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Announcements




Announcements

*Student sub-unit of the American Fisheries
Society Meeting

*Wednesday September [2th @ 5 pm in
THI 18




Announcements

*Reminder to see website for content, links,
and so on.

https://mcolvin.github.io/VWFA43 | 3-Fisheries-
Management/

*No class Monday, University Holiday §~'

*First lab on Tuesday September 4t


https://mcolvin.github.io/WFA4313-Fisheries-Management/

Class Topics

1. What to expect as a fisheries manager

T
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Work with interesting folks

*Federal agencies: Army Corps of Engineers,
Forest Service, Bureau of Reclamation,

State agencies: MDWFP

*Conservation entities: Nature conservancy,
Trout Unlimited, American Rivers

*Private companies: Cramer & associates,
Battelle, Timber companies



Work for and with interesting
folks!
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Work on streams

Lamprey survey lengths &

/ Chinook Salmon biology

Bull Trout demographics

\

Missouri River Pallid
Sturgeon recovery

— Whirling disease
ecology

Paddlefish biology
and management

Coho overwinter
survival &
production




Recent river fun



https://www.flickr.com/photos/144574814@N07/36418015152/in/dateposted-public/

Work on lakes and reservoirs

Carp control,
zebra mussels &
water quality

L

l

Carp control &
water quality
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Evaluation of

h

harvest

Paddlefish caviar |
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Crappie harvest

standardized
sampling

management




Use things like this...?
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Fisheries textbooks...

R L. number of recruits to the catchable stock
2. number of recapiures of marked or tagged fish
3. multiple corvelation coefficient

8 rate of survival (= ~logeZ) [5]

5" apparent survival rate (= ~log.Z")

U instantaneous rate of “other loss™ (includes emigration and, for tageed fish,

the shedding of tags)

Vo L utilized stoek, virtual population
2. variance

We the mean asymptotic weight which corresponds to 1._

¥ wield, catch by weight

inslantaneous rate of (total) martality [7]

inglantaneous rate of disappearance (total losses) from a stock
(=F+ M4 U=2Z+ 1)

— (over a symbol) 4 mean value

L summation symbol

14, NUMERICAL REPRESENTATION OF MORTALITY

141, ToraL MorTaLiTy RATE. The mortality in a population, from all causes,
ean be expressed numerically in two diflerent ways,

(a} Simplest and most realistic perhaps is the el expectation of death of an
individual fish, or actial mortality rare, expressed as o fraction or percentage. This is
the fraclion of the fish present al the start of a year which actually die during the year,

(B} If the number of deaths in a small interval of time is at all times proportional
to the number of fish present at tha time, the fraction which remming a1 time 1, of the
fish in a population at the start of a year (t = 0), is:

= (L.1)

The parameter Z is called the imstarraneoms mortality vate. 1 the unit of time js 1 vear,
then at the end of the yeur (when ¢ = 1:

N, .

- - ra .2]

N, e {1
But Ni/My =8 = I A hence [ - A = ¢ £ oor Z = “logy (1 - A); hence the instan-

tancous mertalily rate is equal to the natural logarithm (with sign changed) of the
complement of the annual expectation of death,

The instantaneous rate Z alse represents the number of fish lincluding new
recruits) which would die during the year if recruitment were 1o exactly balance
mortality from day e day, expressed as o fraction or mltiple of the steady density of
stock.

I..S.3. SivGLE Act-Grours. Consider a single age-group aof fish in lh::. m:r;;ut-:
{fully vulnerable) part of a stock. Ns '=L|.3HI1L|EII'ICEl during a year de::mealm rT[. o
NS, acconding to equation (1.2); for example, Iri.‘rm the point A l;.J Lthe E::jcr A|B
!-'ig:. I.1. The average abundance duringlthe year is the area nrllhcl _lgl_lrf: s
divided by the length of the base (which is unity). In our symbols, this is:

i=l

] 1y _Nil-c¢®) _NA .
e j NeZdr = N(t_z”-i) S (L.15)

dml)

Z

L=]

QoS £

2 3
E i i initial abundance of 100 a1

g Esponential desrense in n stock from an iritial abung
ar;.g'z]'ml-'):;ImTL mnual moriality rate & $.2 (AC) and when it i 0.5 (AB)., The

E during & period of transition from the
ate populition structure during ?.J | ST g dtor (0

broken lines 1 3
smaller to the barger moriality, {Redrown from g,

Gerking.)
The total deaths, which equal NA by definition e therefore Z 1imc§|ﬂ'—|c wern]?;
popilation. Since the mortality is at each instant divided belwceq natura ;qau;ei_a e
fishing in the ratio of F to M, then natural dtjalhs urt_M.-"tF - M) = M/Z tim
MA, o (fom 115} M times the average pepulation ; that is:
M MNA MR (116}
z

F4M

12
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THE FRIMARY FACTORE 2

usdegg i perms ‘natural moetaliny 'lllidmﬂlﬂﬂ'lﬂ- l‘hmtm‘mnlmu'lrr,u:
qnmiwkhrl\mhllémerbyw( d), depends on the number of fish present at
that virme, and in the nimplest caie we may write

.(%:I-—HN B X

This is the form ased by several mmhmﬂmcmum
ustable dmation it s

y . cient 30

I .he u{';‘hﬁi:n i 'i.rl.'P.Ei,.md
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who have dealt with the life-span (e.g. Baranov and Ricker) hawe in fact

amsumed B 1o be unli hmmﬂmmﬁudmdmw.
:ﬁ:mm h.'l'ﬂl {-wil?ﬂ.l-' i m“ﬂ:

5 growt mng:p O CORKTUCRING @ popral

meadel we wupgest that a berter procedure may be to termisute the life abrugaly at a
cerain high spe whick we shall denote by s, 80 thar all serviving fish die ar this spe. The
rﬂwm‘r..mmrlgmhrwmmuh arbitrasy; in practice it will be chesen 1o
clata are available, since data will
for figh of incresing age. A farther disoamion is given

A3 Fremane MortaLiTy
hematics] formulstien: of Fabing and izs depend
lhm«Mﬁim#%M#ﬁhuﬂmrnMd
importance in developisg a theoretical medsl of & fabery, A detadled discimaces
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pe. s .

Ap def [ terma i roquired a1 this We nse the tenm fishing poser
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n.':-tunnm.u.m.nm- the wards “effort’ and

“irtensi ared Ehe terma are not It should be mated
ilwmq’mmmmmbemdm phml{:i'd'nllw wnless the fishing pawers of the
Qan

vessels (and thesr prar) concerned conarsnt. Thus while “catch per unit effort”
be used in m-anlﬂbkmﬂﬂﬂm ‘eateh per duy's sbsence or carch
per 100 hirs. canmot unkess the above antones in

Fer the popalation models we regard it 4 iz of d 1
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o FUNDAMENTALS OF THE TREORY OF FISHING
The weight of the imdividual a1 sy age § berween ¢, end @y 38 given, from (39, by
¥
e Wy P = -
Ll
#a that the total weight of the year-claa ot tha age i
¥
N, = B W o - 2 Ml =) 5 g = allid =49
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%!—FR'H‘.P Ll e B F il
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L
%Jfﬂw‘#"'w" O~ v M+ ki
=
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o .wlr-.rzu,,um! T

a=e
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142 Principles of Fishery Science

crop of any given time. The standing crop in weight at any given time is the
product of the average individual weight times the number of individuals
present at that time. This concept may be expressed in a general way by:

Y= f FUyWinN(nHdt
.

where F(1) is a time function of force of fishing mortality, Wr) is a time
function for weight, and N{1) is a time function for number of fish in the
population. The product of these functions on an instani-by-instant basis is
summed over time period T. Two specific applications of this concept will
be considered mext; the first formulation is exemplified by Ricker, the
second by Beverton and Holt. The major difference between the two pro-
cedures is the function used to express growth.

Ricker’s method breaks the time period into intervals and life stages so
that the rates of growth and mortality may be considered constant within
the time interval without any appreciable error being introduced. The stock
change and yield for each interval and age group are summed over intervals
to provide an estimate of total yield. Growth is assumed to be expressed by:

Wit) = Wioje"
and numbers of fish alive by:
N(t) = Nfoje ™

Initial biomass is W{oNfe). Biomass for the next unit interval {assum-
ing constant growth and mortality rates) is then the initial biomass times the
growth function times the mortality function:

Biomass = Nio)W(o)e%e #

Given the initial biomass for any interval, the factor by which this
changes is ¢*~? which may be easily evaluated from a table of exponential
functions. The force of total morta’ity is partitioned into the fishing and
natural components, and by an iterative procedure, the force of fishing
giving maximum yield may be determined. Effects on catch-per-unit effort
and average size of fish may also be estimated by such tabular procedures.

To compute yield by this method it is necessary to have frequent mea-
surement of size by age as well as knowledge of natural morality. The

Recruitment and Yield 143

yield is given on a per recruit or per assumed initial weight of stock basis,
as 1s true of the dynamic pool models in general. Population estimates for
each year class would provide an actual basis for numbers present.

The following abbreviated example will demonstrate the above proce-
dure for determining yield. Largemouth bass from a small lake were sam-
pled at periodic intervals with fishing and natural mortality determined
from tagging studies, creel census, and population estimates. Information
obtained is presented in Table 8-1, The same kind of calculation would be
made for all ages in the population; we have presented only two ages o
show computations. Different values for F may be substituted to determine
the one giving the largest yield.

The yield model of Beverton and Holt starts from the familiar expression
for yield:

Y = f FIOW(nN{nd:
.
with von Bertalanffy's growth equation for W{1). The expression for Ni1) is
common to all models in fishery literature, but is broken down into time
periods corresponding to age at recruitment and age at capture. If recruit-
ment, R, to the area of a fishery occurs at age f,, then:

N(r) = Re Mt — &)

Table 8-1. Celculation of vield by Ricker's mathod

Weight change  Initial

Weight factor weight Average

Age {g) g E M Z g-2 explg-2) (ka) weight  Yield

I 86 1000
05 0 02 02 0.3 1.36 1181 o

1] 143 1361
036 002 02 022 014 1.18 1463 29

e 205 1585
0.18 017 02 037 -019 083 1432 243

[EF] 248 1208
a [H] 02 02 —0.4 067 1085 1]

1] 246 BT0
031 02 02 04 -0.09 091 831 166

(13 335 792
014 02 02 04 -0.26 077 7o 140

e 385 610
010 02 02 04 -030 074 531 108

e 427 451
Total 6584




Use models

E. O. Wilson’s (1998:269) observation that “we are drowning in
iInformation” and that successful conservation and resource
management depend ultimately on the rigorous synthesis of
Information.

- Ainsworth et al. 2010

Ainsworth, C. H., I. C. Kaplan, P. S. Levin, and M.
Mangel. 2010. A statistical approach for estimating
fish diet compositions from multiple data sources:
Gulf of California case study. Ecological Applications
20(8):2188-2202.

Wilson, E. O. 1998. Consilience: the unity of * .
knowledge. Alfred A. Knopf, New York, New York, http:/iww .pbs.org/moyers/journal/07062007/profiIe.ht?nI

USA.




What others think...

* Modeling is a great and perhaps necessary way for scientists to force themselves to
think clearly and to put claims to understanding on the table in the form of specific
predictions

* Prediction in some form is required for management choice

* There are some predictable regularities in the way natural populations and
ecosystems respond to human disturbance, so ... some kinds of useful predictions
are not as likely to fail as they appear

Wialters and Martell 2004 p. 3

* “It is useful to test prospective management strategies against ecosystem models:
if they don't work on simple models why should they work in reality”

Keith Sainsbury (ICES/ISCOR Conference, Montpellier March 1999)



HSHERIESTECOLOGY:

“...we make no apologies for
demanding that people who
would engage In fisheries

and understand some basic ~ [EXSE
mathematlcs . (Walte rS and Carl ). Walters and Steven ). D. Martell
Martell 2004, Preface)”

Walters, C. J., and S. J. D. Martell. 2004. Fisheries Ecology and Management. Princeton University Press, Princeton,
NJ.



http://thefishericsuicg.com

If you want to be successful, here are four things you
need to “get”:

Get ready for math. Few of us get into natural
resource science simply because we enjoy math. Most
of us just want to be outside, on a boat or in the creek
doing field work. Believe me, there will be plenty of
that...but fisheries science is way more interesting than
‘just being outside’.

Learning solid field methods is critical, but all that time
on the water won’'t mean anything unless you know how
to analyze your data. And trust me—once all those
number actually mean something, you'll enjoy it much
more. Statistics are one of scientists’ most powerful
tools. Without stats, we can’t do our jobs.

16V ™ TNV el 7T HHTUOL YL LU IO TV LDl vl iviivo vtuued

1w



Deal with mental models?

<N\

———e

NA

http://guide.cred.columbia.edu/guide/secl.html



You will spend time at a
computer

MS 413
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Work with the public




Be interdisciplinary

“For fishery science is interdisciplinary. Rigid
educational backgrounds for fishery biologists are
impractical, and the continually increasing mass of
scientific data makes it more and more likely that the
solution of future problems will come from teams of
specialists— teams that might include experts like the
biometrician and the water chemist, whose cooperation
is commonplace in fishery agencies today. “

Everhart et al 1975



Work in urban environment




Deal with politics

N
B Wisconsin Home » News » Wisconsin

BrOOk trOUt ponds COUId be SOId DNR move to sell prime spring ponds outrages trout anglers

The Department of Natural Resources has State official hopes Langlade County will buy land
MICH. " identified 13 parcels in Langlade County with Lee Bergquist or e el menine e

o o H 1 W Tweet || 75 Share [ 101 EMAIL B PRINT [402) COMMENTS
LANGLADE pristine spring ponds that it might sell to the 2% |8 = = o
COUNTY I:l ' pUbllc or Langlade Cﬂunt}". The state Department of Natural Resources has identified more than
Detail Bl'onkh"oulpondscouldbeﬂ 1 DOIO acres of state-owned land in Langlade County that could go on the
[ | DNR PROPER'”ES wrrH BROOK TROUT PONDS e rmhﬁllammln‘:;mhm au ct|onlblock — amove that has anlgered trout anglersl because thg
Lo R T Ll properties contain a cache of ecologically significant spring ponds with
2| —— R native brook trout populations.
EIChO Fost Lake o FOR EST - B E%E‘STT\'& The ponds, gouged by glaciers thousands of years ago, are fed by rich
Sumaitg ® oo sources of groundwater that sustain the fish and neighboring streams
[T @ @ e gy "mow OCONTO X !
-. @ CO U NTY CRioLibe o g mﬂv rivers and lakes.
COUNTY  lioa bt L . .
] o m?““ o g The DNR recently posted 13 properties in Langlade County on its website
i [ml=| LI that contain the small ponds. They are among 118 parcels, covering
SummIt PICkerEI ,ﬁm“ Nm.n. T approximately 8,300 acres, the DNR could sell to private parties or other
Lake = O b
COUNTY ] P—— units of government.
@ @5 Pearson ~ . OCONTO = Sl
Lll COU NTY P s The driving force is a directive by the Legislature to put 10,000 acres of
Q state-owned land up for sale. The property must be made available to the
LANGLADE . . public by June 30, 2017. It's part of a broader effort by lawmakers to exert more control over the agency's
N_IC‘Oj'ef_' Naﬂonaf sprawling land holdings, and the state stewardship program that buys land for recreational use.
C 0 U NTY Neua FbrESt During the budget debate this year, GOP lawmakers and Republican Gov. Scott Walker expressed concerns
&) about interest payments on the debt for the Knowles-Nelson Stewardship program that is currently running at
%1 million a week. The program is named for former Govs. Warren Knowles, a Republican, and Gaylord Melson,
Langlad
o ng ade O @ a Democrat, who also served in the U.S. Senate.
Bryant B O @ The state owns about 1.5 million acres and has conservation easements on more than 300,000 acres.
Anti 0 G Whltﬂ Doug Haag, deputy bureau director in charge of land sales and acquisitions, said the properties must still be
g o Lake o reviewed by DNR field staff, including fisheries experts.
MARATHON MENOM | NEE COUNTY He acknowledged some fisheries staff have already raised objections to selling land where ponds are located.
@ The Natural Resources Board will review the final list in December or January.
COUNTY Menommee Haag said the hope is to sell to Langlade County because parcels reside within the 129,968-acre county forest
@ @ EE at. boundaries. But he said the DNR hasn't yet approached county officials on any of the sales.
servation

"It's news to me,” said Erik Rantala, administrator of Langlade County forests. Rantala said it was premature
to say whether the county would be interested in buying the land.

Source: Department of Natural Resources Journal Sentinel



SCARED?

When the Boogeyman goes to sleep every night he checks his closet for Chuck
Norris.






Permanent
Related Categories

Permanent

Job #

11502

Title

Fisheries Management

Biologist

DA el

Wildlife Staff Biologist -

Deer and Ellc

Fizh Hatchery Manager 2

Executive Director

Hatchery Manager

Energy Program
Coordinator

State Division

Administrator

District Mgmt
Supervisor/Fisheries

Memt Biologist

—_——

West Region Fish

Research Program

Manager

East Region Fish
Research Program

Manager

Agency, Location

Missouri Department of

Idaho Dept. of Fish and

Game/ Boise, 1D

Idaho Dept. of Fish and

Game f Grace, ID

LUMCOM) / Louisiana

TPWD Dundee State Fish

Hatchery, Electra, TX

Oregon Department of
Fish & Wildlife

Michigan DNR Fisheries

Division

TPWD, 5an Angelo, TX

OR Department of Fish

and Wildlife

OR Department of Fish

and Wildlife

Permanent

Permanent

Category

Permanent

Permanent

Permanent

Permanent

Permanent

Permanent

Permanent

Permanent

Prepares management plans,
fishery status reports,
operational project plans,
special project reports for public
streams, annual fishing
prospects, news releases,
responses to public information
requests, and other written
communications as required.
Assists in budget preparation
and is responsible for
implementation of an annual
operational work plan. For
complete details visit website.




Permanent
Related Categories

Permanent

Job #

Title

Fisheries Management

Biglogist

Wildlife Staff Biologist -

Deer and Ellc

Fizh Hatchery Manager 2

Executive Director

Hatchery Manager

Energy Program
Coordinator

State Division

Administrator

District Mgmt
Supervisor/Fisheries

Mgmt Biologist

West Region Fish

Research Program

Manager

East Region Fish
Research Program

Manager

Agency, Location Category

Missouri Department of
) Perrmanent
Conservation

Idaho Dept. of Fish and
_ Permanent
Game/ Boise, 1D

Idaho Dept. of Fish and
~ Permanent
Game f Grace, ID

LUMCOM) / Louisiana Permanent

TPWD Dundee State Fist
Permanent
Hatchery, Elecia

Oregon Department of

) . Permanent
Fish & Wildlife

Michigan DNR Fisheries
o Perrnanent
Division

TPWD, San Angelo, TX Permanent

OR Department of Fish
e Permanent
and Wildlife

OR Department of Fish
. Perrnanent
and Wildlife

Requires five years’ biological
experience with at least three
years’ experience at a
technical/professional level
performing activities in a
fish/wildlife program such as
researching and analyzing
data, conducting
investigations, applying
pertinent laws and regulations,
or coordinating and monitoring
project activities; AND a
Bachelor’s degree in Fisheries
or Wildlife Science or a closely-
related Bachelor’s degree or
three additional years of
biological experience. A
Master’'s/Doctorate degree in
Fisheries/Wildlife Science or
closely-related degree may
substitute for some experience..




Permanent
Related Categories

Permanent

Job #

11502

Title

Fisheries Management

Biglogist

Wildlife Staff Biologist -

Deer and Ellc

Fizh Hatchery Manager 2

Executive Director

Hatchery Manager

Energy Program
Coordinator

State Division

Administrator

District Mgmt
Supervisor/Fisheries

Memt Biologist

—_——

West Region Fish

Research Program

Manager

East Region Fish
Research Program

Manager

Agency, Location Category

Missouri Department of
) Perrmanent
Conservation

Idaho Dept. of Fish and
) Permanent
Game/ Boise, 1D

Idaho Dept. of Fish and
R Permanent
Game f Grace, ID

LUMCOM) / Louisiana

Permanen

TPWD Dundee State Fish
ermanent
Hatchery, Electra, TX

Oregon Departmegfof

Permanent
Fish & Wildlife

an DMR Fisheries
Permanent

TPWD, 5an Angelo, TX Permanent

OR Department of Fish
e Permanent
and Wildlife

OR Department of Fish
. Perrnanent
and Wildlife

" This position Is responsible for
planning and conducting
surveys on freshwater
impoundments and streams and
all fisheries management and/or
research activities. Analyzes
and interprets survey data,
implements approved
applications, and plans and
conducts management related
research. Writes technical
reports and scientific
publications on significant
results and findings. Designs
and implements outreach

_programs




Employment Opportunities

Temporary/ Seasonal/ Part Time

Maintenance Craftsman, Senior Clearwater Fish Hatchery - Ansahka  Closes 1/13/2017
Fishery Technician - Lower Granite Dam Monitoring (2 available posmons) Lewiston  Closes 1
Fisheries Biological Aide (2 positions available) Hayspur Fish Ratchery - 8 Close
Wildlife Technician Cecil 0. &ndrus Wildife Managem
Fisheries Biological Aide (2 positions available)
Fisheries Technician (2 positions available) Cosu
Fisheries Biological Aide (6 positions available) M
Fisheries Biological Aide - Smolt Monitoring Project Lewist
Fishery Technician - Smolt Monitoring Project - (3 positions avaw*able) e
General Repair Mechanic - Smolt Monitoring Project Le
Senior Fishery Technician - Smolt Monitoring Project L
Wildlife Technician - Northemn Idaho Ground Squirrel Project Council, ID
Fisheries Research Data Technician (3 positions available) Szim
Fisheries Biological Aide (5 positions available) Saimen, Idahe
Fishery Technician - Snorkeling Crew Saimon, Idshe oses 2
Fishery Technician (2 positions available) Saimen, Idahe 3
Fisheries Biological Aide (3 positions available) Clearwater Fish Hatch
Fisheries Biological Aide - Trap Tender (4 positions available) Clearw
Wildlife Habitat Technicians (multiple positions benefited and non-beneﬂled avai
Fisheries Biological Aide (4 positions available) N Closes 017
Fisheries Technician - Assistant Crew Leader Nampa
Fisheries Technician (2 positions avawlable) Nampa  Clos
Fisheries Technician Nampa oses
Fisheries Technician Sslmen
Fisheries Biological Aide (2 posmons aval\ab\e) Salmon  Closes 2/28/2017
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Fishery Technician - Resident Fish Crew Lewiston, Idaho Closes 3/3/20




Temporary, Permanent

TITLE AGENCY, LOCATION CATEGORIES

12110 Mative Fisheries Technician Utah Division of Wildlife Resources- Temporary
Moab Field Station

12101 Seasonal Fisheries Technician (position 06- South Dakota Game, Fish and Parks, Temporary
7053) Ft. Pierre, SD

12096 Fishery Technician 11! La Grande, Oregon Permanent,

Temporary

12094 Fisheries Biological Aide — Trap Tender Idaho Department of Fish & Game Temporary

Summer Satellite Relief Positions

12091 Seasonal Technician Southern Southeast Regional Temporary
Aguaculture Association

12088 Biological Technician Integrated Statistics, MA Temporary

12075 Biologist Technician - Fisheries Wyoming Game and Fish Temporary
Department, Fish Division

12067 Multiple Technical Positions in Aquatic Aquatic Ecology Lab at Ohio State Temporary
Ecology University, Columbus, OH

http://fisheries.org/employment/jobs/



Fisheries and fisheries management
history




History of the human-fish
relationship in NA

* Pre-European Settlement: Natives
Americands not a big impact due to

2000 POPULATION DISTRIBUTION IN THE UNITED STATES

— Low densities

WAP OF THE UNITED STATES SHOWING POPULATION PER SQUARE MILE BY COUNTIES: 1330

POPULATION
PER BQUARE MILE
) Less THAN 2
EZ) 2708
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B 87048
wA 457000
B 90 AN OVER




“I believe, then, that the cod fishery,
the herring fishery, the pilchard
fishery, the mackerel fishery, and
pbrobably all the great sea fisheries,
are inexhaustible; that is to say, that
nothing we do seriously affects the
number of the fish. And any attempt
=l /d to regulate these fisheries seems
o i consequently, from the nature of the

BB .C. Hulton Plcture Library

Inaugural Address Cas e, to be useless. 7

Fisheries Exhibition. London (1883)
The Fisheries Exhibition Literature (1883)
Scientific Memoirs V




Estimating the Size of Historical Oregon Salmon Runs'

Chad C. Meengs
Environmental Sciences Program
Oregon State University

and

Robert T. Lackey
National Health and Environmental Effects Research Laboratory
U.S. Environmental Protection Agency

Abstract

Increasing the abundance of salmon in Oregon’s rivers and streams 1s a high priority public
policy objective. Salmon runs have been reduced from pre-development conditions (typically
defined as prior to 1850). but it 1s unclear by how much. Considerable public and private
resources have been devoted to restoring salmon runs, but it 1s uncertain what the current
recovery potential is because much of the freshwater and estuarine habitat for salmon has been
altered and there is no expectation that it will be returned to a pre-development condition. The
goals of all salmon recovery efforts are based on assumptions about the size of the runs prior to
significant habitat alteration. coupled with an estimate of the amount and quality of freshwater
and estuarine habitat currently available. We estimated the historical aggregate salmon rn size

1 a1 ~u 1 a1 Pl 1 1 - ™ hY a1 1 L Y

Meengs, C. C., and L. R.T. 2005. Estimating the size of historical Oregon salmon runs. Reviews in Fisheries Science 13:51-66.



Because of their close nutritional tie to salmon (and
therefore salmon runs loosely regulated aboriginal
bopulation size), it is possible to roughly extrapolate salmon
run size using the estimated aboriginal population size and
likely consumption rate. The extent of aboriginal
dependence on salmon is well documented (Craig and

Hacker, 1940).
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Meengs, C. C., and L. R.T. 2005. Estimating the size of historical Oregon salmon runs. Reviews in Fisheries Science 13:51-66.



“The precipitous decline in the aboriginal
bopulation likely affected the size of salmon
runs. Salmon runs may have been Iarger in the
I850s than just about any other time in
postglacial history because the aboriginals
were no longer harvesting large quantities of
fish (Craig and Hacker, 1940; Hewes, 1947).
Another hypotheses, however, is that salmon
runs would briefly increase, but then fall to a
new equilibrium due to the increased
intraspecific competition on the sbawning

grounds (Van Hyning, 1973; Chapman et al.
1982).”

Meengs, C. C., and L. R.T. 2005. Estimating the size of historical Oregon salmon runs. Reviews in Fisheries Science 13:51-66.



History of the human-fish
relationship in NA

* Natives not a big impact due to

— Capable of overfishing but didn’t due to complex
social and cultural traditions (Taylor 1999)

rrrrrrrrr ‘isheries. 1940 Balletin Mo. 32




Pre-European Settlement

e Aquatic sources

of protein
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History Matters

“No sensible decision can be made any longer
without taking into account not only the world as it

is, but the world as it will be.... Isaac Asimov (1920 -
1992)



History of exploitation &
management of fish stocks

*Hunting gathering societies

—Dependent on aquatic sources of protein

—Human populations cycle with good and poor

sAnadromous Salmon

—Easy to exploit

Meengs, C. C., and R. T. Lackey. 2005. Estimating the size of historical Oregon salmon runs. Reviews in Fisheries Science 13:51-66.



European Settlement

*Unexploited state
*Value system = more formal management
*Christianity and
abstinence days —
more than half the
calendar in 3%
century




Who owned resources?

¢ Confusion in Colonial times e, W

e European model

—Aristocracy and nobility held property rights

* Democracy

—Public terrestrial, riparian, and
freshwater resources open by
public trust doctrine

e Philosophy
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—natural resources were fuel for
economic development

'




What gives you the right...

*Management authority

—Federal mandate in 1871-Authorized the US
Commission on Fish and Fisheries

—Purpose:
1) Determine reasons for declines of fisheries in
New England and Great Lakes
2) Develop fish culture



History of exploitation and
management of fish stocks
*Colonial exploitation (pre 1800s)

—Perceived fish stocks as limitless




History of exploitation and
management of fish stocks
*Mid 1800s

—Fisheries were unlimited




History of exploitation and
management of fish stocks

* Technological improvements
—Gear
—Boats
—Knowledge

| ead to declines in fish populations
—Restrictions on gear, days to fish
—Early 1700s in New England

—Establishment of state
and federal agencies




History of exploitation and
management of fish stocks

*|900s. Science based
management

—Commercial

—Recreational

every fish population had the potential
to produce a harvestable surplus and
the largest surplus that could be
harvested annually. from that
population (maximum sustainable
yield) could be estimated by rigorous
scientific analysis (stock assessment)-
Lackey 2005




History of exploitation and
management of fish stocks

eLate 1900s. Habitat and species
protection

Only rarely was overfishing the primary
cause of precipitous declines in fish
abundance. In fact, most endangered
fish species have never been fished.
Endangered species” and "species at
risk" legislation directed government
agencies and fisheries managers to
emphasize protecting species above
catch.-Lackey 2005




Commercial fishing &
overexploitation

e

3 bl - "
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Legacy: overexploitation

Pallid

Hybrid

1969 1974 1979 1984 1989 1994 1999 2004

Year
Fig. 2. Back-estimated numbers (solid line) and 95% confidence
intervals (dashed line) of adult pallid sturgeon (8. affus) in RPMA 2
by year




Legacy: overexploitation

Skewed sex ratios
Favoring males

CAVIAR
g ACIFENSER TRANSMONTANUS
INGREDIENTS: FARMED WHITE STURGEON ROE, SEA SALT
PERISHABLE, REFRIGFRATE BETWEEN 26° & 38° F
PRODUCT OF THE USA
PACKED BY BROWNE TRADING COMPANY
PORTLAND, MAINE 04101 - 800.221.7714




History of exploitation and
management of fish stocks

eCulture

—Common carp

—Game fish

*Conservation of fish

*Manage fishers

—Models




Johnny Fish-Seed era
*Mid 1800s to 1930

114 Thirtieth Annual Meeting

DISCUSSION ON CARP.

LED BY DR. 8§, P, BARTLETT.

Dr. Bartlett: From a practical standpoint I want to say to
you that the United States Fish Commission builded a great —
deal wiser than it knew when it introduced earp in the waters of
Illinois. 1 am here as representative of the United States Fish
Commission, and [ want {o say to you that the waters of Illinois
have proven more acceptable to carp than many of the other
waters. I want to speak of that of which I know. The work of
the Fish Commission depends entirely of course upon the money
they have to run their business, Tt is getting to be practically a
matter of dollars and cents, this Fish Commission business, and
ought to be in the various states, but that is particularly true in
Mlinois. There is, perhaps, no one here that has been a sironger
advoeate in years gone by of protection than myself. 1 early
made up my mind that any law the enforcement of which
wonld kill a fisherman was next to gospel. I have changed my
mind as to that considerably and believe now in propagation
rather than protection. The last legislature of Illinois enacted
laws which prohibit the taking of black bass, wall-eyed pike, ete.,
except with hook and line during the whole season. The carp on
the other hand have been subject to a little more of the open sea-
son and are permitted to be caught more months in the year. T
want to say lo you briefly, however, and without giving yon any
reasons fov it, because you all know what my reasons are, that the
carp have produced in the State of 1llinois more money than all
other fish put together. That secms like a pretty hard statement
to make, but it can he verified, and T want to say to you that there

are more carp eaten on the hotel tables in the State of Illinois
o cmee athaw Bak T hasin hane aanwad  srith #end amasasar id

Bartlett, S. P. 1901. Discussion on Carp. Transactions of the American
Fisheries Society 30:114-132.



Advent of Rail: Fish Car Era

1870s-1930s

http://www.catskillarchive.com/rrextra/fishcar.Html



Truck era

*| 939 Bureau of Fisheries report put it,

"The same number of fish can be carried by
truck as by distribution car, to destinations
within a radius of approximately 300 miles, at
about one-fourth the cost.” '




Common Carp spread

18]

Note: Time series reflects NAS data and may not accurately reflect actual species spread.
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Legacy: Water quality

Before carp removal in
Ventura Marsh

After carp removal in Ventura
Marsh



ARKIVE

www.arkive.org




Put and take era (1950s-1960s)

*Planting fingerling sized fish (put and grow)
was not sufficient.

*Poor water quality y_
*Clean water act e g, W
1972 N
cutoss "8 ©
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Cuyahoga River Burns
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1948 Fire: The Cuyahoga River on fire in 1948. 1952 Fire: Firefighters attempt to extinguish the flames of the 1952 Cuyahoga River fire.

Image courtesy of Cleveland State Library Special Collections Image courtesy of Cleveland State Library Special Collections

0il Slick, 1965: An oil slick in the Cuyahoga River in 1965.

Image courtesy of Cleveland State Library Special Collections
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