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INTRODUCTION 

Although the Division of F1shery Biology of the Fish and Wild­
life Service, (formerly Division of Scientific Inquiry, Bureau of 
Fisheries), baa made surveys and carried on experimental work relat­
ing to oyatere ·since shortly after its or~anization in 1810, it has 
never before had the facilities to actually engage in the production 
ot oyeter•• Thia report e\llllJlarizes progreaa in oyster farming experi­
men ta in South C&rolina in 1939-40. 

The purpOIH or the present investigations are two fold. Firat, 
to develop praotioal methods for producing a good quality of oyster for 
raw ahuoldng and second, to improve the quality of the oysters uaed for 
canning. In carrying out this program, the following factors have been 
kept constantly in mind1 1. 'l'he results must be of practical value to 
oyster grow.ra. 2. Since the oyater industry in South carolina and 
Georgia is dependent on \.Dllkilled colored labor, only the simplest and 
cheapea+. toola and nateriala have been used. 

Field work began in Beaufort county in January 1939 w~th labor supplied 
by a local W.P.A. project. All of these men were familiar with the looal 
oyster induatry and represented the &Terage type of laborer on which the 
local industry depend.a. 

The environmental conditions affecting oyster oul~Jre in South 
cawolina and Georgia are 10 different from those of North Carolina and 
Northward and the Gulf coast as to require considerable study before 
progress could be made. The most important factors in South Carolina and 
rreorgia are silting and an average rise and fall of tide amo\Dlting to 1 
feet. Thia is in contrast to the Gulf coast where the chief problem ie 
change in 1alinity and the North Atlantia coast where the controlling 
factors are temperature and depredations of enemies. 

By the end of 1940 sufficient information had become available on 
temperature, ealini ty, ail ting, rate of growth, time of a pawning, and 
zones of setting as to make posaibls the developnent of a definite program 
for the future management of ·certain areas. We are therefore passing from 
the stage of merely becoming familiar with local conditions, and entering 
the phase of production management. In ita broader aspects this may be 
described as so plannin~ the utilization of all bars and banks in an area 
as to provide a constant flow of market oyater1 of unifonn quality, size 
and appearance fran year to year. 
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Reference t• the General Highway and Transportation Map of 
Beaufort Ceunty {Figure 1) sh.ows th.at it consists chiefly or several 
hundred small islands separated by creeka and rivers of varying size. 

Altogether a very large area is available for the growing of 
oysters, but under natural conditions praotioally no oysters are to 
be found below low water mark, and the distribution between tide 
lin~s 1a not continuous, some portions of the streams being heavily 
pouplatad while other sections are entirely barren. 

Since it was obrioualy impossible to carry on obaervationa throug­
out the entire area it was decided to establish small experimental farma 
on the basil of differences of salinity. It was not possible to obtain 
locations entirely satisfactory due to the fact that practically the 
entire braokiah water limits were already leased and some oompranise 
waa necessary. However, four small creeks with their tributaries were 
set aside for experimental use through the oe-operation of the State 
Board or Fisheries and tHe L. p. Maggioni Campany, the latter company 
controlling considerably more than half of the available oyster grow­
ing territory in the County. The experimental creeks are marked cm 
Fi~re 1. 

Approximately one hundred aores are inoluded in. the present oper­
ations, whioh requires the employment or from twenty to twenty-four 
colored oyatermen with a white supervisor, all labor as stated above 
being furnished by the W.P.A. Floating equipHnt oonaiats of eight 
oyster ba tteau1 of forty buahe 11 capacity each, one lighter of three 
hundred and fifty bushel• capacity, and two motor boats for towing and 
survey. 

During the calendar year 1939, the work waa confined to Horse Pen 
Creek, where 82, 375 bushels of shells were tran1ported f'rQU the lame 
Point oyster oannery and used aa follows1 For oultoh, 23,789 buahelsi 
tor hardening soft bottom, 30,225 bushels J for oonstruotion of_ dams, patha, 
eto., A,370 bushels. 1,287 bushels Of natural growth oyetera w~re pioked 
elsewhere and brought into Section B· as a 1pa11ning reserve, and 1,050 
bushels of our own seed oyster• for the 1939 •et are at111mari,ed in Table 
4. 

During the calendar year 1940 to date (January 1 to December 10) 
we have planted five aorea of brush, 54,860 buahels or shells and trans­
planted 6,990 bushels of "ooon" oysters. During the fiaoal year beginning 
July 1, we have transported 19,060 bushels of shells of'whioh 1,530 were 
uaed for oultoh, 5, 140 for hardening aof't bottcn, 8, 420 for dams and 
pathis and 3,970 tor reaerve. 
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When the present work was begun in Beauf'ort County (January 1939), 
almost no data relative to looal environmental oonditions were available 
so that 1 t beoame necessary to make plan• not only f'or experimental 
work, but also to accumulate regular and continuous observations on 
suoh fundamental hydrographio oonditiona as temperatures, salinity, 
pH and turbidity. These are now available f'or more than one year. 
Monthly averages are sho1'!1 in Table a. 
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EXPERlllENTAL AREAS 

Deaoriptiona of the several experimental areas, and work in progreaa, 
are &llllmarized belows 

Huapah Creek, at the upper end or coosaw Ri"Ver, reoeivea considerable 
drainage from the land and has the lowest salinity of the four sites. 
In the oourae of one mile a variety of growing oondi tions are available, 
aa depths up to sixteen feet exist in aome plaoea and the banks range 
from shifting sand to sort mud bars and the banks have practioally every 
alope frcm vertioal to relatively flat. Since this oreek is sane twelve 
miles frQll the nearest aouroe of shella to be used for hardening sort 
bottan or 1arving u cultoh for the attachment or spat, it was imprao­
tioal to attempt the oolleotion or aeed by usual methods as oarried out 
in the other area•. Sinoe a large aupply er brush was available it was 
deoided to use this in plaoe Of ahells. Originally it was my intention 
to begin brush planting in Huspah Creek not later than the middle of 
August, but following the storm of August 11, 1940 our W.P.A. workers 
were plaoed on emergenoy duty in clearing up debri• and work on the 
oyster project waa not reswned until August 28. 

Between September 9 and September S> or thia year a shifting sand 
flat estimated to be approximately three acr•• in extent was thickly 
planted with brush extending f'ram low water mark to above high water 
mark. Al though our experiments elsewhere han shewn that early plant­
ing or oultoh {prl.or to July 1) give beat result• due to the longer 
growing period. data were needed on the relatin abundance or late 
aetting and also a• to whether or not the1e late 1etting apat will, 
over a period or time, oatoh up in growth with apat whioh attached dur­
ing June and July. 

A careful examination of the bruah was made on Decam.ber 9 whioh 
showed no ape.t whatever, although a good aat of barnaclea ,... obtained. 
1!\ia proves definitely that setting does not ooour on brush in this area 
after the end of August. Sinoe there iB an ample supply of adult oyetera 
to furnish larve. the laok of set must be attributed to exhaustion or the 
gonads or conditions unsuitable for attaohment or spat. Thia- result i1 
rather surpri1ing for elsewhere, (lower Beaufort River), seed leas th.au 
5 mm. (1/4 inoh) in diameter has been found in January, pointing to limit­
ad. a pawning during the late Fall. 

Planting or brush in Huspah Creek is illustrated in Figure 3e 

Horse P.n Creak ia located about three miles off cooaaw Ri."Ver near 
its nlld point. Due to the proximity to a supply or aha lla at the oya ter 
cannery at Sama Point, (See Figure 4), thia oreak baa, to date, reoeived 
about ninety per cent of our attention. From i ta mouth, where it fl on 
into Luoy Point Creek, it extends about a mile and a half inland. There 
ii comparatively little fresh water drainage and the salinity rarely falls 
below twenty, and during the period or observations it has, for the moat 
part, generally varied between twenty and thirty parts per thousand. At 
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mean low lrater, depths to fifteen feet oan be found. pH variea between 
7.7 and e.1. The tranaparenoy; ae measured by a Seoahi diak, varie• 
oonsiderably, ranging i'rom one root to more than twelve feet. 

At the time we took it OTer the oyster population consisted or 
aome soattered oluetera or •aeon" oyster• on several mud flats, a few 
bu1hell o~ fairly well-ahaped single oysters on hard broken shell bare 
near lew water mark, and an unknown number or 11oattered clusters in the 
marsh mud. In the main, however, the bank• and intertidal flat• were 
barren aa 8hOWJl in Figure 6, whioh 1hcnnl Section Ae in it1 natural 
condition. Figure 8 ahowl shells being planted on high water, and 
Figure 7 show• the planted flat at low water. 

In order t• maintain oomparative reoord1 ot produotion on vary­
ing types or bottClll, the creek wa1 divided into eight 1ection1 letter­
ed frQn A. to H. inoluaive. Section D. include• an impounded area or 
olaire described in paragraph 16, table 1. A oClllplete reoord or the 
number or bushel• ot 1hella planted on each aeotion and the number 
or seed oyeter1 obtained from it i1 kept a1 a daily reoord. Planting 
or 1hell1 te harden bottom is shown in Figure 8. Planting or ahelle 
for oultoh i• shown in Figure 9. Loading ahella on batteau1 and light­
er are shown in Figures 10 and 11. Reoorda of production by number or 
bushels has proved to be rather unsatisfactory, t•r due to the rapid 
growth or the 1pat, one bushel taken in July may eaaily occupy a epaoe 
of one and ene-half' to two bushels by Deomiber. 

In Te.bl• 2 an att•pt has been made to ahow the various types or 
bottc:m whioh have been 1eparated into seotiom and for whioh we have 
separate data en the amount of ahella planted and the seed produoed. 
A11 stated in thetable. the amount or shells planted for cultch is an 
arbitrary figure • . It does not represent the total amount or shells 
placed on the individual seotiona but ii merel7 an epproximation of 
the number of buahela whioh were not lilted O"ler or whioh were .planted 
for the speoitio purpose of oatohing seed. While thi1 division or the 
shell planting 1e b7 no means perteot it was neoesaary to have some 
sort of' yardstick of' the suitability or the various sections for the 
produotion ot seed and fable 2 sunnarizea the reault as well as may 
be done at thh time. In this oonneotion it should be noted that in 
several oases, particularly Sections A •• E. and G., that the harden-
ing process ia a o\lllulative one. llhile many of the shells planted. on 
these seotiona in 1939 were silted over and reaulted in a relatively 
small produotion or seed oysters, as compared w1 th the number of bushels 
of shells planted, it has been noted that the 1940 aet will be oonaider­
ably-increa11ed as the result of the 1939 shell planting. In other words, 
the process or bringing naturally soft bottom to a condition suitable 
for the produotion of seed oysters may take several years with the re­
lative return of bu1hels of seed oysters compared with bushels or oultch 
planted rising slowly a11 the hardening prooeaa continue1. It now appear• 
that while oertain types of bottom which are natural settling basins may 
never be brought into production. There are many acres of bottom which, 
though soft, oan eventually be made to yield a good orop of seed by yearly 
planting of shells. 
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?n addition to the hydJ"ographic data, we now haYe more than a 
year's record or the rate ot growth bued on monthly 111U11plee. At the 
end of one year diffioultiea are encountered in ma.king measurements tor 
the reason that late ape.t or one season may be amaller than early spat 
or the suooeeding •eason attaohed t~ itJ which tends to contuse the 
picture, for example, of the rate of growth or the 1939 seed oyster• 
through includon ot 1940 aeed. r-rephs showing rate of !!'J"OWth ar'e shown 
aa Fi~re• 2a and 2b. culling or seed oysters is shown in Figure 12 • 

Sane knowledge or the relationship between size and sex ratio ot 
native oysters in South Carolina was thought to be necessary for a better 
understanding or the spawning seaaon. In many looali ties the oyster• 
ooour naturally in large, thick clusters representing all sises and age• 
of the population. Less oammon are bars on 111hich single oysters are 
scattered and not abundant, generally below two hundred bushels per 
aore. During the late spring (April 24 to June 21, 1939) a total or 
281 indiYiduals or all sizes divided between 147 oluater oyaters and 134 
single oystera, were meaeqred and eexed. In accordance with work or in­
vestigators elsewhere it was anticipated that the cluster oysters would 
oCllnprise a few females eurrounded by a considerably larger nU111ber ot 
males and the. t the Bingle oyster would be dhi.ded more or leH evenly 
between males and female1. An eumination Of Table 2 will show that this 
does not appear to have been the oase aa there is relatively little dif­
ference iJ?. the percentage ot the two eexes, whether occurring in cluatera 
or ain~ly. The only sharp line or diatinotion ie found on a size ha1i1. 
The oyster• below market size ( 3 inohe•) were predaninontly male aa waa 
to be expected, but or oyater1 or market site and above (S to 6 inohe•) 
the difrerenoes are not ao great although females do predominate in the 
proportion ot 59% females to 41% ma lee. While these data are interea t­
ing they are not known to have any praotioal value tram the atendpoint 
or oyster culture at the present time. 

Al though we are experimenting w1 th growth of seed in large traya 
16 feet long by ~ inches wide with hardware cloth bottom holding about 
1ix bushel• or oysters, and located at various levels rran surface to 
bottcrn, both within the impomtded area (olaire and in Section A· of 
Horae Pen Creek), they appear to be of no practical value unlen sane 
cheap means can be fotmd ot duplicating thma on a large scale. However, 
there is no question but that growth ie greatly aooelerated by maintain• 
ing the oysters above the bottom so that silting is avoided. One or 
these trt'-ye is shown in Figure 13. 

Ten Fripp Creek. 'l'hil oreek ii a tributary or Morgan River, which ia 
merely an arm of St. Helena Sound. and the oreek extends two mi lea inland 
but with considerable branching which adds ~reatly to its extent. It had 
been expected that due to i ta proximity to the ocean the aalin1 ty would 
be relati...ely higher than in Horse Pen Creek, but this did not prove to 
be the case, the salinity "ftrying between W.nty and thirty parts per 
thousand. The pH ranged between '7.8 and e.o and transparency, as 
measured by Yiaibility of the Seochi disk, varied frc:m 12 to 59 inches. 
The maxim.um depth is thirty t'eet. 
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During the period April 18 to May 3. 1940, brush was planted over 
an area or two and one-half aores or sott mud bottom and extending from 
below low water mark to above high water mark. Also. during the period. 
6,270 bushels or shells were planted between tide lines on firm mud bottom. 

On November 25, aamplea or seed from both ahella and brush were 
measured. The average eize of seed on shells was found to be 36 mm. 
whereae the aTerage size on brush wa1 67 mm., or an average difference 
or about 7/8 inoh. Two individuale from a sample or 129 on brush ex­
oeeded 90 JJIJlh 

The set on bruah on November 25, 1940, is shown in Figure 14, while 
a general view of the aeotion showing 1eed on ahella. alao taken November 
25, 1940, i• ahown in Figure 16 • . 

Since no supplies or ahell1 are available no additional planting 
will be made. However, une brush 1a available and it is hoped to again 
plant two and one-half aorea. One observation ot value in future plant­
ing or brush is that no setting took plaoe on small twigs or branches 
i.mder 1/2 inoh in diameter and the bulk or seed were looated between 
a point 6 inohea above the mud and 30 inches above the mud. 

Soott Creek 1a a tributary or Station Creek and extend• a mi le and 
a quarter into the marah only and therefore i• praotioally \Dlaffeoted 
by land drainage. The 1alin1 ty here ranged between thirty-two and thirty­
four parts per thousand. pH 1'&1 ,oonatant at Bel while turbidity, as 
measured by the Seoohi disk, ranged between 26 and 52 inches. The max­
imum depth at low water 1a about sixteen feet. with firm bottom or broken 
shells. 

This section has never produced oysters of high quality, but hundreds 
of acres of sharp-billed "ooon" oysters are available, of such quality 
that they are rarely even used tor canning. The clusters are so large 
and thick that the oysters or neoeHity grow very long and narrow, with 
a thin, brittle she~l which is easily broken. It was realized that if 
the quality or these oysters could be improved to suoh an extent as to 
make them suitable at least for canning p\irposea that it would relie·ve 
the 11 train on produotion in creeks where the 0)'8tere are or suffioiently 
good quality ror raw· shucking. 

To test this possibility 6,990 bushels or "coon" oyaters were 
picked, the olustere broken apart and the single oyatera planted on firm 
bottcm in Soott Creek in fran 6 to 10 feet or water durlng the period 
from· May 6 to June 21, 1940. 
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A sample was dredged from. the planted area on December 10 and 
although this is just the beginning of the growing season the oysters 
dredged show an increased width of from 1/8 to 3/4 inch. It is still 
too early to state definitely whether or not these oysters will be­
oome suitable for market use. but certainly the improvement to date 
is sufficient so that the experiment will be watohed with much interest. 
Mortality from the time of planting May 8, to December 10, was 44%. 
It is douhtful if this oan be reduoed appreciably as it is mainly due to 
the brittle shells being cracked in breaking the clusters apart. 

Picking native ftcoon" oysters with grabs in Trenohard's Inlet is 
shown in Figure 16. Culling and breaking the clusters apart is shown 
in Figure 17. 
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CONCLlJS ION 

'.ftle information briefly presented above now provides a sound 
basis for future developnent of the oyster industry in South Carolina 
and Georgia. 

During the first two years ending with Decan.ber 1940, the chief 
oonoern was with quantity1 How many shells produced how much seed in 
how long a time. Future work will be directed as rapidly as possible 
toward improvement in quality, not only for the greater delectation 
or the consumer, but alao as an eoonanio measure. Production costs 
can be expeoted to continue their advance, but it is believed that 
they oan be minimized by improving the quality of the oysters so the. t 
more product will be obtained frcm prooesaing less material. 

Also, in view or unsettled world conditions ame thought has been 
given to increasing production, especially of canned oysters, in case 
it should become neoeasary. With proper control, and without increas­
ing plant capacity, production or oanned oysters in South Carolina 
oould be increased 30% in two year• J with neoeuary exp11111i on or plants 
and floating equipnent, outpit oould be doubled in five years and main­
tained as long as necessary. 
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ENVI RONM EN 'iAL 
CONDITIONS 

OYS TEn CTTL'l'UltE DATA AVAilA BLE FOR 
OYSTER FARMING IN SOUTH CAROLINA 

Approximately 15 records per month of water 
temperature; salinity; pH; and turbidity. 
covering 18 months. mostly in Horse Pen Creek. 
sunmarized in Table 4. Due to the flatness of 
the country, run-off of fresh water is fairly 
slow. and the aandy subsoil can abaorb heavy 

rains quickly, preventing floods. Also. many 
of the ao-oalled rivers and creeks do not drain 
a large area or land. but are simply channels for 
tidal currents. Reference to Table 4 shows that 
seasonal changes in salinity are relatively unim­
portant. with a range between 20 and 30 parts per 
thousand. At the same time there is little dif­
ference between surf'a.ce and bottom a a.lini ty. How­
ever. since the natural growth is mainly between 
tide lines, the oysters are subject to whatever 
salinities may exist between top and bottom. 

Ordinarily the minimum winter temperature of the 
water is close to l0°c (50°F) reached during Jan­
uary. 'nte marlmm or 33oc (9l°F) generally occurs 
during the latter part or July. These are bottom 
temperatures in from 6 to 17 feet or water. con­
siderably higher and lower readin~s can be obtain­
ed in shallow water over mud flats whioh are ex-

. posed at low tide. w 

That changes in hydrogen-ion concentration of the 
water could materially af'fect oysters in the region 
seems improbable. The maximum range varies between 
7. 7 and 8 .1. but with one exception the maximum 
change in any one month was found to be 0.2. It 
should be pointed out the. t none of' the records show 
a reaction on the acid side, further indicating that 
con<U.tions are essentially marine. 

Tranaparenoe of' the water fluctuates widely, and 
occasionally, rapidly. The maximum. change from one 
day to another was over four feet (144 inches January 
18, 1940-96 inches January 19, 1940}. Ordinarily the 
difference rrom one day to another ranges from a f rn1 

inches to 2 feet. As there is little or no clay in 
the region, the changes are mostly due to stirring 
up of the soft mud by strong winds. rains. and currents. 
and especially in the spring, (see minimtl!l for April, 
Table 4) finely divided particles or decaying vege­
tation. chiefly dead marsh grass. 
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ENVI RONMF.NTAL 
CONDITIONS 
(continued) 

In spite of the very considerable fluctuations, the 
monthly averages show an orderly progression from a 
maximum in January to a low in July. In general, 
winters are calm, with light winds from the north 
or northwest, and durin~ this period transparency 
is !!;reatest. Spring is windy, with frequent rain, 
and resulting decrease in transparency. The summer 
months, but mainly July and August, are times of 
sudden squalls, usually with heavy looal showers, and 
these conditions continue through September, and are 
reflected in the low average transparency. '!be latter 
part of the Fall months show a gradual increase in 
transparency toward stabilized winter conditions. 

The strength·or the ourrent itself is at times sufficient 
to oreate turbid conditions. It should be noted that 
normally the water level is changing at the rate of 
one-quarter inoh a minute, representing a tremendous 
volume of water moving over a large area. Thia rate 
is increased during Spring tides inunediately follow-
ing full moon. 

RATE OF GROWTH Monthly measurements of oysters of known age covering 
the first 15 months, are ·shown in Figure 2. 

SF..ASON OF GROWTH Mostly between September 1 and May 30 (Fall, Winter, 
and Spring). 10 to 25oc (50 to 71°F). 

SETrING Observed not to be identical with spawning season. 

SEX RATIO 

Sane setting takes place throughout the year, spat 
Of 5 mm. (1/4 inoh)ar less having been found in 
every month of the year. However, setting is of 
oCIDJlleroial importance only between May 15 and August 
31. There are several waves of setting during this 
time, of which the earliest, between May 15 and 
June 30, is most important because this set has the 

.advantage or a heads~art over later set. 

Data sumnarized in Table No. 3. All individuals 
from between tide lines. It will be noted that 
young oysters between 3/4 and 3 inches (20-70 mm.) 
all less than one year of age, are preponderantly 
male, while those three inches and above, mostly 
in their aeoond year or older, are somewhat more 
than half female. The faot that there are compara­
tively fmrer females under the legal market siz• 
of 3 inches may be or great importance under extreme 
conditions or over fishing, when the stock of ~pawn­
ing females is reduced below the level required for 
population maintenance. 
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OBSERVATIONS ON 
SPAWINING 

RES TJL '1S OF 
SHELL BAGS AS 
COLLECTORS 

SUI TA BILI TY OF 
VJ.RIOT!S TYP~ OF 
BOTTCJ.1: FOR 1 

Repeated attempts have been made to induce spawn­
ing of males . and females by stimulation with eggs 
and aperm without sucoee1h It appears that there is 
no mass spawning of both sexea as a result of stimu­
lation by temperature of sexual produots, but rather 
a general, constant release of ege;s and sperm in 
small quantities fran maturity of gonads in April, 
until exhaustion in August or September. 

Th8 above observations are borne out by experience 
with shell bags. If left out for one week, less 
than one spat per shell can be found. If left for 
one month several spat per shell are present, and if 
left for three months the shells are thickly oover­
ed.. Also, whichever side of the shell is down 
will have more and larger spat than the upper sur­
face. Shell bag colleotors shown in Figures 18 and 
19. 

A.-SET'llNG. Every type of bottom from shifting sand, 
through soft mud to hard broken shell has been test­
ed by planting with shells. Shifting sand can be 
used if suf'ficient shells are planted to cover. 
Very sort mud usually indicates a natural settl-
ing basin and cannot be used. In one case, Section 
A, Horse Pen Creek, a generally flat soft mud bank 
from 12 to ~ inches above low water and on the 
eddy side, wu hardened by application of oyster 
shells a foot thick, making a surface firm enough 
to suppor·t a man'• W!'ight. These shells acted as 
baffles, with the reaul t that in six weeks mud had 
filled all crevices and lay smoothly level with the 
topa ·or the shells. As shown in Table No •. 1, only 
190 bushels of seed oysters were produced. Section 
Bis adjacent to Section .A. and similar to it. 

Relatively steep mud banks on stable side of stream 
are best ror seed oatohing due to minimu:m silting. 
However, there is a slow cutting away of banks on 
the ohannel side of most creeks, especially if 
marshy, and this is manifested, customarily during 
February to May, by a cracking of the mud along a 
cleavage line from 4 to 12 feet back fran the edge 
of the bank. Ttiis crack slowly widens and finally 
the whole section of bank mud gradually slides into 
the channel and is swept away. Some creeks undergo 
thi• process annually, others only every two or three 
years, but wherever tell-tale cr~cks are observed, it 
is useless to plant shells, as they will be lost. 
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C~tPARISON OF 
SHE~ WITH BRUSH 
AS cutTCB 

Settinr, also has been observed on shells down 
to 25 feet below the surfaoe, but survival was 
limited to about 6 weeks, due to borers (Eupleura), 
611 ting, etc. 

B-GROWTH. For maximum growth, planting should be 
limited to the zone frOlli 6 inches above low water 
mark to 30 inches above low water. In this zone 
the seed are out of water suffioiently to prevent 
infestation of boring sponge, attachment of bar­
nacles or smothering by moss. but nevertheless are 
covered with water for about 18 hours a day so that 
feeding is not seriously limited. 

0-FATTENIHG FOR MARKET. Almost without exception, 
oyaters for raw shucking are obtained from broken 
shell bars na.turally formed a few inches above low 
water level in the beds of mnall sloughs. If not 
naturally present, such bare oan be made as des -
oribed in paragraph 11, Developing New Bottom. 

At 6 months of age eeed oaught on brush average 
20 mm. longer than aeed caught on shells. However, 
due to the bark pulling off and letting the seed 
drop in mud, the aeed caught on bruah must be watch .. 
ed and transplanted before loss ooour1, while eeed 
caught on shells may be left without attention for 
around 18 months. Also, aetting evidently ocoura 
during a changing tide, and not at either high or 
low water alack. For this reason, brush or poles 
at least 3/4 inoh in diameter ihould be uaed where 
the current is rapid, as ia usually the oase, for 
the smaller twig• and branohes catch no aet. Thia 
is deubtleas due both to whipping about in the 
ourrent, and also to the small area where the 
current is blocked auffioiently for the larvae to 
attach. No differenoe oan be aeen between the number 
spat on the up or down stream sides, ao it 11 oon­
oluded that setting takes plaae equally an flood 
and ebb tide. 

Although seed on bru1h grow faster than set on ahella, 
and are longer and wider at the aeme age, the fonner 
ha.a a very light shell, and the oyster is muoh thinner. 
Experiments are under way to determine how 1 on_g it 
takea thea.e seed to thioken up and make e. heavy bodied 
oyster. 
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OPTIMUI TIME 
'IO PLANT CULTCH 

AGF. AID SEASON 
FOR TRANSPLANT• 
ING SEED OYSTERS 

DEVELOPil'G 
MEW BOTTOll 

Shella may be planted on suitable bottan in the 
low11tr half or the intertidal zone beginning in 
January. All cul toh should be planted by July l 
to obtain maximum growth. Equally a b\mdant set 
was obtained in Horse Pen Creek on shells planted 
between January 16 and July 1. 

If seed is to be planted below low water mark it 
should be at least 2ft long to avoid serious mort­
ality rran borera (Urosalpinx), boring sponge, 
smothering by silt, moss and Bryozoa. Maximum 
growth is obtained by leaving the seed undisturbed 
during its first year, but better shape results 
from transplanting at 6 months of age. Sinoe growth 
is m•st rapid during the late fall, winter, and 
spring, breaking clusters apart and transplanting 
•hould not be done at thia time if it oan be avoid­
ed, as the 1hells are thin, brittle and easily broken. 
Even in midsU11111.er, oysters taken tram between tide 
lines may be held out or water and exposed to direct 
aunlight for at least 24 hoW"a without opening up. 
Following our experience in So•tt Creek, it is r•­
oCIDDlended that transplanting be done as far as 
poHible between July 1 and September &>. 

'l'be ohief' limiting f'aotor in bringing barren ground 
inte production is •ilting. Th8 second factor i1 
availability of shell or other material for harden­
ing. Our Section n., is a small drain about 20 
f'eet anrage width and 300 yards long. It is begin­
ning to develop aingle oyaters or excellent shape 
f'r• OW' 1939 seed, but some 5000 buahela or ahell1 
were uaed to . harden the bottam. Measurement• and 
counts have been made to dete:nnine the quantities of 
shells required for cultch and hardening surfaces. 
Since our shella are· from cannery stocks, the figures 
probably are not directly applicable to other sections 
or the country, where larger oysters are produced, and 
fewer bus he la of she 111 will cover the same area. Here, 
however, in order to cover one acre with a single 
layer of shells, edge to edge, but not overlapping, 
approximately 1900 bushel• of shell• are required. 
Seven hundred is the ma.:rlmum which should be planted 
for oultoh. For hardening, aa much as five timea aa 
many may be needed. Hardening cannot be -done indis­
criminately, however, as will be evident below. 
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CHANGES IN 
NATURAL BO TroM 
RESUI.:l' ING FROM 
PLA.NTING OPERA­
TIONS 

USE OF CLAIRES 
TO PROMOB 
FATTENING OF 
MARKET OYSTERS 

ENEKIFS 

Planted shells aot ••· baffles and promote silting. 
In order to avoid wa.ate of shells due to silting 
over, care must be taken not to form artifioial 
baffles and settling baain1. On experimental 
Section E •• Horae Pen Creek, windrewa of shell• of 
20 feet apart and two feet high were plaoed aoroaa 
the current on mud bottom. Thia was done during 
the summer of 19390 At the present time {Decanber 
1940), mud ha.a oompletely filled the spaces be-
tween the rows, so'that the whole area is again level. 

Brush planted for oultoh ha• a similar effect. In 
Buapa.h Creek, brush waa planted on a hard sand bar 
during t~e period September 9 te 26, 1940. On 
December 9, 1940 from four to eight inohes or soft 
mud had covered the sand. 

An area or about 10 aorH ba1 been inclo1 ed to form 
a ala.ire by putting mud and shell daJu aoro11 th• 
five outlet slough.I. The olair• oonaiata or five 
acres of high ma.rah unfit fer u•e, and five aare1 
divided between mud flat• and drainage aleughl. 
Moat of the flats and aleugha have been hardened 
with shells. and 1,485 bu1hel1 of 1939 seed oyster• 
have been planted in depths Tarying frCllll ene to five 
feete Results show that Tery large quantities of 
shells are neoeaaary to preperly harden the bottom. 
Alti.ugh over 10,000 bushels or shells were scatter­
ed over the mud. much or the seed was not properly 
supported and did not survive. Also, it is evident 
that olairea should not be used for growing purposes. 
but only for tattening, a• the conatuit aubneraion 
resul ta in heavy infeetatio~ with boring sponge, re­
ducing the rate or growth. In the future we intend 
to plant only seed longer than two inohea in length. 
Since hardening ' of bottom and planting of aeed baa 
not been oanpleted, no oonolusiona can be drawn a• 
to the value of olairee. 

Praotioally every oyster enemy except the conch, 
Thaie, and the leeoh, atylpchua, hae been observed 
in thl a area. They includes atarfiahJ borers 
(Euplerua)1 the conohJ !uayoon1 boring sponge, bor­
ing clam {not ocmmon)i Polydora1 Buoephalus1 and 
presumably the protozoan parasite discovered by Dr. 
Prytherch. However. these enemies have been largely 
outwitted by the oyster'• habit 9f attaching itself 
between tide iinea. In the two seasons during which 
observations have been made on our own set, 11 ttle 
or no mortality hae been fol.md between tide lines. 
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F.J.fE?I~ IES 
(cont'd) 

Realtively little mortality ooours if seed are 
transplanted from the intertidal zone to below 
water mark when they are two inches long or 
larger (1 year old), but spat up to one inch in 
length are destroyed within a few weeks. In July 
1939 one hundred and twenty bushels or spat up 
to about 15 mm. (3/6 inoh) in length, and not over 
6 weeks of age, were transplanted from between tide 
lines to hard bottQll about 2 feet below low w~ter 
mark, and were all killed within a month, many showing 
dri 11 holes. Transplanted oys tars of market size are 
quickly infested with boring sponge, which makes its 
appearance within six months, but does not begin to 
penetrate to the inner surface of shells for more than 
a year. The exaot tilllo required to break through to 
the interior is not known, as our 1939 set was only 
put under water in 1940, and in the course or a year 
has not penetrated to the shell interior. 
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TABLE 1 
PRODUCTIO!f ARD DISTRIBDTIOlf OF SEED OYSTERS 

1939 SET 
BOB.SE PD CREEK 

BY Seotiona 

J. B c D E F G H I 
Very Sort Soft Jfud sort Jfud Bank• or Behind Firm Jfud Firm to Soft to Soft Mud Totals 
Mud Flat Flat Flat Channel Dama Sand Hard Finn Shif tin§! Sand -- - - - -

Shella Plant4'd 
For Cul tCJb {l? 

Buabela 

Seed Produced 
(2) 

Seed Planted 
wovember 1939 
to Mai:-oh 1940 

Firm Soft 
Below Flats 

low tide 

2790 0 1960 6000 0 1000 1280 34&> 8540 23.780 
Windrows 

5020 
(3) 

190 0 140 2000 0 260 50 670 20 

0 0 0 140 1485 125 470 0 0 

(1) Estimated. Aotually. no sharp divid·on oan be made between shells used for hardening 
and those used for oultoh as all will oatoh seed if not silted over. Production is 
inveresely proportional to silting. 

s.220 

2.220 

(2) It i• doubtt'ul if more than Bo,C of the seed oysters are picked. due mostly to careleaa­
neH or the negro oyatennen, but in part to the rapid ohange in tide levels~ 

(3) 900 bushels were piclced tram one bank• the other being lef't for measurement or rate of 
gr..th and ruture use. The bank not pioked has greater area than the one picked. 



TABLE 2 
SIZE !J{D SRI RATIO OF NATIVE OYSTERS 

SEAUFURT SOUTH CAltOLIHl 
April 24-June 21, 1939 

Between Tide Lines 

Total Length 
mm. 

Below Market Size 

20-29 ) 
30-39 ) 
40-49 ) 
50-$9 ) 
60-69 ) 

Total 

0.15 
to 

2.1s 
inches 

Per Cent of Group 

Market Size 

70-79 ) 
60-89 ) 
90-99 ) 

100-109) 3.0 
110-119) to 
120-129) 6 inches 
130-139) 
140-149) 
150-159) 

Total 
Per -Cent of Group 

Sub-Totals 
Total 
Per Cent 
Combined Total 

(All Groups) 
%9s 
%~ 

In Clusters 
No:-Indi viduals 

9 3 

0 3 
0 6 
0 19 
3 11 
~ ~ 

7 52 
12.0 88.o 

6 12 
13 9 
s 9 
6 s 

10 2 
3 0 
3 1 
1 0 
3 0 - -so 38 

57.0 43.0 

Ho. Individuals 
S7 90 

147 
39.0 61.0 

281 
4S.o 
55.0 

In Singles 
No 7" IndiViduals 

9 3 

0 0 
0 1 
1 4 
0 6 
2 11 -
3 22 

12.0 88.o 

9 9 
10 9 
19 12 
19 9 
s 1 
2 1 
3 0 
0 1 

- -67 42 
61.0 39.0 

No. Individuals 
70 64 

134 
$2.0 48.o 

~arket Size Oysters Only 
Clusters and Singles 
%9s 

Below J.mrket Size Oyster~ 

%~ 

Belew Market Size 
Market Size 

Clusters 
9 ~ 
Per Cent 
12.0 
88.o 
l~ 

18 

56.0 
42.0 
l~ 

59.0 u.o 
Clusters and Singles 

%9s 12.0 
%09 88.0 

Singles 
~ 3 
Per Cent 
4.0 34.0 

96.0 66.o 
lc>D.n l~ 



TkBLE 3 
.SUMMARY OF EHVIROMENTAL DA TA, BEAUFORT, SOUTH CAROLINA 

Temperature oc Average Maxim,_ Minimum 
1939 1940 1939 1940 1939 1940 

January 12.2 7.2 15.8 10.0 9.7 3.3 
February 1s.2 10.4 17.8 13.l 12.8 5.6 
Ms.rob 18.o 14.6 21.4 16.7 12.2 12.8 
April 21.8 19.0 26.0 22.8 18.9 17.2 
May 25.2 22.6 29.4 26.l 20.6 18.9 
June s:>.6 27.8 31.6 29.4 30.0 26.l 
July 8().6 .. &>.6 32,0 3Sel 29.2 29.4 
August 29.8 S>.2 30.0 31.7 29.4 29,, 
September 
Ootober 23.7 27.8 19.7 
November 16.2 19.4 11.7 
Deoember 12.6 us.9 ;Ll.7 

Salinity 
o7oo a·t 17.&• 

January &>.o~ 30.32 S>.42 32.07 29,67 28.&9 
February 28.67 26.87 29.99 29.47 26.M 24.32 
llaroh 20.67 2S.99 24.79 26.06 17.72 22.72 
April 22.79 24.20 24.3' 26.64 21.96 22.45 
May 25 • .f.8 26.29 27.09 28.99 24.43 26.21 
June 26.49 29,63 27.98 &>.48 26.33 28.80 
July 27.21 29.60 28.61 80.68 26.19 27.79 
Augu1t 27.36 27.60 27.26 
Septcber ---~ 

Ootober 29.99 30,41 29.49 
lovember 30,47 31.43 28.96 
Deoember 31.70 31.98 31.42 

.E!! 
Jmuary 8.1 8.o 8.1 8.1 8.1 
Februaey 8,1 8.1 8.1 8.1 8.1 
Jfaroh 7.9 8.o 8.1 8.1 7.7 
April 7.9 7.9 7.9 8.1 7.8 
May 7.9 7.9 7.9 7.9 7.7 
June T,8 a.o 7,9 8.1 1.1 
July 1,8 7.9 7.9 8.1 7.7 
Auguit 1,8 7,9 7.8 
Septt1111ber --
Ootober 7,9 9,0 7,9 
Novmber 7,95 8.o 7.9 
Deomber 7.9 e.o 7.9 
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Table 3 
Surrunary of Environmental Data, Beaufort. South Carolina 

(cont'd) 

Trans pe.renoy 
Seoohi Disk 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Average 
1939 1940 

Inches 

91 
72 
58 
42 
43 

35 34 
32 31 
34 

33 
50 
61 

Maximum 
1939 1940 

Inches 

144+ 
109 

77 
62 
59 

44 38 
48 33 
40 

50 
71 
77 

20 

Minimum 
1939 1940 

Inohea 

33 
48 
44 
12 
34 

28 26 
18 24 
30 

20 
34 
48 

555 11 6 
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Figure l9e Cloee-up V18W or Shell-bag Colleotor 


