DEPARTMENT OF FISHERY AND WILDLIFE BIOLOGY

MEMO
December 8, 1967

TO: All Fishery Graduate Students
FROM: Harry Everhart, Chairman Fishery Major

SUBJECT: Fishery Seminar and General Summary of Our December 4th Meeting

l. Graduate courses to be offered in Department of Fishery and Wildlife Biology

1. World Fishery Resources FW 600 S 3 (3-0). The nature and distribution
of fish and shellfish resources of the world emphasizing evolution,
distribution, taxonomy, anatomy, and basic physiology.

2.: Ecology of Fishes FW 720 W 3(3-0) Prerequisite: FW 300. Z 440. Intra-
specific, inter-specific, and environment relationships of marine and
freshwater fishes.

Systematic Ichthyology FW 630 S 4(2-6) Prerequisite: FW 300 or Z 310.

Knowledge of fishes; process of speciation; methods and techniques of

clagsification. Comparative fish anatomy, dissections, skeletonizing

of specimens; investigation of inter-and intra-specific variability.

Zoogeography of Fishes FW 725 S 2(2-0) Prerequisites: FW 300. Distribution

of fishes and reasons for these distributions.

Fishery Seminar -.795a (for this winter quarter -only);. 797a for spring 67

and'.thereafter). - F,W,S.1 (1-0). Time- Weekly on Wednesdays from 12:00

to 1:30. . . ! Sl & S

Your professors intend that this seminar will be an opportunity for the

fishery scientists on the campus to meet together., When fishery scientists
meet they talk about fisheries, The seminar should serve then

1. for everyone to get acquainted.

2. to give you a chance to practice the presentation of a technical paper.
to give you a chance to practice conducting and taking part in a
discussion.
to provide for an exchange of information about projects and facilities
in the CSU program.
to obtain the constructive criticism of your professors and fellow
students before or during your research.
to broaden your general appreciation of fishery problems.

Here are some general guide lines for the seminar:

1. Speakers should plan to distribute an outline of subject together with
5 or 6 pertinent suggested readings no later than one week before they
are scheduled. Outlines and readings combined should not exceed two
typewritten pages. The Cooperative Fishery Unit and the Department
of Fishery and Wildlife Biology will help with the typing and mimeo-
graphing. Secretaries should have at least a week's time to do your
work.

Confine opening remarks to not more than 30 minutes. Speakers at
technical sessions at national scientific meetings are rarely given
this much time. More care and planning is necessary for the short,
to-the-point presentation.

While there will be some rustling of papers as those attending consume
their sack lunches if they wish, this will also be good experience as
most national scientific meetings are characterized by various kinds
of unplanned but expected disturbances.

As discussion leader you should feel free to call on those in attendance
for comment and to stimulate discussion as you see fit. We'll all help!
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5. We recognize that everyone will not be able to remain till 1:30,
but so many times good discussion must be cut off that we thought the
luxury of the extra half-hour might be appreciated.

6. We will remain flexible and responsive to any suggestions for improving
the seminar. For example, the winter quarter is planned around student
thesis projects and the spring quarter will be planned around the gen=. -
eral theme of 'Coexistence of Fish Species'. We can decide at the
end of the spring quarter what general format we'll follow in subsequent
quarters.

Professor Everhart will be in charge of the winter quarter seminar this academic
year, and Professor Vincent will be in charge of the spring quarter seminar.

An outline of our seminar program for the winter quarter is attached for your
convenience. Special Note: Dr. Vincent has invited us out to his home for our
first meeting: on Wednesday, January 3;,-at 7:30 p.m. Dr. Vincent lives at 3043
Moore Lane, Fort Collins, and will distribute a map for easy location of his
home .,

If there was any general agreement regarding minimum requirements for graduate
students it seemed to be that these should be very general and left largely
to the graduate committee.

In the future all fishery graduate students will have been notified of their
initial adviser prior to arriving on campus. The initial adviser will be
particularly qualified in the fishery specialty corresponding to your interests
as expressed in your application. Likely most of you will have been corres-
ponding with your adviser before you arrive on the campus. The sooner you
become established with proper guidance, the sooner you'll be making the most
of your graduate study.

Your thesis proposal should be a detailed and specific document outlining

your proposed project. This proposal should include your committees names,

any special facilities you may need, and pertinent literature references.

Make the proposal as long as necessary to be absolutely certain that everything
you plan to do is obvious to the reader.

Circulate copies of your proposal to your Committee, the Head, Department of
Fishery and Wildlife Biology, and all the fishery professors.

You are all rightfully concerned about the preliminary examination. We would
advise you to discuss the examination with the members of your Committee.
They can advise you as to what they expect and how you can best prepare for
this stimulating event.

A successful examination should demonstrate to your committee that you have
assimilated information from background and specialized courses into a pool

of knowledge from which you can draw associations in solving and understanding
fishery problems.

Swanson
Behnke .~
Hagen
Post
Vincent




FISHERY SEMINAR (795ax)
Winter Quarter

Wednesdays, 12:00-1:30 p.m.

January 3 - Hooking mortality#* Mr. Leo Marnell
January 10 - Problems in net sampling Mr. Thomas Powell
January 17 - Fish Audiology Mr. Gary Brown

January 24 - Problems in fry enumeration Mr. Wayne Deason

January 31 - "Brainstorming" graduate study Students and Staff

February 7 - Toxicity of insecticides Mr. Thomas Schroeder

February 14 - Tapeworm parasite of trout in Mr. M. P. Ackerman
Parvin Lake

February 21 - Trouts of the Upper Kern River Mr. B. Schreck
Basin, California

February 28 - Taxonomic problems in the South W. Li
Platte

March Increasing fathead minnow produc- A. Flickinger
tion

March 13 - Midge production in high mountain J. Walters
lakes

* Special evening meeting at home of Dr. Robert Vincent at 7:30 p.m.




SEMINAR IN FISHERY SCIENCE
FW-7952
Winter, 1967
DATE: Wednesday, January 3, 1968
TIME: 7:30/ P M,
PLACE: Home of Dr. Robert Vincent, 3043 Moore Lane, Ft. Collins

SUBJECT: Hooking mortality of cutthroat trout at Yellowstone Lake

SPEAKER: Leo Marnell - CSU Fisheries Graduate Student

Concern over the prospect of unobserved post-release mortality in fishes
released from the angler's hook has given rise to widespread controversy.
Aesthetically, the concept of "catch and release" fishing is acceptable. But
what about the biological merit of the practice? Should the idea be encouraged
in all sport fishing waters? - In some waters? How do you determine whether a
catch and release program will benefit a fishery? Answers to these and other
questions are being sought by fishery biologists across the country. A comprehen-
sive hooking mortality investigation is currently in progress at Yellowstone Lake,
Wyoming. Research objectives are aimed at answering the following questions: -
(1) Do cutthroat trout in pre-spawning condition have higher post-release mortality
than non-spawning trout of similar size? (2) Is there survival-advantage to
leaving the hook in the fish as opposed to forced removal of the hook? (3) How

long does it take for a conventional hook to '"rust out" of a cutthroat in Yellow-

stone Lake? (4) Can trout feed with hooks inside them? (5) How does post-

release mortality vary in response to changes in water temperature? (6) Does
hooking and handling of cutthroat trout increase their susceptibility to fungal
infection? (7) Will post-release mortality of trout increase significantly as a
result of deliberate "fatiguing" for periods up to ten minutes?

At least one more summer's data will be obtained. Formulation of firm con-

clusions will not be attempted until the project is terminated.
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SEMINAR IN FISHERY SCIENCE
FW 795ax
Winter, 1967-68
Date: Wednesday, March 13, 1968
Time: $2:00 PM
Place: Room 23¢C, Forestry Building
Subject: Trouts of the Upper Kern River Basin, California

Speaker: C.B. Schreck, Fisheries Graduate Student

: - A a . ;
The upper Kern drainage in the southern Sierra Nevada Mountains of
A

California. Five species of trouts were named from this dendritic basin
in the late 19th and early 20th centuries. Various theories have been
proposed to explain the origins and affinities of these trouts named,
Salmo gairdneri gilberti Jordan, S. mykiss aguabonite Jordan, S. whitet
Evermann, S. roosevelti Evermann, and S. rosei Jordan and McGregor, but
due to the paucity of systematic and zoogecgraphic information regarding
these fish, many contradictory views have been proposed. Presently,
no adequate descriptions of these trouts exist.

The objectives of this study are to obtain information on the sys-
tematics, origins, affinities, and present distributions of the Kern
area trouts. Character analyses of the type specimens will be used in
conjunction with taxonomic data taken from specimens collected during
this study to derive the taxsgomic_status and distribution of these forms.
A study of the morphogeny of this basin as well as the zoogeography of
other southern California fishes should point out origins of these Kern
trouts and possible zoogeographic routes.

Trouts were collected extensively throughout the Kern waters,

especially in localities where it was felt that pure genotypes of
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native species might ‘still exist. Taxonomic investigation and literature
review revealed that roosevelti is now considered to be synonymous with
aguabonita and that rosei is not a valid species because it was found
to be an introduction and a hybrid (probably aguabonita X whitet). Wide-
spread and imdiscriminate stocking of trouts into the waters of the Kern
endangered the genotypes of gilberti and whitei. Stocking records and
examination of specimens collected during the summer of 1967 indicated
that gilberti probably no longer exists in pure form. However, barriers
on some sanctuary stream may have kept exotics from polluting the gene
pool of whitet.

It is suggested that aguabonita has close affinities with inland
cutthroats and other golden-like trouts, S. gilae and S. chrysogaster,
east of the Sierras. The Apache trout of Arizona has the same karyotype
as aguabonita, a karyotype more readily derived from that of the inland
cutthroat than from that of the coastal rainbow. Sierran geomorphogeny

also hints at a Great Basin origin of the golden trout rather than the

currently accepted hypothesis of the speciation of aguabonita from an

isolated coastal rainbow. Consequently,.it is hoped that this study

will lead to a better understanding of North American Salmo as a whole.

Evermann, B.W. 1906. The goiden trout of the southern High Sierras.
U.S. Fish and Wildl. Ser. Fishery Bull,, 25(1905):1-51,

Hubbs, C.L. 1943. Criteria for subspecies, species, and genera, as
determined by researchers on fishes. Ann. New York Acad. Sci.,
44, Art. 2: 109-121.

Mayr, E. 1968. The role of systematics in biology. Science, 159
(3815): 595-599.




SEMINAR IN FISHERY SCIENCE
FW-795ax

March 13, 1968

SERUM PROTEIN POLYMORPHISMS IN SOME SALMONID FISJES

Richard A. Delong

The ebjectives of this study ars:

To differentiate between different species in the
genera Salmo and inus by use of immunclogical
methods.

To differentiate between reccgnizetl subspecies of
Salmo clarki and of Salxn 2irdneciibysuses ot
immunological methocds.

To establish the imrunogeneiic basis of serum protein
polymorphisms.

To use serum protein immuno-reactions to estimate the
taxonomic distance between species and subspecies.

The choice of serum proteins for this study is based upon the follow-
ing observations. Relatively stable systenis renresented by cytochrome ¢
hemoproteins and eye lens proteins are useful in demonstrating phyio-
genetic relationships at the higher taxonomic levels of family, crder,
class and phylum. At the species level high molecular weight, eye lens
proteins show wide cross-reactions between species; i.e., they share
many components, and thus exhibit slow rates of evolutionary changes.

In this respect they must have retained antigens derived from more primitive
ancestors. Serum proteins are more limited in their cross-reactions,
indicating faster rates of evolution. In addition, serum proteins are
synthesized by a variety of cells which have different rates of evolu-

tion. Unlike eye lens proteins serum proteins show immunochemical simi-
larities within a taxoncmic range mainly restricted to the same class,

i.e., Class Actinopterygii in this study.

Electrophoretic patterns of serum proteins from verious vertebrates
including fish are species specific., Many of the protcin fractions are
polymorphic, i.e., two or more forms of the fraction persist in the same
populaticn with the rarest form in a frequency too high to be accounted
for by mutation alone. When heterozygotes are favored over homozygctes,
the establishment of a gene-frequency ecuillibrium creates a balanced
polymorphism.
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Tt is important to note that the relationships of one taxonomic
group to another is usually not clear from electrophoretic mobility
data alone. Certain imruncdiffusion techniques have extraordinary abil-
ities to distinguish betwecn molecules and permit finer differentiating
tests to be applied to members of a given genus or species. A ccmbin-
ation of immunodiffusion and electrophoresis, immunoelectrophoresis (IEA),
permits the resolution and definition of the components of complex mix-
tures according to properties unrelated to their immunochemical
characteristics.

The evolution of gamma globulins in vertebrates is illustrated by
comparing immunocletrophoretic patterns of serum from hagfish, lamprey,
dogfish and human.

Immunoelectrophoresis of serum from various families of the order
primates reveals the foilowing:

1. Grouping patterns according to presumed phylogenetic re-
lationships reveals definite group characteristics.

2. Conservatively changed proteins are readily distinguished
from those more rapidly modified during the evclution of the species
concerned. Bands of precipitate for the latter are weak or absent {rom
the patterns of the species more distantly related to the reference
species.

3. The investigatcer obtains a subjective impression of the
relative distance of relationship of the several species to the reference
species.

Previous immunoelectrophoretic studies of fish sera include those
of Fine and Driihon, who studied eel serum, and those of Bargetzi, who
demonstrated differences between the sera of two forms of whitefish.
Krauel and Ridgway demonstrated polymorphisms of prealbumin and post-
albumin fractions in sera from Oncorhynchus nerka.

Preliminary immunoelectrophoretic studies of serum of two strains
of Salmo gairdneri from Manchester, Iowa, and New Zealand indicate the
existence of an albumin polymorphism in the New Zealand strain. Nyman
has reported the existence of an albumin polymorphism in Salvelinus
alpinus.

Various remnant populations of rare and endangered Salmo clarki
subspecies will be studied by immunoelectrophoresis. A suspected remnant
population of Salmo clarki stomias, Greenback cutthrocat trout, from
Forest Canyon, Rocky Mountain National Park will be investigated.
Studies of subpopulations of Salmo clarki from tributary streams of
Yellowstone Lake are planned for the 1968 summer season.
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DEFARTMENT OF FISHERY AND WILDLIFE BIOLOGY
MEMORANDUM

All Fishery Graduate Students
Harry Everhart, Chairman, Fishery Major

Fishery Biology Seminary 797

Three of us, Dr. Swanson, Dr. Vincent, and I summarized what we considered
the recommendations reached at our last seminar this past quarter when we
had the interesting discussion. I will now attempt to condense our three
opinions and also inform you of what action we've taken. There were 20
graduate students and 5 professors present at this policy making session.

1. Everyone was in favor of the seminar and Con RO

2. Although other meeting times were discussed general agreement

was reached that Wednesday from 12:00 to 1:30 is still the most
convenient time.

3. There was general criticism of the meeting room so I have arranged
for us to meet in Room 168 in the Student Center. This room is suit-
able for sack lunches or you can obtain your lunch from the cafeteria.
Further, it is far enough down the hall so that I believe noise from
the cafeteria will be negligible. We will be able to sit around the
table and speak directly to each other.

4. Attendance at the seminars was discussed and it was the general
conclusion of the students there that some policy of required attendance
should be instituted. Agreement was reached on required attendance for
three quarters during your residence. The feeling here was that after

3 quarters students will have acquired the '"seminar habit'.

5. Grading will be on a basis of Satisfactory or Unsatisfactory based
on attendance, participation, and presentations.

6. Some in attendance spoke in favor of allowing time each Wednesday
for '"Recent Developments' announcements. This might be particularly a
pertinent paper you feel we would all profit from or some new item

of equipment.

7. Subject matter is the most difficult to summarize. Everyone was in
agreement that students should present their thesis projects. As a
compromise let's require all students to present their thesis research
in as near final form as possible. This will be good training for orals.

The theme idea was discussed, but most favored not pursuing the theme
for as much as a whole quarter.

Significant papers were suggested for the fall quarter next year.
However, programs will always be flexible enough to take advantage of any
visitor specialists on campus.

Dr. Robert Behnke will be iof ithe semimar fall quarter.

[
Dr. Hagen, Dr. Pos /incent, Dr. Behnke




GRADUATE FISHERIES SLMINAR, Fil 797 AX
FALL QUARTER, 1268

ROV 1680 STUDENT CENTER

Tiere will be no set tueme for tiae fall quarter seminars. The topics
are flexible anu will be selected by the students. The subject matter of
a seminar might be: 1. Results of graduate tuesis researcin (every student
in fisheries is expected to present a seminar of his thesis research before
receiving a degree). 2. A comprenensive review of the literature and cur-
rent knowledge of a specific subject (tais is suggested for a student about
to undertake a tiesis problem pertaining to sucih a subject). 3. An in-depth
review and evaluation of a significaunt puvlication in fisheries or related
fields (tne atcached list offers maay suggestions covering a wide range of
topics). 4. wviscussion of some significant current event pertinent to
fisieries biology and tae iumplications and challenges presented to future
fisnery scientists (for example, tinermal pollution effects from rapidly
expanding power demanus--or the present and potential impact of Pacific
salmon in tne Great Lakes).

GRADING: on a satisfactory or unsatisfactory basis, judged on attendance,
participation, and presentation.

ATTENDANCE : Every graduate student in fisheries is required to register

for turee quarters of seminar as part of the degree requirement. Atten-
dance of all seminars vy all graduate students is highly urged.
PARTICIPATION: All students are urged to engage in the discussion, If

you iiave some viewpoint or information tell the rest of us, If you have a
question --ask it!

PRESENTATION: Limit tue actual formal presentation to 30-40 minutes.
This will allow some discussion time for tiose wino must leave at 1 P.il.,
If sufficient discussion develops ( hopefully, this will be the case at
eacit seminar)l,” we can continues untils I': 50 BUM, . Priorityiwil 1t be taaven

to students presenting seminars for tiae first time, and to those presenting
cheliresulitsSoritiiciatilesiisiresedrcii

OUTSIDE SPEAKERS: ilhen we can take advantage of a visit from an outstand-
ing authority to arrange a seminar, tie sciheduled seminar of tnat date and
all subsequent seminars will ve adjusted to one week later.
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Fall Quarter, 1968
Final Fisheries Seminar
December 4

THE ROLE OF MACROPHYTES IN THE AQUATIC ECOSYSTEM:
Relationships to Fish Production

Panel Discussion

Bruce May, Richard Duchrow, Pat Davies, and Bob Lackey

This topic was selected for a general discussion session because
it is one that is not well known. Hopefully we can all learn something,
or at least focus attention on what we don't know and what we should
know.

Most recent publications on fish ponds stress the need to control
or eliminate higher aquatic vegetation to maintain predator-prey balance.
The basis for this assumption lacks detailed factual documentation.

Basically, we pose the question: How effectively do aquatic macro-
phytes direct energy into fishes? No species of North American fishes
are strictly herbivorous, thus the energy transfer is not diirecits

Does energy by higher plants contribute to fish production or is
their main role one of providing cover and habitat for organisms fed
on by fish?

There are antagonistic effects between macrophytes and phytoplankton.
Would you expect more fish production per equal amounts of energy if it
was incorporated in phytoplankton or in macrophytes? Do macrophytes
extract nutrients from the substrate and release them on decay which
would not otherwise be available to the ecosystem?

What are the desirable attributes of the ideal macrophytes most beneficial
for fish production?

Suppose you were writing a thesis on farm fish-ponds in Colorado; how
would you plan your research to obtain factual information on the rela-
tionships of mecrophytes to fish production?

These are a few of the questions suggested for discussion. The
discussants are expected to be sufficiently informed to handle such
questions and lead the discussion. Everyone should at least read chapter
IS n@el che
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Fall Quarter, 1968
Final Fisheries Seminar
December 4

THE ROLE OF MACROPHYTES IN THE AQUATIC ECOSYSTEM:
Relationships to Fish Production

Panel Discussion

Bruce May, Richard Duchrow, Pat Davies, and Bob Lackey

This topic was selected for a general discussion session because
it is one that is not well known. Hopefully we can all learn something,
or at least focus attention on what we don't know and what we should
know.

Most recent publications on fish ponds stress the need to control
or eliminate higher aquatic vegetation to maintain predator-prey balance.
The basis for this assumption lacks detailed factual documentation.

Basically, we pose the question: How effectively do aquatic macro-
phytes direct energy into fishes? No species of North American fishes
are strictly herbivorous, thus the energy transfer is not direct.

Does energy by higher plants contribute to fish production or is
their main role one of providing cover and habitat for organisms fed
on by fish?

There are antagonistic effects between macrophytes and phytoplankton.
Would you expect more fish production per equal amounts of energy HENIE
was incorporated in phytoplankton or in macrophytes? Do macrophytes
extract nutrients from the substrate and release them on decay which
would not otherwise be available to the ecosystem?

What are the desirable attributes of the ideal macrophytes most beneficial
for fish production?

Suppose you were writing a thesis on farm fish-ponds in Colorado; how
would you plan your research to obtain factual information on the rela-
tionships of mecrophytes to fish production?

These are a few of the questions suggested for discussion. The
discussants are expected to be sufficiently informed to handle such
questions and lead the discussion. Everyone should at least read chapter
s insWelichs
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FISHERY SEMINAR (795ax)
Winter Quarter

Wednesdays, 12:00-1:30 p.m.

January 3 - Hooking mortality*

January 10
January 17
January 24
January 31
February 7

February 14

February 21

February 28

March

March 13

Problems in net sampling
Fish Audiology

Problems in fry enumeration

"Brainstorming' graduate study

Toxicity of insecticides

Tapeworm parasite of trout in
Parvin Lake

Trouts of the Upper Kern River
Basin, California

Taxonomic problems in the South
Platte

Increasing fathead minnow produc-
tion

Midge production in high mountain
lakes

r——

Mr. Leo Marnell

Mr. Thomas Powell
Mr. Gary Brown

Mr. Wayne Deason
Students and Staff
Mr. Thomas Schroeder

Mr, M. P. Ackerman
Mr. C. B. Schreck
Mr. H. W. Li

Mr. S. A. Flickinger

Mr.‘ev~JT~Wa}ters
R. Pe Lc'>7 :

* Special evening meeting at home of Dr. Robert Vincent at 7:30 p.m.




