
CRITFC Lab 6 – Setup of New Study for Oregon Stream, 
Anadromous Behavior, and Bioaccumulation of Pesticides 

in Lamprey and Salmon 
 



Zollner Creek is in the Pudding River Watershed 



The Oregon criteria for chlorpyrifos was exceeded 



Legacy pesticides (no longer used) include dieldrin 



Use calibrated model with chlorpyrifos & dieldrin  



Suggested tasks using Zollner Creek study 

• Explore boundary conditions 
– Area, depth, volume 

– Driving variables (discharge, nutrient loadings, TSS) 

– Pesticide loadings 

• Parameters for lamprey and salmon, including 
setup for anadromous behavior 

• Simulated bioaccumulation 
– Chlorpyrifos, dieldrin 

– Chinook salmon, lamprey 

• Action levels for human consumption 

• Lab 7 will examine ecotoxicity as a continuation 



Discharge and water depth are important 
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TSS estimated using regression on discharge 



Nutrients, especially nitrate, are high due to 
agricultural runoff 
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Time-varying chlorpyrifos loading extracted from 
USGS site record 

T1 H2O (ug/L)
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Pulsed loadings of dieldrin in solution provide a 
compromise between worst-case and best-case 

T2 H2O (ug/L)
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Date Dieldrin ug/L or Date Dieldrin

4/1/1997 0.006 3/30/1997 0

4/1/2003 0.003 4/15/1997 0.006

4/1/2006 0.002 4/30/1997 0

5/1/2007 0.009

mean 0.005 triangular distribution



Pacific lamprey larvae live as filter feeders in 
sediments for several years 



Chinook salmon  life cycle 



Setup for anadromous fish (lamprey) 



Spreadsheet for Anadromous Calculations 

New Interface Inputs Chinook salmon Dieldrin

Date of juvenile migration 2-Apr (Optional) Clearance Rate Calculator Inputs

Fraction of biomass migrating 100%

Date of adult return 2-May Nondissoc 1 fraction

Years spent off-site 4 WetWt 4000 g 25 g

Off-Site Mortality Frac 0.7 frac LipidFrac 20% g lipid / g ww

LogKow 5

AQUATOX Calculations From Existing Parameters

Clearance Rate (K2) 0.0026941 1/d Clearance Rate Calculator Output

Growth Multiplier 160.00                             frac Taken from mean weights K2 or Clearance 0.00269

Initial Lipid 20% g lipid / g ww

Return Lipid 20% g lipid / g ww LogK2 := -0.536 * LogKOW - Log10(Nondissoc) + 0.116 * POWER(WetWt,RB)/LFrac;

Biomass departing 0.05 g/m2

Conc in Departing Fish 1.60 ppb ug/kg ww

"Off-Site Environment" Intermediate Calculations

Initial Lipid Norm Conc 8.0 ug / kg lipid

Time off site 1491 days

Depuration effect 1.8% multiplier

Growth effect 0.625% multiplier

"Off-Site Environment" Results (passed back to AQUATOX)

Biomass Returning 2.400 g/m2 fn growth and mortality

Return Conc 0.000 ug/kg ww fn depuration and growth effect

Return Lipid Norm Conc 0.001 mg/kg lipid

Data Above 0.011195% pct remains from original dry weight value.

0.011195% pct remains from original lipid normalized value.



In this simulation the larval lamprey are stable over 
the period of the simulation and the adults exhibit  an 

annual return and slow decline (they do not eat) 

Lamprey, adult (g/m2 dry)

Lamprey, larval (g/m2 dry)
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Run on 11-6-11 12:43 PM
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Note: your simulation 
results may differ from 
those shown in the slides  



The simulated growth rate of larval lamprey is 
close to the observed rate  

Lamprey, larval GrowthRate (Percent)

Lamprey growth rate (Percent)
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Salmon and lamprey dominate fish community 
control simulation without pesticides 
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In the control simulation the peak juvenile 
salmon biomass may be too high 

Chinook Salmon, Juv (g/m2 dry)

Chinook Salmon (g/m2 dry)

Zollner Creek OR (Control)
Run on 11-6-11 4:35 PM
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Plotting the rates may provide some insights 
into what is behind the high biomass 

Chinook Salmon, Juv Consumption (Percent)

Chinook Salmon, Juv Defecation (Percent)

Chinook Salmon, Juv Respiration (Percent)

Chinook Salmon, Juv Excretion (Percent)

Chinook Salmon, Juv Predation (Percent)

Chinook Salmon, Juv Mortality (Percent)

Chinook Salmon, Juv Recruit (Percent)
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T2Pikeminnow(ppb) (ug/kg wet)

T2White Sucker(ppb) (ug/kg wet)

T2Largemouth Bass, Lg(ppb) (ug/kg wet)

Dieldrin sucker (ug/kg wet)

Dieldrin pikeminnow (ug/kg wet)

Dieldrin bass (ug/kg wet)

  

T2 H2O (ug/L)

Zollner Creek OR (PERTURBED)
Run on 11-7-11 8:19 AM
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Dieldrin tissue concentrations are verified with 
limited data for three species 



Dieldrin in adult lamprey (data from 2009) 

T2Lamprey, adult(ppb) (ug/kg wet)

Dieldrin, lamprey adult (ug/kg wet)

Zollner Creek OR (PERTURBED)
Run on 11-7-11 8:19 AM

12/5/200112/5/200012/6/1999

u
g
/k

g
 w

e
t

3.0

2.7

2.4

2.1

1.8

1.5

1.2

0.9

0.6

0.3

0.0



Predicted concentration of dieldrin in fish 
exceeds action level of 2.3 ug/kg 

T2Chiselmouth(ppb) (ug/kg wet)

T2Dace(ppb) (ug/kg wet)

T2Shiner(ppb) (ug/kg wet)

T2Pikeminnow(ppb) (ug/kg wet)

T2Catfish(ppb) (ug/kg wet)

T2Lamprey, adult(ppb) (ug/kg wet)

T2White Sucker(ppb) (ug/kg wet)

T2Largemouth Bass, YOY(ppb) (ug/kg wet)
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T2Rainbow Trout YOY(ppb) (ug/kg wet)
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Chlorpyrifos in fish (ug/kg wet)  

T1Lamprey, larval(ppb) (ug/kg wet)

T1Dace(ppb) (ug/kg wet)

T1Shiner(ppb) (ug/kg wet)

T1Lamprey, adult(ppb) (ug/kg wet)

T1Largemouth Bass, YOY(ppb) (ug/kg wet)

  

T1Mtn. whitefish YOY(ppb) (ug/kg wet)

T1Chinook Salmon, Juv(ppb) (ug/kg wet)

T1Largemouth Bass, Lg(ppb) (ug/kg wet)

T1Mtn. whitefish adult(ppb) (ug/kg wet)

T1Chinook Salmon(ppb) (ug/kg wet)

Zollner Creek OR (PERTURBED)
Run on 11-7-11 8:19 AM
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Lipid-normalized Log BAF for chlorpyrifos in fish 

BAF Lipid T1Dace (log10BAF lipid)

BAF Lipid T1Shiner (log10BAF lipid)

BAF Lipid T1Lamprey, larval (log10BAF lipid)

BAF Lipid T1Lamprey, adult (log10BAF lipid)

BAF Lipid T1Largemouth Bass, YOY (log10BAF lipid)

BAF Lipid T1Mtn. whitefish YOY (log10BAF lipid)

BAF Lipid T1Chinook Salmon, Juv (log10BAF lipid)

BAF Lipid T1Largemouth Bass, Lg (log10BAF lipid)

BAF Lipid T1Mtn. whitefish adult (log10BAF lipid)

BAF Lipid T1Chinook Salmon (log10BAF lipid)
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Run on 11-7-11 8:19 AM
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AQUATOX enables one to “drill down” and 
determine what accounts for results 

T1Largemouth Bass, YOY GillUptake (Percent)

T1Largemouth Bass, YOY DietUptk (Percent)

Zollner Creek OR (PERTURBED)
Run on 11-7-11 8:19 AM
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Clearance rate is a fn of lipid, weight, and KOW 
Clearance calculator.xlsx can be used off-line 

Depuration as fn lipid, wt, and KOW

Dieldrin

Clearance Rate Calculator 

WetWt 4000 g (also try 25 g for juvenile)

LipidFrac 20% g lipid / g wet

LogKow 5

Nondissoc 1 fraction

Clearance Rate Calculator Output

K2 or Clearance 0.00269

LogK2 := -0.536 * LogKOW - Log10(Nondissoc) + 0.116 * POWER(WetWt,RB)/LFrac;



Closure? 

• You may wish to examine other aspects of the 
results or even make changes and re-run the 
model 

• However, Lab 7 is a logical continuation 


