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Hush-o-bxe, Birely. 
On the Tree +ofa), 
Wheh the. Wihd c\ows, 
Your breathing will s+op, 
When +he wind dies, 
Your .Pea+hers will fall, 
And down will come Birdy, 
Springtime and all. 

Jack be nimblet 
Jack,be 9uic.k; 
Jac.k.jumr. o,er 
The bi~ al slic.k. .~ ~ 

Jac.k arid Jill wen+ up +he hi\\ 
To .P e+c.h a pail o.P wa+er; 
Jac.k came do~n w,+h hepari+is.l 
And Jill came down soon oT+er. 

Li++le Ba Peep hes las+ her sheep 
And doesn'+ know where +o .P ind +he.m: 

~=--===-=-~==c,=~ They a+e some 9ra~s 
Flavored wi+h gos 

Which ser,ous\y underm,ned +hem. 

lifted from ENVIRONMENTAL ACTION March 26, 1970 

and 
WILDLIFE FEDERATION CONSERVATION 
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Not About Wildlife 
The following has little to do with wildlife but does 

have something to do with writing, an important part of 
some jobs dealing with wildlife. 

As anyone who has ever written under pressure knows, 
there is nothing more depressing nor frightening, particu
larly when a deadline is coming up, than a blank sheet 
of paper being stared at by an even blanker mind. I well 
remember from my long-ago newspaper days when I 
rushed in all hot, sweaty and excited with a main streamer 
story that could hit the street for a good uptown sale, as 
well as making the home edition that was delivered to 
local subscribers. It was a clear "beat" over the opppsition, 
which would not come out until after midnight. (We never 
used the old movie and TV term "scoop", except in a 
joking and usually derogatory way.) 

Actually, I had not been a reporter too long and this • 
was probably my first big news break so I tore through the 
office up to the city editor's desk like the star reporter 
in one of these old TV reruns. 

The city editor, whom I have known most pleasantly 
since those days in which I first held him in such awe and 
even terror, remarked casually, "O.K., I reckon it's worth 
making over Page One for. Have it ready in about five 
minutes." 

I'd thought the story was worth at least an hour's 
effort and the shock hit me as I put the copy paper in the 
typewriter ( not forgetting the carbon for the Associated 
Press ), and started out on what I figured would be my 
first big by-line story with top-streamer-and my mind 
went blank. 

A couple of minutes had passed and I'd "x'd" through 
several tentative leads when the city editor bellowed "Got 
that story ready yet? Anyway, give us the lead and put 
the rest in takes." ( "Take" was the newspaper term for 
getting up a few paragraphs at a time so that tl1e valuable 
tin1e-and overtime of the compositors, makeup men and 
other highly paid personnel-would not be wasted.) 

The rest of the day, until the story had been written 
and the presses had rolled is still rather confused in my 
mind but I still remember my pride in my first 12-point 
byline. 

The only even remotely wildlife feature of this incident 
came later in the evening, much later, when in a mellow 
mood, I picked up a starving puppy, took him into a 
nearby cafe and fed him at least half of my steak, which 
he obligingly threw up on the table.-E.F. 
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Banding Important • 
1n Duck Studies 

These malletlike-looking things lined up in the 
top left photo are " guns" used to shoot the net 
over the unsuspecting ducks feeding on the 
corn scattered in front, top right. At bottom 
right, workers on the refuge start getting ducks 
from under the net, all of them being tagged 
and released unharmed. 
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The banding setup on this page is located on 

the Federal waterfowl refuge on Santee-Cooper. 

The ducks in these pictures, mostly mallards, 

are now on their Canadian breeding grounds 

bringing off broods for next fall, some of which 

might end up in one of these nets . 

Thousands of waterfowl a re banded every year 

with more and more information gathered as 

to the movements and migrations of the fl oc ks 

and the lives and ultimate place of death of 

ind ividual fowl. 

SOUTH CAROLINA WILDLIFE 



Visiting Bowman Connects on Marion 
By ANDY AMMAN 

While visiting my son Larry, in 
South Carolina over the 1967 Christ
mas holidays, I took advantage of a 
special bow and arrow season in a 
portion of the Francis Marion Na
tional Forest near Charleston. It was 
a five day season, December 26-30, 
open to taking two deer of either sex, 
two turkeys and wild (feral) hogs. 
Hunters were required to register at 
the checking station maintained by 
the South Carolina Wildlife Re
sources Department and asked to 
bring in any game taken for weighing, 
aging and sexing and in any instance 
to turn in a report at the end of the 
season. 

Many of the ninety or so hunters 
who participated camped at the pic
turesque camp ground among the huge 
live oaks festooned with spanish moss, 
near the checking station-probably 
a former plantation homesite. They 
came mostly from North and South 
Carolina. I was probably the only one 
from as far away as Michigan. Except 
for one night when I slept out near 
a deer stand, I commuted about sixty 
miles from my sons home, which 
made it a long day-up at 4:30 a.m., 
and back at 7:30 or 8:00 at night. 
The non-resident license is $22.25 
which covers all game, feathered and 
furred, large and small. The bag lim
its on this area, by the way, didn't 
count toward the regular bag limits 
elsewhere in the state. Only one doe 
and two small pigs were taken by 
noon of the last day, an indication of 
the difficulties of hunting in that 
country. 

After hunting in Michigan with 
numerous regulations, it was a real 
relief not to have to remove the bow 
quiver, unstring the bow and put it 
in a case every time I got in the car. 
I simply left it strung the whole sea
son. 

The first couple of mornings and 
evenings I sat in a blind I had built 
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Most bow-hunters would be satisfied with either of the fine trophies shown above but Andy Amman, a 
visitor to the State, collected both of them with bow-and-arrow. In the accompanying story, Amman tells 
of bagging the buck. (Photo by Bob Sargent) . 

by a rye patch in one of the numerous 
small clearings, created by the Wild
life Resources Department in the 
forest. Tracks were plentiful, but the 
deer must have come in mostly during 
the night, for I never saw one here. 
Larry went along one day, but he 
didn't see any either. 

Much of this country is too dense, 
too noisy and too flat to permit suc
cessful stalking or "still" hunting. 
Nearly all the archers I talked to 
hunted from tree "stands" consisting 
of a simple board or an elaborate 
platform, a commercially manufac
tured tree stand, or an aluminum lad
der with a hinged platform that could 
be chained to a tree. One stand was 
on a leaning tree which was easily 
reached by walking up on spikes 
nailed to the trunk at convenient in
tervals. An elevation of just ten feet 
off the ground is sufficient, apparently, 
to give the hunter a considerable ad-

vantage. It puts a whole new dimen
sion into bow hunting for deer, 
because you can forget the wind di
rection, and you need not worry about 
polluting the air for another hunter 
nearby. In this flat country one can 
see what's going on much farther, of 
course from a tree. While the deer 
offers a smaller target, from this 
angle, I believe that one is much 
more likely to hit a lethal spot than 
on the level. It's really too bad that 
elevated stands are not legal in Michi
gan. 

I found a seat ( a board lashed cross
wise on a crotch twenty feet off the 
ground in an open forest glade, which 
Bob Joyner the game biologist in this 
district told me about (that's southern 
hospitality for you), so I decided to 
try it. At the expense of two possible 
shots at deer, I found that one must 
be extremely cautious, for you're so 

(Continued on page 7) 
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Electricity Used in Studies of 
Reservoir Fi,sh Populations 

by damage to the gills. Gill nets are 
ineffective in swift water because 
they cannot be held in place. 

F yke nets are a type of trap with 
long leads which funnel fish into a 
main impoundment. Fish captured by 
this method are not harmed. Under 
the proper conditions many fish can 
be taken with fyke nets. Like gill nets, 
however, a given fyke net is also 
somewhat restrictive as to the size 
of fish it can capture. The behavioral 
patterns of some species of £sh exempt 
them from capture by this method. 

By MILLER WHITE 

The objective and obligation of the 
fisheries biologist is simply to provide 
in a word, better fishing. He seek~ 
ways to bring more and better fish 
within the reach of both sport and 
commercial fishermen. In a broader 
sense, he seeks to reverse the past 
trend of deteriorating fish habitats and 
declining fish populations to insure 
that these valuable resources are not 
lost. 

To properly manage fish popula
tions, the biologist must first like a 
doctor's diagnosis, know a great deal 
of very specific information about the 
existing situation. How · many fish are 
in each river, lake or pond? What 
kinds? Do the species present occur 
in the proper relative numbers? What 
are their habits? When, where, and 
how do they reproduce? How far do 
they range? What do they eat? What 
is their growth rate? Are they healthy 
or diseased? 

The government census taker gath
ers the same sort of information about 
people quite easily-he asks and re
ceives answers. Even deer turkeys 
ducks, etc. obligingly live i; the ope~ 
where they can be studied by the 
game biologist, but, how do we count 
and study £sh hidden by their natural 
habitat? 

In addition, anadromous fish stud
ies are being c_onducted on all of our 
coastaf rivers . Anadromous £shes are 
those which spend most of their lives 
in the ocean, but enter fresh water 
streams to spawn. American shad, 
hickory shad, herring, sturgeon and 
striped bass are some of the anadro
mous £shes found in our coastal 
streams. (The land-locked striped 
bass of Santee-Cooper and its tribu
taries might be classified as a separate 
race.) 

The objectives of the anadromous 
fish program are basically the same 
as those in stream surveys. 
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The only way yet devised is to 
capture and study a statistically ade
quate sample of fishes. A variety of 
tools and methods are available to the 
biologist to help him sampie a given 
population. These include gill nets, 
fyke nets, poisons, trawls, seines, hook 
and line, and electro-fishing. Each of 
these methods has its limitations. 

Gill nets vary in size of mesh in ac
cordance with the size fish sought. 
Fish of the desired size become en
tangled after passing part way through 
the net. The nets are made to hang as 
a vertical wall in the water by attach
ing weights to the bottom and floats 
to the top. Major use is in still or 
slow moving water such as lakes or 
eddies and coves in rivers. These ~ets 
are highly effective against some spe
cies of £sh, such as shad, which move 
great distances near the surface. Their 
usefulness is limited, however, to very 
specific purposes. A given net is se
lective as to the size of £sh it will 
catch; larger fish will hit the net and 
back off while smaller ones swim 
through unimpaired. Fish entangled 
in a gill net are invariably injured or 
killed in their efforts to escape, usually 

Chemicals are used in specialized 
situations to sample the population in 
a small area or to remove all £sh from 
a body of water to be restocked. These 
work through various systems and 
usually result in death. Other chemi
cals are used to neutralize these chem
icals and stop their action after they 
have done the desired job. Chemicals 
are effective in a great variety of situ
ations and are relatively nonselective. 

Trawls are funnel shaped nets 
which are towed behind boats, en
gulfing £sh that pass through the 
mouth of the net. Trawls must be used 
in open water and are generally effec
tive only on small or slower swimming 
fishes. 

Seines are usually small, hand
pulled nets. They are used to encircle 

Miller White tests some of the equipment used in I and also fish for the striped bass hatchery. e ectro-fishing to collect samples of fi sh popu lations, 

SoUTH CAROLINA WILDLIFE 



a portion of water and strain out the 
entrapped fish. Seines are effective 
only under specialized conditions and 
a given seine is size selective. 

One final method of collection is 
with the hook and line. The limita
tions of this method are obvious-the 
fish must bite! 

So, upon examination of the afore
mentioned methods of capturing fish, 
we have found each to have limita
tions. Each either is harmful or fatal 
to the fish collected; is selective as to 
species or size of fish; or, is ineffective 
under some conditions. 

There is, however, one method 
which more nearly eliminates these 
shortcomings than any of the above. 
This is electro-fishing. Electro-fishing, 
which, for so many decades, has been 
used by violators in "telephoning" 
catfish, has emerged as the most valu
able fish collecting tool available to 
fisheries biologist today. It is efficient, 
nonselective, harmless, and versatile. 

Electro-fishing is presently being 
employed in several capacities. One of 
the most important uses in South 
Carolina is in obtaining brood fish for 
the Moncks Corner striped bass hatch
ery. Hatchery operation requires that 
brood fish be collected daily. Fish 
must, furthermore, be subjected to a 
minimum of physical harm or psycho
logical stress in order that their repro
ductive processes may not be dis
turbed and they can remain healthy 
until spawning time. Electro-fishing 
fulfills these requirements to a tee. It 
not only provides an efficient method 
of capture and requires few men and 
little time, but also seems to affect 
the health and reproduction of the 
fish not at all. Without such an ideal 
tool, the high productivity of the 
Moncks Corner Hatchery ( 100 million 
fry per year) would be much more 
difficult, if not impossible. 

Electricity is an invaluable tool in 
population studies, which aim at de
termination of fish species composi
tion, relative abundance of fishes, and 
size of fish in an area. This type of 
study is a necessary first step in any 

VoL. 17, No. 2-SPRING, 1970 

A striper stunned by electricity is netted. It will be 
taken to the hatchery for reproduction. 

fish management program, as what 
inhabits an environment must be 
known before what should be changed 
can be determined. Electricity, prop
erly applied, provides a method of 
collection of all species and sizes of 
fishes under any set of environmental 
conditions. No other method can 
boast such versatile potential. Fur
thermore, when conducting a popula
tion study with electro-fishing, in
dividual fish used for study need not 
be removed from the population; they 
can be returned, unharmed, to the 
water after necessary data are col
lected. 

A movement and migration study 
of striped bass also employs electro
fishing as the capture method. This 
study, aimed at determining where 
rockfish go, and when, involves cap
turing, tagging, and releasing large 
numbers of fish. Anglers catching 
tagged fish inform fisheries personnel, 
allowing them to see where the fish 
has gone in the time it was free. 
Again, electro-fishing is used because 
of the necessity of procuring large 
numbers of fish in the best possible 
physical condition. It is to no ad
vantage to spend much time captur
ing and tagging fish that will only die 
after release due to injuries or ex
haustion suffered during capture. 
Electro-fishing allows this program to 
be carried out without such wastage. 

A fourth way electro-fishing is used 
in South Carolina is to directly improve 
a fishery by removal of fish which 
have been designated as disadvanta
geous to sportsmen's interests. An 
over-population of gar or carp, for 
instance, can be reduced with the 

help of electro-fishing by removing 
only these species and letting more 
beneficial fishes remain. This is far 
superior to the old solution of poison
ing all fish and restocking with only 
desirable species. 

Useful as electro-fishing is to biolo
gists, it is by no means foolproof as 
yet. Many variable factors determine, 
the effectiveness of an effort in a: 
given situation. These variables are 
contained in the fish, environment, 
and electro-fishing gear itself, and all 
are not fully understood. 

Possible variations in the fish which 
result in different reactions to a given 
type of electricity include species, 
size, health, fatigue condition, repro
ductive stage, and position of the fish 
relative to the electrical field. The 
major environmental factor determin
ing success is the water's conductiv
ity. Conductivity, in turn, is deter
mined by a great many factors and is 
highly variable between bodies of 
water. 

Fortunately, the difficulties pre
sented by the uncontrollable varia
tions in the fish population and en
vironment can be countered by ma
nipulation of controllable electrical 
factors. The basic types of electricity 
used in fisheries are alternating cur
rent, direct current, and interrupted 
phase direct current. Each of these 
has a slightly different mode of action 
and is best suited to a different type 
situation. Within each basic kind of 
electricity are several factors which 
can be controlled, such as voltage, 
amperage, pulse frequency, pulse 
duration, wave shape, and voltage 
gradient. The right combination of 
these factors will, theoretically, pro
duce the desired results in any situa
tion. 

As was said before, all aspects of 
electro-fishing are not fully under
stood yet. This area is currently being 
researched by biologist of South Caro
lina and many other states, slowly 
working out the elusive details of this 
valuable tool. 

(Continued on page 10) 
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Two biologists on the AEC project take measurements on a black bass during one_ 0
0

f their regular studiej 
to determine, among other things, the effect of high water temperatures upon a fish s growth and genera 
well being. (AEC photo} 

AEC Biologists Continue 
Studies on Plant Area 

"There are plenty of fish still left in 
the stream," wrote a turn-of-the-cen
tury poet, "for the angler who has no 
rod." 

The poet (Sam Walter Foss-best 
known for his "House by the Side of 
the Road") could have had in mind 
such .fishermen as the ecologists who 
study the plant and animal life in Par 
Pond, a 2,700-acre tropical-like lake 
on the Atomic Energy Commission's 
Savannah River Plant site. 

There, in water warmed by the heat 
created by the splitting of atoms in a 
giant nuclear production reactor, ma
rine life abounds, and biologists like 
David H. Bennett have fish virtually 
eating out of their hands. The lake 
was built as a cooling and recircula
ting basin for heated water dis
charged from nuclear reators. 

A combination of factors-includ
ing the warm water and friendly hu
mans- accounts for the flourishing 
plant and animal life in the pond, 
which is off-limits to .fishermen and 
the public generally. 
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Bennett, who has his Master's in 
fishery biology from the University of 
Connecticut, is trying to find out 
whether a heated aquatic environ
ment is beneficial or detrimental to 
large-mouth bass. His study is a part 
of the environmental research pro
gram carried on at the Savannah 
River Ecology Laboratory by the 
University of Georgia for the Atomic 
Energy Commission. Associated with 
Bennett in the study is Dr. J. Whit
.field Gibbons of the SREL research 
staff. 

Results so far-the study has been 
underway about 18 months-indicate 
that warm water has not adversely 
changed the ecology of the fish. 

At least twice a week, usually in 
the late afternoon or early morning, 
Bennett and his assistants take off for 
the nearby lake equipped with a 
yardstick, scales and "hook, line and 
sinker." 

"'Doesn't matter whether you have 
any bait or not," Bennett explains. 

"They'll bit any moving thing they 
see in the water.' " 

This .fisherman's paradise has be
come a haven for at least 24 species 
of fish, including black crappie, blue 
gill, pickerel and cat.fish. The region 
also supports a healthy population of 
ducks, coots, turtles and alligators. 

Par Pond has never been stocked, 
Bennett explains, even though present 
"census figures" show more than four 
tons of fish living in the pond. The 
species catalogued were native in the 
stream-Lower Three Runs-when 
it was dammed up about ten years 
ago to build the huge basin. Through 
the years the fish have thrived in the 
heated water without interference 
from man. 

"Some of the large-mouth bass ac
tually seem to prefer the heated water 
during the cooler weather," Bennett 
points out. "On warm days they move 
out into cooler areas. 

Also, growth charts, he says, show 
the baby bass appear to grow faster 
in the warmer portions of the lake. 

And Bennett has caught enough fish 
to know: He and his co-workers have 
pulled in over 4,000 individual large
mouth bass since the study began, 
with an average weight of two 
pounds. Record catch with rod and 
reel was 212------only the bass are 
counted-by three people in the same 
number of hours. Record weight was 
a 12-pounder. 

When a fish is caught, it's weighed, 
measured and a sample of scales re
moved for age determinations. Rings 
on the scales, formed every winter, 
answer the age question just like the 
annual rings in the trunk of a tree. 
Most fish are tagged with a vinyl tub
ing label and returned to the lake to 
provide further information on growth 
and movement. 

If the same fellow is caught twice
Bennett says most of them are too 
smart to be caught often-his record 
is checked and his captors can easily 
chart his growth rate and how far he 
has traveled. Some bass tagged at one 
end of the reservoir have been recap-
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tured at the opposite end, Bennett 
says, showing that Par Pond bass will 
move at least three miles. Around 100 
bass are tagged each week. 

Most of the fish are caught by rod 
and reel-it s the fastest collecting 
technique, the biologist explains. A 
seine is used to collect the smaller 
bass, and gill nets-which entangle 
the fish around the gills but do not 
hurt them-are sometimes used. On 
rare occasions, electro-shocking gear 
is used in the lake, but at those times 
the fishermen make sure they stick 
with the boat. 

A sample of bass from each area of 
the lake is periodically taken into the 
laboratory to be dissected for further 
study. Comparisons of fat accumula
tion, diet composition and reproduc
tive conditions are made between fish 
in the cooler portions of the lake and 
those living in waters affected by the 
heated water inflow. 

Facts learned in this study will 
benefit both the scientist and the 
public, Dave Bennett believes. He 
doesn't know of another study on 
warm-water fish although numerous 
reports have been made concerning 
cold-water fish, like salmon and steel
heads. 

"This study will document the 
effects of artificially heated water on 
a species of fish that is adapted to 
living in warmer waters. Also, valu
able information is being collected on 
the population densities of fish living 
in unexploited waters." 

Par Pond is a perfect warm water 
laboratory, Dr. Gibbons points out. 
Its uniqueness-with heated water 
from the reactor the only effiuent 
entering the reservoir-has attracted 
inquiries by research scientists from 
universities in varied parts of the 
nation. With bubbly warm water in 
one inlet and natural coolness in the 
major portions of the lake-and with 
protection against public intrusion
Par Pond offers a perfect opportunity 
"for the angler who has no rod" to 
study nature undisturbed. 
(Release from Savannah River Operations Office, 

U.S.AEC.) 
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This wierd-looking but efficient machine, confiscated some time ago by Conservation Officers in Berkeley 
County, was equipped for all kinds of game law violation . It could be used for night-hunting deer along 
the canals and rivers, shining the eyes of alligators or chasing ducks. 

Visiting 
(Continued from page 3) 

exposed. At a distance deer can catch 
the slightest movement, but if you 
remain still, they may walk directly 
under you without getting your scent. 
One evening two or three deer came 
in and pawed around almost directly 
under me for 15 or 20 minutes, finally 
moving on without becoming suspic
ious. Unfortunately, they stayed in 
the shadows where it was too dark 
to get a shot. 

The fourth morning I was in the 
tree seat before dawn. It was a beaut
iful day and not cold, so I stayed 
longer than usual. I'd learned my 
lesson so I concentrated on moving 
only when I had to and then very 
very slowly. Except for one of these 
large pileated woodpeckers, I hadn't 
seen a thing; it was so still I could 
hear an occasional acorn drop quite 
far off. About nine o'clock I became 
aware of faint shuffiing s o u n d s, 
though it seemed a long while until 
I was sure it was some animal doing 
it. I pivoted to my left ever so slowly 
and finally turned my head far enough 

to see a large tom turkey-then two 
more. What a thrill! On they came, 
scratching in the leaves occasionally. 
Two of them finally settled down for 
a nap; the other stood behind an oak 
tree, about thirty yards away, pos
sibly with his head buried in his back 
feathers . 

After five minutes or so when this 
nearest tom walked into the open, I 
was ready for him. The arrow skipped 
off his back, and he took off directly 
into the air with loud wing beats and 
uttering sharp alarm notes. The other 
two birds remained still until they 
detected me as I strung another ar
row. Then they lost no time leaving 
the scene, flying up through the trees 
at a 45 degree angle. They were a 
beautiful sight-big as a barn with 
brown tipped tails widely fanned out 
and their irridescence gleaming in the 
sun. 

The chance of a lifetime and I 
muffed it, but it was an experience 
I'll never forget. It was a fine vacation 
and I'm looking forward to going 
back next winter. Wanta join me? 

-From Michigan Bow Hunters. 
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PRT Department Emphasizes Outdoors 
By MARIO N C ULP 

The outdoor recreation picture in 
South Carolina is on the upswing, in 
considerable part due to the efforts 
of the Department of Parks, Recrea
tion and Tourism. 

Many states, much larger than 
South Carolina, do not have the natu
ral areas suited to the outdoor recrea
tional needs that this state possesses. 

The good fishing story in South 
Carolina is everyday becoming better 
known. The State's mountain streams, 
huge reservoirs, lakes and rivers and 
seacoast fishing combine to provide a 
total fishing and recreational environ
ment. Along the Georgia boundary 
one can fish for mountain trout, black 
bass, and crappie or surf fish for whit
ing, Hounder, sea trout or take charter 
boats to the nearby Gulf Stream. 
Eight fishing piers line the South 
Carolina coast; the one at Myrtle 
Beach State Park was the biggest 
revenue gatherer in the state park 
system. 

The huge lakes of Hartwell Res
ervoir, Clark Hill, Lake Murray, Keo
wee-Toxaway, Santee-Cooper and the 
Catawba River basin have over 3,000 
shoreline miles of recreational areas. 

The wild Tugaloo and Chattooga 
Rivers in South Carolina's northwest
ern corner provide excellent trout 
fishing, canoeing, camping, hiking, 
and sightseeing to out-of-door ad
ventures. 

The shallow Santee-Cooper lakes, 
· renowned for their landlocked striped 
bass, have been rated in many polls 
as one of the top ten fishing spots in 
the world. And the Little Pee Dee 
River _ has long been renowned from 

ew York to Florida as a favorite 
home of the red breast, a sunfish that 
offers an unusually scrappy battle to 
fishermen. 

The outdoor recreational picture is 
geared around one of man's most 
valuable resources, the avail_ability of 

Wel l-marked and maintained trails take the hikers to mountain scenes like this in the northwestern corner of 
the state. 

water. South Carolina's large bodies 
of water and lakes and rivers, give 
the State an edge in providing quality 
outdoor recreation. Swimming, water 
skiing, boating, camping, hiking, fish
ing, golf and other sports surround 
this valuable nature resource. 

Camping is an example of the 
growth of other recreational outlets 
that surround water-oriented areas. It 
has experienced tremendous growth 
in the State and shows no signs of 
din1inishing. The Myrtle Beach Grand 
Strand area has one of the largest 
concentrations of campsites in the 
United States with over 7,000 in that 
area. South Carolina's 28 state parks 
have over 900 present campsites. To 
demonstrate what an impact camping 
has had, and the extensive expansion 
program undertaken by the park sys
tem, over 1,100 new campsites are 
now under construction at the 28 
state parks.-

Recreation activities and other fa
cilities at the state parks have also 
been expanded. Minature golf courses 
have been added to eight state parks. 
The modern minature course layouts, 
include holes with loop hole bulls
eyes, covered wagon and lighthouse 
designs and basketball loops. The new 
courses will be ready by summer at 
Santee, Sesquicentennial, Greenwood, 
Oconee, Table Rock, Hunting Island, 
Huntington Beach, Edisto and Kings 
Mountain state parks. 

Last summer rental pedal boats 
were introduced in the state park 
system on an experimental basis. They 
have become so popular that this 
summer the rental boats will be avail
able at Croft, Sesquicentennial, Table 
Rock, Oconee, Kings Mountain, Pleas
ant Ridge, Aiken, Santee, Barnwell, 
Lee, Little Pee Dee, Cheraw, Chester 
and Poinsett state parks. 

Nature trails at the parks have been 
a favorite of visitors. Guided tciurs 
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or self-interpretive nature trail book
lets are available at all the parks. 
Other activities centered in the parks 
include supervised swimming in the 
summer months, fishing, picnicking, 
hiking, and well planned campfire 
programs. Badminton, horseshoes, 
volley ball, softball and other games 
are part of the recreation pichtre dur
ing the summer months. At all the 
state parks color slide presentations 
of the area's historical points of in
terest and wildlife are shown to inter
ested visitors. The agenda of enter
tainment at the parks is varied. For 
instance, at Table Rock State Park 
tours to Duke Power Company's 
Keowee-Toxaway Visitors Center can 
be arranged. Saturday night square 
dances also entertain park visitors at 
Table Rock and Oconee State Parks. 

Year-round vacationing is becoming 
more commonplace in the state's 68 
park cabins. Nearly three dozen state 
park cabins have been winterized and 
are attracting many winter vaca
tioners. 

By Summer of 1970 all park cabins 
will be completely furnished for the 
first time, and vacationers will be 
relieved of bringing linen, blankets 
and silverware. 

Air-conditioning has also been 
added to cabin convenience. By the 
summer of 1970, approximately half 
of the 68 state park cabins will be 
air-conditioned for the first time. 

The newly furnished park cabins 
are located at Givhans Ferry (near 
Charleston), Cheraw, Edisto Beach, 
Oconee, Pleasant Ridge (near Caesar's 
Head), Myrtle Beach, Poinsett (near 
Sumter), and Table Rock state parks. 
A drawing for reservations during the 
busy summer months at the park 
cabins is held in March each year. 

The new Santee State Park's Fisher
man and Family Vacation Village, 
which was not included in the earlier 
park cabin drawing, is the most re
cent innovation of South Carolina's 
expansion program. 
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The water off Santee-Cooper State Park can get a little rough but as long as the crappie keep biting this 
couple gi ves little thought to the weather. (PRT photos) . 

Twenty modern, octagonal rhon
dettes will be open to the public by 
May 15. Ten rhondettes, to be located 
on docks over Lake Marion, will be 
ready by Labor Day, 1970. The rhon
dettes are completely furnished; the 
modern interior consists of red leather, 
upholstered, early American furniture, 
hardwood paneling, modern kitchen 
appliances, and beautiful bedrooms 
and living room. The beauty of the 
rhondettes structure is that they may 
be easily assembled in wooded areas, 
without disturbing the natural beauty. 

Many state park vacationers are 
using their private cabins as a focal 
point for sightseeing excursions in the 
surrounding area. Since most state 
parks are near many points of inter
ests, this is an ideal situation. Park 
cabins are being used as a base of 
operations for snow skiing trips, beach 
outings, home and gardens tours, fish
ing and hiking excursions. 

Through the continuing efforts of 
the S. C. Forest Service, S. C. Wild
life Resources Department and the 

Deparbnent of Parks, Recreation and 
Tourism, expanding efforts are being 
made to provide South Carolinians 
with the £nest recreational areas and 
out-of-door recreational pleasure. 

----:SCWR<:,;----

"All vainglory to the conb·ary, man 
cannot conquer nature. We are a part 
of nature, bigger and more noisy and 
desb·uctive than a mouse, but sub
ject to the same inexorable laws. 
When the good water is gone, the 
good soil covered or wasted, the good 
air tainted, we shall surely perish. 
This has happened in many times 
and places. 

"We now send food to peoples 
whose ancestors failed to realize that 
without soil and trees on the hill
side the town in the valley dies, with
out recognizing that we ourselves are 
busily engaged in emulating the an
cient error." 

DR. M. GRAHAM NETTING, 

Director, Carnegie Museur_n, 

:,9 
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The three squirrels found in South Carolina are 
shown above. At left is a common grey or cat 
squirrel; in the center a shy flying squirrel, much 

Electro-fishing 
(Continued from page 5) 

Unfortunately, one problem is likely 
to remain after all others have been 
solved. Sportsmen, for whom biolo
gists work and whose interests are 
one with those of biologists, harbor 
many gross misconceptions about elec
tro-fishing. These are generally cen
tered around the belief that electricity 
does permanent damage to fishes. The 
only counter against such beliefs is a 
presentation of the facts; the hun
dreds of striped bass captured an
nually at the Moncks Comer Hatch
ery, successfully spawned and re
leased in good health several days 
later; the striped bass caught by ang
lers after previously being captured 
by electro-fishing, tagged and re
leased; the many species of fishes an
nually caught by electro-fishing and 
displayed in county fairs across the 
state; and, above all, the decades of 
observation by many expert research
ers dedicated to conservation and the 
improvement of fishing who are surely 
in the best possible position to know 
the true nature of electro-fishing. In 
light of these facts, the rational can 
come to but one conclusion, but old
wives tales die slowly. 

'.IO 

commoner than is generally bel ieved ; and at right 
the most typical color phase of the fox squirrel. 
Other phases include: coal black except for a light-

Our country's population is grow
ing at an ever-increasing rate. With 
this growth has come great alteration 
of our water resources. Industrial 
waste, sewage, and long-lived, deadly 
insecticides have become an accepted 
part of most of our country's water
sheds. Man caused die-offs of large 
numbers of fishes are now regular 
occurrences in every state. Dams and 
channelization have drastically altered 
many of our rivers. All too often, 
man's too rapid, blundering "prog
ress" has left in its wake an ecosystem 
devoid of once abundant species of 
fishes. 

In the face of such progress in the 
business of habitat destruction, the 
science of fisheries must also progress 
if we are to continue to enjoy recrea
tional fishing in the future. Outdated 
or inefficient programs and equipment 
no longer suffice. Electro-fishing rep
resents an advancement in fisheries 
science which makes the efforts of the 
biologist more effective, allowing him 
to do a little better job of improving 
fishing. 

So, Carolinians, with your support, 
you can be assured of more and better 
fishing through continued scientific 
use of modem technology. 

t ipped nose ; an almost white pepper-and-salt grey; 
and a reddish, the last rather localized . (Photos by 
Holt.) 

There may be more glamorous fish but none tastes 
better than a channel cat like this one, either in a 
stew or fried in deep fat. 
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RANCH LIFE AND THE HUNTING 
TRAIL. "No one, but he who has par
taken thereof, can understand the 
keen delight of hunting in lonely lands. 
For him is the joy of the horse well 
ridden and the rifle well held; for him 
the long days of toil and hardship, 
resolutely endured, and crowned at the 
end with triumph." Theodore Roosevelt, 
26th President of the United States, 
expresses views such as this in his book 
Ranch Life and the Hunting Trail, 
reissued by McGraw-Hill in coopera
tion with Winchester Press. (330 West 
42nd St., New York, N. Y. 10036) 

The '1onely lands" Mr. Roosevelt de
scribes are our Wild West of the Eighties
the territory north of the Black Hills and 
the Big Horn Mountains and between the 
Rockies and the Dakota wheat fields. In 
writing of this land, he documents with 
considerable sweep and power the authen
tic life of the cowhand and rancher of the 
period. He shows how-often rudely and 
poorly-the bronco-buster breaks in a new 
horse; how the horse-wrangler herds the 
ponies to be used on the trail; what a 
round-up is really like; and what a tumul
tuous, sweaty, and occasionally dangerous 
job it is to bring in the calves and maver
icks for branding. 

This handsome reprint, priced at $10.00, 
depicts all the different elements of the 
era-the badmen, the vigilantes, the In
dians, the game, the bears, the buffalo, the 
stampedes, the hunts-with a precision of 
detail that is both engrossing and fasci· 
nating. 

Profusely illustrated with the works of 
Frederic Remington, the peerless painter 
of Old West scenes, this authoritative, large
size volume provides the reader with the 
sense of how it must have felt to live in a 
lonely, undeveloped, and awesome land. 
The Remington illustrations are closely tied 
to the scenes and incidents of the text and 
vividly depict the men, the horses, the 
cattle, and the wildlife with vigor and 
memorable sharpness. 

In the foreword to this new edition, 
Stewart Edward White-himself one of the 
greatest writers on outdoor sports-is 
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quoted as saying that Theodore Roosevelt's 
books "are not merely a sportsman's ac
count of trophies bagged; they are a picture 
of the West in the Eighties, they are a fa
miliar natural history of the region, they are 
a collection of shrewd observations and re
flection on men and manners, they are a 
picturesque and vivid running narrative 
of residence and travel." 

In the 188 pages of Ranch Life and the 
Hunting Trail, Roosevelt examines such 
varied subjects as his home ranch, the work 
of a sheriff in the life of a ranch, frontier 
types, winter weather in the "arid belt", 
and the ranchman's rifle. He discusses types 
of game found in the area during this per
iod: the wapiti or round-horned elk, the 
big-horn sheep, and the white goat. 

Theodore Roosevelt as president so far 
overshadowed his early achievements that 
many tend to forget his first prominence 
as an author. Today, few people realize 
that the young writer left a narrative ac
count of his life as a cowhand and rancher. 
In addition to its historical interest, this 
informed book is difficult to match as a 
firsthand account of the Old West, as a 
warm and witty report on its methods of 
work, its hardships, its occasional violence 
and injustice, and for all the details that 
illuminate each anecdote with a quick stir 
of life. 

ABOVE AND BELOW. Nature lovers and 
conservationists alike can look for
ward to reading Helga Sandburg and 
George Crile's new book. Published by 
McGraw-Hill ( $7.95), it is a highly 
personal, almost day by day account of 
the authors' adventures with the land 
and sea animals in and around our 
National UndeJWater Parks. 

This enchanting saga is taken from the 
unique standpoint of an inexperienced be
ginner, Helga. As Dr. Crile notes about his 
wife, "I bullied her into accepting the as
signment of writing on the Underwater 
Parks, an area that at the time the con
tract was signed she had not even glimpsed. 
It is thus through the eyes of an innocent 
that in this book the ocean is seen. It has 

been my function only to guide Helga into 
the areas where she could learn the most, 
both under the water and in the literature 
of the sea." And it is perhaps because of 
this element of wonder that the book has 
the identical magic inherent in a child about 
to embark on a new discovery. 

The Criles' unrivaled enthusiasm for na
ture and sea exploration remains undaunted 
as they recount adventure after adventure 
from their journey which begins in the 
Everglades, continues down to the Dry 
Tortugas, then through the Virgin Islands, 
winding up at Anacapa, one of the Channel 
Islands off the coast of California. 

To read this richly detailed work is to 
become involved fully, to smell the salt 
air and feel the gentle rocking of a shrimp 
boat. Added zest is provided by a text chock 
full of colorful descriptions of ex~tic flora 
and fauna. The hazards and delights of each 
experience are fully noted-vividly enough 
to make the reader feel he too is a partici
pant and not merely a passive bystander. 
The lively anecedotes, narrated by Helga • 
Sandburg, will appeal to all who love the 
beaches and are imbued with the poetry of 
the sea. They contribute to make ABOVE 
AND BELOW a charming and moving 
second volume for the American Wilder
ness Series. 

George Crile is a Cleveland surgeon, 
deeply interested in ecology and under
water history. He has written a number of 
articles on medical subjects. With his first 
wife, Jane, he wrote MORE THAN BOOTY 
(McGraw-Hill) about undeJWater natural 
history. 

Helga Sandburg is the daughter of Carl 
Sandburg and has written both adult and 
juvenile fiction and non-fiction. 

There's no particular reason for this picture except 
to remind dove hunters, as if they need reminding, 
that the early dove season opens in about three 
months. This is a typical nest in typical nesting 
cover, an open location in young long-leaf pine 
timber. 
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The ten-legged creature lay par
tially buried in the sand of the Atlan
tic bottom while its long feelers and 
beady black eyes scanned the area 
for prey. 

o, this isn't a science fiction mon
ster, but one of the white or brown 
shrimp which are found so abund
antly off the South Carolina coast. 

The 190-mile coast is an ideal home 
for shrimp. There are numerous es
tuaries and salt water marshes, which 
are protected by barrier sea islands 
from the often-rough Atlantic. Plenti
ful food is always arriving by the 
twice-a-day tides and from the many 
rivers and streams flowing into the 
ocean. 

Yes, sii:, the South Carolina shrimp 
have it pretty good and because they 
do the shrimpers do a booming busi
ness. There are approximately 500 
shrimping trawlers operating in South 
Carolina's waters and not all are from 
South Carolina. Any given day dur
ing shrimp season, you can see trawl
ers with home ports in Florida, Geo
gia, and North Carolina. (Nor do the 
South Carolina trawlers remain al
ways in their home waters). 

The shrimping business is not an 
easy enterprise. A shrimper must 
know the life habits of the shrimp, 
as well as being a meteorologist, me
chanic, and navigational expert. 

He must know that the shrimp 
.. spawn offshore in the open ocean 

during the spring and winter months 
because the water is warmer than in 
the estuaries; and that the different 
varieties of shrimp may spawn from 
five to '40 miles offshore. 

During the winter, a female shrimp 
will lay from 500,000 to one million 
eggs. These salt-grain size eggs are 
free-floating and drift with the cur
rents. After the eggs hatch and the 
spider-like shrimp appear, there are 
11 different body transformations in a 
period of only two weeks. Then the 
miniature shrimp takes on their adult
like appearance which was described 
in the opening paragraph. 

The shrimper knows that the small 
shrimp start toward shore during the 
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Here are a couple of the typ ica l tasty shrimp that send the boats out for this delicacy that brings millions 
of dollars annually into the State' s economy. 

Shrimp Harvest Important 
to Economy of the State 
early spring. Born with a sense of di
rection, but still possessing poor 
swimming ability it may take them 
quite awhile to reach the mainland's 
waters. 

Once the shrimp have reached 
close offshore in the estuaries and 
saltwater marshes they adjust to a 
bottom life. Here the food is abund
ant and the shrimp grow quite rap
idly, feeding on marine worms, the 
remains of dead fish and crabs, and 
other types of animal matter. All this 
activity, growing, and developing 
takes a period of three to four months 
before they reach commercial size. 

Once the season starts the shrimp 
are fair game for commercial and 
recreational use. The season, which 
starts May 15 and ends December 31, 
is for protection of the natural re
source. The shrimpers, for most ef
fective harvest, use big 50 to 70-foot 
nets trawled behind boats. 

After the nets have been pulled 
for about two hours, or when an ex
perienced skipper thinks adequate, 
the nets are brought aboard and the 
catch, if any, is transferred to the 
hold to be iced down. The trawlers 
stay at sea until the hold is full and 
then take the catch to a local packing 
house, such as the Sea Food Company 
at Mt. Pleasant. The company em
ploys approximately 70 persons to 
dehead, wash, and pack in ice the de
licious sea food. The shrimp are then 
shipped to New York, Phil~delphia, 
and even New Orleans. This is quite 
surprising, considering that Louisiana 
produces one-half of the total pro
duction in the United States. 

From January of 1968 to June of 
1969 approximately seven million 
pounds of shrimp valued at four mil
lion dollars were harvested in South 
Carolina. There are no two ways 
about it-that is a lot of Creole 
G1,1mbo!! 
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A nice haul of shrimp has been poured out on 
the deck and the hands take a breather before 
starting the next haul. 

VoL. 17, No. 2-SPRING, 1970 

Shrimping boats at Mount Pleasant rest quietly 
at anchor. 

The two black things sticking from the wate r, 
like shark fins , a re part of the complicated but 
efficient trawling setup developed over the 
years. They keep the wings of the t rawl net 
spread. ( Photos by Holt.) 

• 
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Georgia and S. C. Fish Records Compared 
We certainly have no plans, or hopes, of challenging Georgia's world rec

ord black bass-a 22 pound, four-ounce monster caught in 1932--but it might 

be interesting to compare the records of the two states for other freshwater 

species, giving the Georgia record first. 

Georgia 
Smallmouth bass 
6 lbs., 5 oz.-Jackie R. Suits 
Fry, Lake Blue Ridge 
Dec. 11, 1969 

Largemouth bass 
22 lbs., 4 oz.-George Perry 
Brunswick, Montgome1y Lake 
June 2, 1932. World's Record 

Striped bass 
63 lbs., 0 oz.-Kelly A. Ward 
Dublin, Oconee River 
May 30, 1967 

White bass 
4 lbs., 15 oz.-William R. Harris, Jr. 
Cornelia, Lake Lanier 
March 31, 1969 

Bluegill bream 
2 lbs. , 15½ oz.-J. Terry Cantrell 
Atlanta, Okefenokee Swamp 
August, 1965 

Bowfin (Mudfish) 
14 lbs., 0 oz.-Randall Lee Brown 
Lake Park, Okefenokee Swamp 
May 5, 1968 

Carp 
35 lbs. , 6 oz.-Albert R. Hicks, Sr. 

• Atlanta, Sweetwater Creek 
April 17, 1967 

Channel catfish 
39 lbs., 3 oz.-Ben Patrick 
Tifton, Patrick s Lake 
July 4,' 1969 

Flathead catfish 
29 lbs., 0 oz.-James Chastain 
Marietta, Lake Blue Ridge 
May 21, 1968 

Black crappie 
4 lbs., 3 oz.-Kenneth Kirkland 
Jonesboro, Lake Jodeca 
April 30, 1967 

White crappie 
4 lbs. , 4 oz.-Charles McCullough 
Decatur, Lake Hartwell 
April 27, 1968 
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J ackfish or eastern pickerel 
9 lbs., 6 oz.-Baxley McQuaig, Jr. 
Homerville 
Feb. 1961. Worlds record. 

Redbreast, sunfish 
No official State record 

Shellcracker bream 
2 lbs., 12 oz.-C. E. Morris 
Appling, private pond 
May 2, 1967 

Brook trout 
3 lbs., 12 oz.-Barry Lowe 
Lithonia, Moccasin Creek 
April 12, 1969 

Brown trout 
18 lbs., 3 oz.-William M. Lowery 
Marietta, Rock Creek 
May 6, 1967 

Rainbow trout 
12 lbs., 4 oz.-John Whitaker 
Elijay, Coosawatte River 
May 31, 1966 

Yell ow perch 
No official State record 

Walleye 
11 lbs. , 0 oz.-Steven Kenny 
Atlanta, Lake Burton 
April 13, 1963 

Warmouth (Molly)-No record 

South Carolina 

Smallmouth bass 
No official record 

Largemouth bass 
16 lbs., 2 oz.-Name unknown 
Santee-Cooper 
1949 

Striped bass 
55 lbs.-Tiny Lund 
Cross, Lake Moultrie 
January 29, 1963 

White bass 
Unknown 

Bluegill bream 
2 lbs., 8 oz.-Mrs. J. H. Sb·ange 
Columbia 

Mudfish-No record 

Carp-No record 

Channel Catfish 
58 lbs.-W. H. Whaley 
Moncks Corner, Lake Moultrie 
July 7, 1964 

Flathead catfish 
No record 

Black crappie 
5 lbs.-A North Carolina angler 
Lake Moultrie 
1957 

White crappie 
5 lbs., 1 oz.-Mrs. H. F. Owen 
Columbia, Lake Murray 
March 6, 1949 

J ackfish or eastern pickerel 
6 lbs.-H. F. Avinger 
Elloree, Lake Marion 
January 10, 1962 

Redbreast, sunfish 
l lb., 13 oz.-E. G. Steadman 
Edisto 
1966 

Shellcracker bream-No record 

Brook trout-No record 

Brown trout 
13 lbs., 4 oz.-Julian Addis 
Walhalla, Chauga River 
July 27, 1961 

Rainbow trout-No record 

Yellow perch- o record 
Up to two lbs. 

Walleye- o record 
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S. C. Conservation 
Camp June, 7-13 

The 1970 South Carolina Conserva
tion Camp will be held June 7-13 in 
Camp Forest at Cheraw State Park, 
according to Director Darrell Holt. 

The camp, which is sponsored by 
the Garden Clubs of South Carolina 
and the South Carolina Wildlife Fed
eration, teaches the campers the value 
of natural resources and their inter
relationships. Trained instructors, ex
perienced in various fields, give 
courses on soil, waters, forests, and 
wildlife. 

To be eligible to attend the Camp, 
fourteen or fifteen-year-old students 
who are either rising freshmen or 
sophomores are selected by a spon
soring organization for their interest 
in natural history and the out-of-doors. 

---SCWRL----

NRA Hunter's 
Code of Ethics 

1. I will consider myself an invited 
guest of the landowner, seeking his 
permission, and so conducting my
self that I may be welcome in the 
future. 

2. I will obey the rules of safe gun 
handling and will courteously but 
firmly insist that others who hunt 
with me do the same. 

3. I will obey all game laws and regu
lations, and will insist that my com
panions do likewise. 

4. I will do my best to acquire those 
marksmanship and hunting skills 
which assure clean, sportsmanlike 
kills. 

5. I will support conservation efforts 
which can assure good hunting for 
future generations of Americans. 

6. I will pass along to younger hunt
ers the attitudes and skills essential 
to be a true outdoor sportsman. 

From The American Rifl,eman. 
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Learning is fun at the Annual Conservation Camp sponsored by the Garden Clubs of South Carolina and 
the S. C. Wildlife Federation , held at Camp Forest in Cheraw State Park with various conservation agencies 
cooperating . 
In the top photo g ir l campers identify various types of rocks while in the bottom Frank Nelson of the 
Wildlife Resources Department, one of the instructors, identifies a tree and tells of its place in the 
overall game-forest picture. (Photos by Holt.) 
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New Duke Lake to Provide Recreation 
Duke Power Company will provide 

eight public access areas on Lake 
Keowee, the 18,400 acre reservoir 
now being impounded in Oconee and 
Pickens Counties. 

The impoundment is expected to 
reach full capacity of more than 300 
billion gallons of water in mid-Janu
ary, 1971. 

"It has been the long-standing 
policy of Duke Power Company to 
make its new lakes available for rec
reational use as quickly as possible," 
explained Reubin M. Tomberlin, 
supervisor of forest recreation for 
Crescent Land and Timber Corpora
tion, the wholly-owned subsidiary 
which manages Duke's non-utility 

lands. 
Twenty-two boat launching ramps 

are being constructed at sites marked 
for public access, Tomberlin said, and 
adequate parking space will be pro
vided at each of the areas. There will 
be no charge for use of the access 

areas. 
Tomberlin also said at least two 

areas will have public swimming 

beaches. 
Earlier this year, Duke Power do

nated 1,000 acres of land on the Keo
wee-Toxaway complex for use by the 

• State of South Carolina as a major 
state park. The property is in Pickens 
County and has more than three miles 
of frontage on Lake Keowee. Pro
posed q.evelopment plans for the park 
include a museum, models, graphics, 
displays and artifacts to tell the story 
of the Cherokee Indians. 

Although the primary purpose of 
Lake Keowee is to provide water for 
operation of Duke's newest electric 
generating facilities, it is expected to 
have far-reaching impact on the area's 
economic and recreational growth. 
Excellent fishing and boating are ex
pected on Keowee, one of the most 
scenic lakes on Duke Power's genera
ting system, Tomberlin added. 
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OCONEE · COUNTY, S.C. 

KEOWEE- TOXAWAY 
PUBL~ ACCESS AREAS 

Locations of the public access areas 
are: 

War Path Access Area-Off S. C. 
Highway 183, northeast of Lake Keo
wee dam. 

South Cove Access Area-Turn off 
S. C. 60 at Oconee Technical Insti
tute, go to end of Highway 353. 

Cane Creek Access Area-On Cane 
Creek, off new S. C. Highway 188. 

High Falls Access Area-West of 
Little River bridge, accessible by un
paved road from new S. C. Highway 
183. 

Stamp Creek Access Area-Turn on 
Highway 92 from S. C. 183, on Little 
River. 

Keowee Town Access Area-On 
the west side of Keowee River at the 
end of Highway 128. West of old 
Nimmons bridge. 

Fall Creek Access Area-Off High
way 44, south on Falls Creek Church 
Road, entrance near Falls Creek 
Church. 

Mile Creek Access Area-East side 
of Keowee River on Mile Creek. 
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Paper Company 
Helps to Save 
Endangered Birds 

GEORGETOWN -An e 1 us iv e 
Southern p in e 1 a n d s woodpecker, 
noted for its peculiar nesting habits, 
may be saved from extinction as a 
result of nesting trees being identified 
and preserved for it by the Inter
national Paper Company. 

Known as the red-cockaded wood
pecker, the bird was placed on the 
rare and endangered fish and wilflife 
list of the U. S. Fish and Wildlife 
Service in 1969. It was classified as 
"endangered," indicating that wildlife 
experts believed that the bird's pros
pects of survival and reproduction are 
"in immediate jeopardy." 

Smaller than the flicker and other, 
more abundant species of woodpeck
ers, the red-cockaded is a black and 
white bird with horizontal stripes 
running up his back. An inconspicu
ous red patch of feathers on each 
side of his head gives him his name. 
Both cheeks are almost entirely white, 
leading to quick identification. 

He builds a unique nest deep in 
the pine forests of the South, select
ing for his drilling a live tree which 
has been attacked by a fungus termed 
"red heart." The fungus is just as 
selective as the bird. It can be found 
only in mature trees, some approach
ing a century of age, and looming 
high above the forest floor. The fun
gus softens the core of the tree, ap
parently making the woodpecker's 
job much easier. 

After drilling a hole several inches 
deep and slightly smaller than a 
tennis ball in circumference, the 
woodpecker then proceeds to punc
ture a large area of bark around the 
hole until sap or resin begins oozing 
out. The red-cockaded is the only 
bird known to perform this punctur
ing act and reasons for it are not clear 
to ornithologists. They assume, how-
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Little Margaret Curtis of Congaree is hoping that by the t ime she grows up the Department will have girl 
game wardens. She is a grand-daughter of the late Jack Foster, one of Columbia's most ardent anglers. The 
picture was taken by Margaret 's uncle , Conservation Officer Isaac Hayne of Richland . 

ever, that it is a measure designed to 
protect the nest against predators. 

It is this selectivity in choosing 
nest trees which has led to the dimin
ishing numbers of red-cockaded 
woodpeckers. Until the bird appeared 
on the endangered species list, it was 
the practice of the International 
Paper Company to fell these trees 
when mature stands of timber were 
harvested. 

At the time the Fish and Wildlife 
Service listed the bird as endangered, 
the sighting of the species on Inter
national forest lands near George
town was brought to the attention of 
the company. Soon after the list ap
peared, International Paper Company 
foresters began finding nesting trees 
in other Southern states. Nesting trees 
are now under I-P protection in South 
Carolina, Mississippi, Arkansas, Ala
bama, Texas and Georgia. 

The company's policy now is to 
preserve the nesting trees wherever 
they are found. Company foresters 
and wildlife specialists identify nest
ing b·ees before timber sales are made 

and when a nesting b·ee is found, it 
is encircled with a band of red paint, 
indicating that the tree is not to be 
cut under any circumstances. Buffer 
trees in the vicinity of the nesting 
tree are similarly marked to retain a 
protected atmosphere. 

On one tract of company-owned 
land near Georgetown 60 nesting 
trees have been located, marked and 
carefully mapped. A pine forest in
volving 200 acres is being managed 
as a protective zone around the trees. 

The Fish and Wildlife Service 
makes no estimate of the number of 
red-cockaded woodpeckers in exist
ence today. It does, however, term 
them "rare, very local and in need of 
help or extinction will probably 
follow." 

With the help of International 
Paper Company and other groups and 
organizations interested in the preser
vation of wildlife, perhaps the red
cockaded woodpecker will win his 
desperate battle to avoid the fate of 
the heath hen, the passenger pigeon 
and the Carolina parakeet. 
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Biologists Work to Help S. C. Anglers 
By JACK BAYLESS 

Current fisheries work encompasses 
a variety of programs designed to im
prove fishing. A portion of the work 
can be called short-term or immedi
ate, while other phases must, neces
sarily, be projected many years into 
the future. For example, if we build 
a new fishing lake and stock it, we 
can expect results in a relatively short 
period of time. On the other hand, if 
we start out to isolate selective pois
ons which will kill one species of £sh 
without harming another, we are nec
essarily involved in a time-consuming 
project. South Carolina's program 
contains elements of both types of re
search and makes provision for appli
cation of research findings already 
completed. 

A summary of work recently com
pleted, currently underway, and plan
ned for the immediate future follows: 

Striped Bass 
The South Carolina Wildlife Re

sources Department has for years 
conducted an intensive research pro
gram directed toward establishing 
striped bass in all major reservoirs of 
the state. First, adult striped bass 
were stocked, hoping for successful 
reproduction, but none developed. 

• Second, striped bass £ngerlings three 
to six inches in length were seined 
from Lake Moultrie and transplanted 
in other reservoirs. This was some
what more successful, but it was im
practical to obtain enough £ngerlings 
to continue the program. Finally, the 
Striped Bass Hatchery was estab
lished at Moncks Corner; and, after 
considerable difficulty, the techniques 
for obtaining and hatching striped 
bass eggs were refined to the point 
that we can produce approximately 
one hundred million fry annually. -To 
date, nearly 500,000,000 striped bass 
fry (approximately }i inch long) have 
been stocked. The survival rate of 
these small £sh has been low, but 
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These . tiny striped bass fry will one day g ive some lucky anglers plenty of trouble, and fun . At the time 
the picture was taken, however, they had hat~hed out at the Department's hatchery at Moncks Corner and 
were waiting for transfer to one of the States other reservoirs , or perhaps Santee-Cooper. 

by massive fry stockings concentrated 
in different reservoirs, we have been 
able to produce limited fisheries in 
Lake Murray, Wateree Reservoir, 
Lake Wylie, Lake Greenwood and 
Nitrolee Reservoir. 

As with any research project, the 
program is undergoing constant 
change as new findings suggest alter
nate means for accomplishing ob
jectives. One such alternative is a 
hybrid £sh produced by crossing a 
female striped bass with a male white 
bass. This £sh has a growth rate equal 
to or exceeding that of striped bass. 
At three and one-half years of age, 
the hybrids have reached a weight of 
nine pounds, and the survival of hy
brid fry in reservoirs has been much 
better than for striped bass fry. Con
sequently, Hartwell and Clark Hill 
Reservoirs received 3,760,000 hybrid 
fry in 1967, 3,410,000 in 1968, and 
9,330,000 in 1969. 

Tangible results are already being 
realized from this program. Hybrids 
from the 1967 year class are providing 
a significant portion of the total catch 
in Clark Hill Reservoir. These £sh are 
exhibiting excellent growth-reach
ing weights of four to six pounds at 
two years of age. Fishermen are en
thusiastic over the fighting spirit and 
food quality of the £sh. 

Long range plans associated with 
hybrid production will be centered 
around efforts to develop a "super 
£sh." We've determined that the ori
ginal hybrid fish is capable of repro
duction and of crossing back to a 
striped bass or a white bass. With 
these possibilities, we can continue to 
selectively breed these £shes and, 
hopefully, eventually develop a hy
brid with the size, fighting ability, 

: and food quality of the striped bass 
and the reproductive habits of the 
white bass. This program has ad-
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vanced to the point that we now have 
young-of-the-year backcrosses and 
second generation hybrids in hatch
ery ponds for observation, and the 
initial cross between white perch and 
striped bass has been made. 

Other findings indicate that sur
vival after stocking of fingerling-size 
fish is better than for fry. Cooperative 
studies by more than 25 state agen
cies and the United States Fish and 
Wildlife Service have resulted in the 
development of techniques which 
permit the rearing of significant num
bers of striped bass fry to fingerling 
size in aquaria, hatchery ponds, and 
troughs. 

A major breakthrough in rearing 
techniques was made this year when 
it was discovered that freshly-hatched 
brine shrimp provided excellent food 
for striped bass fry. The eggs of this 
shrimp can be dried and stored in 
cans for an indefinite period. By 
placing the dried eggs in moving sal
ine water, it is a simple matter to 
hatch all of the larval shrimp we 
need in a matter of about 36 hours. 
Using this technique, we can teach 
the fry to feed and get them well on 
their way before placing them in a 
pool to forage for themselves. Thus, 
the percent of survival of fry to fin
gerling size is much better. For the 
first time, we can make a positive 
statement that a sufficient number of 
fingerling can be reared to provide a 
good striped bass fishery in all of our 
reservoirs. All we need is additional 
rearing ponds, and plans are under 
way for construction of a hatchery 
and research facility near Moncks 
Corner. 

Migration and Movement Study 

In July, 1968, we began capturing, 
tagging, and releasing striped bass in 
Santee and Cooper Rivers. Objectives 
of this effort are to determine migra
tion habits of stripers in the two riv
ers, estimate the size of the popula
tion, and calculate the rate of har
vest. If we get enough tag returns, 
we can compare the number of tag-
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These two anglers on what looks like the Congaree have strung a few nice striped bass and are concentrating 
on the big one they hope is eyeing their baits. The angler in the white hat is Jan Wongrey, outdoor writer 
for The State newspaper, and the other is Bill Mahaffey of Columbia. 

ged fish with untagged fish in the 
total catch and project these figures 
to estimate the total number of 
striped bass in each river. Also, the 
percent of tagged fish returned will 
give an indication of what percent of 
the total population is being caught 
annually. 

Migration habits of anadromous 
fishes in these rivers are especially 
important in the face of the re-diver
sion plan proposed by the United 
States Corps of Engineers to turn 
water from Lake Moultrie into the 
Santee River in order to prevent silt
ing of Charleston Harbor. The water 
from Lake Moultrie now empties into 
the Cooper River. Before this hap
pens, more must be known about 
where striped bass in each river go 
and what we can expect when the 
flow of the rivers is changed. 

Two different types of tags are 
being used to mark fish for this study. 
Both types are attached in the vicin
ity of the rear portion of the dorsal 
fin. One type of tag is a small, red, 

rectangular plate which is attached to 
the fin with polyethylene thread. The 
second type of tag is inserted into the 
flesh of the fish with a special needle 
gun and, when attached, looks like a 
piece of yellow spaghetti sticking out 
of the skin. All tags are numbered 
and labeled with the appropriate re
turn address. A record of the name 
and address of each person returning 
a tag is kept, and a letter stating 
where the fish was tagged and how 
long it was free is sent to each. 

A total of 1,491 striped bass have 
been tagged to date and nearly all 
of the tag returns have come from the 
river in which the fish was tagged. 
This indicates there is no interchange 
between rivers and no evidence of 
migration to the ocean. One of the 
striped bass tagged in Cooper River 
was caught in the Congaree River 
after passing through the locks, both 
lakes, and migrating nearly 100 miles 
up the Congaree. 

Only about three percent of the 
tags have been returned. From this 
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we can tentatively conclude that only 
a small portion of the striped bass in 
the rivers is being harvested, although 
this could be invalidated by failure of 
the sport fishermen to return tags. 

A second phase of the migration 
study is being conducted by attach
ing a miniature transmitter tag to an 
individual striped bass. The tiny, bat
tery-operated transmitter sends out 
signals which are monitored by fish
eries personnel using special receiv
ing equipment mounted in a boat. 
This is a new experiment, and the 
electronic equipment is being furn
ished free of charge to the Wildlife 
Resources Department by Joseph 
Coffelt of Coffelt Electronics in Den
ver, Colorado. 

From the transmitter tracking, we 
have found that striped bass are 
much more active during the hours of 
darkness; and, that the fish travel gen
erally downstream, pausing briefly at 
rice-field breaks to feed, and usually 
move no more than two or three hun
dred yards during daylight hours. 

This program is still in its infancy 
and will be continued later when 
m or e sophisticated equipment is 
available. 

Santee Cooper Reservoirs 

The fishing in these lakes is good, 
and our main concern is to keep our 
fingers on the pulse of the lakes to 

• be sure that it stays that way. We 
have several ways to do this. 

The "population balance" and pro
duction is checked annually by re
moving .all of the fish from four sam
ple areas of about one acre each. By 
doing this, we can estimate how many 
fish per acre the lake is supporting 
and what percentage of each kind of 
fish is present. Seines and trawls are 
also used to evaluate reproduction 
and year-class strength. 

Gill nets are set in the lakes one 
day each month, and the general con
dition of the striped bass is checked 
by comparing their lengths and 
weights to an established standard. 
Growth rates can be determined by 
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"reading" the scales from the fish col
lected. (At the end of each growing 
season, a growth ring similar to those 
found in tree trunks is laid down on a 
fish's scales.) 

Varying types of creel census (rec
ord of the number of fish taken by 

In the top photo is one of the jars used in hatching 
striped bass in the Department's continui ng program, 
while at the bottom a mature strip·er rests in one of 
the hatchery poo ls. 

anglers) are maintained. From this, 
we can determine fishing success and 
evaluate the entire program. 

All of the methods have individual 
weaknesses, but we hope that by the 

use of all of them in combination, we 
can detect possible trouble and take 
appropriate action to correct it. 

Stream Surveys and Anadromous 
Fish Studies 

Basic survey studies are being con
ducted in rivers and streams. The ob
jectives of this work are to obtain 
basic reference data necessary for ef
fective management of these waters 
and to classify the streams according 
to the kinds and relative abundance 
of fishes present, basic water chemis
try, and type of habitat. These data 
will be used to protect the fishery re
sources in the face of increasing water 
usa'ge demands for carriage and as
similation of domestic and industrial 
wastes. 

It is important to locate spawning 
grounds for anadromous species so 
that these areas can be protected 
from over-fishing, habitat alteration, 
construction of migration barriers, 
and pollution. Current studies also 
will give us the relative number of 
each species that ascends the various 
rivers, thus yielding some insight into 
why this is so and suggesting means 
whereby the anadromous fish runs' in 
the rivers may be increased. 

These programs are designed to 
provide better fishing today and to 
constantly improve the carrying ca
pacity of existing water so that our 
grandchildren will have even better 
fishing. 

---SCWRc.;.-----

An indication of how effective a 
firearms registration law or ban might 
be is evident from a recent tabula
tion which showed that 5,000 persons 
were injured by fireworks in the na
tion during 1964. Thirty-eight states 
prohibit or restrict the sale of pyro
technics. 

---SCWRc.;.-----

That f igures 
Snapping turtles cannot swallow un

less their heads are submerged; hence 
they never feed out of water. 
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This drag is one of those used in recovering drowned bodies from S. C. Reservoirs. 
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KNOW THESE FISH 
Scales above lateral line, 7-9 

Scales above lateral line, 7-9 

STRIPED BASS 

Scales above lateral , usually 10 

Arch of back greater 
than striped bass 

Head smaller than 
striped bass 

Tongue with two patches 
of teeth 

HYBRID 

STRIPED BASS X WHITE BASS 

I 
2nd anal ray goes into head 
length 3.5 t imes 

2nd anal ray goes into head 
length 4.5 times 

South Carolina Wildlife 
Resources Deoartment 


