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ABSTRACT

Author
A TURNERL, ¢ PIEHLERL, anp p MATHUR2
Title .
DESIGN OF AQUATIC MONITORING/IMPACT ASSESSMENT STUDIES:
REGULATORY AND STATISTICAL PARADIGMS
Abstract

Design of monitoring and impact assessment Studies historically has been
dictated by lead agency outlines for ER's, SPDES requirements, solution
of specific problems (eg, impingement), time and money. A posteriori
attempts to analyze resulting data often underscored g common malady:
some data on everything but not enough on anything. The senior authors
recently reported on design criteria for the Somerset (Lake Ontario)
SPDES monitoring Program, the salient points of which are also reflected
in a Delphi panel evaluation of monitoring criteria conducted this
Summer by the University of Washington/EPRI.

This paper considers alpha and beta €rrors, unbalanced designs and
definition of null and alternative hypotheses relative to fish habitat
utilization in lotic systems. Applicability of statistical paradigms to
the Instream Flow Incremental Methodology (IFIM), Habitat Evaluation
Procedures (HEP) and FERC licensing process is discussed.

1. Envirosphere Company, 160 Chubb Avenue, Lyndhurst, NJ

2. RMC Environmental Services, Muddy Run Ecological Laboratory,
Drumore, PA
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ABSTRACT
12/15/83

Author

Mark Mattson and Dennis J, Dunning

Title

Relative Efficiencies of gz 1 M Epibenthic Sled,

a 3 M Beam Trawl and a 6 M High-rise Trawl
Abstract

was conducted which compared the relative efficiencies of a
3 M beam trawl, a 6 M high—rise-otter trawl and a 1 M
epibenthic sleqd. Total catch ang density of juveniles,
was highest and most Precise when estimated from high-rise
trawl samples, followed by the beam trawl and epibenthic
sled samples.

of the specific design parameters which were responsible
for the different gear performances, they do illustrate
the need for gear comparability studies in determining
relative catch efficiency.




NEW YORK CHAPTER — AMERICAN FISHERIES SOCIETY

ABSTRACT

Author

derner, Robert G., Steven R. LaPan and Michael S. Kruse
SUNY College of Environmental Science and Forestry, Syracuse, NY

Title
WETLANDS AS FISH SPAWNING AND MURSERY AREAS: SUCCESSION OF FORAGE SPECIES

Abstract

Larval fish were sampled using Tighted traps in Flynn Bay on Grind-
stone Island in the St. Lawrence River. The larval fish community that
uses the bay as a nursery area is described. The dominant species early
in the season were yellow perch, bluntnose minnow and johnny darter. This
was followed by a transitional period where the community was dominated by
a mixture of several species of cyprinids. As the summer progressed
centrarchid larvae became more abundant and the samples in late June and
early July were dominanted by sunfish and bass larvae. The catch declined
in the latter part of the summer. The distribution of each species within
the bay with respect to habitat characteristics such as water depth and
vegetation is outlined. Growth rates of the more common larvae are pre-
sented. Implications of water level management on nursery areas such as
this is discussed as is the potential effect of these species on young
game fish such as pike and muskellunge.
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ABSTRACT

Author N
Lloyd R. Wilson Gerhard K. Gruendling
Center for Laboratories & Research Center for Earth & Envirommental Science
t aof Health, Albany SUNY_Plattsbureh
Title

Composition of Fish Populations and Energy Flow in Sewage-impacted

and Non-impacted Lake Champlain Wetlands.

Abstract

The structure and function of the fish community in Stevens Brook, a wetland receiving
direct sewage effluent, was investigated and compared to the fish commmity of Scomotion
Creek, a wetland receiving no known sources of sewage. These two Lake Champlain wetlands,
which have similar morphometric features, are located in St. Albans, Vt. and Plattsburgh,

NY. Sampling was conducted biweekly from May through September using Alaskan style trap

nets and seines. The total catch from Stevens Brook was 720 fish encompassing 14 species.
The most abundant species were Ictalurus nebulous (brown bullhead), Cyprinus carpio (carp),
and Notemigous crysoleucas (golden shiner). Stomach analyses of selected species indicate
that fish populations were consuming organic debris, phytoplankton, and aquatic invertebrates
which are indicative of eutrophic waters. A total of 520 fish encompassing 18 species were
caught from Scomotion Creek. Perca flavascens (yellow perch), Notemigous crysoleucas
(golden shiner), and Lepomis gibbosus (pumpkinseed) were the most abundant species. Stomach
analyses of selected species showed that fish populations consumed Amphinoda, Gastropoda,

and other invertebrates associated with the dense beds of submergent macrophytes. Submergent
macrophytes were virtually absent in Stevens Brook. Analyses of the species composition and
abundance, calculated species diversity, feeding habits, calculated k-factors, and total
biomass indicate that the fish commnities of the two wetlands are dissimilar. The structur-
al and functional differences in the fish communities reflect the distinct habitats and
pathways of energy flow provided by the sewage impacted and non-impacted wetlands.
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ABSTRACT

Author

Krueger, C. C. and G. R. Spangler

Title

Genetic identification of sea lamprey (Petromyzon marinus) populations
from the lake Superior basin,

Abstract

Sea lamprey (Petromyzon marinus) ammocoetes collected from 18 locations
within Lake Superior were electrophoretically analyzed for genetic
variability at 25 enzyme loci. Analysis by Fstatisticsand %2 tests
indicated that a significant degree of population structuring occurs
among Tampreys from Lake Superior. Cluster analysis of genetic distances
generally grouped collections that were in close geographical proximity
to each other. A weak but significant correlation was detected between
genetic and geopgraphic distances. It was concluded that multiple
populations of sea lamprey occur within Lake Superior. If this is the
case, then sea lamprey control emphasis might shift from individual
streams to population regions to minimize the rate of reestablishment
subsequent to chemical treatment. It may also be wise to avoid the
planting of fish species with migratory habits so as to prevent the
passive transport of adult lampreys out of their populations areas.
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ABSTRACT

Author

Antonios Pappantoniou, George Dale and Robert E. Schmidt

Title

Biology of the Cutlips Minnow, Exoglossum maxillingua.

Abstract

The cutlips minnow is a poorly studied cyprinid native to the north-
eastern United States. As part of a broad investigation of its life
history, select populations were studied; the Waccabuc River in
Westchester Co., supplied one such population.’' A total 6f 221 specimens
were collected by electroshocking during 1980. Analysis of gut contents
revealed that the diet consisted mainly of benﬁhic insects. Diet shifted
with age/size of specimens and also fluctuated with season. Population
and growth dynamics were also examined. Cutlips minnows lived to a
maximum of IV+ years, with the II+ and III+ age classes predominating in
this population. The length-weight relationship was LogW= -5.24+3.21LogL
. (r=0.98). Specimens were sexed and their gonads weighed. This infor-
ﬁation was used to calculate the gonosomatic index, and sex ratio. The
gonosomatic index reached a peak in May for both sexes. Chi-square
analysis showed that the sex ratio was significantly skewed towards

the females (1:1.36).




Assessment and Mitigation of Water-Level Fluctuations
on Salmonid Habitat in New York

J. Douglas Sheppard
Bureau of Environmental Protection
New York State Department of Environmental Conservation
Albany, New York 12233

In the 1980's, New York and other Northeastern states will be
experiencing an accelerated demand for water (both consumptive and
nonconsumptive) from a variety of users -- hydropower, agricultural,
municipal and industrial. As such, state and federal natural resource
managers will be forced to reassess their current and future salmonid
management objectives in light of the potential impacts from this
demand. While the assessment and mitigation of impacts will often be
accomplished via limited information and relatively short time-frames,
opportunities will be presented to rectify adverse impacts which have
persisted for decades and to initiate long-range watershed management
programs much sooner than expected. Caution must be exercised since
environmental impacts and their mitigation are frequently singled out as
a major deterrent. Therefore, thé presentation and negotiation of
concerns, such as water level fluctuations, must be in a reasonable,
rational and responsible manner, or there is a risk of being bypassed by
decision-makers and the general public.

The purpose of this paper is (1) to provide an assessment of the
various fisheries impacts associated with water-level fluctuations and
(2) to discuss the forms of mitigation currently being negotiated for
the protection and enhancement of New York salmonid habitats and
associated fisheries. Depending upon their location, magnitude,
frequency and duration, fluctuating water-levels can have both direct
and indirect effects on the survival, reproduction, growth and/or
movement of salmonids. Impacts on salmonids appear to be fewer for
ponded waters. Mitigative activities can include revision of proposed
operating modes, establishment of minimum flows and/or habitat
modifications. Case histories for certain New York waters will be
discussed.
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ABSTRACT

Author

Walter A. Popp and Steven P. Gloss

Title

Interactive segregation of juvenile landlocked Atlantic salmon and

rainbow trout in experimental stream channels

_Abstract

[ The potential Ffor competition between Atlantic salmon (Salmo salar)
and rainbow trout (Salmo gairdmeri), both occurring in riffles at the
juvenile fluviatile stage, has increased recently due to Atlantic salmon
restoration efforts in the northeastern United States and the appearance
of steelhead trout in Canadian Atlantic salmon streams. Spatial
distribution, growth, and behavioral interactions of salmon parr and
juvenile rainbow trout were studied in experimental stream channels which
simulated natural riffle-run-pool habitats. Each of four replicate _

| stream sections was 15 m long by 2 m wide, varied in depth from 0.25 m in
the riffles to 0:80 m in the pools, and ranged in velocity from 1.0 m/sec
at the upstream end to 0.15 m/sec at the downstream end. Salmon and
trout were introduced both allopatrically and sympatrically, either
simultaneously or by allowing one of the species to establish’ prior
"residency" before introduction of the other.

' Rainbows exhibited a preference for the pools, whereas salmon were
found in both riffles and pools. Both species tended to aggregate when
in pools. In experiments in which fish were restricted to riffle
habitat, both species were more territorial. Allopatric salmon and
rainbows occupied upstream habitat. In sympatric sections, when
introduced simultaneously, salmon occupied habitat downstream from
rainbows which dominated the upstream end. When salmon were allowed to
establish prior '"residency," they were displaced by introduced rainbows

from upstream riffle habitat to downstream areas. Rainbows were more
aggressive and consistently occupied preferred habitat for both species.
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ABSTRACT

Author

Mike S. Kruse Dr. Neil H. Ringler Col. of Envir. Sci.
Steven R. LaPan Dr. Robert G. Werner and Forestry
Title” T T T ’

Bioldgy of Northern Pike (Esox lucius) and Mﬁgﬁéllunge (Esox
‘masquinongy)_in the St. lawrence River _.

Abstract

5 e m— - C s — —— e -l

( A study of interactions between northern pike (Esox lucius)
and muskellunge (Esox masouinongy) in the Thousand Islands reg-
ion of the St. Lawrence River was initiated in 1983. Ripe nor-
thern pike were netted from March 18 to May 25, whereas ripe
muskellunge were captured from May 9 to May 26. Ages of adult
northern pike and muskellunge were determined through analysis
of scales, cleithra, and pelvic fin-ray sections. Estimates of
eggs/female in northern pike ranged from 2,524 to 149,245, Fe-

.cundity and egg diameter were positively correlated with length)
weight, and age of fish. From July 6 to August 28, 59 juvenile
muskellunge (23mm-145mm) were captured almost exclusively in
the upper 0.1m of the water column. From June 15 to September
18, 421 juvenile northern pike (42mm-206mm) were captured pre-
dominantly at depths greater than 0.1 m. Growth in length of
juvenile muskellunge appears to be substantially greater than
that of northern pike. Percids and centrarchids dominated the
diet of juvenile northern pike. The highest catch/effort for
juvenile muskellunge occurred in a bay NE of Clayton, N.Y.
which also produced the lowest catch/effort for juvenile nor-
thern pike. The opposite was true for Flynn Bay which produced
the highest catch/effort of juvenile northern pike and the low-
est catch/effort of juvenile muskellunge.
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Connie Neff Environmental Resources Center, Fredonia New York 14063

An Investigation of Chautauqua Lake's Mechanical Macrophyte Harvesting Program

Implications that the weed control program in Chautauqua Lake may be ad-
versely affecting the declining muskellunge population prompted this three
year study. Impacts of mechanical harvesting on the plant community and a
method of improving fish habitat were investigated. In 1981, mechanical har-
vesting followed peak macrophyte biomass accumulation and reduced biomass 27
to 34 percent. The biomass was depressed through the fall and the following
summer. The 1982 harvest occurred before peak biomass accumulation, removed
little biomass and did not depress biomass that fall or the following summer.

Macrophyte species diversity did not change due to harvesting for 1981-
1982. However, the dense stands of Najas flexilis and Myriophyllum spicatum
and the decline of other desirable fish habitat species since 1930, may be a
result of years of macrophyte control.

Since Potamogeton amplifolius is believed to be excellent habitat for
muskellunge, this plant was chosen for transplanting. P. amplifolius plants
were transferred from the one known area of abundance in the lake to test
grids in 2 to 2.5 m water. Transplants reproduced, doubled in number the
first year, and have maintained this density for over an additional year.

It is recommended that the Chautauqua Lake weed control program alter its
harvesting schedule to harvest macrophytes close to the time of peak macro-
phyte biomass. In addition, while we realize that the more dense macrophyte
stands should probably be harvested, protected areas should be established
for the propagation of diverse macrophyte species as optimal gamefish habitat.




NEW YORK CHAPTER — AMERICAN FISHERIES SOCIETY

ABSTRACT

Author -

KOCIK, John F., Biology Department, SUNY Plattsburgh NY 12901
Title

Age and growth of rainbow smelt (Osmerus mordax) in Lake Champlain

Abstract

The rainbow smelt (Osmerus mordax) plays important roles as both a forage
and sport species in Lake Champlain. The smelt's use as a sportfish has
remained relatively constant over the past century while its role as a
principle forage species has been recently increased through the intro-
duction and reintroduction of salmonids.

Smelt were collected by the New York State Department of Environmental
Conservation in August, 1980 using bottom trawls in 15m to 61m of water.
A total of 2,996 fish were collected and scales from 595 of these smelt
were analyzed; scales from one individual were taken as a representative
sample for each size increment(lmm) from each of 8 geographical zones.

Smelt scales were mounted between microscope slides and analyzed using a
projecting microscope. The shiny-line method was used to determine age
and both the Dahl-Lea and Lee methods were used to backcalculate the size
of the smelt at each age.

The present growth rate and average size of rainbow smelt appears to be
smaller than the estimates of 1929 and 1950 populations age and growth.
This seems contradictory to the expected upward shift in the growth rate

of a population being utilized by recently introduced predators. Alternate
hypotheses to explain this phenomena are presented.
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ABSTRACT

Author

| Larry A. Greenberg
Title

Interactive Segregation Between Two Snecies of Etheostoma (Family: Percidae)

Abstract

The role of biotic factors in determining the distributions of
temperate stream fishes is poorly understood. 7T investigated the role of
interactive segregation on the svatial distributions of two species of
darters, Etheostoma simoterum, the Tennessee snubnose darter, and
Etheostoma rufilineatum, the redline darter, in the Little River of
Tennessee. To test whether either species affected the distribution of
the other, both species were selectively removed from plots in run and
riffle habitats. The only distributional change occurred for Etheostoma
simoterum in runs. After E. rufilineatum was removed, E. simoterum's
distribution shifted away from shore. Corroboration of the stream
experiments was obtained by testing the association of each smecies to
artificial shelters in aquaria. "hen in the presence of comnspecific £ish,
both species showed a strong preference for the shelters. However,
when both svecies were placed together, E. rufilineatum continued to
utilize the shelters, whereas E. simoterum rarely occupied them. Both
field and lab experiments suggest that biotic factors may be, important
determinants of the distributions of stream fishes.




ABSTRACT

Mark Adam Somerville, Environmental Resources Center, SUNY Fredonia

The Effects of Mechanical and Chemical Removal of Macrophytes on the
Littoral Zone Fish Communities of Chautauqua Lake, New York.

From 1981-1983 the effects of mechanical removal and chemical destruc-
tion of aquatic macrophytes on littoral fish communities of Chautauqua Lake,
New York were studied. Fish communities were sampled on a weekly basis
with shore seines. Sample plots consisted of a harvest, buffer, and control
zone of equal sizes (30 m x 30 m). )

A11 sizes of fish decreased dramatically for a few days after harvest-
ing. Within two weeks after harvesting, large fish (> 81 mm TL) signifi-
cantly (P < .05) increased in numbers compared to the control zone. Medium
sized fish (50 mm - 80 mm TL) significantly increased within three weeks
after harvesting.

Fish abundances in harvested weeds were compared to abundances in fish
communities. In 1981-1983," the mean fish removed by harvesting were 5000,
367, and 639 fish/ha, respectively. Sunfish (Lepomis sp) composed (40%) in
the harvester samples, but were less than 15% in the fish communities them-
selves. Fish < 70 mm TL made up > 90% of all but one harvester sample.

The herbicide Diquat was applied to plots with a 9.14 m x 9.14 m (1982)

or four 91 cm x 91 cm x 91 cm (1983) cages containing yellow perch (Perca
flacescens) and sunfish. No reduction in survivorship was found at 1.0 or
7.0 ppm Diquat. Our data suggest a significant (P < .005) reduction in
survival of perch at 3.0 ppm Diguat. ‘

Consideration of biological and ecological needs of the lake fauna
may improve the efficiency and costs of future management of Chautauqua
Lake's macrophytes.
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Introduction of Remaining Papers, Mike Duttweiler

"Sratus of Major Finfish Populations", Dr. David Conover,

Marine Sciences Research Center, SUNY/Stony Brook, Paper
v s P

written with J.L. McHugh, Marine Sciences Research Center

"Stratus of New York's Shellfisheries", Robert Malouf, Marine
Sciences Research Center, SUNY/Stony Brook

"Management and Research Needs from a State Perspective',
John Mason, New York State Department of Fnvironmental
Conservation, Stony Brook

Questions, Answers and Wrapup

Business Meeting

Social Hour

Dinner

Movies

1) "A Second Chance' - EPRI

8:00 - 9:00 a.m. Breakfast

9:00 -

9:20 -

9:40 -

10:00

10:40

L:00

[
fu—

9:20 a.m.

9:40 a.m.

10:00 a.m.

10:

10:

11:

11:7

20

40

00
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Contributed Paper Session II

A. Garry Smythe, Beak Consultants, Inc., Chairman

"Wetlands As Fish Spawning and Nursery Areas: Succession of
Forage Species'', Robert G. Werner, Steven R. LaPan,
Michael S. Kruse

"Composition of Fish Populations and Energy Flow in
Sewage-Impacted and ‘Non-Impacted Lake Champlain Wetlands',
Lloyd R. Wilson and Gerhard K. Gruendling

"Genetic Identification of Sea Lamprey (Petromyzon marinus)
Populations from the Lake Superior Basin', Charles C.
Krueger and G.R. Spangler

Coffee Break

"Effects of Peaking Flow Comditions on Habitat Selection by
Juvenile Rainbow Trout in an Experimental Stream,' Steve
Gloss and Walter Popp

"Biology of the Cutlips Minnow, (Exoglossum maxillingua)',
Antonios Pappantoniou, George Dale and Robert E. Schmidt

To Be Announced
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1985 OFFICERS - NEW YORK CHAPTER

AMERICAN FISHERIES SOCIETY

PRESIDENT
GERALD A. BARNHART

PRESIDENT-ELECT

MICHAEL DUTTWEILER

SECRETARY-TREASURER

GAYLORD ROUGH

Elected at the Annual Meeting of the New York Chapter on
February 1, 1985. The Annual Meeting was held at The Beeches
Conference Center, Rome, New York, February 1-2, 1985.



1985
EXECUTIVE COMMITTEE AND STANDING COMMITTEE CHAIRPERSONS

Executive Committee

President Gerald C. Barnhart
President-Elect Michael Duttweiler
Secretary-Treasurer Gaylord Rough

Past-President Lawrence C. Skinner

Standing Committee

Audit/Finance Andrew Kahnle
Environmental Concerns Arthur Newell
Membership Michael Duttweiler
Nominating Lawrence Skinner
Program Frank Panek
Resolutions Dieter Busch

Special Committee

New Initiatives Thomas Field
Newsletter Joseph Buttner
Publicity

Workshop Gary Neuderfer



MEMBERSHIP LISTING

The names of all members who paid dues for 1984 and/or 1985 through
April 15, 1985 are listed alphabetically. The last name appears first on
the first line on the left hand side, followed by the first name and initial.
Immediately below the name js the member's affiliation; either the member's
employer or, for students, the academic institution. An "S" in parentheses
indicates that the member is a student.

The member's home address is given in the second column. If no home
address is given the employment or school address is used. In the third
column are listed one or two telephone numbers, the number on the first 1ine
is Ehe home number and the number on the second line is the business or school
number.

In the fourth column a coded number(s) represents the major field of
interest of the member. The interpretation of the codes follows:

Administration

Aquaculture

Aquatic biology, ecology (freshwater)
Biological controls

Benthic organisms

Cormunications (writing, publications, publicity)
Exotic species

Fish and fishing - general

. Fish behavior

10. Fish biology - freshwater species

11. Fish biology - marine species

12. Fish biology - estuarine species

13. Fish biology salmonids and cold-water species
14. Fish biology - warm-water species

15. Fish larvae

16. Fisheries management (population dynamics, habitat improvement, etc.)
17. Genetics

18. Health-medicine, aquatic animals

19. Ichthyology, taxonomy

20. Illustration

21. Impact assessment

22. International fisheries development

23. Legislation and law enforcement

24. Limnology

25, Pesticides

26. Physiology

27. Plankton

28. Pollution

29, Power plants

30. Research

31. Striped bass

32. Sturgeon

33, Toxicology - all phases

34. Water quality - analysis, improvement, etc.
35, Crustaceans

36. Education/Teaching

oSN WK

This directory is for the use of New York Chapter members only and is not to be
used for mailing lists, commercial solicitation, etc., without written permission
from the Chapter.



Abraham, William J.
NYS DEC

Adams, Lynn (S)
Aloi, Michael
CESF - SUNY

Aleveras,Ronald
LMS Engineers

Arnold, Stephen
LMS Engineers

Bader, Andrew P.
SUNY ESF

Bakst, Larry
Bao, Isaac Y.
Osborn Labs

Barnhart, G.A.
NYS DEC

Bartella, Mark C.

Beebe, C. Allen
Texas Instruments

Bergstedt, Roger
USFWS

Best, Mary
Cornell Univ. (S)

Biddinger, Greg
I11inois EPA

Bishop, Daniel
NYS DEC

Black, Warren D.
USEPA

Blake, John W.
NYS Power Authority

Blake, Leigh
NYS DEC

8913 Strutt St.
Wayland, NY 14572

ERC-SUNY Fredonia
Fredonia, NY 14063

157 Cambridge St.
Syracuse, NY 13210

82 Cardinal Dr.
Washingtonville, NY 10992

One Blue Hill Plaza
Pear] River, NY 10965

Dept Forest Biol
SUNY-CESF
Syracuse, NY 13210

182 E. 3rd St.
Brooklyn, NY 11223

362 State St.
Brooklyn, NY 11217

R.D. #1, Box 142
Schaghticoke, NY 12154

99 Roland St.
Buffalo, NY 14212

75 St. James St.
Kingston, NY 12401

R.D. 3, Box 375A
Oswego, NY 13126

1018 Bradfield Hall
Ithaca, NY 14853

1032 W. Iles Ave
Springfield, IL 62704

4141 South St.
Marcellus, NY 13108

255 Ziska Ave., Apt. B-7
Jerico, NY 11753

23 Cross Ridge Rd.
Chappaqua, NY 10514

P.0. Box 122
Felts Mills, NY 13638

716-728-5067
716-226-2466

716-672-7757
716-673-3375

315-474-1160
914-496-9619
914-735-8300

914-358-8776
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518-457-5698

716-892-5860
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Ext. 243
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607-256-4494

315-673-1257
607-753-3095

212-264-5170
914-238-5441
212-397-2941
315-773-5811

315-782-0100
Ext 262

16

3,10,33

8,13,16,21
3,16,21,24,28,
29,30,32,34
3,5,24

2,14,16,31

13

16,38

3,10

16

3,5,21,24,34

33

21

3,28



Chang, Chang-Hwa
CUNY-City College (S)

Chiotti, Thomas L.
NYS DEC

Chipman, Brian D.
VA Polytech & S.U.

Colesante, Richard
NYS DEC

Colquhoun, James
NYS DEC

Cone, R. Scott
Cornell U

Coonradt, Stephen
NYS Power Authority

Cosper, Terry C.
Cosper Env. Serv.

Coutu, D. James
NYS DEC

Creech, Cl1iff
NYS DEC

Cull, Catherine

Conestoga-Rovers & Assoc.

Culligan, William
NYS DEC

Culp, Terry R.
Ichthyological Assoc.

Daniels, Robert A.
NYS Museum

pDavall, Russ
NYS DEC

Davis, Debra
N.O.A.A.

Dean, Howard
NYS DEC (Retired)

DeFries, Eric
SUNY-ESF

84-49, 168 St., Apt. 1-L
Jamaica, NY 11432

83 Morris Rd.
Freeville, NY 13068

Dept Fish & Wildlife
Blacksburg, VA 24061

118 Mil1l St.
Constantia, NY 13044

56 Paxwood Rd.
Delmar, NY 12054

Fernow Hall, Cornell U
Ithaca, NY 14853

Blenheim Gilboa
P.0. Box F
Grand Gorge, NY 12434

Cosper Env. Serv. Inc.

Northport ERC, Eaton's Neck Rd

Northport, NY 11768
232 Winslow St.
Watertown, NY 13601
648 01d Stage Rd.
Groton, NY 13073

7 Glenbourne Ct.
Williamsville, NY 14221

510 Peru Rd.
Groton, NY 13073

P.0. Box 2
stamford, NY 12167

NYS Museum CEC 3132
Albany, NY 12230

R.D. 1
Homer, NY 13077

NMFS, Beaufort Lab, Box 570
Beaufort, NC 28516

9241 Main St.
Westernville, NY 13486

81 Pleasant Ave.
Lancaster, NY 14086

212-658-6331
212-873-1300

607-838-3733
607-753-3095

703-951-1191
703-961-5320

315-623-9475
315-623-7311

518-439-1231
518-457-6178

607-272-8036
607-256-3191

518-827-5526
607-588-6061

516-754-1046
315-788-3837
315-782-0100
Ext. 262

607-898-3965
607-753-3095

716-632-9337
519-884-0510

607-898-3331
607-753-3095

607-652-3408
607-652-3563

518-872-2137
518-474-5800

607-749-2730
607-753-3095
919-728-4595
315-827-4606

716-683-3303
315-422-5285

3,10,11,12,13,
14,15

10,13,16
10,16,37
2,3,10

3,18,33,34

3,10,13,14,17,
19,24,28,34

2,3,4,10,11,12,
15,16,21,27-30,
33,34

10

8,13,16

24,34

16

21,29

3,10,19

9,11,26,28

3,5,25,28,34

2-5,7-14,16,
19-26,28-32,34



Ewell, William S.
Eastman Kodak Co.

Fairchild, Robert P.
u.S. Army

Festa, Patrick J.
NYS DEC

Field, Thomas C.
Self, Fernwood Hatchery

Finkelstein, Samuel
NYS DEC

Flack, Frank M.
NYS DEC

Flick, William
Cornell University

Flint, R. Warren
SUC Oswebo

Foley, Robert E.
NYS DEC

Forney, John L.
Cornell Univ.

Fox, Richard
NYS DEC

Franke, Kevin dJ.
SUNY CESF (S)

Fraser, Douglas
Siena College

Gala, William R.
Fordham Univ. (S)

Galati, Joseph
NYS DEC

Gall, Wayne K.
Buffalo Mus. of Sci.

Garrell, Martin
Adelphi Univ.
Gaskin, Peter N.

Jefferson Comm. Coll.

George, Carl
Union College

206 Cross Gates R4
Rochester, NY 14606

P.0. Box 455
Ft. Monroe, VA 23651

4 Birchwood Dr.
Clifton Park, NY 12065

R.D. #1
Gansevoort, NY 12631

8 Madeley Lane
Stony Brook, NY 11790

432 Wescott St.
Syracuse, NY 13210

Paul Smith's,NY 12970
R.C. King Hall, SUNY
Oswego, NY 13126

3 Frasier Ave
Johnstown, NY 12095

R.D. 1
Bridgeport, NY 13030

SUNY, Bldg. 40
Stony Brook, NY 11790

6504 Doe Rd.
saugerties, NY 12477
Dept. Biology
Loudonville, NY 12211

27 Melborne Lane
01d Bethpage, NY 11804

93 Lakin Ave.
Jamestown, NY 14701

36 St. Mary's St.
Lancaster, NY 14086

Adelphi U., Physics Dept.

Garden City, NY 11530

R.D. 1, P.0. Box 245
Adams Center, NY 13606

R.D. 4 Wagner
Glenville, NY 12301

716-247-3083
716-588-4528
80¢-727-3451

518-371-4566
518-457-6937

518-793-1282
518-793-1282

516-751-3926
516-751-7900

315-475-2838
315-337-0910

518-327-3529
315-343-3773
315-341-3088

518-762-1114
518-773-7318

315-633-2948
315-633-9243

516-698-3452
516-721-7900

914-246-9078
315-422-5285
518-873-2024
518-873-2467
516-249-6873
716-483-1368
716-673-3374

716-681-8238
716-846-7472

516-298-5095
516-294-8700
Ext. 7373

315-583-5314
315-782-5250

518-393-0629
518-370-6243

2,3,15,18,23,
30,33,34
6,22,24,36

16

2,16
1,8,11,12,30,
31
2,3,8,13,16,30
13,16
3,4,5,16,24,35
26,33

3,16

11,16,20

3,4,8,9,13,14,
16,19,21,23,
31-34

9,10

9,16

3,5,10,24

16,24,28



Heinrich, Thomas
NYS DEC

Heitzenrater, W.

Hjorth, Doug
C¢.T. Main Inc.

Hobicht, Christopher
Cornell Univ. (S)

Holmes, Edward D.
NYS DEC

Holsapple, John
NY Power Pool

Homa, John Jr.

Ichthyological Assoc.

Hopper, Clayton

Horn, Edward
NYS DEC

Houston, Len

U.S. Army Engrs.
Huggins, Thomas
Hughes, Michael
CESF - Syracuse (S)

Hughes, Steven
USF & W/L

Hurlbert, Philip J.
NYS DEC

Johnson, dJim & Emily
Oregon Dept. F/WL

Jo11iff, Thomas
NYS DEC

Jones, Cynthia
Cornell Univ.

Josephson, Daniel
Cornell Univ.

726 Grant Ave.
Dunkirk, NY 14048

7055 Ridge Rd.
Lockport, NY 14094

R.D. #3, Box 54
Pelham, NH 03076

26 Spruce Lane
Ithaca, NY 14853

High Acres
Hemlock, NY 14466

P.0. Box 146
New Baltimore, NY 12124

48 Teeter Rd.
Ithaca, NY 14850

2552 Four Rod Rd.
East Aurora, NY 14052

R.D. 1, Box 308
West View Rd.
Voorheesville, NY 12186

138 79th St.
Brooklyn, NY 11209

284 South Ave.
Poughkeepsie, NY 12602

204 Church St.
Amsterdam, NY 12010

28 Gracie Rd.
Cortland, NY 13045

R.D. 1, Box 622
E. Meredith, NY 13757

4548 S.W. Fairvale Ct.
Portland, OR 97221

Bedford Corners Rd.
Cape Vincent, NY 13618

118 Fernow Hall
Ithaca, NY 14853

Box 111
01d Forge, NY 13420

716-366-8471
716-366-0228

716-434-9387
26,29,30,34

603-635-3227
617-262-3200
607-257-2490
716-346-5761
716-226-2466

518-756-9783
518-381-2122

607-272-3778
607-257-7121

716-652-7740

518-765-4271
518-457-6178

212-238-0279
212-264-4662

914-229-9048
914-452-2000

518-842-5236
607-272-7915
607-753-9391

607-278-5490
607-652-7364

503-245-5426
503-229-5413

315-654-3156
315-654-2147

607-256-2151

315-369-3801
315-357-5188

3,4,5,8,21,

3,5,8,9,10,11,
12,14,15,16,
19,21,27,28,29
16

16

33,34

29

14

1,21,25,28,29,
33,34

10,14,16,21

3,16,14,19,34

3,11-14

2,26,31,37

1,5,6,13,15,
16,37

10
10,11,12,15,
16
13,16,21,30



Leibovitz, Louis
Cornell Univ.

i Levine, Edward
NYC DEP

Lichorat, Robert
NYS DEC

Litwa, Michael
NYS DEC

Locicero, Felix
US EPA

Loeb, Howard
NYS DEC (retired)

Long, John
F&WL Mgmt. Board

Lugthort, John
ERC Fredonia

Mack, Alan D.
NYS DEC

MacNeill, David B.
SUNY ESF (S)

Makarewicz, Joseph
SUNY Brockport

Malchoff, Mark
Cornell Univ.

Mallon, Gregory
SUNY Plattsburg (S)

Mancroni, Wayne
C. Hudson G&E

Marcellus, Kenneth

Marra, John David
NYS DEC

Marsden, J. Ellen
cornell Univ. (S)

Martin, G. Thomas
N.C.C.C.

Mason, Doran M.
SUNY-ESF Syracuse (S)

Marine Biology Lab
Woods Hole, MA 02543

NYC Dept. of Env. Protect.

Ward's Island, NY 10035

Box 236, Rt. 310
Dewittville, NY 14728

460 17th St.
W. Babylon, NY 11704

21-09A 46 St.
Astoria, NY 11105

184 Georgetown
Voorheesville, NY 12186

Box 56
Niagara Falls, NY 14305

ERC, SUNY
Fredonia, NY 14063

R.R. 1, Box 459
Lee Center, NY 13363

SUNY-ESF, 226 I1lick Hall
Syracuse, NY 13210

205 Darla Drive
Brockport, NY 14420

154 River St.
warrensburg, NY 12885

18 Mara Rd.
Huntington, NY 11746

284 South Ave.
Poughkeepsie, NY 12061

P.0. Box 323
Windsor, NJ 08561

226 New York Ave.
Mechanicsville, NY 12118
Fernow Hall, Cornell U.

Ithaca, NY 16853

Niagara Co. Comm. College
Sanborn, NY 14132

SUNY-ESF, 226 I1149ck H.
syracuse, NY 13210

617-540-8551
617-548-3705

212-409-6654
212-860-9340

716-753-3240
716-789-2705

516-957-0983
516-751-8200

212-728-5482
212-264-1552

518-765-4935

518-765-4935

716-731-4002
716-285-7313

716-366-2105
716-673-3375

315-942-4556
315-337-1390

315-463-4913
716-637-9542
716-395-5750

607-756-7910
607-256-2162

516-771-6973
914-452-2000
Ext. 5734

212-460-6059
518-664-4019

607-277-7310
607-256-8231

716-754-4165
716-731-3271

315-457-9985

2,11,18,30,36
28,30,34

10,13
8,9,11,16,31
8,16,19,21,23,
31,34

10

1,6,8,16,23

2,3,4,13,16,
17,18,30,34

3,7,10,15,16
3,13,21,24,
27,33,34
10,36

33

1,16,23,29,
31,34

3,5,8-13,16,
24,25,28,29,
33,34,36

16,17,30

5,28

3,15,27



Neuderfer, Gary N.
NYS DEC

Newell, Arthur J.
NYS DEC

0'Gorman, Robert
USFHWS

0'Grady, Dean P.

Water Testing Lab, Inc.

Olney, Louis G.
Morrisville Ag Tech

Olson, Robert A.
SUNY Fredonia (S)

Osterberg, Donald M.
SUNY Potsdam

Otis, Maurice B.
NYS DEC

padilla, Miguel
Fordham Law Sch. (S)

Paloumpis, Andraes A.
Onondaga Comm. Coll.

Panek, Frank M.
NYS DEC

Pappantoniou, Antonios
H.H. Lehman Coll.

Pearce, Bill
NYS DEC

Pearsall, Webster
SUNY Fredonia (S)

Perrotte, William
Marist College

peterson, Clifford
Concordia College

Petty, Arch
NYS DEC (retired)

pfeiffer, Martin H.
NYS DEC

Piehler, Glenn

45 Norman Rd.
Rochester, NY 14623

R.D. 1, Box 71
Westerlo, NY 12193

161 West 8th
Oswego, NY 13126

8 Willowbrook Lane, Apt. 3

Manlius, NY 13104

Rocks Rd., Box 152A
Morrisville, NY 13408

Jewett Hall, ERC
Fredonia, NY 14063

20 Grove St.
Potsdam, NY 13676

P.0. Box 243
Saranac Lake, NY 12983

15 Marble Hill Ave.
Bronx, NY 10463

4859 Pembridge Circle
Syracuse, NY 13215

24 Shell Rd.

Rocky Point, NY 11778
Dept. Biol. Sci.
Bronx, NY 10468

Box 316
Cape Vincent, NY 13618

Jewett Hall, SUNY
Fredonia, NY 14063

Bio Dept. Marist Coll.
Poughkeepsie, NY 12601

1 Concordia P1.
Bronxville, NY 10708

R.D. #2, Box 133

716-424-4926
716-226-2466

518-797-3299
518-457-1769

315-343-2351
315-393-3951

315-682-8039
315-684-3448
315-684-7987

716-673-2135
716-673-3375

315-265-8971
315-267-2261

518-891-1009
518-891-1370

212-562-5394
315-488-8231
315-469-7741
516-744-9712
516-751-7900
Ext. 261

212-796-1660
212-960-8240

315-654-2833
315-654-2147

716-366-2105
716-366-3375

914-229-7898
914-471-3240

914-779-5392
914-332-9300

607-749-4670

5 Miller Dr., Homer, NY 13077

Box 141

Bloomingdale, NY 12913

160 Chubb Ave.
Lyndhurst, NY 07701

518-891-4468
518-891-1370

201-460-6508

3,5,10,13,14,
28,33,34
10,16,33

16

3,10

3,10,30,36

1,8,16

2,3,7,8,12,31

16

3,9,10,19,24,
26

3,9

8,9
3,5,19,24,27,
33,35

19,36

16

10,16,21



Savercool, Daniel
SUNY Oswego (S)

Schachte, John Jr.
NYS DEC

Schiavone, Albert Jr.
NYS DEC

Schleyer, Richard
ESLO Derby, Inc.

Schmidt, Robert E.

Schoch, William F.
NYS DEC

Schonhoff, Bernard
Cornell Univ.

Scott, Guy R.
Niagara Mohawk

Seeley, George
NYS DEC

Serio, James A.
Blade Tackle Co.

Setari, Christine
NYS DEC
Sheldon, Jeffrey A.

Sheppard, J. Douglas
NYS DEC

Sherman, Ruth
Cornell Univ. (S)

Shupp, Bruce D.
NYS DEC

Simonin, Howard
Skinner, Lawrence
NYS DEC

Sloan, Ron
NYS DEC

Smith, C. Lavett
Am. Museum Nat. Hist.

18 Frederick Drive
Apalachin, NY 13732

706 Floyd Ave.
Rome, NY 13440

RD 4, Box 208
Watertown, NY 13601

P.0. Box 220
Pittsford, NY 14534

Simon's Rock College
Alford Rd.
Great Barrington, ME 01230

14 E. Pine St.
Saranac Lake, NY 12983

Cornell Fld. St. RD 1
Bridgeport, NY 13030

300 Erie Blvd. W.
Syracuse, NY 13202

RD 2, Box 224
Delanson, NY 12053

481 S. Beech St.
Syracuse, NY 13210

52 Red Maple Rd.

Ridge, NY 11961

207 McKinley Ave.
Island Park, NY 11558
3 Birchwood Drive
clifton Park, NY 12065
CFU, Fernow Hall
Ithaca, NY 14850

278 Pine St.
Chestertown, NY 12817

8314 Fish Hatchery Rd.
Rome, NY 13440

Box 81, Route 43
West Sand Lake, NY 12196

26 Mildred Lane
Latham, NY 12110

312 Anderson Ave.
Closter, NJ 07624

607-625-3171
315-339-2518
315-337-0910
315-658-2652
315-782-0100
716-385-2805
201-948-4253

518-891-1837
518-891-1370

315-452-0928
315-633-9243

315-428-6622
518-895-8009
518-457-5430

315-476-9806
315-475-3474

516-924-0422
516-751-7900
Ext 257

516-432-3412

518-371-1355
518-457-6179

607-257-3767
607-256-2151

518-494-3850
518-457-5420

315-827-4784

518-674-2793
518-457-6179

518-785-9291
518-457-1769

201-768-2173
212-873-5252

2,3,8,9,11,13,
16,19,24,25,30
18

10,14,16

15,19,30

3,8,13,16
3,8,10,14,16
16,21,29
1,2,3,8,16
8,10,24

2,3,4,7,9,12,
15,18,36

2,26,31

3,9,10,13,14,
15,16,19,21,
30,34
3,33,34
1,10,16
2,3,10,24,25
3,33,34

9,25,28,33,34

3,19



Sutter, Thomas D.
NYS DEC

Taormina, Anthony
Tupner, Alta
EBASCO Services
Tuttle, L. Raymond
NYS Electric & Gas
Urban, Timothy
SUNY ESF (S)

Vaas, C. Randy

NYS DEC
vanVolkenburgh, Pieter
NYS DEC

Vernall, Cindy
suc B (S)

Voiland, Michael P.
Cornell Univ.

Wagner, Susan

SUC Fredonia

Waldman, John R.

City College of NY (S)

Webster, Dwight A.
Cornell Univ.

Wedge, Leslie
NYS DEC

Wefring, David
Int'1 Paper Co.

Werner, Robert G.
SUNY Syracuse

Wich, Kenneth
NYS DEC

Widmer, Carl C.
NYS DEC

Wilson, Billie
Aqua Shade, Inc.

15 Slingerlands St.
Slingerlands, NY 12159

108 Glenwood Ln.

port Jefferson, NY 11777

160 Chubb Ave.
Lyndhurst, NJ 07071

Sterry Drive, R.D.1

Box 281, Greene, NY 13778

6575 Salmon Creek Rd.
Williamson, NY 14589

R.D. 3, Box 274C
Fralick Rd.
Watertown, NY 13601

SUNY, Bldg. 40
Stony Brook, NY 11794

160 Koster Row
Eggertsville, NY 14226

145 Greenway Blvd.
Churchville, NY 14428

Env. Res. Ctr.
SUNY Fredonia,
Fredonia, NY 14063

84-08 126 St.
Kew Gardens, NY 11415

Fernow Hall
Ithaca, NY 14853

R.D. 1, Box 543
Homer, NY 13077

P.0. Box 797
Tuxedo Park, NY 10987

R.D. 3, Tracy Drive
Skaneateles, NY 13152

22 Washington Ave.
Coxsacki, NY 12051

R.D. 2
Naples, NY 14512

P.0. Box 198
Eldred, NY 12732

518-439-9097
518-439-8057
Ext. 226

516-473-1869
201-357-1797
201-460-6492
607-656-8702
607-729-2551
Ext. 4310

315-589-2858

315-788-7725
315-785-2246

516-567-1738
516-751-7900

716-836-6713
716-878-6410

716-293-3279
716-395-2638

716-366-2105
716-673-3374
212-849-2933
607-272-5109
607-256-6578

607-749-3292
607-753-3095

914-496-6187
914-351-2101

315-673-4272
315-470-6804

716-374-5048
716-226-2466

914-557-8077

1,2,7,19

36

10,29,33,34

3,9-14

33,34

1,2,5,11,16

10,16

3,34

10,11,12,19,31

10,13,16
3,8,13,16
3,6,21

10,15

13,16



BYLAWS OF THE NEW YORK CHAPTER OF THE AMERICAN FISHZRIES SOCIETY

Section 1 - Name and Objectives

1. The name of this organization shall be the New York Chapter of
the American Fisheries Society, hereinafter referred to as the Chapter.

2. The objectives of the Chapter shall be those of the American
Fisheries Society as set forth in Article 1 of its Constitution, and to encourage
the exchange of information by members of the Society residing within the State
of New York.

Section 2 - Membership and Dues

1. The membership of the Chapter shall be of the following classes:

(a) Member: Active Members of the American Fisheries Society in
good standing, upon enrollment in the Chapter, shall be eliglble
to vote. '

(b) Honorary Member: Persons who, by reason of professional or
other attainments, outstanding service to the Chapter, or official
position, shall be eligible for election as an Honorary Member
upon nomination by two or more Chapter Members in good standing,
and a 2/3 vote of the members present at an annual meeting. There
shall be two classes of honorary membership: '

(1) Distinguished Service and (2) Exofficio. Honorary Members
shall be entitled to all rights and privileges of Members, ex-
cept that Exofficio Members shall not vote or hold office.

2. Annual dues for Members shall be five dollars ($5.00), except
that dues for full-time students shall be two dollars ($2.00).
Honorary Members will not be required to pay dues. Dues of
new members shall be payable when application for membershio
is accepted. Memberships not paid on or before July 1 shall
be considered lapsed and those persons shall not receive pub-
lications of the Chapter and shall forfeit all rights and
privileges of membership as long as dues are unpaid.

Section 3 - Meetings

The Chapter shall hold at least one meeting annually at the time
and place designated by the Executive Committee. Notice of the annual meeting
of the Chapter shall be mailed to each member at least one month before the
date of such meeting. Business shall be conducted in accordance with provisions
of these Bylaws, and/or Robert's Rules of Order in the absence of specific
guidelines. The program shall be the responsibility of the Program Committee.



Section 6 - Executive Committee

The Executive Committee shall consist of the Chapter officers
(President, President-Elect, Secretary-Treasurer, Secretary-Treasurer-Elect)
and the immediate Past-President. The Chairpersons of standing committees
and ad hoc conmittees shall be non-voting members of the Executive Committee.
The Executive Committee is authorized to act for the Chapter between meetings
and to perform appropriate duties and functions.

Section 7 - Chapter Committees

Chairpersons of Committees, except as listed in Sections 5 and 6,
shall be appointed by the President. Committee members shall be chosen by the
respective committee chairpersons. Standing Committees shall include: Auditing,
Environmental Concerns, Membership, Nominating, Program, and Resolutions. The
Nominating Committee will be chaired by the immediate past-president and the
selection of nominees for office by the Nominating Committee will be done in
consultation with, and subject to, the approval of the Executive Committee.

The committees shall be composed of the chairperson and any other
members in good standing selected by the chairperson. The committees shall aid
the President in the operation of Chapter business and activities. The President
shall direct them in their duties. They may also be directed by vote of the
membership at an annual meeting.

The term of office for members of the Chapter Committees shall end
upon the discharge of the duties for which they were appointed, or at the next
annual meeting of the Chapter, whichever comes first.

Section 8 - Voting and Quorum

Decisions at meetings of the Chapter shall be by a majority of those
voting, except that amendments to the Bylaws require a 2/3 majority, and excepted
further, the election of Honorary Members requires a 2/3 majority vote. Any
member in good standing who cannot attend a meeting may request the Executive
Committee in writing to register a vote on a previously published question and
such a vote shall be counted with the votes of members present. Such votes shall
not be used to determine a quorum. Proxy votes must be received by the Secretary-
Treasurer before the annual meeting at which the vote is taken.

A quorum for the transaction of official business shall be 20 of the
Chapter's voting members.

Section 9 - Registration

The Executive Committee may assess each registrant attending meetings
of the Chapter a registration fee necessary to cover the costs of the meeting and
Chapter activities. Collections shall be made by the Secretary-Treasurer or a
representative appointed by that officer.
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KEYNOTE ADDRESS & SESSION

"FISHERY SCIENTISTS--BETWEEN TWO WORLDS"

The seasoning of fishery science. William F. Royce, 10012
Take Shore Blvd. NE, Seattle, WA 98125

Our sciences and activities have proliferated as we attack
the fishery problems as people perceive them. We face a
professional transition to a unifying concept of public
service in the cause of the agquatic resources, their
culture, and their environment.

This transition is forcing new social roles on us that
deserve scholarly study. They are discussed under the
titles (1) Understanding and Individuality, (2) Objectives
and Organizations, (3) Goals and Policies, and (4) Ideals
and Advocacy.

It is suggested that such studies should be based on the
concepts that we comprise a living system and that our
process of social change has many similarities to biological
evolution.

Expanded horizons for fisheries management. John P.
Harville, 2430 S.W. Boundary St., Portland, OR 97201

Fishery scientists operate today in an arena significantly
enlarged and diversified from that of past decades.
National Standards mandated by the Congress under MFCMA
incorporate socioeconomic concerns into the optimum yield
concept, and require extensive public participation
throughout the information review and decision-making
process. Increasing user pressures and diminishing
environmental resources escalate costs of resource
conservation and productivity. The information explosion of
the '70s has made quantum changes in information transfer
capabilities and requirements.

To operate productively in this rapidly expanding arena,
fishery scientists must adapt from the traditional
philosopies and practices of past decades. They must accept
and effectively make use of public input to the information
base and the management decision process. They must nuture
the climate and operational efficiency for
cross-disciplinary communication and decision-making. They
must enhance techniques for effective operation in both



Once touted as the solution to food supply problems,
aquaculture has failed to meet the early simplistic
expectations for a variety of reasons. Many commercial
ventures were premature, based on inadequate knowledge,
poorly planned and implemented. Often new high technology
culture systems were tried by production-oriented companles
without adequate attention to cost control, processing,

marketing and business management. Some ventures were basead
on biological, economic or environmental premises which were
proven faulty by later experiences. In some cases aguatic

farming ventures could not get environmental permits and
licenses because of pressure by other users under provisions
of the coastal zone management laws and policies.

Nevertheless, trial and error experience, sound biological
research, improved culture techniques and good planning,
implementation and management have lead to the development
of many successful aquatic farms.

Further expansion of aquaculture in the United States
requires:

- sound planning and site selection

- solid biological basis for culture including in most
cases, hatchery techniques

- effective farm and plant design and economical
construction

- well trained production managers

- genetic improvement of the target species

- quality control and marketing

- effective public relations

- and other requirements for successful business ventures.



Some aspects of the feeding ecology of larval yellowtail

flounder, Limanda ferruginea. W. Huntting Howell and Linda
Marler, Department of Zoology, University of New Hampshire,
Durham, NH 03824, (603) 862-2100

Simultaneous collections of larval yellowtail flounder,
Limanda ferruginea, and their potentially available food
wers made in the Gulf of Maine to examine larval diet and
prey selectivity. 0f the 462 larvae examined, which ranged
in length from 2.7 - 19.2 mm, over half had identifiable gut
contents. Virtually the entire diet was composed of
calanoid copepods. Predominant genera were Calanus,
Centropages, and Pseudocalanus. Additional food items
included gastropod veligers, fish eggs, euphausid nauplii,
and amphiopod nauplii. Widths of food organisms ranged from
0.14 - 0.66 mm. Prey selectivity calculations, based on the
numerical percentages of prey organisms in the diet and in
the potentially available food, indicate that larvae prefer
Calanus, Centropages, Pseudocalanus, gastropod veligers, and
unidentified copepodite stage copepods. Two abundant
cladoceran genera, Evadne and Podon, which were within the
dietary size range, were avoided as food items. There was
no indication that diet changed with larval size, and no
indication of diet feeding rhymicity. Although both larvae
and their preferred food organisms were somewhat patchily
distributed, the consistent overlap of the distributions and
the abundance of prey organisms indicates that larvae were
not in danger of starvation.

in the western Gulf of Maine. David K. Stevenson, Zoology
Department, University of Maine, Orono, ME 04459, (207)
633-5572, David B. Sampson, Jean Chenoweth, and Margaret
Hunter, Maine Department of Marine Resources, W. Boothbay
Harbor, ME 04575

Maturation schedules for herring (Clupea hagggggg;hargggggl

A multiple regression model which included year, time of
year, length, and their associated interaction terms failed
to show a significant effect of year or any year
interactions on the gonad somatic index (GSI) of maturing
male or female herring obtained from Massachusetts Bay =
Jeffreys Ledge commercial catch samples during August 1 -
October 31, 1978 - 1982. A simplified model in the form

GSI = + 1 TIME + 2 LENGTH + 3 TIME*LENGTH

produced different results for each sex. Length was the
only significant variable for males whereas all three



The Atlantic Croaker Fishery. Brenda L. Norcross, Ocean
Research and Education Society, Inc., 19 Harbor Loop,
Gloucester, MA 01930, Dexter S. Haven, and Herbert M.
Austin, Virginia Institute of Marine Science, School of
Marine Science, College of William and Mary, Gloucester
Point, VA 23062

Catches of Atlantic Croaker (Micropogonias undulatus) have
fluctuated historically along the east coast of the U.S.
Interannual variability in commercial catch resulted from
climate-induced distributional changes, environmental
vulnerability of larvae on the shelf and juveniles in the
estuaries, and density-independence. These factors caused
marked annual changes in year-class strengths. Fishing
pressure contributes to these fluctuations, as overfishing a
weak year class reduces spawning potential. Several poor
year classes in a row can magnify this effect. The Atlantic
croaker fishery should be managed basad on the success oOr
failure of individual year classes. No size restriction on
fishing is necessary when the year class is strong.

However, an average year class should be limited according
to the present Virginia limit of eight inches, while a weak
year class should be grown to spawning size by increasing
the size limit to ten inches.

Aspects of the reproductive biology of tilefish off the
coast of Georgia. Daniel L. Erickson, Michael J. Harris,
and Gary D. Grossman, School of Forest Resources, University
of Georgia, Athens, GA 30606, (404) 546-5260

A commercial fishery for tilefish (Lopholatilus
chamaeleonticeps) recently has developed off the Georgia
coast. At present, life history information for this
species is insufficient for proper management. This study
was designed to assess: 1) age at maturity, 2) seasonal
reproductive cyling, 3) fecundity, 4) sex ratio, and 5) the
hypothesis that tilefish are protogynous hermaphrodites.

Tilefish were collected by longlining during 1982 and 1983.
Female tilefish first matured between 525-575 mm total
length (TL) while males were first mature between 575-650 mm
TL. Based on macroscopic and histological examinations of
gonads, tilefish off the Georgia coast spawn during March,
April, May, and June. Fecundity was a power function of
length and ranged from 847,012 to 5,721,120 eggs for
tilefish of 573 and 840 mm TL respectively. Our results



Progress is being made in developing and testing a set of
field-based indices of marine degration. Field-based
indices are expected to overcome the problems of present
regulations so dependent on laboratory bioassays. A
hypothesis upon which the set of indices depends is:
pollutant impacts can be reliably distinguished from natural
variability, and indexed simply for use by environmental
managers and policymakers. given such simple but
scientifically rigorous indices, policy and managerial
decisions could be more consistent, equitable, and
therefore, useful. Also, such indices could constitute
socially-relevant measures of pollutant impact for use in
field monitoring. The indices are expected to provide
relevant monitoring data in risk assessment formats that can
be used effectively for controlling pollutant inputs
equitably.

Effects of a fixed—crest_yater control structure on brown
shrimp growth rates and emigration patterns from shallow
marsh nursery areas. R. Paille, E.E. Knudsen, W.H. Herke,
and B.D. Rogers, Louisiana Cooperative Fishery Research
Unit, 245 Parker Ag. Coliseum, Louisiana State University,

Baton Route, LA 70803, (504)388-6051

The coastal marshes of Louisiana, primary nursery areas for
commercially important fishery resources, are eroding at an
alarming rate. Marsh managers are constructing water
control structures to reduce erosion. The usual structures
have been weirs (low level, solid dams) the crest of which
are set six inches below average marsh level. The weirs
have often been built in channels normally used as migration
routes by estuarine-dependent organisms.

Juvenile brown shrimp were marked with fluorescent pigments
and released in two nearly identical shallow marsh ponds,
one having a weir at the only exit and the other having
none. All emigrants were trapped immediately after exiting
the two ponds; 22% of those marked in the weired pond, and
44% in the non-weired pond, were recaptured. Growth rates
of shrimp were similar in the two ponds. Emigration of
brown shrimp from the weired pond was delayed an average of
13 days. Peaks in emigration were correlated with new and
full moons.



salmonids consume large numbers of alewives, alewife will
decline and competitive interactions of the forage
assemblage will shift to favor other species. Stomachs from
sport-caught salmonids were examined to determine if diets
were changing in response to changes in the forage base and
to try to develop indicators of overuse and underuse of the
forage base. It was found that diets of salmonids are more
diverse now than they have been in other studies. Salmon
and lake trout rely less heavily on alewife and more on
smelt, chubs, and yellow perch. These findings are in
accordance with predictions made from the theory of keystone
predators and from optimal foraging theory.

Food items of salmonids in eastern Lake Michigan. Stuart
Kogge and Niles R. Kevern, Department of Fisheries and
Wildlife, Natural Resources Building, Michigan State
University, East Lansing, MI 48824, (517) 355-4477, (517)
353-0647

The stomach contents of salmonids were analyzed to determine
their food habits. Fish were sampled along the eastern
shore of Lake Michigan from Michigan City, Indiana, to
Charlevoix, Michigan. Stomach samples were taken from fish
caught by anglers on charterboats from April to November,
1983. The study was part of a coordinated effort including
investigators from Wisconsin, Illinois, Indiana, Minnesota
and New York. The combined results should reveal changes in
the forage base and thus should be useful to help managers
determine salmonid stocking rates. Fish sampled included
chinook and coho salmon, lake trout, brown trout and
steelhead. 1In April and May, salmonids were inshore and fed
predominantly on cladocerans and smelt. Coho salmon were
most notable while chinook and lake trout also fed
significantly on alewife. During the summer months,
salmonids were in deeper water and fed predominantly on
alewife. Coho salmon, in late summer, ate notable numbers
of bloater chubs.

Food habits of Lake Michigan salmonids in Illinois waters.
Jan Savits, John Janssen, and Kate Warpeha, Biology
Department, Loyola University of Chicago, 6525 North
Sheridan Road, Chicago, IL 60626 (312) 508-3281 and 3282

Studies of the forage base for the Lake Michigan salmonids
indicate a shift in relative species abundance that may be
the result of salmonid predation. The alewife has been the
primary prey of the piscivorous salmonids in former years
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primarily to a greater occurrence of alewives in the
northern samples. Results suggest that this sampling
technique can provide a cost-effective method of monitoring
qualitative changes in predator-prey relations in the Great
Lakes in real-time and may provide an early indicator of
shifts in predator/prey abundance ratios.

Feeding ecology of white bass and white perch from two

central basin Lake Erie habitats. Edward E. Emmons, Dept.
of Biological Sciences, Bowling Green State University,
Bowling Green, OH 43403, (419) 372-2332

Diets and habitats of white bass (Morone chrysops) and white
perch (M. americana) were contrasted in two environments of
Lake Erie from April through November, 1983.
Size-selectivity of prey was correlated to resource
ayailability. White bass consumed Notropis (spp.) whereas
white perch fed primarily on zooplankton and benthic
invertebrates. Food items of white perch varied
significantly between open lake and marsh habitats.
Preliminary analysis suggests that the diets of white perch
and white bass do not overlap, indicating little potential
for resource competition. Also, white perch preferred large
prey items. White bass were opportunistic, feeding on prey
items of various sizes.

HABITAT INTERACTION/UTILIZATION

Investigation of mechanical harvesting and muskie weed
plantings as macrophyte management methods in Chautauqua
Lake, New York. Connile Neff, Environmental Resources
Center, SUNY at Fredonia, Fredonia, NY 14063, (710)
673-3375

Implications that the macrophyte control program in
Chautauqua Lake, New York, may be adversely affecting the
declining muskellunge population prompted this three-year
study 1981-1983. Reduction in plant biomass due to July or
August mechanical harvests and the feasibility of
establishing muskie weed (Potamogeton amplifolius) plots for
improving fish habitat were studied. Harvesters removed
from 13 to 52% of macrophyte biomass from the four study
sites. Macrophyte biomass was not depressed below controls
when the harvest followed peak biomass accumulation by two
or more weeks. Biomass depression within four to nine weeks
after harvesting was achieved when plots were harvested six
to eight weeks prior to peak biomass accumulation. Biomass
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harvester samples, but were less than 15% in the fish
communities themselves. Fish less than 70 mm TL made up
greater than 90% of all but one harvester sample.

The herbicide Digquat was applied to plots with a 9.14 m x
9.14 m enclosure (1982) or four 91 cm X 91 cm x 91 cm cages
(1983) containing yellow perch and sunfish. No reduction in
survivorship was found at 1.0 or 2.0 ppm Diguat. Our data
suggest a significant (P <0.005) reduction in survival of
perch at 3.0 ppm Diquat.

Consideration of biological and ecological needs of the lake
fauna may improve the efficiency and costs of future
management of Chautauqua Lake's macrophytes.

The effects of mechanical harvesting and herbicide
application on the macroinvertebrates of Chautauqua Lake,
New York. Garrit J. Lugthart, Environmental Resources

———m

Center, SUNY Fredonia, New York 14063, (716) 673-3374

Since changes in the invertebrate fauna can often adversely
affect fish populations, the effects of mechanical
harvesting and chemical treatment of agquatic macrophytes on
the diversity and abundance of macroinvertebrates were
examined from May to November of 1982 and 1983 on Chautauqua
Lake, New York.

In the harvesting experiments, four sites were established.
Fach site consisted of two 30 x 30 m plots, one of which was
harvested and the other served as a control. Eight samples
were taken from each site weekly by means of a 0.5 m
diameter plankton net randomly placed on the lake bottom.
SCUBA divers removed all weeds and associated invertebrates
within the net. The abundance of invertebrates collected in
the harvested plots did not significantly differ from the
abundance of those collected in the control plots.

The herbicide diquat was applied in six field experiments
using 1, 2, and 3 ppm concentrations. In each experiment,
five 30 x 30 m plots were set up. with two of the plots
acting as controls. In addition to using the above sampling
method, multiplate samplers were suspended in each plot.
Invertebrate populations were not affected at the lower
concentrations. However, at 3 ppm species of Chironomidae
and Trichoptera decreased relative to those in control
plots. A gradual recovery during the two weeks following
application was observed. These temporary declines of
important fish food organisms could be detrimental to fish
populations if the herbicides are applied at critical
periods during fish life stages.
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and during the autumn, over larger substrate in Clearwater
River tributaries. The use of areas with larger substrate
materials in the autumn suggest that substrate may be a
critical factor in providing cover for fish in these
streams. Since steelhead were larger (x = 90mm) during the
autumn, they may have needed more instream cover (i.e.,
cobble-boulder substrate) than during the summer (x = 70mm),
when they mainly were found over gravel-cobble substrate.
The data show that some variation, both among seasons and
streams, exists for the parameters examined in terms of
their utilization by subyearling steelhead in Clearwater
River tributaries.

TAXONOMY

The potential of allozymic markers for thg_evaluation:gg
bluegill subspecies. Kathryn E. Kulzer-Palachek, Texas
Parks and Wildlife Department, Junction Star Route, Box 62,
Ingram, TX 78025, (409) 845-5701, and Ira F. Greenbaum,
Department of Biology, Texas A&M University, College

Station, TX 77843, (409) 845-7791

A hatchery stock of Lepomis macrochirus purpurescens
originally from Lake Okeachobee, Florida, and a sample of L.
m. speciosus (= L. m. qggggggiggg?) from Lake Conroe, Texas,
were evaluated electrophoretically. Allozyme frequencies at
19 enzyme-encoding gene loci were determined. Diagnostic
electromorphic differences between the two samples were
detected at one esterase locus and allele occurrence
differences were evident at several additional loci.
Estimates of genetic similarity and distance between the
populations sampled are consistent with those previously
reported for comparisons of L. m. purpurescens and L. m.
macrochirus. Comparison of allozyme occurrence data between
our sample of Texas bluegill and populations of L. m.
macrochirus reported previously does not lend support to
recognition of Texas bluegill as a separate subspecies, L.
m. speciosus, but does reconfirm an east-west clinal
variation in allele frequencies at the phosphoglucomutase
locus. Although allozymic differences between the samples
studied do not provide sufficient characters for reliable
identification and gene flow assessment in all cases, the
number of subspecies-specific alleles provides the potential
for the development of bluegill strains that would enable
reliable assessment criteria for both hatchery and stocking
programs.
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The effect of diet and rearing on the responsss of
largemouth bass to confinement stress. T.M. Brandt, J.H.
Williamson, and G.J. Carmichael, San Marcos National Fish
Hatchery and Technology Center, Rt. 1, Box 159-D, San

Marcos, TX 78666

Recently, the fitness, Or capacity to withstand stress, of
largemouth bass (Micropterus salmoides) reared intensively
has been questioned. “Two methods were used in attempts to
address this question of fitness. First, groups of fish

were reared on five pelleted diets for four months. The
diets varied in protein level (41-55%) and source (animal or
vegetable). These fish ( 40 g) were then confined in a net

suspended in water for 24 hours as a test of fitness. Both
protein level and source were found to affect the responses
of the fish to confinement, as mortalities varied among
groups from 0% to 84%. Secondly, two groups of fish were
employed. The first group was reared intensively on
pelleted feed (48% protein) in raceways at 22 C for six
weeks. This group was size graded and held without feed for
24 hours before being moved to holding tanks for another
day. The second group was rearad extensively to a similar
size (2-3 g) on natural forage in rearing ponds before being
harvested at 27 C and placed in tanks at 22 C for 24 hours.
Both groups were fin clipped and then were confined in nets
for 13-16 hours. The pond reared, forage fed group had 36%
mortalities in the week following confinement compared to 6%
for those reared on pellets in raceways. Studies are being
conducted to further examine the role of diet in fitness.

The morphogenesis of nutritional cataracts in salmonid fish.
Marilyn J. Wolfes, National Tnstitutes of Environmental
Health Sciences, P.O. Box 12233, Research Triangle Park, NC
27709, (919) 541-7994, FTS;629-2431, Ronald C. Riis, NYS
College of Veterinary Medicine, Cornell University, Ithaca,
NY 14853, (607) 256-5454, ext. 2029, and Gary L. Rumsey,
Tunison Laboratory of Fish Nutrition, U.S. Fish and wildlife
Service, Cortland, NY 13045, (607) 753-9391

Field reports from all over North America and the world
indicate that lens opacities (cataracts) in trout and salmon
have become and are a serious problem. The propensity of
these fish to develop lens opacities appears, more than
anything else, to be related to nutrition, feeds, and
feeding. Cataracts can be reproduced in salmonids by
feeding diets with select nutrient deficiencies and
imbalances. The objective of the studies to be reported was
to describe the sequential morphologic changes in the lens
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The study differentiated the two skin diseases as follows:

(1) A Coccolithophorid Algal Dermatitis of the Spiny
Dogfish (S. acanthias)

Lesions of this disease were characterized by the
progressive development of pinpoint hemorrhagic vesicles to
larger necrotic-ulcerative lesions having three concentric
target-like zones (an outer zone of epidermal necrosis, a
middle zone of epidermal hemorrhage and necrosis, and a

punched out ulcerated center). Larger skin lesions were
light in color, lacked the normal shagreen texture, and
placoid scales. Coccolithophorid algal organisms were found

proliferating in degenerating and necrotic epidermal cells
and often formed pseudomembranous coverings over necrotic
lesions.

(2) A Viral Dermatitis of the Smooth Dogfish (M. canis)

Lesions were first detected in the epidermis as small round
to oval white depigmented areas of the skin less than 1 mm
in diameter. These increased in diameter as the lesion
developed. Larger lesions had a hemorrhagic—-granular
circumference and a dark center. Histologically, the
depigmented areas consisted of swollen epidermal cells with
deformed or fragmented nuclei and round reddish-orange
intracytoplasmic inclusion bodies in hematoxylin and eosin
stained sections. Electron microscopic examination of these
cell types revealed intranuclear viroplasm and developing
viral particles. Mature virions were found in cytoplasmic
vesicles and free in the intercellular spaces. The
morphology and possible classification of the virus is
discussed.

Studies are still in progress to further characterize the
etiologic agents, the pathogenesis of the diseases, and the
range of host susceptiility. Since these are newly reported
microbiological agents and diseases of primitive
vertebrates, this work may contribute to a better
understanding of comparative pathology and evolutionary
processes.

This study has been supported in part by a grant from the

Division of Research Resources, National Institute of Health
(1-40-PR0O1333-03).
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MARINE FISHERIES MANAGEMENT
SESSION I
FISHERIES MANAGEMENT UNDER THE MAGNUSON ACT

Fishery management under the Magnuson Act. Roland Finch,

Office of Fisheries Management, National Marine Fisheries
Service, Washington, D.C. 20235

The United State Congress passed the Magnuson Fishery
Conservation and Management Act in 1976, extending the
fisheries jurisdiction of the United States generally to 200
miles from its coastline and establishing authorities,
principles, and procedures for regulating fisheries within
the area created. An assessment of the extent to which the
resulting fishery management regimes have achieved the
objectives of the Act shows that gains have been made but
there is still a long way to go. Problems of applying the
elaborate Federal regulatory requirements to the frequent
changes occurring in fisheries and their resolution are
discussed.

Managing salmon fisheries under the Magnuson Act. Aven M.
Andersen, National Marine Fisheries Service, Alaska Region,
P.O. Box 1668, Juneau, AK 99802 (907) 586-7229.

At the present time, two fishery management plans govern the
salmon fisheries in the U.S. Fishery Conservation Zone from
southern California to northern Alaska. One plan governs
the recreational, commercial troll, and Indian fisheries in
the ocean off the coasts of Washington, Oregon, and
California; the other governs (for practical purposes) the
commercial troll fishery off the coast of Southeastern
Alaska. Both plans are concerned primarily with chinook
(Oncorhynchus tschawytscha) and coho (Q. kisutch) salmon.
This paper reviews tne process followed to develop, review,
adopt, and implement these plans and their annual
regulations; it summarizes the complications caused by
natural events, such as droughts and El Nino, by competing
uses for freshwater, by Indian fishing rights and court
orders, and by fishing on migrating mixed natural and
artificially produced stocks. It also reviews trends in the
harvests and the status of the stocks. Finally, it looks at
the future management of these fisheries.
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Conservation and Management Act (1976). This paper explores
the manner in which sociological data has been used in
determining optimum yield, and the subsequent allocation of
resources, in fisheries managed under the Magnuson Act.

This usage is compared with allocation practices of other
Federal agencies which manage common property resources "for
the benefit of the nation". Alternative strategies for
improving the quality and use of the sociological data are
explored and consideration is given to the development of a
common Federal strategy.

The fishery regulation--its use under the Magnuson Act and

Reaganomics. Donna D. Turgeon, Chief, Regulations Branch,
Fees, Permits, and Regulations Division, National Marine
Fisheries Service, 3300 Whitehaven Street N.W., Washington,

D.C. 20235, (202) 634-7432.

The Reagan Administration's initiative to reduce regulatory
burdens collided with the Agency's efforts to implement
fishery conservation measures under the Magnuson Act.
Extraordinary efforts were required to promulgate
regulations for an increasing number of fishery management
plans (FMPs) and amendments. The FMP approval/
implementation process was conformed to integrate regulatory
reform, guidelines have been developed to explain new
requirements and review procedures, exemptions have been
requested and granted under Executive Order 12291 for
certain regulatory actions to enable faster response, and
certain actions previously taken as rulemakings have been
relegated to notice documents under "framework measures".
The Agency has been responsive, but is the current level of
regulation appropriate? Current status, future direction,
and alternatives to regulation are presented.

Habitat conservation as an element of marine fisheries
management. Robert Rubelmann, Office of Protected Species
and Habitat Conservation, National Marine Fisheries Service,
Washington, D.C. 20235,

Habitat conservation is discussed in terms of its
contribution to productivity and as a function in the
determination of maximum sustainable yield (MsY) .
Authorities for "fisheries management"” are compared to those
for habitat conservation and the major differences are
addressed. The National Marine Fisheries Service (NMFS)
current habitat conservation policy provides recognition of
these relationships and differences, and gives direction to
its programs. Future information requirements are outlined.
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Changes in the mixed-function oxidase system of thermally
acclimated bluegill. Gerald T. Ankley and Robert E.
Reinert, School of Forest Resources, University of Georgia,

Athens, GA 30602, (404) 542-5260

Certain pollutants have been shown to induce increased
activity and higher levels of hepatic mixed-function oxidase
(MFO) enzymes in several species of marine and freshwater
fishes. .Induction of these MFO enzymes has therefore been
proposed as a biological monitor of pollution. However,
changes in the fishes environmental temperature may also
affect levels and activity of this enzyme system. In our
study the effects of acclimation temperature on the hepatic
MFO system in bluegill were examined. Three groups of
bluegill were acclimated to 12, 22, or 32 C for two weeks.
Levels of P-450, the active component of the MFO system,
were not significantly differeunt between the three groups.
However, activity of the MFO enzymes, as measured by the in
vitro metabolism of benzo-a-pyrene, did vary significantly
(p<0.05) between the groups. The amount of activity of the
MFO varied inversely with acclimation temperature. SDS
polyacrylamide gel electrophoresis revealed slight
quantitative differences between proteins within the
molecular weight range associated with P-450. This suggests
that changes in the isoenzymes of this protein may be the
cause of the activity differences. These results indicate
that temperature induced changes in the activity of the MFO
in fish are detectable and should be taken into account if
the system is used to monitor pollution.

Utility of bone development measurements as indicators of
contaminant stress in fish. Steven J. Hamilton and Paul M.
Mehrle, U.S. Fish and wildlife Service, Columbia National
Fisheries Research Laboratory, Route 1, Columbia, MO 65201,

(314) 875-5399

Spinal deformities in hatchery-reared and natural fish
populations are readily identifiable as stresses that impair
the health and well-being of those populations. Backbone
deformities may be caused by a wide variety of agents
ranging from nutrition and disease to environmental
contaminants. We have developed a bone development
technique for assessing vertebral biochemical composition,
density, and mechanical properties as indicators and used
these measurements as indicators of environmental
contaminant stress. Laboratory studies have shown bone

development is altered by a wide range of chemicals
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Long-term effects of benzo-a-pyrene,in sediments on the
fathead minnow, Pimephales promelas=. Virginia R. Tolbert,
Environ. Sci. Div., Oak Ridge National Laboratory, Oak
Ridge, TN 37831, (615) 574-7288

Polycyclic aromatic hydrocarbons (PAH) with relatively short
residence times in the water column are retained in aquatic
sediments for long periods of time. The sorptive properties
of sediments determine residence times as well as the
bioavailability of these chemicals. We are investigating
the uptake of benzo-a-pyrene (BaP) by the fathead minnow
exposed to BaP labelled sediments and the long-term effects
of such exposure on this species. Two sediments, one with
high organic content (12% C) and tTi other with low organic
content (3% C) were labelled with C BaP at (1) 10 ug BaP/g
sediment, (2) 1 ug/g, and (3) 0 ug/g (control). Growth of
marked juveniles in three replicate tanks was compared at
two week intervals over a six month period. Fish, sediment,
and water samples were analyzed periodically to determine
content and movement of BaP in the system. The relative
growth of individuals at the high dose level for both
sediment types was significantly less (P 0.05) than that of
individuals at either the low dose or control levels. There
was no significant difference between the growth rates of
individuals at the low dose and control levels. At the high
dose, the BaP content in the water and fish in tanks with
low organic sediment was higher than in fish from tanks with
high organic sediment. At the low dose level, there was no
effect of sediment type on the bioaccumulation rate in fish.
Long-term effects on reproduction will be measured when the
fish reach maturity.

1This research is sponsored by the Ecological Research
Division of the Office of Health and Environmental Research,
U.S. Dept. of Energy under contract no. W-7405-eng—-26 with
Union Carbide Corporation.

Tolerance and behavioral responses of two nonsalmonids,
Ictalurus melas and Cyprinus carpio, to gas supersaturated
water. Robert H. Gray, (505) 375-2937, Thomas L. Page (509)
375-2936, Battelle, Pacific Northwest Laboratories,
Richland, WA 99352, and Marco G. Saroglia, Ente Nazionale
per 1l'Energia Elettrica, Center for Thermal and Nuclear

Research, 20100 Milan, Italy

Carp (Cyprinus carpio) and black bullhead (Ictalurus melas)
are ecologically and commercially important in northern
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Brown trout (Salmo trutta) had moved upstream from the Slate
River over half the distance to the portal. Rainbow trout
(Salmo gairdneri) and white sucker (Catostomus comqgrgpni),
poth present in the Slate River, are only infrequently found
in the reclaimed stretch. Metals concentrations remain less
than acutely toxic levels in waters of less than 100 mg/L

alkalinity as CaCO3.

gigh_ggggm§£age characteristics of acid sensitive streams in
the southern Blue Ridge Province. Dean L. Fowler, Michael
J. Van Den Avyle, and Mark Hudy, School of Forest Resources,
University of Georgia, Athens, GA 30602, (404) 542-5260

Fish assemblages of high elevation first and third order
streams in the southern Blue Ridge Province were sampled to
evaluate relationships between fish assemblage
characteristics and stream sensitivity to acid inputs. Only
seven species of fish were collected. Rainbow trout, brook
trout, and longnose dace were most common. Fish abundance
and diversity varied between orders and among streams but
showed no clear relation to stream sensitivity (measured by
pH and alkalinity). Stream pH and alkalinity under
base-flow conditions ranged from 6.25 to 7.15 and 0.65 to
7.26 ppm, respectively. Depressions of pH following storms
occurred to varying degrees in all streams. Chemical
characteristics of these streams indicate extreme
sensitivity to acid inputs; thus, the potential for damage
to aquatic resources by acid precipitation in this region is
great.

Comparative toxicity of nitrite to three species of
freshwater fishes. R.M. Palachek and J.R. Tomasso, Aquatic

Station, Southwest Texas State University, San Marcos, X
78665, (501) 245-2284

Reported toxicity values of nitrite to fishes are often
gquite different. These differences have been attributed to
inconsistencies in the quality of test water (e.g. pH,
alkalinity, hardness, chloride). The objectives of this
investigation were to study the effects of nitrite to three
fish species under similar water quality conditions (pH =
7.9, alkalinity = 230 mg/liter, hardness_= 260 mg/liter,
chloride = 22 mg/liter, temperature = 23 Cc). The 96 hour
median lethal concentrations of nitrite to channel catfish
(Ictalurus punctatus), tilapia (Tilapia aurea) and
largemouth bass (Micropterus salmoides) were 23 + 6, 53 +
11, and 460 + 27 mg/liter (mean i-S.E.), respectively.

31



AQUACULTURE-BEHAVIOR-PHYSIOLOGY

Increasing caged channel catfish production in farm ponds.
Mark Konikoff, Department of Biology, University of -
Southwestern Louisiana, P.0. Box 42451 USL, Lafayett, LA
70504, (318) 231-6754, Scott H. Newton, and Walter R.
Robison, Department of Agriculture, University of Arkansas
at Pine Bluff, P.O. Box 82, Pine Bluff, AR 71601, (501)
541-6686

The study objective was to test a management scheme in which
farm pond production of fishes could be increaed by
sequential fish harvests. Periodic harvesting of caged
channel catfish, caged blue tilapia, and wild fishes
resulted in a gross yield of 3207 kg in six months from a
1.6 ha farm pond during 1982. This is a watershed livestock
pond which is not completely drainable nor seineable. It
has had historic caged catfish yields of less than 1100 kg
per season. By stocking three sets of cages with three
sizes of channel catfish fingerlings at the rate of 300 fish
per 1.0 m” cage (averaging 54, 104, and 173 g) and
harvesting these as they reached market size, the standing
crop of caged fish was kept below 1000 kg/ha, while the
total yield was over 2000 kg/ha. A total of 6000 caged
catfish stocked exhibited over 97 3 survival and averaged
463 g at harvest. After the first set of cages was
harvested in July, three cages were stocked with small blue
tilapia (300 fish per 1.0 m~ cage) averaging 17 g for
improvement of water gquality. These were not fad and after
99 days averaged %4 g with over 98 % survival. A total of
435 kg of wild fishes (mostly channel catfish) also were
captured during the caged fish production period. By using
a combination of cage culture, periodic harvesting, and
removal of wild fishes, the annual production of this farm
pond was increased from less than 700 kg/ha to over 2000
kg/ha. This level is nearly that of well-managed
aquaculture ponds.

Largemouth bass plasma electrolyte content, condition
factors and growth in acidic north Florida lakes. Michael
J. Maceina, Department of Wildlife and Fisheries Sciences,
Texas A&M University, College Station, TX 77843-2258, (409)
845-5777, and Daniel E. Canfield, Jr., School of Forest
Resources and Conservation, University of Florida,
Gainesville, FL 32611, (904) 376-0732

Largemouth bass (Micropterus salmoides) were collected from
11 northcentral Florida lakes to examine plasma electrolyte

33



Comparative growth of Tilapia aurea cultured on

e o et e e e et e i

phytoplankton, a commercial feed and an experimental sweet

potato based feed.  Luls Aguillar V., Facultad de Estudios,
Superiores Cuautitlan, Universidad Nacional Autonoma de
Mexico, Mexico D.F. Mexico, and Ronald G. Hodson, University
of North Carolina, Sea Grant College Program, 105 1911

Building, North Carolina State University, Raleigh, NC
27650

Three treatments, each with three replications, were stocked
with Tilapia aurea (also known as Sarotherodon aureus), at
the rate of 22 fish per tank (equivalent to 20,000 fish/ha)
on March 1, 1983. Treatment I received poultry manure (1L9%
crude protein) collected daily from poultry raised in
confinement, while treatment 11 received a commercial feed
diet (50% crude protein) and treatment ITI received a newly
developed sweet potato feed (20% crude protein). Water
gquality remained at acceptable levels for fish growth
throughout the experiment. Stomach analysis of the fish fed
manure showed that manure was used directly as a feed.

After 45 culture days, food conversion rates based on dry
matter inputs/gain and crude protein inputs/gain were 3.3
and 0.62 for the poultry manure treatment, 1.4 and 0.48 for
the commercial diet and 2.3 and 0.54 for the sweet potato
feed. Growth rates of tilapia averaged 0.04, 0.25 and 0.03
g/day. respectively, for the three treatments.

Bioenergetics, protein utilization, food conversion and
growth of uq@gr-yearlingg of major carp Cirrhina mrigala fed
artificial diets. Saleem Mustafa and Nasreen S. Haque,
Fisheries Laboratory, Department of Zoology, Aligarh Muslim

University, Aligarh-202 001, India

pPerformance of practical diets with different composition
was studied in major carp Cirrhina mrigala. The feeds were:
A (mustard oil cake, wheat bran, sugarcane roughage, frog
offal, egg shell, blood meal, cotton seed, linseed oil cake:
ratio 25:25:20:20:2:3:5), B (mustard oil cake, wheat bran,
sugarcane roughage, frog offal: ratio 25:25:30:20), C (wheat
bran, linseed oil cake; ratio 50:50), D (mustard oil cake,
wheat bran; ratio 50:50). Energy value, Kilocalories/g
feed, and protein content, percent dry weight (parentheses)
of A, B, C, and D were 5.798 (22.2), 6.280 (19.6), 5.742
(9.9) and 6.170 (9.3), respectively. The diets differed
appreciably in their nutritional efficacy as evident from
the parameters determined: Instantaneous growth rate,

(.08, A), (0.24, B), (0.07, ¢), (-0.81, D); food conversion
efficiency, %(43.0, A), (8.6, B), (3.1, c¢), (-25.1, D).
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Genetic conservation of North American walleye stocks: a
review of problems and needs. Brian R. Murphy and David R.
Terre, Department of Range and Wildlife Management, Texas
Tech University, Box 4169, Lubbock, TX 79409, (806) 742-2843

The walleye (Stizostedion vitreum vitreum is one of the most
gecreationally and economically important gamefish species
in North America. Evidence exists to support the concept of
a number of genetically and morphologically distinct stocks
of walleye throughout the native range of the species. Due
to its popularity, the species has been widely cultured and
stocked, both within and outside its natural range.

Stocking has often been performed with little regard for the
genetic or geographic origin of the stocked fish, resulting
in a disarray of native stocks throughout North America.
Little thought has been given to preserving the genetic
integrity of the species, and the potential problems that
may result from indiscriminate stocking practices. The
objectives of this review are to: 1) examine evidence for
the existence of discrete stocks of walleye in North
America; 2) describe the effects of indiscriminate stocking
practices on native gene pools, and how such practices may
be affecting walleye in particular; 3) review the present
state—of-the-art in walleye population genetics; 4) outline
the initial steps needed to preserve the genetic integrity
of walleye in North America and manage the species on a
genetic stock basis.

Effect of handling procedures on plasma cortisol and glucose

levels in cultured red drum (Sciaenops ocellata). Lori

Robertson and Peter Thomas, The University of Texas, Marine
Science Institute, Port Aransas, TX 78373, (512) 749-6768

Laboratory experiments on fish and their culture under
artificial conditions usually involves a variable degree of
trauma associated with capture and handling. These physical
stressors, if severe enough, elicit plasma catecholamine and
corticosteroid stress responses which in turn cause
secondary metabolic disturbances, such as a marked
hyperglycemia. Chronic elevation of these biochemical
parameters in fish may adversely affect their health. The
purpose of the present study was to determine the degree of
trauma associated with a variety of common handling
procedures in juvenile red drum, a potential mariculture
species. Plasma cortisol and glucose levels were monitored
as indices of stress. Red drum were transferred from
raceways to a small live box and held there for 30 min.
before being returned to the raceways. This prolonged
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The smallest steelhead were least willing to migrate and had
the poorest survival in short- and long-term seawater
survival tests. All three groups of steelhead avoided full
strength and 20 ppt seawater until late spring. Large

chin ok were more willing to migrate than the smaller fish.
Na KT -ATPase activity correlated with the migration tendency
of the chinook groups. Percent migration and ATPase values
of large chinook were more than four times that of the small
fish during the early spring. Analysis of long-term
survival rates for chinook groups was complicated by the
presence of high levels of bacterial kidney disease.

Selacted groups of steelhead and chinook were tagged with
coded wire nose tags and released for subsequent analysis of
adult returns, some of which are reported. Implications of
these results on management decisions regarding rearing and
released are discussed.

Utilization of dietary yeast nitrogen Dby lake trout
(Salveliegg_namaycush). Steven G. Hughes, and Gary L.

Rumsey, Tunison Laboratory of Fish Nutrition, 28 Gracie
Road, Cortland, NY 13045, (607) 753-9391

Fishmeal has historically been used as the primary source of
nitrogen in fish feeds. This practice is becoming
increasingly difficult since fishmeal is both short in
supply and very expensive. Yeasts and other single-celled
organisms are viewed as excellent potential sources of
protein since they are available in quantity and the
economics of using them as a primary source of protein
(nitrogen) are attractive. High levels of dietary nucleic
acids result from significant (> 25% of the diet)
incorporation of yeast into formulated rations. This
elevates the level of uric acid in the plasma and produces
toxic effects in a majority of mammals. It has been
postulated, however, that nucleic acids are handled
differently by fish because fish possess high levels of
hepatic uricase, an enzyme that breaks down uric acid to
urea and ammonia. This enzyme should enable fish to utilize
higher dietary levels of yeast nucleic acid nitrogen than
other domestic animals. A 12 week experiment was conducted
wherein lake trout were fed a control diet or diets where
50% of the nitrogen was provided by one of six Saccharomyces
sp. yeast preparations. Fish fed yeast whose cell walls had
been disrupted grew at a rate equal to those fed the control
diet. Fish fed a diet containing disrupted yeast which had
been washed in a saline solution did not perform as well.
This study indicates that properly treated Saccharomyces Sp.
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COORDINATED PLANNING AND RESEARCH OF RIVERINE
ESTUARINE SYSTEMS

Overview of Columbia River Activities of Northwest Power
Plann{ng Council and showing of the film "Journey of the
Kings". Mark J. Schneider, Northwest Power Planning
Council, 700 S.W. Taylor Street, Suite 200, Portland, OR
97205

The Northwest Power Planning Council was formed by Congress
in 1980. An important part of the congressional mandate to
the Council was to develop a fish and wildlife program to
protect, mitigate, and enhance fish and wildlife of the
Columbia River Basin to the extent affected by development
and operation of any hydroelectric projects. The complexity
and diversity of the development and implementation of this
program will be reviewed. A movie, "Journey of the Kings",
provides an overview of the major components of the program.
Specific institutional and biological aspects of the
implementation of the basin-wide program and subsequent
session papers will be discussed.

Development of genetic guidelines for basin-wide salmon and
steelhead enhancement planning: the Columbia River
experience. John Marsh, Columbia River Intertribal Fish
Commission, 2705 East Burnside Street, Suite 114, Portland,
OR 97214

Abstract Unavailable

Fish health protection programs for major geographic areas.
James Warren, USFWS, 317 Highway 99, Suite I, Vancouver, WA
98665

Abstract Unavailable
Research on the Fraser River through the Westwater Research

Center. Ken Hall, University of British Columbia,
Vancouver, British Columbia VGT 1W5

Abstract Unavailable
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of PCBs and some pesticides. The toxic hazard indigenous to
this fishing activity therefore still exists. A substantial
fishing population has been identified in the New York -
Newark Bay area with a broad range of perceptions and
opinions about the resource. A formal questionnaire has
been developed and used for the fall sampling season and is
now being modified and adapted for use in a complete year's
cycle of fishing activity for the spring, summer, fall and
winter of 1984. Information from the questionnaires show a
wide range of ambiguity by the fishermen as to the perceived
risks of their behavior and a substantial amount of
misinformation concerning water quality and food safety.
From a public policy point of view the study has had
feedback into this state regulatory agency and has been
helpful in urban planning as it pertains to waterfront
development, urban fishing piers and the safe utilization of
an aquatic resource.

An assessment of population dynamics of striped bass by
analysis of Mitochondrial DNA. Joseph Grossfield,
Department of Biology, The City College of CUNY, Convent
Avenue and 138th Street, New York, NY 10031

Despite numerous efforts in the past, the relative
contribution of the three major hypothesized spawning units
(stocks) to the present-day coastal striped bass fishery
remains unresolved. This information is important in making
management decisions about these fish. Recent developments
also dictate the need for a detailed knowledge of any
existing microgeographic variation in the population
structure of the Hudson unit stock. These researchers will
continue their attempt (in the present grant) to resolve
these questions through the use of the current recombinant
DNA technology. They will determine the fragment size
heterogeneity to uniquely identify even microgeographic
variation in populations. Such identification can be used
to monitor both natural and hatchery populations of fish.
This study will provide an assessment of the utility of
innate genetic tage (mtDNA) to studies of fish population
structure and an introduction of recombinant DNA technology
into studies of populations of economically important
natural resources. The progress so far in this research
area continues to be promising. This technique still
appears to provide a powerful discrimination between stocks,
using a smaller sample size than previous techniques. 1In
the second year, Dr. Grossfield will determine the extent of
the differences in the biochemical- "finger print" of a major
striped bass stock.
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in response to growing concern over habitat loss to the
effects of increased development of the river for navigation
and industrialization.

The UMRCC, over its 40+ year existence, has striven for
balanced management of the Upper Mississippi's vast
resources, meeting with both successes and failures. Of
major concern are continued habitat losses to the effects of
sedimentation, dredging and development. These concerns,
largely raised by the UMRCC, have led to major study efforts
through the Corps of Engineers (GREAT River Study) and Upper
Mississippi River Basin Commission (UMRS Master Plan).

This paper examines the issues, organizations and politics
of resource management on the Upper Mississippi River.

The Mississippi River research consortium. Raymond C.

Hubley, National Fisheries Research Laboratory, P.O. 813,
LaCrosse, WI 54601

Abstract Unavailable

Columbia River Fish Propagation Panel. James H. Johnson,
Nez Perce Tribal Fisheries Department, P.O. Box 365, Lapwai,
ID 83540, (208) 843-2253

The Fish Propagation Panel, an advisory committee of the
Northwest Power Planning Council, was established in March,
1983. The seven member Panel assists the Council in
coordinating its efforts to improve the propagation of wild,
natural, and hatchery anadromous salmonids in the Columbia
River Basin. The principal duties of the Panel as outlined
in section 704 of the Columbia River Basin Fish and Wildlife
Program include (a) developing an inventory of Columbia
River tributaries to evaluate their potential for the
increase of wild and natural propagation, (b) establishment
of habitat improvement and passage restoration priorities,
(c) developing measures to preserve wild fish and enhance
natural propagation in the Yakima River Basin, (4)
developing detailed hatchery propagation objectives and
criteria that are consistent with natural and wild
propagation objectives, and (e) developing a prioritized
list of potential hatchery propagation measures to ensure
coordination with the Salmon and Steelhead Conservation and
Enhancement Act.
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COMPETITIVE FISHING--POLICY ISSUES
AND RESEARCH NEEDS

Status of competitive sportfishing in the United
States—-trends and state fisheries policies. Michael W.
Duttweiler, Sea Grant Extension Program, Fernow Hall,

Cornell University, Ithaca, NY 14853, (607) 256-2162

All state fisheries management units were contacted through
a mail questionnaire with the objectives of: assessing the
status of competitive sport fishing nationwide, describing
state policies relating to competivite fishing, and
detecting changes in either policies or tournament fishing
itself over the past five years. To accomplish trend
analysis, portions of a 1978 survey investigating nationwide
competitive fishing for black bass were replicated. 1In
addition, gquestions designed to indicate the scope of
competitive fishing for species other than bass were
included. Results include descriptive statistics for
competitive fishing nationwide, characterization of the
distribution and form of state competitive fishing policies,
and itemization of specific policy and management issues
relating to competitive fishing.

Ethical and philosophical concerns of competitive fishing.
Tarry A. Nielsen, Department of Fisheries and wildlife
Sciences, Virginia Tech, Blacksburg, VA, (703) 961-6959

Continued changes in tournament operation have removed most
of the ecological arguments against tournaments. What
remains is a fundamental belief by many people that
competitive fishing is wrong. Competitive fishing, however,
predates today's bass tournaments, and the tremendous
popularity of tournaments indicates that competitive fishing
can add to the optimum recreational yield of aquatic
ecosystems. Fears that competitive fishing will replace
other recreational fishing are unfounded; an appropriate
model is the diversity of recreation that we call "golfing".
The ethical responsibility of the fisheries profession is to
embrace competitive fishing, continuing to reduce the bad
and to exploit the good.
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Certain levels of ecological theory yield hypotheses that
can be tested if and as these changes take place in each of
the Great Lakes. Accordingly, we established a network of
sampling programs based on stomach samples taken from salmon
and trout caught during fishing derbies. Collaborators in
the program include University-based Sea Grant projects that
complement projects conducted by state, provincial, and
federal agencies. This presentation provides the general
theoretical background and basic objective for the program.
Sampling bias associated with sport-caught fishes will be
addressed. Specific methods and results for many of the
projects will be presented as poster sessions.
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Estimates of adult salmon escapement and smolt outmigration
are of no value unless they are broken out into species.
This has been the largest problem facing sonar enumeration
to date but research in size selectivity of test gill nets
and sonar signal processing show promise that this will be
overcome.

Estimation of juvenile sockeye salmon abundance and
mortality in Lake Tustumina, Alaska, 1981-83. Richard E.
Thorne, and Gary L. Thomas, College of Marine Sciences and
Fisheries, University of Washington, WH-10 Fisheries Center,
Seattle, WA 98195, (206) 543-7848

Hydroacoustic assessment techniques have been used to study
the over-summer mortality of juvenile sockeye salmon in Lake
Tustumina, Alaska, since 1981. The objective is to
determine an optional level for stocking of
hatchery-produced sockeye fry. Hydroacoustically-directed
net tows were used to obtain species/cuhort information, and
up-looking transducers were used to determine the portion of
fish not available to conventional transecting procedures.
The results have shown no evidence of density dependent
mortality at current stocking levels.

Estimates of adult and juvenile sockeye salmon (Oncorhynchus
nerka) abundance in a lake via hydroacoustic surveys with an
uncalibrated echo sounder. Terry Gjernes, Department of

Fisheries and Oceans, Pacific Biological Station, Nanaimo,
British Columbia, V9R 5K6, Canada, (604) 756-7222

A technique was developed to estimate limnetic fish
abundance in remote lakes where equipment must be flown in
by float-equipped aircraft. The technique makes use of an
uncalibrated echo sounder that is equipped with a 40 log R
(depth) time-varied gain. The accuracy of estimates derived
from use of the technique was tested at a lake where
reliable counts of adult and juvenile sockeye could be
obtained as the fish entered or left the lake. Precision
and, to some extent, accuracy of the estimates are dependent
on the horizontal and vertical distribution of the fish.
Accuracy is generally good, but more work is needed to
increase the precision of the estimate.
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STRIPED BASS OF THE NORTHEAST ATLANTIC COAST

Characteristics of the striped bass fishery off North
CarQLina. Harrell Johnson, Division of Marine Fisheries,
108 South Water Street, Elizabeth City, NC 27909

During 1980-84, the size, age, and sex composition of the
migratory striped bass population over wintering off North
Carolina were determined for each year's fishing season.
Striped bass were sampled from the ocean sink net and winter
trawl fisheries. Fish sampled were successfully sexed,
utilizing the Sykes method. Sex ratios agree well with sex
ratios of striped bass taken off shore of North Carolina
during the early 1970's. Of the striped bass sampled, ages
ranged from 5 to 18 years, with the majority of female
striped bass sampled being from the 1971, 1972, and 1973
year classes. Length-frequencies distributions for male and
female striped bass were also determined, as well as mean
weights for each of the above age groups.

Characteristics of the striped bass pound net and gill net
fisheries in virginia. Joseph G. Loesch and William H.
Kriete, Jr., Virginia Institute of Marine Science, School of
Marine Science, College of William and Mary, Gloucester
Point, VA 23062, (804) 642-2111

A total of 566 striped bass were sampled from the Virginia
commercial fisheries between December 1981 and July 1982.
Although only 91 of these fish were from the Eastern Shore,
the 91 fish represented 32.9% of the total landings at
Chincoteague and Cape Charles.

The catches of striped bass < age three were dominated by
males. Sex ratios of this age grouping were not independent
of the method of capture. Data from striped bass > age four
were few, and there was obvious heterogeneity within gear
with respect to sex ratios.

The age range and catch of male striped bass exceeded the
age range and catch of females in the Eastern Shore
fisheries.

Male striped bass were more abundant than females in the
1982 spring and summer pound net catches in the Rappahannock
River. The age ranges (1-15) in the spring catches by gill
nets and pound nets were identical.
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Population modeling done under the Emergency Striped Bass
Study suggests that increases in adult spawning stocks are
necessary to increase juvenile recruitment. Immediate
coastal action is necessary to reduce mortality throughout
the range of the Chesapeake stock of striped bass.

Relative contribution of striped bass recruitment from
various tributaries to the fishing stock in the Chesapeake

Bay. Martin L. Wiley and Chu-Fa Tsai, University Of
Maryland,. Chesapeake Biological Laboratory, Solomons, MD

The commercial striped bass landings in each Chesapeake Bay
tributary make up the following percentage of the total
tributary landings: Potomac 42.5%, Choptank 11.2%, Upper
Bay north of Sassafras 11.1%, James 9.5%, Rappahannock 7.5%,
Nanticoke 6.0%, Chester 5.0%, York 3.5% and Patuxent 3.4%.
The landings in each tributary were positively correlated
with the landings in nearby tributaries and the r-value
tended to decrease with distance. Evidently, the fishing
stock in each tributary was recruited not only from within
that river system but also from nearby rivers. The three
year running averages of the striped bass juvenile indexes
in the Potomac River were significantly, positively
correlated with the commercial landings in the Potomac
River, lagged three or four years, and were also correlated
with landings in nearby tributaries such as Nanticoke,
Rappahannock and York rivers as well as the total Chesapeake
Bay landings. In contrast the juvenile indexes of the
Nanticoke, Choptank and Upper Bay were not correlated with
landings within their waters. These facts indicate that
striped bass recruited from the Potomac River dominate the
fishing stocks of the entire Chesapeake Bay.

Size, age, sex ratio and mortality rates of the striped bass
found in the coastal waters of New York. Byron H. Young,
New York Department of Environmental Conservation, Bldg.
#40, SUNY, Stony Brook, NY 11794, (516) 751-7900 or
751-8200

The annual size, age, and sex structure of New York's
coastal striped bass fishery were determined for the ocean
haul seine, pound net, gill net, and hook and line fisheries
between 1979 and 1983. The results of the size and age
investigations demonstrate the importance of the smaller,
younger fish to the fisheries. The sex ratios established
Jdemonstrate a dramatic shift from historic records.
Estimates of total annual mortality and survival were
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Sex ratios favored females. Comparison with previous work
showed that recent data contains an increase in the
percentage of males, suggesting that changes in coastal
populations may have taken place.

The Von Bertalanffy model was used to describe growth rates.
Growth parameters are presented for combined samples from
each season.

The influence of mixed stocks on collected data is
discussed.

Characterization of the Massachusetts commercial striped
bass harvest for 1982 and 1983. Paul J. Diodati, The
Commonwealth of Massachusetts, Department of Fisheries,
Wildlife, and Recreational Vehicles, Division of Marine
Fisheries, Cat Cove Marine Laboratory, 92 Fort Avenue,
Salem, MA 01970

Sampling of the striped bass rod and reel fishery was
conducted during May - October of 1982 and 1983. Biological
sampling was conducted at wholesale fish houses throughout
the state; geographically, these sites are located on the
coastal boundaries of Essex, Plymouth, Barnstable and
Bristol counties. In addition, some fish were sampled from
Martha's Vineyard (Dukes county) and Nantucket Islands.
Individual fish were examined for length, weight and sex.
Scales were taken from each fish for age determination.
This sampling program was designed to determine the
characteristics of the commercial harvest.

Fishing is conducted primarily between April and November of
each year with traditional peak catches occurring in summer
and fall which appear to coincide with coastal migration.
Landings in 1983 (224,000 pounds) reflected a precipitous
decline (64%) from the 1982 harvest of 628,000 pounds. The
present management restraint of a 24 inch minimum fork
length requirement, allows recruitment of 4 year old fish to
the fishery in the fall. Fifteen year classes (1964-1978)
were present in both 1982 and 1983, with the 1972, 1971, and
1970 year classes constituting over 50% of the catch in each
year. 1In 1982, 95% of all fish sampled were females. The
sex ratio (female/male) ranged from 22:1 in August 1982 to
6:1 in October 1982. Preliminary 1983 information suggests
no differences in these sex ratios.
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in July 1983, with four food sources, 1) £/2 algae
(Isochrysis galbana, Thalassiosira pseudonana and
Chlamydomonas reinhardi) grown in £/2 standard algal culture
medium, 2) sewage algae (algae grown in 20% liquid fraction
of the sewage effluent from the Blue Plains Sewage Treatment
Plant of Washington, D.C.), 3) sewage particles from the
effluent, and 4) mixtures of sewage algae and sewage
particles. The results obtained to date indicated that E.
affinis, the most important food source for striped bass”
Tarvae and fry in the Potomac River, grew and reproduced by
utilizing. sewage algae or primary sewage particles alone.
Like striped bass larvae, this copepod was a food density
dependent species whose survival rate, growth rate and
reproductive rate increased as density of sewage algae or
sewage particles increased. In other words, the abundance
of striped bass larvae (spawning success) in the estuary
depends on abundance of zooplankton, e.g. E. affinis, whose
abundance, in turn, depends on abundance of sewage algae and
sewage particles.

Contaminant effects on striped bass: a laboratory and field
assessment. Paul M. Mehrle, Larry Ludke, Denny Buckler, and
Susan Finger, Columbia National Fishery Research Laboratory,
U.S. Department of the Interior, Fish and Wildlife Service,

Columbia, Missouri

Striped (Morone saxatilis) populations have been declining
along the east coast for the past ten years. Although the
cause(s) of the decline in numbers remains unknown,
overharvesting, habitat deterioration, contaminant effects,
industrial development, and/or natural climatic events have
been proposed as possible reasons. We initiated studies in
1980 to ascertain whether contaminants could be contributing
to the east coast population decline. A comprehensive
contaminant residue survey was conducted analyzing over 100
organic and inorganic contaminants in striped bass adults,
eggs, and juveniles. The studies focused on striped bass
populations in the Hudson, Choptank, Nanticoke, ElKk,
Potomac, Roanoke, James, Cooper, and St. Johns rivers, as
well as selected hatchery-reared populations. We concluded
from these investigations that striped bass contain
relatively low residues of numerous organic and inorganic
contaminants, but no single contaminant appeared to be in
sufficient concentration or frequency to cause the observed
decline in east coast stocks.

Laboratory toxicity studies were initiated to evaluate the
toxicological significance of a mixture of chemical
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Effects of heavy metals on disease resistance of striped
bass. Richard D. MacFarlane, The Louis Calder Conservation
and BEcology Study Center of Fordham University, 53
Whippoorwill Road, Armonk, NY 10504, (914) 273-9615

In May 1981, a study supported by the Chaffee Amendment and
U.S. Fish and Wildlife Service was undertaken to determine
the load of potential pathogens present in the gut flora of
striped bass taken from the lower Hudson River estuary and
coastal marine waters, and to investigate the effects of
sublethal metal contamination on disease susceptibility.
Hudson River striped bass were found to carry 100-1000 times
more bacteria in their intestine than did coastal marine
bass. Fish from both environments showed several
opportunistic pathogens. The most predominant bacterial
type found in Hudson River striped bass was Aeromonas
hydrophila, Vibrio sp. was most abundant in bass taken from
coastal marine waters. Striped bass injected or
experimentally exposed to these and other pathogens showed
serious mortalities.

When striped bass were experimentally challenged with
Flexibacter columnaris and then continuously exposed for
seven days to a mixture of arsenic, selenium, lead, cadmium,
and copper, results four trials showed that the metal
mixture consistently protected striped bass against F.
columnaris infection. 1In individual exposures to five test
metals copper was found to be nontoxic and to provide
protection against columnaris infection, cadmium was
similarly protective but 20% of test fish died of apparent
toxemia, lead and selenium were neither protective nor
toxic, and arsenic clearly enhanced infectivity.

This study involved short-term exposure of young-of-the-year
striped bass to metals in hard water. Consequently, care
should be taken in extrapolating these results to other
systems involving different life stages of striped bass in
environments of different water chemistry.

Invesgigg&%ggg:gﬁéﬁzggggraphy, contaminants and early life
history of Morone saxatilis in the upper Chesapeake Bay and
Choptgg&ﬂ@gggéﬁz; Charles Bostater, Cynthia Stenger, Rick
Wagner, Maryland Department of Natural Resources, Annapolis,
MD: John Austin, Ramona Travato, Jim Barron, and Joe
Slayton, U.S. EPA Region III, Central Regional Lab.,

Annapolis, MD 21401

During the 1983 striped bass (Morone saxatilis) spawning
season, measurements of habitat variables such as pH, water
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that focus on "panfish" (male and immature female striped
bass 28-40 cm long). Although the length limits recommended
in an existing Interstate Fisheries Management Plan for
Striped Bass will increase yield per recruit, more stringent
regulations would further increase the yield.

Results of recent stock identification studies of striped

bass (iorone saxatllls) taken from Rhode Island waters.

Oceanography, University of Rhode Island, Narragansett, RI
02882-1197, (401) 792-6692

A major gap in the development of adequate management
decisions regarding the Rhode Island striped bass fishery
has been the lack of information concerning the probable
origin of striped bass taken by the trapnet fishery. Two
estimates of the relative contribution of Chesapeake Bay and
Hudson River striped bass to the trapnet fishery in the fall
of 1982 were made using multivariate discrimination
techniques. A discriminant analysis based on morphometric
data combined with data on the elemental composition of the
otolith resulted in assigning 67% of the Rhode Island sample
to the Chesapeake Bay and 33% to the Hudson River with 83
and 94% correct classification, respectively. A
discriminant function analysis of the electrophoretic data
on eye lens proteins resulted in 92 and 87.5% correct
classification of Chesapeake and Hudson River striped bass.
The Rhode Island sample was classified as 50% of Chesapeake
origin and 50% of Hudson River origin with this technique.
The combined evidence indicates that the present Rhode
Island floating trapnet fishery includes significant numbers
of striped bass of Chesapeake origin in the fall.

Elemental analysis of striped bass otoliths and information
for riverine stock identification. F. Douglas Martin, David
A. Wright, Richard A. Smucker, and Timothy Mulligan,
University of Maryland, Chesapeake Biological Station,

Solomons, MD

Otoliths from young-of-the-year or larval striped bass were
examined using an X-ray microprobe technique. Samples from
the following rivers were examined: Chester, Choptank,
Potomac, Rappahannock, Pamunkey, and Chickahominey.

Elements were normalized against calcium and were used in a
stepwise discriminant function analysis program to determine
how reliably samples could be separated and which elements
contributed most to discrimination. Aluminum, chlorine,
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USE OF ANGLER DATA FOR
MANAGEMENT DECISION MAKING

Trophy fish programs as management tools - advantages and
limitations. Stephen P. Quinn, Georgia Department of
Natural Resources, 2024 Newton Rd., Albany, GA 31708, (912)
439-4256

For the purposes of this presentation, a trophy fish program
is defined as a program that gives awards to anglers who
submit official affidavits for the capture of large fish.
The 1972-1982 affidavits from the Massachusetts Sportfishing
Awards Program were organized and analyzed to determine 1if
the resulting data could be valuable to fisheries managers.
The fifty state conservation agencies were surveyed to
determine the status of trophy fish programs and what use
has been made of such data. Thirty states have trophy fish
programs but few utilize the results outside of publicity
releases to increase angling interest. Analysis of the
Massachusetts data indicated that a popular program with
meaningful standards can provide several types of valuable
information to fisheries managers. Unusual numbers of
trophy-sized fish from a body of water may encourage

biological investigation into causative factors. Productive
waters for large fish may be candidates for special
regulations to preserve them as trophy fisheries. Returns

to a trophy fish program provide data to assess the effects
of various management strategies on fish population
structures. Statewide longevity data can be generated when
scale collections are required as part of the application
process. The usefulness of trophy fish program analyses for
fisheries management is reduced with low angler
participation or low number of public waters reported.
Statistical analysis is limited due to many immeasurable
factors which govern whether a fish will be entered in a
trophy fish program once it is caught.

Data volunteered by anglers - can it be used in management?
Albert W. Green, Gary C. Matlock, and Maury F. Ferguson,
Texas Parks and Wildlife Department, 4200 Smith School Road,
Austin, TX 78744, (512) 479-4863, and 479-4849

The Texas Parks and Wildlife Department (TPWD) has conducted
several studies which had the purpose of evaluating the
accuracy and precision of data volunteered by recreational
anglers. TPWD found fish identifications volunteered by
recreational anglers to agree 926% of the time with
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"The Angler Factor: New York's Key to Quality Bass Fishing",
a 23-minute slide presentation with a taped narrative was
subsequently developed as the main thrust of the
informational program. The presentation utilizes computer
generated graphics, original artwork and photography to both
inform the publics and maintain their interest. It is being
used by the New York State Department of Environmental
Conservation Bureau of Fisheries, and is available through
the Department's eight regional offices.

Performance of bass anglers in a diary cooperator program.
Bernard J. Schonhoff III, David M. Green, and William D.
Youngs, Department of Natural Resources, Cornell University,
Ithaca, NY 14853, (607) 256-2151

Over 600 anglers participated in a study to gather
biological data on New York bass populations and evaluate
the role of angler diary programs in bass management.
Volunteers attended sessions prior to participation, were
supplied with a measuring board and given a diary and
instructions for recording catches. Semi-annual progress
reports encouraged continued participation and alerted
cooperators to recording errors. The diary program was
evaluated by examining angler records, comparison with data
collected by biologists and from the response to
guestionnaires sent to volunteers and agency personnel after
field studies were completed.

Identification of potential volunteer anglers and sustaining
interest of the volunteers was a major problem. Fifty-two
percent of those volunteering failed to participate and 28%
could not be contacted at the end to the bass season. The
most successful 10, 20, and 30% of participating anglers
caught 42, 61 and 75% of the bass, respectively. Recording
errors were detected in 11.5% of the trips and most errors
affected estimates of effort. Less than 3% of the trips had
detectable errors that might affect estimates of population
size and length distribution. Less than 1% of the bass were
misidentified. Anglers measured 93 tagged bass within 20
days of when biologists measured them. Mean length of
angler measurements was 2.5mm longer than biologists'
measurements and variances were similar.

Most anglers were enthusiastic and some indicated that
participation increased the enjoyment of fishing. About 25%
began keeping personal diaries as a result of participating

and anglers expressed a desire for more room in their
diaries for personal comments. Thirty percent found record
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Largemouth bass size structure comparisons for
electrofishing and angler catches. Donald W. Gabelhouse,

Jr. and David W. Willis, Kansas Fish and Game Commission,
832 East 6th Avenue, Emporia, KS 66801, (316) 342-0658

Before angler catch data can be used to meaningfully assess
largemouth bass (Micropterus salmoides) size structure,
angler selectivity biases for different sizes of bass must
first be recognized by comparing size structure of angler
catches to actual size structure, or at least that depicted
by electrofishing. In Kansas, size structure of the
largemouth bass catch from a given impoundment will reflect
angler intention and depend on fishing technique, with
tournament bass anglers, non-tournament. bass anglers, and
non-bass anglers each catching different proportions of
stock- to quality- (8.0-11.9 in), quality- to preferred-
(12.0-14.9 in), and preferred- to memorable—- (15.0-19.9 in)
length largemouth bass. In addition, duration of data
collection should be considered. Angler-electrofishing
catch relationships reflecting angler catch data collected
over the entire fishing season from a given angler type can
differ from more instantaneous comparisons if recruitment,
growth, and mortality change sizes of largemouth bass
available through the season, or if individuals of some
sizes are caught repeatedly through the season due to length
l1imits or voluntary release, while fish of other sizes are
harvested.

Angler feedback: Philips Lake, Missouri. Richard O.
Anderson, Missouri Cooperative Fishery Research Unit,

Stephens Hall, University of Missouri-Columbia, Columbia, MO
65211, (314) 882-3524, FTS:276-5351

Philips Lake is a 37-acre private impoundment in Boone
County, Missouri. It has been opened to fishing for members
since 1966. Average annual membership has been about 40
families. The fish community includes primarily largemouth
bass, channel catfish, bluegills, gizzard shad, and golden
shiners. Harvest of largemouth bass has been regulated by a
slot length limit since 1974. A voluntary angler catch
reporting system was implemented in 1978. Numbers and sizes
kept and released have been reported along with a rating of
fishing success--poor, fair, good, or excellent. The
percentage of cooperating members has been low. However,
the data provided have made it possible to monitor trends in
size distribution and fishing success. Data provided in
1983 suggest excessive bass density. If this interpretation
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when recording time spent. 1A definition of time spent
fishing included on the return sheet might help improve the
accuracy of this estimate. The largest difference was in
total number of fish caught and released. Total return
sheet estimates were 100% higher than total estimates from
the creel census. This difference is so large that it
demonstrates a real problem with angler collected data.
Since the fish are not taken from the stream, anglers may
feel that there is little problem with "shading" the truth.
The importance of all variables being recorded must
therefore be stressed in order that accurate information may
be retrieved from an angler report system.

Fishing effort and success in Missouri based on angler
reports. A. Stephen Weithman, Missouri Department of
Conservation, 1110 College Avenue, Columbia, MO 65201, (314)
449-3761

The purpose of this study was to estimate angler effort and
success throughout Missouri. Licensed anglers (N = 2,500)
who agreed to be cooperators were selected at random and
questioned periodically in a telephone survey during 1983.
They fished a total of 5.5 million days (6 days per angler)
in Missouri in 1983. People mainly fished in reservoirs (50
percent of effort), followed by lakes and ponds (24
percent), rivers and streams (19 percent), and trout parks
(7 percent). Traditional creel surveys were conducted
concurrently at several large reservoirs. Estimates of
angler effort and success based on the two different methods
were similar. Two minor problems were encountered: (1)
anglers were somewhat hesitant to report fishing at local
lakes and ponds; and (2) accuracy of records kept on numbers
and sizes of fish caught was quite variable. The cost of
direct labor and operating expenses to collect catch and
effort information from cooperating anglers was about
328,000 (or about 3.5¢ per acre of water), compared to about
$100,000 for on-site creel surveys at nine large reservoirs.
The technique of using cooperators will be useful in the
future because it is an efficient way to collect angler
effort and catch data state-wide. As a result, we will be
in a better position to (1) set priorities for sampling fish
communities, (2) evaluate regulations, stocking programs,
and fish kills, (3) monitor fishing quality, and (4) acquire
access sites on lakes and streams.
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the reliability of catch per unit effort as an index of
population size. The fidelity of the volunteered

information was also judged by comparing catch per unit
effort with an independent data set obtained from annual

trap net samples of the spawning population.

Use of creel census and angler collected data in salmonid
stocking decisions for the Wisconsin waters Of Lake
Michigan. Charles C. Krueger, Cornell University,
Department of Natural Resources, Fernow Hall, Ithaca, NY
14853, (606) 256-2106, and Terrence R. Dehring, Bureau of
Fish Management, Wisconsin Department of Natural Resources,

Madison, WI 53707, (608) 267-7501

The sport fishery in the Wisconsin waters of Lake Michigan
depends on the annual stocking of 5.5 to 7.5 million
salmonids. A procedure was developed to recommend the
species, life stage, numbers, and geographic distribution of
salmonids to be annually stocked. Recommendations from the
procedure are designed to maximize angler opportunity and
catch of salmonids except lake trout. Primary inputs are
angler species preferences and a catch objective. The
proposed stocking required to meet the catch objective is
calculated by species, and then evaluated and potentially
reduced based on the expected predation on the forage base.
The geographical pattern for distribution of the recommended
stocking (except coho salmon) is determined through the use
of past catch data and fishery facility availability (e.g.,
number of boat ramps) in management zones. Distribution of
coho salmon uses a separate procedure based on knowledge
about migration and catch in relation to stocking sites.

The data base for past catch was established from contact
creel surveys, a mandatory charter catch report system, and
voluntary creel surveys of seasonally moored private boats.
This data base is updated annually. In 1983, the combined
data collection costs for the charter and moored boat creel
data were approximately 17% of the cost for the contact
creel survey. Angler catch is predicted for the recommended
stocking by fishery (trolling, pier, shore, stream) and zone
in order to allow comparison to the originally specified
catch objective. Costs are determined for propagation and
distribution of recommended stocking numbers. An
interactive computer program of the procedure is available
at cost from the authors.

73



from 17-25% from 1954-1983. These errors are the result of
anglers having difficulty in estimating weights at release
and are the greatest deficiency in this program.

Anglers also cooperate at varying lavels in other Oceanic
Pelagics Programs by making catch and effort information
available to recreational billfish surveys and by donating
angler-caught fish for age and growth studies. All these
data are critical to the success of the Oceanic Pelagics
Team, which is responsible for providing a comprehensive
ecological profile on billfishes and tunas for stock
assessment.

75



Limited entry in the Pacific halibut _fishery. Marc L.
Miller, Institute of Marine Studies, University of
Washington (HF-05), Seattle, WA 98105

Over the last several years, there has been considerable
interest by fishermen and managers alike in the
possibilities of a limited entry-type regime in the Pacific
halibut fishery. This interest has been sufficient for
industry organizations to request that the North Pacific
Fishery Management Council pursue a moratorium on new
entrants to the fishery and consider the implementation of a
limited entry program. This paper makes the case that
limited entry remains a highly symbolic and complex issue
likely to have different social and economic implications
for the fishing industry. Reactions by fishermen in 1982 to
the prospect of limited entry are described insofar as they
illustrate the varieties in popular thinking concerning
forms of social control and resource management.

U.S. fisheries management: process without purpose? Jim H.
Branson, Douglas Larson, and Ronald W. Miller, North Pacific
Fishery Management Council, P.O. Box 103136, Anchorage, AL
99510, (907) 274-4563, FTS:271-4100

This paper begins with an examination of the reasons why
government manages fisheries in the United States, and a
discussion of the goals and methods of management which have
evolved. The goals of fisheries management are both
explicit and implicit, but current practice weights some
goals more heavily than others. Within the constraints of
knowledge of the behavior and dynamics of fish populations,
the focus of management has mainly been conservation of
stocks and the welfare of resource harvestors at the expense
of the national good.

There are several limitations to current management

practices. In part because of the lack of information, we
tend to manage for maximum physical yield from the resource
rather than optimum yield. (Ironically, though, quotas are

often set at less than biological estimates of annual
surplus production in order to be conservative beyond the
usual re