
Response to ISRP Preliminary Recommendations and Comments 
 
Project ID: 31027 
 
Movements and Survival of Juvenile and Adult Bull Trout 
 
Joseph Zydlewski 
U.S. Fish and Wildlife Service 
Columbia River Fisheries Program Office 
Habitat and Natural Production 
9317 Highway 99, Suite I 
Vancouver, WA 98665 
(360) 696 - 7605 
 
The ISRP has asked for clarification of the methods and analysis to be used in this study.  
Specifically the following two general topics, population estimation methodology and 
backpack interrogation methods and interpretation, were named.  These points are 
addressed in the response below.   
 
I. A more thorough discussion of the mark recapture procedure … is needed.  
 
The tandem design proposed in this study affords advantages in the calculation of trap 
efficiencies and of population estimates.  Figure 1 is a map of the study site taken from 
the proposal.  The study site is shown schematically in Figure 2, where the relative 
locations of the interrogation array and screw traps are shown. 
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Figure 1.  Map of study site on Rush Creek. Figure 2.  Schematic of study site.
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Bull trout juveniles will be tagged in the up-river reach ( between the interrogation array 
and the impassable falls approximately 2 km upstream).  Migration will subject these fish 
to “capture” by the interrogation array and, subsequently, by the two screw traps.    
 
Determination of efficiencies will be performed for both the interrogation arrays and the 
screw traps.  Interrogation array efficiency will first be assessed by mapping the field of 
the antennae to ensure that there are no “holes” (i.e. areas where a tag might not be 
detected).  Quantification of efficiency using tagged, neutrally buoyant “dummies” will 
provide a predicted efficiency to identify tagged fish passing the array.  It should be noted 
that efficiency past the interrogation array is expected to be greater that 95%.   
 
In practice, having both the array and the screw traps operated in tandem will allow for 
the mutual estimation of efficiencies using PIT tagged individuals as the “marked” group.  
All fish captured at the screw traps will be interrogated for the presence of a PIT tag. For 
example, if 20 fish are recorded as passing by the interrogation array and 10 of these are 
captured in Screw Trap 1, the efficiency of the trap can be estimated at 50%.  If 10 tagged 
fish are captured at either of the screw traps, and only 9 of these were “captured” as they 
passed the interrogation array, an efficiency of 90% would be reported.  
 
It is important to recognize that the number of fish marked with PIT tags prior to 
migration may not be sufficient to provide robust efficiency estimates for Screw Trap 1, 
and most likely not for Screw Trap 2 (further downstream and likely lower efficiency).  
As a result, upon capture un-marked fish (those not carrying a PIT tag) will be tagged 
with 23 mm PIT tags and released upstream.  This will increase the quality of efficiency 
estimates and increase the number of bull trout that can be included in adult recruitment 
estimates.  
 
The error associated with population estimates will depend on the quality of the trap 
efficiencies.  Migrant estimates will be calculated using a modified Peterson estimate.   
This includes the calculation of the following ratio: 
 
     e= (R+1)/(M+1) 
 
In this calculation, M is the number of marked fish and R is the number of recaptured 
fish.  The population (N) estimate is determined by the following where U is the number 
of unmarked fish captured. 
            N=U/e  
 
The arrangement of multiple recaptures in this study also allows the application of mark-
multiple recapture models.  Approaches similar to that described by Anderson et al., 
(1987) will provide more robust assessments of both population and variance than 
standard Peterson estimates. 
  



II. Backpack surveys…protocol and habitat assessment 
 
In-stream back pack surveys will be conducted to locate and enumerate tagged 
individuals. The surveys will be carried out at monthly intervals, conditions permitting.  
High water may preclude this approach during the winter months.  Because the study 
reach is approximately 2 km long, the entire reach will be “fished”.  Depletion models, as 
used for “3-pass” electro-fishing, will be used to estimate the number of tagged fish in the 
study reach. 
 
The ISRP has also pointed out that this field effort could be effectively coordinated with 
habitat surveys to gain insight into channel scale habitat use. This was the intent of the 
authors and adequate description in the text was an omission of the authors.  This will be 
facilitated by linking the backpack unit to a GPS so that the location of a fish will not 
only have a time and date stamp, but location coordinates.  Because of the automated 
nature of collecting this data, and the relatively short length of the study section, this 
work can be done with no change in the budget.  
 
In addition to surveying substrate, woody debris and channel scale classification, other 
stream physical and biotic characteristics will be assessed through the seasons.  These 
include temperature, flow, pH, canopy cover and macro-invertebrate production.  
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