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INTRODUCTION

The Sea Grant Research Project conducted by NSU at Pointe-au-Chein
is an applied research program examining the feasibility of commercial
shrimp farming in the Loulsianz Salt-marshes. Considerable data has
been accumulated concerning the biology and ecology of Brown shrimp
(Pengeus mztecus), White shrimp (P. setiferus}, and the Bluas crab

(Callinectes sapidus)} since the program was initiated in February

1968,

Unfortunately, basic data from research conducted during 1968
and 1968 is not included in this report and is in the possession
of Dr. Curtis Rose, Dr. Rose has assumed full responsibility for
publishing the 1968-1969 research results (See attached letter.
Appendix attachment #1). A paper describing the net results of the
1968-1969 study was presented to the Association of Southeastern
Biclogists Annual Meeting in April of 1970. An abstract of this
paper was published and is attached as appendix attachment #2.
Several featuresstories have appeared in local newspapers and copies
are attached in the appendix.

Much of the environmental data presented In this report is in a
preliminary form that has not been fully evaluated in terms of its
effect upon shrimp production. Cleoser correlations between environ-
mentel parameters and shrimp and crab populations will be attempted

as time permits during the immediate months ahead.



.

Specific objectives of 1970 and 1971 are: (1) Determine the
effects of water exchange on shrimp production in lLouisiana Salte
marsh Impoundments; (2) Examine the effects of Blue Crab Control on
shriap production in Louisiana Salt-marsh Impoundments; (3) Gonduct
overwintering survival setudies and monitor the subsequent sexual
development of adult white shrimp held in marsh impoundments.

The first part of the report deals directly with results of the
primary objectives, and is followed by physical, chemical, biological,
and management data that may or may not be correlated with results
of the primary objectives. ‘

Phase 1 -~ 1968-1969 Description of project:

Studies concern factors related to the commercial culture of

brown (Penaeus aztecus) and white shrimp (Penaeus setiferus) 1n

Loulsiana. Productivity studied are based upon an extensive culture
approach in which supplemental feed is not added. The basic productivity
and associated ecological factors are variables of the natural salt-
marsh impoundments that determines shrimp production figures.

Two natural sreas containfng approximately 1/2 water and 1/2

salt-marsh (Spartina patens) were selected by aerial reconnisance.

Water control was effected by the erection of earthen dykes around
the perimeter and the installation of weirs for water exchange.

One impoundment contained 20 acres of water and the other 10 acres.
Average depth of both impoundments was 2 feet in the center and 1

foot or less near the marsh.
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Both ponds were managed with the objectives of (1) determination
of the basic productivity of the impoundments as measured in shrimp
production and (2) measuring the effect of fish and crab predator
control on shrimp production., Natural stocking of ingressing post-
larval shrimp occurred across the weirs during night-time flood tides.
Plankton samples taken at night during flood tides in adjacent
bayous revealed the presence of the ingessing larval shrimp during
these periods. Screening through hardware cloth during flooding
periods prevented entrance of large shrimp and predators. Post-
larvae stocking rates were estimated ffom plankton samples taken
at the weir while flooding. Plankton samples taken during mid-day
periods of draining excess water from the impoundments revealed no
escapement of post-larvae.

Predator control was exercised in the 20 acre impoundment by
rotenone apflications for fish and bhaited wire traps for the blue

crab, Callinectes sapidus, Predator control was not exercised in

the 10 acre impoundment. Efficient harvesting of both ponds consisted
of draining surface water at night across the weir into a net.

Shrimp of commercial size rise to the surface and migrate out of

the estuarine areas and into the Gulf at night during ebb tides.

This behaviorial trait was exploited to efficiently harvest the

ponds at the convenience of the investigator. Water levels dropped

no more than 2 inches during any harvest pericd, and were maintained

by subsequent flood tides.



Results

A.

From 20 acre pond with predator control. Brown shrimp
grew to 34 count {heads on nunber per pound) in 75 days
and 12 count in 200 days. White shrimp reached 34 count in
60 days. Total harvest of both species for one season was
125 1bs. of 34 count shrimp per acre.

From 10 acre pond with no predator control. Total harvest
of brown and white shrimp was U4 lbs of 70 count shrimp
per acre., We think this closely approximates the natural
productivity of shrimp in the unmanaged estuarine marshes.
Seventy count shrimp are the average size of wild shrimp
when they begin their return migration to the Gulf.

Dr. Rose has the raw data from the above 2-year study and has assumed

publication responsibilities.

Phage 2 -~ 1970-~1971. Description of project:

Studies are currently evaluating the effeets of water exchange

and blue-crab predation on shrimp production in the previously

described but somewhat altered impoundments. In addition, 2 small

ponds (1/50 acre) each were dug and stocked with sub-adult brown

and white shrimp for over-winter swvival and subsequent sexual

development studies.



1. Water Eichaqge Study
A. Methods

Effects of water exchange studies were conducted in the 10
acre impoundment that was rdduced to 5 acres with an earthen
dyke and subsequently partitioned into 3 areas with plywood
peparations, Two of the partitioned areas were stocked
with wild 12~15 mm brown shrimp postlarvae collected from
the adjacent bayou with surface plankton nets pushed against
ghe current during flood tides at night. Post-larvoe were
stocked at the rate of 12,000/acre. Mortality rates during
stocking averaged less than 1%. Tidal exchange through
L/4" vinyl-coated screen is allowed in one partition while
the other is hield stagnant. Both areas contained 2 1/2
acres of water. A small unstocked L/2 scre area acted as
a control and was treated ldentical to the water exchange
pond to measure the ingression of cost-larval shrimp while
flooding. Shrimp from both treatment ponds were sampled
weekly for growth rates, discase, snd coefficient of condition.
B. Results
Comparisans between ghrimp from the flow and stagunant
ponds have revealed no sigaificant differcnces in growth
rates or condition. It must be pointed out, however, that
those are natural ispsundnents that are ecoleogically balanced,

and the same results micht nst occur in artificial inpoundments
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or even sralier natural ponds. This study terminated on
September 15, 1971 when waters from Hurricane Edich Jlaoded

the impoundments and destroyed the partitions.

2. DBlue-crab (Callinectes sapidus) predation study

A.

Methods

Vinyl-coated 1/U4" wire was used in coastrecziaz 8 study zens
50' x 50' square inside the natural 2C-acre salt-marsh
impoundment. All fish, shrimp, and crabs in the pens

were killed by heavy applications of rotenone onc week prior
to stocking. Three of the ¢ pens contained 259 Swarrinz
marsh, and were markedly more shallow than the six ia the
middle of the pond. Juvenile brown shrimp used in the
predation studies were collected at night from the surface
water o the adjacent bayou during ebb tides in the same
manner described previously for post-larvae collecring,
except a larger mesh net was used. Crabs for the study

were collected sirultaneously with the juvenile shrimp.
Shrimp were harvested 30 days after stocking by repeatedly
seining each pen until all were collected. Supplemental
feed was not added to the pens during the predation studies,
All pens were being stocked with juvenile white shrimp for
another 30-day crab predation study when hurricane Edith

flooded the marsh.



The following table sumnarizes the atocking rates of brown
shrimp and blue-crabs and presents the results of 2 separate
studies of 30 days each.



TABLE I
Stocking Rates and Results of 2 Replicatiens of 30-Day Brown Shrimp - Flues Crab Dradation Ztudies,

Pen #1 Pen #2 Pen #3 Pan # Pen #5 Pen #6
Date 5/10/71 - 6/10/71 ——em—- —————— —————— Control =  «eceee  ceceee.
# Shrimp Stocked 500 500 5C0 sco 500 500
S8ize of Shrimp Stocked 60-90mm 60-90mm 60-90mm 60~90ma 60~50mm 60-90mm
# Crabs Stocked 35 35 75 o 25 75
8ize of Crabs Stocked 75-1.25mm 75-125mm 50-75mm = e=—cee 125-165mm 50~75mmm
& Shrimp Harvested 454 476 350 498 450 4ol
% Mortality 9.2 4.8 22.0 18.4 9.0 15.8
Date 6/29/7) - 7/29/7% ————— memees  eamee- —————— —mmme ccmee-
# Shrimp Stocked S00 500 500 500 560 500
Size of Shripp Stocked 60~90mm 60~90mm 60-S0mm 60-90mm 60-90mm 60-9C0mm
# Crabs Stocked 35 35 75 0 25 75
8ize of Crabs Stocked 75-125mm 75-125mm 50-75mm = ew=e-- 125-165mm 50-75mm
# Shrimp Harvested 455 467 497 y12 435 388
% Mortality 9.0 6.6 0.6 17.6 13.0 22.4
9.1 5.7 11.3 18.9 11.0 21.1

Average Mortality

Crabs were stocked at concentrations considered average or above in the estuarine arcas,

and average shrimp mortalities for &all replications are as follows:

2 Replications of Large Crabs (125-165mm) @ 435/acre =
4 Replications of Medium Crabs (75-125mm) & 609/acre =
4 Replications of Smell Crabs (50-75mm) @ 1305 /acre =
2 Replisgtions of 0 Crahs Stacked =

0/acre

11.0% Shrimp Mortality

7 .4% Shrimp Mortality
16.2% Shrimp Mortality
18.0% Shrimp Mortality

Stocking rates



Crab predationdata from the 3 shallower pens containing

25% marsh are considered unreliable and was not included in the

table because of observed heavy predation by egrets, herons and

raccoons. These predators were never observed in the six pens

containing no marsh.

c.

Discussion of crab predation results

It appears that in the Loulsiana estuaries, characterized
by soft mud bottoms and high turbidity, blue crabs are
not serious predators of brown shrimp at the sizes and
concentrations used in this study. The results even
suggest there might be synergistic beneficial effects
from the relationship, since the highest mortalities
cccurred in the control pens stocked with 0 crabs. These
results are at varience with most thinking on shrimp
culture. Much time and expense has been expended on crab
contrel in the past on our own project in an attempt to
increase shrimp production. If these results are accurate
indications of shrimp=-crab relationships in the estuariles,
a significant expense in shrimp culture will have been

removed. Turther studies are needed in this area.
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3. Overwinter survival and sexual development of White Shrimp study

Date from this study wae presented as a paper to the Gulf States
Marine Fisheries Commissjon's 22nd annual meeting on 22 October,
1971, in New Orleans. This paper is included in its entirity as
the results of the White Shrimp study.
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OBSERVATIONS ON THE BIOLOGY OF
WHITE SHRIMP (PENAEUS SETIFERUS) IN ESTUARINE IMPOUNDMENTS*

Alva H. Harrisv/
Department of Biological Sciences
Nicholls State University
Thibodaux, Louisiana 70301

by

White shrimp generally spawn offshore in the five to ten fathom
curve. Some spawning occurs year round but the majority or peak
spawning appears to be in late spring or early summer. Gravid
females during the spawning peak are often caught inside the five
fathom curve and are sometimes found in the surf. There is
increasing evidence‘that some spawning may occur inside the estuaries
or inlets both in Texas and in Louisiana,

Mr. Frank Ritchie, late senior vice president of Louisiana
Land and Exploration Company, firmly helieved that shite shrimp
were overwintering, breeding, and producing successive generations
in some of the pipeline canals on Louisiana Land property. You
would have to know Mr. Ritchie to appreciate his practical knowledge
of the marsh.

As a biologist, I seriously doubted Mr. Ritchie's belief, but
set up a study to test his theory. The study was not conducted
well, and was almost ignored as a side branch of a brown shrimp
productivity study. The results have been startling, and made me
more aware than ever that technical training is no substitute for
practical knowledge.

*Research Supported by Office of Sea Grant Programs, NOAA, and The
Louisiana Land and Exploration Company.



METHODS AND MATERIALS

On May 15, 1970, an amphibious dragline dug a hole in the marsh
at Point au Chein that was 30 feet in diameter and eventually
stabilized its depth at five feet. The pond was filled with 12
PPT brackish water and allowed fto age until October 15. Minimum
0, levels taken early mornings were consistantly near zero or less
than one part per million until September 23. After that the
minimum 0> levels were averaging near two parts per million.

One-hundred sub-adult white shrimp, averaging 136 mm or 22
count/heads on, were stocked in this small hole on October 15,
1970. Fifty (50) sub-adult brown shrimp were stocked at the same
time. Occasional attempts were made during the winter with a cast
net to determine if any live shrimp were in the pond, and we were
always surprised to catch one or two whites. We did not take Op
measurements or water temperatures from November 27, 1970 until
March 15, 1971.

GROWTH

The first sample of overwintered white shrimp was weighed and
measured on May 25, 1971. Average length was 155.2 mm and the count
was 14 (22 when stocked in October). By July 5, the average count
was 12.5 and remained at that until August 30. From August 30
until September 15 it decreased to 11 count. No brown shrimp survived
the winter. We do not know how many white shrimp were in the pond

during this study but we caught ten to fifteen for each growth sample.



The last sample was taken September 15. No feed of any kind was
added to the pond during the entire study.

SEXUAL DEVELOPMENT

All male shrimp examined during each sampling period after
July 5 showed full developed gonads. These shrimp averaged 13
count.

The first sign of ovarian development appeared on August 3
on an 1l count shrimp. Several shrimp showing ovarian development
have been preserved and will be examined microscopically to study
egg development.

You ﬁay or may not know that a male white shrimp attaches a
spermatophore to the female during copulation. On July 13, 1971,
we captured a female white shrimp with a spermatophore attached
along with the male that had deposited it in the same cast with a
cast net., This whole bit of evidence is preserved and it is quite
evident the male is spent.

This is positive proof that some breeding occurs in brackish
Hs0.

We have no evidence that spawning occurs even though there was
ovarian development. The shrimp we were studying had been in
captivity for 11 months. We were going to overwinter these same
shrimp for another year's study and expect they would have been 6-8
count by next May, but the high waters from Hurricane Edith liberated

tham on September 16, 1971.



JUVENILE OVERWINTER RESULTS

We inadvertently overwintered a few juvenile white shrimp in
another experiment that lends credence to these results. A 50-foot
square vinyl-coated wire pen located in one and one-half feet of
water in a natural pond was stocked with 1,000 77 mm average,

130 count shrimp on August 31, 1970. Most of these were harvested
with a seine on November 15, 1970 (76 days) and averaged 85 mm,

95 count. Those that were not harvested on November 15, 1970

were seined out on April 15 this year and averaged 97.5 mm, 67
count. We estimate these would have been 30-40 count by the May
season, This seems reasonable proof to me that at least some of
the big whites around when the May season opens spent the winter
in the marshes.

LONGIVITY

These observations also shed light on white shrimp longivity.
This study held adult shrimp in captivity eleven months during
which time the average count increased from 22 to 11. How old
were these 22 count shrimp on October 15 when they were stocked?
Using the very fastest growth obtained by the Louisians Wildlife
Commission on Grand Terre as a guide, the eggs would have had to
be spawned during May for the shrimp they raised to be 28 count in
November, and the shrimp we stocked were 22 count on October 15.

My data suggests, but does not prove, that the small white
shrimp (100-150 count) present in the fall are spawned during mid-

summer and comprise the 30-40 count shrimp taken duringqthe May



season. Theée shrimp are probably 20-25 count by October, at which

time they may be as much as 15 or 16 months old. In another 12

months, or the next fall, they are 10-12 count. I had intended

to overwinter this size for another year in the hopes of producing

6-8 count shrimp, at which time they could be three years old.

The characteristics of the life history of white shrimp that
confuse this picture is the fact that spawning occurs over a long
period of time so that there is continual recruitment, and the
growth rates of each spawning peak will vary with the environmental
conditions and food.

IN SUMMARY

l. Juvenile white shrimp can be overwintered in brackish water
ponds in Louisiana marshes.

2. Significant growth occurs between fall stocking and spring
haérvest.

3. Growth, sexual development, maturity, and breeding occurred
between sub~adult white shrimp that were stocked in brackish
pond in October of 1970 and maintained untii September of 1971.

L. Spawning was not observed, nor were ripe females sampled;
however, several females were collected and preserved for
microscopic studies that showed definite ovarian development.

5. The life cycle of white shrimp involves at least two years
growth and may be as long as three years.

6. Sub-adult brown snrimp stocked simultaneously and in the same

pond with white shrimp did not survive the winter.



More data is needed to back up these preliminary observations

and a subsequent study is being planned.

Tabhles I and Chart I summarize the data that was used in

preparing this paper.

o ——— ———



Pond Study of Over-Winter Male and Female White Shrimp - Growth Rates » = - = - - - -Chart I
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TAPTE ]
Dets en Quer-ilinter Study of £ NuAraly P {tp Swrmérm

10~21-70 - - Stooked 109 Sub-Adult ¥White fhodey fn L/23 Acre (3D ft. Dis—stor) Pond
Averagn Length = 136.3 = 22 Count-ilazia-Ca

Saxpling Date Ho., Barpled Av. e Av. Count

Bo. 0 8zrpled Av,. Ba. © fronled Av. gm
§-25-71 12 155.2 1%.0 - - - -
7-8-71 13 162.5 12.5 3 156.7 10 1C%.3
T 7-12-71 18 163.9 12,5 70 159.6 7 163.1.
7-20-71 15 162.1 12.5 7 1856.9 7 157.4
7-26-71 15 1€5.3 12.0 5 3151.2 10 1ca.8
8§-3-71 15 163.5 2.5 & 1%3.8 grl 1£3.6
8-9-71 12 163.3 12.5 S 158.0 7 157.0
8-17-71 12 182.5 2.8 6 183.0 ooy 1¢7.9
8-30-71 9 163.2 12.5% -3 169.2 4 167.0
9~15~71 1. 169.1 11.0 3 261.0 7 172.6
9-16-71 Hurricanas Edith Terminsted Study
® All males with genzds fully daveloped fram this point until tormication of study.,
®® 11.1% Femnlos with overy partially developad.
0t 16.6X Females with evary partially dsvelopad.
. o I
C < C < C C

C C
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The following takles, charts, and grephas are a compilation of physiocal,
chemical, blological, and management records that were compiled during the
1970-1971 phase of the research program, They are listed end itemized
4n the following order,

l. Physical Records

A. Temperature (1) Air Pe 20-21
B Retnzay O oM e
2. Chemical Records
A. Salinity _ Pe 33-42
B. 0, Pe 43-50
C. pH pPe 51~58
D, HH3 Pe 59-65
E. Ritrates, Witrites and Phosphates pe. 65-74
F. Soil Analysis of Pond Dottoms p. 75=-02

3. Bloloricel Recoxds

4., FRespiration and temperature p. 83-09
B, Chlorepiyll A Pe 5093
Ce. Dottom Ivertsbrates pe SL=100

Lhe FKangeenmnt and Fervest Recerds

A, Hatchery Browm Post larvag Shrimp Irom Galvoston,
Texza P. 101

B, Doown Shriwmp Tapging Study 1970 p. 102-103

C. 1970 latural Stocking end Harvest of Brom
and White Chrimp pe 1Ch

D, Fich Rarvested - 1970 p. 105
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E. Lower Pond Water Exchange Records 1970

F. 1570 Upper Pond Harvest Results

0. 1970 Upper Pond Water Exchange Records

H. Wild Brown Post-larvas Shrimp Stocking 1971

I. Orowth Rates of Wild Brown Post-larvae Shrimp 1971
(Closed va Flow System)

Jo Vv K values for Brown Shrimp 1971
(Closed vs Flow System)

K. v K Values vs v mm Lengths for B, Shrimp 1971
(Closed vs Flow System)

L. Count/Lb, Heads-On for B. Shrimp 1971
(Closed vs Flow System)

M, Effocts of Water Exchange on Growth of B, Shrimp
1971

N. Harvest Results of Stocked B, Post=larvae Shrimp
1971

0. 1971 Lower Pond VWater Exchange Records
Blue Crab Predation Study

Ao 1970 Stocking and Harvest Results
B. 1971 Ixperiment No. 1 Stocldng and FEarvest Results
C. 1971 Experiment No. 2 Stocking and Harvest Results

K-Tziue ve Length for Brovm Shrimp

A, Wild Texas Brown Shrimp = Galvoston Bay - 1960

B, 1ild Louigiena Brown Shrimp-Jean Lacrox Bayou
and Lake Chcin - 1571

¥hite Shrirm Stedy

A, % Male and Female bhite Shrivp Showing Gonad and
Ovary Developnent

Pe
P
P
P

P

Pe

Pe

Ds

P

P

Pe

194
106-112
113
nL-117
1ns8-119

120-12)

122~123

12,125

126

127-128

129

130133

13k~13%

pe 1h0-1)2

Pe

1h3-1L5

p. W6

pe 147

p. 18
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B. Average Crowth Rate of Stocked Over-winter
¥hite Shrimp pe 149

C. Average Urowth RateoSf Stocked Female White Shrimp Pe 150
D. Avaerage Crowth Rate of Stocked Male White Shrimp  p. 151
8. Appeadix p. 152
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Closed Pond™s NH. - 1971

(ppm) >
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Flow Pond - RH_ - 1971
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Upper Pond - zmw - 1971
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Deep Right Pond - zmu - 1971
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' NITRATES, NITRITES AND PHOSPHATES OBSERVED
IN THE ESTUARIES OF THE LOUISIANA GULF COAST

Burt Vilson "

Introduction

The phytoplankton and the zooplankton as well as the marsh grasses

yequire certain nutrients for proper growth. These organisms are nlaced

. near thz bottom of the food chain as. for as the larger animals are concerncd.
" It is therefore necessary to understand the metabolism and crawth of these

forms in order that one might appreciate maintenance of the larger animal

species.‘
Two nutrients of eritical important to any growth and development of

aquatic forms is phosphorus and nitrogen. . Phosphorus is an element required

in the energy transfer systems of cells and as such is intimately associated

with metabolic rates. ‘Nitrogen on the other hand 1s an essential component
of proteins and would therefore be a limiting factor on growth.

Phosphorus may be found in water in one of any number of forms, most
of which are subject to the influence of the pH of the medium. In those
envirormant which dxhibit an alkaline'pﬁ this element is usually suspended
as a calcium phosphate or a sodium phosphate. Normally marine and estuarine
environrents are alkaline.. Ground or flowing surface water are richer in
inorzanic phosphates, where as open bodies of water have dilute quantitics
of this substance due to grcater biological productivity. Finally the
amount of dissolved oxygen in a given body of water apparcatly influences
the amount of available phosphorus; evidence suggest an inverse relationshin
between discolved oxygen and soluble phosphate compounds. buch of th

phoszhorus found in the estuarine waters today is due to surface sunoff
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carrying waste of humans and industry.- A considerable quantity of these
phosphates become attached to particulate matter and settle to the bottoms.
These bottoms therefore act as reservoirs of phosphorus, but are often
reluctant to release this element to the water.

" The bacteria and plankton on the other hand rapidly assimilate
inorganic phosphorus and therefore represent an extremely valuable source
of this substance. This phosphate utilization is observed in the diurnal
and seasonal cycle of available dissolved phosphorus, consequently a

reflection of certain types of biological productivity.

TR

Nitrogen found in water was originally derived from the atmosphere

1A TR

and subsequently found its way into the nitrogen cycle. The nitrogenous
compounds in water may come from surface runoff (pollutants), nitrogen
fixation or biological decomposition. Biologically utilizable ﬁitrogen
takes the form of amonia, nitrite and nitrate compounds. The ammnonia

and nitrite are utilized by certain bacteria as a source of energy,
resulting in their transformation into nitrates. As a consequence of these
assimilation and conversion, nitrate-nitrogen is frequently the most
abundant form of this elément in water.

It has been known for some time that the nitrogen to phosphorus (N/P)
ratio represented a-dseful tool for some hiological productivity studies.
There have been numerous studies made on the N/P ratio over a wide variety
of aquatic environment, both marine and freshwater. These give data as
to inorganiec N/P ratio and ratios of organic or total nitrogen and phosphorus.

The one poin t of agreement among these investigations would seem to be

Qﬂﬂthat the total organic N/P ratio fluctuate according to the regquirement of

endogenous plankton and is not necessarily a function of dissolved inorganic :!

elements.

L
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More recently culture studies of marine algae have demonstrated

‘ greater utilization of inorganic nitrogen than would have been expected

. from the mean N/P ratio (Ryther. 1971). In fhet”the conclusion drawn

from these investigations suggest that nitrogen is the limitzng facter in

"algal growth, and that the addmtion of phosphate played only a minor rale.

-

Mdtheds . LT
. The nitrafes.-nitrites and inorganic phosphates of surface water were
"determined for the cultivation ponds’ and adjacent bayou as a part of the

Nicholls State University Shrimp Research Project conducted at Point-au-

Chein. Louisiana. . Nitrates and nitrites were determined by the "Cadmun-

_ Copper reduction™ method of E. D Woods (1967) . The phosphate weare

.'determined by the ammonium molyhdate technique as described by Strickland

(1968) . All samples were frozen as soon as possible following their

"collectlon. Prior to analysis the samples were thawed in a water bath

and filtered through 0.45 micron millipore filter.

Results

The results of the nutrient analysis of the estuarine waters are

illustrated in Figures l. 2, and 3. In Pigure 1, it is observed that W03-u

‘ ug at/liter varies from a Llow of 0.7 to a hlgh of 11.4. In 1952, Robert

Waldron surveyed Timbalier Bay, Louisiana and found a seasonal variation

- of NO3-N of 0.3 - 4.7 ug at/L. . S, Z, Qasim (1969), on the other hand

observed that in the tropical estuary of India the surface water XO,=N ug

at/L. seasonally varied between 0.31 - 40, The extremely high levels of

nitrates were obtainad during the monsoon season, a pariod when a great

. deal of surface runoff entered the estuaries. In Figure 1, it might be

‘noted that the sample collected during the latter half of September were
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-above average,apparently the result of high tides caused by‘hurricane Edith.

In ?igure 2, it 1is observed that the POy-P ug at/L. varied from 0.3
" to 2 4, Again the mean aeasonal values appear to be higher than those
observed by Waldon {1963), in Timbalier Bay, which varied from G.12 -
0.87 ug at/L..Qasim (1969) in hia studies found EOC -P in the order of
0.36 - 1.0 ug at/L with no appreciahle influence by mansoons, which is
in acreement with our findings. During the winter months there has been
an elevation of nitrates and nitrites in the cﬁltivation pond. These -
éxtremély_high values are thouﬁht to be due in part to the excrement
‘doposited in the water by large numberswof birds that inhtbif the pondé %.
during these months, in addition to reduced braductivity. - ,  i
The ﬁbrmally acceptable N/P ratio for séa water is iS:l,'howevef;
- this ié apparently not reprasentative'of estuarine waters. In Qasim'’s
(1959) studies he found that the N/P ratio varied from a high of 40:1
during the monsoon month to a low of 0. 53 1 for pre-monsoon periocds. The
N/P extrenes cbserved in one of the culture in the Nicholls Project wos
I28 :X and a low of 0:0.85., However, it should he pointed out that the
current feeling among research is that éhe N/P ratio does not necessarily
-reflect true productivity, (Ryther 1971). .fhere dppeérs to be a close
' qorrelation between the cycles of phosphorus aﬁd organic pfoduction in
estuarine wateéa; whéreas'the nitrogen cycle is“completely uncoanected

with the productivity rhythm. In fact, Currie {1958) found no significant

increase in the rate of photosynthesis when the water samples were enriched

with inorganic nitrogen and phosphorus. Rythus (195§) chbserved that the

instantaneous concentration of nutrients is not as important in affecting
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5 e .
produotivity as the rate with which these elements are regenerated and
absorbed in forms other than the inorganic gsalts. This observation might
~well explain the variations revealed in Figures 1l and 2.

It should be further noted that the levels of phosphates in the
impoundments as well as the bayou is fairly consistant in comparison to
the nltrates. There appeals to be abundance phosphorus in the marshes
for proper nutrition and growth. . The data for N03-N does suggest
considerable fluctuation in the available of this nutrient in these pondq,
but as stated previously nitrogen is incorporated more significantly by

plankton than phosphorus. ;
In a pond calture study,More (1969) fbund that even with the additzon
of fettilizer the LO3-W fajl to increase._ _ -
It therefore seems apparent that_these mafso ﬁonds do contain
'qufficient nitrogenraho bhosphorus to maintain abundant bhiological
productivity.. This productivity io'ovﬁdently‘limitedlonly'by the availabl

'-sunlight. oxygen and typea'of orgonism fhat hight inhabit these environments.

. —— -
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SEA GRANT RESEARCH PROJECT
SOIL ANALYSES OF POND BOTTQMS

The primary objective of this phase of the Sea Grant Studey was to
analyze the pond bottoms for the following: Ortho=Phosphates, Nitrates,
Nitrites, Ammonium Nitrogen, Organic Matter Content and pH, These analyseé,
were made at bi-weekly intervals except organic matter which was determined
at 90=-day intervals,

The purpose of these analyses was to determine whether these soils
were deflcient in the above nutrients and to try to detect any changes in
these nutrients that could be related to the water sample changes as well
as variances in shrimp production.

Any diffhrepcaa in production due to the primary treatments might be
escertained as‘sﬁch, if no differences in theipond bottoms could be detected.

The soil samples were taken at bi~weekly intervals from the upper pond,
the lower open and closed ponds and a sample from the bayou adjacent to the
lower ponds during the first year, Beginning the second year, sampling
was done at approximately 60-day intervals to substantiate the results of

the previous year,

PH determinations were done with a Beckman pH meter, while the other
analyses were done with extrac¥ion of the desired element with acid extraction
solutions., After filtration, and proper dilutions for each procedure, reagents
were added to bring out the.colors and these color changes were then read on
the Spectrophotometer to determine the eamount of the desired element in parts
per million, *

Organic Matter Content determinations were made via the Sulfuric Acid

digestion method, After digestion, the solution is clearified and a color

-
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indicator dye is added. The solution is then titrated with a basic solution
and the organic matter percent could be computed.

A determination of the scil type at the beginning of the project was
made and the results showed that the pond bottoms fell into the textural
class of a Silt Loam, Soils from the three ponds showed an analyses of
12% clay, 15% very fine send and 73% silt,

The results are as follows:

Ortho Phosphates = 100 + parts per million in all ponds and throughout the

year.
Nitrates - Less than 10 ppm in all ponds and throughout the year.
Nitrites = No trace in all ponds and throughout the year.

Ammonium Nitrogen -~ More variation here than any other determinations.

"It ranged from 0 ~ 10 parts per million., There seemed to be no particular
pattern. dne week one pond was higher while the next week the same pond
was low. 1In all ceses the results show that NH4 Nitrogen was low even
though there were some fluctuations,

pH - These determinations also were consistent, ranging from approximately
7.0 to 8.0. No trend or pattern showing one pond 5eing consistently
different from any other,

Organic Matter - Organic matter percent was fairly high in all cases ranging

from 8 ~ 11% in the three ponds while the bayou samples were consis-
tently 2 to 3% lower than the pond samples,

Ca - Determinations were made early ln year, All ponds showed high with

regards to this element,

These results show that there was no obvious differences between the

three ponds in question with regards to soil mutrients. = All of the ponds
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reacted similarly. Any small change in one usually occurred in all, indicating
either an experimental error in technique or in fact all ponds very similar

in nature and reaction,

The defiéiency of the elements in question is difficult to ascertailn,
since norms for the quantity of the elements ere not known. Compared to
agricultural soils, the Organic Matter Content is very high and should pro=-
vide an ample supply of some of the elements. All forms of nitrogen were
low and this was difficult to understand since Organic Matter is the principal
source of nitrogen in soills, However, since nitrogen is very soluble, it
is possible that the nitrogen went into solution as soon as it was released
by the organic matter.

The pH levels were consistent and a little higher £han agricultural
soils. The presence of sodium in the salt water probably accounted for the
higher pH levels and would be normal for these soils. However these values
were not high enough to interfere with normal reactions and interchanges,ih
the soll. Phosphorous levels were high throughout the year and no problem
exists here.

_No differences between the three ponds were detected during the study
as far as the soil was concerned, Nelther was there any variation from season
to season.

Apparently any mineral depletion from the soillwas counteracted by
a gimilar addition from dying animal and plant life, There seems to exist
2 c¢losed and complete cycle in regards to soil fertility with natural production

The purpose of the analyses was to determine or detect any differences
if any and to try to correlate this to the variances in water changes or shrimp

production. Since there was no change in the soil in this study, no association

77
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or correlations'cnn be made. However some of the nutrients are utilized in
the food choin of shrimp, Either the phytoplankion are getting thelr nutrients
from the water and not affecting the soll or the minerals being used are
roplenished as rapidly os they are being usod, therefore, showing no change

in a soil analysis at periodic intervals,
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Soll analysis of the Research Ponds (Upper Pond) of the N.S.F. Sea Grant
Research at Polnt-au-Chein for 1970-7) (Results expressed in Parts Per Million)

TABLE I

79

Nitrites Nitrates Ammonium N. Phosphorous pH Organf% Yatter su;..
0 - - 160+ 7.0 2.8
0 5 - 100+ - 10,9
0 5 - 100+ 7.1 10.4
0 20 - 100+ - -
+] 10 2 100+ 7.0 9.7
0 10 5 100+ 6.8 -
0 10 2 100+ 8,3 -
0 8 8 100+ 8.0 -
0 1 5 100+ 7.6 -
0 1 6 100+ 7.5 -
0 0 10 100+ 8,0 1.8
0 0 6 100+ 7.5 -
0 0 10 100+ 7.2 -
0 0 6 100+ 8.0 -
0 o 3 100+ 7.7 -
0 0 6 100+ 7.9 -
0 0 1 100+ - -
] 0 2 1004+ 8,1 - [
0 0 2 100+ 5,2 -
0 lO 0 100+ 8.3 10,5 :
0 0 0 100+ 7.8 9,0 t
0 7 11 100+ 7.7 10.8
1] 0 4 100+ 6.8 10.8
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Q - TABLE II
® Soil analysis of the Research Ponds (Lower Pond-Open) of the N.S.F. Sea
Grant Research at Point-au-Chein for 1970-72 (Results expressed in Parts Per Million)
7o

70 Nitrites Nitrates Ammonium N. Phosphorous pH Orzanic Matter s .
March 0 - - 100+ 7.2 8.6

O April 0 5 - 100+ - 10.1
May 0 5 - 100+ 7.1 10.2
June 0 , 10 | - 100+ - -

A July 0 10 5 100+ 6.9 8.0
July o 10 0 100+ 7.1 -

 Aug. 0 10 2 100+ 8.0 -

D auvg. 0 7 5 100+ 7.7 -
Sept, 0 i 12 100+ 7.4 -
Sept. 0 B 1 5 100+ 7.4 -
™
t. 0 0 5 100+ 7.9 11,3
Oct., Q 1) 1 100+ 7.6 -
Oct, 1] o 3 100+ 7.5 -
™
Nov. 0 0 1 100+ 7.6 -
Dec. 4] 0 0 100+ 7.9 -

' Jan, 0 0 2 100+ - -
Feb. 0 o 1 100+ 8.1 -
March 0 0 11 100+ 8.1 -

N
April 0 Tr. . 2 100+ 8.2 8.8
June 0 o 6 100+ 8.2 8.4
August 0 ' - 0 11 100+ 7.7 8.7

o .

Sept, 0 0 0 160+ 11.0 10.2
Y .

~t
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-~ - TABLE III
& Soll analysis of the Research Ponds (Lower Pond-Closed) of the N.S. F. Sea Grant
Research at Polnt-au-Chein for 1970-71 (Results expressed in Parts Per Million)
0 Nitrites Nitrates Ammonium N, Phosphorous pH Orgéaic Matter s~ sa.
March 4] - - 100+ 7.3 8.8
Qprid o 5 - - 100+ - 10.2
May o 5 - 100+ 7.2 10,0
June o 10 - 100+ - -
Quiy 0 10 5 100+ | 6.9 8.1
July Y , 10 0 _ 100+ 7.2 -
Aug. 0 10 1 100+ 7.7 -
Giug. 0 8 5 100+ 7.8 -
Sept. 0 1 6 100+ 7.5 -
Sept. 0 1 5 . 100+ 7.4 -
OO( 0 Tr. - 4 100+ 7.8 11.8
oct., 0 0 ‘ 1 100+ 7.6 -
Oct., 0 0 3 . 100+ 7.9 . -
(;Iov. 0 0 3 100+ 7.5 -
Nov, 0 0 2 100+ 7.7 ' -
Dec. - 0 0 2 100+ 7.8 -
&
Jan, 0 0 0 100+ - -
Feb, 0 0 3 100+ 8.0 -
Maren 0 0 1 ‘100-!- 8.1 -
OApril o ' 0 1 100+ 8.3 10.3
June 0 0 6 100+ 8.3 10.8
August 0 . 4] 8 100+ 7.7 9.7
CQ.St:mt. 0 0 2 ' 100+ 7.2 9,6
\o? .
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1970
March
o April
May
June
o July
July
AUE.
o Aug,
Sept.
Sepf.
o “ct.
oct,
Oct,
O Nov.
Nov.
Dec,
1971
¢ Jan.
Feb,
March
O April
June
August
® Sept,
!

Soil analysis of the Research Ponds (Bayou) of the N. S. F. Sea Grant

TABLE 1V

B2

Research at Point-au=Chein for 1970-71 (Results expressed in Parts Per Million)

Nitrites Nitrates Ammonium N, Phosphorous pH o;z:hici%ﬁﬂﬂzﬂ“c
0 i0 2 100+ 7.5 7.5
0 10 5 100+ 7.2 -
0 10 ‘ 5 100+ 8.2 -
0 7 1 100+ 7.6 -
0 1 7 100+ 7.7 -
o] .Tr. 2 1004 7.6 -
0 Tr. 4 100+ 7.9 5.4
0 Tr. .5 100+ 7.5 -
o) Tr., 0 100+ 7.5 -
0 Tr. 0 ‘ 100+ 8.0 -
0 Tr. 6 100+ 7.9 -
0 Tr. 1 100+ 7.8 -
0 0 6 100+ - -
0 Tr. 0 100+ 8,0 -
0 0 1 100+ B.0 -
0 0 0 100+ 8.0 4,7
4] T, 6 100+ 8.2 10.2
o Tr._ 3 100+ 7.3 8.6
0 Tr, 0 I100+ 11,0 2,3
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Diurhal 02 Method For Primary Productivity Method

1. Dissolved axygen was determined by the Winkler Method at four (4)

ﬁoqr intervals beginning at midnight through the whole 24 hr. day, in each
pond. Each dissolved oxygen determination was the average of 3

samples. -

2. Temperature was recorded for each pond at each oxygen sampling

period. *

3. Primary productivity and respiration were then determined for each

pond using the method given by Odum and Hoskin (Publ. Inst. Mar. Sci.

5:16-45, 1958) on page 18.



Diurnal Op Studies (p and r ih'gm./Ma/day) (k in gm./szhr.)

BY

f!b Date Pond 1 Pond 2 {(Open) Pond 3 (Closed) Bayou
®  ar. 20, 200 p= 0.30
I Ir= 1.50
k= 0,10
Avre 3, 70! p= 1.83 p=, 1.33 p= 1l.1b
o = 4038 = 1.08 l§= 2000
Apri 17, 70t p= 2,46 = 2,77 p= 7.79
k= 0,105 k= 0,0k k= 0.72
May 1, 70° = 1,86 Pz 7.98 p= 5.95
o r= 2,10 r= 14,34 r= 4,27
. = 0.165 k= 0.85 k= C.1l1
May 16, 70! p= 1.78 = .74 = 6,90
r= 3,37 r= 7,74 r= 8.64
= 0,14 k= 0,015 k= 0,315
C | Kay 30, 70' 3= 4.97 = 13,36 p= 13.12
r= 5.0‘* r= 19012 r= 170??
k= 0.08 k= 0.?9 k= 0072
June 12, 70! p= 8.02 p= S.64 p= 2.24
r= 19.21 r= 16,49 r= 0,36
O = 1.60 k= 2.07 = 0,00
June 26, 70! = 5.83 p=  7.43 = 10,57
r=s 10.64 I'= 19.41 = 18011
k= 0.""’95 k= 1-25 = 1011
July 10, 70  p= 5,08 p= 4,24 p= 6.33 p= . 1,63
e r= 11,64 r= 8,82 r= 16.35 r= 3.20
= 0,64 k= 0,41 ks 0.81 k= 0,53
July 25, 70! p= 4,95 p= 6.69 p= b.43 p= 15.58
r= 15.95 r= 19,89 rs  7.13 r= §C,00
k=‘- 1.36 k= 1.6’"‘ 1E= 0.30 = ?'5?
Q chl= 20.;9 c¢hl= 13,98 ‘¢hl= 10,16 ¢hle ——
iug., &, 700 o=
Ir=
k= .
chl= 25.71 chl= 27.21 chl= 29,99 chl= 27.52
™ . Aug, 21, 70! = 7.6k = b.74 p=  7.09 p= 3.1%
r= 2h,72 r= 6,49 r= 13,58 r= 61,40
chl= 29,45 chl= 30.77 chl= 24,97 chl= 16,01
Sept. l*' ?O' = 2.?1 p-"= 7.12 P= 6082 = 0.?0
(‘\ r= 1*038 = 11.33 r= 8.82 r= l?.8£i‘
= 0.13 k"-E 0.90 = 0.53 }C= 1.69
¢hl= 17,07 chl= 31,24 chl= 29,55 chl= 15.43%
S;EPt. 18’ ?0' p: 5.33 P= 2089 = 2.81
r= 13,03 r= 6.38 r= L,52
k= 0,72 = .28 k= 0,155
® chl= 16,08 chl= ¢hl= 19,75 chl= 9,06

10.53
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- Diurnal 02 Studies page 2
A nate Pond 1 Pond 2 (Oven) Pond 3 (Closed) Baydu
® oet. 2, 70! p=
r=
k=
chl= 15.19 chl= 16,33 chl= 15,33 ¢hl= 13,14
Oct. 16, 70! p= 0.72 = *3.,50 P= 2,05 F=  0.22
- r= &8.81 = 67,89 r= 40,28 r= 20,7
k= 0.%1 = 3,31 k= 1,97 k= 2.CL
chls 8.24 ¢hl= 8,17 chl= 8.65 chl= 3,17
Oct. 29, 70° = 6.92 p= 10,00 p= 1.54 = 0,19
Ir= 18.92 r= 214?2 = 1.88 Ir= 2003
ehl= 3,49 c¢hl= 8.91 c¢hl= 6,78 chl= 1.04
Nov, 13, 70! = 7.55 m P= 2,05 D= 0.1%
P 19.3? = Ir'=s 5.61 Ir= 500:'
k= 2.20 k= k= 1.20 k= 0,00
chl= 13.7% chl=z 9,53 chl= 13.84 chl= 7.02
© pec, 22, 700 p= 12,36 pe 12113 p= 14,99 p= 6.3
r= 32.57 re 27,01 r= 34,91 r= 23,27
k= 1.92 = 3,04 k= 2,02 k= 1,72
Ch]-: 18951 CI11= #3.58 Chl'-'-' 59023 Chl= 1301'[
Jan. 14, ran p= 3,33 P= 3,40 p= 3.92 = 1l.C2
k= 0,325 k= 0.94 = 0,195 k= 0,377
chl= 14,85 chl= 43,29 chl= 55,14 chl= 21,37
Feb. 19’ ?1' p= 60?0 = ?ll}s = 6.?2 P: 1.05
r= 11,24 = 12,88 = 12,09 r= G.b3
o = 0,125 = 0.24 k= 0,320 k= 0.4%15
chl= 9,05 chl= 49,38 cehl=s 635,44 ¢hl= 13,5¢
R+ b " 121 710 p= 1.96 = 13,11 p= 23.’!-'“
r= ¢, r= 41,84 r= 63.41
k= 0.?9 = 3.98 % 5.1}2
o chl= 4,90 chl= 48,88 chi= 61,80 cnl= 6,07
tar, 25, 71t = 3Z.11 p= 2,51 = 10,07 p= 14,63
’ r= ‘*066 ‘I'= 5.21 r= 25002 i= ;-l':
k= 0,20 k= O.41 k= 2,86 k= 0,03
APr 16, 71t p= S.7h = 11,25 p= 1.18 = l.22
= 0,125 s 3,82 = 0,49 k= 0,10%
enl= 11,57 chls — chl= - chl= 10.25
o
o b
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Chlorophyll é Method (From Lorenzen 1967 Limnol. Oceanogr. 12(2) :3u3-3u6
1. Chlorophyll a Determination - Every month duriné winter and every
2 weeks during spring thru fall a 1 gal. random sample of the water
column was collected.
These were brought immediately to the laboratory and filtered thru
5.5 em. glass fiber filteres. The phytoplankton in the samples
accumulated on the filter. The amount of water filtered varied with
the densitj of phytoplankton populations. The amount’of water filtered
was recorded for each subsample. The filters were then stored in
glassine envelopes in a freezer until extraction of chlorophyll could
be done. ‘ ,
The extraction process was performed as follows: The filters
were first ground in a tissue grinder with a few mls. of acetone
(Spectrograde). A hand power drill with variable speed control was
used to turn the pestle of the grinder. Usually one minute at maximum
speed was sufficient to disintegrate the filter and in the ﬁfdcess
to break up all the cells. The ground up filters and acetone were
then poured into centrifuge tubes. A few mls. of clean acetone was
used to rinse the grinding vessel. The total volume was kept under
10 ml. The tubes were allowed to git for 20-60 mins. to pervit
pigment éxtraction. The tubes were then shaken, centrifuges, shaken
again and centrifuged thoroughly. The acetone containing extracted
pigments was measured for volume and pipeted into cuvettes. Light
absorption as 0. D. was measured at 665 mu and 750 mu. The samples
were then acidified with 2 drops of HC)l and the 0. P. determined at

665 and 750 mu. Chlorophyll a in mg/m> was then qalculated according

to the following formula. See attachment.



S

Chla(mg/m’) = 26,73 x (665, - 665.) x v

665

0

1

¥ g X 1l
= gbgorbance before acidification
= ghasorbance after acidification
= golume of acetone used for extraction (ml).

m Jiters of water filtered

« path length of cuvette (cm,) = 1.17

e WY



I- E-ri J———
)
3."_“.. - . ; 7 _ _ _ = m——— .
Rl DR P T N T ‘.. R TN A NS
SETE BESEA EURRR RRERY EEEE ____ Ve __ M T..,, Ll e :Nn._,
. e (R debap dem | ey IR s
R e S D DRSS S RS DR UR ] F RN I NENY Ry SR P T N A I e -
St Dokl RSN DS SE N E __ A e R L e e | E
it Dbl e ol Rt S o R B N RN R RS RN B X * BE 3 3=-E) FREE - | ey o
M) | - ..L_ -4 1] 3| h:__ “.lm.““” _,_‘ m S ~.m|_l. _...._ﬂ“._.mn _ .m.*. _iur.h_—_ 4oy - nil. fu
2. - RN [T ' ras i I AR T I e e T e i
[RESS Bohword ahll b g b B B 5 K] .I..__ Phoe e L] Gkl Bl | e | —r |
- - — e Ji.—tdlq ] -4s |- | A - - - -l - L . - .,.- - - I-I..IT R
” Rt R Rt teees) il | NIE | mxpnkog ol s A=t s ERAN pas _,l_u_ _H kel oot rpotmmia Kinters
' —_ v——— - . ae ~ S .. ; 4 .
—I||¢Ia.. —_—— - .ml.. _.t.w lTHnw]— .“m_l Y I (IR _v!. N B B LT R (R, -
e | s | it b g | ST I ) ORIV - ! pk Ba i Nl N ol R -
=SB et padnd ransd KNS TNR H i e e s e an)
T — [N R : = :
c eI T il e P
) . | 2
AR —
ball
T —17

3
Apeil

: o :
o3 — r
f— ] =——— it

i) m'_l

11—

Feb.,

ve)) gl oy

2l
-Ttu\b

: il I
RRYERR: AE=S i RaEE IO
1 hf. _“ : L
A et A t Y
FLL A D R D e | o
1 i . ’
P : |
T R
| R T L
{3 . i vl 1
i “ __ _
IER RSN, "_m IR :
3 BHNHIERE
o _r..m._ T ___
| LR T [
4 m.._““““ ' o 1w e H ' :
R R ] et B I o
LB S Y ¥ R U Erne prme pv pere s S
s 90T RS NSRRI REE U2 FRURARN Y e
; - 307- TR KR e SR DO FESRURRI R EREE.
201 T S0 FATA RS AT PR EF T BN I
__.I_. S R I H T N AN “_
ﬂ....l..llud | [ s da _ﬁ oo .h” ' NN
. . v IRE IS RN
Rah ity | mn Ut T (R R I

D)=
¢
">

> Lo B & 3 i PO ST :._.w

™~
Y
N
AN
N
N
¢
<
o
N



, . Al.\?&.\.nu\b\m\\\\ﬁu\ Q@%\.#Q v
2 | -
&m PN.JW n~ o . . B,
40 Ywm ’ 1
bs
bo ,
65 .
. og— w. !
55 . .
s C . .
4 LT ¢ H
3 . , - 4 .
§ % - . . i
ﬂdm.ﬂ . . NS -
R . :
! 8 " - . ﬁ X
e Al
r [ ”O ’
: -W TH +1
o . _ﬁ
H 6 ) ‘
5 . — :
._.piﬁ. — f“b : — _““.H.F mn —.. 2 | N.u..— ___m-{d—v\ _H h.\‘= " x Lilx .— 1_ N
) N ) ] R e | NG |7ofaa ] M a0 Fre 79 R +
Peet r 1770 — 470 _ ofro | oo \ Sfre | 90 | sy _ wte | szt0 | s 4 2402 _Ja\v\
R O ST S AR o € ¢ ¢ e c C

a0
&
20 *
5

/0



= FLOW POND BOTTOM INVERTEBRATES 1970-71
Round ; Insect
Nate Polychete 0ligochetes worms '"AmpHipods lLarvae Ostracods Isopod  Zoea Clam
N-3-70Total No./m 720 1440 160 80 80
*% of Total 29.0 58.1 6.5 3.2 3.2
11-18-70— 80 160 2140 80
14 .3 28.6 uz2.8 4.3
5-1-70 1,040 BO g0 80
R1.25 6.25 6.25 6.25
5-14-70 400 160 -
71.1 28.6
g 320 400
5-28-70 TR St .6
6-12-7 80 80
50,0 50.0
65-29-7 80 80
o 50.0 50.0
160 2u0 160
B-7-70 28.6 42.8 28.6
_ _ 80 -
. 2u0
9-4-70 100.0
9-18-70 80 240
25.0 75.0
30 240
10-9-7 35.0 75.0
160 720
12-u-7
18.2 81.8
LT No
12-14-78 Results found
80 1b0
1-22-71 33.3 66.7
C L@ & . € L\ <
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CLOSED PONb BOTTOM INVERTEDBRATES 1970-71

’ Date Pglychate Oligochetes Roundworms Amphipods Insect Larvae Spider Crustat
y-3.70 |fetal No./m 720 160 160 | 1,280 240 —
°s of Total { 28.1 6.3 6.3 50.0 5.3
4-18-70 3.5 7.8 7502
3170 30.9 5.1
5-14-70 - 03?3 '
5-28-70 Sé?g Sé?g
6-12-70 Egsults Found
6-29-70 103?3 _ —
8-7-70 so?g 50?3 |
8-21-70 7.0 TN mig
8-4-70 5.0 so?g -:
9-18-70 |- e — - NI
10-9-70 1008.%
12-4-70 15?3 6?‘? ag?g N
;. 12-14-70 ﬁgsults Yound il —
1-22-71 ) 33?? ' éé?g {




UPPER PONN BOTTOM

INVERTEBRATES 1970-71

Datoe moHMnrm tes Oligrochetes Roundworms ., Amphipods Insect Larvae Ostracods Clam
Toral No./m“ 80 160 320 160
4-3-70 |=7 of Total} 11.2 2202 e T 22.2
160 160 560
-18-70 18.2 18.2 53.6
80 2.u80 80
3-1-70 3.0 94.0 3.0 -
30
5-14-70 50.0 50.0
T, 280 80
5-28-70 oy, T 5.0
80
6-12-70 50 0
160
80
8-7-70 TOU.0
80 160
8-21-70 33.3 66.7
160
. .
g-1}-70 100.0
80
wluumlﬂo HOO.O
160
10-9-70 500
80
12-4-70 560
80 80
12-14-70 50.0 50,0
1-22-7 240 80 2uD
1 42.9 14,2 u2.9
C () C € '3 C € € «
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Bottom Invertebrate Repdrt 1970-71

Flow _ Pond Clogsed Pond Upper Pond

Date No./m? wt/A(1lbs.) No./m® wt/A (1bs.) No./hg wt/A (1bs.)
4-3-70 2,480 73.76 2,560 108.08 720 13.03
4-18-70 560 34.41 1,920 71.19 ‘880 299,20
5-1-70 1,280 93.21 880 81.94 2,640 78.16
5-14-70 560 35.30 320 23.59 160 6.u8
5-28-70 720 33.09 320 1.34 1,360 67.16
6-12-70 160 s o 0 80 14
6-29-70 160 .28 160 1.41 160 .28
8-7-70 560 18.59 160 1.67 80 1.62
8-21-70 80 1.97 800  22.90 2u0 14.08
.9-4-70 240 11.69 160 11.44 160 5.91
9-18-70 320 10.84 2,160 64.78 80 3.24
10-9-70° 320 6.UL 80 1.58 160 8.45
12-4-70 880 50.08 1,200 85.73 80 %.29

12-14-70 @ 0o 0 0 160 4,72
1-22-71 240  12.18 210 7.83 560 13.55

fh
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Flow Pond -~ Bottom Invertebrate

R LA ]

o e — f

§-18 5-1 5-14 5-28 6-12 6-23 B8-7 8-21L 9-4% 9-18 10-9 12-4 12-14 1-22

1870 : 1971

Sample Dates

C C C < 3 C C < C



lo./m?
1200
3000
2800
2600
00
2200
2000
1800
1600
L5000
1200
1000
800
600
400
200

wt/?

(1bhs.)

112
105
98

]

CLOSED POND - BOTTOM INVERTEBRATE

L L A B T T

4/3 4/18 5/1 6/14 5/28 6/12 6/29 8/7

8/21 9/4 9/18 10/9 3i2/u4 12/14

/22

™

- 1970 —

Sampl Dates
€ o

<

1971
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zo.\am wt/A
———— (lbs
3200 112
3000 105
2800 98
2600 01
2100 8l
2200 77
2000 70
1800 63
1600 56
1400 149
1200 42
1000 35
800 28
600 21
400 14
200" 7
0 0
’
¢

Upper Pond -~ Bottom Invertebrate

fa2

2972
)
%) 4/18 571 5/14 5/28 6/12 6/29 8/7 8/21 9/¢ 9718 10/9 12/4 12714 1/22
1970 1971
Sample Dates : J
4 C c c C | C




6-5-70

6-2-70

6-5~70

6-5-70

. 6-6-70

6-6-70

6-7-70
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BROWN POST LARVAE SHRIMP RECEIVED FROM
FISH AND WILDLIFE SERVICE - GALVESTON, TEXAS

pate Received: Time: 2:30 A.M.

No. Shipped @ 30,000

9% Mortality : Less than 5%
H0 Temp. : 21.5°C
Salinity :+ 27.11 ppt
+7 :+ 16 ppm

NH3 : ‘0.5 ppm

Two swinming pools -03' x 12' were set-up for Acclimation.

H;0 Temp. + 23.5°C
Salinity . 26.01 ppt (Rila Marine Mix-Synthetic Sea H,0
Compound used to raise salinity from

17.76 ppt to 26.01 ppt.)
0, s 6.04% ppm

Post Larvae were released into pools after 1 1/2 hrs. of ¥ 0

temperature adjustment. p
Copepods were used as food for Post Larvae shrimp. -
Copepod count was maintained at 4/ml. of water throughout

acclimation.

Dropped salinity from 26.01 ppt to 24 ppt. fyrom 2:00 P.M. to
3:15 P.M.

propped salinity from 24 ppt. to 22 ppt. from B:4S P.M. to
9:30 P.M.

propped salinity from 22 ppt. to 19 ppt. from 12:30 P.M. to
2:30 P.M.

Dropped salinity from 19 ppt. to 17.76 ppt. from 4:00 P.M. to
5:30 P.M.

Drained pools: No post larvae recovered.

#Each pool was covered during acclimation by a 14'x18' trap.
#%{50 in each pool was circulated by the use of an electric circulating pump.

iy Ay
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Table T.

Lower Pond Tagging Study 1970 (?#ﬂﬁgres)

Stocking No. Browﬁ Range Av. Size No. White Range Av. Size
Dates S tocked mm mm Stocked mm mm
9-8-70 79 120-155 133.6 1 .- 145.0
9-9-70 173 115-155 133.4 7 110-145 137.5
9-10-70 162 120-150 131.0 1 - 140.0
9-16-70 258 120-155 135.3 18 105-150 138.9
9-17-70 85 120-150 135.1 2 135-150 42,5
9-23-70 86 125-155 137.2 1 - 140.0
10-1-70 - - - 47 115-175 14,5
10-6-70 - - - 22 115-160 146.4
10-7-70 - - - 17 95-160 143.7
10-8-70 - - - 90 130-170 150.1
TOTALS 843 115-155 134.3 206 95-175 142.9
‘E} € C C <
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Table IXI. Lower Pond Tagging Study 1970 (5% Acres)

Harvest

No. of Tag Range Av. Size No. Tag Range Av. Size
Dates Brown mm mm White mm mm
Recovered Recovered
10-13-70 21 -~ 115-1u5 132.4 6 - 128-162 140.4
10-15-70 413 - 119-153 134.8 68 - 116-152 137.8
10-19-70 63 - 120-157 137.1 13 - 128-1u44 137.3,
10-20-70 45 - 117-152 130.1 54 - 111-151 137.0
10-21-70 16 - 120-150 134.5 12 - 127-148 138.1
10-28-70 16 - 122-155 133.0 7 - 133-147 139.5
11-3-70 4 - 118-132 - 4 - 125-142 -
11-4-70 2 - 139-147 - 2 ~ 110-138 -
11-16-70 3 - 127-140 - D - -
11-17-70 1 - 130 - 0 - -
11-18-70 0 - - 0 - -
11-23-70 1 - 133 - 0 - -
TOTALS .585 69.4% 115-157#% 133.7 166-80.6% 110-162 138.u4
*1 unknown A
¢ o/
C & & ¢ ¢ < &
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Table I. Lower Pond Harvest Study - 1970 (5% Acres).
Date No. Crabﬁ Harvested  Unmarked Shri@p ] quvest 150 Temg. Head‘of Moon
Large (»3") Small{c3") Browns A imy e e White Time at time C H20 in  TPhasces

' Lbs., 0z. Count Lbs. 0z. Count (P.M.} of Harvest Inchoes ‘
10-13-70 33 86 - 12 5¥.3 3 7.5 128.3 8-10:30 23.0 1/8 Full
10-15-70 66 114 3 15.5 67.0 105 1S 118.6 7:15 -  20.0 b Full
10~19-70 61 350-400 2 11 71.3 29 2 99 gigg - 21.5 6 Last Quarter
10-20-70 30 250-300 9 0 66 64 12 96.6 ?;gg - 19.5 8 Last Quarter
10-21-70 10 .60-89 2 10 76.5 37, 9 109.0 3;?8 - 19.0 8 Last Quarter
10-28-71 11 150-200 3 14.5 81.6 3u 7 70.6 3233 - 18.0 5 New
11-3-70 30 800-1000 4 14 75.6 81 15 113.6 gigg - 16.5 ° 10 New -
11-4-70 16 450-600 l- 6.6 83.6 41 13.4 128.0 ;;gg - 16.0 12 First Quarter
11-16-70 35 600-725 1 10 116.8 26 I15 118.0 g;gg - 12.0 12 Fuoll
11-17-70 8 226 | - 3 184 1 13 130.6 g;gg - 13.5 6 Last Quarter
11-16-70 17 EEE T TE UF ¥ I hIE St T TS 10 Tast Quarter
11-23-70 3 90-100 - 5 168.5 1 8 158.4 giig - 10.5 ! Last Quarter

: ' 8:30
TOTALS  17uy* 3998 21 hrs.
1,424 collected from 3-17-70 to 10-12-70 by use of crab pots.
Q’i c c C € c C 2 (3
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Table II. Lower Pond Harvest - Fish (5% Acre) - 1970

TR Le)

-

‘No. llarvested

Common Name

Genus species
271 Fat Sleeper Dormitator maculatus
610 Spotted Sea Trout Cynoscion nebulosus
382 Sand Sea Trout Cynoscion arenarius
7 Striped Mullet Mugil ~ cephalus
22 Killfish Fundulus grandis
655 Bay Anchovies Anchoa mitchilli
2u Hog Choker Trinectes maculatus
10 Blackcheek Tongue Fish Symphurus plagiusa
53 Sailfin Molly Mollienesia latysinna
15 Bighead Sea Robin Prionotus tubulus
3 Southern Flounder Paralichthys lethostigma
6 Eel Anguilla bostoniensis
S0 Puffer - -
30 Silver Perch Boirdiella chrysura
7 Lizard Fish Synodus foetens
8 Sheephead Minnow Cyprinoden variegatus
8 Lady Fish Elops saurus
11 Tidewater Silverside Menidia beryllina
2 Gulf Menhaden Brevoortia’ patronus
3 Oyster Toadfish Opsanus tau
1 Black Drum Pogonias cromis
1 Snapper Lutjanus Sp.
3 Midshipmen Porichthys porosissimus
+03 Diamond Killfish Adinia xenica
5 Leather Jacket Oligoplites saurus
1 Atlantic Cutlassfish Trichiurus - lepturus
L Blenny - - -
4 Gray Snapper Lutjanus griseus
1l Gulf Pipe Fish Syngnathus scovelli
C C C C C C



P = iluvwa
D = Drained
™ ¢ = Closed 106

5 1/2 Acre) Lower Pond H-0 Exchange Management Record - 1970
- 2

-
Date H,0 Flow Time H,0 Level in Inches Above Weir
2 - %5-4~70 - Rctenone Lower Pond ~ 2 1/4 gal/2 1/2 Acre (Rotenone)
#6-4-70 -~ Poisoned Lower Pond - Fintrol ~ S (Antimycin A~1%)
6-22-70 F 2:30 PM 6
. 6-22-70 D 8:30 PM 13
6-23-70 F 9:30 AM 10 1/2
6-23-70 D 8:00 PM 1 1/2
o 6-2u-70 F 10:30 AM 9 1/2
6-24-70 D 8:00 PM 11 .
6-25-70 3 7:00 AM 7
~ 6-25-70 D 2:00 PM 2
0=25-70 c 4:00 PM -
6-25-70 c - -
o 6-27-70 c - -
6-28-70 ¢ - -
6-29-70 F 6:30 AM I
~ 6-29-70 D 11:30 AM © 17 /2
6-20-70 F 5:00 AM 7
6-20-70 D 12:00 (Noon) - 1712 .
o 7-1-70 F 5:30 AM " 7
7-1-70 D 12:30 PM 18
7-2-70 3 6:30 AM 7
o 7-2-70 D 1:30 P4 , -

(-\eeap Levees around lower pond 4-30-70 to 5-1-70.
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F = i'Lood

p & Drained w7
C = 01050f5 1/2 Acre) Lower Pond H20 Exchange Management Record - 1570
Continued

i& H,0 Flow Time H,0 Level in Inches Above “oir
7-3-70 - - -
7-4-70 - - -
7-5-70 F 9:00 AM 8 1/4
7-5-70 D 5:15 PM 18
7-6-70 F 11:15 AM S 3/4
7-6-70 D 5:00 PM 18
7-7-70 F 11:00 AM 5 1/2
7-7-70 D 4:30 PM 21 1/4
7-8-70 F 1:45 PM 3 _
7-8-70 D 4:45 PM 21 14 E
7-8=70 F 2:00 PM -
+=10=70 - - -
7-11-70 - - -
7-12-70 F 1:00 aM -
7-12-70 D 9:45 AM -
7-13-70 F 1:30 AM 8 1/4
7-13-70 D 9:45 AM 15 3/4
7-14-70 F 1:30 AM 8
7=-14-70 _ D 9:30 AM 16 1/2
7-15-70 F 2:00 AM 9 1/2
7-15~70 D 11:30 AM 14 3/4
7=16-70 F 2:15 AM 11/4
7-16-70 D 3:00 AaM -

( 15-70 F 5:00 AM . -




F = Tlood \
& p = Draincd 108
C = (Closed
(5 1/2 Acre) Lower Pond H,0 Exchange Management Record - 1970
Q _ (Continued)

o
Date H20 Flow Time H,0 Level in Inches Above teir
7=-16-70 D 1:00 BPM ) -

Q- .

7-17-70 - - : -
to : . . .
8-1-70 .- - -

o 8-2-70 F 3:30 PM -
8-2-70 D 6:30 PM -
8-3-70 F 3:00 AM -

o 8-3-70 D 4:00 PM -

8-4-70 D 3:30 PM - p
8-5-70 - - -

o 8-6~70 F 4:00 aM -
3=6-70 D 9:00 AM -
8-7-70 D 5:45 AM -

o 8-7-70 3 | 9:45 PM -
8-8-70 - - ; .-

8-9-70 - - -

o 8-10-70 F 11:00 PM -
8-10-70 D 8:45 AM -
8-11-70 b 9:15 AM .- -

o 8-11-70 F - 11:45 PM -
8-12-70 r 3:00 aM -
8-~12-70 D 9:30 PM -

o 8-13-70 D 11:30 EM -

( '1'4-?0 - - ‘ - -
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| &

rained

‘!'ﬁ=’===?===

. b= b
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{5 1/2 Acre) Lower Pond H.,0 Exchange Management Record - 1970

~{Continucd)

—_———— ——————

pDate HZO Fibw Time Hzo Level in Inches Above Veir
8=15-70 - - -
8=16-70 - - -
§-17-70 D 3:45 PM -
8-18-70 - - -
to
§-24-70 D 8:15 AM -
8-24-70 F 11:00 PM -
8-25-70 - - - N
to
8-30-70 D 3:00 PM -
8-31-70% C* Rotenone Pond 6 1/2 gals :
9-5270 c g
9-3~70 D - 4:30 PM 10 1/2
4=4=70 - - -
9-5-70 - - -
9-6-70 F 10:30 PM -
9-7-70 - - -
9-8-70 F 11:30 PM -
9-9-70 D 6:30 AM -
9-10-70 F 12:45 AM -
9-11-70 - - -
9-12-70 - - -
9-13-70 D 2:00 PM 8
9-14-70 F 6:U5 AM 13
9-14-70 D . 3:00 PM 8 1/4

( .



ﬂ = brained

O ¢ = Closed 110
{5 1/2 Acre) Lower Pond H,0 Exchange Management Racord - 1070
ﬁ_ - Continucd

O
Date H,0 Flow Time H,0 Level in Inches Above Weir
9-15-70 . F 5:45 AM 12

¢ 9-15-70 c 5:00 PM ‘ 12 1/2
9-16-70 c - -

to

9-29-70 c .- -

®  9-30-70 D 3:30 PM 8 3/4
10-1-70 D 4:15 AM 10~
10-1-70 F 2:15 PM 127

@ 10-2-70 - - ‘ -
10-~3-70 - ~ | - ?
10-4~70 - - -

®  g-s5-70 D 4:15 AM 7 1/2
10-5-70 F 8:15 PM 13 1/4
10-56-70 D 9:00 AM : 3 3/4

® 10-6-70 F 9:00 PM 9 1/4
10-7-70 D 6:45 AM 14
10-7-70 - F 9:30 PM g

¢ 10-8-70 D 9:00 AM 13
10-9-70 - - -
10-10-70 - - ' . -

® ) :
10-11-70 D 3:00 PM -
10-12-70 F 6:00 AM 4 1/2
10-12-70 D 3:00 PM 2

§ 10-12-70 c 8:00 PM 4 1/2

\10-13-70 ¢ - ' N -



;i = Draincd
¢ = Closed : a1

(5 172 Acre) Tower Vond Ho0 Exchanme Managemcnt Record - 1970

N

Continued

Tz;ée H20 Flow Time Hzo Level in Inches Above Weir
10-13-70 D 8:00 PM y

10-13-70 c ) 10:30 PM -

10-14-70 D 8:00 PM 6 1/2

1.0-15-70 - C 7:30 AM . 11 /4

10-15-70 D 7:15 PM -

10-15-70 c 9:00 PM -

10-16-70 c - -

10-17-70 c - -

10-18-70 c - - :
10-19-70 D 8:00 PM - E
10-19-70 Q 9:30 PM -

10-20-70 b 7:30 PM -

10~20-70 c- 9:00 PM -

10-21-70 D 7:30 PM o -

10-21-70 C 9:00 PM | -

10-22-70 c - .

to
11-22-70 C - -
to

11-2-70 c - . -

11-3-70 hod SOmeope removed screen and ALwl) sHR PGSV adetacy T
11-3-70 D 6:00 PM -

11-3-70 C 7:45 PM -

11-4~70 D 6:00 PM -

11-4=70 C' 7:30 PM -



&

¢ = Closed

112

(5 1/2 Acre) Lower Pond H.Q Exchance Management Record - 1270

welr

~(Continued)
Aﬁ!;; Hzo Pléy Time H,0 Level in Inches Above V.
11-5-70 c - -
to
11-15~70 C - -
11-16~70 D 6:30 PM -
11-16-70 C 8:30 PM -
11-17-70 D 6:30 PM -
11-17-70 c 7:45 PM -
11-18~70 D 5:15 PM -
11-18-70 c 6:U5 PM -
11—52-70 C - -
11-23-70" - —- D- "5:15 PM ¢ TTTER Teea s
11-23-70 c 8:30 PM -
to
~1=27=70 c - -
11-28=-70 D 7:30 PM -
11-28-70 c 8:30 PM*Closed until 1971
“ .
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Upper Pond Harvest - 18707~ (38.75 - .52 Acres) = 38.23A

Harvest Total 1bs. Lbs. White Lbs. Brown Harvest No. Hrs, Head Air Climatic
Dates Harvested Harvested Count Harvested Count Time Harvested of Temp Conditions
Ha0 oT .
P M. 2
; INCNeS
10-29-70 381 361..95 57 19.05 36 7:00 - 2 2 60° Clear-N
8:00
10-36-70 14k 13% 119 1 09 $:30 - 3/4 1/2 62° Clear-Calﬁ-
6:15
11-2-70 378% 347 .84 80 30.66 ys 5:15 - b 8 559  Clear-N-15-2
g:u5
11-4-70 By - 104 - 32 5:05 - 5 3/ - sy® Clear-N-5-10
10:50 Moon -~ 1st
quarter
TOTALS 817 3/1 13
H
¢ c c ¢ c ¢ € c 3



>

: 1k
UPPER_POND HEO EXCIIANGE MANAGEMENT RECORD - 1970

[

Date T- H,0 Flow Time
§-1-70 D 6:30 PM
G=270 F 2:00 AM
§-2-70 . D 8:30 PM
6-3-70 F 5:00 AM
6-4-70 ' - ‘ -
to .

6~29-70 - | -
6-30-70 % -
7-1-70 : - -

to ‘ .
7-17-70 - -
7-18-70 F 11:30 AM
7-19-70 - - :

to )
7-25-70 - -
7-26-70 D 4:30 PM
7-27-70 F 4:30 AM
7-27-70 D 9:30 AM
7-28-70 F 4:30 AM
7-28-70 D 10:30 AM
7-29-70 . F U:00 AM
7-29-70 D 1l:45 AM
7-30-70 F 3:30 AM
7-30-70 D 12:30 PM
7"31"‘70 - -

to
8"6-70 ’ - -
8-7-70 D . _ 7:30 AM

*Water control boards removed; 1/2" screen put in place and tidal exchangce
was allowed to oceur. T




UPPER POND Hp0 EXCHANGE MANAGEMENT RECORD - 1970

125

-~

ﬂ Date - H20 Flow Time
8-7-70 F 11:15 PM
8-8-70 - -

to
8-10-70 - -

~

8-11-70 D 11:00 AM
8-12-70 F 1:30 AM
8-12-70 D 12:30 PM
8-13-70 D 1:30 PM
8-14-70 - -

to -
8-16~70 - -
8§-17-70 D G:45 PM
§-18-70 - - :
8-19-70 D 4:30 PM

to
8-24-70 - -
8-25-70 F 12:30 AM
8-25-70 D 2:00 PM

. 8=26-70 D 5:30 PM

8-27-70 D 1:45 PM
8-28-70 - -

to
8~-31-70 - -
9-1-70 D 6:45 PM
9-2-70 D 4:00 PM
9-3-70 D 12:00 PM
9-4-70 - -

“ 9-5-70 - -
9-6-70 F 11:45 PM



o
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UPPER POND H,0 EXCHANGE MANAGEMENT RECORD - 1970
Date . H20 Flow Time
e e - —
Q 19-7-70 - -
9-8=70 F 1:15 aM
9-9-70 D 9:00 AM
9-10-70 F 2:;00 AaM
8-10-70 D 12:15 PM
9-11-70 - -
§-12-70 - -
9-13-70 D 3:45 PM
9-14-70 F 6:15 AM
'9-14-70 D 4:15 PM
9-15-70 F 6:15 AM | .
9-15-70 c 5:30 AM ¢
9-16-70 C -
§9-17-70 D -
9-18-70 - -
9-19-70 , - -
. 9-20-70 C Screen missing 7:00 PM
§9-21-70 Screen Replaced
9-22-70 F 10G:30 PM
9-22-70 C 11:00 PM
9-23-70 D 5:00 PM
9-23-70 C 11:00 PM
9-24-70 C -
to
9-26-70 c -
9.27-70 D 11:30 AM
( 9-23-70 - ~ -
9-29-70 D 7:30 AM




UPPER POND H,0 EXCHANGE MANAGEMENT RECORD - 1970

17

(11-2-70) and 5:30 AM (ll-3-70).

Date Hy0 Flow Time
9-29-70 F 8:00 PM
9-30-70 D 5:30 aM
'10-1-70 D 5:00 AM
10-1-70 c 8:00 PM
10-2-70 c -
10-3-70 C -
10-4-70 D 6:00 PM
10-5-70 D 5:00 AM
10-5-70 F 7:45 PM
10-6-70 c 6:15 AM
10-6-70 D 10:00 AM -
10-6-70 c 9:00 BM
10-7-70 c -
10-8-70 D 4:00 PM
10-8-70 C 6:00 PM
10-9-70 c -

to

. 10-13-70 C -
10-14-70 D B8:30 AM
10-14-~70 c 3:30 PM
10-15-70 D 10:00 AM
10-~16~70 No more recokds of water exchange kept.
11-3-70 Screen removed by someone between 11:30 PM
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PL Stocking in NST Pond - 1971

Date # Stocked # Stocked Total &
Stocked in in Stocked
Closed Pond Size mm Flow Pond Size (mm)
3-30-71 130 Range ~ 10-28 120 Range~-10-28 250
Av.-14 Av.-14
3-31-71 ugo Range-10-22 G40 Range-10-22 880
Av.-1u Av.-1L
4-1-71 250 Range-12-24 -—— -— 250
Av.-15
4-3-71 3,640 Range-10-26 -~ me 3,640
Av.-13
4-5-71 -——- - 130 Range-12-27 130
Av.-14
4-6-71 -——- —— 80 Range-12-26 80
Av.-15
4-13-71 ~--- - 590 Range-12-32 590
Av.-1Y4
B-14-71 - -— 670 Range-12-18 670
' Av.-1lu
4-15-71 =~--- —— 550 Range-~-12-20 550
Av.-1U
4-16-71 =-- - 240 Range-10-22 240
Av.-13
4-17-71 --- -—- 210 Range-12-15 210
Av,-13
4-18-71 325 Range-10-30 500 Range-10-25 825
Av.-1L Av.-1H
4-19-71 == —ee 350 Range-12-20 350
Av.-16
4-20-71 4,300 Range-18-30 4,000 Range-18-24 8,300
Av.-22 Av.~20
4.-20-71 --- -— 570 Range~10-32 570
Av.-106
42371 310 Range-16-40 500 Range~106-40 810
' Av,.-25 Av.-25
4-22-71 8,610 Range-~10-30. 6,735 Range-~10-30 15,345
Av.-18 Av.-18
4.23-71 7,800 ——— B,u75 -——— 16,275
4-26-71 -~-- ——— 1,880 Range-12-28 1,880
Av,-18
4-27-71 1,430 Range-12-50 270 Ranze-~12-28 1,700
Av.-18 Av.-16
C & C G € C
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PL. Stocking in NSF Pond - 1971

NDate # Stocked # Stocked Total #
Stocked in in Stocked
Closcd Pond Size mm Flow Pond Size (rm)
1-28-71 730 - 1,330 Range-10-30 2,060
Av.-18 .
4-29-71 --- -— 1,400 Range-10-37 1,000
Av.-18
5~5-71 2,035 Range-12-~70 - ——— 2,035
Av.-23
5-6-71 -——- -— 960 Range-12-50 960
Av.-20
TOTALS 30,000 30,000 60,000
+
Gpg
C c c ¢ ¢ ¢
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gth
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»

in
[Hi]

130

120
1t0
100
90
80
70
60
50
4o
30
20
10

0

197} - Closed Pond
Wild post-larvae slocking study
Effects of a closed system on B. Shrimp Growlh

3/30 W/6 /21 4/29 5/7 5/14 S5/21 5/27 6/2 6/10 6/17 6/23 7/1 7/8 7/15 7/23 7/29 8/5 8/12 8/19 8/26 9/13

L

Y

— ~8tocking Date

mi/V|mm_dmuHm Dates— — — — —_— —_— — — —_——— — —— -
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130

120

110

100

ngth

1

g0

80

70

60

50

40

30

20

10

0

e

EFy

s

=ty

1971 - Flow Pond
. Wild post-larvae stocking study .
*"Effects of an open system on B. shrimp growth

3/30 4/6 4/13 W/21 u/29 5/7 /14 5/21 5/27 6/2 6/10 6/17 6/23 7/1 7/8 7/1S 7/23 7/29 B/5 &£/12 8719 8/26 913

¢ ocking Dates- — ——|
= |

(&

o

J

-Sample Diutes w-----

<

&



122

B.2
8.1
8.0
7.9
7.8
7.7
7.6
7.5
7.4
7.3
7.2
7.1

7.0

m.m .

4

.~ CLOSED POND - A~ X Values - 1971
Study for B. Shrimp

LI AL

5/27 6/2 6/10 6/17 6/23 7/1 7/8 1/15 17/22 71/29 8/5 8/12 8/19 8/26

9/2 9/9 9/13
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R

8.2
8.1

8.0

7.8
7.7
7.6
7.5
7.4
7.3
7.2
7.1
7.0
6.9

5/27

Flow Pond - 7 K values - 1971
Study for B. Shrimp

.

-

/s

-

“ YaaVad

6/2 6,10 6/17 6/23 7/Y 7/8 1/15 7/22 1/289 8/5 8/12 8/19 8/26 8/2 9/9 9/13
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v K
Values

1971 - Closed Pond - K-Values vs™V nm - Lengths for Brown Shrimp

9-13-34

$=20-9

&-i7-11

=-23-2

& =0T

65

a1 r T — T T ————rr

70 75 80 85 90 95 100 105 110 115 120 . 125

Weedly Mean Lengths - mm



1971 - Flow Pond - AK-Values.vs <~ mm-Lengths for Brown Shrimp

-

8.3
8.2 . §-13-71

125

8.1

8.0 P-32-7

7.9

7.8

7.7 e1g=
§-27-71
7.6

7.5

7-8-2
7.4 oz

I.\-r!( Values

7.3
=11
7.2
7.1
ﬂoo &I\DIQ\

6.9

65 70 75 80 . 85 90 35 100 105 110 115 120 ' 125

: Weekly Mean Lengths - mm



1971 ~ B. Shrimp Study --- Open &, .tem vs closed System Open pond-----
Closed Pond

.-

150

140

126

130
120

unt 110
r""].b -
ads-

100

90
80
70
60
50
4o

30

5/27 6/2 6/10 6/17 6/23 1/. 1/8 7/15 71/22 71/29 -8/5 8/12 8/19 B8/26 9/2 29/q ?57

. o | o

& < < < (& © o & < < (&
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Length in mm

130

120

110

100

90

80

70

60

50

40 .

30

20

10

CLOSED TOND
1971 - Water Exchange

-

]

Drained
Flood

o
|l

3423 3/30 4/6 4/13 u/21 4/29 5/7 5/14 5/21 5/27 6/2 6/10 6/17 6/23 7/1 7/8 1/15 7/23 7/29 8/5 8/12 8/19 8/26

Rotenone Yond

’

“Narvest: Closed

INTRU v
Rotenone Poand

2

(; 3 e
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I

FLOW POND o
e 1971 - Water Exchange : 1

ch l\

Drained’
Fleood

120
110 | o 10—
100 0

30
80

70

20

10

0 :
Mﬂmw 3730 4/6 4/13 w/21 w/29 5/7 S/14 5/21 S/27 6/2 6/10 6/17 6/23 7/1 1/8,7/15 7/23 7/29 8/5 8/12 8/19 8/26 &/

e
Rotenone .Pond E ‘ ] Believe Poiscand

ﬂv s0meone open I'ond (Rolunane) Aew
C. € C ¢ € c Egrecn ¢ C I &



LOWER TOKD HARVEST -~ 1971

No. lNarvested 1.bs. No. No. larvested Lbs. : No. No. H
Date Flow Jond Harvestied Count Returns Closed Pond Harvested Count Returns  Contr
6-17-71 _loo .72 139 - 97 .79 123 -
6--23-71 A4 il 105, - 99 1.08 92 -
7-1.-71 116 l.17 99 - 107 1.05 102.4 -
7-8-7) 11l 1.27 87 - 10,893 112.38 96.9 -
o 7-15-71 106 1.22 B7 - 66 .60 111 -
N 7-22-71 53 .69 77 - 52 .80 65 -
7-20-7) 56 1.01 55.3 - sS4 .86 62.9
8-5-71 53 1.13 W7.5 - 21 40 52.5 -
8-12-71 52 1.19 43.8 - 6 .13 b7.1 -
8-19-71 51 1.28 39.8 - 25 .56 Bi .5 -
8-26-71 52 1.40 37.1 - 3 .07 uz.9 -
9-13-71. 915 32.75 27.9 *1 60 2.0u4 29.4 *)
TOTALS 1,764 4w .77 11,u83 120.76

*50 Tag B. Shrimp placed in pond 9/7 & 8/71.
**10 Tag B. Shrimp placed in pond 9/7&8/71.

w¥%1,327 Large Crabs and 88 small crabs (Less than 3") removed with minimum crab control.

4 ¥

b
-
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C - Closed 5.5 Lower Pond H,0 Exchange Management Record - 1971

F - Flood
D - Drain .
Exchange In fnches % %

Date No Exchange Before After Renmoved Replaced
3-23-71 Yond Rotenone - 2% gals.
3-24-71 C
3-25-71 F +2 - -
3-26-71 C

+0
3-28-71 C
3-29-71 ' F +3% -~ -
3-29-71 D b3 - -
3-30-71 C

+0
y-18-71 C
4-19-71 ' F +2% - -
§-20-71 C

+0
5-23-71 C
5-24-71 F +9% - -
5-25-71 C¥ H»0 level 19 inches above weir
5-26-71 D 17 3/u 15 7/8 11.1
5-27-71 ‘ F 15 15/16 19 1/4 17.8
5-28-71 C

+0
6-5-71 C
6-6-71 F 13 13% 2.8
6-7-71 F 13% 16 15.3
6-8-71 F_ 15% 16% 5.6
6-9-71 F_15% 15 3/4 1.4
6-10-71 F_15 17 11.1
F
€ C o

% bascd on 1R"
Depth - 2" removed
= 1/9 = 11%
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C - Closed

' - Mood

D - Drain 5.5 Acre Lower«Pond 1150 Exchiange Management Record - 1971
Exchange in inches % 4.

Date No Exchange Before After Removed Replaced

6-11-71 C

bL~ld=-/1 b 15 L7 14 /2 5.b

G-T3=7T F_ 1t 15 1/1 6.9

G-14-71 C 14172

6-15-71 cC_ 14 1/4

6-16-71 C 1 1/4

6-17-71 C 1t

6-18-71 cC ~

6-19-71 cC -

6-20-71 C 13 1/2

6~21-71 C 12 3/u4

6-22-71 C_12 3/4

6-23-71 C 12 3/4

6-24-71 C_ 12 3/4

6-25-71 c_ -

6-26-71 C -

6-27-71 C 11 3/4

6-28-71 C 11 /2

6-29-71 C 11 1/2

6-20-71 cC 13

7-1-71 C 13 1/4

7-2-71 c_ -

7-3-71 c -

7-4~71 C 13 1/2

7-5-71 C 13 1/2

7-G6-71 D 13 1/2 13 1/4 1.l

7-7-7T1 F 13 1/2 19 30.6

7-3-71. € 16 3/

7-9-71 cC - .

7-10-71 F 15 19 22.2

7-11-71 C_17 1/2

7-12-71 cC_17 1/

7-13-71 c_17 1/u4

7-14-71 C* 15 3/0 Believe somcone let [20nut of nowd 3,3

7+15-71 * Bb_15 1/4 13 Rorenone PAYE 0.9 npm

7-16-71 C_ 1 )/2 .

o

C & . C C C < €.
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5.5 Acre Lower Pond 11,0 Exchange Management Record - 1971

.-

Date

Exchance

Exchange in inches

Beforo

After

%

Removed

%
Replaced

I-17-71

C

4

1/2

7-18-71

C

14

174

7-19-7].

F

14 1/8

15

1/

6.3

71-20-71

(g ] i)

14

1/t

7-21-71

1K

1/2

7-22-71

14 1/4

13

374

2.8

7-23-71

13

1/2

7-24-71

7-25-71

Oy

13

1/

7-26-71

13

13

1/2

2.8

7-27-71

13

7-28-71

12

3/4

7-29-71

13

12

3/

7-30-71

7-31-71

8-1-71

lzllelixd (wlle)

1/2

8-2-71

16 1/2

17

1/2

B-3-71

16 1/2

18

DI
wim

B-It-71

17

17

8-5-71

Dl Lol Lol e

16 3/4

16

h.2

8-6-71

8§-7-71

R-8-71

14

3/4

8-9-71

1

1/8

R-10-71

13

3/4

R-11-71

13

172

8-12-71

13 1/4

12

1/2

8-13-71

8-14-71

8-15-71

12

8-16-71

lwlizliwliniiz elleliwliwligliy

12

8-17-71

12

8-18-71

12

14

11.1

8-19-71

13 3/4

14

1/2

8-19-71

p Ly T

4 1/2

14

2.8

8-20-71

g3

2 [

K]

R—?%F&1

C

C.
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5.5 Acre Lower Pond H,0 Exchange Management Record - 1971

=™ Nale

No

Exchangg

Exchange in inches %

Refore After Removed

%
Peplaced

3

~ §-23-71

C_13 3/u

C 16

g-2u-71
R-25-71

C

15 1/2

8-26-7)

D 14 3/4 Lu y.2

B-27-7)

g-28-71

8-29-71

§-30-71

(pllerliewliy

15 1/2

8-31-71

F

15 1/2 17 1/2

I

9-3-71

9-2-71

19

9-3-71

9-4-71

9-5-7)

20 1/2

9-6-7]

19 1/2

9-7-71

19 1/2

9-8-71

20

9-9-71

21

9-10-71

23

9-11-71

9-32-7]

'l el el ziel el xlelixliziinliel

9-13-71

21.1/2 11*Harvest Pond58.3

§-14-71

1] 17

33.3

9-15-71

17 1/2 18

9-16-71%

Teprmination of :w

)]
F
F
Q

Control due to Hurricane Edilth_flood

waters.




* fPape 1 ‘ ' - +Chart I

1970 Experiment Shrimp Stocking  Size of Shrimp Size of shrimp Date Stocked No. Blue Crabs
No. 1A Dates Enclosures  gtocking Rates at stocking Bluc Crabs Stocked
(Blue Crab :
Predation) . m
TR BPO'I.;?I'I .
Pen 1 8-27-70 50'x50"' 928w Range-55-130 No Crabs
. 72B Av. - 90.7
1,000 Range-40-130
_ Av, - 72,1
(Control) (Control) 50xu5" 15B . Brown
Pen 2 Shrimp Range-80-120 No Crabs
Stocked
by error
Pen 3 B8-20-70 50x50* w-692 Brown
B-308 Range-45-135 No Crabs
Av-87.9
1,000 White
Range-35-145
_ ‘ Av. B1.6
Pen U 8-31-70 50'x50F w-928 Range-145-120
b-72 Av.-87.00
White
Range~l15-135
1,000 Av-77.10 9-1-70 60
(Control} 50°'x50" No Stocking No Crabs
Pen 5 Control
Pen 6 8-25-70 50°'x50" w-854 Brown 8-1-70 60
b-1Ub Range55-115
Av-84.14
1,000 Range-35-130
. Av-61.44
Pen 7 , 9-1-70 50'x50' w~950 Range-t0-100 No Crabs
‘ b-50 Av-76.6
N White
. - : . Range~50-135
_ 1,000 Av-63.3 . .
(Control) 50°'x45" No Stocking No . Crabs
Pen 8 {Control} ' '
Pen 9 8-26-70 S0'x50"' w-844 Brown
. b-156 Range-~li0-115
: Av.-84 .84 .
1,000 White " No . Crabs >
Range-35-130
Me-66.70
Be==Broirgm{ L '
W.-—'ﬁmir.trig ) ) )

< & < € < € < < C < (&



Page I1 (Blue C;ab Predation) LHARL L
Size of Bluee  No. Shrimp Tolal Av. Size Total Lbs. of No. of Seining and Catch per scino No. of Crab:
Crabs Stocked Harvested of Shrimp  Shrimp Harvested | Harvested
_ Harvested mm Lbs.per Pen 0zs. 1 2 3 u 5 6 7 8
No Crabs Brown - Brown s - 3 B -6 B -8 B-0 }-- Large - 3
~ Stocked 14 Range-86-108 e W - 232 W -~ 525 W-tp Small - 27
h White Av-98.85 (N.H.) (D.H.) (D.H.D
797 White W, o . 6
: Range-t3-119
Pen ) Av-85.,908
Stocked Brown Brown B. 4 B, - 8 B-0
No Crabs 8 Range-107-127 W. 1 13.8 W, - 177 W-11| - - - - Large - 2
White Av-116.3 ' (D.H.) © Small - 26
188 White
' Range-58~136
Pen 2 ' Av-93.53
Stocked Brown - Brown B. 1.5 B.-5 B-2 B-0 | - - Large-15
No Crabs 7 Range-91-+108 W. 8 14.8 W.-350| W-163 W-u Small-57
‘ White Av-101.3 (D.H.)} (D.H.) (D.H.D
517 White - )
- Range-68-124
Pen 3 Av-100.89
Range-108-175 Brown Brown B. : 3.5 B-8 B-10 B-1 Large-l3
Av-135.0 19 Range-69-120 W. 9 5.8 W-6UN-752 'W-23 Small-ll
White Av-96.ul (N.H.) (D.H.) (D.H.)
B39 Whie
Range-55-121
Pen b Av-85.13 —
Stocked Brown Brown B. 5
No Crabs 16 - ... Range-65-128 W. 10.7 B. -~ 16 B-0 | - - - - - Large-3
White Av-101.12 , W. -~ 471w-2 Small-1ll
u9 White (D.H.p (D.HL)
Range-65-126 ‘
Ten5 Av-96.83
iinge-102-181 Brown Brown B 1 B. = 2 B~3 B~0| -~ - Large-3
Av-131.0, 5 Range-76-101 Ww. 8 4.7 W. - 542 W-131 . W=y Small-B88
! White Av-85.25 (D.H.) {D.H}) (h.H})
677 White : -
Range-59-108
Pen 6 : Av-02.39 o o e P S SR, &
Stocked Brown Brown B. 3 B> B=v o ” b
No Crabs 16 - " Range-80-107 W. 1 t Ww-u3} W - 187 W-0 |-  Small-22
White Av-92.59 (N.HL) (D.H.) (o.1u]
230 _ White ' ' _
Range-76-98 :
Pen 7 Ay-R7,48 - »—
B.--Brow. rimp ~ N.M.--Night Harvest
g.--—'-‘.'hi te shrimp ¢ D.H.-gay larvesg c c c € € c
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Chart I

1970 Experiment No. 1A

Page III - ‘(Blue Crab Predation)
Size of No. Shrimp Tot. Av. Size Totdl Jbs. Shrimp No. of Seining and catch No. of
Blue Crabs Harvested of Shrimp Harvested per seine Crabs
Stocked Harvested lbs, 0Z. l 2 3 4 5 6 7 8 Harvested
Brown
Pen 8 B.-18 Range-76-130 B. 8 B-17 B-1 Large-2
No crabs W.-76 Av.-114.33 Small-5
White W.-. 8.4 W-21 W-55
Range-50-125 (N.H.) (D.H.)
Av,-88.21 '
Pen 9 B.-7 Brown B. 1.5 B-2 B-3 B-2 B~-D0 Large-2l1
No Crabs W.-418 Range-69-118 W.-3 12.4 W-190 W-183 W42 W-3  Small-32
Av.-90.11 N.H.) (D.H.) (D.H.) (D.H.)
White
Range-60-100
Av.-84.34
"B.~-Brown Shrimp N.H.~-Night Harvest
W.--White Shrimp D.H.=--Day Harvest
+
m 3
) 4 C C @ < < € C



1970

Chart 1T

Experiment  Stocking Harvest No. Days Size of Shrimp Av. Size Growth per  Count per 5,0 Teap. Av. Sal,
No. 1A Dates Dates in Study at Harvest at day Lb. Hecads-  Range OC PPT
(Blue Crab S stocking On
Predation mm ™ mm .
. Brown Min 20.0
Pen 1 8-27-70 10-14-70 ug8 R-86-102 90.7 0.2 6.2 to 31.0 6.65
Av-98.33 Max 23.0
White to 34.5
R-43-11%
Av-91.,u8 72.1 0.u 8.0
Pen 1 8-27-70 11-13-70 78 Brown 90.7 0.1 c8 .6 Min 13.0 7.20
R-91-108 to 31.0 '
Av-99.37 Max 18.0
White to 34.5
R-60-118
Av-92.20 72.1 0.3 91.0
Pen 1 B-27-70 12-4-70 5% Brown - -- -- Min 5.0 7.20
R~0 Av-0 . to 31.0
White Max 8.0
R=-50-103 to 3u4.5
Av-704.26 72.1 0.02 160.0
Pen 3 8-20-70 10-30-70 7). Brown 87.9 0.1 80.0 Min 19.5 7.20
R-91-105 to 31.0
Av-96.60 Max 22.5
White to 3u.S
R-90-118
Av-104.52 BL.6 0.3 .50.5
Pen 3 8-20-70 11-2-70 74 Brown ' Min 19.5 7.20
R-104-108 te 31.0
Av-106,0 87.9 Q.2 :h8 Max 22.5
‘ White to 34.5
R-90-124 ;
Av-104,92 8l.6 0.3 52
Pen 3 8-20-70 11-30-70 102 Brown-0 ——- - - Min 5.0 7.20
White ; to 31.0
R-68-108 ' Max 8.0
Av-~93.25 8/.6 0.1/ 76 to 34.5
=
e
« d
C ' C € C C & C



Chart Il

70
%gperiment Stocking llarvest No..Days Size of Shrimp Growth per Count per Av. Size Ho0 Temp Av,
Ne. 1A Dates Dates in study at Harvest day Lb. Heads- at Stocking Range o¢ 8al.
Blue Crab e On BPY
Predation fnnt’ R _m :
Pen U 8-31-70 10-14-70 S Brown T Min 20.0 0.65
R-83-120 to 31.0
Av-103.37 0.4 51.2 87.0 Max 23.0
White to 34.5
R-60-120
Av-94 .48 0.4 83.2 77.1 _
Pen Y 8-31-70 11-13-70 74 Brown Min 13.0 7.20
R~-59-110 to 31.0 |
Av-~-89 .45 0.03 85 .0 87.0 Max 18.0
White . to 31.5
R-60-121
Av-91.16 0.2 83.0 77.1
Pen 4 8-31-70 12-4-70 95 Brown - D - - - Min 5.0 7.20
White to 31.0
R-55-104 tax B.0D
Av-69.77 -9.,02 202.0 77.1 to 3.5
Pen 6 8-25-70 10-30-70 66 Brown -9.85 108.0 BU.iu tfin 19.5 7.20
' R-80-87 to 31.0
Av-83.50 Max 22.5
White to 34.5
R-88-108
Av-97 .07 0.5 20.0 61 .44 -
Pen 6 8-25-70 11-2-70 69 Brown . Min 19.5 7.20
R-76-101 to 31.0
Av-87.0 0.0 86.0 84.14 Max 22.5
White te 34.5
. R-59-101
_ Av-91.56 0.4 83.0 6] .44
Pen 6 B-25-70 11~30-70 97 Brown-0 - - - Min 5.0
. White to 31.0 7.20
’ R-75-99 Max 8.0
Av-88.5 0.3 91.0 61.4Y4 to 31.5 ‘
o
.
e~ >
. C (] ¢ C ¢ C



1970

Harvest

Chart II

Experiment Stocking No. Days Size of Shrimp Av. Size Growth Count per H_O Tomp. Av.
No. 1A Dates Dates in Study at lHarvest at Stocking per day Lb. Heads- R2 S$al.
Blue Crab .- On ange o¢ ppr
Predation nm vm
Pen 7 9-1-70 10-14-70 43 Brown.. - Min 20.0 6.05
R-86-107 te 31.0
Av-95.77 76.6 0.4 75 .6 Max 23.0
White to 34.5
R-76-98
Av-87.92 63.3 0.6 86.0
Pen 7 9-1-70 11-13-70 73 Brown Min 13.0 7.20
R-80-102 to 31.0
Av-89.42 76.6 0.2 85 .0 Max 18.0
White to 34,5
R-79-96
) Av-87.04 63.3 0.3 93.0
Pen 9 8-26-70 10-22-70 57 Brown Min 19.5 6.565
\ R-69-112 to 31.0
Av-90.5 84,84 0.1 83.0 Max 22.5
White to 3.5
R-61-99
Av-85.96 66.7 0.3 95.0
Pen 9 8-26-70 10-30-70 65 Brown Min 19.5 7.20
R-73-90 : to 31.0
Av-83.33 84,84 -9.87 108 o Max 22.5
White to 34.5
R-66-100 _
Av-86.08 66.7 0.3 9 .p :
Pen 9 8-26-70 11-2-70 68 Brown Min 19.5 7.20
R-75-118 te 31.0
Av-96.5 8. 8u 0.2 75.0 Max 22.5
White to 3u.5
¢ R-60-97
Av-84.0 66.7 0.3 103,14 .
Pen 9 8-26-70 11-30-70 96 Brown-0 - -— —— Min 5.0 7.20
V! to 31.0
White Max 8.0
R-69-97 to 34.5
Av-81.33 66.7 0.2 11k g
A
-4
[ ) >
C C C € (3 € c ¢
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.periment No. 1

L4

Size of Shrimp

No. Shrimp Harvested per Seine

irvest No. Days No. Shrimp Count per Lbs. B. Growth 1st 2nd 3rd Hth
ttes in Harvested Harvested Lb, Shrimp per day No. of Seining
Study mm Heads-on Harvested B. Shrimp
‘en 1 Lbs, 0z, mm
-20-71 40 451 Range-102-129 33 2 L.l 243 128 64 16
Av-117.8
‘en 2
-40-71 37 474 Range-93-124 43 11 2 1.0 357 76 27 14
Av-108.1
‘en 3
-20-71 37 387 Range-102-130 35,5 11 0o 1.1 241 75 35 36
Avdll6.1
‘en b
-20-71 37 395 Range-85-125 40.5 10 0O 1.0 1u6 85 101 63
Av-11l.1
‘en i
-20-71 40 407 Range-94-132 33 12-0 3 0.9 242 92 61 12 -
' Av-116.5
on 7
-20-71 39 66 Range-103-125 36 1l 12 1.0 52 13 1 0
Av-112.9
ea 8
J-71 38 3 Range-94-105 -—— ~~- === 0,9 2 1 - -
Av-99.3
en S
20-71 38 . 449 Range~92-117 u6 10 8 1.0 3u9 88 9 3
Av-107.3
en 8
-20-71 =--- 20 Range-67-122 - -—— - - 12 3 2 3
Av.-90.4
4
~ D
C € C C C | ) (& C



142

Page III1
Experiment No., 1

No. Crabs Harvested Size of Blue Crabs 'Ha¥Vested HZD Temp. Range °c Salinity Range (PPT)}
Pen 1 Range-39-148 Min. 23.5 21.06
30 Av.-90.1

. to to
Pen 2 Range-30-107 29.0 26.56
19 AV."?Q-S )
Pen 3 : Range-21-158 Av.-67.6 Max.28.0
33(H) Range-45-70 Av.-58.0 © Av,-23.81
8(P) : to
Pen 6 .
13 (H) Range-i43-101 Av.-60.3 -
11(P) Range-t40-64 Av,-53.8 32.5
Pen 4 Range-43-138
lu’ AV."QB .6
Pen 7 Range-31-164
33 Av.-94.8
Pen 8 Range~143-177 *Range-38-82
65 Av,.-157.9 Av.-64.5
Pen 5 Range-4Y4-177
o 35 AV.-lUgol
. Pen 9 Range-38-133
v 32 Av.-80.0

*A small hole was located in this pen causing an influx of small crabs.



Faga I

1971
;periment Date Stocked Size of Stocking Rates Size at Date Stocked Stocking Rates Size at
No. 2 B. Shrimp Enclosures B-. Shrimp Stocking Blue Crabs Blue Crahs Stocking
ilue Crab B. Shrimp Blue Crabs
edation) DTy mm
m 1 6-29-71 50'x50! 500 Range-41-90 6-30-71 35 Range=64-95
Av-75.9 Av-77.1
a2 7-5-71 50'x4S' 500 Range-51-90 7-6-71 35 Rangc6!t-89
Av-79.8 Av-73.3
n3 7-1-71 50'x50° 500 Range-46-90 7-6-71 50(H) Range-25-61
Av-19.6
Av-74.9 7-6-71 25(P) Rangn-Ul-80
Av-59.2
né 7-1-71 50"™x50° 500 Range~51-90 7-7-71 50(H) Range-31-61
. Av-l9.5
Av-76.5 7-7-71 25(P) Range-10-75
Av-506.9
n 4 7-5-71 50'x50" 500 Range~-46-90 No Crabs Stocked
Av-78.9
arsh)
n 7 7-5-71 50'x50" 500 Range-61-80
Av-80.9 No Crabs Stocked
arsh)
n 8 7-7-71 50"xh5" 500 Range-61-91 6~-30-71 25 Range-133-163
Av-79,2 Av-116.9
nb. 7-7-71 50"xys5¢* 500 Range~56-90 6-30-71 25 Range-127-185
rsh)
n9 ——— 50'x50° 0 -—- -— -0~ -—
ontrol)
e
=
~ | | @
¢ ¢ ¢ € c € © & < < &



1ge II

tperiment No. 2 ’ . :

irvest No. Days No. Shrimp Size of Shrimp Count per Lbs. B. Growth No. Shrimp Harvested per Seine

ites in Harvested Harvested Lb. Shrimp per day 1lst 2nd 3rd Lth

Study mh Heads=-on. Harvested mm No. of Seining

Pen 1 o Lb. Oz. -

-29-71 30 455 Range-89-107 54.6 8-4 0.8 810 33 9 3
Av-98.7

Pen 2

-29-71 24 us7 Range-85-112 53.4 8 13 0.9 367 76 16 8
Av-101.0 :

Pen 3

-2=71 32 497 Range-86-114 57.6 8 11 0.8 41y sy 20 9
Av-10l1.9 .

Pen O '

-2-71 30 388 Range-87-109 57.4 6 12 0.7 233 102 47 6
Av-87 .4

Pen 4 ' :

-4-71 30 412 Range-87-109 57.8 7 2 0.6 302 88 16 6

_ Av-97,5 e
Pen 7 e ) .
-4-71 30 197 Range~78-103 65 2 15 0.4 129 60 7 1
: Av-93.3 - .
Pen 8 - S ’
-5-71 29 83 Range 79-105 66 1 4 0.5 62 14 i 3
: Av-93.1 ' C ' ' ’
Pen ' SN -
-5-71 29 435 Range-90-108 54 8 2 6.7 322 77 22 u
: Av-98.4 )

Pen 9

-5-71 0 31 ' Range-95-124 0 11 - 20 9 2 0
Av=105.96 .

¢
C < C C C & < € C <
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Page III
Experiment No. 2

1us

No. Crabs Size of Blue Crabs H,0 Temp. Salinity Range
Harvested Harvested Rénge °C (PPT)
mm
Pen 1 Range=-30-145
18 - Av.-82.4 Range 6.65
to
Pen 2 Range-30-113 Range- 23.26
17 Av.-83.8 Min-26.5
to

30.5
Pen 3 )
28 = 26 (H)+2(P) Range-40-162 Range Max.- Av.-16.08

Av.-75.9 28.5 to
33.0
Pen b
20=17 (H)+3 (P) Range-40-150
Av.-65.8

Pen 4 Range-45-156
6 Av.-68.2
Pen 7 Range~100-125
4 Av.-114.5
Pen B Range~62-163
27 Av.-131.7
Pen 5 s Range-55-169
13 Av,-116.7
Pen 9 Range-35-131
2”’ AVQ-BBQQ
(H) - Unparasitized
(®)

- Parasitized



16

7.2 :

K value
Wild Texas Brown Shrimp - Galveston Bay - 1960%

9.4

ML BN AN

9.2
8.0
8.8
8.6
8.4
8.2
8.0
7.8
7.6

7.4

7.0 .
6.8
6.6
6.4

6.2 '

6.0
4 50 55 60 65 70 75 80 85 90 95 100 105 11D 115 120 125 130 135 140 145 150 155 160 165

%Converted from Chin, Edward. 1960. . :
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9.2
9.0
8.8
8.6
8.4
8.2
8.0
7.8
7.6
7.4
7.2
7.0
6.8
6.6
6.4
6.2

6.0

K Value vs. MM Length

r

o, s el

La. Wild Brown Shrimp - Jean Lacrox Bayou & Lake Chein 6/1-2/71

!

45 50 S5 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 ;135 140 145 150 155 160 16

mm

1



% Male and Female White Shrimp - showing Gonad and Ovary

Development Deep RighitPond - 1971

104 | — - s —
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90
80
70
60
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40
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20
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/1 7/5 7/12 7/20 7/26 8/3 8/9 8/17 8/30 9/15
1971
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1970 - Pond Stocked -~ 100 White Shrimp
$0 Brown Shrimp

Deep Right Pond Study of Over-Winter Brown and White Shrimp.
Growth Rate

170

165

160

155

150

145

140

135,

130

125

#.'-‘ .

Boen Pond Stocked
Oct, Nov.
1970 1970

c c

Dec,
1570

Jan.
1971

E L

Feb,
1971

March
1971

April
197}

lst Sample

May  June
1971 1971

July
1971

- White Shrimp o
= Brown Shrimp »

No B, Shrimp Recovered

August
1971

Sept. '
1971
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175

170

165

160

155

150

7/5

7/12

¥

mw White Shrimp - Decep Right Pond - 1971

o+

7/20 1/26

Study

.+ Growth Rate

8/3

8/9

1971

8/17
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9/15
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165
160
155 -

150

171

Q\ White Shrimp - Decep Right Pond - 1971

- Study
A g Growth Rate
7/5 7712 7/20 7/26 8/3 8/9 §/17 8/30 9/15
1971
< ¢ e ¢ c ¢
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25 March 1971

Mr. Robert Wildman

National Sea Grant Program

National Oceanic and Atmospheric Administration
U. §. Department of Commerce

Rockville, Maryland 20852

Dear Bob:

My expectations were accurate. I have been forced to resign
from my position at Nicholls State University for non~academic
reasons. I will let you know more of the details later. Other
faculty members, students, and myself are presenting formal
complaints to AAUP.

Alva and I have agreed that I will assume full responsibility
for publishing results of the 1968-59 investigation. Publiczction
will be in the Transactions of the American Fighorics Society.

1 am planning to submit a popularized version to the Amarican

Fish Farmer. We have also agreed that he will assume full
responsibility for publishing the 1970-71 results, and, in zddition
will have full respoasibility for the planning of the 19271 rezearch.
I have suggested that the 1971 vesearch be conducted according

to guidelines established in the original proposal. I believe

it would also be wise to continue determining chlorophyll A levels
in impoundment and bayou waters (Measurement of this pceramcter

was not indicated in the original proposal.)., Alva will, of
course, have full accountability for fiscal matters after 25 May
1971. Alva will acknowledge by letter agreement with the ghove

divisioas of responsibilities.

Will try to get up and see you this summer, Heard of any hot
jobs? .

Cordially,

C. D. Rose, Associate Profegsor
Division of Marine Science

<23 Gerald Voisin
Louisiana Land & Exploration Corpany
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(239)
Penacid Shrimp Production in a Managed, Unfed,
Natural Pond in South Louisiana

ALva FL Liarais anp Cuar D. Rose
Nicholls State College

Water controd in i 20-ere sall-maish natural pond
was eifected by erection of earthen dikes. A weir was
constructed 1o allow Lkl flow, lngressing pust-larval
shrimp were stochad wilizing night-time  floud  tides.
Sereening through hindware chith prevented entrance of
large shrimp and preditors. Predador conlrol wia ex-
ercised by rotenone applications for fish and baited wire
trups for crabs. ‘The blue crab, Callinectes sapitis,-was
the most abuadant predalor aul proved uacontrallable
with traps.  Supplemental fuxd was aot added.  Brown
shrimp, Penacis aifecus, grew 10 Ydcount (heads-on)
in 15 days and 12-count in 200 days. White shrimp,
Penaretis sctiferts, reached 34-count in 60 days.  Har-
vesting consisted  of draining surface wider ol night
across the weir inlo a_ nel Water level dropped no
mare than 2 inches during any harvest period, and was
mointained by day-time [ooding. Approximalely 70%
of the ¢rop was harvested during the first 20 hours of

draining. Total harvest was 125 1b. of shrimp per acre.

{Supported in part by Sea Grant Program of N5SF.)

Reprinted from The ASA Dulletin,
Vol. 17. No. 2. April 1970, p. 46.
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SURIMP FARM WEIR —To Lheleft is a photo taken of  shot at a slightly different angle, shows the same weir
a weir installed in a 20-acre salt marsh impoundment  used on the NSU shrimp farin after th )
p ¢ screen was
and part of an experimental farm pregrambehind  removed and a wing net put in its place. The weir and
conducted by Nicholls State University in the mar-  net both serve to help with the harvest of the shrimp
shlands of Pointe-Aux-Chienes. The photo to the right, crop. {Photo Courtesy NSU Biology Dept.)
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szme ftrend of thought, sald
ghrimp hatcheries are belng
developed and ciling examples
In Texzs and Florida, bt
claimed that these have not
develeped Lo the stage that they
can supply the needa of ex-

rimenters ard bevernd this,

e needs of commercial shrimp
farmers., Harris, who has
employed the use of both wild
and hatched strlmp tarva In his
farm experiments, said tha wild
shrimp have already adapted to
their  surroundings, while
shkrimp frem the haltchery have
difficully adjusting. Dr. ITarris
claims he has never had
“successful stocking from
haichery shrimp”.

Auther of the shrimp farm
peoject, Harris has been with
the Sca Grant Program since ity
beginnlng four years ago. Prior
to joining the NSU stalf, he
recelved a (ellowshlp at Nerth
Carclina State University,

Harris sald he has a com-
mereial background, as he orce
owncd and eperated a shrimp
and oyster boat in his nalive
North Carelina and fished

. — . commecially for saltnon In

1,

15 said that fisal con-
ns on the four-year
in will be availzlle at the
wtion of the NSU praject

fuary. .-
Is noted that LSU a3
timr a slmilar progeam
w N3U exrerimenta] <le,
. Id “a cencentrated elicet
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