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One of the many water lanes framed by beautiful hard
woods and festooned with Spanish moss. Later, these lanes 
will be used for planned boat lanes so the public and school 
children can see the swamp. 

A surprised little blue heron landed in a pine tree when 
startled by passing boats. This long-necked wading bird nests 
in the swamp during the spring of the year . 

A dark brown marsh rabbit waits and watches from his 
world of scrub palmetto hummocks. These small-footed rab
bits will take to the water in search of food or escape. 

A Red-bellied woodpecker, left, listens for insects in a hard
wood tree. This bird pursues beetles, caterpillars and bugs 
in a spiral path up the trunks of trees. The Downy, right, 
smallest of woodpeckers, may spend the entire winter in the 
swamp. This small bird feeds on a wide variety of insects 
and vegetal food. 

Robins on the way north during the spring stop at the 
swamp to take their fill of nightcrawlers. Many other migrat
ing song birds follow suit, for the swamp provides plenty 
of food and cover. 



A tiger swallow-tailed butterfly dis
plays its magnificent colors to all eyes 
in the swamp. The species breeds in the 
southeast and may use the wild cherry 
trees in the swamp for food. 

EARLIER THIS YEAR the National 
Audubon Society and the Na

ture Conservancy purchased a 3,500 
acre virgin wilderness tract in the Four 
Holes Swamp, thus saving "a jewel 
ecosystem among s o u th er n river 
swamps." 

So rich and rare are some of the 
wonders of the forest that visitors 
have been moved to describe it as a 
"priceless ecological and biological 
laboratory," and "a heritage that 
should never be destroyed." 

Instrumental in bringing Four Holes 
Swamp to the attention of the organi
zations was Exo Hilton, land conser
vation consultant from Cross, S. C.; 
Farley Smith, III environmental writer 
for The News and Courier and the 
Charleston Evening Post; and Peter 
Manigault, president of the Post and 
Courier Publishing Companies and a 
member of the board of directors of 
the National Audubon Society. 

Smith said after they heard of the 
tract of land and they visited it, its 
beauty kept luring them back, and 
they realized in this day and time of 
heavy industrialization and population 
growth that it was imperative the 
1,800 acres of the last large stand of 
virgin river-bottom cypress trees be 
preserved. The remaining 1,700 acres 
will serve as a buff er zone to the sanc
tuary. This zone has been timbered, 
with the latest cutting occurring in 
1969. 

As murky as the swamp's water is 
the origin of the name "Four Holes." It 
may have come from four large 
springs, or possibly at some crossing 
in the swamp there were four "holes" 
or creeks. It also has been suggested 
that the name may have come from 
four branches or "holes" at the head
water of the swamp. 

Geographically, the site lies ap
proximately 35 miles northwest of 
Charleston and 70 miles southeast of 
Columbia via I-26 and 10 miles south-
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SANCTUARY 
By Darrell Holt 

east of Holly Hill via Highway 27. 
The entire Four Holes Swamp is ap
proximately a 65-miles-long tributary 
of the Edisto River. This tributary 
begins about ten miles southeast of 
the Congaree River in Orangeburg 
county and winds it way south to join 
the Edisto about ten miles northeast 
of Summerville. "It is one of the 
largest 'black-water' river bottom 
lands in the state," Smith said. 
Bordered on both sides by bluffs, the 
virgin tract is an irregular triangle 
about four and one-half miles long 
and one-half to one and one-half miles 
wide. 

The swamp contains about 40 miles 
of waterways including two main 
streams which are constantly fed by 
countless springs. Smith said one en-

vironmental biologist had counted as 
many as 60 springs on one acre of 
land. This magic element - water 
mingling with the land but not 
dominating it-makes a swamp. In 
most swamps the water level changes 
with the season, but it can stand year 
round. Hilton, who has lived on the 
edge of the valuable wetland all his 
life, said he could only remember one 
year when the swamp was completely 
dry. "That was the year of 1931, when 
the dust bowl's winds were howling 
in the midwest," he said. 

As we toured the swamp, Hilton 
pointed to the charred evidence on 
cypress trees of a fire that raged 
through the area forty years ago. 

In most swamps, and Four Holes 
is no exception, there are low knolls, 
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or hummocks, measuring from a foot 
or two high up to ten feet or more. 
These hummocks form on places 
where the spongy soil can support 
grass, shrubs, or trees. "It excels any 
other swamp I have ever seen" 
Charles H. Wharton, professor of 
biology at Georgia State University 
and author of "The Southern River 
Swamp," said. "Among the southern 
river swamps it's a jewel ecosystem." 
He defines ecosystem as a unit of the 
environment which has a structure 
( such as a certain combination of 
trees, shrubs, and herbs) and function 
( such as a characteristic routing of 
minerals or water). In general, it ap
pears similar to the eye whenever en
countered. 

Although the understory is rela
tively open, it offers a wide variety of 
plant life. More than 120 species of 
woody plants have been counted in 
the area by John Dennis, prominent 
botanist and ornithologist from Vir
ginia. The delicate green-By orchid 
with its petaled blooms picturesquely 
appears on the limbs of hardwood 
throughout the swamp. Resurrection 
fems and cardinal Bowers grow along 
the stream banks and adds a beauty 
that dates back to Pleistocene times. 

Of course, the primary reason the 
nature conservancy and the audubon 
society paid the Francis Biedler estate 
$1,450,000 for the tract was for some 
of the finest virgin bald cypress trees 

• in existence. The columned giants, 
many of which are taller than a ten
story building and with a circumfer
ence of fifteen feet, predate the found
ing of America. "The trees are prac
tically all that remains of the great 
cypress stands that once dotted the 
fresh water rivers of the southeastern 
United States," Smith said. 

Also, the tract contains impressive 
stands of original growth tupelo, gum, 
and giant virgin pine trees. 

The area teems with wildlife. Hun
dreds of species of birds either mi
grate through or nest in the swamp. 
It is the nesting site of herons and 
wood ducks, and may provide sanc
tuary for the Bachmann's warbler, 
although none have been seen for 
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three years. Alligators, turtles, deer, 
otter, bobcats, raccoons and a variety 
of other animals form interrelation
ships and call the swamp "home." 

In announcing the acquisition ear
lier this year Tom Richards, president 
of the Nature Conservancy, said: 

"We are pleased to join and work 
with the National Audubon Society 
in this effort to preserve this im
mensely valuable forest. I feel certain 
that our planned acquisition of the 
area in Four Holes Swamp marks the 
beginning of an even stronger future 
alliance in striving to preserve many 
of the nation's threatened wilderness 
and wildlife areas." 

Richards praised the administrators 
of the Biedler estate for their decision 
to sell the extensive holding in the 
swamp for conservation purposes 
rather than to lumbering interest. The 
Biedler family once operated the San
tee River Cypress Lumber Co. which 
carried out extensive timbering opera
tions. Cypress trees have long been 
treasured for furniture and roof 
shingles. 

Both the Conservancy and the 
Audubon Society have for some time 
been involved in the creation of pri
vately established preserve areas. The 
Nature Conservancy is the only na
tional environment organization whose 
resources are solely devoted to the 
preservation of ecologically and en
vironmentally significant land. The 
National Audubon Society, maintains 
and protects some 40 different areas 
of land and water from Maine to 
California as sanctuaries, in addition 
to involving its 150,000 members in 
environmental action and education. 

Charles H. Callison, executive vice
president of the National Audubon 
Society, said in addition to preserving 
the virgin forest as a sanctuary, the 
area will be used for outdoor educa
tion, conservation and scientific pur
poses. 

In a preliminary evaluation report 
of the area, Raymond L. Kordish, site 
planner for the nature center planning 
division of the Audubon Society, said 
the best safeguard for the protection 
and perpetuation of the area is a 

policy of wise public use consistent 
with the natural values of the area. 

Kordish suggested a system of well
planned facilities and programs for 
the general public and for school 
groups stressing outdoor conservation 
education. 

"For these purposes, an interpretive 
building, several water trails and 
boardwalks could be built with mini
mum disturbance to the swamp," he 
said. The site planner also suggested 
that the area would be an excellent 
location for a small research facility, 
that in addition to carrying out basic 
ecological research, could provide 
much useful information for an inter
pretive program. From the start of 
such a program he estimates that 
20,000 visitors could be expected to 
make use of such facilities and pro
grams annually and that eventually 
this number could be increased to 
50,000 each year. 

The swamp is mentioned in the 
early history of the state and may have 
been the last sanctuary of the Natchez 
Indians in South Carolina. According 
to the J oumal of Commons, the Co
lonial House of Commons decided on 
September 16, 1733, that the Natchez 
Indians "Now encamped at the Four 
Holes Swamp be sent as soon as 
possible to scout about Port Royal." 
Later, the Natchez were placed on 
an island reservation in Port Royal 
Sound. Hilton said Indian activity and 
evidence, such as pieces of pottery 
and arrowheads, are still uncovered 
in the sandy fields adjacent to the 
swamp. 

Moreover, the region is rich in Revo
lutionary war history. Four Holes 
Swamp is a documented operating 
area of General Francis Marion, the 
"Swamp Fox." And the virgin forest 
is typical of the cover and use of 
natural barriers where his forces 
camped between guerilla-like strikes 
on the British regulars. 

Four Holes Swamp-previously a 
sanctuary for the Indian and the 
American revolutionary troops. Today 
and hopefully tomorrow - sanctuary 
for our valuable wildlife and plant 
resources. 
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Anne 

Worsham 

Richardson, 

An Artist 

With a 

Purpose 

By John Culler 
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THE LI'ITLE GIRL was uncomfortable 
and irritable. Not yet school age, 

she had been injured in an accident 
a few days before and was confined 
to bed and quarters. Normally full 
of energy and in almost constant mo
tion, she didn't like it one bit. When 
a part-time artist aunt came to visit 
she gave the little girl a brush and 
some paints to keep her occupied. It 
was a stroke of genius. 

The little girl is now Anne Wor
sham Richardson of Charleston, one 
of the foremost bird artists in the 
United States. 

Although Mrs. Richardson's art cer
tainly reflects her tremendoq,s artistic 
ability, many people can draw and 
paint. It's something else that sets her 
apart, a certain appreciation of birds 
and wild things that is apparent in 
everything she does-and the ability • 
to capture this wildness and freedom 
on canvas. 

Recently at her home in Charles
ton, she tried to explain some of the 
effort that goes into her work. "I try 
to communicate an awareness of what 
we have, an appreciation of the wild 
things that add so much to our lives," 
she said. "Our enjoyment of life is 
dependent upon our awareness level 
of the things around us, and through 
my birds, I hope I can convey some 
of the beauty that is around us every 
day." 

Born and raised in Clarendon 
County, she says she believes she in
herited some of her love for nature's 
creatures from her father. "Some
where along the line he really learned 
to love wild things," she said, "he 
used to call us to supper with a 
cardinal's whistle. He used to come 
in and see some of the things I had 
drawn when I was just a little thing 
and he couldn't believe it," she smiled. 

She started writing and drawing 
with a brush instead of a pencil, and 
she credits this with being a big help 
to her career. Although she sold her 
first painting when she was twelve, 
the first birds she sold, ironically 
enough, were cardinals. "I used to 
paint cardinals a lot, and I still do," 
she said. "For awhile, cardinals kept 
me in paint brushes. I've never gotten 
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"Our enjoyment of life is de
pendent upon our awareness 
level of the things around us, 
and through my birds, I hope 
I can convey some of the 
beauty that is around us 
every day." 

tired of painting them either because 

no two look alike." 
Except for only about six months 

after she grew up and moved to 

Charleston, Mrs. Richardson never 

had an art teacher. "I studied from 

books on how to do animals, and for 

a while I went through different 

phases." She said "For instance, I 

would have a whole notebook on 

noses, another on ears, and yet an

other on eyes. I also used to love to 

draw skeletons, but this was where 

the other students and I would part 

company." 
She began concentrating on birds 

in the 40's, and now paints birds al

most exclusively. "It seems as if al

most everyone is interested in birds," 

she said. "I know that without birds, 

the world would certainly be less in

teresting." Although most of her work 

is done from field notes taken from 

close observation of wild birds, she 

also maintains a collection of injured 
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birds which are brought to her studio 

sanctuary for rehabilitation. She was 

granted a special permit from the 

federal government for this work. 

During the period when a bird is 

recovering from a broken wing or 

other injury, she may make several 

life studies to be adapted into a 

painting. When the bird recovers 

from its injury, it is then released 

back into the wild. 
In her backyard now she has several 

waterbirds, three or four owls, and a 

peregrine falcon. Most of them came 

after the Charleston Museum was 

called about an injured bird someone 

found, and the museum referred the 

finder to Mrs. Richardson. The pere

grine falcon was brought to her by 

a sailor who said the bird landed on 

his ship some 50 miles out to sea. 

She's had one little screech owl since 

1962 when it was brought in with a 

fractured skull. Although she's tried to 

release him many times, he always 

comes back home. "Once he was gone 

almost a week, and we thought for 

sure we had seen the last of him. 

But one night we were watching tele

vision and he flew right into the 

sliding glass door and almost killed 

himself. Now he's got the run of the 

house." 
Mrs. Richardson's outlook toward 

man and nature is one many people 

are turning toward as being correct. 

"We are all part of nature," she says. 

"Many believe we are something else, 

but we are a part, and that's all. All 

living things have a relationship to 

others in nature, and man can never 

rise above this." 
The first out-of-state exhibit of her 

paintings was made in 1949. Since 

then, she has exhibited her work in 

many states, including the Kennedy 

Galleries in New York; Pinecroft Hall 

in Pennsylvania; Berkshire Museum in 

Massachusetts; Ornithologists Union 

in Colorado; and the biggest of her 
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career, a 76-piece exhibit at the Cali
fornia Museum of Science and Indus
try in Los Angeles last October and 
November. Although she had 76 
paintings in the show, they were all 
sold before the show opened. 

The National Wildlife Federation, 
which is the largest conservation or
ganization in the world, selected her 
painting, "California Quail" as the 
art print of the year in 1970. This 
organization also selected eight of her 
paintings for Christmas cards for the 
last four years. Her paintings are in 
private collections all over the United 
States, and in Chile, South America, 
Canada, England, France, Austria, 
Holland, Sweden, Switzerland, Japan 
and Hawaii, as well as in galleries, 
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colleges, banks, and the South Caro
lina Governor's Mansion. 

In addition to her art, she gives 
lectures to civic clubs, schools, col
leges, nature clubs and art classes on 
birds such as the brown pelican, us
ing slides she made on Deveaux Bank, 
a nesting colony near Charleston. She 
has lectured in California, Pennsyl
vania, Massachusetts, and the Con
gressional Club in Washington, D . C. 

Most of her work is sold from her 
home. In fact, it's hard to see how 
she ever gets anything done, because 
the telephone is ringing almost con
stantly. 

Mrs. Richardson is a credit to our 
state, and certainly one of the best 
friends of South Carolina wildlife. 
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By Jan Wongrey 

WHEN THE CONSTRUCTION of the 
Santee-Cooper Lakes began, 

there was argument it would destroy 
the excellent waterfowl shooting along 
the Santee River and lay waste the 
stands of virgin timber. 

There was also the fact that some 
people would have to move their 
homes. 

AU of this came to pass, and left 
the people of South Carolina with 
more than the rising water took away. 

Ever since the first turbine began 
producing electricity the Santee
Cooper Lakes have become a fishing 
wonderland and rightly so. 

The swift-running waters of the 
Wateree and Congaree rivers meet 
to form the Santee River, the banks 
covered with dogwoods, giant oaks 
and towering pine. During the spring 
and fall the countryside blooms with 
beauty and all that is simple and 
pure. 

Along the sandbars, deer, 'coons 
. and many species of birds inhabit this 
land of endless tranquility. 

Then the Santee River empties into 
two great reservoirs, Lakes Marion 
and Moultrie. 

Lake Marion, the upper lake, was 
named after General Francis Marion, 
the celebrated "Swamp Fox." Lake 
Moultrie was named after General 
William Moultrie. These were two of 
South Carolina's heroes during the 
Revolutionary War. The two lakes 
contain 170,400 acres of water and 
together have a shoreline of 450 miles. 
The are connected by a seven and 
one-half mile diversion canal. 

Although the Santee-Cooper Lakes 
are noted for their variety of game
fish , the fish that really put South 
Carolina on the fishing map-was the 
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THE FISH 
THAT MADE 

A STATE 
FAMOUS 

striped ( rockfish) bass-the fish that 

made fresh water history. 
Basically, striper fishing is broken 

down into two parts, the schooling 
months and the annual spring spawn
ing, of which both are as equally 

exciting-depending on how you like 
your action. However, there are three 
other methods that are used to some 
degree of success during the off 
months and all three will produce. 
But for the most part, striper fishing 
attracts most of its attention while the 
fish are schooling and spawning. 

The striped bass or rockfish, which
ever you prefer to call them, begin 
schooling around the middle of No
vember-ending about the middle of 
January. There is absolutely nothing 
technical about this phase of striper 
fishing. The fish are sighted and you 
go to fishing. The give-away sign is 
told by the sea gulls as they gather 
and dip to the surface of the water, 

picking-up stunned bait fish as the 
stripers feed. 

This is not to say that every cast or 
any cast will produce a fish. But the 
chance of an angler going away 
empty handed are slim. And there is 
little in the angling world that can 
compare to fishing a breaking, feed
ing school of hungry stripers. 

While some anglers prefer a light 
spinning outfit, the most common rod 
for this type of fishing is the medium 
action bass rods with 20-25 pound test 
line on the spool. For casting, the 
green and white shad bucktails have 
proven great producers and a small 
spoon and a bucktail make an excel
lent combination. 

A mistake often made by many 
fishermen is that once the school has 
sounded, the automatic instinct is to 
pick up and move. Don't. Sit still and 
make an occasional cast. The fish 
may still be there. A good rule to go 
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by is that if the birds settle to the 
water, the fish are still there. A sea 
gull never gives up an easy meal. 
When the birds begin to get nervous, 
watch out. It's usually a good sign 
the fish are coming up again. 

It's spring. The steep banks blossom 
with dogwood and wild azaleas. The 
air is scented with the smell of fresh 
green. This is the picture as the 
stripers begin their annual spawning 
run up the Santee River and then into 
the Congaree and Wateree rivers. 

Statistics show that 96 per cent of 
the actual spawning takes place in 
the Congaree and four per cent in 
the Wateree. But it is the Santee River 
they first have to travel and it is here 
with this spring spawning that the 
stripers draw their greatest attention. 

As the water temperature warms, 
the fish begin moving into the rivers. 
However, the middle of April is re
garded as the beginning since the 
herring supply, the favorite food of 
the big fish, is usually available. 

From then until the first of June 
the fishing pressure cannot be overex
aggerated as there is hardly room to 
wet a line on the weekends. And the 
craze that takes hold of the anglers, 
makes striper fishing a 24 hour busi-
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Stripers like this can be taken on both 
live and cut herring when they run up 
the rivers to spawn in the Spring. These 
fish must lay their eggs in a moving cur
rent, because once their eggs settle to 
the bottom, they will die. 

Many stripers are caught in or near the 
diversion canal between Lakes Moultrie 
and Marion, the home of the landlocked 
striped bass. Like these anglers, most 
fishermen perfer light salt-water rigs 
for the big fish. 
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ness until the herring supply begins 
to dwindle. 

This is strictly bottom fishing. Using 
either cut herring or shad (preferably 
herring) , anchor the boat about 20 
yards from the edge or in the bend of 
the river. 

This is also when you change to 
heavier tackle, preferably light salt 
water rigs. It takes a strong line to 
combat the swift water and these big 
fish . 

Using a small piece of baitfish that 
has been cut into chunks or strips, a 
4/0 hook, and an ounce of lead or a 
half ounce of lead, cast near the 
edges and wait. If you happen to luck 
up and hit a school of passing fish
the limit is no problem to fill. 

Drift fishing for stripers offers an 
added bonus. While in pursuit of 
stripers one is likely to pick up a few 
largemouth bass and, on occasion, a 
fair-sized crappie or two. 

This type of fishing is done mostly 
around points that have a ledge where 
rockfish congregate, feeding on pass
ing minnows. 

While some fishermen like to use a 
cork to give a precise depth, others 
use a free floating line with just a 
small piece of lead-letting the min
now have almost complete freedom 
in order to be more attractive. 

March is especially ideal for this 
type of fishing as it is too early for 

• the spawning run and the schooling 
period is over. And you can depend 
on a steady breeze in March. 

Trolling takes patience-but pa
tience catches fish. And the angler 
who takes the initiative often finds 
that trolling is an effective means of 
producing stripers even on those hard 
to produce days. 

Speed and depth are two important 
factors to consider in this type of 
angling. 

If the fish are deep, you should 
search the tackle box for a plug that 
scrapes the bottom. However, the only 
way to find this out is to start near the 
top and work down to the bottom, 
using varying speeds as you go. In 
between this search and seek mission, 
you will more than likely find fish. 
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A pattern should also be formulated. 
Pick a fixed amount of water and troll, 
using different search patterns until 
you either find or don't locate fish . 
Then move on to another area and 
repeat. 

If single trolling plugs don't pro
duce, rig up a trailer, which can be 
anything from a small spoon or a 
feather, like those used for tarpon 
fishing. A bit of spice may be the 
answer. 

There is no other method of fish
ing that allows a wider coverage of 
territory with the time spent than 
trolling. But it is also one that takes 
a great amount of patience. 

Also remember to mark the areas 
in which you find fish for further ad
ventures. And if you do find a rather 
large concentration of fish, it would 
be wise to anchor the boat and cast 
into the area until the fish move. 

The best live bait for rockfishing is 
live herring-their main source of 
food in the early spring. Although cut 
herring dominates the scene for river 
fishing during the spawning run, live 
herring are more frequently used on 
the lower end of Lake Marion near 
the diversion canal and on Lake 
Moultrie. 

It should also be noted that these 
fish (herring) die rather easily unless 
a large fish box with an agitator is 
used. Then it is still not uncommon 
for four or five to die out of a dozen 
purchased. 

From records that date before the 
Revolutionary War, these fish were 
found in the state's coastal rivers and 
they did spawn far upstream. But it 
was not until the Santee River was 
dammed that the striped bass were 
found to thrive in a landlocked situa
tion. 

By the late forties there was a signi
ficant number of fish in the impound
ment but not until the 50's was it 
learned that the lakes had a land
locked striped bass fishery, and the 
anglers went wild. 

Early statistics showed that fisher
men were catching five fish per trip 
and the fishing rage continued. How-

ever, the reason for the landlocked 
stripers could not be answered. 

One thought is that the striped bass 
were functionally landlocked hun
dreds of years prior to the impound
ment and their life cycle was com
pleted in a totally fresh water habitat. 

Other theories have also been ad
vanced on the striped bass mystery. 

"During the early days of research, 
it was thought that the stripers had 
to return to saltwater after they 
spawned. But I think this was errone
ous all along," says Jack Bayless, 
project supervisor at the South Caro
lina Wildlife Resource Department's 
Monck's Comer Hatchery. 

"When the lakes were dammed 
there was an adequate number of fish 
contained here, and they flourished 
since their territory was extensive 
along with the food supply. 

"In a recent two-year period we 
tagged 3,000 striped bass and had no 
returns beyond Charleston Harbor. 

"We are now convinced that the 
stripers are residents of this river sys
tem. Also we have found that there 
is one population in the Santee River 
and another in the Cooper River," 
Bayless said. 

Once confined to the Santee-Cooper 
Lakes, the striped bass now swims in 
waters across the state other than the 
place that put the state on the angling 
map. 

"Our purpose is to establish striped 
bass fisheries in other areas of the 
state." Bayless said. "In other words, 
we are trying to convert lakes that 
have an overabundance of shad to 
an abundance of striped bass." 

The program has progressed to the 
point that a striped bass fishery has 
been established in Lake Greenwood 
-one that some feel may one day 
equal that of Santee-Cooper. 

The forties are now history, the 
fifties have long since passed, and the 
sixties are but memories-and the 
striped bass enthusiasm has never 
dwindled. 

Anglers' lines may become taunt in 
other lakes, but it all began in Santee
Cooper. It was there that a fish made 
a state famous . 
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FROGS 
Story and Pictures by Alan Kocan 

Frogs are among the best recognized and most 
often seen of our native amphibians. We encounter 
them in many varied habitats ranging from ponds, 
streams, and bogs to marshes, forests and meadows. 
They can be found clinging to trees and vegetation, 
basking in the sun on the banks of ponds or hunt
ing insects in the dense woods. As with salamanders, 
one must make a definite effort to find the indi
vidual frogs, since each type lives in a different 
and varied habitat. 

Since these amphibians lack scales, they are not 
protected against the loss of water as lizards are, 
and thus must remain in or near water, or damp 
places. They must also use water in their egg laying 
and early development. Frogs mate in the early 
spring and can often be found with the male clasp
ing the female around her sides. As the female 
lays her eggs, the male fertilizes them externally. 
After fertilization, the eggs are deposited in the 
water either singly, in groups, or in masses, de
pending on the species. These eggs hatch into tad
poles ("pollywogs") in a few days to a month. Tad
poles differ greatly from the adult frog because 
they breathe with gills, have a tail, and a special 
mouth and intestine adapted for eating vegeta
tion. Within a few weeks to several months, the tad
poles begin to transform into frogs. They lose 
their gills and develop lungs, the tail is absorbed, 
four limbs appear and the intestine shortens and 
the mouth becomes a typical frog mouth. During 
this transformation, the young frog spend more 
and more time out of water. 

For convenience, frogs can be divided into three .. 
major groups. The first group is the true frogs, 
like the green frog, the leopard frog and the bull
frog. These frogs are mostly aquatic, have large 
distinct eardrums and broadly webbed hind feet. 
Their skin is smooth and they do not have disks on 
the fingers and toes. The eggs are usually laid in 
large clusters. 

The second group is the tree frogs, like the 
southern tree frog, the cricket frog and the spring 
peeper. These frogs are small, and the ends of the 
fingers and toes are equipped with disks used for 
climbing and attaching to vertical surf aces. Mem
bers of this group can often be found attached to 
windows or screens of houses or buildings with out
side lights where they can catch the insects which 
are attracted to the light. 

The third group is the chorus frogs. These small 
frogs have pointed noses and very small disks on 
their fingers and toes and thus are very poor 
climbers. They can usually be found in marshy areas 
or near wooded pools. 

Collecting specific frogs requires a knowledge of 
the type of habitat that they prefer, their normal 
active periods, since many frogs are nocturnal, and 
the time of year when they are most active. Be
cause mating and egg laying require that the frogs 
congregate around water, the best time to find 
most frogs is in the spring or early summer, during 
their breeding season. 

Although the drainage of ponds and lakes and 

(Continued on Page 4) 



• SOUTHERN TREE FROG-Hyla squirella 
A common tree frog in South Carolina. Color often 
changing from green to brown. Identified by a dark 
line between the eyes, a white line on the upper lip and 
well developed toe discs. 

SOUTHERN CHORUS FROG-Pseudacris nigrita 
Another early spring singer, often congregating in large 
numbers in and around pools of water. Recognized by 
the dark line running from the nose, through the eye and 
down the side, three lines down the back, the middle 
one usually broad, and the absence of a triangle between 
the eyes. 

LEOPARD FROG-Rana pipiens 
One of the most common frogs in North America. Varies 
in color from green to brown. Recognized by the two 
rows of irregular round spots on the back, usually bor
dered by a lighter color. Ridges down side of body of 
light color. 



BULLFROG-Rana catesbiana 
Our largest frog, common in lakes and ponds. Similar, 
except for size, to the green frog but lacking the ridges 
down the side of the body. A major commercial food 
source in the South. 

GREEN FROG-Rana clamitans 
A common frog of the stream. Similar to the bullfrog 
except with ridges running down the sides of the body. 
Variable in color but usually with matallic green on the 
head and shoulders and olive posteriorly. 

SPRING PEEPER-Hyla pickeringii (cruci fer) ' 
A common frog of the woods and pond, best known for 
its early spring chorus. Easily recognized by the distinct 
"X" on its back. 
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FROGS 
(Continued from Page I) 

the development of meadows and swamps has re
duced the habitat of many frogs, the ability of 
these amphibians to adapt to new conditions has 
kept them from becoming end-angered. Since they 
often use pools and roadside ditches which have 
been flooded by spring thaws for their egg laying 

and early development, the tadpoles are able to 
metamorph in water before the summer sun dries 
up these temporary areas. This use of temporary 
water supplies and the development of the new 
water recreational areas by man has insured the 
survival of this interesting and unique animal. 

Discovery In The Classroom 
A terrar ium which will suit frogs of all types must 

be made. Most frogs, especially those collected in 
or around water, cannot be placed in the same 
type of terrarium as salamanders. You may wish 
to make another separate habitat for the frogs 
or construct a semi-aquatic environment suitable 
for both frogs and salamanders. If you wish to keep 
just frogs, a water tight aquarium or some similar 
container should be used. Several inches of water 
should be placed in the tank along with a few rocks, 
which the frog will use for sunning. The water should 
not be too deep but deep enough to allow them 
to swim around easily and still get out onto the 
rocks. The top should be fitted with a piece of 
screen, as adult frogs are good jumpers and can 
easily escape from the container. 

If you wish to combine both aquatic and moist 
terrestrial environments, this can be done in the 
same type of container. Cut a piece of glass or 
plastic t.o loosely fit across the width of the aquar
ium. This piece need not be measured exactly since 
it will be sealed to the sides and bottom of the 
tank with a silicone rubber compound or some other 
aquarium sealer. Now you have a tank which can 
hold water in one half for the aquatic animals and 
the other half can be structured with moss, stones 
and leaves for the terrestrial salamanders. 

Feeding is not difficult, as most frogs will eat as 
often as you are willing to feed them. They must be 
fed, however, at least two times a week. Meal 
worms, earthworms, or insects are all suitable and 
easily obtained for frogs. Frogs must, however, be 

fed on land and the food should be alive and mov
ing. Very large frogs will not make good class pets 
since they require a large amount of food and will 
often eat other animals in the same display. 

SUGGESTIONS FOR FURTHER STUDY 

I. Distinguish between frogs and toads. 

2. What is the most common genus of frog and 
what major type of habitat can they be found? 

3. How do the feeding habits of adult frogs and 
tadpoles differ and consider how this would in
fluence their competition for the same food 
supply? 

4. What is the frogs role in the food pyramid and 
what predators does it have 7 

5. What are the similarities in the larval stages 
and adult stage between salamanders and 
frogs? 

6. What do frogs do in the winter and what 
changes must they make in their normal body 
functions in order to survive the cold weather? 

7. How do tree frogs differ from typical frogs? 

8. How does the air or water temperature influ
ence the body temperature of the frog? 

9. How is the croaking sound of frogs made 7 Do 
all frogs make this sound the same way? 

I 0. Are any frogs poisonous 7 
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By Bob Campbell 

BIG 
ORANGE 
LIFE
SAVER 

PETE PUSHED the loaded canoe into 
the cold rushing water of the 

lower Edisto River. His toe skimmed 
the water as he got aboard and he 
laughed at his clumsiness. Staying 
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low in the craft, moving to his posi
tion, the canoe listed a bit from side 
to side but came up steady. 

His father at the front dug the 
paddle deep and strongly into the 
muddy water and they soon were 
waterborne, p u 11 i n g firmly and 
smoothly into the fast moving water. 

Pete was excited. Much planning 
and preparation had gone into this 
late February canoeing-camping trip, 
and at last they were on their way. 

Four other canoes and eight other 
men were in the party. The others 
were following Pete and his father 
who had instigated and organized 
the expedition. Pete's father, Pete, Sr., 
had been designated group leader and 
had taken extra precautions to see that 
all equipment and safety gear was 
accounted for. He had made sure 
everyone had a Coast Guard ap
proved life preserver. 

Canoe-camping is becoming more 
and more popular and small wonder. 
Today campgrounds are so jammed 
packed that an apt description fitting 
most of them would be "tent slums." 

Most persons who died as a result of 
boating accidents would be alive today 
if they had been wearing their life pre
servers. All boats, regardless of size, 
must have a Coast Guard approved 
life-saving device on board for each 
occupant, according to United States 
Coast Guard and Wildlife Department 
regulations. Ski belts do not count as a 
life preserver aboard, because they will 
not keep your head above water if you 
are unconscious. 

For a fellow who looks to the out
doors for solitude and tranquility, 
modem campgrounds are not his 
thing. 

But with a canoe or motorboat a 
fellow can seek out the escape he's 
looking for. Pete's father was one who • 
loved the out-of-doors and his son 
was showing signs of sharing his love 
for nature. 

Boating, as an outdoor recreational 
activity, is causing some of our water
ways to become as crowded and 
cluttered as our highways. Most 
boaters are conscientious, safe and 
good citizens on the water, just as 
they are on our highways and else
where. But there is always that small 
percentage who make life miserable 
for the majority. 

This small percentage of "maniac 
boaters," as Pete Sr. called them, had 
caused him to look for the more 
secluded areas to find the outdoor 
experience he enjoyed so much, and 
wanted his son to learn and love. He 
found the Edisto River an ideal ans
wer. 

The Edisto River, especially in its 
lower part, is one of South Carolina's 
most scenic rivers. It is also one of 
our most dangerous. 

Spanish moss hangs from giant live 
oak limbs and sways with the fresh 
river breezes as if trying to tickle the 
dark rich river water below. In many 
places the moss and trees form tun
nels reminding one of caverns with 
majestic stalactites hanging from their 
cool dank ceilings. 

The Edisto held a special place in 
the life and memories of Pete. Here, 
on the straights and in the quiet pools 
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of this river he had come to know his " could still remember how good those 
father and love and understand the fish were. In fact, he felt that those 
things his father knew and loved . For crappie, cooked the night before and 
the same reason Pete Sr. had found left over from breakfast, would taste 
in travelling the Edisto a way to just as good now as they had sizzling 
reach his teen-age son, and teach him hot the previous night. 
the intricacies and beauty of the na- A suggestion was made to his 
tural world; a world fast fading from father to stop for lunch and the idea 
our modem lives. was eagerly accepted. Pete Sr. mo-

Pete was a normal sixteen-year-old tioned to the other boats to head for 
boy. His long red hair, cut in con- shore, where there was a pine grove 
temporary fashion, u n f a i 1 i n g 1 y just right for a lunching site. The 
drooped in his face. Behind the hair other boaters responded with en
peered bright sensitive eyes, quick to thusiasm and pulled their canoes 
show emotion. Pete was a boy with around in the stiff current and labor

feeling; someone who shows concern ously paddled for shore. 
for the problems of others. The sun was beginning to get very 

He was not a large boy and his warm now, especially while wearing 
muscles hadn't developed into the wool clothing necessary for chilly Feb
lean hard figure of his father. But like '· ruary nights. Pete and his father de
his father he had a bone-deep tan. cided after eating to remove their 

Pete inherited a keen searching in- outer garments. Then they lay down 
telligence, but as with many other together under the cool shade of a 

youths he had become bored with 
school. That is until he began taking 
these trips with his father. Now he 
had developed a fascination with liv
ing things and was making A's in 
biology. His other courses had im
proved as well. 

On this trip Pete and his father 
found the Edisto magnificent. Al
though the water was high and mud
dy, the weather was all an avid canoe
camper could ask for. It was excep
tionally warm for the middle of Feb-

•ruary even in coastal South Carolina. 
Not a cloud sifted through the peace
ful sky. 

As Pete pulled on his paddle, first 
a few gentle strokes on the left, then 
on the right with more power to help 
hold the burdened canoe in main 
stream, his mind wandered to the 
night before. 

The party had camped on a clean 
sandbar they found in spite of high 
water. As the sun settled and the 
evening chill began to be noticeable, 
a fire was hastily built. Canoes were 
pulled up and unpacked, tents were 
erected and fish cleaned. They hadn't 
caught many due to bad water condi
tions, but you can always depend on a 
bream or two for the evening meal. 

And now, almost a day later, Pete 
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large pine and napped for one half
hour. 

They were rather abruptly but 
playfully awakened by the others who 
were rested and anxious to get under
way. Everything was repacked, placed 
into the canoes, and once again the 
procession was underway. 

Pete and his father didn't think to 
slip back into their large orange 
Coast Guard approved life jackets. 
Neither did other members of the 
party remind them to do so. 

The weather was so pedect, the 
activities and pleasures of the trip so 
engaging, their life jackets were 
simply forgotten. This breech of mem
ory and carelessness was to place their 

These two boats collided full speed at 
night recently on Lake Marion. Mirac
ulously only one teenager died in this 
accident, the others can count them
selves lucky. 
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fate into the ultimate serenity of the 
river they loved so well. 

Within sight of their midday stop
ping point was a railroad trestle. 
Water flowing under this structure 
left only a few feet of clearance. It 
would be tricky to pass under this 
obstacle even for the expert canoers 
of Pete's party. 

No verbal arrangements were made. 
Pete and his father, in the lead canoe, 
assumed they were to go first, and 
their laden craft slipped into the rush
ing water flowing between two up
rights of the trestle. 

Seconds later other members of 
their party, holding back waiting their 
turns, saw the lead canoe abruptly 
tum sidewise to the current and roll 
over dumping its occupants and 
equipment into the frigid Edisto. The 
canoe caught upside down between 
the trestle supports and remained 
there against them, bumping rhythmi
cally with the current. 

Two heads were seen to surface a 
distance down stream. They bobbed 
like corks a few times then went 
under. Although both were excellent 
swimmers, the cold, powerful current 
sucked them to a youthful death. Two 
weeks later Pete's body was found 
face down, caught in the branches 
and moss of a downed live oak he had 
grown to love so much. His father 
was found nearby a week later by 
fishermen. 

This is a tragic story, but Pete and 
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his father were two of thirteen South 
Carolina boating accident fatalities 
this year. Thirteen deaths-and the 
boating season has hardly begun. 

Thomas Welch, chief of boating for 
the South Carolina Wildlife Resources 
Department, said "If they had been 
wearing their life jackets, or if they 
had just had their life jackets tied to 
them, they undoubtedly would be 
alive today." 

Statistics show about 50 percent of 
all boating accidents result in a fa
tality. But this year thirteen accidents 
have resulted in thirteen deaths. 

Wearing life preservers, all the time, 
is a critically important aspect of safe 
boating. True, life preservers are 
bulky and uncomfortable and they 
are never needed except in a crisis 
situation. But when they are needed 
it is a matter of life or death. 

Many persons excuse themselves 
from wearing life-saving devices on 
the pretense that they are good swim
mers; but no one can swim while un
conscious, and in the case related , 
above, Pete and his father were caught 
in a current from which they couldn't 
escape. 

All boats operating in South Caro
lina waters are required by Coast 
Guard and Wildlife Department regu
lations to have at least one approved 
life-saving device on board for each 
occupant. Flotation seat cushions are 
acceptable, but a better bet would 
be a device designed to keep your 
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face up if you hit the water uncon
scious. Ski belts are not recommended 
and do not count as a life-jacket 
aboard. Perhaps you have noticed, a 
ski belt keeps the wrong end up while 
floating unless some swimming is in
volved. 

In an emergency most any floatable 
object can be used to float a dis
tressed person. Some examples: ice 
chest and jugs, styrofoam boxes, tackle 
boxes, a bait bucket ( upside-down it 
will trap air and support considerable 
weight); a boat paddle in many cases 
will float a person long enough for 
help to arrive; automobile spare tires 
will support an entire family if 
needed, and how about wood~n dock 
chairs? These are just a few of the 
many possibilities. In an emergency 
situation, keep your head and look 
around, chances are something will be • 
nearby which might save a life. 

Welch says most boating accident 
fatalities result from misuse or no use 
at all of life-saving devices. Ask any 
conservation officer and he will tell 
you the absence of life preservers in 
boats is the most common boating 
regulation violation. 

You may never have a boating ac
cident, but then again you may. Pete 
and his father hadn't planned on one, 
though they had carefully planned 
everything else. If you are involved, 
statistics show if you aren't wearing 
your life-jacket-you could end up 
dead. 

Here is c1 technique thc1t could sc1ve your 
life. No commercially manufactured 
boc1ts will sink. If your boc1t capsizes do 
not lec1ve it! The shore appears close but 
you cc1n never swim as far as you think 
you cc1n-STAY WITH THE BOAT. 

Items shown here in an emergency could 
sc1ve your life or someone else's. In c1n 
emergency, keep cc1lm and look around, 
chances c1re c1 floc1tc1ble object will be 
nearby that can be used as c1 substitute 
life preserver. Pictured here are some 
examples: a boat paddle, tackle box, 
ice chest or water jug and c1 bucket. 

13 



OLD 
TIRES 
AND 
MORE 
FISH 

By Bob Campbell 

•p AIR WEATHER and divers aren't us-
ually associated with each other, 

but this June 18, 1966 was proving 
an exception. The South Carolina 
weatherman rolled out clear skies and 
even seas for diver-biologists, who 
were boarding the state marine re
search vessel at Bears Bluff Labora
tories on W admalaw Island. 

The fair weather was a good omen. 
These scientists were down from the 
federal marine fisheries laboratory at 
Sandy Hook, New Jersey to check the 
success of an experimental artifical 
reef put down two months before by 
Bear Bluff laboratory off Kiawah 
Island near Charleston. And a good 
omen was certainly welcome because 
they weren't at all sure the reef would 
be productive. 
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Divers, especially biologists, carry 
enough gear to stock a large hard
ware store. Most of their gear was 
piled helter-skelter in heaps and bun
dles over most of the research vessel's 
deck. 

As they began dressing for the dive, 
it was amazing how the piles dis
appeared. Somehow all the tanks, 
masks, fins , wet suits, weight belts, 
straps, shining objects and various 
other loose ends were finally arranged 
on the bodies of the four divers who 
were to go overboard. 

Even though everyone was excited, 
very little was said; they were too 
busy putting on gear. However, all 
the essential arrangements w e r e 
voiced and agreed upon before they 

jumped over the gunwale into the 
blue-green sea. 

Forty-feet below waited the arti
ficial reef of scrap automobile car
casses cabled together, and hopefully 
enough fish to show the reefs effec
tiveness in attracting them. 

Twenty minutes later four heads 
bobbed to the surface near the large 
buoy marking the reef site. Swells 
gently rocked the boat as it approach
ed the floating divers, and as soon 
as the boarding ladder came within 
reach, they began climbing noisely 
aboard, dripping and foamy, strug
gling with their awkward gear. 

The divers had been mute before 
entering the water, but now they 
couldn't get regulators, snorkles and 
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face masks off fast enough to tell 
what they had seen. 

This test reef, located about 10 
miles offshore, was one of several 
established along the east coast by 
state and local groups in cooperation 
with the U. S. Bureau of Sports 
Fisheries and Wildlife Marine Lab
oratory at Sandy Hook. Other ex
perimental reefs had been put down 
in New York, New Jersey and the 
east coast of Florida. The purpose of 
these test reefs was to determine if 
they would draw and hold nsh, and 
also to gain some initial ecological 
knowledge about them as well. 

For years sailors and divers have 
been noticing how nsh congregate 
around sunken obstructions, such as 
ship wrecks. Natural reefs are some 
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of the most interesting and colorful 
communities in the marine environ
ment, however, no natural reefs ex
ists much farther north than southern 
Florida. Many ship wrecks do how
ever, and those off South Carolina's 
coast are noted fertile nshing grounds. 

An artincial nshing reef is one de
liberately placed on the sea floor by 
man to attract nsh. Simply stated it 
is a "nsh apartment house." Myriads 
of other organisms, large and small, 
also £ind a home here. 

As the divers came aboard and 
began to talk, one thing was certain
artincial reefs do work in South Caro-

I. Tire units have proven the best ma
terial for artificial reef construction and 
maintenance. They cost nothing, are 
easily transported to reef sites and re
sist sea erosion extremely well. Placing 
scrap tires on reefs also helps rid our 
cluttered landscape of unsightly solid 
waste. (Photo by Dick Stone, National 
Marine Fisheries Service.) 

2. Only smaller barracuda are usually 
found near shore in South Carolina, but 
artificial reefs may attract the bigger 
ones in closer. There is a good possibility 
fishermen in the future will find large 
barracuda within range of smaller boats. 
(Photo by Pete Manchee.) 

3. Sinking of the most recent Murrells 
Inlet drop. Barge was donated by the 
Georgia-Pacific Corporation, tires were 
collected and cabled to decbby mem
bers of Wildlife Department's Marine 
Division and the Garden City-Murrells 
Inlet Fishing Paradise Association. (Photo 
by Charles M. Bearden) 

4. Diver-biologists from National Ma- • 
rine Fisheries Service Laboratory at 
Sandy Hook, N. J., preparing to dive 
on artificial reef off Capers Inlet at 
Charleston. Their investigations showed 
the initial success of artificial reefs in 
South Carolina and elsewhere on the 
east coast. 

5. Presently hogfish are found far off
shore in this state, but who knows-maybe 
in the future such delicious table fish as 
these may be attracted to artificial reefs 
closer inshore where they can be caught 
by small boat fishermen. (Photo by Pete 
Manchee.) 

6. Notice the growth of stationary ma
rine life on this tire unit. The fish swim
ming above it are black sea bass, a 
prized sport and table fish with reef 
fishermen. (Photo by Dick Stone, Na
tional Marine Fisheries Service.) 

lina waters . Although this reef had 
been down only about two months, 
the divers had seen a surprising num
ber and variety of nsh and other 
marine life. 

Many bottom species had taken up 
quarters in the shelter of the reef, 
while others were obviously there to 
take advantage of the dinner oppor
tunities provided by the reef dwellers . 

A good growth of stationary plant 
and animal life was observed to be 
establishing itself on the surface area 
of the reef. Many varieties of forage 
£shes had been attracted to feed on 
this stationary growth. The reef was 
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fast becoming a full fledged thriving 
reef community. 

Dick Stone, dive master and head 
of the artificial reef research team, 
named fish after fish as he removed 
his diving gear. Flounder, black sea 
bass, a few sheepshead, porgies, 
grunts and a school of blue fish were 
among the ones named. Stone said 
he was surprised and excited about 
what he had seen. He predicted arti
ficial reefs would be a great success. 

That was four years ago. Stone's 
predictions have not only come true, 
but artificial reefs have proved suc
cessful beyond his expectations and 
those of Charles M. Bearden, Chief 
of Marine Conservation, South Caro
lina Wildlife Resources Department. 

Sandy Hook now has eight experi
mental reefs under study, three of 
them in South Carolina waters. But 
now that great interest has been 
stirred and some fundamental facts 
have been established about them, 
Stone believes a large part of his 
agency's effort in the future will be 
providing initiative and guidance for 
the construction of artificial reefs. 

Bearden feels the artificial reef pro
gram in South Carolina has been 
successful and much has been learned 
since the first prototypes were put 
down four years ago. Stone also be
lieves South Carolina's reef program 
has been outstanding. At a recent reef 
development meeting at Myrtle Beach, 

. he told representatives from state and 
federal agencies and the Coastal 
Plains Regional Commission t h a t 
"South Carolina has the best fishing 
reef program in the United States." 

"They ~ot only provide sport fish
ermen with an easily located and 
productive fishing spot," Bearden said, 
"But they also provide habitat for 
marine life and serve as a useful way 
to dispose of some types of unwanted 
solid waste." 

Today, six artificial reefs are located 
off South Carolina; two off Murrells 
Inlet, two off Charleston and two off 
Beaufort. Plans are to construct two 
new reefs and enlarge the existing 
ones this year. 

Construction and additions to these 
reefs were made possible by a $30,-

lb 

000 general appropriation made each 
year since 1967 by the South Carolina 
Legislature. Also, in addition to state 
efforts and money, considerable work 
has been done by private organiza
tions such as the Garden City-Mur
rells Inlet Fishing Paradise Associa
tion, the Charleston Trident Chamber 
of Commerce and the Beaufort Coun
ty Outdoorama. 

These organizations sponsored reef 
programs in their areas. Each area 
received an equal share of the appro
priated money and the Marine Re
sources Division coordinated reef con
struction efforts by sponsors. 

Recently, an addition was made to 
one of the existing M urrells Inlet reef 
sites located near Garden City. This 
drop consisted of a large 150-foot 
barge donated by the Georgia-Pacific 
Corporation. Cabled to the top of the 
barge were approximately 1,000 scrap 
automobile and truck tires. After be
ing towed three miles to the drop 
site, the floating reef was dynamited 
and in 30 minutes settled to the bot
tom 35 feet below. 

The largest reef is located off 
Caper's Inlet near Charleston, about 
nine miles out in 45 feet of water. It 
consists of a scrap dry dock caisson, 
donated by the United States Navy, 
and various other materials. A new 
reef is now under construction in the 
Charleston area off Edisto Beach. 

In the Beaufort-Fripp Island area, 
an artificial reef there has been estab
lished around the shallow wreck 
"Savannah," about three miles out. 
A second reef farther offshore is lo
cated in 43 feet of water. Between 
these two reefs exists a "trolling cor
ridor" where mackerel, blue fish and 
false albacore can be caught. 

The original experimental reef off 
Kiawak Island has been lost. Buoys 
marking its location were either re
moved by vandals or lost to the ele
ments . But much was learned from 
this reef. 

At first , automobile bodies seemed 
the ideal material to drop for reef 
construction. But the Kiawah reef, 
made up of scrap car bodies, proved 
to be impractical. 

Car-body-reefs seemed an ideal 
answer for disposing of millions of 
junked automobiles cluttering up our 
countryside, but from the practical 
view, they are too bulky and expen
sive to move to a reef site. Also they 
didn't last very long even though they 
provided excellent cover and protec
tion for a short time. The Kiawah test 
reef had virtually succumbed to sea 
erosion in three years. 

If expense could be put aside, 
junked car bodies would be excellent 
reef material and the use of them 
would help solve one of our major 
land pollution problems. 

Four years of research have pro
vided some answers, however. In 
order to attract fish to the barren 
areas of the continental shelf, and 
most of its area is barren, reef ma
terials had to be placed in favorable 
locations. A flat sand bottom, free of 
menacing currents and deep enough 
profile ( structure protruding above 
the bottom) and have adequate en
claves and holes where reef dwelling 
fish could hide, spawn and feed. Reef 
profile attracts free ranging species 
such as mackerel, blue fish, cobia and 
false albacore. 

Artificial reefs also had to be placed 
where a maximum number of fisher
men and divers could take advantage 
of the reefs. This meant they had to 
be close inshore for the benefit of 
small boat operators . 

Another research finding, if indeed 
it was discovery, demonstrated the 
reefs had to be marked and marked 
well. Loss of the Kiawah test reef 
proved this conclusively. Buoys mark
ing artificial reefs must be easily seen 
from a great distance and resist 
weather and vandalism. 

The best reef material has proved 
to be scrap automobile and truck tires 
bound together. Tires are exceptional
ly resistant to sea erosion, cost noth
ing and are available in large quant
ities. Tire units are also easily trans
ported to drop sites if tied to the 
deck of an old discarded barge, as 
was done at the latest Murrells Inlet 
drop. The barge itself lends profile 
and structure to the reef and has a 
long life. 
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A hungry sheepshead finds a meal on a tire unit on the Murrells Inlet reef. Sheepshead, black sea bass, grunts, flounder, 
porgies and cobia are a few of the many fish already attracted to existing reefs in South Carolina; close enough for 
small boat fishermen to take advantage of them. (Photo by Dick Stone, National Marine Fisheries Service.) 

Once moved to a drop site and 
scuttled, barge-tire reefs, referred to 
as "composite reefs," provide a sub
stantial nucleus that is available for 
later additions of tire units. These 
units can consist of single tires par
tially filled with concrete, or better, 
they can be bound together with wire 
or steel rods in units of two or more. 
Multiple units give profile while single 
units cover larger bottom area. 

Additions to a reef site will even
tually create a large fishing ground 
where many fishermen can fish at a 
time. Also, a larger reef area will 
withstand fishing pressure for a longer 
time. 

South Carolina's reefs have been 
very successful, but they are still small 
and cannot support unlimited fishing 
pressure. A lot of work remains to be 
done to build our existing reefs into 
adequate productive sports fishing 
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grounds. The Wildlife Resources De
partment stands ready to support any 
effort to construct or improve our 
artificial reefs, but the initiative must 
come from private organizations. 

Stone says that a reef project must 
be a continuing proposition. Con
structing and maintaining a reef takes 
much planning and organizing, but 
with the state's help, artificial reefs 
can be built or enlarged with a 
modest financial investment. 

Before planning a reef project, con
tact should be made with the Marine 
Resources Division of the South Caro
lina Wildlife Department to find out 
what procedures must be followed to 
satisfy federal and state regulations. 

Artificial reefs provide recreation, 
solid waste disposal and conservation 
of our fisheries resources. Initial re
search indicates they may attract 
game fish and other organisms from 

other regions previously not found in 
South Carolina waters. 

The national Marine Fisheries 
Services contends one of the biggest 
assets of artificial reefs is their po
tential to attack critical solid waste 
problems and help unclutter our clut
tered landscape. If a few fish can be 
caught in the mean time, all well 
and good. South Carolina's landscape 
surely can benefit from reef construc
tion and of course our fishermen al
ways need fish to catch. 

Now that the artificial reef con
cept has been accepted and they 
seem to have a good future, the fu
ture is seen to hold other possibilities. 
Some thought has been given to float
ing reefs, freshwater reefs, pier reefs 
and reefs located in estuarine areas. 
Although much research is still need
ed the possibilities are almost en
less. 
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POLLUTION IN PIEDMONT 
Dear Sir: 

Find enclosed a subscription to your 
great magazine. The game depart
ment in this state is doing a great 
job. However, I have noted that much 
pollution is evident in our streams 
and rivers here in the Piedmont. What 
can I do to help fight pollution? I 
am a hunter, fisher, camper, and out
door fanatic. Robert P. Gauden, Spar
tanburg. 

BOBCATS ALL WET 
Dear Sir: 

I would like to know on what 
grounds you classify a bobcat as "one 
of our most valuable animals?" I have 
a friend who recently lost five litters 
of pigs to bobcats, another lost 10 
little goats, another two calves, an
other eight geese. I have a farm 
which had lots of rabbits, I saw 17 
at one time five years ago. Two years 
ago the bobcats moved in and my 
rabbits are gone. Bobcats also kill 
small deer. Someone is all wet. I 
will kill every one I can. 0. Weyman 
Coleman, Saluda. 
ANSWER: Predators such as the bob
cat, foxes, hawks and owl,s generally 
feed upon rabbits, squirrel.s and other 
rodents. Their prey is very prolific 
and easily stand the pressure. With
out these predators we experience an 
overabu.ndance of prey species, which 
will soon reduce their numbers due 

• to a shortage of food and disease. 
It has been documented that the 

predators remove the weak and dis
eased members of the prey popula
tion for- the simple reason they are 
easier to catch. We need predators 
such as the bobcat to keep nature in 
balance. Possibly we could keep 
young vulnerable domestic animal.s in 
a safer place, or remove only those 
bobcats that are preying on pigs. We 
must not condemn all bobcats be
cause a few have found easy access to 
a litter of pigs. 

WILD DOGS 
Dear Sir: 

I appreciate the Wildlife Magazine 
and enjoy each copy, but I would 
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like to see something about wild dogs. 
I have a problem with them every 
year. If people would not throw dogs 
out, but find a home for them or give 
them to someone there would not be 
so many wild dogs around to kill up 
the game. They will kill anything 
when they are hungry. John H. 
Martin, Vance. 

ARDENT OUTDOORSMAN 
Dear Sir: 

My father, S. H. Ervin, is almost 
93 years of age. He asked me to write 
you and congratulate you on the ex
cellence of recent issues of South 
Carolina Wildlife. He is an ardent 
outdoorsman and has hunted, fished 
and otherwise enjoyed wildlife until 
the past year-the hunting and fish
ing are more rare now, but he is still 
vitally interested in preserving wild
life and nature as we must if we are 
to survive. 

Please send gift subscriptions to the 
two other names listed, giving his 
name as donor. They are two grand
sons who also love the out-of-doors 
and who, we hope, will enjoy it as 
he has for ninety years! Margaret 
Ervin, Florence. 

APPRECIATED IN ALASKA 
Dear Sir: 

Your most recent issue of South 
Carolina Wildlife has just been re
ceived by us on Amchitka Island, 
where I am currently serving as site 
physician for the Atomic Energy 
Commission project. It is beautifully 
done, and makes us really homesick 
for South Carolina, and especially the 
wild turkeys. Dr. Weston Cook, 
Seward, Alaska. 

FRAME PRINTS 
Dear Sir: 

Received my first issue of South 
Carolina Wildlife and enjoyed it 
thoroughly. You are to be congratu
lated for publishing such a splendid 
magazine. The wildlife prints are so 
beautiful that I am cutting them out 
for framing. 

The article on trout fishing was 
splendid. That's my specialty along 
with quail and dove hunting. I am 
sending along a check for subscrip
tions for my children. 

My check is also enclosed for $15 
as a contribution to your magazine, 
as a memorial to my old room mate at 
Chapel Hill who passed on a couple 
of years ago, Jack F. Pringle of Co
lumbia. I thought the world of an
other old Columbian who has gone on 
to the great maker-Havilah Babcock. 
What a real character he was. We 
lost our good Tennessee writer and 
sportsman, Nash Buckingham, about 
a month ago. James B. Wright, Jr., 
Knoxville, Tenn. 

WORTH MORE 
Dear Sir: 

I'm sending a check for more than 
the subscription price because I think 
it's worth much more than you ask. 
The magazine is outstanding. N. A. 
Collora, Wallingford, Pa. 

WANTS STRIPER STORY 
Dear Sir: 

Such a low price for a wonderful 
magazine about South Carolina fish 
and game. Keep up the good work. 
Would like to see an article with 
photos on the striper fishing in the 
Saluda and Congaree Rivers. Much 
has been said about the Santee area, 
how about something around Co
lumbia? Mike Brown. 
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Book Reviews 
SINCE SILENT SPRING by Frank 
Graham, Jr.; Fawcett Publications, 
Inc. , Greenwich, Conn. 1970, 280 
pages, paperback, 95 cents. 

Rachel Carson in her well known 
and i m p o rt a n t book, SILENT 
SPRING, awakened the American 
public and the world to the dangers 
of indiscriminate and widespread use 
of hard pesticides. At the time of her 
book's publication in 1962, hard pesti
cides were being broadcast through
out the nation without thought to 
their environmental impact. But in
stead of being well received, SILENT 
SPRING was beset from the begin
ing with criticism, primarily from one 
quarter-the chemical and agricul
tural industries. 

SINCE SILENT SPRING empha
sizes in detail that Rachel Carson and 
her book have not only been venerat
ed but the horrors of hard pesticides 
are just now coming to light. The 
initial problem, as recognized by Miss 
Carson, and which created such a 
clamor among the special interest 
groups, was only the protruding peak 
of an iceberg, Graham points out. 

Much insight into the problems be
fore and after the release of her book 
is covered by Graham before he gets 
into the present day troubles we are 
experiencing with hard pesticides. 
Even the thinking, if we can believe 
the author, that went into the writing 
of the book comes out as a special 
appeal to those of us who have read 
and grown to deeply respect Miss 
Carson and her writings. 

Not nearly enough has been done 
or is being done by governments and 
other forces in our society having the 
capability of controlling the exorbi
tant use of hard pesticides, he says. 

For this situation he places much 
of the blame on an apathetic public, 
but he doesn't limit his blame here. 
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The public is always apathetic until 
informed of the facts; without in
formation the public will continue to 
be disinterested. Graham says the 
flow of knowledge got a slow start. 
For the public the scientific com
munity has virtually remained silent 
on the issue. 

"In the face of man's massive inter
vention in the functioning of the 
natural world, the scientific establish
ment simply filed the ominous facts 
and kept mum," he writes, adding, 
"Those 'silent scientists' spoke only 
to themselves, and rarely then. They 
did not choose to make known the 
facts that vitally concerned the pub-
li 

,, 
C. 

"They sneered at such techniques 
as 'popularization,' and recoiled in 
indigination from the suggestion that 
they cooperate with the mass media 
to put across the story that should 
have been told," he observes. 

In reference to Miss Carson and 
the attitude the scientific community 
took toward her and her book, he 
writes "For some scientists, Rachel 
Carson's sin was not only her willing
ness to tell what she knew, but to tell 
it in such way that it was grasped 
by the public." 

Perhaps Graham has something im
portant to tell us-the American pub
lic. He at least has taken a step to 
practice what he preaches-he has 
written a book aimed at the unin
formed public. 

This book is a must for anyone 
concerned with the destiny of life 
and the part man is playing with its 
fate. You might not agree with every
thing he says, but you will be im
pressed with his ideas and the ob
vious effort he put into researching 
SINCE SILENT SPRING. - Bob 
Campbell. 

INNOCENT KILLERS by Hugo and 
Jane Van Lawick-Goodall; Houghton 
Mifflin Co., Boston, 1971. 212 pages, 
$10. 

The dust jacket describes this book 
as "a rare thing. A piece of original 
and highly important scientific re
search that reads with the pace and 
vividness of a best-selling thriller." 
After reading it, I have to agree. 

Written by Mrs. van Lawick-Good
all who is recognized as the foremost 
authority on the behavior of chim
panzees in the wild, the book is in
teresting and fast moving, and a de
light to read. It deals with animals 
not normally closely associated with 
the glamourized pieces writers send 
out of Africa-the wild dog, jackal 
and hyena. 

By closely observing not only each • 
species, but individual groups, the 
author explains she learned to identify 
each individual, even at great dis
tances, by its physical and behaviorial 
characteristics. 

The behavior of the other animals 
that come into contact with these 
predators is also interesting, as this 
description of wild dogs trying to 
kill a young zebra in spite of a brave 
defense by its mother: "The end 
seemed inevitable-and the end is al
ways much worse to watch when the 
prey has bravely defended itself or 
its young one. But suddenly I felt the 
ground vibrating and, looking around, 
I saw, to my amazement, ten zebras 
fast approaching. A moment later 
this herd closed its ranks around the 
mother and her offspring and then, 
wheeling around, the whole closely 
packed group galloped off in the di
rection from which the ten had come. 
The dogs chased them for fifty yards 
or so but were unable to penetrate 
the herd and game. That was the 
only time I saw zebras return to 
others of their kind surrounded by a 
wild dog pack, thus enabling the vic
tims to escape." 

It's a good book, and will give you 
an insight into the social and be
havioral patterns of the three species. 
-John Culler. 
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ILDLIFE Roundtable 
DIRTY GERTIE 

Top air polluters in the Pittsburgh 
area are being singled out for a new 

kind of honor by a Pennsylvania citizen 's 
group devoted to breathing clean air. 

The members of GASP - Group 
Against Smog and Pollution - have 

awarded 15 Allegheney County air pol
luters "Dirty Gertie" certificates for their 

contribution to the county's air pollution. 
" These 15 companies are chiefly re

sponsible for Pittsburgh being named as 

one of the IO dirtiest cities in the na
tion," Mrs. Henry Madoff, GASP presi

dent, said. "WE salute those good 
neighbors who made this award possi
ble." 

The award is a wall-sized poster, suit

able for framing, which bears a drawing 
of " Dirty Gertie," a frazzled bird grasp

ing for breath, superimposed over an 

explanation of the award and the recip

ient's name. 

DIRTY GERTJE AWARD 
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NUCLEAR POWER 

Three conservation organizations have 

filed suit in Federal Court charging that 
the U. S. Atomic Energy Commission's 

regulations for nuclear power plants are 
grossly inadequate to protect the en

vironment. 
The Calvert Cliffs Coordinating Com

mittee of Maryland, the National Wild
life Federation and the Sierra Club 

asked the U. S. Court of Appeals for 

the District of Columbia to order AEC 
to revise major portions of its recently 
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adopted regulations required by the 
National Environmental Policy Act of 

1969. 

According to the AEC, 17 nuclear 
power plants were operating in the 

United States. Fifty-four more were un
der construction, and 47 more are plan

ned. 

MOST VISITED 

The Santee National Wildlife Refuge 
in South Carolina was the third "most 

visited" national wildlife refuge in the 

United States last year, according to 
figures released recently by the Depart

ment of the Interior. 

The Upper Mississippi River National 
Wildlife and Fish Refuge attracted the 

most visitors, 1.7 million. Second was 

the Crab Orchard National Wildlife 
Refuge in southern Illinois, which at

tracted 1.6 million people. The Santee 
Refuge attracted 1.4 million visitors. 

SPARROW HAWK DOWN 

The Sparrow Hawk has been added to 
the growing list of species harmed by 

DDT. The Bureau of Sports Fisheries and 
Wildlife recently reported on wildlife 

scientific work in which egg shell thin
ning was induced under controlled con

ditions using DDE, a breakdown product 

of DDT. 

This small falcon, whose range in

cludes most of North America, has been 

experiencing such thinning of egg shells 

in the wild . 

HIGHEST HONOR 

James Morrison, Jr. of Atlanta was 

named "Conservationist of the Year" 

recently by the National Wildlife Fed

eration. 

Morrison was cited for his efforts to 

prevent stream channelization in Geor-

gia, where he was Chief of Information 
and Education for the Georgia Game 

and Fish Commission from 1963 until 
1970. 

MORRISON 

In a letter to Morrison, Thomas Kim

ball, executive director of the federation, 
wrote: 

" We are delighted to make this award 
in recognition of your outstanding efforts 

to stop the wanton destruction of na
tural waters in Georgia. Were those 

efforts typical of similar work by public 
employees throughout this country, 

they might have been worthy of men
tion , but hardly deserving of national 

recognition. It was, rather, your con

tinued energy and high degree of pro
fess ional integrity, with the threat of 

c e rt a i n dismissal from employment 
which gave the dimension of greatness 

to your efforts. We believe that true 
conservation achievement can never be 
met without determined personal com

mitment and some measure of personal 

sacrifice. We hope your superb example 
of both will be the inspiration needed 

to encourage others to place ecological 
ethics above personal security." 

SOUTH CAROLINA WILDLIFE 



Carolina Wren 

• 



s. c. State Library Boa.rd 
J.00.l_ Me.in Street 
Co1v.mbia, s. c. 2)2)1 

/ J 


