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Announcements





Revised Schedule**
• October 30 = Group 1 @ Panther Creek
• November 6th = Group 2 we’ll do something
• November 13th = NO LAB… 
• Exam II = November 14th

• November 20th = PIT Tag Telemetry
• November 20th by 5pm – article to brief
• November 27th –No lab work on your briefs
• December 4th Brief presentations



WHERE WE LEFT OFF 





Why is carp management important?



Management Objectives

• Refuge:  Duck Use Days

• Carp have a negative effect on water quality 
and macrophytes

• Ducks do not use poor areas if they don’t have 
to 

• Don’t meet management objectives…



Ballast water



Management strategies



Prevent-Example

• Baitfish must be from 
watershed to be used

• No transport across state lines



Prevent-Example

• Eurasian water milfoil



Eradicate

• Rarely effective

• Limited to small, easily-accessible, closed 
systems

Eradication is best attempted almost 
immediately upon discovery of the new invader 
population (Simberloff 2009)



INVASIVE & INTRODUCED SPECIES 
MANAGEMENT CONTINUED



Control

• Reduce population to level that minimizes 
impact

Control 
program
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Methods of Eradication & Control

• Chemicals

– Rotenone, Lampricide

• Physical

– Traps, nets, explosives, water level, electrofishing, 
commercial fishing

• Biological

– Predator & prey, pathogens, daughterless 
technologies, pheromones



Chemicals



Physical

• Fishing

– Commercial

– Recreational



Biological

• Predator prey
Tiger musky & brook
trout

• Pathogens
Koi Herpes virus-carp

• Pheromones
Lamprey, brook trout



But I really want to introduce a fish…

American Fisheries Society Position (taken from 
Policy Statement 15)

1. Rationale

2. Search

3. Preliminary assessment of the impact

4. Publicity and review

5. Experimental research

6. Evaluation or recommendation

7. Introduction



Rationale

Reasons for seeking an import should be clearly 
stated and demonstrated. It should be clearly 
noted what qualities are sought that would 
make the import more desirable than native 
forms.



Search

Within the qualifications set forth under 
rationale, a search of possible contenders should 
be made, with a list prepared of those that 
appear most likely to succeed, and the favorable 
and unfavorable aspects of each species noted.



Preliminary assessment of the impact

This should go beyond the area of rationale to 
consider impact on target aquatic ecosystems 
and general effect on game and food fishes or 
waterfowl, aquatic plants, and public health. 
The published information on the species should 
be reviewed, and the species should be studied 
in preliminary fashion in its biotope.



Publicity and review

The subject should be entirely open, and expert 
advice should be sought. It is at this point that 
thoroughness is in order. No importation is so 
urgent that it should not be subject to careful 
evaluation.



Experimental research

If a prospective import passes the first four 
steps, a research program should be initiated by 
an appropriate agency or organization to test 
the import in confined waters (e.g., experimental 
ponds).



Evaluation or recommendation

Publicity is in order and complete reports should 
be circulated amongst interested scientists and 
presented for publication in the Transactions of 
the American Fisheries Society.



Introduction

With favorable evaluation, the release should be 
effected and monitored, with results published 
or circulated.



Restoration & Introduced Species?

A critical first step in dealing with a potential 
introduction is positive identification of the 
species to confirm the species is nonnative 
(Fuller et al. 1999).

Best of intentions for species recovery?



Colorado Greenback Trout





CLIMATE CHANGE & MANAGEMENT
Something we are wrestling with in fisheries



Climate change & water

• Amount

• Temperature



Precipitation trends



Amount

• Frequency of droughts

• Duration of droughts

• Changes/variability in precipitation

• Changes in snowpack



Amount



Amount









Temperature trends



Unusually warm water in recent months has 
caused high mortality for the young salmon, 
which are very temperature sensitive in their 

early life stages. Most years, about 25 percent 
of the eggs laid and fertilized by spawning 

winter-run fish survive. This summer and fall, 
the survival rate may be as low as 5 percent, 

according to Jim Smith, project leader with the 
U.S. Fish and Wildlife Service's Red Bluff office.



Climate & us







PNW - Wet



Example-Lake Whitefish



Lake Whitefish

• Spawn in fall

• Hatch in spring

“Research has observed positive relationship 
between recruitment and spring temperatures 
and ice cover and a negative relationship 
between recruitment and fall temperatures and 
fall wind speed.”



The other foot

“However, warmer fall temperatures, more 
wind, and less ice cover may inhibit egg survival 
and, consequently, Lake Whitefish production.”



Climate drives recruitment?



Results

“Potential for increased 
Lake Whitefish recruit-
ment in the Great Lakes 
with climate change and 
some shift in the 
distribution of the 
fishery.”



Spawners drive recruitment?



Disentangle climate and fishing?

• Tough to determine

• “Temperature increased by 2 degrees and 
survival will decrease 5%”

• Long time scales…



Pacific decadal oscillation


