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Announcements

•Reminder to see website for content, links, 
and so on. 
https://mcolvin.github.io/WFA4313-Fisheries-
Management/

•Lab information posted

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


How do you tell if fish is fresh?





Class Topics
1. Time periods in fisheries management

2. Population dynamics



NAVIGATION AND FLOOD 
CONTROL ERA



Authorizations

•Rivers and Harbors Act (1899)

–Navigation

•Flood Control Act

–Damming



Pre 1930s



Wing Dike Construction 
at Indian Cave Bend, 

Nebraska, Missouri 
River, 

10-1935, Source: USACE

Channelizing The River



Channelizing The River

Sourece:https://lh3.googleusercontent.com/CqCwB6CLbVPUjmpPjjM2aqNWlJktKuqYu_0ixajc5dR9zqCqBrMfh
GncUJWIFvaZpL431SWYwWWCwvVJSGEUHpDZIU7gGp9QEHCTjCWeWGBOclB6UePH31lYhAThkWtxvpfcq
WJeIAM



Elevated Flows



Dam Era Early to Mid 1900s



1930s-1960s



Additional Dams…
3. Garrision Dam

4. Oahe Dam
6. Big Bend Dam

2. Fort Randall Dam 5. Gavins Point Dam

1. Fort Peck Dam





Willamette basin spring Chinook

Anadromous species 
of conservation need

-Threatened status 1999
- Anthropogenic 
modifications



Spring Chinook life history
Redds & 

eggs Parr (0+)Hatch Fry (0+)

Smolt (1)

Mini jack (2)

Jack (3)

Adult  (4)

Adult  (5)

Adult  (6)
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1950-60s Barriers to adult 
migration

www.nwd-wc.usace.army.mil

Big Cliff

Big Cliff: 1953

Foster

Foster: 1968

Cougar: 1963CougarFall Creek: 1966

Dexter: 1954

Fall Creek &
Dexter

Willamette Falls



Limited natural reproduction

www.nwd-wc.usace.army.mil

Big Cliff: 1953

Foster: 1968

Cougar: 1963Fall Creek: 1966

Dexter: 1954 Big Cliff

Foster

Cougar

Fall Creek &
Dexter



Holistic era 1960s to present

•Look at the whole picture

•Need to manage 

–Fishing

–Habitat

–Nuisance species

–Multiple species management



Maximum sustainable yield
•Allow some fish to grow before harvesting at a level 
to promote the greatest long term yield

•Ineffective due to dependencies on exploited forage
–Bass eat bluegill, both are harvested (Forbes 1887)

–Need to be managed together 



Optimum sustained yield

•Failures in management using MSY

–~75% of fisheries resources are fully or overexploited

–Estimates of collapse of global fisheries by 2048

•Optimum sustained yield (OSY)

–Broader goals and policies than fishery yield

•Integrated view of aquatic systems

•More holistic view



Nuisance fish considerations
•Sea lamprey control in Great Lakes



Push for holistic management

• Magnuson Stevens Act- National Standard

–(1) Conservation and management measures shall prevent 
overfishing while achieving, on a continuing basis, the optimum 
yield from each fishery for the United States fishing industry.

–(2) Conservation and management measures shall be based upon 
the best scientific information available. 

–(3) To the extent practicable, an individual stock of fish shall be 
managed as a unit throughout its range, and interrelated stocks of 
fish shall be managed as a unit or in close coordination. 



“No fish is an island”
•Optimum sustained yield (OSY) attempts to 
integrate a broad range of goals not just 
fishery yield (biodiversity, function)



Development of ECOPATH

•Mass balance   

–Conservation of mass



A holistic view of aquatic systems

•Heir to Odum

–24 attributes

•Ecosystem 
level functions



Use of ECOPATH

•169 countries
•>7000 users
•NOAA top ten 
break through



ECOPATH Levels of organization

•Populations- biotic components 
•Communities

–Consumers
–Primary Producers
–Detritus

•Ecosystem
–Fishery
–Environment

•Forcing functions

Fishery

Aquatic 
communities

Populations
Environment

Detritus



Restoration & Conservation 
Era

•163 
Threatened & 
endangered 
fishes



In Mississippi



Recovery of the Oregon Chub

•Endangered 1993

•Unlisted 2015, first 
fish ever!



WF4313/6413-Fisheries 
Management

Module 2: Population Dynamics



A fishery

Fish

Value

Habitat

Fish can influence 
habitatFish need habitat

Fish have social & 
economic  value



Fisheries Management Conceptually



Fisheries Management Conceptually



“The trouble with fish is that you 
never get to see the whole population.   
They’re not like trees, whose numbers 

can be estimated by flying over a 
forest.  Mostly you see fish only when 

they’re caught…” Schnute 1987



Our “view” of fish populations comes 
from a variety of sources: anglers, 

commercial fisheries, and sampling 
gears.  Each has inherent biases, and 
we rarely have complete information 

about the fishery of concern.



Thinking inside the box

Fish Value Habitat

10 Fish or
28 Kilograms



Thinking inside the box

Fish Value Habitat

10 Fish or
28 Kilograms



Thinking outside the box

Population dynamics in a nutshell:

Inputs LossesPopulation

[Population change] = [Inputs] – [Outputs]



Year = 2015 Year = 2016



Year = 2015 Year = 2016



Year = 2015 Year = 2016



Year = 2015 Year = 2016

N = 18
B = 180

N = 0
B=0

Fish

Value

N = 7
B=70

Value

N = 11
B = 110

Fish

Remains in pop.



Revisiting gains and losses

Change in abundance (dA=gains-losses) can be 
independent or dependent of population 
abundance

Abundance

dA

Abundance

Independent Dependent



Population dynamics

• What are population dynamics?
• Suppose in 2015 we have a pond with 11 

Largemouth Bass in it.



Population dynamics model types

Equilibrium

Dynamic

Dynamic

Deterministic

Deterministic

Stochastic

Time
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Change in population abundance over 
time
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Year Abundance Abundanceyear+1-Abundanceyear

2015 11 4 = 15-11 
2016 15 -5 = 10 - 15
2017 10 3 = 18-10
2018 18 2 = 20-18
2019 20 3 = 17-20
2020 17 -5 = 12-17
2021 12 ? = ?-12



Population changes (gains & losses)

Year Abundance Abundanceyear+1-Abundanceyear

2015 11 4 = 15-11 
2016 15 -5 = 10 - 15
2017 10 3 = 18-10
2018 18 2 = 20-18
2019 20 3 = 17-20
2020 17 -5 = 12-17
2021 12 ? = ?-12



Year Abundance Abundanceyear+1-Abundanceyear

2015 11 4 = 15-11 
2016 15 -5 = 10 - 15
2017 10 3 = 18-10
2018 18 2 = 20-18
2019 20 3 = 17-20
2020 17 -5 = 12-17
2021 12 ? = ?-12

1year year
dAbundance Abundance Abundance

dt += −



Independent or dependent?
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These are ‘net changes’ in 
the population 
over time



Gains and losses

Reflect the balance of population gains and 
losses



Gains and losses
Population dynamics in a nutshell:

Abundance
Population
Gains

Population
Losses

dAbundance gains losses
dt

= −


	WF4313/6413-Fisheries Management
	Announcements
	Slide Number 114
	Announcements
	How do you tell if fish is fresh?
	Slide Number 117
	Class Topics�1. Time periods in fisheries management�2. Population dynamics�
	Navigation and Flood control era
	Authorizations
	Pre 1930s
	Channelizing The River
	Channelizing The River
	Elevated Flows
	Dam Era Early to Mid 1900s
	1930s-1960s
	Additional Dams…
	Slide Number 128
	Willamette basin spring Chinook
	Spring Chinook life history
	Spring Chinook life history
	1950-60s Barriers to adult migration
	Limited natural reproduction
	Holistic era 1960s to present
	Maximum sustainable yield
	Optimum sustained yield
	Nuisance fish considerations
	Push for holistic management
	“No fish is an island”
	Development of ECOPATH
	A holistic view of aquatic systems
	Use of ECOPATH
	ECOPATH Levels of organization
	Restoration & Conservation Era
	In Mississippi
	Recovery of the Oregon Chub
	WF4313/6413-Fisheries Management
	A fishery
	Fisheries Management Conceptually
	Fisheries Management Conceptually
	“The trouble with fish is that you never get to see the whole population.   They’re not like trees, whose numbers can be estimated by flying over a forest.  Mostly you see fish only when they’re caught…” Schnute 1987
	Our “view” of fish populations comes from a variety of sources: anglers, commercial fisheries, and sampling gears.  Each has inherent biases, and we rarely have complete information about the fishery of concern.�
	Thinking inside the box
	Thinking inside the box
	Thinking outside the box
	Slide Number 156
	Slide Number 157
	Slide Number 158
	Slide Number 159
	Revisiting gains and losses
	Population dynamics
	Population dynamics model types
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2015 … 2021
	Change in population abundance  over time
	Slide Number 172
	Population changes (gains & losses)
	Slide Number 174
	Independent or dependent?
	Slide Number 176
	Gains and losses
	Gains and losses

