with electric retrieve offer one-hand 

operation. For an angler without the use of a hand, this reel can be 

the difference between fishing and not. Cabela's offers the Royal 

Bee conversions of a Shimano casting reel or a Mitchell spinning 

reel , both with electric retrieve. 

With all these features and gimmicks, it would seem that reel 

manufacturers have nothing left to add. 

Mesunas commented on this possibility. "On one hand, what 

more can you do to a reel ? On the other hand, as high-tech 

developments come down from the aerospace and computer 

industries, fishermen will benefit. Ten years ago, we might have 

thought there was nothing left to do, yet look at what we've added 

to fishing reels and what anglers have come to expect." 

In ten more years ... who knows?._, 

Jim Mize is a free-lance writer whose work has appeared in a number of 
outdoor magazines. 

Special thanks to Penn Reels, Zebco Corp., Shakespeare Fishing Tackle, 
Ryobi America Corp., Daiwa Corp., Shimano America Corp. , Cabe/a' s 
Inc., and Hendrix's Dog Patch of Greenville for their help in illustrating this 
article. 
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NATURE MADE FERNS FOR PURE LEAVES, TO SHOW WHAT 

SHE COULD DO IN THAT LINE. 

-HENRY DAVID THOREAU, ]OURNAL, JULY 29, 1853 

BY LIN DUNBAR 

FRONDS UNCURL FROM COOL, hidden recesses and 
shadowed bluffs-greeneiy nestled in sandy pine barrens and moist 
stream edges. Their lace decorates hardwood trees, rock outcroppings, 
masoniy and brick walls, lending a grace and serenity to each niche 
they occupy. 

They are the fems, one of the earliest land plants. 
More than 300 million years ago, great forests of tree-fems towered 

one hundred feet and higher. The world's climate was warm and 
humid, and the giant ferns shaded pools full of lobe-finned fish and 
lungfish, cartilaginous and bony fishes. These ancient tropical fern 
forests witnessed the emergence of the first amphibians, large creeping 
creatures with fish-like tails, and the early reptiles, resembling modern 
crocodiles. As the climate changed, the huge fems gradually vanished. 

The remains of that lush vegetation are our coal reserves. Time and 
evolutionaiy processes have left the temperate region with smaller 
fern species, as beautiful and varied as were their ancestors. 

For many years the fems were cloaked in mysteiy. Flowerless and 
without visible means of reproduction, their haunting beauty and 
unique life cycle became subjects of superstition and folklore. Adder's 
tongue fern was thought to be a cure for snakebite because of its 
resemblance to the flicking tongue of the serpent. Legends tell of a 
golden flower that bloomed only on Midsummer's Eve, June 23, 
believed to contain "fern seeds" which had magical powers to render 
their owner invisible, grant wishes and find buried treasure. 

Only in the early 1800s was the fern's life-cycle riddle solved. No 
obvious.''seeds" can be linked to the formation of young, new plants, 
but through a process known as "alternation of generations," the fern 
uses two veiy different reproductive forms. The asexual stage of a fern's 
life is characterized by the clusters of green fronds that decorate our 
woodlands and roadsides; the rarely seen sexual stage culminates in 
the prothallium, a flat, heart-shaped structure less than one-quarter 
inch in diameter. No wonder it was so long overlooked! 

Now prized primarily for their ornamental value as garden and 
houseplants, fems have been appreciated in the past for their beauty 
as well as for more functional reasons. Variously used as food, 
medicines, fibers and dyes, some types also provide cover for woodland 
animals and insects. The following are the more common of the 
fifty-plus South Carolina fems, their appearances as diverse as the 

legends surrounding them. 
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CHRISTMAS FERN, Polystichum acrostichoides 
Rising from a crown of shiny, lustrous leaves, the early spring 

fiddleheads of the Christmas fern seem sti ll dressed for winter with 
their coats of long, white scales or hairs. As if bowed from the weight 
of this winter protection, the fronds arch backward as they unfurl, 
gaining a more erect posture as each leaflet strengthens and 
expands. 

Christmas fern grows in bouquet-like clusters with the sterile fronds 
somewhat prostrate, short and broad. The fertile fronds are more 
erect, taller than the sterile, with the leaflets becoming more slender 
as they reach the apex. The round sori occur on the upper third of the 
fertile fronds and form two rows along the midrib. 

Polystichum acrostichoides gets its common name from several 
physical attributes. The shape of the leaflets-somewhat holly-like 
with bristle-toothed edges and each with a prominent "ear" -
resembles Santa's sleigh. When held vertically, this same leaflet looks 
like a Christmas stocking. In addition, the fern is a popular evergreen 
plant, and the bright green fronds are used for decoration during the 
holidays. Yet the actual meaning of the word, Polystichum, is "many 
rows" and alludes to the way the sori are arranged on the fertile 
fronds. 

The Cherokee Indians used this fern to treat toothache, chills and 
stomach aches. A tea which was taken for pneumonia, fever or 
rheumatism was also brewed from the root. After removing the hairs 

from the spring fiddleheads, the vegetables were eaten like 
asparagus. 

Christmas fern can reach a height of eighteen inches and grows well 
on shaded, rocky slopes and along wood and swamp edges. It also does 
well on barren soils and is a deterrent to soil erosion. 

ROYAL FERN, Osmunda regalis var. spectabilis 
Royal fem-tall, graceful, and as regal as its name implies-is 

another of our state's large ferns. 
The plant is unusual and rather "unfern-like" in its appearance, 

more closely resembling a young locust tree, for the stout, scaly 
rhizome will often rise above the ground. 

The wine-colored fiddleheads emerge in early spring, and when 
mature, the clustered fronds can grow from nineteen to seventy inches 
long with roundish, egg-shaped leaflets. In the shade, these leaflets 





( Page 17) Beautifully triangular leaves of oak fem , Thelypteris hexagonoptera, gleam yellow-green in a bed of 
other mountain vegetation, including the darker Christmas fem and the three-leafed hog peanut. 

(Left) Christmas fem , probably our state's most abundant fem, emerges in early spring as a leafy fiddlehead 
covered with long, silvery-white hairs. This stage of some species is relished as a vegetable. The fiddleheads of 
others, like bracken fem, have been found to be carcinogenic. 

( Right) Sunlit mountain glades are commonly carpeted with New York fem, easily identified because its leaves 
taper to the base. This fem, usually found in extensive colonies, is true to its densely populated namesake. 

appear bright green against reddish 

stalks; in the sun they become a 
translucent, pale green color. 

Besides its aesthetic value, royal 

fern is most noted for its use in 

medicine. The rhizome is boiled to 

produce a substance to clear 

internal obstructions, soothe coughs 

and , if taken early, for jaundice. 

The gelatinous sap was used in treating coughs and diarrhea and made 
into an o intment fo r sprains, bruises and wounds. When mixed with 

brandy, the mucilage was once a popular rub for backaches. A kind of 

jam made from the roots was given for rickets, boiled into an o intment 
and applied to broken bones, and the roots were once used to ease 

colic and diseases of the spleen. 

Commercially, the rhizomes of the royal fern are used to grow 

orchids. In addition, fibers can be extracted from the leaf hairs by 

soaking and/or beating, then worked into rope, twine, cloth, netting, 

mats or baskets. 

Royal ferns can be found in marshes, swamps, stream valleys and 

wet woods throughout South Carolina. 

NEW YO RK FERN , Thelypteris noveboracensis 
Bright ligh ts, Madison Avenue, Broadway plays, fast pace, terrifying 

traffic-and New York ferns? Some authorities believe this fern was 

named by Carolus Linnaeus because he was sent the fem from this 

state. Other accounts claim the plant came to him from Canada. 
Either way, in today's association with that city, New York fem may 

seem inappropriately named. However, outside the bustling Big 

Apple, New York state is richly filled with beautiful hardwood forests, 

a habitat also found in upstate South Carolina and the piedmont, 

where one is likely to find this fem growing. 

Fronds are eleven inches to almost two feet tall, with leaflets both 

opposite and alternate on the rachis. Compared to other species of 
Thelypteris, New York fem is quite distinct, with its diamond-shaped 

blade and tapering, silvery-haired leaflets. The size of each pair 

dwindles as they descend the rachis until it seems only a bit of green 

tissue is left. Sub-leaflets are deeply cut almost to the mid-vein . Fertile 
fronds contain kidney-shaped, hairy indusia and round sori , which are 

found near the leaflet margin and mature from late spring through the 

summer. 
Thelypteris noveboracensis thrives in moist thickets, woodlands and 

swamps and seems to grow best in sub- to acidic soils. The fem can be 

easily cultivated but will die back in winter. 
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CINNAMON FERN, Osmunda cinnamomea 
The name Osmunda is said by some to mean "flowering fem" and 

refers to the red-brown, blossom-like sporangia. From a distance, the 

orange-brown spike looks like an unusually shaped and colored flower. 

Others believe that Linnaeus named the plant to honor Osmunder, 

the Saxon god. And some people believe the word Osmunda means 
"to cleanse" in reference to the fern's medicinal properties. Many of 

our native peoples used the roots of cinnamon fern as a spring tonic 
and cure for snake bites. Folklore also alleges that if you take a bite 

from the first cinnamon fern of the season, you can be assured of a 

toothache-free year. 

FERN TERMS 

WHILE MANY PEOPLE BELIEVE flowering plants are easier to 

identify because of their flowers, with the understanding of a few 

simple terms, many ferns can also be easily recognized. 

RHIZOME: Underground stem whose function is to anchor the 

plant, store starch, produce roots, and through non-sexual 

reproduction, grow new plants. 
FIDDLEHEAD OR CROSIER: Coiled, young fern leaf. 

FROND: Made up ofastipe (commonly called astem)-used for 

support and water and mineral transfer from the rhizome, roots 

and leaves-and a blade, the green, leafy part which carries on 

photosynthesis. Typically, the blade is divided into smaller 
leaflets, and the arrangement, size and shape of the blade and its 

leaflets help to identify the particular fern species. The rachis is 
that part of the "stipe" that contains the leaflets. Besides their 

aesthetic and food-producing value, fronds, in most species, also 
bear the spores which are responsible for the sexual reproduction 

of the plant. 

SOR!: Collective term for the clusters of sporangia ( or spore 

cases) in which the dust-like spores develop. Some species of 

fems also contain a flap of tissue called an indusium which covers 

each sorus (singular for sori) and protects the developing spore 
cases and spores. 

SPORANGIA, Spore cases, structures which contain the 

developing spores. Each resembles a capsule-like container 

attached to the leaf by a tiny, thin stalk. 
SPORE: Simple, one-celled reproductive unit which, upon 

germination, develops into the sexual prothallium stage of the 
fern . ., 





SM UNDA CINNAMOMEA begins its growth in silvery-white, 
hair- covered fiddleheads. As the frond expands, the white "hair" turns 

cinnamon-brown and forms characteristic tufts along the stems. 
When these tufts, or trichomes, are crushed, the smell is similar to 
cinnamon , perhaps another reason for the fern's name. The large 
leaves, which can reach heights of two to five feet , grow in clusters 
from a stout, woody rhizome. Black, wiry roots grow from the rhizome 
and are often densely matted together. Rhizomes of the cinnamon 
fem are considered "creeping," which means that this portion of the 
plant is renewed each year at one end while a small part of the rhizome 
dies at the opposite end. This growth pattern slowly moves the original 
plant across the forest floor. 

When the young fiddle heads make their appearance each spring, 
today's wildfood enthusiasts , mimicking the earliest hunters and 
gatherers, collect the tightly coiled crosiers. The wool or hair is rubbed 
off with the fingers , and the crisp vegetables are eaten raw or prepared 
like green beans. 

Commercially, cinnamon fem rhizomes have been used for rooting 
and growing orchids, though the harvesting of this fem part destroys 

the plant. In Japan, the fine hairs of the young fronds are mixed with 
wool and made into raincoats. 

C innamon ferns thrive in moist and shady places such as marshes, 
ditches, swamps and stream banks throughout most of our state. 

NETTED CHAIN FERN, Woodwardia areolata 
Medium-sized netted chain fems often cover moist , low-lying niches 

with their thick, deeply cut leaves, twelve to thirty-one inches long 
and with a characteristic leafy tissue that runs along the stipe. The 
sensitive fem, Onoclea sensibilis, is a look-alike contender for similarly 
moist habitats , but Woodwardia leaflets are alternate with wavy, finely 
toothed margins, while the leaflets of the sensitive fem are opposite. 

Names are important and, for the plant kingdom, are frequently 
descriptive, but they can also refer to the locale where the plant was 

first found, or they can carty the name of the individual who first 
discovered the plant. The netted chain fern's common and scientific 
names have two of these properties. Part of the common name comes 
from the meaning of the word , areolata , a little open space, and refers 
to the net-like pattern of the leaf s veins. "Chain" refers to the way the 
sori are arranged on the fertile spike, one after the other like links. 
And the specific epithet, Woodwardia, commemorates the English 
botanist Thomas J. Woodward (1745-1820). 

Another characteristic which earmarks the netted chain fem is its 
fertile frond. Quite unlike the thick-leaved sterile blade, the fertile 
frond is taller with purple-brown , shiny petioles and thin segments 
which contain the sori . As its name implies, the sori, covered with a 
long, narrow indusium, are arranged in chain-like rows along the 
midrib. Fruiting fronds appear in the fa ll and often remain until 
spring- long after the sterile leaves disappear. Coming across these 
unusual "plants" in the winter can puzzle those less familiar with fem 
identification , but the give-away is the distinctive pattern of the sori . 

Used by the North American Indians in basketry, the netted chain 
fem grows best in shady, moist , acidic soil and can be found in 
swamps, bogs, wet pinelands and roadside drainage ditches. 



The sterile fronds of cinnamon fem (left, top, photographed in late summer) and Virginia chain fem (left, bottom, early spring) are structurally very 
similar, but the plants can be readily differentiated when fruiting, generally in summer. Cinnamon fem ' s fertile leaf is a separate stalk, rising like a rich, 
golden-brown blossom from the cluster of sterile leaves; Virginia chain's fronds are sterile early and later are fertile , bearing dark-brown sari on the back. 

Netted chain fem, above, can be found in moist soil throughout the state and is often mistaken for the sensitive fem , Onoclea sensibilis. However, 
fertile fronds of the two are quite different: O noclea has ball- or bead-like sari ; "linked" sari help give netted chain its common name. 

VIRGINIA C HAIN FERN, Woodwardia virginica 
Another moisture-loving fern is the Virginia chain fern. Like its 

related netted chain fern, its common name refers to the arrangement 
of the sori on the fertile frond. This fern , too, celebrates the botanist 
Thomas J. Woodward, but the generic name, virginica, probably 
honors the location of the first identified species. Virginia chain fern is 
about the same size as the netted chain, and its opposite leaflets are so 
deeply cut that they appear to be almost twice-divided. Woodwardia 
virginica grows from a creeping rhizome that makes the fronds appear 
singly, one after the other- almost in a line. In contrast, cinnamon 
fern has a crown-like growth with leaves clustered as if in a vase. 

The coarse texture of the leaves and its affinity for water make the 
Virginia chain fern a suitable environment for many insects. Various 
moths and butterflies roll the tips of the fern around themselves, like 
"bugs in a rug," and embed their larvae within these snug confines 
where they remain until pupation. 

The North American Indians used the wiry, vascular strands from 
the Virginia chain fern in their basketry. Medicinally, the North 
Carolina Indians found the leaves of this fern astringent, and so used 

them in treating toothache and where constriction was desired. 
Virginia chain fern grows in sunny or shady areas in the acidic soil 

found in bogs, thickets and wet pinelands. 

BRACKEN FERN, Pteridium aquilinum 
Often sheltered by towering pines and favored by periodic forest 

floor burnings, bracken fern pokes its trichome-covered head through 
the charred soil early each spring. Against the blackened earth, the 
tightly coiled fiddleheads create a silver-green , polka-dot effect, 
turning into waves of green as the fronds expand and the season 
progresses. 

Bracken fern is one of the most common ferns found throughout the 
world. It has an underground rhizome usually growing as deep as ten 
feet beneath the earth's surface, protecting the plant from prescribed 
or wildfire burnings, drought and cold . With its aggressive tendency, 
the rhizome can grow up to fifty feet per year. 

The coarse, triangular fronds are rather large and can reach a height 
of three feet. The overall look is captured in the meaning of the name, 
pteridium-feathery and lacy. Sori are found along the margins of the 
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Cross sections of the stipe of bracken fern, left, reveal the plant's vascular bundles, and 
form patterns variously thought to resemble the letters "C" for Christ or "X," the Greek 
symbol for Christos, or even characters spelling "GOD. " Such interpretations gave rise 
to belief that bracken possessed magical powers to ward off evil. 

Although some of our ferns are able to grow on rocks, only resurrection fern, right, lives 
regularly in trees. Probably most abundant in South Carolina's coastal swamps, this 
small plant shrivels during dry spells yet after a soaking rain adorns its host with greenery. 

leaflets, with the edges forming false indusia as they curl over the 
developing sporangia. New fronds are covered with silver-grey 
trichomes, and as the frond matures it expands in three prong-like 
sections. 

The word aquilinum means eagle, and early botanists commonly 
called the plant eagle fem, probably suggested by the pronged, claw
like growth pattern or the eagle-wing resemblance of the broad frond. 

Because of bracken's wide distribution, it was used extensively 
throughout the world. It's been used to treat intestinal parasites and 
constipation, and the Cherokee Indians used bracken as a tonic and 
antiseptic. In Europe, a tea made from the roots was taken to reduce 
swelling and hardness of the spleen. 

Many wild food enthusiasts have heralded bracken fem as one of the 
best-tasting spring vegetables. However, studies have found that the 
fem destroys thiamine and is also carcinogenic, and therefore, bracken 
should not be eaten. 

Its other economic values can sti ll be utilized. The astringent 
properties found in the rhizome make this a sui table plant for tanning 
animal skins, and various parts of the fem have been used to produce 
dyes. The ashes of the bracken fem, containing large amounts of 
alkali and quantities of potash , were used for glassmaking, as a 
substitute for soap and as fertilizer. Dry bracken fronds have been used 
as strainers, thatch, packing material for fruit, barn litter, and in the 
garden to protect young plants. 

In the forest, bracken provides cover for wildlife. Deer, grouse, 
turkeys, rabbits, birds and other species often use the bracken stands 
for shelter or as a bed. 

Bracken grows well in full sun, sandy soils and thickets, and 
sometimes in rich woodlands. In those forests of our state where floors 
are periodically burned to encourage the growth of forage plants, 
bracken is the most predominant species of fem. 

RESURRECTION FERN , Polypodium polypodioides 
Adorning the sprawling limbs of our stately live oaks, the evergreen 

resurrection fem lives with the Spanish moss and green-fly orchid in a 
unique epiphytic relationship. 

Epiphytes are plants that do not derive any food or nutrients from 
their host; they simply use the host plant for physical support. 
Epiphytes are a group most dependent on rain for their moisture 
requirements, their survival hinging on their adaptation to extreme 
dry and wet conditions. 

After a period of drought, it's easy to mistake this small fem, now 
grey and shriveled, for dead. Yet given enough rain and moisture, the 
withered plant disappears and in its place, a vibrantly green, lustrous 
fem returns to life, suggesting its common name. The generic name, 
poly podium, comes from the Greek words meaning "many feet." 

Linnaeus gave the name to this fem in reference to the way the 
rhizome appears to "walk over" surfaces. 

This is a tiny fem, usually no more than six inches long and almost 
once divided. The undersides of the fertile fronds' leaflets contain 
large, brown, roundish spore cases without indusia. These sori are so 
deeply embedded in the leaflet that they often form small bumps on 
the top surface of the leaf. The rhizome as well as the stipe is scaly. 

A myth in Russia says that if one tosses this fern's "seed" into the air, 
wherever it lands will indicate where treasure is hidden. An old belief 
in Bohemia says that if one mixes the golden "fem-seed" with money, 
the money will never decrease, no matter how much of it is spent; 

Although fem-seeds exist only in myths, the real treasure of 
Polypodium lies in its beauty. Resurrection fem is most often found 
softening the weathered barks of hardwood trees with its green 
cascades. But it also thrives in circumneutral soil and, less frequently, 
in the moist, shaded cracks of brickwork. 

Discover the beauty and variety of South Carolina's fems for 
yourself. Several books are available to help you locate and identify 
them, beginning with the introductory Non-flowering Plants by Floyd 
S. Shuttleworth and Herbert S. Zim, A Golden Nature Guide 
published by Western Publishing Company, Inc., 1967. Also see A 
Field Guide to the Ferns by Boughton Cobb, part of the Peterson Field 
Guide Series, Houghton Mifflin Company, 1963; Field Guide to the 
Ferns and Other Pteridophytes of Georgia by Lloyd H. Snyder Jr. and 
James G. Bruce, University of Georgia Press, 1986; and A Field 
Manual of the Ferns and Fern-allies of the United States and Canada by 
David B. Lellinger with photographs by A Murray Evans, 
Smithsonian Institution Press, 1985. 

Early in 1989, watch for Ferns of the Coastal Plain by this author, 
published by the University of South Carolina Press .. _, 

Lin Dunbar is a naturalist and free-lance writer from Charleston who is vitally 
interested in the relationship between plants and people. 
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Seafood for the Health of It 

Heart Sole 
Almost one million people each year in the United States die from heart,related illnesses. Eating finfish and 
shellfish can help lower that statistic. 

by Donna Florio 

t' s official -seafood is the health find of the 1980s. While the 
low-fat, low-cholesterol benefits of eating finfish and shellfish 
have long been acknowledged by heart experts, new findings 

show that seafoods can have a significant impact on reducing the risk 
of heart disease. 

If you live in South Carolina, chances are good that you will die of a 
heart attack. In fact, 35 percent of all deaths in this state are from 
heart attacks, while another 9 percent are caused by stroke-43 
percent of all deaths are from some form of vascular disease. 

Some factors affecting heart disease-gender, age and heredity
can't be changed. But other equally important factors-diet, exercise, 
stressful envi ronment and smoking-can be successfully altered. 
Foods from the sea, properly cooked and served without heavy sauces, 
offer delicious and beneficial alternatives to beef, pork, chicken and 
dairy products. 

There are several "common sense" reasons for choosing finfish and 
shellfish over red meat and poultry. The first is that seafoods-both 
saltwater and freshwater-are extremely low in fat , in almost all cases 
lower than lean beef, pork and chicken. Also, much of the fat 
contained in red meat and poultry is saturated, meaning that it 
contributes to cholesterol buildup in arteries that can lead to heart 
attack and stroke. But the fat contained in seafood is polyunsaturated 
and actually fights cholesterol buildup. 

Seafoods themselves are very low in cholesterol. Even those species 
that have moderate amounts of cholesterol like shrimp and crab are 
extremely low in fat, a fact that experts such as seafood nutritionist 
Joyce Nettleton find very important. Nettleton, author of two 
definitive books on seafood and health, said, "Many of us [in the 
seafood nutrition fie ld] think that the advantage of shellfish being low 
in fat far outweighs the moderate amount of cholesterol they contain. 
We have every reason not to discourage people from eating shrimp, 
except for those people who have a genetically-based lipid disorder." 

In addition , fish and shellfish are low in calories and sodium, high in 
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protein , easily digested, and full of important vitamins and minerals 
such as B, iron, thiamine, pyridoxine, niacin , riboflavin and 
pantothenic acid. 

But most importantly, seafoods contain what has come to be known 
as "the secret weapon." 

Results of studies released in the past few years have shown that fish 
and shellfish contain a unique class of fats called "Omega-3s" that can 
have substantial beneficial effects on blood chemistry. Omega-3s 
lower triglycerides, reduce blood clotting and prevent heart attack and 
stroke in animals. They also seem to influence cholesterol levels in 
some people. 

Although researchers are not completely sure of how Omega-3s 
work, they do know that eating fish -particularly fatty fish -can 
have a profound effect on the cardiovascular system. Three landmark 
studies led them to this conclusion. 

In the first, Greenland Eskimos who ate mostly seal meat, whale 

blubber and fish were studied. Although their diets were full of fat and 
cholesterol with virtually no fiber, they had no cancer and few heart 
attacks, were not obese and did not have arthritis or diabetes. When 
fed diets that were high in meat, dairy products and vegetable oils, 
however, they became just as disease-prone as people of other cultures. 

A subsequent study in Japan compared fishermen and farmers. 
Although the two groups did similar levels of work, the fishermen, 
who ate large quantities of fish , had far fewer heart attacks. 

But the most important research results were reported in the May 9, 
1985, issue of the New England Journal of Medicine. Researchers had 
monitored 852 men in the Netherlands for a twenty-year period. 
Those who ate the equivalent of a mere one ounce of fish per day were 
50 percent less likely to die of heart disease than those who did not eat 
fish at all. Death rates decreased accordingly with higher consumption 
offish. 

Fish oils have also been connected to the prevention of breast 
cancer, migraine headaches and rheumatoid arthritis. 





It 's "in" to be lean aml health y, 
and a diet heavy on seaf oocl can 
make us lighter on our fee t-for a 
lot longe1: Since tasty and 
attractive dishes like Sh1imp 
Ratatouille (page 25) and 
0 1iental Shark are low in fa t and 
cholesterol, they're just what the 
doctor ordered. 

nterpreting the results of studies like these raises as many 

questions as it answers. How much seafood is enough ? Too 

much ? Are fish oil capsules a good substitute? What kinds of fi h are 

the best to ear fo r O mega-3s? 
Some quest ions can be readily answered; others are more vague. 

Many physicians recommend a relatively conservative guideline of 

eating fish at least three times a week. And although some suggest 

using fish oil capsules available in health food stores and drugstores, 

others feel they are not a good substitute fo r earing fish and shellfish . 

Joyce Nettleton said supplements have not been tested thoroughly 

enough for physicians to understand side effect and reactions with 

medications. Diffe rent brands vary in amounts of O mega-3s 
contained, as well as puri ty. 

"I recommend that people eat more fish ," Nettleton said, "because 

in addition to providing O mega-3s, the fish will substitute fo r some 

other food that is probably worse for you. That will do something for 

you that no capsule will do." And, she cautioned , sound nutritional 

g,..iideli~es rule against supplementing our diets with fa r, regard I es of 

its makeup. 
She feels a sensible d iet that includes plen ty of fish is most beneficial 

fo r maintaining good health. "People can 't continue earing rich ice 

cream , Brie cheese and greasy hamburgers and expect fish oil 

supplements to make them healthy." 

Nettleton recommends steaming, stir-frying, grilling or broiling fish 
and adding li ttle other far- like butter-while cooking and serving. 

"By fry ing fish or covering it with rich sauces," she said , "we're just 
add ing the things we are trying to avoid by eating fish in the first 

place." Because seafood cooks quickly, most of the valuable nutrients 
are retained regardless of the cooking method. 

Fatty, dark-meat fish -both freshwater and saltwater species-offer 
the best sources of0mega-3s. Among them are salmon , tuna, muller, 
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mackerel, ra inbow trout, lake whi tefish , bluefish , herring, shad , 

butterfish and pompano. Canned fish like tuna, salmon , mackerel 

and sardines are also excellent sources, though they should be drained 

if packed in oil. Purchase water-packed tuna whenever possible. 

Shellfish , both mollusks and crustacean , have small amounts of 

O mega-3s, as well as being extremely low in fa t. C lams, mussels, 

scallops and whelks all contain less than 2 percent fa t per serving, and 
much of that is unsaturated. Shellfish should be cooked before eating 

to eliminate any possibili ty of vira l infections, including hepatitis A , 
gastroenteritis and the Nonvalk virus, which has flu-like symptoms. 

Bacteria-salmonella and vibrios-can also be problems. Stearn 

shellfish four to six minutes to assure that internal temperatures reach 

a safe one hundred degrees. 

Bur fish and shellfish are only part of the health picture. The 

A merican Heart Association recommends that people avoid sodium, 
fats and cho lesterol and eat plenty offi ber. Seafood, whi te-meat 

poul try with the skin removed, whole grains, fresh frui ts and 

vegetables fi t these guidelines well. Fried foods, fat ty and cured meats, 

ice cream, cheese, cream, eggs, butter and rich desserts should all be 

avoided. Not surprisingly, the American Cancer Society has recently 

produced very similar guidelines but with more emphasis on fresh 
vegetables, frui ts and other high-fi ber foods. 

Dr. William Castelli , former director of the landmark Framingham 
Heart Study and a strong proponent of seafood, has offered a unique 
suggestion fo r accomplishing the shift to healthier, fishier diets. 'The 
average American family," he said, "only eats from about ten recipes. 
To save this country [from death by heart disease], all we need to do is 
find these people ten new recipes that they'd love to eat. O nce those 
people found those ten new recipes-and in my opinion , they should 
include a lot of fish -they could eat that ruff night after night after 
night and avoid this epidemic." 



Heart~smart Recipes 

These four low-fat, low-cholesterol seafood dishes will make a good start on the ten new recipes your family should enjoy. 

Shrimp Ratatouille 
This recipe is a wonde1ful example of a "good-for-you" dish char tastes 

great. lt is almost a meal in itself but would be nice with hearty french 
bread or parslied rice. 

1 pound shrimp, peeled and deveined 

2 tablespoons vegetable oil 

2 cloves garlic, minced 

I cup zucchini , sliced 

I cup eggplant, peeled and cur into I-inch cubes 
I medium onion , thinly sliced 

1 medium green pepper, seeded and cur into wedges 

I cup sliced fresh mushrooms 

I med ium romaro, peeled , seeded and cut into wedges 

1 teaspoon crushed basil 
1 teaspoon dried parsley 

¼ teaspoon pepper 

Thaw shrimp if frozen. C ur shrimp in halflengthwise. In a ten-inch 

skillet saute garlic, zucchini, eggplant, onion , green pepper and 

mushrooms in o il for eight ro ten minutes or until crisp and tender. 

Add shrimp, stirring frequently for approximately rwo minutes. Add 
tomatoes, basil, parsley and pepper. Cover and simmer about five 

minutes or until shrimp are opaque and render. Makes six serv ings. 

Oriental Shark 

I ½ pounds shark or other fish steaks 

I 8-ounce can crushed pineapple, drained; reserve ¼ cup juice 

3 tablespoons low-sodium soy sauce 

1 tablespoon honey 

1 tablespoon oil 

I teaspoon cooking sherry 
2 cups cooked rice 

I 14-ounce can chop suey vegetables, drained 

1/i cup plain low-far yogurt 

I tablespoon low-sodium soy sauce 

½ teaspoon ground ginger 

2 tablespoons toasted sesame seeds 

Thaw fish if frozen . Place fish in a single layer in a shallow pan. 

Combine pineapple juice, three tablespoons soy sauce, honey, oil and 

sherry and pour over fish. Let stand fo r thirty minutes, turning once. 

Meanwhile, combine rice, crushed pineapple, vegetables, yogurt, one 

tablespoon soy sauce and ginger. Spoon rice mi xture into a baking 
dish , 12 by 7 by 2 inches. Remove fish from sauce and arrange on top 

of rice mixture. Brush fish with sauce and sprinkle with sesame seeds. 

Bake uncovered in a moderate oven, 350 degrees Fahrenheit, for 

twenty-five to thirty minutes, or unti l fish flakes easily when rested 

with a fork. G arnish with pineapple slices. Makes four servings. 

Broiled Fillets Mexicali 
One of the simplest recipes I know, this is delicious with almost any kind 

of fish. 

2 pounds fish fillers or steaks 

2 tablespoons cooking oil 

2 tablespoons low-sod ium soy sauce 

2 tablespoons worcestershire sauce 

l teaspoon paprika 

½ teaspoon chili powder 

½ teaspoon garlic powder 
Dash of hot pepper sauce 

C ur fillers into serving-size portions and place in a single layer in a 

well-greased baking dish . Combine remaining ingredients and pour 

over fillets. Broil approximately ten in.inures per inch of thickness, or 
until fish flakes easily when rested with a fo rk (about five minutes fo r a 

thin fi ller, ten minutes for a thick one). Baste once with natural juices 

during broiling. Serve with lemon wedges, if desired. Makes six 

servings, approximately 120 calories per serving. 

Seafood Thermidor 
Don't let the fancy name scare you. This is easy, healthful and every bit 

as delicious as the richer version macle with lots of butter ancl cream. 

8 ounces scallops, cleaned shrimp, fish fillers or lobster meat, fresh or 

frozen 
2 teaspoons butter or margarine 

I teaspoon lemon juice 

1 tablespoon flour 

¼ teaspoon salt 
½ cup milk 

1 teaspoon chopped parsley 

2 tablespoons grated Parmesan cheese 

Paprika 

C ut seafood into bi re-sized pieces. Melt burrer in an eight-inch fry 
pan. Add lemon juice and seafood. Cook over low hear for three to 
four minutes, stirring frequently. Stir in flour and salt. Add mi lk 

gradually and cook until thick and smooth , stirring constantly. Add 

parsley. Place in well-greased individual shells or six-ounce custard 

cups. Sprinkle with cheese and paprika. Bake in a hot oven, 400 

degrees Fahrenheit, fo r ten to twelve minutes or w,ri l lightly browned. 

Makes two servings. 

For a free brochure, write Heart-smart Seafood Recipes, P.O. Box 
12559, C harleston, SC 294JL--, 

Donna Florio is a seafood consumer specialist with the wildlife department's 
Marine Resources Division. 
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Challenge o the Delta 

Our forebears reshaped this land at the river's end 
to suit their purpose: the cultivation of rice. Today 
Santee Coastal Reserve is managed for an 
altogether different crop-wildlife. 

by Virginia Beach 

''It is a heartening sight for the loverof wild life," penned 
Archibald Rutledge in Santee Paradise, "to see today the 
incoming hosts of ducks on these waste fie lds of the 

deserted Southern plantations." 

.... "waste fields" . .. the heritage of a vanquished planter society 

that two hundred years ago transfom1ed the wild swamps of the 
Santee River delta into a rippling sea of golden rice. Despite the 
collapse of that ill-fated industry, the inheritance left us by the 
rice planters has proven a valuable one-a vast expanse of diked 
wetlands ideally suited to the habitat needs of waterfowl and a 
wealth of other wi ldlife-a natural treasure that demands careful 
stewardship. 

According to Indian and French translations, the name Santee 
connotes a "gentle, healthfu l river." Where the Santee once 
nurtured our largest river swamp, it now sustains two great 
reservoirs- lakes Marion and Moultrie. Below them, just before 
meeting its final destination, the ancient river spills out over 

some 100,000 acres of the lower coastal plain , depositing tons of 
fertile sediment and creating the largest delta on the East Coast. 

For thousands of years the Santee River delta set the stage for 
an intricate cycle oflife and death in its rich swamps and 
wetlands. The Santee Indians roamed the dense fo rests and 
marshlands in pursuit of game, at times setting the woods ablaze 

Excerpts from Santee Paradise by Archibald Rutledge used by pe1111 ission 
(Bobbs' -Merrill, Indianapolis, 1956); excerpts from TI1e Natural History 
of Carolina, Florida and the Bahama Islands b)' Mark Catesby (The 
Beehive Press, Savannah, 1974) . 
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to flush their prey. The coastal wilderness was not altered in a 
permanent way, however, until the coming of the white man . 

TI1e first Europeans arrived in 1689, when French Huguenots 
began to settle the delta. Like the Indians before them, the 
French discovered an abundance of game and fish. Their huge 
canoes, each hewn from a single, giant cypress tree, then 
outfitted with a keel and sai l, were capable of transporting sixty 
barrels of cargo. In such vessels, these fi rst Carolinians gained 
mastery of the waterways and secured their claim upon the New 
World. 

By 1700, one hundred French and sixty English families lived 
in the delta. They eventually displaced the Indians and realized 
another potential for the Santee-tl1e cultivation of rice. 
Through the ensuing years, the rice planters would fell the 
ageless swamp forests and reshape the coastal wetlands into an 
immense grid of ditches and dikes to allow alternate flooding and 
draining of their fields. 

In the 1720s, English natura list and artist Mark Catesby 
described the changing landscape in his volume, The Natural 
History of Carolina, Fl01icla and the Bahama Islands: "The 
situation of this [rice] Land is various, but always low, and usually 
at the head of C reeks and Rivers, and before they are cleared of 
wood are called Swamps; which being impregnated by the 
washings from the higher Lands, in a series of years are become 
vastly rich, and deep of Soil, consisting of a sandy loam of a dark 
brown colour. These Swamps, before they are prepared for Rice, 
are thick, over-grown with Underwood and lofty Trees of mighty 
bulk, which by excluding the sun's beams and preventing the 
exhalation of these stagnating Waters, occasions the Land to be 
always wet, but by cutting down the Wood is partly evaporated, 
and the Earth better adapted to the culture of rice .... " 

Some thirty-nine plantations converted thousands of acres of 
swampland along the Santee into rice fields, producing almost 
half a million bushels of the crop annually. The engineering feat 
of impounding such a large area-clearing the swamps, digging 
the canals, constructing the earthen banks, all by hand -has 
been compared to the building of tl1e pyramids. The slave labor 
that made such an accomplishment possible, however, would in 
the end prove to be a fatal flaw in the plantation economy. In the 
wake of the C ivil War, the rice fields were abandoned one by 
one, leaving the delta to be reclaimed by nature and her wild 
creatures. 





Overleaf, golden from the rising sun's rays today, golden from the vast fields of rice in the 1700s ... the 
Santee River delta's richest treasure remains its wildlife. Biologists now manipulate the old rice fields to 

encourage foods favored by wate1fowl. The trio of mallards, below, and tens of thousands of their relatives 
are honored winter guests at Santee. 

Generations have passed, and the Carolina golden rice that 
once thrived in the delta is but a distant memory; however, the 
miles and miles of original dike work remain, forming a neat, 
graph-paper-like pattern across the swamps and marshes. The 
hordes of human laborers that once to iled here in the cultivation 
of rice are long since gone , and in their stead river otters frolic 
atop the centuries-old earthen banks. Wading birds, such as the 
black-necked stilt, search for prey in the shallow waters of former 
rice fields, while beavers feed on succulent plants growing in the 
old reserves-freshwater ponds constructed to store water until 
needed for flooding the fields. Wild turkeys may fly overhead at 
dusk, their wide breasts skimming the tops of the cypress trees. 
Whereas a century ago the bounty of these fertile wetlands was 
harvested exclusively for human gain, today a sizable portion of 
the delta is managed for the benefit of wildlife. 

Along the south fork of the Santee River, from Collins Creek 
to the Atlantic Ocean four miles away, Santee Coastal Reserve 
stretches out over 23,000 acres of pristine marsh, swamp and 
forest lands. Managed for the people of South Carolina by the 
state's Wildlife and Marine Resources Department, the acreage 
encompasses two barrier islands (Murphy and Cedar islands), 
fourteen Carolina bays, nearly twelve thousand acres of managed 
impoundments, and the thousand-acre Washo Reserve, a 
majestic cypress-tupelo swamp owned by The Nature 
Conse1vancy. 

Reflecting on the legacy his department has received, wildlife 
biologist Michael Prevost remarked, "When you consider the 
tidewater rice culture and the diversions of the Santee, man's 
impact on the delta has not been subtle." 

''.4..nd yet," added Tommy Strange, manager of the reserve since 
1974, "this is a wild place, a remote area." Strange and wildlife 
technician Bill Mace make their homes on the reserve. Said 
Mace, "My favorite time here is early morning, particularly in 
May, when the alligators bellow .... " Like the rice planters who 
called the delta home before them, this generation of wildlife 
managers finds pleasure in the wild creatures surrounding them. 

In fact, Santee Coastal Reserve comprises several forn1er rice 
plantations, with names as grand and romantic as the era that 
made them a reality- Eldorado ... Ormond Hall ... Indian Hill. 
The crumbled ruins of Eldorado and the moss-covered graveyards 
along Collins C reek preserve the memory of plantation owners 
such as General Thomas Pinckney and G overnor Joseph Blake, 
men who played leading roles in our state's early history. The 
echoes from the cannon-fire of Union gunboats that shelled 
Blake's Plantation during the War Between the States are now 
muffled by the passage of time and nature's endless cycle of decay 
and regeneration . 

Although Blake's stately homeplace no longer stands, his 
network of earthen ricefield embankments remains-a hundred 
miles of dikes surrounding 11,600 acres of impoundments. 
Originally the fields were much smaller, crisscrossed by more 
dikes than are seen today. But the technology of 18th-century 
rice planters, employing wooden gates called "rice trunks" to 
regulate the flooding and draining of the fields, is still used by 
refuge managers today. 
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Laced by the miles of drainage canals and earthen dikes that long ago created a huge rice-producing system, 
nearly twelve thousand acres of managed wetlands provide food and cover for wilcllife; the waters are 
raised and lowered by means of wooden gates. 

A rice trunk consists of a long wooden box, open at both ends, 

placed in an embankment to span its width , with the bottom of 

the trunk at low-tide level and through which water can flow. 

Flood gates are attached to each end of the trunk. On an 

incoming tide, the outside gate is raised to allow water to rush 

through the trunk and swing open the inside gate, flooding the 

field. A s the tide turns, the inside gate swings shut, retaining the 

water in the field. To drain the field, the system is reversed. 
Strange and his staff build the trunks and gates out of salt-treated 

lumber, or "sea wood," instead of the cypress boards of plantation 

days. 

O ther relics of the past are the brick remains of two stonn 
towers, probably constructed after the hurrican e of 1822. That 

tempest claimed the lives of fi fty slaves when it swept over 

Murphy Island, situated in the mouth of the Santee River. 

According to historian Elias Bull , the towers were constructed to 
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serve as a refuge from rising storm waters and averaged twenty to 

thi rty feet in diameter, stood two stories high , and had an 

entrance ten feet above the ground. Built on cypress planks laid 

below ground to prevent sinking, these towers saved many lives 
in the later hurricane of 1893. 

Life on the Santee River delta has always been vulnerable and 
often seems unwelcoming and harsh . Despite the beauty and 

fertility which greeted the colonists, they were also met by deadly 

malaria-carrying mosquitoes, seed-eating bobolinks, and 

capricious weather patterns. By the tum of the century, 

tremendous hurricanes had smashed d ikes and destroyed -rice 

fields across the delta, and freshets were becoming more frequent 
as deforestation increased upriver. These natural disasters, 

combined with the elimination of slavery and the mechanization 

of rice culture in Louisiana, Texas and Arkansas, devastated the 

state's Lowcountry rice industry. An illustrious era of South 
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Carolina history had come co an end, and the bountiful delta 
that had yielded its wealth to the planter in the past would in the 

future become the benefactor of the sportsman . 

A s any farmer will attest, the wild is not long in reclaiming 

untended land. A vivid depiction of the post-war delta was left 

by Archibald Rutledge in the pages of Santee Paradise:" ... I can 
hear the lordly expanse of delta country li tera lly seething with 

wild fowl feasting on wild rice, on wampee, on locus and water

lily roots and bulbs." He goes on to spin evocative tales of vast 

numbers of ducks that then "blackened the sky," of deer herds 

three-score strong, of cenruty-old snapping turtles weighing as 

much as millstones, of eight-foot rattlesnakes, and alligators 
twice that length with teeth as long as a man's hand. Needless to 

say, such reports of the delta's teeming wi ldlife sent fo rth an 

irresistible call-a siren's song already obeyed by men with a love 

forthe hunt. 

In 1898, Captain Hugh R. Garden, a native of Sumter and a 
former Confederate commander, acqui red Blake's Plantation 

and Ormond Hall with an eye to fo1ming a hunt club. In addition 

to these holdings, he leased Fairfield Plantation and secured the 

hunting rights on Murphy and Cedar islands. Garden procured a 

Mississippi steamboat christened the Old Gardenia to feny 

hunters and their guides to the islands in grand fashion. A 

clubhouse was nestled among a grove of live oak trees near the 
original site of Joseph Blake's plantation house, and one Ludwig 

A. Beckman was employed to oversee its operation . Incidentally, 

the original clubhouse is still in use today, its weathered wooden 

shingles attesting to its age. 

To the early members of the Santee Hunt C lub, the civilized 

amenities furnished by Garden, while appreciated, were 
incidental to the seemingly limitless quarry offered by the wi ld 

delta. Ducks gathered on the old impoundments by the tens of 

thousands, and one day's hunting was commonly rewarded by a 

bulging bag of birds. Woodcocks, quail and rurkeys provided sport 
in the woodlands, and doves were lured to open fields by the 

planting of Benne seed. In the long-held tradition of the 

Lowcountry deer hunt, club members pursued the whitetail 

through the maritime forests with horse and hound. Anecdotes 

survive of hoisting the 265-pound frame of honorary-member 

President Grover Clew·land onto a horse or into a duck blind, 

the president once takir)g a headlong dive into a creek. 

There's no denying that the Santee Club was chartered for the 

sake of the hunt, but like any sportsmen true to the name, the 
members also were mindful of the necessity of conservation. 

Within the club's landholdings was the Washo Reserve, a 

three-mile-long cypress and rupelo swamp created in the late 

1700s when Joseph Blake impounded a narural creek. The 

swamp served Blake as an emergency source of fresh water for his 

rice fields; in time it also came to serve the delta's wading birds as 

a prime nesting area. 

During the nesting season, hundreds of herons and egrets 

retreated to the shadowy confines of the swamp to rear their 

young in safety. Realizing that the Washo was perhaps the largest 

wading bird rookery in the East, the Santee C lub set aside the 

R u:efield trunk, Uttle changed in des~;'"" 
since the 18th century. 

area as a wildlife refuge in the early 1900s. Some years later in 

1922, the National Audubon Society underwrote the expense of 

employing anned guards at Washo Reserve, so great was the 

threat to the egrets from the thriving plume trade. 
It could be said chat the club's dedicating the Washo Reserve to 

the cause of wildlife preservation was the planting of a seed, a 

seed chat would gem1inate and grow unnoticed unti l it burst into 

full bloom seven ty years later. In 1974, the Santee C lub donated 

the entire tract to The Narure Conservancy, a donation then 

worth $20 million and considered the single most valuable 

private gift to conservation in the history of the United States. 

The Conservancy, in rum, deeded the property, with the 

exception of the Washo Reserve, to the state of South Carolina. 

Upon receipt of the gift, Governor John West inaugurated the 
H eritage Trust Program, entrusting the property's management 

to the wildlife department. The Narure Conservancy's contract 

with the state forbids any alteration of the existing narural 

character of the Santee ecosystem and includes a reversion 
clause, permitting the Conservancy to resume ownership in case 

of mismanagement by the state. As part of the gift, the Santee 

C lub, reorganized as the Collins C reek G un C lub, received a tax 

break and a twenty-five-year waterfowl hunting lease for which 

they pay an annual sum. This lease expires in 1999. 

Today enormity and wildness belie the careful management 

chat continues on what is now public property. The dirt drive to 

the office and clubhouse cuts through three miles of longleaf pine 

forest. Every other spring the understory is burned to discourage 
woody growth, preserving the dominance of this indigenous pine 

and encouraging herbaceous plants for wildlife. By early summer, 

a soft green carpet of bracken and cinnamon fems anchors the 

pines, puncruated by a myriad of wildflowers and grasses. Along 

the powerlines and firebreaks in the forest are sunlit bogs where 

orchids and pitcher plants grow. The yellow fringed orchid 

blooms in summer and rivals the beauty of its tropical cousins. 

Sweet, trumpet and hooded pitcher plants stand like organ pipes 

in the sunlight, their nectar attracting insects which fa ll into the 
"pitcher" and are consumed. 

The whispering of the pines is never more spellbinding than 
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A winding, sandy road 
cuts through the mossy 
maritime forest, another 
type of habitat on Santee 
Coastal Reserve. Dee1; 
quail and turkeys feed in 
more than fift y planted 
wild/if e openings on the 
refuge. 

~ 
~ 

when the wind blows through this 5, 200-acre forest. Herons and 
ospreys fly high overhead, indicating water nearby. The rising 
violin notes of prairie warblers and the squeaky chatter of red
cockaded woodpeckers announce the mating season. There are 
several active cavities of the endangered red-cockaded on the 
reserve, evidenced by a wide swath of sap running down from 
round holes in old diseased pines, the birds' only habitat. Eastem 
wood peewees perch on bare branches whi le pine warblers feed 
on pollen-laden pinwheels of needles. 

Scattered through the longleaf pine forest are densely 
vegetated, elliptical Carolina bays, their origins still uncertain. 
In low, wet depressions, yellow bamboo and red maple break the 
monotony of green, and bullfrogs add a bass note to the soprano 

Sanree Hunt Club headquarters, ccmstrucred 
nearly a century ago. 

chorus of songbirds. A covey of quail moves through the leaf 
litter, and deer sneeze and snort as they bound through the water 
and escape on well-wom paths. Back on the road, three-toed 
tracks of a wi ld turkey lead toward the hardwoods. 

To augment prescribed buming practices, Tommy Strange and 
his full-time staff of seven promote wildlife habitat in the forested 
areas through soil disturbance, or discing, and by managing fifty 
different wildlife openings. In these openings, small grains such 
as rye grass, sorghum, millet, lespedeza and fescue, and vegetables 
such as tumips, collards and mustard greens, are planted to 
attract quail, turkeys, songbirds and deer. Feral pigs roam the 
woods, but the abundance of food ensures that they do not 
present undue competition to other wildlife. The population of 
turkeys, which prefer bottomland hardwoods, is expanding on 
the refuge. 

Santee Coastal Reserve also provides a haven for the 
endangered American bald eagle, symbol of our nation. It is 
estimated that only about three thousand pairs of these majestic 
birds remain in the lower forty-eight states. 

Tom Murphy, nongame biologist with the wildlife department, 
reported two active eagle nests on the reserve, one located in a 
Carolina bay, the other deep in the pine woods beyond the 
Washo Reserve. Efforts to aid the recovery of this rare species 
have met with encouraging results in recent years, but not 
without challenges. In 1985, for instance , a forest fire swept 
across a portion of the reserve and bumed an entire breeding 
territory. Another year, one of the eagle nests fell from its perch 
high atop a tree. Despite such mishaps, surveys conducted since 
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1977 indicate that each pair of eagles have successfully fledged 

one or two young the majority of years. 

Another endangered species, the swallow-tailed kite, feeds on 

Santee Coastal Reserve but probably nests nearby in the Francis 
Marion National Forest. 

A favorite activity for visitors to the delta is a hike along the 
Washo Reserve Nature Trail. Much of the route runs atop two

hundred-year-old earthen dikes surrounded by dark swamp 

waters. Bald cypress, swamp tupelo and black gum trees tower 
above blue flags, pickerel weed and duckweed. This is the eastern 

edge of the o ldest wading bird rookery on record in the United 
States. Biologist Phil Wilkinson gives three reasons for the 

Washo rookery's long life: it is pe1manently flooded with fresh 

water, it affords nesting sites at various heights, and the alligators 
provide a natural predator guard , particularly against raccoons. 

With the arrival of spring, the swamp forest surrounding the 

nature trail pulses with life. Brightly-hued prothonotaty warblers 
flit from limb to limb, their effervescent songs ringing th rough 
the trees. Yellow-throated warblers feed in the Spanish moss, and 

blue-grey gnatcatchers cover their nestcups with lichen. In the 

tannin-stained waters, the pig frog croaks and the alligator 
thrashes his tail. Wilkinson researched the alligators of Santee 

Coastal Reserve from 1978 to 1984 and found one of the highest 
densities per acre fo r the reptile in the state. They nonnally 
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overwinter in the Washo and then haul out in spring to feed and 
nest in the nearby flooded fields. 

O n the south side of the Washo the trail enters a more open 

area of the swamp. Tall skeletons of bald cypress trees, some 

topped by huge osprey nests constructed decades ago, rise out of 
the water. Staccato repetitions of the ospreys' warning cries 

pierce the silence. Murphy counted forty-four active pairs in the 

Washo in 1986, fom1ing a dense, semi -colonial group. Often 

great homed owls botTow an osprey nest for their winter breeding, 
a practice tolerated by the ospreys. When once a pair of bald 
eagles rook up residence in an osprey nest , however, Murphy 

found that six neighboring osprey territories failed. 
From Washo Reserve, canals lead down to the impoundments, 

passing a large shed where workers construct rice trunks and 

wood duck nest boxes. There are thirty-four nest boxes scattered 

throughout the Washo, and rhe department builds another 

thousand each year to distribute throughout the state. Strange 
calls the wood duck the "bird of the future" because of its year

round management potential. 
The vastness of Santee delta's impoundments is impressive. 

Confined, urban communities in which most of us live and work 

do not afford us space on this grand scale or such sensory 

experiences. A s when flying a kite , we must focus our eyes on far 

greater distances than usual, and instead of the hum of traffic, we 

hear the loud brushing sound of the wind blowing through the 

,, 



Fourteen of the unique 
wetlands known as 
Carolina bays add 
cypress and tupelo 
stands and 
characteristically rare 
plant communities to 
Santee's diverse 
terrain. The bays' 
boggy ground is perfect · 
for meadow beauties 
and yellow pitcher 
plants, their veined 
throats baited with 
necta1; open and 
waiting for a hungry 
insect to drop in. 



tall grasses that line the dikes. When the fields are drained, the 

smell of decay can almost be tasted. 
Strange and his staff manage the shallow ponds so that 

particular plants favored by waterfowl will grow. They do not 

plant the fields but manipulate them, primarily by controlling 

water levels. "The major management emphasis is on waterfowl," 

said Strange, "but the benefit is not exclusive to waterfowl." 

At the end of February, the staff begins to dewater or draw 
down the field little by little. This allows the soil to oxidize, 

reduces tannic acid, and allows decomposition of unwanted 

organic matter to allow seeds in the mud to gem1inate. If the 

water adjustment does not succeed in getting rid of pest plants, 

managers occasionally resort to controlled burning. From April 
to mid-May, they gradually begin to reflood. It is during these 

two periods of activity that biologists coordinate the timing and 

method of drawdown and flooding to benefit the shore birds and 

wading birds arriving along the South Carolina coast. The fields 

are drawn down in intervals to concentrate prey species and 
lengthen the ava ilability offood. During one spring, Murphy 

counted four thousand wading and shore birds at one time on an 

impoundment, consuming tons of organic matter. 

From mid-May through August , the water levels are increased 

in one- to two-inch increments to promote vegetation. Salinity 

and dissolved oxygen content are critical factors, and if the 

growth of algae becomes too great, more water is a llowed in to 
increase the circulation and dissolved oxygen and to lower the 

temperature in the pond. A maximum water level of eighteen to 

twenty-four inches is reached in August. 

From September on through the winter, the water level is 

gradually lowered to a depth of four to six inches, as the ducks 

arrive. The wigeons and gadwalls feed almost exclu ively on the 

dwarf spike rush and wigeon grass. The pintails and scaup eat the 

vegetation and seeds of wigeon grass and , along with mallards, 

eat the seeds of the salt marsh bulrush. Teals eat a little of 
everything, joining the shovelers and black ducks who also 

consume invertebrates. 
Cover is another important factor for ducks, and the 

department's biologists stri ve fo r an approximate 60-40 ratio of 
cover to food. Often the ducks will loaf on dense mats of salt grass 

or hide in cordgrass along the dikes. As Michael Prevost said , 

"These marshes provide a complex of habitats. A duck may use 

several habitat in one day." During the peak period, between 

late ovember and early December, Santee Coastal Reserve 

boasts between 25,000 and 50,000 ducks. In addition to the 

wood duck, South Carolina has another year-round resident, the 

mottled duck. An aerial survey of the state's mottled duck 
population i conducted every May, most recently counting two 

thousand individuals. 
The network of dikes around the impoundments enhances an 

"edge" effect. Vegetation growing along this border provides food 
for deer, marsh rabbits and other mammals, for seed-eating birds 

like sparrows and red-wings, and for raptors such as marsh hawks 

and eagles. The maritime communities on the hammocks and 

dikes swam1 with insects, prey for several species of warblers and 

flycatchers. Encouraging nature's diversity of plants and habitat 

types provides the most benefit to the greate t numberof wi ldlife 

species. 
Many of the old rice fi elds are located on Cedar and Murphy 

islands, which are accessible by boat from the North Santee 

bridge landing or the South Island landing. The lntracoastal 
Waterway runs right through the reserve along the back of 
Murphy Island , where the Corps of Engineers straightened and 

deepened sections of A ll igator Creek. Pine hammocks have 

developed on the spoil fi ll pumped up by the dredging. However, 

the wakes from large boats motoring in the waterway are now 



Hundreds of bird species 
inhabit Santee Coastal at 
different times of the yeai; 
and Washo Reserve harbors 
the oldest surviving wading 
bird rookery in the nation. 
Magnificent great egrets 
( right) find the many 
alligators to be nearly ideal 
bodyguards, keeping 
raccoons at bay but 
snatching the occasional 
hapless chick that tumbles 
from a nest. Two active bald 
eagle nests have been 
reported, this one located 
just beyond the Washo. One 
or two young have been 
fledged yearly at each nest 
for the past decade. 



Sand fences and cape 
grass are part of reserve 
managers' arsenal in the 
battle against rapid 
erosion of an 
impoundment' s 
protective ridge on 
Murphy Island. The 
wind-carved dunes on 
Cedar Island, not 
eroding as quickly as 
Murphy's beach, host 
nesting loggerhead sea 
turtles. 
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seriously eroding the islands' dikes. The Santee Club constructed 
twenty-eight duck blinds on Murphy, sixteen on Cedar and 
sixteen on the mainland. The ponds on these islands were much 
fresher prior to the diversion of the Santee's waters through lakes 
Marion and Moultrie and into the Cooper River. Freshwater 
wampee harbored more mallards and black ducks than the 
pintails, wigeons and gadwalls of the post-diversion, brackish 
period. 

The wildlife department is waiting to see what effects the 
recently completed Santee rediversion will have on water levels 
and salinity in the river. Due to scant rainfall in the last couple of 
years, Strange has noted little change in vegetation thus far. But 
as 80 percent of the original flow is eventually restored, and 
much of the salt is leached out of the mud, change will come. 
Property owners and commercial fishermen have already felt the 
rediversion 's effects, as docks are being swept away and oysters are 
dying. 

Along the beach of Murphy Island, the department is planting 
cape grass and staggering sand fences across the dunes in an effort 
to halt the ocean's destruction of the ridge protecting the 
impoundments. Cedar, the smaller of the two islands, is not 
eroding as quickly and, according to nongame biologist Sally 
Hopkins Murphy, hosts a greater number of endangered 
loggerhead sea turtles than Murphy Island. The islands are 
subject to tremendous nest-predation by raccoons. 

Santee Coastal Reserve possesses such a broad range of plants 
and animals, particularly endangered species, because an ample 
variety of habitat supplies countless niches for life forms, from the 
simplest organisms to the most highly evolved. Without active 
management of some of these habitats, many of the plant 
communities would tend toward a climax stage, eliminating the 
early successional-stage floral and fauna I communities. 

The amount of undisturbed adjacent habitat is also a key to the 
area's diversity. Santee Coastal Reserve is part of a huge wildlife 
area, stretching from Hobcaw Barony, through North, Cat and 
South islands, through the reserve and the Cape Romain 

ational Wildlife Refuge, ending with Capers Island. Backing up 
to these sixty miles of pristine coastline are 265 ,000 acres of the 
Francis Marion National Forest on the mainland. This represents 
tremendous public-owned state and federal landholdings. The 

Remains of a storm tower, constructed 
on Murphy Island in the aftermath of 

the 1822 hurricane. 

wildlife department, as the caretakerof the Heri tage Trust 

properties, is firmly committed to habitat procurement, 
protection and management. Michael Prevost commented , 
"Unless the public owns the land, we're going to have to accept 
compromise." 

In fact , so important are these lands that in 1986, the area from 
Hobcaw Barony to Capers Island was designated the "Santee 
Delta-Cape Romain Unit" of the Carolinian-South A tlantic 
Biosphere Reserve, a part of the U nited Nations' Man and the 
Biosphere Program. This designation recognizes the area as a 
unique, intact, pristine ecosystem, worthy of long-tenn 
monitoring. More than two hundred biosphere reserves fonn a 
worldwide network for local, regional and international 
cooperation, to develop and sustain harmonious relationships. 
between humans and the environment. 

As long as nature and man continue to interact , change is a 
foregone conclusion on the Santee delta. Just as pelicans and 
cormorants now cling to the shifting sandbars in the mouth of 
the river, 19th-century beach houses once clung to Cedar Island. 
Each spring's new growth is threatened by the possibili ty of a late 
August hurricane. This is the contrasting nature oflife on the 
Santee - the sweet, spicy fragrance of the marsh grass along the 

dikes, mingled with the strong odor of"pluff" mud and decaying 
vegetation . Like the wildlife here, man is drawn to the delta's 
fertility, willing to risk its harsh impulses. With each generation 
of management techniques, man challenges, and is challenged 
by, the delta. _ _,,, 

Virginia Beach is a public inf armation specialist with South Carolina Sea 
Grant Consortium and is active in the Charleston area Sierra Club. 

Santee Coastal Reserve is open to the public from March 1 through 
October 31, Monday through Frida)', 8 a. m. to 5 p. m., and on weekends 
by prior arrangement with the manager. For more inf armation, write the 
Manager, Santee Coastal Reserve, Box 37, McClellanville, SC 29458, or 
phone (803) 546-8665. 

For a guide outlining a three-mile walking tour of the reserve, send a check 
for $1.50 to The South Carolina Nature Conservancy, PO. Box 5475, 
Columbia, SC 29250. 
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Neither bugs nor foul weather 
nor creatures that snort in the 

H. ' .S 0. 

night can discourage this family from getting off their 
duffs and into their duffies to enjoy the great outdoors. 

by Joel M. Vance 

E very time I sprawl in my easy chair like a sun-dazed Duroc boar 
in a mudhole to watch yet another late night rerun of"Wagon 
Train, " I am struck by an uneasy parallel. As Ward Bond 
shepherds his fuddled friends through attacks by hostile natives, 
mechanical failures, disorientation, frustration and lamentation 
that it's not worth the effort, I tum to my adoring wife and 
children and say, "That looks just like one of our camping trips." 

The logistics of moving a family of nine-two adults, five 
children and two dogs ( the cats stay home )-from a comfortable 
middle-class, air-conditioned home with stereo, television and, 
most of all , an indoor toilet, to a bug-ridden, poison-ivy infested 
site about the size of a burial plot for a medium-sized elephant, 
are enough to cause the hasty resignation of the commanding 
general of the U.S. Army Transportation Corps. 

The problems are exponential. Each additional person does 
not double the trouble-he squares it. Individual counseling is 
required to explain (I) that there are no electrical plug-ins for 
guitars and hair dryers; (2) that the old doll that must be left at 
home won't get lonesome without the twenty-seven newer dolls 
to be taken along; (3) that the entire basketball squad, including 
the coach who eats like a plague oflocusts, cannot be invited; 
( 4) that each child need not have a change of clothing for every 

conceivable meteorological phenomenon ( we rarely have used 

the down parkas on our July outings). 
After my best counseling efforts, employing reason , logic, 

threats and begging mixed with occasional sobs and whimpers, I 
struggle to load our camping vehicle, a badly abused wagon 
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purchased from "Joad's Rebuilt Trucks and Vans." Mr. Bond 
would no doubt have placed it at the rear of his train. 

At least my youngest, stuffed in the back, has quit drooling on 
the dogs. Now they drool on her as she howls, "Oh , gross! Sick!" 

Most of my early camping experience was govemment
sponsored. Each summer, a group of us young outdoor-fun lovers 

would get together and drive chic little olive drab trucks to a 
noted government resort. O h , it wasn't all fun. The National 
G uard, which feeds off the leavings of the U.S. Army like jackals 
trailing a lion pride, was a vast Lonely Hearts C lub, conjoining 
the uprooted with the uneasy in forced cooperation. They 
furnished you with half a tent, either the half with the buttons or 

the half with the holes. It then was your problem to locate 
someone with opposing accessories and construct a complete 

shelter. 
I'm not sure what it was shelter against - bugs up to the size of a 

C lorox bottle easily came through the many crevices and holes, 
and since there was no floor, rainwater flowed unchecked. We 
were instructed to dig a trench all the way around the tent to trap 
rainwater, but mine always seemed to tum into irrigation ditches 

rather than flood control channels. 
I vowed then that when I bought my own tent, it would be big 

enough for night baseball. It was. It had 275 pegs. Inevitably as 
the last one was hammered in place, and I groaned erect with 

blistered palm and red, sweaty brow, a tremulous tot with 
quivering lip would tell me his coy truck was underneath the 

middle of the thing. 
Now I have a Space-age Buckminster Fuller geodesic free

standing edifice that cost no more than the St. Louis Gateway 
Arch and is so easy to put up that any two graduate students from 
MIT can do it in less than three hours. What's fun is to catch 
someone inside and roll it down the hill. 

This tent is to my old Army pup tent as Bo Derek is to Bo 
Duroc. It was designed using physics, calculus and , I think, black 
magic. Once I pitched it beside a lake on a windy day. I turned 
away for an instant and when I turned back, it was gliding across 
the surface like a sailboat. I had to swim after it. 

To be truly memorable, camping experiences must involve the 
unexpected- the event or creature that does not belong. Ours 
are most memorable as they always are filled with what I term 
"Inevitable Intruders." 

Culicoicles hollensis is a biting midge, a microscopic thing with a 
bite slightly worse than that of a leopard. They feed in packs, 
only on man. A gang of them wi ll tum your bare skin to flank 
steak in a matter of seconds. 

O nce I woke in a Lowcountry deer camp, victim of C. hollensis. 
No one else would come out, so I prowled around the camp, 
scratching and whining, looking for a bottle of bug lotion. 
Finally I dug out a spray can of Martin Guitar Polish. It not on ly 
soothed the itching, it also brought out the fu ll natural grain of my 
skin, and the vibration of my taut nerves played a perfect E-chord. 

If C. hollensis isn't around, the omnipresent mosquito will do. 
This Queen of the Bugs That Bug, bless her pointy little 
proboscis, has been responsible for more lost sleep than sex-and 
with far less appreciation. 

She is but one of a host of insects who stand on all six feet, jaws 
agape, to gnaw their way into your Aggravation H all ofFame. 

But if for some reason the insect world is on vacation, do not 
despair- Inevitable Intruders can be animal, vegetable or 
mineral (i.e. skunks, poison ivy, or spurs of chert nestled under 
your sleeping bag). Yes, in camping, plenty of creatures are about 
to bring your childhood nightmares to fruition. 

T:ere is the pot-rattling raccoon , a clever little fellow whose 
n ly ambition is to see adult Americans stumbling around in the 

niddle of the night, fa ll ing over tent ropes, drop-kicking large 
trees, and saying words thatthey would whip the whey out of 
their kids for saying. 

Likewise, the skunk comes in the night, tail aloft , to play with 
the family dog. Sometimes, if you are uniquely blessed, you may 
step on one of these soft , furry little creatures. If you do, you will 
instantly become a person of distinction. 

One of my puppies once shook hands with a skunk , and I woke 
to an odor like Hell 's halitosis. I stumbled blearily around the 
campsite looking for what had gone wrong. My doggie looked, 
too, peering here and there , close by my side. 

It fina lly penetrated my sleep-thickened skull what had 
happened, and I ye lled at the dog, who rolled on his back, feet in 
the air, and Exuded Powerfully. 

Sometimes the animal involved is only a pawn in a far larger, 
more cruel game. Well I recall the Snake in the Bedroll Caper, 
when one of our prankish camping crew introduced a king snake 
into the sleeping bag of a fe llow camper. 

The snake d idn't mind at all , for it was a chi lly night and its 
repti lian appreciation was manifest when it curled up gratefully 
and fe ll into a restful sleep. 

Not so the weary camper with whom the snake shared sleeping 
quarters. At that moment when all is sti ll and man is at peace 
with h imself, the discovery was made that parts of his sleeping 
bag were moving where there was none of him. His investigative 
imagination instantly transformed the harmless two-foot snake 
into something between a diamondback rattler and Godzilla. 
The resulting shout shattered windows in Little Rock, 150 airline 
miles southwest. Levitation and a ripped tent followed as my 
friend threw his writhing sleeping bag into the adjacent river. 

For him it was a long, cold night. 
Sleeping and eating are the two non-optional activities in 

camping. Camp cookery occupies many a how-to book. Often 
the recipes involve transforming wild plants into food: "My 
Favorite Wolfbane and Hemlock Recipes," by Vlad the Impaler. 
But the most abundant recipes involve rice. This white grain is 
the staple of almost all camp cookery. It swells in your stomach 
and makes you think you've eaten real food. 

It's not true that you're hungry an hour after a rice meal. You're 
hungry just after you've gone to bed. Get 

comfortable, snuggled up, fu lly 
relaxed ... and the pangs of 
starvation begin. So you 

struggle out of the bag, stumble around the campground looking 
for something-anything-to eat. There won't be anything that 
would be eaten by anyone in his right mind. Which, of course, 
means everything is fair game. If you were in your right mind, you 
wouldn't be there in the first place. 

Sleeplessness can also be caused by a whiffling sound just 
outside the tent wall. Possums have heavy breath , but so do 
bears, and I can't tell the difference without sticking my head 
outside and into their mouths, something I have been reluctant 
to do. So I just assume that any sound in the night is a grizz ly and 
burrow deeper into my bag. 

For all its problems, camping sti ll pulls the Vances off their duffs 
and into their duffles. I 've devised various stratagems to smooth 
the rocky path. Perhaps one example will demonstrate that camp 
coping is possible. 

We once stopped at a park where the philosophy apparently 
was that if the campsites could be made uninhabitable enough, 
no one would come, and the park personnel then would have 
more time to learn how to be unpleasant, an art that, as far as I 
could tell, they already had mastered. 

"That'll be ten bucks, Mac," growled a unifom1ed attendant 
who looked remarkably like Hulk Hogan. Ten bucks, it turned 
out, bought me a minuscule campsite that looked as if it were a 
partially reclaimed strip mine. 

There were a few nice campsites, all occupied by large, burly 
families-even their suckling babies looked as if they could 
survive a couple of training camp cuts with the Washington 
Redskins. 

They glowered as if daring us to make a move onto their 
cherished territory. C learly it was time to trot out the Vance Bag 
of Dirty Camping Tricks. 

I cast a fatherly am1 around my son , and we sauntered past the 
most favorable campsi te, occupied by a family of cauliflower-eared 
pugs. "That rattler must have been as big around as my thigh ," I 
said. 'They always travel in pairs, you know, and when you ki ll 
one, the survivor goes on an absolute rampage, hunting down 
anyone and everyone." 

O ut of the comer of my eye, I saw J. Fred Mug perk up, his ears 
aloft like those of a Missouri mule, one end of which he closely 
resembled. 

"Be carefu l, son ," I admonished. "You know how violently 
reactive you are to poison ivy, and this place is crawling with it. 
Especially under those trees ... " I gestured toward the Mug 
campsite. "Oh, hi!" I cried gaily. "Isn't camping fun ?" 

"Wish we could see the cave," I added wistfully, referring to the 
park's major attraction. "But bat rabies is epidemic around here. 
We're pulling out before dark. That's when they come out, you 
know." 

We stepped hastily backward as Mug and all the little Mugs 
roared out of our lives. 

"Come on over here!" I cried to the family. " I've found a great 
spot to camp!" 

We all came down with a terrible case of poison ivy._-., 

Joel M. Vance is a staff writer for the Missouri Conservationist and a 
free-lance magazine writer. His books include Grandma and the Buck 
Deer and Confessions of an Outdoor Maladroit. 
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But if for some reason the insect world is on vacation, do not 

despair- Inevitable Intruders can be animal, vegetable or 
mineral ( i.e. skunks, poison ivy, or spurs of chert nestled under 

your sleeping bag). Yes, in camping, plenty of creatures are about 
to bring your childhood nightmares to fruition . 

11ere is the pot-rattling raccoon, a clever little fellow whose 
nly ambition is to see adult Americans stumbling around in the 

middle of the night, falling over tent ropes, drop-kicking large 
trees, and saying words that they would whip the whey out of 
their kids for saying. 

Likewise, the skunk comes in the night, tail aloft, to play with 

the family dog. Sometimes, if you are uniquely blessed, you may 

step on one of these soft, furry little creatures. If you do, you will 
instantly become a person of distinction . 

One of my puppies once shook hands with a skunk, and I woke 
to an odor like Hell's halitosis. I stumbled blearily around the 
campsite looking for what had gone wrong. My doggie looked, 

too, peering here and there, close by my side. 

It finally penetrated my sleep-thickened skull what had 

happened, and I yelled at the dog, who rolled on his back, feet in 
the air, and Exuded Powerfully. 

Sometimes the animal involved is only a pawn in a far larger, 
more cruel game. Well I recall the Snake in the Bedroll Caper, 

when one of our prankish camping crew introduced a king snake 

into the sleeping bag of a fellow camper. 

The snake didn't mind at all, fo r it was a chilly night and its 

repti lian appreciation was manifest when it curled up gratefully 

and fell into a restful sleep. 

Not so the weary camper with whom the snake shared sleeping 

quarters. At that moment when all is still and man is at peace 

with himself, the discovery was made that parts of his sleeping 

bag were moving where there was none of him. His investigative 

imagination instantly transformed the harmless two-foot snake 
into something between a diamondback rattler and Godzilla. 

The resulting shout shattered windows in Little Rock, 150 airline 

miles southwest. Levitation and a ripped tent followed as my 

friend threw his writhing sleeping bag into the adjacent river. 
For him it was a long, cold night. 

Sleeping and eating are the two non-optional activities in 

camping. Camp cookery occupies many a how-to book. Often 

the recipes involve transforming wild plants into food: "My 

Favorite Wolfbane and Hemlock Recipes," by Vlad the Impaler. 

But the most abundant recipes involve rice. This white grain is 

the staple of almost all camp cookery. It swells in your stomach 
and makes you think you've eaten real food. 

It's not true that you're hungry an hour after a rice meal. You're 
hungry just after you've gone to bed. Get 

comfortable, snuggled up, fully 
relaxed ... and the pangs of 

starvation begin. So you 

struggle out of the bag, stumble around the campground looking 
for something-anything- to eat. There won't be anything that 

would be eaten by anyone in his right mind. Which, of course, 

means everything is fa ir game. If you were in your right mind, you 

wouldn't be there in the fi rst place. 

Sleeplessness can also be caused by a whiffling sound just 

outside the tent wall. Possums have heavy breath, but so do 

bears, and I can't tell the difference without sticking my head 

outside and into their mouths, something I have been reluctant 

to do. So I just assume that any sound in the night is a grizzly and 
burrow deeper into my bag. 

For all its problems, camping still pulls the Vances off their duffs 
and into their duffles. I've devised various stratagems to smooth 

the rocky path. Perhaps one example will demonstrate that camp 
coping is possible. 

We once stopped at a park where the philosophy apparently 

was that if the campsi tes could be made uninhabitable enough, 

no one would come, and the park personnel then would have 

more time to learn how to be unpleasant, an art that, as far as I 
could tell, they already had mastered. 

"That'll be ten bucks, Mac," growled a uniformed attendant 

who looked remarkably like Hulk Hogan. Ten bucks, it turned 

out , bought me a minuscule campsite that looked as if it were a 
partially reclaimed strip mine. 

There were a few nice campsites, all occupied by large, burly 

families-even their suckling babies looked as if they could 

survive a couple of training camp cuts with the Washington 
Redskins. 

They glowered as if daring us to make a move onto their 

cherished terri tory. C learly it was time to trot out the Vance Bag 
of Dirty Camping Tricks. 

I cast a fatherly arm around my son, and we sauntered past the 

most favorable campsite, occupied by a family of cauliflower-eared 

pugs. "That rattler must have been as big around as my thigh ," I 
said. "They always travel in pairs, you know, and when you kill 

one, the survivor goes on an absolute rampage, hunting down 
anyone and everyone." 

Out of the comer of my eye, I saw J. Fred Mug perk up, his ears 
aloft like those of a Missouri mule, one end of which he closely 
resembled. 

"Be careful, son ," I admonished. "You know how vio lently 

reactive you are to poison ivy, and this place is crawling with it. 

Especially under those trees ... " I gestured toward the Mug 
campsite. "Oh, hi!" I cried gaily. "Isn't camping fun ?" 

"Wish we could see the cave," I added wistfully, referring to the 

park's major attraction . "But bat rabies is epidemic around here. 
We're pulling out before dark. That's when they come out , you 
know." 

We stepped hast ily backward as Mug and all the little Mugs 

roared out of our lives. 

"Come on over here!" I cried to the family. "I've found a great 
spot to camp!" 

We all came down with a terrible case of poison ivy .. -. 

Joel M. Vance is a staff writer for the Missouri Conservationist and a 
free-lance magazine writer. His books include Grandma and the Buck 
Deer and Confess ions of an Outdoor Maladroit. 
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WATEREE UPDATE 
Striped bass stocking versus native gamefish populations ... restrictions on reservoir management ... a decade of 
data from this upstate impoundment provides answers but poses questions. 

byValNash 
photography by Ted Borg 



----
Lake Wateree has one of the state's most productive crappie and 
largemouth bass fisheries, and anglers want to keep it that way. Studies 
show striped bass stocked in Wateree do not adversely affect the native 
sport fish and their prey. 

w.vage abarulon, th, h"g' fish smashed OOio and 
sizzled the line off reels. Anglers cursed, cried and whooped as rods 
bent double; backs and arms welcomed the ache from heavy stringers 
displayed at fish camp landings. 

Though they might have wished it, few could keep secret the birth 
of this fishing phenomenon. Studies by state fishery biologists 
confirmed the impossible-striped bass were not only thriving in lakes 
Marion and Moultrie, they were reproducing within the Santee 
system. During the early 1950s news ofSantee's landlocked stripers 
filled the sports pages of newspapers and magazines, boiling over 
South Carolina and, ultimately, across the nation . Anglers clamored 
to have stripers stocked in their home lakes. 

Then, in the late '50s, the boom went bust. Santee's stripers literally 
ate themselves out of the house by ovemmning the lakes' food supply 
of herring, gizzard and threadfin shad. A schedule for passing herring 
through the locks at Pinopolis and into Lake Moultrie during this 
species' spring spawning run soon restored Santee's food base. But 
only this system of lakes and rivers would support the striper's exacting 
demands fo r natural reproduction . For the upstate , a put-grow-and
take fishery was the obvious answer. 

Though efforts to duplicate Santee's success continued throughout 
the 1960s, striped-bass fry stockings in lakes Hartwell , C larks Hill , 
Secession, Murray, Wylie and Wateree met with little progress. A 
rearing faci lity was needed to produce large numbers of fingerling-sized 
stripers, assuring adequate survival of stocked fish . In 1973 such a 
facility was completed at the Dennis Wildlife Center in Bonneau. 
Nothing seemed to stand in the way of statewide stocking of 
fingerlings. 

In general , South Carolina's reservoirs had fish populations 
dominated by gizzard and threadfin shad. Largemouth bass 
populations were relatively small and hence unable to control or fully 

utilize the abundant food supply of shad. It seemed only logical that 
the introduction of striped bass into the upstate could control shad 
populations while adding a desirable sport fish . 

But fishery managers and many upstate anglers remembered San tee's 
striper bust. Among the cries to introduce striped bass came whispers 
for caution . 

Other reservoirs would not have access to Santee-Cooper's blueback 
herring, and studies of fish population dynamics in large 
impoundments showed that largemouth bass, crappies and white bass, 
like the striped bass, depended upon gizzard and threadfin shad. What 
effect would the voracious stripers have on the forage bases of these 
impoundments and their native sport fisheries? 

One upstate reservoir, Lake Wateree, appeared to provide a unique 
look-and-see opportunity to judge the potential impact of stocking. 
Previous stockings of striper fry had produced no noticeable population 
within the reservoir, and fishery data indicated that Wateree's 
threadfin and gizzard shad populations were typical of most productive 
southeastern reservoirs. Wateree became a 13, 710-acre test laboratory. 
Here, future opportunities for South Carolina's anglers would be cast. 

Lake Wateree's reputation for providing excellent crappie and 
largemouth bass fishing was well-documented through state wildlife 
department creel surveys. In spite of the fears of some of the reservoir's 
anglers, there also existed a public willingness to support the study and 
the decisions that would result from it. In answer to this trust, the 
department's fishery biologists began intensive prestocking studies in 
which threadfin and gizzard shad, black crappies, largemouth bass, 
white bass, channel and white catfish were targeted. Data would 
determine whether stocking was advisable and provide comparisons 
with poststocking studies, if applicable, concerning the stripers' 
impact on the native fishery. 

It should be noted that while both threadfin and gizzard shad are 
members of the herring family, their life cycles are markedly different. 
Both are spring spawners, but gizzard shad grow at a faster rate, 
reaching five to six inches by the end of their first year. Threadfins 
reach only three to four inches during the first year, allowing predators 
with smaller mouths (black crappies, white bass and young largemouth 
bass) an increased opportuni ty to utilize them as food. In contrast, 
gizzard shad are soon too large to be consumed by all but the largest 
predators. In addition , threadfin shad have an average maximum life 
expectancy of one year while gizzard shad may live longer than six 
years. 

A primary question to be answered in prestocking studies concerned 
the amount of forage fish available and any surplus that might exist to 
support an additional predator. Studies conducted from 1977 through 
1979 produced estimates of total standing stocks averaging almost five 
hundred pounds of fish per acre. Some 64 percent were gizzard shad, 
mostly in the six- and seven-inch size groups-too large to serve as 
prey for many ofWateree's native predators, but seemingly ideal fo r 
the imposing striper. Threadfin shad averaged only 6 percent of the 
total, due in part to a winter kill during 1977 which dramatically 
lowered the population for two years. (Threadfins cannot tolerate 
water temperatures below 42 degrees Fahrenheit.) Thus, there 
appeared an adequate forage base for all sizes of predators. 

Prestocking studies also confinned that until Lake Wateree's black 
crappies reach a length of twelve inches, their diet is almost exclusively 
composed of threadfin shad. G izzard shad become a more prevalent 
food choice for the larger black crappies. White bass also depend upon 
threadfin shad, while channel and white catfish are not significantly 
dependent upon threadfins until the catfish attain a length of about 
thirteen inches. Largemouth bass feed on both threadfin and gizzard 
shad , and, as confirmed by research at Auburn University, 
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An analogy to the current plight of fishery managers is tliatof a physician who diagnoses an illness but must 
wait two years before beginning treatment. 

largemouths of sixteen inches or more easi ly take five- to six-inch-long 
gizzard shad. 

Upon the recommendation ofWateree's biologists, the Dennis 
Center began supplying striped bass fingerlings in 1980. The plan was 
to stock at a relatively high rate of thirty fingerlings per acre and to 
monitor the same parameters studied since 1975. Any dramatic 
change or significant adverse trend would be addressed by 
discontinued stocking unti l the reasons fo r change could be identified. 

Here I ies a subtle fact that many casual observers of fishery 
management do not recogn ize. The introduction of fish into an 
existing fish populat ion is one of the very few management tools 
avai lable to fishery biologists, and even this tool needs an ideal 
environment to be successful. 

Pre- and posts tocking cove sample studies conducted by wildlife 
department biologists showed an adequate supply of prey for all sizes of 
predators. Favored by st11pers and largemouth bass, gizzard and threadfin 
shad are abundant. 

Only rarely can stocking action be recalled should it prove to be a 
miscalculation or an outright error. But with the lack of ideal spawning 
habitat fo r striped bass within the reservoir-a fact unknown in earlier 
studies-this option exists fo r Wareree and other upstate 
impoundments. Wateree's striped bass population depends entirely on 
stocking. If the native sport fishery were threatened through 
competition , or if the prey fish ba e were reduced, as happened at 
Santee-Cooper, stocking could be adjusted or stopped. Within a 
relatively short period, mortality would eliminate those snipers 
already stocked. 

The actual stocking of striped bass into Lake Wateree was an event 
that by design received very little public attention. The reason for this 
decision was to reduce the over-expectation of fishermen. 

When a predator like the striper i introduced into a niche which is 
empty or at least only partially occupied, its initial growth rate is 
nothing short of amazing. With few open-water competi tors, stripers 
stocked in 1980 would reach trophy size within three years. 
Subsequent stockings, however, would increase competition among 
stripers and growth would return to a more realistic level. 

Wateree approached this point as stockings were made in 1980, 1981 
and 1982. Subsequent stockings were made in alternate years to 
reduce competition among stripers while maintaining a better-than
norn1al growth rate. 

Comparison ofWateree's prestocking data with that gathered from 
1980 through 1985 ha given fishery managers confidence that the 
striped bass stocking was advisable. The lake's native sport fishery and 
its prey base have not been adversely affected. Poststocking data 
proved that the threadfin shad population is stable. In fact, with the 
absence of winter kill , threadfin shad numbers were found to be 
significantly higher than before tocking began. 

This increase of surplus prey has provided an adequate food supply 
for all sizes of predators. With the exception of white bass, the 
condition, age distribution , growth and food habitat for Wateree's 
sport fish have remained essentially the same as indicated in 
prestocking studies. 

A slight decline in the growth rate and condition of white bass has 
been suggested from those data collected during the poststocking 
phase of the Wateree study. Although the white bass share some 
habitat and food preferences with stripers, there is nothing in this 
study's results to suggest that food may be a limiting factor. Whether 
the striped bass have affected the white bass population or if the 
changes noted are a function of white bass' cyclic nature may never be 
determined unless this subtle trend becomes dramatic. 

Whatever the reason for these changes, creel studies how that the 
stripers have been accepted by approximately 90 percent ofWateree's 
fishermen. Only 8.5 percent interviewed were of the opinion that the 
stocking had made fishing worse ... a remarkable percentage when 
one considers the passion of fishermen for their sport. Anglers 
obviously consider any possible trade-off between white bass and 
stripers as justifiable. 

Although the introduction of striper fingerlings into Lake Wateree 
met agency objectives for establishing an additional sport fishery 
without adversely impacting native sportfish populations, a surprise 
occurred: the stripers have thus far fa iled to affect the re ervoir's 
tremendous number of gizzard shad. 



Improved fishing could be one result of im/Jos ition of a minimum-size 
limit on largemouth bass, a management tool that could stabilize the 
predator-prey ratio. To accomplish this, the present regulatory process 
would have to be streamlined by allowing the wildlife department to set 
size and creel limits. 

Poststocking studies indicate gizzard shad are still abundant in the 
five- to six- inch size groups-ideal for snipers of twenty-six inches or 
larger to consume. To develop and maintain a population of twenty
six- inch stripers sufficient to deal with the immense shad population is 
unrealistic. Another solution , however, may already be in place. 

The reservoir's most efficient predator is the largemouth bass, and, 
as noted earlier, sixteen-inch largemouths are capable of taking five
to six-inch shad. The obvious answer may be to protect the 
largemouths up through this size range. Other criteria in order to 
expect success-sufficient angling pressure, adequate prey base, 
dwindling numbers of fish one year old or more-are all met. 

By controlling the largemouth size limit, the prospects for managing 
both prey and predator look promising. But one vital factor is missing. 

Size limits and creel limits are viable management tools only when 
they can be initiated and withdrawn as needed. Most management 
recommendations are designed to reach a certain objective. The 
professional approach to fishery management in Lake Wateree and all 
South Carolina waters requires that the Wildlife and Marine 
Resources Department apply, when necessary, rules and regulations 
based on reliable data and designed to produce specific results. 

In Wateree, a largemouth bass minimum-size limit should allow a 
more efficient predation of the five- and six- inch gizzard shad and 
produce greater numbers of bass in the two-pound range. However, if 
and when these fish begin to dramatically affect the prey base, the 
sixteen-inch size limit would be ineffective, potentially harmful and 
would need to be discarded. A s an extreme example, a continued size 
limit might allow the largemouths to drastically reduce the lake's shad 
population, and shad, largemouths, crappies and striped bass would 
decline. 

In South Carolina, the options to institute or remove size limits and 
to set creel limits are not ava ilable to the fishery manager. Rath er, 
these decisions must be debated and passed in the state legislature, 
then delayed for another year, a process requiring a minimum of two 
years of effort. This lack of flexibili ty severely restricts the effectiveness 
of fishery biologists in bringing about optimum conditions fo r the 
resource as well as for the angling public. 

An appropriate analogy to the current plight of fishery management 
professionals might be that of a physician who has diagnosed an illness 
but must struggle through an involved two-year process before being 
allowed to administer the needed medication -or stop the treatment 
when the dosage has done its job. 

Nothing is assured in the population dynamics of a reservoir with 
more than twenty-five fish species. The good news is that there 
appears to be no reason fo r Lake Wateree's anglers to expect adverse 
effects on their favorite game species as a result of the introduction of 
striped bass. 

Some changes, however, wi ll occur. Food is not a limiting factor, 
but there are a score of other variables which could be of importance 
to the lake's fishery resources. 

Crappie and white bass populations are cyclic and will continue to 
fluctuate. Largemouth bass populations, unfortunately, will be the big 
losers. Without the flexibility to fine- tune regulations, fishing pressure 
wi ll continue to slowly erode the stock. Thus, an expanded 
largemouth fishery in the lake is all but impossible, and the species 
may well decline. 

As for Wateree's newest sport fish , the striped bass will remain as 
guests. While continued stockings can maintain their populations at a 
relative level of stabili ty, a more realistic average size of three- to 
six-pound adult fish will occur as the original stockings are taken from 
the system. 

Continued monitoring of the fishery will be required as long as the 
striped bass population is present. Any indication of unwanted change 
which can be directly related to the striped bass will require a review of 
policy and decision . Anglers can be assured that all judgments will be 
based on facts, experience, practicality, and the greatest benefit to the 
majority of Lake Wateree's fishennen. ·""' 

Val Nash is a Wildlife and Marine Resources Department District Fishery 
Biologist in charge of the upstate area which includes Lake 'Xiiteree. 
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The judges have ruled: 
SOU1H CAROLINA WILDLIFE 

announces the top es.says in 

its first Young Outdoor Writers' Competition. 

AND 
THE 

WINNER 
IS ... COMBINE THE ENERGY AND 

ENTHUSIASM of today's youth with 

the power of the pen - the result can shape tomorrow's world. 

South Carolina Wildlife magazine recognizes that future protection of the Palmetto 

State's great natural resources depends on how young people view their environment, 

wild_life conservation, and their relationship to nature. ln an effort to stimulate 

appreciation of the out-of-doors and to encourage potential young talent in outdoor 

journalism, South Carolina Wildlife has sponsored its first annual Young Outdoor 

Writers' Competition . Entries were solicited from schools across the state, and students 

were provided a topic (habitat) and lead phrase ("Close your eyes and imagine ... "). 

ln addition to the first-place winners whose work appears on the following three 

pages, we would like to recognize other exceptional entrants in each category, their 

teachers and their schools. 

ln Category 1, grades five and six, second-place winner was Jane Davis, grade 5 , Mt. 

Pleasant Academy, Mt. Pleasant, Judy Kraus, teacher; third-place winner was 

Anthony C urtis, grade 6, Leaphart Elementary School, Columbia, Mary Barbara 

Kleckley, teacher. 

In Category II, grades seven through nine, second-place winner was David Burka, 

grade 8, C hrist Our King/Stella Maris School, Mt. Pleasant, Mrs. Jane Ellen Herron , 

teacher; third-place winner was Le Vaughn Sherrea Perry, grade 8, Irmo Middle 

School, Campus R , Columbia, Mrs. Beth Moore, teacher. 

In Category Ill , grades ten through twelve, second-place winner was Anthony 

Viera, grade 12 , Bamberg-Ehrhardt High School, Bamberg, Ernestine C. Steedly, 

teacher; third-place winner was Randy Swi lling, grade 12, Easley High School, Easley, 

Mrs. Ellen Johnson, teacher. 

These young writers were recognized fo r their accomplishments at the Palmetto 

Sportsmen 's C lassic this spring in Columbia and presented $500, $200 and $ 100 U.S. 

Savings Bonds. The Harry R. E. Hampton Memorial Wildlife Fund, sponsor of the 

C lassic, provided prizes and financi al assistance for the competition . 

We invite our readers to appreciate with us the fine first-place essays from the three 

grade categories; among the ranks of our entrants may be a future editor, publisher or 

even a Pulitzer Prize-winning author. 

48 South Carolina Wildlife 

W tlands 
Category I 
First Place 

C LOSE YOUR EYES and imagine South Carolina from the barrier islands and beaches to the 

mountains with no sign of wetlands in between. Imagine a dry land not broken up by one pond , bog, 

or bottomland hardwood fo rest. Imagine traveling this dry land and seeing no ducks or flocks of geese. 

Imagine traveling across the state and gone forever, never to be seen again , would be the astonishingly 

beautiful birds of our marshlands, our awesome black bears, the interesting little crabs, the colorful 

and unique Venus' flytraps, and many other forms of wi ldlife that made their homes in our once 

beautiful wetlands. A vision of a desolate du ll terrain you would see in your mind-a beautiful and 

important habitat van ished. 

This wou ld be a rea li ty today had an awareness of this endangered habitat not occurred. Fornmately, 

those who became aware took action to begin to preserve the habitat of the wetlands in our state. 

The tem1 "wetlands" encompasses a variety of wet environments-coastal and inland marshes, wet 

meadows, mudflats, ponds, bogs, bottomland hardwood fo rests, and wooded swamps. Throughout 

much of our history, such wetlands were regarded as fo reboding, dangerous places with little economic 

value. In fac t , over most of the past two centuries, Americans have repeatedly enacted laws and 

devised programs that were aimed at encouraging destruction of these areas for other developments. 

As a result, thousands of acres of South Carolina's wetlands were destroyed between the 1950s and 

1970s. The staggering figures indicate that about 50 percent of the wetlands that existed in Colonial 

times in South Carolina have vanished forever. Fortunately, an awareness occurred and we South 

Carolinians came to realize that wetlands are precious ecological resources- resources that nurture 

wi ldlife, purify polluted waters, check the destructive power of floods and storms and provide 

recreational ac tivities of many kinds. No part of our landscape provides so many benefits at so li ttle 

cost to the public as South Carolina's wetlands. This new awareness and attitude is reflected by 

several decades of state laws and programs that serve to preserve and protect our remaining wetlands. 

However, the struggle is not over. Today, efforts are under way to save our Carolina bays. Carolina 

bays range from one to hundreds of acres and function as rain-catching basins. During a recent 

three-year study, it was found that there were once 2,700 bays in South Carolina. Now there are only 

500 and the majori ty of these are in danger of destruction unless preservation measures are taken. 

With the destruction of this habitat the colorful and wonderful variety of wildlife found in wetlands is 

also destroyed. 

We South Carolinians all enjoy the advantages that our wetlands provide from their awesome and 

graceful beauty, to recreational sports, to the economic advantages. If we wish to continue to enjoy 

these advantages, we must again become aware of our endangered habitats and continue to act to 

preserve these wonderful habitats! 

-Sara Hill, Grade 5 
R. Earle Davis Elementary School, Cayce 

Mrs. Myrdis Walker, teacher 
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lfie Storm of Man 
Category II 

First Place 

CLOSE YOUR EYES and imagine the primeval beauty of South Carolina: the clear blue waves 

crashing against the white sands of our beaches; ghost crabs scrambling for cover under the sand dunes 

which have sea oats gracefully bowing in the wind. 

A sea gull flies inland toward marshy creeks, stained the color of pluff mud. Fiddler crabs are 

scattered amid the banks, and an abundance of sea life dwells in the water beside. 

Inward flies the gull, over level, rich soil. Mighty trees sprout high into the air; below them is lesser 

flora. Birds, squirrels, moles and insects make their homes here. 

Serene swamps drift into the eye of the gull. He soars down into the old cypress trees in a sea of mist. 

The scummy water surface is broken by the intruding foot of a deer. 

The bird soars up again, this time over great green forests. The gull knows of dangers lurking 

beneath the green barricade of leaves. 

Forcing himself through the air with his powerful wings, he sees rolling hills beneath him, and 

suddenly majestic mountains leap up before the bird. 

Finding a tree atop a mountain, he perches. The gull looks out over the land, fatigued. 

He sees a storm approaching. The sky grows dark, and the gull decides to head back toward the 

beach-but the storm is just behind him. The storm is controlled by a power unknown to the gull. 

He senses that this power is in a way like him-mortal, but dangerous to prey, and ifhe is caught by 

this "storm," he will be in great danger, and perhaps die. 

The bird is appalled by the changes the storm makes. The mountains seem bare, for the trees atop 

them have died. The storm seems to rip them of their beauty. The storm clouds creep over the 

mountains and seem to shroud them. 

Now soaring over forests, the gull sees that the trees are reduced to mere stumps, and in other parts 

of this once vast forest, trees are burned. Many animals die, and the gull knows that the power of the 

storm is responsible. 

The swamp is drained of its water by the storm. Cypress trees are also reduced to mere stumps-just 

like the forest. The swamp was a haven to many animals; therefore, this is a great loss. 

On flies the discouraged gull over the mainland. This part suffers the most damage of all. Great 

structures cover the land, hiding its true beauty. These are so tall they seem to dwarf even the mighty 

mountains themselves. These pollute the air. 

The storm grows closer and closer to the gull, who is presently flying over the marshy creeks. 

Pollution from the mainland contaminates the creeks, destroying the marsh, and killing most sea life. 

On flies the gull, back to the beach once more. He perches on a dune and looks back at the rapidly 

approaching storm clouds which for him spell impending doom. 

Now open your eyes, and realize what the storm of man has done. 

-Christopher McMahon, Grade 7 
East Cooper School, Mt. Pleasant 

Lisa Lord, teacher 
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The Dilemma: 
A Tale of the Osprey 

-·-- -- -

Category III 
First Place 

CLOSE YOUR EYES and imagine; imagine a land unspoiled. Tiy to picture a place never touched by 

man or his pollution. It is difficult to form such a thought but my elders tell me it was so, many, many 

years ago. They explain to me how their fathers' fathers would fly, for miles upon miles, and see nothing 

but nature's untarnished domain. I am told their only competitors were other birds of prey- our 

cousins, the eagles and the hawks. That is how it was for the osprey; it is not that way anymore. 

Today, my brothers and I still inhabit the coast of the domain called South Carolina. How much 

longer we remain is a question which we cannot answer. The reason for our uncertainty is simple

simple but sad. Our beautiful land that was here, the land where we lived in balance with nature, was 

invaded. ·Gradually, I am told, our world fell under a curse - a curse called man. 

The curse was not bad at first ; man himself was struggling to survive when he arrived. The threat he 

posed was slight to the world of the osprey. Man's numbers increased, however, and so did the 

problems he created. G radually, the magnificent trees which held our nests disappeared, the waters 

where we hunted our food became dirty, and chemicals that killed our old and young alike built up in 

the soil. After years of man's selfishness and uncaring ways, my world and the world of my family has 

become almost impossible to live in. To the osprey, it seems that man does not want us; he seems 

indifferent to our survival. 

We osprey are strong, proud birds, just as proud of our heritage as man is of his. I fear, however, that 

our heritage, at least in South Carolina, may soon be over. We love the place where we live. We feel 

proud to soar above the special beauty and majesty of our home- a beauty and majesty that belongs 

only to South Carolina. In fact, to the osprey there is a feeling that we are tied to the land itself. 

Unfortunately, man is cutting this tie. If the trees continue to crash to the earth, if the water becomes 

choked with more pollutants, and if chemicals continue to seep into the land, we will be forced to 

leave- or die. All we ask for is a place to live, one where we can raise our young and watch them 

grow old. A return to the older days of my ancestors would be the answer to our prayers but the osprey 

could coexist with man. The question that remains is, will man let us ? 

- Pierce McNair, Grade 12 
South Florence High School, Florence 

Mrs. Jeri Hatchell, teacher 

I nformation on South Carolina Wildlife's 1988 Young Outdoor Writers' Competition will be 

available to students and teachers this fall when rules and a topic will be provided to schools 

wishing to participate. Schools will advance one winner from each grade categoiy for which they 

are eligible: grades five and six, seven through nine, and ten through twelve._.,._, 
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Capers Island Heritage Preserve 

May-June 1988, Vol. 35, No. 3 

Pack your pioneer spirit for this Field Trip! Wild and 
natural Capers Island, about fifteen miles from 
Charleston, is accessible only by boat, and there are no 

facilities available. For a clay trip or overnight primitive 
camping, be prepared to take along everything you'll need 
( including fresh water) and to carry out all litter when you 
leave. This is a Heritage Preserve, owned by the state and 
managed by the wildlife department. 

1 Most visitors approach the 2,000-acre barrier island from 
the south, generally from nearby Isle of Palms, beaching 

their boats at Capers Inlet. It's a good idea to have navigational 
charts as it's easy to run aground; tum east at marker 99 off the 
lntracoastal Waterway. Year-round primitive camping is allowed on 

both ends of the island but not in the interior. Consult the tide 
tables before your trip. 

Anchor the boat properly, and let's go exploring. We'll take an 
all-in-one field trip; on your real visit you'll probably want to break 

it up into two or three nature-
South End dunes. study jaunts. Walk up the inlet 

toward the beach to a rough trail 

that comes out from between two 
sand dunes. Here are the best
developed dunes on the island 
with their typical vegetation. At 

this end, the beach is building or 
accreting; elsewhere it is eroding. 
Walk a little farther, through 
some secondary dune vegetation 
you would typically see along a 

front beach. It is generally absent on Capers Island because of 
severe erosion . Notice the clumps of sweet grass, used to weave 

baskets. 

2 Smell the fragrance of the red bay thicket we've just 
entered; these trees have bell-shaped flowers in the 

spring and small purplish berries in the fall. This is just the 
beginning of the maritime forest that fills the island's interior. We 
are walking along a sandy trail through heavy dune vegetation, live 
oaks and palmettos. A little farther on there's a fork in the path, 
and to our left is a man-made dike which has impounded brackish 
water in a 110-acre lake. We'll visit the impoundment in a few 
minutes. 

Look across the dike to see the wooden gate called a trunk, used 
to regulate the level of the water. This is an ideal place to look for 
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alligators, since as many as two 

dozen at a time have been seen 
here taking the sun. About a half 

mile from here across the dike is 
the South End Dock, where boats 

can tie up briefly, and to the left 
is Capers Inlet. 

If you keep to the right at the fork 

you'll enter South End Road 

~ nature trail. A sign marks its 
~ beginning. Heading down this old 
:. logging road, we'll cross what's 

~ called a bridge on the map but is 
Dike trail. really a brushy dike at the end 

of the smaller, dried-out 
impoundment just to our right. C heck to see if you can find the 
marks where alligators have dragged their heavy bodies across the 
trail. When there are very high tides, salt water enters the big 
impoundment at this point through the slough. 

Two small foot trails border the slough, the one on the north 
leading to the ocean. These are very primitive trails, good for 
bird-watching. Here we will probably see signs of other wildlife, 
tracks and droppings, usually of white-tailed deer and raccoons. 
There is a small deer herd on the island, which varies in number 
with the amount of food available. 

3 We are well into the maritime forest, typified by four tree 
species- live oak, magnolia, cedar and palmetto. We 

should also see yaupon holly. Continue along South End Road 
with the impoundment to your left. On the other side lie all that 
remains of an old farm house: the water heater, bathtub and 
crumbled bricks of the chimney. Planters lived here and grew 
vegetables, indigo and high-grade 
Sea Island cotton, but this farm is 
from more recent years and was the 
last one on the island. 

This area is an excellent example 
of the diverse communities of the 
maritime forest, and to our left is a 
great oak, near what's called a 
cattle dip, where the livestock were 

treated for insect pests. Just beyond 
this wonderful oak is a narrow trail 
with a marker that leads down to 
the impoundment. Tum and let's 
visit the boardwalk. 

Walk to the end of the dock, 
observing the vegetation along it. 

Large oak near the old 
home site. 
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CAPERS INLET 

Foot Trail 

South End Road 

Feeding ground for various kinds of 
birds throughout the year, the shallow, 
brackish impoundment ( above) 
blends with salt marsh, maritime 
forest and sandy beach habitats to 

form the diverse natural community 
that is Capers. Follow our field trip 
route on the map of the island. 

The grasses and reeds support crabs and other invertebrates sought 
by wading and shore birds. Look out across the water and you may 
see ibises, wood storks, herons, egrets and bitterns, as well as 
willets, dunlins, yellow legs and several kinds of gulls. From late fall 
to early spring wintering waterfowl are abundant in the 
impoundment, especially the puddle ducks-teals, mallards, 
wigeons and black ducks. Diving ducks also appear-canvasbacks, 
redheads, ringnecks-and mergansers and coots. Out in the water 

are structures built on legs, remnants of bird blinds. Check at the 
end of the boardwalk to see if barn swallows have nested on top of 
the posts. They do each year, and all the young hatch at once. 

Walk back toward South End Road. Just off the boardwalk is an 
area swept by a natural fire a couple of years ago. Notice the charred 
trunks of the palmetto trees; they do not lose their bark as do pines 
and will bear the fire scars for their lifetime. 

4 Continue north on South End Road and observe the 
sloughs on both sides. Watch for algal bloom, wading 

birds, and various trees that have been killed by an abundance of 
standing water. These wet areas are also breeding places for the 
mosquitoes that swarm the island about eight months of the year. 
Sand gnats or no-see-urns are another menace but are not so severe 

Raccoons abound on the Heritage Preserve. 
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on the beach, especially if there's 
wind. Insect repellent is a 
necessity on Capers. 

Ramble on through the 
maritime forest and notice that 
we begin going up and down 
gentle, vegetation-covered 
ridges, most of them remnants of 
old dunes, left when the beach 
accreted and eroded throughout 
its geologic history. The 
understory is mostly cabbage 
palmettos; sometimes in the 
summer you may find a snake or 
two hiding beneath the dead Palmetto understory. 
fronds. As we walk along, notice 
the beautiful live oaks spreading their branches like a canopy across 
the trail. A few magnolias grow here, and as we near Center Road 
we see longleaf and lob lolly pines, a sure sign we're on higher and 
sandier ground. Grapevines are also evident, and poison ivy and 
poison oak may be found all over the island. 

5 Just before we reach Center Road there is a bridge, really 
only three planks. Cross it and, if time allows, turn left. 

Just a short jog ahead is another nature trail sign leading off to the 
right. This trail is pretty rugged but is indicated on maps as 1. 2-mile 
North End Road. Just beyond the trail entrance is an '?\rea Closed" 
sign. Ahead lie the ranger's quarters, not open to the public. 

Let's choose to turn right onto Center Road and head toward the 
front beach. Along the road is a canal full of dark tannic-acid
stained water, its surface etched by water striders and other insects. 
This agricultural drainage ditch was probably hand-dug by the 
planters' slaves and cuts across the waist of the island. 

Soon the area opens out into another slough , full of Juncus 
roemerianus or black needle-rush. If there's been rain recently, a 
good bit of water will be standing on the interior of the island. 

Continue toward the beach, noting the high and low areas that 
once were dunes. To the right, not far from the beach, is Magnolia 
Road's nature trail sign; we'll return here. Opposite it is a foot trail 
which is a continuation of Magnolia, but it may be overgrown 

A man-made canal parallels Center Road, the level of its black water 
fl.uctuating when tides are high. 
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unless recent trail maintenance has been done. It only requires a 
month or two for vegetation to overwhelm a trail. This one leads 
to the north end beach. 

A patch of young pines grows to the left of our Center Road trail, 
and we can see the beach ahead about 300 yards. Look backover 
your shoulder across the slough to the left, and you'll see the 
beautiful pine-tree-top home of an osprey. Several more are in the 
trees on the beach , but not as close as this one. 

6 Up and over an old dune ridge, and we're on the beach. 
Approach only at low tide since many fallen trees 

menace beach-combing at high tide. Walk north, and use your 
eyes. Capers is in an erosional 
state right now, and the center 
part of the three-mile beach is 
lined with the skeletons of trees 
that have succumbed to the 
erosion process. Their silhouettes 
make spectacular photography 
subjects. Study their root 
structures and the pattern of the 
wood, and you should be able to 
identify the trees: palmettos, old 
live oaks-gorgeous, amazing 
figures. It is illegal to remove or 
use any of this beautiful wood. 

During spring and fall, surf 
fishing is great here for spottail 
bass, winter and summer trout, 
flounder and bluefish, but this is 
not a good beach for swimming 
except perhaps at very low tide. 
Always consult tide tables before 
hiking the beach. High tide 
reaches up to the tree line; there's 
no protective dune vegetation at 
all until farther north. 

To our left is a marker indicating Osprey nest. 
a loggerhead sea turtle nesting 

.....,,-

area. A few of these threatened animals come here to lay their eggs 
during June, July and August nights, but not as many as on beaches 
with more ideal habitat. Capers lacks the soft dune area they prefer. 

7 As we near the north end of the island, the dune 
vegetation becomes more typical, and you will see 

evidence of salt-pruning, where the sea spray has naturally pruned 
the myrtles and beach elders. A few dunes have the classic sea oats, 
and there are no more tree skeletons. 

Shells are becoming abundant. Watch for oysters, clams, arks, 
cockles, whelks and the state shell, the lettered olive. Shelling is 
best here on the north end of Capers, particularly in the winter 
and after a rough spell of weather. Different types of shells seem to 
wash ashore in cycles-now many whelks, now many sand dollars. 

Shore birds scatter as we stroll along the beach, and out beyond 
the breakers you may see pelicans, scoters, loons and cormorants. 
Observe cross-sections of the eroded sand dunes, for examining 
the root system of the vegetation helps us understand its value in 

A photographer's paradise, the 
front beach is studded with 
magnificent tree-skeletons. Since 
the oceari continually rearranges 
the sand around the roots of other, 
still-standing trees along the 
high-tide line, the face of the 
beach is always changing. 

preventing beach erosion. We are now beyond the maritime forest 
and have expanses of spartina-dominated salt marsh to our left 
extending to Price's Inlet, which we're approaching. 

Look out to the ocean and notice waves breaking across the 
flood-tidal delta. Now, at low tide, this body of deposited sand is 
visible, its features varying throughout the year, the result of water 
carrying sand. The clumps of"mud" we see at the water's edge are 
old marsh sediment, scoured and exposed by erosion and showing 
us where a marsh used to be. Just think, when the marsh was at 
this point, the beach was 'way out. 

We've reached Price's Inlet, where some people camp although 
the beach is not as extensive here. The houses off to our left form 
the Magwood complex, belonging to a family of commercial 
fishermen that have been here for years. We stand at the northern
most part of Capers Island. Just across the inlet is Bull's Island, part 
of Cape Romain National Wildlife Refuge. 

8 Take an imaginary leap back to where Center Road 
emerged onto the beach. We can either return to Capers 

Inlet by continuing down the beach, or go back to Magnolia Road 
and follow it back. For a change of scenery, let's take the latter 
route. The ground is much higher on this trail, which earned its 
name from the large number of magnolias along its stretch. The 
denseness of the forest causes them to grow tall and slim, not thick 
and full like the neighborhood trees we're used to seeing. Their 
limbs generally begin well up the trunks, and they bloom at their 
tops. 

We are walking through very high, ancient dune ridges and past 

a tremendous old holly tree , bent 
over but still growing. We see 
pines, laurel oaks and a few live 
oaks, but not as many as on 
South End Road. On the island, 
vegetation is dictated by sea level. 
The understory is relatively 
uncluttered cabbage palmettos, 
and we can see the ocean to the 
left as we walk the pretty rolling 
hills. 

Soon we cross the grassy old 
lake bed, and Magnolia Road 
comes right up onto the end of 
the beach road. Our circle's been 
completed, and we've arrived 
back at Capers Inlet. Magnolia Road. 

If you intend to camp on Capers Island, be sure to get a permit 
from the wildlife department's Marine Center. Call (803) 795-
6350 or write P.O. Box 12559, Charleston, SC 29412. Marine 
Center staff can also provide other information you may need. 
Navigational charts and tide tables are highly recommended and 
are available from coastal boat dealers and marinas. Don't forget 
your field guides to trees, birds and wildflowers to enhance your 
tour of Capers; try the Peterson , Audubon Society and Golden 

books .. • 
- Linda Renshaw 
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DIRECTIONS: 
THE WILDLIFE DEPARTMENT-AT YOUR SERVICE 

M any people think of the wildlife department 

merely as an agency that sells hunting and 

fishing licenses. The scope of the department's operations 

and its range of services go far beyond this definition. 

As a public agency, the department exists to 

"provide the public with the management, protection, 

A wealth of resources, from 
classes and camps to magazines, 
movies and maps, is available 
from the wildlife department to 
enhance your understanding 
and enjoyment of South 
Carolina's outdoors. 
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research, conservation and 
preservation of the state's vital 
wildlife and fish, marine and 
natural resources." I want to take 
this opportunity to make you 
aware of the diversity of efforts 
for which the agency is 
responsible while highlighting 
some of the services provided so 
that you may better take 
advantage of the assistance we 
offer. 

One of our primary 
responsibilities is that of acting as 
guardian of your property- the 
public lands, waters and wildlife 
that belong to all South 
Carolinians. Just as our homes 
and businesses require the 
protection afforded by police 
officers, our state's natural assets 

also must be safeguarded. 
The wildlife department's 239 

conservation officers help ensure 
that our state's woodlands and 
waterways are safe places for 
outdoor recreation and that our 
wildlife is not unlawfully 
exploited. Game law violations 
can be reported 24 hours a day by 
calling Operation Game Thief 
toll-free, 1-800-922-5431. 

Other efforts within this role as 
guardian include maintaining 
and constructing firing ranges, 
boat ramps and navigational 
markers and, of course, providing 
public courses in hunting and 
boating safety. 

Another of our primary roles is 
that of manager of your wildlife, 
freshwater fishery and marine 
species. The days are long past 
when nature's bounty alone 
assured an abundance of varied 
wildlife and natural areas. 
Through the efforts of the 
department's wildlife, fisheries 
and marine biologists many of 
the state's native species have 
been restored. 

Deer and turkey hunting, for 
example, are possible in the 
upstate today because of our 
game stocking programs. And 
wildlife management areas 
statewide provide nearly 1.3 
million acres of public lands. 

Some 26,00J acres including 
18 natural areas are protected 
under the department's Heritage 
Trust program. These natural 
areas provide habitat for more 
than 50 rare or endangered 
species, plants and animals. 

Fishery programs assure anglers' 
success by enhancing and 
maintaining gamefish 
populations within our major 
reservoirs, eleven public fishing 
lakes and other fresh waters. The 
largemouth bass and bream 
found in some sixty thousand 

farm ponds and all striped and 
hybrid bass in our upstate 
reservoirs, for example, are the 
result of this agency's stocking 
programs. 

The state's angling public is 
further served by construction 
and maintenance of inshore and 
offshore artificial reefs and by 
management of our finfish and 
shellfish populations, both 
recreational and commercial. 
Our shrimping industry, alone, is 
the state's largest and most 
valuable coastal resource. 

Programs and research at 
South Carolina's Waddell 

Mariculture Center, recognized 
as a leading mariculture facility 
throughout the U.S., are aimed 
at developing and enhancing 
commercial fisheries for fish, 
shrimp, oysters and clams. An 
increasing number of 
independent Lowcountry 
mariculture operations have 
already benefited from stocking 
and management information 
developed at this center, and 
work is under way to supplement 
heavily fished stocks of marine 
finfish such as red drum. 

The department conducts 
scientific and environmental 
studies and cooperates on an 
international level to assure that 
up-to-date, proven management 
techniques are available to its 
personnel. Assistance from a 
district wildlife, fisheries or 
marine biologist is as close as 
your phone book, no matter 
where you reside in South 
Carolina. 

This agency also has a 
responsibility to promote a better 
understanding through 
conservation education and 
communications. Learning 
about the great wealth that 
nature has provided our state 



enhances our enjoyment and 
appreciation of it all the more. 

A wide variety of programs, 
classes, videos and films are 
available to help you stay 
informed about outdoor 
recreation , natural resources and 
environmental concerns. In 
addition , an array of 
publications, from maps of 
wildlife management areas to 
the award-winning magazine you 
hold in your hand, provides 
timely information . 

Educational programs 
sponsored by the department 
include Project WILD teacher 
training workshops enabling 
educators to integrate 
conservation education materials 
into classroom subjects. Camp 
Wildwood, a week-long 
gathering of youth held each 
summer, encourages the 
development of our next 
generation of conservation 
leaders. Hour-long programs 
such as ':,\nimals of South 
Carolina" and "Endangered/ 
Unendangered Animals" also 
are available for schools and 
youth organizations. 

Our "Get Hooked On 
Fishing-Not Dmgs" campaign 
is designed to provide a positive 
outdoor alternative to some of 
the pressures faced by today's 
youths. 

Only by opening our minds to 
the beauty of South Carolina 
can we help to preserve it for our 
children. I invite you to explore 
our state, take part in the 
recreational opportunities found 
here and participate in the 
programs our agency sponsors by 
contacting one of the 
department's public information 
offices. (Columbia: 734-3888, 
Charleston: 795-6350.) _,,,,,., 

-JamesA. Timmerman]r. 
Executive Director, SCWMRD 

PROJECT WILD 
GETS WET 

Environmental education 
received a boost in 1983 with the 
creation of Project WILD, an 
award-winning conservation 
education program. Now an 
aquatic version of Project WILD 
has been added to stress the 
value of our aquatic resources. 

Published in 1987, Aquatic 
Project WILD materials invite 
students to explore and 
understand the fascinating 
worlds of water and the aquatic 
habitats they support. A 
sampling of lesson titles from the 
Aquatic Education Activity 
Guide includes "Designing a 
H abitat ," "Puddle Wonders," 
"Marsh Munchers, " "Water We 
Eating?" and ':,\lice in 
Waterland." 

"Project WILD is a way for 
teachers to incorporate 
conservation education into 
math, language arts, social 
studies, science and other 
subject areas," said Don 
Winslow, education coordinator 
for the state wildlife department. 

The nationwide need for 
aquatic resource education was 
highlighted recently by 
participants at an outdoor ethics 
conference sponsored by the 
Izaak Walton League. A number 
of prevalent abuses of aquatic 
resources were identified, such as 
violation of fishing laws, 
littering, improper handling and 
waste of catch, and vandalism. 
The availability of Project WILD 
Aquatic materials is expected to 
prove a valuable aid to curtailing 
such abuses. 

For more information on 
Project WILD or Project WILD 
Aquatic, write: Project WILD, 
P.O. Box 167, Columbia, SC 
29202, orcall 734-3964 .. ,,,,,., 

Recently acquired coastal wetlands near Bear Island Wildlife 
Management Area provide needed resting areas for nature's long
distance travelers, such as this pintail drake. 

MILLION-DOLLAR 
MARSH DONATED TO 
WILDLIFE COMPLEX 

Some 2,800 acres of coastal 
wetlands, valued in excess of one 
million dollars, were recently 
donated to the state wildlife 
department through The South 
Carolina Nature Conservancy. 

Located near Edisto Island, the 
brackish coastal marsh provides 
valuable habitat for waterfowl, 
wading birds and a host of other 
animals such as otters, raccoons 
and alligators. Plans call for the 
property to be incorporated into 
the adjacent Bear Island Wildlife 
Management Area. 

the Edisto area for local hunters 
and provide for the conservation 
of waterfowl for years to come." 

Previously owned by Mr. and 
Mrs. Gaylord Donnelley of 
Libertyville, Ill., the property 
was donated by the Donnelleys 
to The Nature Conservancy in 
1986 for conservation purposes. 
The Conservancy in tum passed 
the deed to the wildlife 
department. With commercial 
development staking an ever
expanding claim on South 
Carolina's coastline, the addition 
of this property will help ensure 
future availabi li ty of wetland 
habitat for wi ldlife .. ,,,,,., 
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The donated tract also 
encompasses Sampson and 
North Fenwick islands, which 
the department plans to manage 
as resting areas for migratory 
waterfowl. According to Brock 
Conrad, division director of 
wildlife and freshwater fisheries, 
"The idea is to provide a place 
where ducks and other waterfowl 
can rest, a place where they 
wouldn't be hunted at all . This 
would hold more waterfowl in 
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June 6-12, 1988 

National Fishing Week 
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Protective of their progeny, growing numbers of Canada geese are 
nesting on South Carolina ponds. Landowners are urged to help 
monitor their success. 

REPORT NESTING 
GEESE 

With a growing number of 
Canada geese making their 
home in the Palmetto State, aid 
from the public is cri tical in 
monitoring the resident 
population , said Tim Ivey, 
Canada goose project leader 
with the wildlife department. 

In the past, thousands of geese 
would wing into South Carolina 
on the chill winds of autumn, 
only to depart for their northern 
nesting grounds at the first sign 
of spring. Over the past two 
decades, however, the number 
of these migratory geese 
overwintering in the state has 
fa llen dramatically, from 44,000 
in 1964, to a mere 1,500 in 1987. 

An effort to establish a resident , 
population was initiated in 1975 
when the wildlife department 
began releasing goslings at 
C larks Hill. Four years later in 
1979 the focus of the Canada 
goose project was redirected to 
Monticello Reservoir in Fairfield 
County. 

Over the past nine years nearly 
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8,000 geese have been released 
at Monticello and at other sites 
throughout the state. Ivey 
pointed out, however, that the 
project's success is measured not 
by the number of birds released, 
but by the number of geese 
actually nesting in the state. 

Public participation is crucial 
at this point. "Nesting reports 
from the public will help us to 
determine the current population 
and distribution of Canada geese 
throughout South Carolina," 
Ivey said. Landowners are 
requested to be especially 
watchful for geese on their 
property during the April/May 
nesting season and also during 
June and July- the molting 
season when the birds are unable 
to fly. Due to the fact that the 
flightless adults and their young 
goslings tend to remain on a 
single pond during this period, 
the molting season is the most 
opportune time to obtain an 
accurate count and detennine 
the rate of nesting success. 

During the 1987 nesting 
season , biologists located over 
two hundred nests at Monticello 

Reservoir and private landowners 
reported 65 nests in the central 
piedmont alone. 

Sightings of Canada geese and 
nesting activities may be reported 
to the nearest district wildlife 
office, or to Tim Ivey, project 
leader, at427-477L• 

S.C. RAINFALL TEN 
TIMES TOO ACIDIC 

Weekly rainfall samples 
collected at four sites across 
South Carolina by the state 
Department of Health and 
Environmental Control 
(DHEC) reveal that on average, 
South Carolina's rainfall is ten 
times more acidic than normal 
precipitation. 

The acid content of rainfall is 
measured according to the pH 
(potential hydrogen) scale. The 
lower the pH value, the higher 
the acid content. Pure rainfall 
has a pH of 5.65, compared to 
vinegar which measures about 
3.0 and lemon juice with a pH 
just above 2.0. 

According to DHEC samples, 
the average pH of rainfa ll in 
South Carolina ranged from 
4. 48 to 4. 26 in 1986 ('87 figures 
have not yet been published; 
however, no dramatic change is 
expected). Because the pH scale 
is logarithmic, each full pH unit 
drop represents a tenfold increase 
in ac idity. Rain with pH 4.6 is 
ten times as acidic as pure rain 

with pH 5.6, and rain with pH 
3. 6 is one hundred times more 
acidic than pure rain. By this 
accounting, the precipitation 
watering our state contains, on 
average, more than ten times the 
acid present in normal ra infa ll. 
Of 150 rainfall samples tested 
during 1986, only six showed a 
pH better than 5.0. Twenty 
samples revealed pH levels of 
3. 99 or lower. 

DHEC officials believe that 
acid rain is not new in South 
Carolina and estimate that 
rainfall here fell below the 5.65 
pH norm as long as two decades 
ago. Due in large measure to the 
limestone that underlies much of 
the state, runoff is buffered 
before collecting in streams and 
lakes, so that surface waters show 
no trend toward acidification. 

Even so, environmentali ts are 
concerned about the long- tern1 
effects acid rain may have here. 
As expressed by Nom1an 
Brunswig, assistant director of 
sanctuaries for the National 
Audubon Society and manager 
of the Beidler Forest sanctuary in 
Orangeburg County, "We just 
don't know what the long- tenn 
impaccofacid rain will be."._, 

Since 19 74 The S. C. Nature 
Conservancy has secured more 
than 34, 000 acres worth $2 7 
million for the state at about 10 
percent of its actual value-a real 
bargain for conservation. 

OPERATION 
GAMETHIEF 
1·800·922•5431 

STOP GAME AND FISH VIOLATORS 



Timber is South Carolina's 
leading cash crop with annual 
sales of $485 million. By 
comparison, the combined total 
value of soybeans and tobacco is 
$287 million. 

NEW HERITAGE 
PRESERVE HARBORS 
PREHISTORIC RELICS 

The state wild life department's 
Heritage Trust program is best 
known for its role in preserving 
South Carolina's most valuable 
natural areas, but the program 
also encompas.ses the state's 
cultura l heritage. Last year, 
funds from the Heritage Land 
Trust Fund were used to purchase 
68 acres ofland in Richland 
County now known as the 
Nipper C reek Archaeological 
Site, the fi rst H eritage Preserve 
purchased primarily for its 
archaeological value. 

Ages before the time 
when man began recording his 
thoughts and deeds in writing or 
cultivating the earth to grow 
crops, nomadic bands of Stone 
Age Indians wandered acros.s 
what is now South Carolina. 
Their constant quest for food, 
water and a safe place to sleep 
caused them to return many 
times to the sandy strip of land 
alongside N ipper C reek. Here 
they gathered hickory nuts in the 
autumn, roasted game over 
blazing fires, fashioned weapons 
and tools from chunks of quartz, 
and left evidence of their living 
on the sands around them. 

Thousands of years later, a 
bulldozer operator pushed aside a 
few feet of concealing sand and 
inadvertently unearthed a trove 
of ancient artifacts. Excavations 
conducted at N ipper C reek in 

1985 by Dr. A lbert Goodyear of 
USC's Institute of Archeaology 
and Anthropology, revealed a 
stratified history of the peoples 
who had inhabited the area over 
some 12,CXlO years, preserved in 
layer upon layer of sand. 
According to Goodyear, "Such a 
well-stratified site is exceedingly 
rare in South Carolina and 
provides an ideal laboratory to 
learn more about the earliest 
Indian cultures." 

Artifacts discovered at the site 
include a variety of chipped
stone spearheads, knives, 
arrowheads and scrapers used to 
make deer-hide clothing. One of 
the most important finds was a 
fluted spear point estimated to be 
11,CXlO years old - the oldest 
type of human artifact ever 
found in the state. 

In 1986 the Nipper C reek site 
was placed on the National 
Register of Historic Places. Dr. 
Goodyear recommended that 
the state purchase the property 
and "put it in the bank, so to 
speak," for future research and to 
protect the site from further 
destruction. C reated to preserve 
South Carolina's natural features 
and cultural remains, the 
Heritage Trust program acquired 
the N ipper C reek property in 
1987. 

To the untrained eye, Nipper 
C reek's column of sandy earth 
yields but a vague glimpse of the 
distant past, seen in pieces of 
sharpened quartz and charred 
nut husks. But to the 
archaeologist , each stratum 
chronicles the history of an age. 
According to Dr. Goodyear, 
"This site has an extraordinary 
potential to provide infonnation 
about human life during the 
earliest occupations of the state. 
Several years, if not decades, wi ll 
be required to study it."_-, 

Senator John Drummond 

NEW WILDLIFE 
COMMISSIONER 
APPOINTED 

Sen. John Drummond of 
N inety Six has been appointed 
as an ex-officio member of the 
S. C. Wildlife and Marine 
Resources Commis.sion after 
being elected chairman of the 
Senate Fish , Game and Forestry 
Committee. 

Drummond will fill the 
commis.sion seat of Sen . Rembert 
C. Dennis of Moncks Comer, 
who has been named 
Commis.sioner Emeritus by the 
wildlife commis.sion . 

Serving since 196 7 as state 
senator from Greenwood and 
McCormick counties, 
Drummond is president of 
Drummond O il Company and 
G reenwood Petroleum 
Company. He chairs both the 
Senate Fish , Game and Forestry 
Committee and the State 
Reorganization Commis.sion . 

The S.C. Wildlife and Marine 
Resources Commis.sion functions 
as the policy-making board of 
the state wildlife department. 
The commis.sion is composed of 
nine members, one from each 
congres.sional district in the state 
and one member at large._,,,,,., 
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CLEMSON GETS FISH, 
WILDLIFE CO-OP UNIT 

The U.S. Fish and Wi ldlife 
Service has eam1arked $17 5, CXlO 
to establish a new Fish and 
W ildlife Cooperative Research 
Unit at C lemson University. A 
firs t for South Carolina, the 
Clemson co-op joins ranks with 
43 other research units already 
established in the U ni ted States 
to promote sound and scientific 
management of the nation 's 
fishery and wildlife resources. 

Dr. Lamar Robinette, head of 
C lemson's Department of 
Aquaculture, Fisheries and 
Wildlife, explained that the 
addi tional staff and equipment 
made pos.sible by the cooperative 
funding wi ll nearly double the 
department's research 
capabilities. The un it's three 
fu ll -time staff members wi ll 
devote the majority of their time 
to research efforts but will also 
have some teaching 
responsibil ities. 

Or. Robinette stated that 
Clemson faced stiff competition 
from many universities acros.s the 
nation vying to receive the Fish 
and W ildlife Cooperative 
Research Unit and expres.sed 
gratitude to senators Thunnond 
and Hollings and Or. James 
Timmerman of the state wi ldli fe 
department for thei r as.sistance 
in securing the unit. In addition 
to federal support, the state 
wildlife department wi ll provide 
$40,CXlO in funding for the 
project. _ _, 

The risk of being poisoned by a 
reptile in the United States is 20 
times less than that of being hit by 
lightning, reports Smithsonian 
magazine. 
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1988 S.C. duck stamp portrays Boykin with American wigeon. 

FIRST-PLACE DUCK 
STAMP A FIRST 

The outcome of this year's 
state duck stamp competition 
marked a series of firsts. 
Minnesotan Jim Killen became 
the first artist ever to win the 
eight-year-old competition more 
than once, while his winning 
portrait will become the first 
S. C. duck stamp to depict an 
animal other than a duck or 
goose. 

Ki lien's painting portrays a 
Boykin spaniel, the state dog, 
holding an American wigeon in 
its mouth. The legend, 'Trained 
Retrievers Conserve Game," will 
be imprinted on the stamps 
themselves. 

David Rodwell , chairman of 
the S.C. Migratory Waterfowl 
Committee, explained in the 
C harleston Post-Courier, "The 
most important factor in making 
our choice was that the bird was 
so accurate. The dog was not a 
factor. It was the quality of the 
work itself." 

The new duck stamp will be 
available after July 1 from the 
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wi ldlife department and 
authorized license agents 
throughout the state. A state 
duck stamp and hunting license 
are required of all waterfowl 
hunters age 16 and older. Stamp 
collectors will be able to purchase 
the stamps in singles, numbered 
blocks of four or sheets of 30, by 
writingSCWMRD, P.O. Box 
11710, Columbia, SC 29211. 
The price of each stamp for both 
hunters and collectors is $5 .50. 
The money derived from the sale 
of state duck stamps is used 
exclusively for waterfowl 
conservation projects in South 
Carolina. 

A limited edition of 4,000 
signed and numbered prints will 
be avai lable through retail art 
dealers or Ducks Unlimited of 
South Carolina. _ _, 

National fares ts cover 8. 5 percent 
of the I.and area in the United 
States and provide mare than 
twice the recreation of national 
parks, the Wildlife Management 
Institute noted. 

FISHING IMPROVES AT 
STATE PARKS 

Lakes at six state parks closed 
to fishing since early 1987 wi ll 
reopen June 1 stocked fu ll of bass 
and bream for what should prove 
to be a great summer of fishing. 
Parks involved are Aiken, 
Goodale, Paris Mountain , 
Oconee, Pleasant Ridge and 
Redcliffe Plantation. A seventh 
state park, Andrew Jackson, 
reopened earlier in the year. 

"The park system in South 
Carolina was developed around 
the idea of a swimming hole 
where people could go in the 
summer to cool off," said Mark 
Dutton, state parks naturalist. 
"The increasing popularity of 
residential swimming pools has 
caused a rethinking of the best 
way to use the excellent water 
resources in the parks system. 
We believe that fishing will 
replace swimming in the near 
future as a leading activity for 
park visitors." 

Prior to restocking, most of the 
lakes had to be drained and 
competitive fish species 
removed. Several ponds required 
the addition oflime in a fertilizer 
management program, and some 
ponds are on a fish food program. 
Park officials and area anglers 
alike look forward to seeing the 
results of these efforts ... on the 
end of a fishing line. _ _, 

~-= 1111 
RESPECT. 

In 1987, 82 percent of consumers 
polled for Packaging magazine 
expressed a willingness to separate 
recyc/.able materials, up 6 percent 
from the previous year. 

Infarmation is requested on the 
illegal impartation of rare tropical 
cockatoos and other parrots into 
the United States. Contact the 
US _ Fish and Wildlife Service 
office in Atl.anta. A reward is 
avail.able. 

OPPORTUNITIES 
FOR OUTDOOR 
VOLUNTEERS 

Constructing trails in the 
Appalachian mountains, 
collecting aquatic specimens for 
the Cousteau Society, and 
leading natural history walks for 
visitors to a national park are just 
a few of the opportunities 
available to volunteers this 
summer. 

A recent directory entitled 
Volunteer Vacations highlights 
dozens of organizations that 
match willing volunteers with 
worthy projects. Programs 
offered by such groups as the 
Sierra C lub, Earthwatch and the 
Student Conservation 
Association are featured. 
Volunteer Vacations is available 
through area bookstores or by 
writing Chicago Review Press, 
814 N. Franklin St., C hicago, IL 
60610. 

A second directory, Helping 
Out in the Outdoars, provides 
information on volunteer 
opportunities in parks and forests 
and is available for $3 per copy 
from the American Hiking 
Society, 1015 31st St. N.W, 
Washington, DC 20004. _ _, 



Despite their global importance, 
tropical forests are being felled at 
an alarmingrate-50 acres per 
minute, resulting annually in an 
area of deforestation the size of 
Great Britain. 

BE KIND TO 
BACKCOUNTRY, 
CAMPERS URGED 

With the arrival of warm 
weather here in South Carolina, 
scores of hikers and campers are 
emerging from winter's 
confinement to hit the trail and 
enjoy the springtime beauty of 
the backcountty. In fact, hiking 
trails these days are being hit so 
often by so many that some 
routes now look bruised and 
battered, particularly around 
popular campsites. 

Bill Craig, recreation specialist 
with the U.S. Forest Service, 
explained that the challenge 
facing every backcountty user 
today is to "leave no evidence of 
your visit so that the next person 
can enjoy a natural scene." 

Here are a few tips offered by 
Craig and others on how to be 
kind to the backcountty: 

While hiking, stay on the 
main trail and avoid shortcutting 
switchbacks. Feel free to look 
and take photographs, but never 
pick or collect. Walk softly, 
without kicking up dirt and 
stones or trampling vegetation. 
If you wear hiking boots, consider 
a boot with shallow lugs. 

When it comes time to make 
camp, select a site at least 50 feet 
from the trail or any water 
source, preferably out of sight of 
other campers. Choose a site 
with natural drainage so that 
trenching is unnecessary. 

Remember that your camp is 
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only temporary-you are not 
carving out a settlement in the 
wilderness. Never cut standing 
vegetation ( including dead trees 
which provide habitat for 
wildlife), and never pull up 
plants. If weather pem1i ts, a 
hammock strung between two 
trees creates even less disturbance 
than a tent and sleeping pad. 

At mealtime, do any required 
cooking on a backpack stove 
instead of building a campfire. If 
a campfire-less camp is totally 
unthinkable, consider building 
your fire in an existing fire ring 
rather than creating a new one. 

Dirty dishes or clothing should 
never be washed directly in a 
stream or lake. Use 
biodegradable soap and dispose 
of waste water at least 100 feet 
from any water supply. 

All trash should be packed out 
with you, as buried garbage is 
often unearthed by animals or 
erosion. Bury human waste at 
least 100 feet from water and 
about six inches deep. (Any 
deeper is below the "disposer" 
layer of soi I where 
microorganisms convert waste 
into fertile humus. ) Replace 
leaves and twigs cleared away for 
a tent, and eliminate any other 
evidence of your stay. 

While implementing these 
suggestions requires a little extra 
effort, their aim is not to lessen 
anyone's enjoyment of the 
backcountty, but to ensure an 
unsullied environment that can 
be enjoyed for years to come. _ _,., 

The largest saltwater fish ever 
caught by an angler in South 
Carolina was a tiger shark landed 
in 1964. The monster weighed 
1,780 pounds ... and that's no 
fish story. 

"POT HOOKS," one of the 
rrwst picturesque stands of 
Lowcountry floodplain forest 
remaining in South Carolina, 
has been purchased by The 
South Carolina Nature 
Conservancy to later become a 
state Heritage Preserve. 
Named for its series of hook
shaped lakes, the scenic 
500-acre tract borders a 
three-mile stretch of the 
blackwater Little Pee Dee 
River in Marion County. 
Protected from future 
development, the area is 
expected to provide exceptional 
opportunities for canoeists, 
fishermen and birdwatchers. 

The area features an 
extensive cypress-tupelo 
swamp, 11 oxbow lakes and a 
rare shrub known as Sarvis 
holly (Ilex amelanchier). An 
abundance of wildlife inhabits 
the bottomland forest . 

The Nature Conservancy 
acquired the property in two 
separate tracts through the 
purchase of 452 acres from 
Mrs. Kitty Lou Tilghman plus 
an additional 40-acre 
conservation easement donated 
by Norman, James, Kenneth 
and Joseph Huggins . 

The property will be 
purchased by the wildlife 
department in mid-1988 using 
funds from the Heritage Land 
Trust Fund ._-, 

ROUNDTABLE 

THE BEST "FACE" FOR 
WILDLIFE 

Tammy T insley is not just 
another pretty face in the crowd 
of teenagers at Woodmont High 
School in Greenvi lle County. 
That's because her "FACE" 
(Food And Cover 
Establishment) was judged the 
best wildlife food plot out of 
more than 80 planted across 
South Carolina in 1987. 
According to Breck Cam1ichael, 
a biologist with the state wildlife 
department, "The aim of the 
FACE program is to teach young 
people proper wildlife 
management practices, so that 
as they become adult farmers and 
land managers, they wi ll 
understand the need for wi ldlife 
habitat on their property." 

During the spring, each 
participant is provided with an 
identical five-pound packet 
containing the seeds of a variety 
of plants favored by wildlife for 
food. The fo llowing autumn, 
each contestant's food plot is 
judged on criteria such as 
location, layout and vigor of the 
plants. Carmichael commented, 
"Tammy obviously put a lot of 
thought into her project. She 
was wise to lay out her plot in a 
curved shape, providing more 
edge than a straight one. Tammy 
enhanced the habitat for wi ldlife 
by making piles of brush along 
the edges, and also used a post
hole digger to install a row of 
saplings as perches, which she 
called 'tree motels' for songbirds." 

As the first place winner, 
Tammy received a $200 check 
from the Midlands Chapter of 
Quail Unlimited. Prizes were 
also awarded to regional winners 
Karen Boland ofBatesburg, 
Shane Ard of Hemingway and 
Travis Folk of G reen Pond .. -, 
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ROUNDTABLE 

ECO-FOCUS: THE VALUE 
OF DIVERSITY 

Life on earth is a wonderful 
and varied collection of shapes, 
fonns, colors, habits and sizes. It 
is also a collection of 
information, genetic information 
which determines all the colors, 
sizes and forms which life takes. 
So many species of plants, 
animals and microscopic 
organisms inhabit our planet 
that it is impossible to estimate 
the total number. From the giant 

redwoods to minute viruses, 
each species is a storehouse of 
genetic infonnation. 

The concept of a "species" is 
confusing to some. What, 
exactly, determines a species, 
and why is this unit of biological 
classification useful? 

Basically, a spec ies is a group of 
organisms which do not breed 
regularly or readily outside their 
own group. This is known as 
"reproductive isolation," and it 
simply means that in nature 
bluejays don't breed with 
cardinals, dogs don't breed with 
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cats, and trout don't breed with 
bass. 

Species generally share physical 
similarities: all grey squirrels look 
similar, as do all chain pickerel 
and all dogwoods. There is, 
however, a natural variability 
within species, once again 
accounted for by the genetic 
infonnation contained within 
each one. Despite this variation, 
historically species have been 
distinguished or differentiated by 
their physical features or 
characteristics. 

Biochemists studying the 
genetic makeup of plants and 
animals have recently brought 
new findings to bear on the 
species concept. Numerous 
animals or plants once 
considered of the same species 
based on their physical 
characteristics are, in fact, very 
different in terms of their genetic 
makeup. The varied nature of 
biological life is seen not only in 
the vast number of different 
species, but also within each 
species itself. 

Whether you define them by 

physical characteristics or by 
biochemical/genetic makeup, 
species are essentially the 
building blocks of nature's 
variety. Their shapes, sizes, 
colors and habits enrich our lives 
and form the living components 
of our environment. 

An instructor of mine once 
told me that ecology was 
basically applied common sense. 
Asked why species or genetic 
diversity was valuable, he replied 
with the old adage, "Variety is 
the spice of life." 

In computer terminol.ogy 
a single insect's genetic 
information would make 
up one to ten billion 
"bits." 

There is also value to the 
diversity of information 
contained within the genetic 
makeup of individual species. 
Dr. Edward 0. Wilson, a 
Harvard ecologist, suggests we 
think of genetic infom1ation as 
we would think of the "bits" of 
information a computer uses. A 
bit, as defined in computer 
science, is the smallest amount 
of information required to 
determine which of two likely 
alternatives is chosen, such as 
heads or tails in a coin toss. 

Using the bit as a unit of 

measure, Dr. Wilson points out 
that a single bacterium contains 
about ten million bits of genetic 
information and an insect from 
one to ten billion bits. When 
you consider that our planet is 
inhabited by untold millions of 
species, the amount of genetic 
data on this planet is 
inconceivable. 

Genetic information, with its 
inherent variability, is what has 
allowed us to selectively breed 
dogs for working or showing or 
hunting, horses for pulling 
wagons or for racing, chickens 
for high egg-laying potential, 
cattle for beef, cows for milk, 
and crop plants to sustain our 
lives. The domestication and 
selective breeding of wild strains 
of plants and animals have 
allowed our human population 
to flourish and grow. This same 
practice has led us to a precarious 
position regarding these plants 
and animals we rely on for our 
daily meals, pharmaceuticals 
and other products. 

It is estimated that human 
societies utilize approximately 
7,000 plant species worldwide 
for food. Of these species we 
have come to depend almost 
entirely on 15 highly 
domesticated fonns. In some 
ways we are backing ourselves 
into a genetic comer, relying so 
heavily on such a small fraction 
of the genetic diversity available 
to us. As an example, it is 
estimated that over 75,000 
species of plants are edible, and 
yet we utilize only a fraction of 
them. 

In the next Eco-focus column 
we will explore further the 
pitfalls of limiting or eliminating 
the genetic diversity of our world 
and the options given to us to 
help preserve it. _ _., 

-Steve Bennett 



GOOD 
REASONS 

for turning 
the page 
and using 
that convenient 
order form. 

The South carolina Wildlife 
Cookbook, second edition, is truly 
the supreme reference for the 
sportsman's kitchen. $6.25 each. 

RESPECT caps are available in 
international orange, which meets 
Wildlife Management Area 
requirements, or camouflage. 
Winter style, laminated inside for 
warmth and durability. $5.25 each. 

Binders conveniently store and 
protect six issues ( one year) of 
South Carolina Wildlife magazine. 
$7 .30each. 

Subscribe to South carolina 
Wildlife magazine, the only 
magazine devoted exclusively to all 
South Carolinians. Six issues per 
year-(1 yr.) $7.95,(2yrs.) $14.95, 
(3 yrs.) $19.95. 



Convenient order form: 

Name -------------------------- ------------
PLEASE PRINT ALL INFORMATION 

Address -------------------------- -----------

City · State· Zip -----------------------------------

Daytime Phone · Area Code _______ Number ________ ___________ _ 

ITEM DESCRIPTION QUANTITY PRICE EACH TOTAL 

S.C. Wildlife Magazine Binder $ 7.30 

s.c. Wildlife Cookbook-Second Edition $ 6.25 

RESPECT Cap -Camouflage (One size fits all ) $ 5.25 

RESPECT Cap -International Orange (One size fits all ) $ 5.25 

S.C. Wildlife Magazine Subscription 1 year $ 7.95 

(six issues per year) 2 years $14.95 
For circulation inquiries, magazine only, call 
toll -free 1-800-6 78-7227. 3 years $19.95 

TOTAL PRICE • 

All orders must be prepaid; make check or money order payable to S.C. Wildlife . 
Send your payment and this order form to: S.C. Wildlife, P.O. Box 167, Columbia, SC HHt-0167 

RESERVATION FORM 
1988-1989 Sportsman's Calendar 

D Yes! Send me the 1988-1989 Sportsman's Calendar as soon as it is available. 

D One for $8.35 D Two for $16.70 D Three for $25.05 

D Four or more @$7.35 each 

Quantity ordered ____ _ Amount enclosed _______ _ 

All orders must be prepaid; make check or money order payable to S.C. Wildlife . 
Send your payment and this reservation form to: 

S.C. Wildlife, P.O. Box 167, Columbia, SC HtOt-0167 
Calendars will be mailed in late August 1988. 

Name ________________________ _ 

Address _______________________ _ 

City · State · Zip _____________________ _ 
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