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PREFACE

The work described in this report was performed under cooperative
agreement No. WES-76-2, between the U. S. Army Engineer Waterways Experi-
ment Station (WES), Environmental Effects Laboratory (EEL), Vicksburg,
Mississippi, and the U. S. Department of the Interior, Fish and Wildlife
Service, National Reservoir Research Program (NRRP), Fayetteville,
Arkansas, signed 3 November 1975. The research was funded through the
Civil Works Environmental Impact Research Program, Office, Chief of
Engineers (aCE) .

The research was conducted and the report written by Mr. G. R
Leidy and Mr. R. M. Jenkins of the NRRP. The efforts of Mrs. J. A.
Bilbrey for typing and proofing the text, tables, figures, and appen-
dices of this report are acknowledged.

Dr. K. W. Thornton, Ecosystem Research and Simulation Division
(ERSD), EEL, was the Contract Monitor and was responsible for the per-
formance of the agreement. The study was under the supervision of
Mr. D. L. Robey, Chief, Ecosystem Modeling Branch, ERSD, and Dr. R. L.
Eley, Chief, ERSD, and the general supervision of Dr. J. Harrison, Chief,
EEL. The aCE TeChnical Monitor was Mr. John Bushman.

Commanders and Directors of WES during the study and preparation
of this report were COL G. H. Hilt, CE, and COL J. L. Cannon, CEo Tech-

nical Director was Mr. F. R. Brown.

TROETaSION i
NTIS -
r'li I . '
URANRT C
ST
BY
OISTRAT G BN Y P8
1 T CIAL |



CONTENTS

PREFACE ee ¢ ee= ., , . . Wom o woww

CONVERSION FACTORS, U.S. TO METRIC UNITS OF MEASUREMENT

Pm I: mmm‘lou------ L] L] [ ] [ ] L ] [ ] L
PART |1I: DESCRIPTIVE DATA FOR CE RESERVOIRS -~ .
Physical and Chemical Descriptions of Reservoirs.

Fishery Description of CE Reservoirs. .
Field Estimates of Fish Standjng Crop . . . * =«

Field Estimates of Fish Harvest . . .
Predicted Standing Grop and Sport Fish Harvest
for CE Reservoirs. .

PART 111: THE FISHERY MODEL DATA BASE

Fish and FiSh Food Compartments .
Description of fish food compartments
Description of fish compartments. . .
Distribution of Fish Biomass Among Model Compartments
Concepts of Fish Carrying Capacity and Fish Production
Carrying capacity .
Production and the relatlonshlp to growmg season
Fish Reproduction .
Estimating fish reproductlon
Regional variations .
Fish Recruitment . .
Distribution of Fish Harvest Among Modde Compar t ments
Fish Growth Rates .
Hal f-Satur ation Constants for Flsh Growth
Digestive Efficiencies of Fish
Fish Mortality Rates .
Fish Respiration Rates
Types of respiration
Effect of temperature and fish weight
Effects of fish activity
Temperature Tolerances of Fish
Chemical Composition of Fish
Recommendations .

Page



APPENDIX A:

APPENDIX B:

APPENDIX C:

Part |:
Part I1;:

Part I11:

APPENDIX D:

Part |:
Part 11:

APPENDIX E:

APPENDIX F:

APPENDIX G

APPENDIX H:

Part I:
Part I1:

CONTENTS

PHYSCAL AND CHEMICAL DESCRIPTIONS OF 187
CORPS OF ENGINEERS RESERVOIRS GREATER THAN
500 ACRES IN SURFACE AREA. o o o o o o o o _ | |

ESTIMATED ADJUSTED STANDING CROP OF FISH SPECIES
GROUPS AS DETERMINED FROM COVE ROTENONE SAMPLING

IN SUMMER FOR CORPS OF ENGINEERS RESERVOIRS.
ARRANGED ALPHABETICALLY BY DRAINAGE AREAS R

SPORT AND COMMERCIAL FISH HARVEST® ® ® @ = = .

Annual Sport Fish Harvest for U.S. Reservoirs
Annual Sport Fish Harvest by Drainage Areas
Annual COlilllercial Fish Harvest by Drainage
Areas. . . . . . . e . . . e e,

PREDICTED STANDING CROP AND SPORT FISH HARVEST
IN CORPS OF ENGINEERS RESERVOIRS GREATER THAN
500 ACRES. ¢ ¢ ¢ o o o o o o o . o e

Predicted Fish Standing Cropeeeeecee=
Predicted Sport Fish Harvest. . . . . . . R .

VOLUMETRIC FOOD HABITS DATA FOR RESERVOIR
FISHSPECIES o o o o o o s o o o o s o s o 4 0\ ..

DISTRIBUTION OF FISH BIOMASS AMONG FISR FOOD
COMPARTMENTS, ARRANGED BY MAJOR RESERVOIR

GROUPS (SIMILAR SPECIES COMPOSITION AND

STANDING CROPS) AND THE DISTRIBUTION OF CARRYING
CAPACITY BIOMASS, ANNUAL FISH PRODUCTION, AND
YOUNG-OF-THE-YEAR (Y-O-Y) PRODUCTION ANONG THE

FOOD COMPARTMENTS., ©® © © © © ¢ ¢ o o ¢ ¢ o o o 0 o oo

FISH CARRYING CAPACITY ARRANGED BY SPECIES AND
MAJOR RESERVOIR GROUPS

ANNUAL FISH HARVEST. o o o o o o o .

Annual Sport Fish Harvest . . .
Annual Commercial Fish Harvest

Page

Al

Bl
Cl

Cl
c6

c8

DI

D5
DB

El

F1

Gl
HI

HI
HZ



APPENDIX 1:

APPENDIX J:

APPENDIX K:

APPENDIX L:

Part |:

Part 11:

Part I111:

Part IV:
APPENDIX M:

Part I:

Part I1:

APPENDIX N:

APPENDIX O:

Part 1I:
Part 11:
Part I11:
Part IV:
Part V:
Part VI:
Part VII:

Part VIII:

Part IX:
Part X:

CONTENTS

Page
MAXIMUM SPECIFIC DAILY GROWTH RATES IN
WEIGHT FOR RESERVOIR FISH SPECIESee= = n
DIGESTIVE EFFICIENCIES AND FOOD CONSUMPTION
CF FISH. . & © o o o | | o o o o o o o " ... J
ANNUAL, DAILY. AND INSTANTANEOUS NATURAL
MORTALITY RATES FOR VARIOUS FISH SPECIES Kl
METABQLIC RATESOF FISH. . . » eeee= . 1

Regression Equations Relating Active Metabolism

at Various Temperatures to Fish Weight « . . . = 1
Regression Equations Relating Standard

Metabolism at Various Temperatures to

Fish Weight. . . o L2
Summary of Fish Metabolic Rates at Various

Temperatures, Ages, and Weights. . - . L3
Summary of Fish Metabolic Rates at 2Q0C L7
FISH TEMPERATURE TOLERANCES. ¢ * & &« & & Ml
Temperature Tolerance and Preference Data for

Various Fish Species » . o . M1
Summary of Temperature Tolerances and

Preferences for Reservoir Fish e M9
REFERENCES. . . . . N1
BIBLIOGRAPHY. . 01
Fish Foods. . . 01
Fish Production . . 09
Fish Recruitment. 010
Fish Growth Rates . 011
Fish Half-Saturation Constants for Growth 023
Fish Digestive Efficiencies S 024
Fish Mortality Rates. - _ . 030
Fish Respiration Ratese == . . o o 034
Fish Temperature Tolerances . o 036
Fish Chemical Composition e . . 043



LIST OF FIGURES

Major drainage areas of the United States (from
U.S. Water Resources Development Map, U.S.
Geological Survey, 1963) > > eceeocece o=

Schematic diagram of the relationship between fish

and fish food compartments. ¢ ¢ eee S m e e om o e s

Hypothetical relationship of average annual length
of growing season (frost-free period in days) to
maximum annual fish production as a percent of
Carry”"]g CapaC|ty e o o o o o ¢ o ¢ o oo .

Relationships among standing crop, surplus annual
production, carrying capacity, and time of year
for 21 PSE reservoirs « « . . L

Active and standard metabolic rates of thennally

acclimated fish (after Fry 1957)ee . . . v . &« & " . o . &

LIST OF TABLES

Numerical and areal distributions of CE impowWldments
by drainage areas -

Adjustment factors used in estimating standing

crop from cove rotenone samples * ¢ . . . . & 4 = s s ow s

Fish food expressed as a percentage of the diet
by volume . e ¢ o o

Estimated reproduction as a percentage of the carrying
capacity for 21 PSE reservoirs in 1972 and 1973 -

Production and reproduction estimates for Beaver
and Bull Shoals reservoirs.

Contribution of each fish compartment to total
reproduction. -

Annual reproduction supported by each food compartment.

10

27

33

64

13

19

26

37



10

11

12
13
14

LIST OF TABLES

Length at recruitment for reservoir fish

Species or species groups. * °

Fish food at recruitment expressed as a percentage

of the diet by volume. .

Distribution of recruitment by food compartments

and date for 23 PSE reservoirs

Percentage of total. annual recruitment supported

by each food compartment e

Estimated half-saturation constants for fish growth.

Temperature tolerances for various fish groups

Chemical composition of fish

69



QONVERSION FACTORS, U.S. TO METRIC (51)
UNITS OF MEASUREMENT

U.S. customary unit.s of measurement used in this paper can be converted
to metric (5r) units as follows:

Multiply By To btain
inches 25.4 millimeters
feet 0.3048 meters
miles 1.609344 kilometers
square miles 2.58999 square kilometers
acres 0.40468 hectares
acres 0.0040468 square kilometers
acr e-feet 1.234 megalitr es*
pounds 453.5923 grams
pounds per acre 1.120851 kilograms per hectare

* 1 megalitre - 106 1itres = 1000 cubic meters.
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