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INTRODUCTION

The Sea Grant Research Project conducted by NSU at Point-au-Chein

is an applied research program examining the feasibility of comnercial

shrimp farming in the Louisiana Salt-marshes, Considerable data has

been accumulated concerning the biology and ecology of Brown shrimp

fpenaeua aztecus), White shrimp (P. setiferusl» and the Blue crab

(Callineetes sapidus) since the program was initiated in February

1968*

Unfortunately, basic data from research conducted during 1968

and 1969 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

Biologists 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. Closer correlations between environ

mental parameters and shrimp and crab populations will be attempted

as time permits during the immediate months ahead.
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Specific objectives of 1970 and 1971 are: (1) Determine the

effects of water exchange on shrimp production in Louisiana Salt-

marsh Impoundments; (2) Examine the effects of Blue Crab Control on

shrimp production in Louisiana Salt-marsh Impoundments; (3) Conduct

overwintering survival studies 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 setifems) in

Louisiana. 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 areas containing 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 ijjipoundments 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 shrijraj 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 from 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 applications for fish and baited wire traps for the blue

crab, Callinectes gapldus. 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 period, and were maintained

by subsequent flood tides.
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Results

A. From 20 acre pond with predator control. Brown shrimp

grew to 34 count (heads on number 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 lbs. of 34 count shrimp per acre.

B. From 10 acre pond with no predator control. Total harvest

of brown and white shrimp was 44 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.

Phase 2 — 1970-1971. Description of projgot:

Studies are currently evaluating the effects 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 survival and subsequent sexual

development studies.
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1. Water Exchange Study

A. Methods

Effects of water exchange studies were conducted in the 10

acre impoundment that was rdduced to S acres with an earthen

dyke and aubseo^iently partitioned into 3 areas with plywood

separations. 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

the current during flood tides at night. Post-larvae were

stocked at the rate of 12,0PD/acre* Mortality rates during

stocking averaged less than 1%. Tidal exchange through

1/V vinyl-coated screen is allowed in one partition while

the other is held stagnant* Both areas contained 2 1/2

acres of water. A small unstocked 1/2 acre area acted as

a control and was treated identical to the water exchange

pond to measure the ingression of post-larval shrimp while

flooding. Shrimp from both treatment ponds wore sampled

weekly for growth rates, disease, end coefficient of condition.

B, Results

Comparisons between shrimp from the flow and stagnant

ponds have revealed no significant differences in growth

rates or condition. It must be pointed out, however, that

these are natural impoundments that ere ecologically balanced,

and the some results might not occur in artificial Impoundments
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or even smaller natural ponds. This study terminated on

September 15, 1971 when waters from Hurricane Edich flooded

the impoundments and destroyed the partitions.

2. Blue-crab (Callineotcs sapjdus) predation study

A. Methods

Vinyl-coated l/M-'1 wire was used in constructing 9 study pens

50T x 50f square inside the natural 2C-acre salt-marsh

impoundment* All fish, shrimp> and crabs in the pens

were killed by heavy applications of rotcnone one week prior

to stocking. Three of the 9 pens contained 25% Starring

marsh, and were markedly more shallow than the six in t/ie

middle of the pond. Juvenile brown shrimp used in the

predation studies were collected at night from the surface

water of the adjacent bayou during ebb tides in the same

manner described previously for post-larvae collecting,

except a larger mesh net was used* Crabs for rhe study

were collected simultaneously 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.
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B. Results

The following table summarizes the stocking rates of brown

shrimp and blue-crabs and presents the results of 2 separate

studies of 30 days each.
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TABLE I

Stocking Rates and Results of 2 Replications of 30-Bav Brown Shrimp - jVjug Crab rre^ot^n Studies.

Pen #1 Pen #2 Pen #3 Pen #4 Pen #5 Pen #6

Date 5A0/71 - 6AO/71 * - — Control

# Shrimp Stocked 500 500 SCO 500 500 50Q

Size Of Shrimp Stocked 60-90mm 60-90mm 60-90mm 6Q~90mm 60-90mm 60-90mm

# Crabs Stocked 3S 35 75 0 25 75

Size of Crabs Stocked 75-125mm 7S-I25mm 50-75mm — <-— 125-165mm SO-75mm

# Shrimp Harvested 454 476 390 408 450 401

K Mortality 9.2 4.8 22*0 18.4 9.0 19*8

Date 6/29/71 - 7/29/71 ~

# Shrimp Stocked 500 500 500 500 500 500

Size of Shripp Stocked 60-90iren 60~90mm 60-90mra 60-90mm 60-90nni 60-9Qmm

# Crabs Stocked 35 35 75 0 25 75

Size of Crabs Stocked 75-125mm 7S-125mm 5G-75mm 125-165mm 50-75mm

# Shrimp Harvested 455 467 497 412 435 338

% Mortality 9,0 6.6 0,6 17.6 13.0 22.4

Average Mortality 9.1 5.7 11.3 18.0 11*0 21.1

Crabs were stocked at concentrations considered average or above in the cstuarine areas. Stocking rates
•nd average shrimp mortalities for .all replications ere as follows:

2 Replications of Large Crabs (125-lGSmm) © 435/acre » 11•095 Shrimp Mortality
4 Replications of Medium Crabs (75-125mm) €? 609/acre •» 7.495 Shrimp Mortality
4 Replications of Small Crabs (50-75mm) @ 1305 /acre « 16.2% Shrimp Mortality
2 Replications of 0 Crabs Stacked @ 0/acre a 18.0% Shrimp Mortality

C G C C c G
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Crab predationdata from the 3 shallower pens containing

2$% 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 Louisiana 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

occurred in the control pens stocked with 0 crabs. These

results are at variance with most thinking on shrimp

culture. Much time and expense has been expended on crab

control 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 estuaries,

a significant expense in shrimp culture will have boan

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

Date from this study waa presented as a paper to the Gulf States

Marine Fisheries Commissions 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 TOE BIOLOGY OF
WHITE SHRIMP (PESAEUS SETIFERUS) IN ESTUARINE IMPOUNDMENTS*

by

Alva H. Harris1'
Department of Biological Sciences

Nicholls State University
Thibodaux, Louisiana 70301

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*

Hr. Frank Ritchie, late senior vice president of Louisiana

Land and Exploration Company, firmly believed 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 IS, 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 to age until October 15. Minimum

O2 levels taken early mornings were consistantly near zero or less

than one part per million until September 23. After that the

minimum O2 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 O2

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 15S.2 mm and the count

was m (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 11 count shrimp. Several shrimp showing ovarian development

have been preserved and will be examined microscopically to study

egg development.

You may 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

H20.

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 OVSRTOTER RESULTS

We inadvertently overwintered a few juvenile white shrimp in

another experiment that lends credence to these results. A 5(l-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 nvn 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 nun,

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

were seined out on April 15 this year and averaged 97,S mm, 67

count. We estimate these would have been 30-'10 count by the May

season. This seenvs reasonable proof to me that at least some of

the big whites around when the May season opens spent the winter

in the marshes.

UfflGIVITY

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 Louisiana Wildlife

Commission on Grand Terrs as a guide, the eggs would have had to

he spawned during May For the shrimp they raised to be 28 count in

November, and the shrimp we stocked were 22 count on October lSi

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-uq count shrimp taken during the May



season• These 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

1. Juvenile white shrimp can be overwintered in brackish water

ponds in Louisiana marshes.

2. Significant growth occurs between fall stocking and spring

harvest.

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 until September of 1971.

4. 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 shrimp 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.

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

preparing this paper.
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Terrs |_

Pfltaa on Qypy-ftlnter Study.*f_ ..f"V?>*^'lt t j<fr* SP****^

10*21-70 - - 8tD&srf 100 Siab-Adult Whita Bhriirp ia 1/%% Azircs (S3 ft, Dictates*) P&rsd
Aveysso Length * 130.3 &a * 22 Ccuat-5Iss£a-Ca

*Beapllng Oat* tto. Sssgrled Av, fob Av. Count Bo. 0 (tabled Av. era Eo. C^-led Av. ca

G

5-25-71 12 155.2 14,0

7-5*71 13 162.5 12.5 1SG.7 10

7*12-71 » 163,9 12.5 7* 1*3.6

7*20-71 11 162.1 12.5 155.9

7-25-71 1$ 160.3 12.0 101*2 10

8-3-71 IS 163.5 12*5 1S3.B $•£•;&

8-9-71 12 163.3 12,5 153.5

8-17-71 12 162.5 12.5 G 1S3.G £<!.£&

8-50-71 163.2 12.5 ICO, 2

w~15-71 10 169.1 U.O 161.0

•-18-71 tturrlcam Edith Tewaiaattsd Study
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The following tables, charts, and grapha are a compilation of physical,

cheoical, biological, and nanagetaent records that were compiled daring the

1970-1971 phase of the research program. They ore Hated and iteoi&ed

la the following order.

1* Physical Recorda

A, Temperature (1) Air
(2) ttater

B. Rainfall

2# Chemical Records

A. Salinity

B. 0

C. pH

D. NH
3

&• Nitrates, Nitrites and Phosphates

F* Soil Analysis of Pond Bottoms

3. Biological Records

A* Respiration and tamperature

B. Chlorophyll A

C. Bottom Invertebrates

U* tonggesflnt and Harvest Recorda

A. Ilatchery Broun Post Larvae Shrinp Frora Galvoaton,
Texas

B. Bocrai Shrinp Tagging Study 1970

C. 1970 tfatoral Stocking end Harvest of Erc*?n
and Y.T.ite Ehrinp

D* Fieh Harvested - 1970

p. 20-21
p* 22-30
p. 31-32

p. 33-1*2

p* b3-$0

p. 51-58

P. 59-65

p* 66-7U

p. 75-B2

p. 63-09

p. 90-93

p. 5U-100

p. 101

p. 102-103

p. lCli

p. 105



%m tower Pond Water Exchange Records 1970

f* 1970 Upper Pond Rarveet Resulta

0. 1970 tJpper Pond Water Exchange Records

H» Wild Brown Post-larvae Shrimp Stocking 1971

1. Growth Rates of Wild Brown Post-larvae Shrimp 1971
(Closed vs Flow System)

J. v 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. Ifeade-*0n for B. Shrimp 1971
(Closed V3 Flow System)

Ji. Effects of Water Exchange on Qrowth of B« Shrimp
1971

H# Harvest Results of Stocked B. Post-larvae Shrimp
1971

0* 1971 Lower Pond Water Exchange Records

5* Blue Crab Predation Study

A. 1970 Stocking and Harvest Results

B« 1971 Experiment No. 1 Stocking and Harvest Results

C. 1971 Experiment Ko. 2 Stocking and Harvest Results

6. K-Vej-uo ve Length for Brom Shrltro

A. Wild Texas Brown Shrimp - Galveston Bay - I960

B. Wild Louisiana Brown ShriTnp-Jean Lacrox Bayou
and Lake Chain - 1971

7, White Shrto Study

A. %Kale and Female Khite Shrittp Showing Gonad and
Ovary Development

19A

p. 106-112

p. 113

p. Il2i-U7

p. U8-119

p. 120-121

p, 122-123

p. 12l*-125

p. 126

p. 127-128

P. 129

p. 130-133

p, 13U-139

p. H*0-lU2

p. 1U3-H*5

p. Ih6

p. 1147

p. 1UB



19B

B* Average Growth Rate of Stocked Over-winter
Write Shrimp p. lip

C. Average Growth Rateoflf Stocked Female White Shrimp p. 150

D. Average Qrovth Rate of Stocked Male l&ite Shrimp p. 151

8, Appendix p# 152
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NITRATES, NITRITES AND PHOSPHATES OBSERVED

IK 'THE ESTUARIES OF THE LOUISIANA GOtF COAST

" . ' • Burt Wilson.

r<f*-w

• .. ••••.. ••••'.

Introduction

The phytoplankton and the zooplankton as well as the marsh grasses

reciuire certain nutrients for proper- growth. These organisms are placed
near the bottom of the food chain aa for- as the larger animals ara concerned.

It is therefore necessary to understand the metabolism ar.d growth of these

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

species. -'.".,"

Two nutrients of critical 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, Hitrogen on ths other hand is an essential component

of proteins and would therefore be a limiting factor on growth.

Phosphorus may be found in water1 in one of any number of forms, most

of which ara subject to tha influence of the pK of the medium. In those

environment which Oxhlblc an alkaline pH this element is usually suspended

as a calcium phosphate or a sodium phosphate. Normally marine and as-marine

environments are alkaline.. Ground or flowing surface water aae rlcber in

inorganic phosphates, where as open bodies of water- have dilute quantities

of this substance due to greater biological productivity. Finally the

amount of dissolved oxygen in a given body of water apparently influences

the amount of available phosphorus; evidence suggest an inverse relationship

between dissolved oxygen and soluble phosphate compounds. Kuch of the

phosphorus found in the estuarine waters today is due to surface runoff
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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.

0 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.

Nitrogen found in water was originally derived from the atmosphere {'

and subsequently found its way into the nitrogen cycle. The nitrogenous

m
compounds in water may come from surface runoff (pollutants), nitrogen

fixation or biological decomposition. Biologically utilizable nitrogen

takes the Form of amonia, nitrite and nitrate compounds. The ammonia

0
and nitrite are utilized by certain bacteria as a source of energy,

resulting in their transformation into nitrates. As a consequence of theae

assimilation and conversion, nitrate-nitrogen is frequently the most
O

abundant form of this element in water.

It has been known for some time that the nitrogen to phosphorus (N/P)

ratio represented a- useful tool for some biological 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 inorganic 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

that the total organic N/P ratio fluctuate according to the requirement of

endogenous plankton and is not necessarily a function of dissolved inorganic i1''

elements.
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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 fact the conclusion drawn

from these investigations sussest that nitrogen is the limiting factor in

algal growth* and that the addition of phosphate played only a minor role.

ttathods •\; ...*";• ,..--'

- - The nitrates, nitrites and inorganic phosphates of surface water were

• determined for the cultivation ponds" and adjacent bayou as a part of the

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

CheIn. Louisiana.-. Nitrates and nitrites were determined by the "Cadmura-

Copper reduction1* method of E. D. Woods (1967). The phosphate were

.* determined by the antnonium molyhdate technique as described by Strickland

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

"-' collection. Prior to analysis the samples, ware thawed in a water bath

and filtered through 0.^5 micron millipore filter.

Results '',"•••.. '../ ' .'•*-•

The results of the nutrient analysis of the estuarine waters are

illustrated in Figures lfc 2» and 3. In Figure 1, it is observed that NO3-M

ug at/liter varies from a low of 0*7 to a high of 11.4. In 1952„ Robert

Waldron surveyed Timbalier Bay, Louisiana and found a seasonal variation

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

observed that in the tropical estuary of India the surface water N02-M ug

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

nitrates were obtained during the monsoon season, a period 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 Figure 2, it is observed that the PQ4-P ug at/L. varied from 0*3

, to 2.4. Again the mean seasonal values appear to be higher than those

observed by Waldon (1963), in Timbalier Bay, which varied from 0.12 ~

0.87 ug at/L.«Qaslm (1969) in his studies found PCL-P in the order of

, 0.36 - 1.0 ug at/1*, with no appreciable influence by monsoons, which is

in agreement with our findings. During the winter months there has been

an elevation of nitrates and nitrites in the cultivation pond. These

i • extremely high values are thought to be due in part to the excrement

deposited in the water by large numbers of birds that inhabit the ponds *.

during these months, in addition to reduced productivity. *

I The normally acceptable N/P ratio for sea water is 15:1, however,

• this is apparently not representative of estuarine waters. In Qaslm's

(1969) 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 periods. The

N/P extremes observed in one of the culture in the Nidioils Project was

28:1 and a low of 0:0*85* However, it should be pointed out that the

current feeling among research is that the N/1? ratio does not necessarily

•reflect true productivity, (Ryther 1971). There appears to be a close

correlation between the cycles of phosphorus and organic production in

estuarine waters, whereas the nitrogen cycle is completely unconnected

with the productivity rhythm. In fact. Currie (1953) found no significant

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

with inorganic nitrogen and phosphorus, Rythus (1959) observed that the

^ instantaneous concentration of nutrients is not as important in affecting
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productivity as the rate with which these elements are regenerated and

absorbed in forms other than the inorganic salts* This observation might

well explain the variations revealed in Figures 1 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 nitrates. There appeals to be abundance phosphorus in the marshes

for proper nutrition and growth. .The data for NO^-N does suggest

considerable fluctuation in the available of this nutrient in these ponds,

but as stated previously nitrogen is incorporated more significantly by

plankton than phosphorus. . '• y

In a pond cSlture study,More (1969) found that even with the addition

of fertilizer the NO3-S fail to increase.

It therefore seems apparent that these marsh ponds do contain

sufficient nitrogen and phosphorus to maintain abundant biological

productivity. This productivity is evidently limited only by the available

sunlight, oxygen and types of organism that might inhabit these environments.
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SEA GRANT RESEARCH PROJECT

SOIL ANALYSES OF POND BOTTOMS

$c3
fjP<7S-

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 hotter Content and pR, These analyses.

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 deficient 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 differences in production due to the primary treatments might be

ascertained as such, if no differences in the pond 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 extraction 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 amount 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 soil 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 sand 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. One week one pond was higher while the next week the same pond

was low. In all cases the results show that NHg Nitrogen was low even

though there were some fluctuations.

pH - These determinations also were consistentt ranging from approximately

7.0 to 8,0. No trend or pattern showing one pond being 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 in 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 nutrients. VA11 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 deficiency of the elements in question is difficult to ascertain,

since norms for the quantity of the elements are 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 soils. 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 than 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 .in

the soil. 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. Neither was there any variation from season

to season.

Apparently any mineral depletion from the soil was counteracted by

a similar addition from dying animal and plant life. There seems to exist

a closed 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
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or correlations cnn be made. However some of the nutrients are utilized in

the food chain of shrimp. Either the phytoplankton are getting their nutrients

from the water and not affecting the soil or the minerals being used are

replenished as rapidly ob they are being usod, therefore, showing no change

in a soil analysis at periodic intervals.



March

April

May

June

July

July

Aug,
$1

Aug.

Sept.

Sent.
n

Oct.

Oct,

o

Nov,

Nov,

^Dec,

Jan.

Feb.

^March

April

June

^August

_S

79

TABLE I

Soil analysis of the Research Ponds (Upper Pond) of the N.S.F. Sea Grant
Research at Point-au-Chein for 1970-71 (Results expressed in Ports Per AUllion)

Nitrites

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Nitrates

5

5

20

10

10

10

8

1

1

0

0

0

0

0

0

0

0

0

0

0

7

O

Ammonium N.

2

5

2

8

5

6

10

6

10

6

3

6

1

2

2

0

0

11

4

Phosphorous pH Organic Katter iw>.
100+

100+

100+

100+

100+

100+

100+

100+

100+

100+

100+

100+

100+

100+

100+

100+

100+

100+

100+

100+

100+

100+

100+

7.0

7.1

7.0

6.8

8.3

8,0

7.6

7,5

8.0

.7.5

7.2

8.0

7.7

7.9

8,1

8.2

B.3

7.8

7.7

6.8

9.B

10.9

10.4

9.7

11.8

10.5

9.0

10.8

10.8
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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 Killion)

70 Nitrites Nitrates Ammonium N. Phosphorous PH Organic Matter,*•*.

March 0 — — 100+ 7.2 8.6

0 April 0 5 - 100+ - 10.1

Kay 0 5 - 100+ 7.1 10.2

June 0 10 - 100+ - -

* July 0 10 5 100+ 6.9 8.0

July 0 10 0 100+ 7.1 -

Aug. 0 10 2 100+ 8.0 -

* Aug. 0 7 5 100+ 7.7 -

Sept, 0 1 12 100+ 7.4 -

Sept. 0 1 5 100+ 7.4 -

t. 0 0 5 100+ 7.9 11.3

Oct. 0 0 1 100+ 7.6 -

Oct, 0 0 3 100+ 7.5 -

Nov. 0 0 1 100+ 7.6 -

Nov. 0 0 3 100+ 7.7 -

Dec.

i
Jan.

0

t

0 0 100+ 7.9 -

0 0 2 100+ - -

Feb. 0 0 1 100+ 8,1 -

Marc*i 0 0 11 100+ 8.1 -

April 0 Tr, 2 100+ 8.2 8.8

June 0 0 6 100+ 8,2 8.4

Augus t 0 0 11 100+ 7.7 9.7

0
R*pt, 0 0 0 100+ 11.6 10.2

vy

0



TABLE III

Soil analysis of the Research Ponds (Lower Pond-Closed) of the N.S. F. Sea Grant
Research at Point-au-Chein for 1970-71 (Results expressed in Parts Per Million)

81

Nitrites Nitrates Ammonium N. Phosphorous PH Organic (fa11er /* *«

0 — — 100+ 7.3 8.8

0 5 -
100+

-
10.2

0 5 - 100+ 7.2 10.0

0 10 - 100+ - -

0 ID 5 100+ ' 6.9 8.1

0 10 0 100+ 7.2 -

0 10 1 100+ 7.7 -

0 8 5 100+ 7.8 -

0 1 6 100+ 7.5 -

0 1 5 100+ 7.4 -

0 Tr. 4 100+ 7.8 11.8

0 0 1 100+ 7.6 -

0 0 3 100+ 7.5 -

0 0 3 100+ 7.5 -

0 0 2 100+ 7.7 -

0 0 2 100+ 7.8 -

0 0 0 100+ - -

0 0 3 100+ 8.0 -

0 0 1 100+ 8.1 -

0 0 1 100+ 8.3 10.3

0 0 6 100+ 8.3 10.8

0 ... 0 8 100+ 7.7 9.7

0 0 2 100+ 7,2 9.6
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0

March
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July
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Sopt,
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Oct,
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Dec,

1971
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June

August

C1 Sept.

o

TABLE IV
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Soil analysis of the Research ponds (Bayou) of the N. S. F. Sea Grant
Research at Point-auKJhein for 1970-71 (Results expressed in Parts Ver Million)

Nitrites Nitrates

10

10

10

7

1

Tr,

Tr,

Tr.

Tr.

Tr.

Tr.

Tr.

0

Tr.

0

0

Tr.

Tr,

Tr.

Ammonium N, Phosphorous
*7*

pH Organic ^.^re; w.e

100+ 7.5 7.S

100+ 7,2 -

100+ 8.2 -

100+ 7.6 -

100+ 7,7 -.

100+ 7.6 -

100+ 7.9 5.4

100+ 7.5 -

100+ 7.5 -

100+ 8.0 -

100+ "7.9 -

100+ 7.8 -

100+ - -

100+ 8.0 -

100+ 8.0 -

100+ 8.0 4,7

100+ 8.2 10,2

100+ 7.3 8.6

100+ 11.0 2.3
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Diurnal 0 Method For Primacy Productivity Method

1. Dissolved oxygen was determined by the Winkler Method at four (•+)

hour intervals beginning at midnight through Che 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-i*S. 19S6) on page 18. .



Diurnal O2 Studies (p and r in gra./M2/day) (k in ga./M2/hr.)

Date Pond 1 Pond 2 (Open) Pond 3 (Closed)

Mar* 20, 70' P=

k=

0.30
1.50
0.10

Apr. 3( 70' P-
r=

k=

I.83
28*75
4,38

r= 7.43
k=: 1.08

Apr; 17, 70 •
r=

k=

2.46
3-30
0.105

P« 2.77
r* 5.76
k= 0.04

Kay 1, 70' Pf
r=

1.86
2.10

0.165

P* 7*98
r= 14,34

' k= 0.85

May 16, 70 • P=
r=

k=

1.78
3.37
0.14

p- 7.74
r« 7.74
k= 0,015

,1-Jay 30, 70* P=
r=

_'4.97
5.04
0,08

p» 13.36
r= 19.12
k= 0.79

June 12, 70' P=
r=

k=

8,02
19.21
1.60

P= 5.64
r= 16,49
k= 2.07

June 26, 70' P=

r=

k=

5.83
10*04

0.495

P* 7.43
m 19*41
k= 1,25

July 10t ?0' P=
r=

ks

5.08
11-64
0,64

pn 4.24
r= 8.82
k= 0.41

July 25, 70' P=
r=

k=

chl=

4.95
15.95

1.36
20.29

p= 6.69
r= 19*88
k= 1.64

chl« 13.93

Aug. 8 f 70' ?=

krr

chl= 25.71 chin 27.21

Aug. 21, 70+ P=
r=

k=

chls

7.64
24.72

I.65
29.45

p= 4.74
rs 6.49
k= 0.195

chls 30.77

Sept. 4, 70« P=
r-

k=

chl=

2.71
4,38
0.13

17.07

F* 7.12
r» 11.33
k= 0*S0

chl= 31.24

^ept. 18,, 70' P-

k~

chl=

5.33
13.03
0.72

16.08

p= 2,89
' rs 6.38

k= 0.28
chl= 10.53

L

p= 1.14
r= 13.64
k= 2.00

P= 7.79
r= 14.01

k= 0.72

P= 5.95
r= 4.27
k= O.ll

p= 6.90
r= 8*64

k= 0.315

p= 13.12
r= 17.77
k= 0.72

p= 2.24
r= O.36
k= 0.00

p= 10.57
ra l8.ll
k= 1.11

P= 6.33
r= 16.35
ks 0.81

P* 4,43
r= 7.13
k= 0,30

chl= 10.16

chl= 29.99

P* 7.09
r= 13.58
k= 9.660

chl= 24.97

p= 6.82
r= 3.32

k= 0.53
chl= 29.55

p= 2.8l
r- 4.52
k= 0,145

chl= 19.75

Bayou

p= 1.63
r= 3.20
k= 0.5S

P- 15.58
r- 90.00
k= 7.57

chl=

chl= 27.52

P= 3.14
r= 61.40
k= 6.04

chl= 16.01

p= 0.70
r= 17.84
k= 1.69

chl= 15.43

chl= 9,06

8M
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Date

Diurnal 0, Studies

Pond 1 Pond 2 (O^cn)

Oct. 2. 70' P=
rs

k=

chl= 15.19 chls I6.33

Oct. 16, 70« P= 0.72
r» 8.81
k= 0.4l

chly 8.24

P= '3.50
rs 67.89
k= 3.31

chl= 8.17

Oct. 39, 70' P= 6.Q2
r= 18.92

' Its 1.52
chl= 3.49

p= 10.00
r= 21.72
ks 3.54

chl= 8.91

Nov. 13, 70 • P= 7.55
r= 19.37
k= 2.20

chls 13.7'*

pa

r=

k=

chls 9.53
C1 _

Dec. 22, .7Q» p= 12.36
r= 32.57
k= 1.92

chl= 18.51

p= 12U3
r- 27,01
k= 3.04

chl= 43.58
Jan.

0
1*. 71' P= 3*33

r= 6.46
k= O.325

chls 14.63

p= 3.40
r= 5.85
k= 0.94

chls 43.29

?eb. 19, 71' P= 6.70
r= 11.24

P= 7.45
r= 12.83

0 ks 0.125
chls 9.05

k= 0.24
chl= 49.38

liar. 12, 71' P= 1.96
rs Q.fil
k= 0.79

P= 13.11
r= 41.84
k= 3.9C

0 '
chl= 4.90 chls 48.88

Kar. <25, 71' p= 3.11
r= 4.66
k= 0.20

P= 2.51
r= 5.21
ks o.4l

Apr. :16, 71* ?= 5.74 P= 11.25
o, r= 6.9'+

k= 0.125
r= 60.51
ks 3.82

,

chl= II.57 r-Vil -

O

•^y

^

Pond 3 (Closed)

chls 15.33

P^ 2.05
r= 40.28
k= 1.97

chls 8.65

P= 1.54
r= 1.38
k= 0.425

chl= 9.78

P= 2.55
r= 5.61
k= 1.30

chl= 13.84

ps 14.99
rs 34.91
k= 2.02

chls 59.23

P= 3.92
rs 3.87
k= 0.195

chls 55.14

P= 6.72
rs 12.09
k= 0.320

chl= 66.44

P= 25. '+'1
rs 63.41
k= 5.42

chl= 8l.S0

p= 10.07
r= 25.02
k= 2.66

P= 1.18
rs 8.61
k= 0.49

chl=

page 2

Bayou

85

chl= 13.1;;

F= 0.20

r= 20,41
k= 2.C1

chl= 3.13

P= 0.13
rs 2.05
k= 0.3C

chl= 1.04

ps 0.44
r= 5.0:.'
ks o.cc

chls 7.C2

P- 6.5:
rs 23.2?
k= 1.71

chl= 13.1C

P= 1.02
rs 4,12
ks 0.3^

chl= 2i.'3r

P= 1.05
<v = 6.*5
k= 0.4C5

chl= 13.55

chls 9.97

P* 14.95
r= 5.1?
k= 0.0*0

P= 1.22
r= 3.C4
k= 0.105

chl= 10.25
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90

Chlorophyll a Method (From Lorenzen 1967 Limnol. Oceanogr. 12 (2) ;343-3'*6

1. Chlorophyll a Determination - Every month during 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

S.5 cm. glass fiber filteres. The phytoplankton in the samples

accumulated on the filter. The amount of water filtered varied with

the density 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 mis. of acetone

(Specbrograde). 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 process

to break up all the cells. The ground up filters and acetone were

then poured into centrifuge tubes. A few mis. of clean acetone was

used to rinse the grinding vessel. The total volume was kept under

10 ml. The tubes were allowed to sit for 20-60 mins. to pervit

pigment extraction. 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 66S mu and 750 mu. The samples

were then acidified with 2 drops of HCl and the 0* P. determined at

665 and 750 mu. Chlorophyll a in mg/nr was then calculated according

to the following formula. See attachment.



ChlaCmg/ra3) - 26.73 x (66J0 - 665ft) xv

665 • absorbance before acidification
o

66$ • abaorbance after acidification
a

1 « volume of acetone used for extraction (ml).

V^ • liters of water filtered

1 «* path length of cuvette (cm.) • 1*17

91
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FLOW POND BOTTOM INVERTEBRATES 1970-71

Date Polychcte Oli^ochetes
Round

worms '"AmpTtipods
Insect

Larvae Ostracods Isopod Zoea Clam

'l-3-70Total No./m^ 720 1440 160 BO 80 I
% of Total 29.0 58.1 6.5 3.2 3.2

4-18-70— 1 80 160 240 80

14.3 28.6 42.8 14.3

5-1-70 LJJ40 80 80 80

81.25 6.25 6.25 6.25
5-14-70 400 160

71.4 28.6

x\ _PR_7n— 320 400

44.4 55.6

6-12-70— 80 80

50.0 50.0

6-20-70— 80 80

50.0 50.0

R-7-7n 160 2M0 160

28.6 42.8 28.6

n_?i ^.Tn 80

100.0

Q-U-7R 240
100.0

9-18-70— 80 240

25.0 75.0

1 (1-0.70- 80 240

25.0 75.0

12-4-70-
160 720

18.2 81.8

12-14-7-0
No
Kesu. ts found

1-P9-71 BU 160

33.3 66.7

r
c o c c c



CLOSED POND BOTTOM INVERTEBRATES 1970-71

Date Pqlychete Oligochetes Roundworms Amphipods Insect Larvae Spider Crustac

4-3-70
Total No./m" 7 20 1G0 ICO 1,280 2'IQ

% of Total 23.1 6.3 6.3 50.0 9.3

4-18-70
640 720 560

33.3 37.S 29.2

5-1-70 800 80

90.9 9.1

5-14-70 320 >

100.0

S-28-70
160 160

50.0 50.0

6-12-70
No

Results 'ound -

6-29-70 160

100.0

B-7-70 80 80

50.0 so.o

8-21-70
160 560 8t

20.0 70,0 10.C

9-4-70
80 80

50.0 50.0

9-18-70 240 1,920
11.1 88.9

10-9-70 80

I0O.O

12-4-70
160 80 960

13.3 6.7 80.0 *_

12-14-70
No

Results 'ound

1-22-71
80 160 t

33.3 66.7

o o o
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c

Bottom Invertebrate Repdrt 1970-71

Flow Pond

Date No./m2 wt/A(lbs.)

4-3-70 2,480 73.76

4-18-70 560 34.41

5-1-70 1,280 93.21

5-14-70 560 35.30

5-28-70 720 33.09

6-12-70 160 .14

6-29-70 160 .23

B-7-70 560 18.59

8-21-70 80 1,97

9-4-70 240 11.69

9-18-70 320 10.84

10-9-70' 320 6.41

12-4-70 880 50.08

12-14-70 0 0

1-22-71 240 12.18

c

Closed Pond
No./m2 wt/A(lbs.)

2,560 108.08

1,920 71.19

880 81.94

320 23.59

320 1.34

0 0

160 1.41

160 1.67

800 22.90

160 11.44

2,160 64.78

80 1.58

1,200 85.73

0 0

240 7.83

c c

Upper Pond
No./m2 wt/A(lbsQ

720 13.03

880 299.20

2,640 78.16

160 6.48

1,360 67.16

80 .14

160 .28

80 1.62

240 14.08

160 5.91

80 3.24

160 8.45

80 4.29

160 4.72

560 13,55

o

>
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6-5-70

6-2-70

6-5-70

6-5-70

6-6-70

6-6-70

6-7-70

BROWM POST «RVAE SHR2HP RECEIVED TKDH

FISH AMD WKDUTE SEWXCB - GMOT9TX)», IEXAS

101

Bate Received: Tine: 2:30 A.M.
So. Shipped : J0,000

H^O Ten*. s S'J.1-.sluaicy s 27.11 ppt
0? I 1* MPNg3 1 O.S pp*

j— „««i«i - 3' x 12p were net-up for Acclimation.Two swiping pooia -0j * " ^^ ^

17.76 ppt to 2B.01 ppt.)
02 s 6.0*ppra
Post Larvae «ere releaeed into port, after 11/2 bra. rf^»
temperature ad^"™"e;QQ, f„ Post Larvae shrimp.
g£2*«23 S»u£SLJ"t%«- of water —.out
acclimation.

D^ped »llnltt ft- 2^.01 P* to B* PS*. ft» *« *-<*• »
3il5 P.M.

Dropped .-Unity ft- 2* »t. to 22 Wt. ta 8:45 P.M. to

Droppod ^liaity fro. 22 B*. »» »*• **» «"" PJt- *
2:30 P.M.

Bropped salinity ft=™ » »*• *• "•* "'• f™ *!0° ** l°
5:30 P.M.

Drained pools: No post larvae recovered.



Table I. Lower Pond Tagging SUikly 1970 (5-fe Acres)

Slocking No, Brown Range Av. Size No. White Range Av. Size

Dates S tocked mm mm S tocked 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

9-1Q-70 162 120-150 131.0 1 - 140.0

9-16-70 258 120-155 135.3 18 105-150 138.9
t

9-17-70 85 120-150 135.1 2 135-150 142.5

9-23-70 86 125-155 137.2 1 - 140.0

10-1-70 - -
- 47 115-175 144,5

10-6-70 - •- - 2.2 115-160 146.4

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

c c - c e c c c c e o



Table II. Lower Pond tagging Study 1970 ..{Sfc.,Acres)

Harvest

Dates
No. of Tag
Brown
Recovered

Range
JIDTl

Av. Size
1T1

No. Tag
White
Recovered

Range Av. Size
mm

ri

10-13-70 21 - 115-145 132.4 6 - 128-162 140.4

10-15-70 "13 - 119-153 134.B 68 - 116-152 137.B

10-19-70 63 - 120-157 137.1 13 - 128-144 137.3,

10-20-70 4* - 117-152 130.1 54 - 111-151 137.0

10-21-70 16 - 120-150 134.S 12 - 127-14S 136.1

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 - 110-136 -

11-16-70 3 - 127-140 - 0 - -

11-17-70 1 - 130 - 0 - -

11-18-70 0 - - 0 - -

11-23-70 1 - 133 - 0 - -

TOTALS 5SS 69.4# 115-157* 133.7 166-60.$% 110-162 13S.4

•*! unknown \

r
c



Table I. Lower Pond Harvest Study - 1970 (5% Acres).

Date No. Crabs Harvested Unmarked Shrimp Harvest JIgO Temp. Head of Moon
Large(?3") Small fc 3") Browns ,,,/./rM, White Time at time* C ^2° in Phases

; Lbs. Oz. Count Lbs. Oz. Count fP.M.) of Harvest Inches

£ 10-13-70 33 86 12 51.3 7.5 128.3 8-10:30 23.0 1/8 Full

C

10-1S-70 6G 114

10-19-70 61 350-400

10-20-70 30 2S0-30G

10-21-70 10 60-80

10-28-71 11 150-200

11-3-70 30 800-1000

11-4-70 16 450-600

11-16-70 35 600-725

11-17-70 226

11-18-70 17 475-525

11-23-70 90-100

TOTALS 1744* 3998

15.5 67.0 105

11 71.3 29

15 118.6 7:15 -

9:00
99 8:00 ~

9:00

66 64 12 96.6 7:30 -

9:00
10 76.5 37

14.5 81.6 34

109.0 7:30 -
9:00

70.6 7:30 -
8:30

14 75.6 81 15 113.6 6:00 -

7:45

6.6 83.6 41 13.4 128.0 6:00 -
7:30

10 116.8 26 15 118.0 6:30 -

8:30

184

1.5 176

168.5 1

13 130.6 6:30 -

7:45

11 131.6 5:15 -

6:45
158.4 5;15 -

8:30

21 hrs.

*1,424 collected from 3-17-70 to 10-12-70 by use of crab pots.

C

20.0 W Ful 1

21.5 Last Quarter

19.5 Last Quarter

19.0 Last Quarter

18.0 New

16.5 10 New

16.0 12 First Quarter

12.0 12 Full

13.5 Last Quarter

17.5 10 Last Quarter.

10.5 Last Quarter

C e



Table II. Lower Pond Harvest - Fish (5% Acre) - 1970

No. Harvested

o —

271

610

382

7

22

655

24

10

53

15

3

6

50

30

7

8

8

11

2

3

1

1

3

,*3
5

1

, 1
4

1

Common Name

Fat Sleeper
Spotted Sea Trout
Sand Sea Trout

Striped Mullet
Killfish

Bay Anchovies
Hog Choker
Blackcheek Tongue Fish
Sailfin Molly
Bighead Sea Robin
Southern Flounder

Eel

Puffer

Silver Perch

Lizard Fish
Sheephead Minnow
Lady Fish
Tidewater Silverside

Gulf Menhaden

Oyster Toadfish
Black Drum

Snapper
Midshipmen
Diamond Killfish

Leather Jacket

Atlantic Cutlassfish

Blenny
Gray Snapper
Gulf Pipe Fish

Genus

Dormitator

Cynoscion
Cynoscion
Mugil
Fundulus

Anchoa

Trinectes

Symphurus
Molliencsia
Prionotus

Paralichthys
Anguilla

Boirdiella

Synodus
Cyprinoden
Elops
Menidia

Brevoortia"

Opsanus
Pogonias
Lutjanus
Porichthys
Adinia

Oligoplites
Trichiurus

Lutjanus
Syngnathus

species

maculatus

nobulosus

arenarius

cephalus
grand is
mitchilli

maculatus

plagiusa
latysinna
tubulus

lethostigma
bostoniensis

chrysura
foe tens

variegatus
saurus

beryllina
patronus
tau

cromis

sp.
porosissimus
xenica

saurus

lepturus

griseus
scovelli

C

J
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n p Drained

C = Closed 106

(5 1/2 Acre) Lower Pond H^O Exchange Management Record - 1970

Date H2O Flow Time rUQ Level in Inches Above Weir
fa

*S-4-70 - Rctenone Lower Pond - 2 1/4 gal/2 1/2 Acre (Rotenone)

*5-u>^70 - Poisoned Lower Pond - Fintrol - 5 (Antimycin A-1%)

2:30 PM ,6

8:30 PM 13

9:30 AM 10 1/2

8:00 PM 14 1/2

10:30 AM 9 1/2

8:00 PM 11

7:00 AM 7 •-

2:00 PM 2

4:00 PM

6-22-70 F

6-22-70 D

5-23-70 F

6-23-70 D

_ 6-24-70 F

6-24-70 D

6-25-70 F

# 6-25-70 D

O-25-70 C

6-25-70 C

0 6-27-70 C

6-28-70 C

6-29-70 F

n 5-29-70 D

6-20-70 F

6-20-70 D

0 7-1-70 F

7-1-70 D

7-2-70 F

0 7-2^70 D

1 ecap Levees airounc

C

6:30 AM 4

11:30 AM ' 17 1/2

5 :00 AM 7

12:00 (Noon) . 17 1/2

5:30 AM 7

12:30 PM 18

6:30 AM 7

1:30 PM



ilood
Drained

F

D

C

ura ineti

Closcu^ ^/2 Acre) Lower Pond H_0 Exchange Management Record -
Continued

107

1970

0 Date

7-3-70

7-4-70

H20 Flow

7-5-70 F

7-5-70 D

7-6-70 F

7-6-70 D

7-7-70 F

7-7-70 D

7-8-70 F

7-8-70 D

7-9-70 F

,-10-70 -

7-11-70 -

7-12-70 F

7*12-70 D

7-13-70 F

7-13-70 D

7-14-70 F

7-14-70 D

7-15-70 F

7-15-70 D

7-16-70 F

7-16-70 D

r 16-70 F

Time

9:00 AM

5:15 PM

11:15 AM

5:00 PM

11:00 AM

4:30 PM

1:45 PM

4:45 PM

2:00 PM

1:00 AM

9:45 AM

1:30 AM

9:45 AM

1:30 AM

9:30 AM

2:00 AM

11:30 AM

2:15 AM

3:00 AM

5:00 AM

H^O Level in Inches Above Wcf.r

8 1/4

18

S 3/4

18

5 1/2

21 1/4

3

21 1/4

8 1/4

15 3/4

8

16 1/2

9 1/2

14 3/4

1 1/4



Flood
Drained

Closed

103

(5 1/2 Ac^e) Lower Pond H20 Exchange Management Record - 1970
(Continued)

Date H20 Flow

7-16-70 D

7-:L7-70 -

to

8-1-70 -

0 8-2-70 F

8-2-70 D

8-3-70 F

0 8-3-70 D

8-4-70 D

8-5-70 -

0 8-6-70 F

d-6-70 D

8-7-70 D

o 8~7-70 F

8-8-70 -

8-9-70 -

0 8-10-70 F

8-10-70 D

8-11-70 D

0 8-11-70 F

8-12-70 F

8-12-70 D

£ 8-13-70 D

c-;L4-70

Time

1:00 PM

3:30 PM

6:30 PM

3:00 AM

4:00 PM

3:30 PM

4:00 AM

9:00 AM

5:45 AM

9:45 PM

11:00 PM

8:45 AM

9:15 AM

11:45 PM

3:00 AM

9:30 PM

11:30 PM

H^O Level in Inches Above "•-.'eir



0 n drained

£ a Closed

(5 1/2 A_cre)_Lower Pond H^O Exchange Management Record^
(Continued)

109

1970

*
• ii

Date

8-15-70

8-16-70

8-17-70

8-1B-70
to

8-24-70

8-24-70

8-25-70

to

8-30-70

8-31-70*

to

9-2-70

9-3-70

j-4-70

9-5-70

9-6-70

9-7-70

9-8-70

9-9-70

9-10-70

9-11-70

9-12-70

9-13-70

9-14-70

9-14-7 0

(

H20 Flow

0

F

Time

3:45 PM

8:15 AM

11:00 PM

D 3:00 PM

C* Rotenone Pond 6 1/2 gals

C

D • 4:30 PM

F

D

F

D

F

D

10:30 PM

11:30 PM

6:30 AM

12:45 AM

2:00 PM

6:45 AM

3:00 PM

H«0 Level in Inches Above Wei

10 1/2

8

13

8 1/4



0 => Drained
0 C a Closed 110

f5 1/2 Acre) Lower Pond IL^Q Exchange Management Record - 1970
Continued

O
Date

9-15-70

O 9-15-70

9-16-70
to

9-29-70

& 9-30-70

10-1-70

10-1-70

° 10-2-70

10-3-70

10-4-70

.0-5-70

10-5-70

10-6-70

10-6-70

10-7-7 0

10-7-70

10-8-70

10-9-70

10-10-70

10-11-70

10-12-70

10-12-70

^0-12-70

S:0-13-70

P

O

n

o

O

H20 Flow

F

C

C

c

D

0

F

D

F

D

C

C

Time H-0 Level in Inches Above Weir

5:45 AM

5:00 PM

3:30 PM

4:15 AM

2:15 PM

4:15 AM

8:15 PM

9:00 AM

9:00 PM

6:45 AM

9:30 PM

9:00 AM

3:00 PM

6:00 AM

3:00 PM

8:00 PM

12

12 1/2

8 3/4

10'

12"

7 1/2

13 1/4

3 3/4

9 1/4

14

9

13

4 1/2

2

4 1/2



]} a Drained
p C a Closed

(5 1/2 Acre") Lower Pond HnO Exchanrre Management Record
Continued

111

1970

0T=
° Date

O

o

10-

10-

10-

10«

10'

10<

10-

o 10-

10-

10-

n 10-

10-

10

O 10

10

10

o 11

11

11

0 11

11

11

0 11

0

-13-70

-13-70

-14-70

-15-70

-15-70

-15-70

-16-70

-17-70

-18-70

-19-70

-19-70

-20-70

-20-70

-21-70

-21-70

-22-70
to

-22-70
to

-2-70

-3-70

-3-70

-3-70

-4-70

-4-70

H20 Flow Time H^O Level in Inches Above Weir

D

C

D

C

D

C

C

C

C

D

C

D

C

D

C

C

C

C

*

D

C

D

C

8:00 PM

10:30 PM

8:00 PM

7:30 AM

7:15 PM

9:00 PM

8:00 PM

9:30 PM

7:30 PM

9:00 PM

7:30 PM

9:00 PM

6 1/2

11 1/4

Someone removed screen and 4«-uhO s+ttz>fp c- <*• »• *••**•'

6:00 PM

7:45 PM

6:00 PM

7:30 PM



Closed 112

»ate

11-5-70
to

11-1S-70

11-16-70

11-16-70

11-17-70

11-17-70

11-1S-70

11-18-70
to

11-22-70

11-23-70

11-23-70

to

.1-27-70

11-28-70

11-28-70

U

(5 1/2 Acre) Lower Fond HnQ Exchange Management Record - 1970
(Continued)

H20 Flow

C

C

D

C

D

C

D

C

C

—- D-

C

C

D

C

Time H-0 Level in Inches Above '.'sir

6:30 PM

8:30 PM

6:30 PM

7:45 PM

5:15 PM

6:4S PM

5:15 PM •- "" —* "

8:30 PM

7:30 PM

8:30 PM*Closed until 1971



Upper Pond Harvest - iWti''"- (38.75 - .52 Acres) « 38.23A

Harvest Total lbs. Lbs. White Lbs. Brown Harvest No. Mrs. Head Air Climatic

Dates Harvested Harvested Count Harvested Count Time

..._a/u_

Harvested of Temp
h2o or

Conditions

10-29-70 381 361.95 57 19.05 36 7:00 - 2 2 60° Clear-N
8:00

10-30-70 14% 13% 119 1 49 5:30 - 3/4 1/2 62° Clear-Calm-
6:1S

11-2-70 378% 347.84 80 30.66 45 5:15 4% 8 55° Clear-N-15-2"
9:45

11-4-70 44 . - 104 - 32 5:05 - 5 3/4 - 54° Clear-N-5-10
10:50 Moon - 1st

quarter

TOTALS 817 3/4 13

J
c m c e c c



Date

6-1-70

6-2-70

6-2-70

6-3-70

6-4-70
to

6-29-70

6-30-70

7-1-70
to

7-17-70

7-18-70

7-19^70
to

7-25-70

7-26-70

7-27-70

7-27-70

7-28-70

7-28-70

7-29-70

7-29-70

7-30-70

7-30-70

7-31-70
to

8-6-70

8-7-70

UPPER POND HnO EXCHANGE MANAGEMENT RECORD - 19 70

H20 Flow

/

D

F

D

F

D

F

D

F

D

F

D

F

D

D

UU

Time

6:30 PM

2:00 AM

8:30 PM

5:00 AM

11:30 AM

4:30 PM

4:30 AM

9:30 AM

4:30 AM

10:30 AM

4:00 AM

11:45 AM

3:30 AM

12:30 PM

7:30 AM

♦Water control boards removed; 1/2" screen put in place and tidal exchange
was allowed to occur. *



<W

Date

8-7-70

8-8-70

to

-10-70

8-11-70

8-12-70

8-12-70

8-13-70

8-14-70
to

8-16-70

8-17-70

8-18-70

8-19-70

8-20-70

to

8-24-70

8-25-70

8-25-70

8-26-70

8-27-70

8-28-70
to

8-31-70

9-1-70

9-2-70

9-3-70

9-4-70

9-5-70

9-6-70

UPPER POND H2° EXCHANGE MANAGEMENT RECORD - 1970

H20 Flow

D

F

D

D

D

D

F

D

D

D

115

Time

11:15 PM

11:00 AM

1:30 AM

12:30 PM

1:30 PM

4:45 PM

4:30 PM

12:30 AM

2:00 PM

5:30 PM

1:45 PM

6:45 PM

4:00 PM

12:00 PM

11:45 PM



Date

9-7-70

9-8-70

9-9-70

9-10-70

9-10-70

9-11-70

9-12-70

9-13-70

9-14-70

9-14-70

9-15-70

9-15-70

9-16-70

9-17-70

9-18-70

9-19-70

9-20-70

9-21-70

9-22-70

9-22-70

9-23-70

9-23-70

9-24-70
to

9-26-70

9-27-70

9-28-70

9-29-70

UPPER POND H20 EXCHANGE MANAGEMENT RECORD - 1970

H20 Flow

F

D

F

D

D

F

D

F

C

C

D

C Screen missing

Screen Replaced

F

C

D

C

C

c

D

116

Time

1:15 AM

9:00 AM

2:00 AM

12:15 PM

3:45 PM

6:15 AM

4:15 PM

6:15 AM|

9:30 AM*

7:00 PM

10:30 PM

11:00 PM

5:00 PM

11:00 PM

11:30 AM

7:30 AM



117
UPPER POND H20 EXCHANGE MANAGEMENT RECORD - 1970

Date - H2o 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 IOiOO AM '

10-6-70 C 9:00 PM

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 8:30 AM

10-14-70 C 3:30 PM

10-15-70 D 10:00 AM

10-16-70 No more records of water exchange kept.

11-3-70 Screen removed by someone between 11:30 PM
(11-2-70) and 5:30 AM (11-3-70).



Date # Stocked

Slocked in

Closed Pond

3-30-71 130

PL Stocking in NSF Pond - 1971

Size mm

Range - 10-28
Av,-14

# Stocked
in

Flow Pond
120

Size (mm)
Range-10-28
Av.-14

Total #
Stocked

250

cn 3-31-71 440 Range-10-22
Av.-14

440 Range-10-22
Av.-14

880

C

4-1-71 250

4-3-71 3,640

4-5-71

4-6-71

4-13-71 —

4-14-71 —

4-15-71

u-16-71 _ —

4-17-71

4-18-71 325

4-19-71 —

Range-12-24
Av.-lS
Range-10-25
Av.-13

Range-10-30
Av.-14

130

80

590

670

550

240

210-

500

350

Range-12-27
Av.-14

Range-12-26
Av.-15
Range-12-32
Av.-14
Range-12-18
Av.-14

Range-12-20
Av.-14
Range-10-22
Av.-13
Rango-12-15
Av.-13
Range-10-25
Av.-14

Range-12-20
Av.-16

250

3,640

130

80

590

670

550

240

210

825

350

4-20-71 4,3D0 Range-18-30
Av.-22

4,000 Range-18-24
Av.-20

8,300

4-20-71 ——— ——— 570 Range-10-32
AV.-16

570

4-21.71* 310 Range-16-40
Av.-25

500 Range-10-40
AV.-25

810

4-22-71 8,610 Range-10-30-
Av.-18

6,735 Range-10-30
Av.-ia

15,345

4-23-71 7,800 •"**•" 8,475 ——— 16,275

4-26-71 ———
**-* — 1,880 Range-12-28

Av.-18
1,880

4-27-71 1,430 Range-12-50
Av.-18

270 Rnngo-12-28
Av.-lfi

1,700

f
O ( m c c c



PL Stocking. \n NSF Pond - 1971.
Date S Stocked # Stocked Total it

Stocked in ' in Stocked
Clost-d Pond 5i?e mm Flow Pond S3zo fj:t;i)

11-2R-7] 730 — 1,3.30 Range-10-30 2,Q[i0
Av.-18

4-29-71 ™ — 1,400 Ran$-e-10-3>! 1,1100
C Av. -18
Pf 5*5-71 2,035 Ronge-12-70 — — "Z'JiiS

Av.-23
5-6-71 ™ 960 Rsogo-12-50"" 960

Av.-2Q

TOTALS 30,000 30,000 60,000

r )
C C C f C C € f ff I t
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'1971 - B. Shrimp Study Open S; *!:om vs closed Systtern Open pond —
Closed Pond
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9

n_a[n

6-'"23-?j'
7-1.-7],

7-8-7).
7-J5-71

7-22-71
7-2<.l-71

6-5-71
a-12-71
8-19-71

8-26-71
9-13-71.

TOTALS

Ha J];n

)op_

116

vcslcd

»'oiid

111

1UG

S3

56

53

52

S-l
52

9 IS

1,764

l,hs.

Iliu'vrfcLrd

~94
J.-17
1.27
1.22

,6?

1.01

1.13
1.19

1.28

1.40

32.75

44.77

Count-

ISO

JOS
9'9"
S7
87

77

55.3

'17.5

43.8
39 .S

37.1

27.9

No.

Kt-turns

*1

I/weit vonu imnvt:sr - 1971
Mo. Harvested "Lis.

Closed fond liarvi-sted
_._ 9? .79

99

197-

6b

52

b'i

6"
25

60

11,483

1.08
1.05

11Z.3I

,00

^_80
,86'
,40

.56

.07

2.04

120.76

*5D Tag B. Shrimp placed in pond 9/7 & 8/71.

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

***1,327 Large Crabs and 88 small crabe (Less than 3") removed with minimum crab control.

a

G

County
123 '"
92

1Q2.H

96.9

111
65

62.9
W.5

477l
44.5

42.9

29.4

Ko.

T{r>L'in*n5

*1

»n. I!

Cnnlr1



C - Closed
F - Flood

D - Drain

Dn to No Excha nj^

5.5 Lower Pond

Exchange
Defore

?I20 Exchange

tn inches

After

Management

%
Removed

Record - 1971

%
Replaced

% based
Depth -
= 1/9 -

on 1ft"
2" removed
11%

o
3-23-71 Pond1 Rotenone - A Hals.

H
3-24-71 c

3-25-71

3-26-71 C

F + 2 - —

+o

3-28-71 c
3-29-71 F +3* — _

3-29-71 D -4% - _

3-30-71 c
+o

4-18-71
M-19-71

c

F +2%
—

_

4-20-71 c

+o

5-23-71 c -

5-211-71 F +9*> _

-

5-25-71
5-26-71

c* hI?0 l€tvel 19 inches abo
D 17 3/4

vc weir

15 7/8 11.1
5-27-71 F 15 15/16 19 1/4 17.8

—

.5-28-71 c

+o

6-5-71

6-6-71
c

F 13 13% 2.B

15.36-7-71
6-8-71

F 13% 16

F 15% 16% 5,6
6-9-71 F 15±? 15 3/4 1.4
6-10-71 - F 15 17 11.1

cg c c e e c c c t.



C - Closed

r - nood

D - Drain 5.5 Acre Lawe^-Fond »70 Exclisn^e Management Record - 1071
%

ReplacedDa te 1)o Exchange
C

Exchange in inches %
Refore After Rrmoved

# G-ll-71
H "FTT-TI

Ti-I H-j'l
~~D lb 1/4 ' l1, .L/4 5-b
Fill 1 ^ 1 /H R n

•

\* L^1 r i.

fi-m-7i C 14 1/2
t L'l XO LI i 0.3

<j-i&-;i C 14

C lit

1/4
1/4

,

6-16-71
6-17-71 C 14
6-IS-71 C -
6-19-71 c -
6-20-71 C 13 1/2
0-21-71 C 12 3/4
6-22-71 C 12 3/4 ^

6-23-71 C 12 3/il

6-24-71 C 12 3/4
6-25-71 C -

c -6-26-71

6-27-71 C 11 3/4
6-28-71 C .11 1/2
6-29-71 C 11 1/2
6-20-71 C 13
7-1-71 C 13 1/4
7-2-71 c -
7-3-71 c -

C 1.3
C 13

1/27-4-71

7-5-71 1/2
7-0-71 0 13 1/3 13 1/4 1.4
7-7-71 P 13 1/2 19 30.6
7-8-71. C 16

C -

3/4
7-9-71

7-10-71 F 15 19 22.2
7-11-71 C 17 1/2
7-12-71 C 17 1/1
7-1.3-71 C 17 1/4

7-14-71 C* 15
ft

C 14

3/4 1

1/2

ifclievc someone IPC H?Ooyt of rJOifcl ft,3
n 1< \A\ /U% ft.»hoillno Pi.tVi^O 1 nn-.7-1^-71

7-16-71

J
c r. c c c



5.5 Acre Lower Pond H20,Exchange Management Record - 1971
w

H Date Exchange
Exchange in

Before
inches

After
%

Removed
%

Repincod
J-17-71
7-18-71

C

C

14 1/2
14 1/4

7-19-71 F 14 1/8 15 1/4 6.3
7-20-71 C 14 1/4
7-21-71 C 14 1/2
7-22-71

c

c

c

13

13

D 14 1/4 13 3/4 2.8
7-23-71 1/2
7-24-71

7-25-71 1/4
7-26-71 F 13 13 1/2 2.8
7-27-71 c 13
7-28-71 c 12 3/4
7-29-71 D 13 12 3/4 1.4
7-30-71 c -

7-31-71 c -

8-1-71 c 16 1/2 •

8-2-71 F 16 1/2 17 1/2 2.8
B-3-71 F 16 1/2 18 8.3
8-4-71 F 17 17 0
8-5-71

c

D 16 3/4 16 4.2
8-6-71 -

8-7-71 c -

P-8-71 c

c

c

14

14

13

3/4

1/88-9-71
R-10-71. 3/4
R-ll-71 c 13 1/2
8-12-71 D 13 1/4 12 1/2 4.2
8-13-71 c -

"*

R-14-71 c -

8-15-71 c 12

8-16-71 c 12
8-17-71 c 12
8-18-71 F 12 14 11.1
B-19-71 F 13 3/4 14 1/2 4.2
8-19-71 D 14 1/2 14 2.8

8-2(1-71 c -

H-21-71 c —

R-?:jflfci c W ^k„

c c e c c
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fape 1 Chart I

1970 Experiment Shrimp Stocking Size of Shrimp Size of shrimp Date Stocked No. Blue Crabs
No- 1^ Dates Enclosures Stocking Rates at stocking Blue Crabs Stocked
(Blue Crah
Predation] . ^

928w

72B

1,000

Pen 1

(Control)
Pen 2

Pen 3

Pen 4

8-27-70 SO'xSQ*

(Control) 50x45

8-20-70 50x50

8-31-70 50'x50;'

15B
Shrimp
Stocked
_by error
w-692

B-308

1,000

w-928

b-72

Brown

Rangc-55-130
Av. - 90.7

Range-M0-I30
Av. - 72.1

Brown

Range-80-120

Brown

Range-45-135
Av.-87.9
White

Range-35-14S
Av. 81.6

Range-45-120
Av.-87.00

No Crabs

No Crabs

No Crabs

Pen 6 8-25-70

White

Range-45-135
1,000 Av.-77.10 9-1-70 60

(Control) SO'xSO* No Stocking No Crabs
Pen 5 Control

50Tx50?

Pen 7 9-1-70 50'x50

w-854

b-146

1,000

w-950

b-50

Brown

Range55-115
Av,-84.14
Range-35-130
Avt-61.44
Range-40-100
Av.-76.6
White

Range-50-135

9-1-70 60

No Crabs

Pen 9 B-26-70

1,000 Av,-63.3 .

(Control) 50'xi|5v No Stocking No Crabs
Pen 8 (Control)

V»—Tftiitf irlmp
GCG

50'x50

C

w-844
b-156

1,000

Brown
Range-'I0-I15
Avt-84.84
White
Range-35-130
Av>66.70

No Crabs
V

3
C G



Pago II (Blue Crab Predation)
U1AK1 1

Size of Blue No. Shrimp Total Av. Size Total Lbs. of No. of Seining and Catch per snii e No. of Crab:
Crabs Stocked Harvested of Shrimp Shrimp Harvested Harvested

Harvested mm _Lhs..pcr Pen n^c 12 3 4 5 6 7 8

No Crabs
^ S tocked

Brown

14
Brown

Range«B6-108
B - 6

W - 232

B - 8

W - 52S
B-0

W-40

— • Largo - 3
Small - 27

i White
797

Av-98.85

White
Range-43-119

W, 9 .6
(N.H.) (D.H.) (D.H. )

Pen 1
Brown

Av-85.98

BrownStocked B. 4 B. - 8 B-0
No Crabs 8

White
188

<

Range-107-127
Av-116.3

White

Range-58-136

W. 1 13,8 W. - 177
(D.H.)

W-ll Large - 2
Small - 26

Pen 2 Av-93.53
Stocked Brown Brown B. 1.5 B.-S B-2 B-0 - - Large-15

No Crabs 7 Range-91-108 W. 8 14.8 W.-350 W-163 W-4 Small-57
White Av-101.3 (D*H.] (D.H.) (D.H. >
517 White

- Range-68-124
Pen 3 Av-100.89

Range-108-175 Brown Brown B. 3.5 B-8 3-10 B-l Large-13
Av-135.0 19 Range-69-120 tf. 9 5.8 W-6M tf-752 W-23 Small-14

White Av-96.41 (N.H 0 (D.H.) CD.H.)
839 Whit?

Range-5S-121
Pen 4 Av-85.13

Stocked Brown Brown B. 5
No Crabs 16 .. -.:; 3 Range-65-128 W. 10.7 B. - 16 B~0 - - - - Large-3

White Av-101.12 W. - 47 W-2 Small-11
49 White (D.H. )(D.H.)

Range-65-126
TenS * Av-9G.83

• inge-102-181 Brown Brown B 1 B. - 2 B i- 3 B-C - — Large-3
Av-131,0, 5 Range-76-101 W. 8 4.7 W. - 542 W-131 . W-4 Small-S8

White Av-85.25 (D.H.) (D.H ) (D.H )
677 White

Range-59-108
Pen 6 Av-92.39 -.->

Stocked Brown Brown " ~B. 3 B-9 il - 0 *-B*-±— fcttrgr l1-

No Crabs
16 Range-80-107 W, 1 4 W-43 W - 187 W-0 - Small-22
White Av-92.59 (N.H .) (D.H.) (D.H )
230 White

Ran^o-76-98

l^—r^ Av-R7.4R "fc-3B---Brow«. irimp N.».--Nij'.ht Hai'vi«r.t
y.--V.'hito ,ljbrlmp ^ D.ll.—gjay Itmvc f;V o e C « 4- c
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Chart I

Page III

Size of No. Shrimp Tot. Av. Size
Blue Crabs Harvested of Shrimp
Stocked Harvested

1970 Experiment No. 1A
(Blue Crab Predation)

To£fCUK,bs. Shrimp
Harvested

lbs. oz.

No, of Seining and catch
per seine

12 3 4 5 6 7

No. of

Crabs

Harvested

Brown

Pen 8 B.-1R Range-76-130 B. 8 B-17 B-l 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-0 Large-21
No Crabs W.-418 Range-69-118 W.-3 12.4 W-190 W-183 W-42 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
W.--White Shrimp

r^

N.H.—Night Harvest
D.H.—Day Harvest

G



Chart II

1970

Experiment Stocking Harvest No. Days Size of Shrimp Av. Size Growth per Count per IU0 Temp. Av. Sell.
No. 1A Dates Dates in Study at Harvest at day Lb. Heads- Range 0C PPT
(Blue Crab
Predation

8-27-70 10-14-70 48

T.wrfWry*-^!

mm

stocking
mm

On
,

Pen 1
B rown

R-86-102

Av-98.33
White

R-43-119
Av-91.48

90,7

72.1

0.2

0.4

64.2

84.0
58 -6

Min 20.0

to 31.0

Max 23.0

to 34.5

Min 13.0

to 31.0

Max 18.0

6.65

Pen 1 8-27-70 11-13-70 78 Brown

R-91-108

Av-99.37

90.7 0.1 7.20

White

R-60-118
Av-92.20 72.1 0.3 91.0

to 34.5

Pen 1 B-27-70 12-4-70 99 Brown

R-0 Av-0
—— — — — Min 5.0

to 31.0

7.20

White

R-50-103
Av-74.26 72.1 0.02 160.0

Max 8.0

to 34.5

Pen 3 8-20-70 10-30-70 71 Brown

R-91-105
Av-96.60

87.9 0.1 80.0 Min 19.5
to 31.0

Max 22.5

7.2D

White

R-90-118
Av-104.52 81.6 0.3 ..$0.5

to 34.5

Pen 3

4

8-20-70 11-2-70 74 Brown

R-104-108
Av-106.0

White
R-90-124
Av-104.92

87.9

81.6

0.2

0.3

• 1.8

52

Min 19.5

to 31.0
Max 22.5
to 34.5

7.20

Pen 3 / 8-20-70 11-30-70 102 Brown-0

White

R-68-108
Av-93.25 W6 0-/ %

Min 5.0

to 31.0

Max 8.0
to 34,5

7.20

ft

r
fCfGGCGCG



1970
experiment
Nf>« 1A
Pine Crab
Predation

Stocking
bates

B-31-70

Harvest

Datee

10-14-70

No,
In

1<l

-Days
study

tnorv

Size of Shrimp
nt Harvest

Growth pc
day

JfOtl

r Count per
Lb. Ueads-

0n

Av. Size

at Stocking
[IjO Temp
Rouge Oq

Av.

Sol.
PH"

Pen 1 Brown

R-83-120
_Av-103.37
White
R-60-120
Av-9'l .48
Brown
R-G9-110
Av-89.45

0.4

0.4

0.03

SI. 2 87.0

Min 20.0
to 31,0
Max 23.0

to 34.5

ma 13.0

to 31.0
Max 18.0

to 3'I.S

ft. 65

83.2

as.o

^.0

77.1

87.0

77.1

Pen (1 B-31-7D 11-13-70 74 7.20

White
R-60-121

Av-91.16
Brown - 0

0.2
Pen 4 8-31-70 12-1.-70 95

77.1

Min S.O
to 31.0
Max 8.0
to 3«.5

7.2D
White

R-55-104
Av-69.77 -9.02 202.0

Pen 6 8-25-70 10-30-70

11-2-70 69

Brown
R-B0-S7

AV-B3.50
"WTte

R-88-108
Av-97.07
Brown.

R-76-101
Av-87.0

-9.85

O.S

0.04

1OS.0

70.0

BM.14

61.41

Min 19.5
to 31.Q

Max 22.5
to 34.5

7.20

Pen 6 8-25-70

96.0 84.14

Min 19.&

to 31.0
Max 22.5
to 311.5

7.20

•

White

R-59-iOl
Av-91.5 0.4 33.0 61.44

Pen 6 B-25-7Q 11-30-70 97

-

8rown-0 -- --
— Min 5.0

to 31.0
Max 8.0
to 34.S

•"
White
R-75-99
Av-88.5 0.3 91.0 61.44

7.20

CO

r\

r-t .

y
c



1570

Cxycrinient
No. 1A
Dlua Crab
Predation

Pen 7

Pen 7

Pen 9

Pen 9

Pen 9

Pen 9

^

C c;

Stocking Harvest No. Days
Dates Dates in Study

9-1-70 10-14-70 43

9-1-7Q 11-13-70 73

B-26-70 10-22-70 57

8-26-70 10-30-70 o5

8-26-70 11-2-70 68

8-26-70 11-30-70 96

Chart II
Size of Shrimp Av. Size Growth

•t Harvest at Stacking per day

mm

tinotaAi-

R-BD-10?
Av-95.77
White

R-76-98
Av-87.92
Brown

R-80-102

Av-89.42
White

R-79-96
Av-87.04
Bro^n

R-69-112
Av-90.5
White

R-61-99
Av-85.96
Brown

R-73-90
Av-83.33

Wlii re

ft -66-100
ftv-36.08
Brown
R-75-118

Av-96.S
White

R-60-97
Av-84.0

Brown-0

White

R-69-97
Av-81.33

ran mm

76.6 0.4"

63.3 0,6

76.6 0.2

63.3 • .3

84,84 0,1

66.7 0,3

S4,94 -9.87

66.7 0.3

64. B4 0.2

66.7 0.3

66.7 0.2

Count per It^o Temp, ftv.
Hal.Lb. Heads-

On

75.6

86.Q

85.0

93.0

93.0

95.0

105.0

9U,o

75.0

1°.3.4

1*.0

Ran^e cc gj

Min 20.Q 6.65

to 31.0
Max 23.0

to 34.5

Min 13.Q 7.20

to 31.0
Max 18.0
to 34.5

Min 19.5 6.65
to 31.0

Max 22.5
to 31.5

Min 19,5 7.2Q

to 31.0
Max 22.5
to 34.5

Min 19.* 7.2D
to 31.0
Max 22.5

to 34.5

Min 5.0 7.20
to 31.0
Max 8.0
to 34.5

3



l?7lPaeol
perimontDateStockedSizeof
No.1B.ShrimpEnclosures

IneCrab
•printion)_^

n15-11-71SO'xSQ1

n2-5-14-71S0'x45

n3S-14-71SO'xSO'

n6S-14-71SQ'xSO1

n45-11-71SO'xSQ'

n7
rshPen)

S-12-71SO'xSQ1

ne
arahPen)

S-13-71SO'xMS'

n5S-13-71S0Tx45'

n9
arshControl,

SO'xSO1

3

o

1

co

StockingRates
B.Shrimp

Sixpat

Stocking
ft.Shrimp

DateStocked

BlueCrabs
StockingRates
BlueCrabs

Si7-eat
Stoeking
BlueCrabs

mm

500Range-41-95
Av-75.3

S/18&19/7135Range-61-B9
Av-75.6

500Range-'11-100
Av-70.5

5/L9&20/7135Range-52-92
Av-66.9

500Range-41-95
Av-75.1

S/1B&19/7150(H).,Range-25-49
Av-34.6

25(P)Range-41-60'
AV-5D.2

500Range-41-100
Av-73.2

S/18.19&
20/71

50(11)Range-30-50
Av-39.3

25(P)Range34-73
Av-52.9

500Range-41-100
Av-79.2WoCrabsStocked

500Range-46-100
Av-72.6NoCrabsStocked

500Range36-95
Av.65.5

5/17/7125Range-140-182.
Av-158.8

500

0

Range-36-95
AV-6B.B

5A7/7125

0

Rangc-133-175
Av-142.1



tgc Jl
-1'criment No* 1

v., * » « . ». .. „, '. Nd» Shrimp Harvested per Seineirvcst No. Days No. Shrimp Size of Shrimp Count per Lbs. B. Growth IsL 2nd 3rd 4th
ites in Harvested Harvested Lb. t Shrimp per day No. of Seining

St»dv . nvn Heacfs-on Harvested B. Shrimn •
cn 1

-20-71 40

c ji 2
•<?0-?l 37

'cn 3
-20-71 37

'on 6
•20-71 37

en 4
•2;0-71 40

cn 7
•20-71 39

CM 8

•:-.J-71 38

en 5
20-71 38.

en 9

-20-71

4S1

474

387

395

407

66

449

20

Range-102-129
Av-117 .B

33

Range-93-124
Av-108.1

. 43

Range-102-130
Av4116.1

35.S

Range-BS-125
Av-111.1

40.5

Range-94-132
Av-116.5

33

Range-103-12S
Av-112.9

36

Range-94-105
Av-99.3

...

Range-92-117
Av-107.3

46

Range-67-122
&V.-90.4

*—

Lbs,

14 2
nun

1.1

11 2 1.0

11 0 1,1

10 0 1,0

12-. 3 0.9

1 12 1.0

p*^^ —. 0.9

ID 8 1.0

243 12

357 76

241 75

146 85

242 92

52 13

1 1

349 88

12 3

64 16

27 1')

35 36

101 63

61 12

1 0

G-
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Page III
Experiment No. 1

No. Crabs Harvested

Pen 1
30

Pen 2

19

Pen 3

33(H)
8(P)

Pen 6

13(H)
11(P)

Pen 4

1U

Pen 7

33

Pen 8

65

Pen 5

' 35

Pen 9
1 32

Size of Blue Crabs^'arTeeted

Range-39-lH8
Av.-90.1

Range-30-107
Av.-79.S

Range-21-158 AV.-67.6
Range-^5-70 Av.-S8.0

Range-43-101 Av.-60.3
Range«40-6^ Av.-53.8

Range-43-138
Av.-98.6

Range-31-161*
Av.-9H.8

Range-143-177 *Range-38-82
Av.-157.9 AV.-64.5

Range-44-177
Av.-109.1

Range-38-133
Av.-80.0

H20 Temp. Range C

Min. 23.5

to

29.0

Max.28.0

to

32.5

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

c

Salinity Range (PPT)

21.06

to

26.56

Av.-23.81

c



:periment
No. 2
ilue Crab
cdot ion)

Date Stocked
B. Shrimp

Size of
Enclosures

Stacking Rates
B-. Shriiiip

—— *'"*"• • **•

Size at

Stocking
B. Shrimp

Date Stocked
Blue Crabs

Stocking Rates
Blue Crabs

Size, at
Stocking
Blue Crnbs

11 1 6-29-71 SO'xSO.' SOD Range-41-9D
Av-75,9

6-30-71 35 RangpBfill-9S
Av-77.1

n 2 7-S-71 S0'x451 500 Range-51-90
Av-79.8

7-6-71 35 Rango64-89
Av-73.3

n 3 7-1-71 SO'xSO' SOD Range-46-9D

Av-74,9

7-6-71 socio

25(PJ

Range-25-61
Av-'I9.6

7-6-71 Ranijr.! -44-80
Av-59.2

n 6 7-1-71 50'xSO' 500 Range-51-90

Av-76.5

7-7-71 50(H) Kange-31-61
Av-NO.5

-

7-7-71 25 (P) Range-40-75
Av-56.9

n 4 7-5-71 50TX50* SOD Range-46-90
Av-78.9

No Crabs Stocked

arsli}
ri.7 7-S-71 S0*xS0T 500 Range-61-90

Av-80.9 No Crabs Stocked

*rsh)
1 8 7-7-71 SO»x45T 500 Range-61-91

Av-79,2
6-30-71 25 Range-133-163

Hv-1 dft Q

a 5 .

osh)
(i 9
ontcol)

3

7-7-71 S0fx45«

50'xSO1

5QD

o

£ange-S6-9D 6-30-71
Av-77,5

25

-0-

Range-127-185 • ,
Av-146.7



ige II

tperiment No. 2
irvest No. Days
ihes In

Study
Pen 1
-29-71

Pen 2
-29-71

Pen 3
-2-71

Pen 6
-2-71

Pen 4

-4-71

Pen 7

-4-71

Pen 8

-5-71

Pen 5

-5-71

Pen 9

-5-71

30

24

32

30

30

30

29

29

No. Shrimp Size of Shrimp Count per Lbs. B. Growth
Harvested Harvested Lb. Shrimp per day

^H Heads^pruHarvested "™

455

467

497

388

412

197

83

435

31

G

Range-89-107
Av-98.7

54.6

Range-85-112
Av-101.0

53.4

Range-86-114
Av-101.9

57.6

Range-87-109
Av-97.4

57.4

Range-87-109
Av-97.5

57.8

Range-78-103
Av-93.3

65

Range 79-105
Av-93.1

66

Range-90-108
Av-98.4

54

Range-95-124
Av-105.96

G

Lb. Oz.

8-4 0.8

8 13 0.9

8 11 0.8

6 12 0.7

7 2 0.6

2 15 0.4

X 4 0.5

8 2 0.7

0 11

G

No. Shrimp Harvested per Seine
1st 2nd 3rd 1th
= No. of Seining

410 33

367 76

414 54

233 102

302 88

129 60

62 14

322 77

20 9

C

16

20

47

16

7

4

22

2

3

14

0

G
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Page III
Experiment No. 2

No. Crabs
Harvested

Pen 1

0 19

Pen 2
17

Pen 3
28 = 26(H)+2(P)

Pen 6

20=17(H)+3(P)

Pen 4
6

Pen 7

4

Pen 6

27

Pen 5

13

Pen 9

24

/

(H) - Unparasitized
(P) - Parasitized

Size of Blue Crabs

Harves ted

mm

Range-30-145
AV.-82.4

Range-30-113
AV.-83.8

Range-40-162
AV.-7S.9

Range-40-150
Av.-65.8
Range-45-156
Av.-98.2

Range-100-125
Av.-114.5

Range-62-163
Av.-131.7

Range-55-169
Av.-119.7

Range-35-131
AV.-66.9

145

H20 Temp. Salinity Range
Range °C (PPT)

Range -
Min-26.5

tot
30.5

Range 6.65

to

23.26

Range Max.- Av.-16.08
28.5- to
33.0
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1*3

25 March 1971

Mr. Robert Wildman
Kacional Sea Grant Program
National Oceanic and Atmospheric Administration
y. S. Department of Commerce
Raekvllle, Maryland 20852

Dear 8ob:

My expectations were accurate. Xhave been forced Co reelgn
from my position at Mieholls State University for non-academic
reasons. I will let you know more of the details later. Other
faculty members, students, and myself ara presenting formal
complaints to AAUP.

Alva and I have agreed that I will assume full responsibility
for publishing results of the 1968-69 investlgaMen, Publication
will be in the Transactions of the American Fisheries Society.
I am planning to submit « popularised version to the American
Fish Farmer. We have also agreed that he will assume full
responsibility for publishing the 1970-71 results, and, in addition
will have full responsibility for the planning of the 1971 research-
J have suggested that the 1971 research bo conducted according
to guidelines established in Che Original proposal, I believe
it would also bo wise to continue determining chlorophyll A levels
in impoundment and bayou waters (i-ieaouremont of this parameter
was not indicated it* the original proposal,). Alva will, of
course» have full accountability for fiscal matters aftor 25 Hay
1971. Alva will acknowledge by letter agreement with the shove
divisions of responsibilities.

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

dab

Cordially,

C. D. Rose, Associate ?rofesso:
Division of Karine Science

Co; Gcr3ld Voisin

Louisiana Land & Exploration Company
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(239)
Peniieid Shrimp Production in a Managed, Unfed,

^ Natural Pond in South Louisiana
Alva II. IUrwk anu Cv*t D. Ross

Nidui!ts State College

Water control in ;. 2l)-i;erc tidt-mareh mwral.pond
u:ts ertccwd by erection of earthen dikes. A weir was
cmtvucied hi allow lidal flow. hllSiwine pOAl-lanMl
ihrimp WCTc stocked .uili/i.ip nndiWanc flood tides.
fcSwnins ihwush hauhwire *Mh prevented entrance <*

O SSc JihFmip and pfeJuuim. Iltihilw eon ml «»«*;
erciied by rotenone application* for Usli and hailed wire
S for cral*. The blue crab, C'allow /««fl»*"j:J™

he: most uhuodant predator ami proved imcontft.11able
wUh traps- Supplemental (*id wn* not added. I rown

in 73 days and 12-co.inl in 200 days, "h"*™*-rViww irtf/mw, reached 34.co.mt in 6(1 days. H-J-
vestine consisted of draining Mirf«e wider at night0 2» the weir inio a nsu Water level dropped no
nwwttein 2 inches during, any harvest period.ami was
Stained by daytime Ooodfng. Approsimaicly 70%
of Ihe Sop was harvested during ihe first. 2ft hmirs ofd^ng Total harvest was US lb of shnmp per acre.
(Supported in part by Sea Grant Profiram of NSF.)

C*>

0

Reprinted from TAr ASB Bulletin,
Vol. J7, No. 2. April 1970. p. 46.

15U
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SHRIMP FARMWEIR—To theleft is a phototaken of
a weir installed in a 20-acre salt marsh impoundment
and part of an experimental farm programbehind
conducted by Nicholls Stale University in the mar
shlands of Pointe-Aux-Chenes. The photo to the right,
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shot at a slightlydifferent angle, shows the same weir
used on tlie NSU shrimp farm after the screen was
removedand a wingnet put in its place. Tlie weir and
net both serve to helpwith the harvest of the shrimp
crop. (Photo Courtesy NSU Biology Dept.)
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same trend of thought, said
shrimp hatcheries 31 e being
developed cad citing e-amples
In Texas and Florida, but
claimed that these have not
developed to the stace that they
can supply the needs of et-
pcrlmenlers and bcycrd this,
theneedsofcommercialshrimp
farmers. Harris, who has
employed the use of both wild
and hatchedshrimp larva Inhis
farm experiments, srtidthe wild
shrimp have already adapted to
their surroundings, while
shrimp from the hatchery have
difficulty adjusting. Dr. Harris
claims he has never had
"successful stocking from
hatchery shrimp".

Author of (he shrimp term
project, Harris has been with
the Sea Grant Program since its
beginning four years oso. Prior
to joining tlie NSU staff, he
received a fellowship at Ncrth
Carolina State University.

Harris said he has a com
mercial 1)3ckground,as he once
owned and operated a shrimp
and oyster boat in his native
North Carolina and fished

..Qommccinlty for salmon in
1.

1s said that fl^l con
ns on the four-year
in will be available at the
nation of the NSU project
niary.
Is noted tint LSU waj
tin;; n slndl.ir projram
uNJUoxiraliKmL!]^!*.
id "a concentrated c'lttt

* ir:j; made not tod^flicate
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