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Field Work Completed or in Progress and Summary of Results 
 
Burbot 
 

Field Work for the 2005-2006 
burbot sampling season will commence 
in late October. Last quarter we reported 
that we had long term telemetry records 
for 11 burbot.  These records spanned 
two or more spawning seasons from 
1994 through 2004.  Three Goat River 
spawners fit the requirements for two 
step migration patterns of moving 5 km 
or more in 10 days or less.  What was 
important was to determine the 
interaction of discharge and temperature 
on burbot migration.  We used logistic 
regression analysis to help us determine 
the probability of burbot movement or 
spawning migration under cooling water 
conditions and changing river discharge 
from autumn through winter.  Kootenai 
River temperatures (°C, measured at 
Bonners Ferry gage BFEI), discharge 
(measured at Leonia gage, LEOI, located 
30 km upstream from Bonners Ferry), 
the standardized discharge-temperature 
interaction and 172 telemetry locations 
for three Goat River spawners with a 
total of seven spawning seasons were 
used for the months of October through 
March.  Although, on some winter days 

low discharge accelerates the cooling of 
the Kootenai River water, the auto 
correlation of the two was not detected 
in our analysis.  The relationship 
between the dependent variable MOVE 
(Probability, Pr(Y=1) and the 
independent variables TEMP (°C), 
DISCHARGE (m3/s) and the 
standardized discharge-temperature 
interaction (Z DISCHARGETEMP) was 
statistically significant: GM = 86.11, p 
<0.00001). Burbot migration was 
motivated with decreasing temperature 
and discharge.  The logistic model 
predicting the logit (MOVE) was: 
12.5182 – 3.07251 (Z 
DISCHARGETEMP) – 0.87674 
(TEMP) – 0.02366 (DISCHARGE) 
 
Standardized logistic regression 
coefficients for the model indicate that 
the interaction variable (Z 
DISCHARGETEMP) appeared to have 
the strongest effect on the dependent 
variable MOVE.  We also examined the 
relation of the logistic model of 
temperature and discharge for the three 
Goat River spawners to the probability 
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of spawning migration on a temporal 
scale pre and post Libby Dam (Figure 1).  
Prior to Libby Dam the model predicts 
these burbot spawners to the Goat River 
would have followed a very consistent 
pattern of migrating in November to 
spawn.   The relation of post-Libby Dam 
discharge and temperature shows a very 
unpredictable pattern of migration.  

Although, because discharge is usually 
less than 300 m3/s in October the post-
dam modal shows a high probability of 
spawning, which is misleading because 
it appears that migration probability is 
high regardless of the warmer water. 
This information will be important to 
guide a systems operation request based 
on temperature and Libby discharge.
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Figure 1. Predicted probability of Goat River burbot spawning movements based on 

logistic  regression  model using historical discharge and temperature data, pre- 
and post-Libby Dam construction. 

 
 
Rainbow and Bull Trout 
 
 
The Kootenai River creel survey 
continued through September. Data is 
still being entered, but fishing pressure 
appeared to increase in July and August, 

relative to April through June. Some 
rainbow trout over 16” (406 mm) are 
being caught. Stream surveys to 
determine westslope cutthroat trout 
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distribution in the Kootenai River 
drainage continued in July and August. 
A total of 19 streams were surveyed, 
with.14 of those streams containing 
apparent cutthroat trout (Table 1). 
Cutthroat trout genetics samples were 
collected and will be analyzed by the 
IDFG genetics lab. Deep Creek 

discharge data from 2004 was 
summarized and work was started on the 
2004 annual report. After much delay, a 
new boat (to be used for electrofishing) 
was delivered in August. The boat had to 
be equipped with wiring, lights, etc. in 
preparation for fall electrofishing. 

 
Table 1. Streams surveyed for westslope cutthroat trout and numbers of genetics samples 
collected, Kootenai River drainage, summer 2005. 
 
  Number of   
 cutthroat trout  
 genetics samples  

Stream collected Comments 
Bussard Cr. 36  
Cannuck Cr. 58  
Copper Cr. 50  
Davis Cr. 50  
E. Fork Mission Cr. 61  
Faro Cr. 41  
Gillon Cr. 0 Brook trout and torrent sculpin collected 
Highland Cr. 0a Only brook trout were collected 
Hellroaring Cr. 50  
Keno Cr. 56  
Kreist Cr. 35  
M. Fork Boulder 50  
McDougal Cr. 0 No fish 
Mill Cr. 50  
Mission Cr. 51  
Rutledge Cr. 0 No fish 
Skin Cr. 84  
Spruce Cr. 50  
Unnamed trib. To E. Fork Boulder Cr. 0a No fish 
 
a Sampled in cooperation with the Idaho Department of Environmental Quality 
 
White Sturgeon 
 

Field activities performed during 
this quarter included larval sampling by 
d-ring and ½ meter nets, gill netting, 
adult sampling, and report writing and 
data analysis.   

Larval sampling during the 
period included D-ring and ½ meter nets 

fished at the surface, mid-channel, and 
on the river bottom.  Most of the 
sampling occurred upstream of Bonners 
Ferry below the embryo release sites to 
document any larval recruitment from 
the embryo release experiment.  Most of 
the larval sampling occurred at night, 
when sturgeon larvae are thought to be 
drifting and more vulnerable to our 
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post-hatch larval drifting period and 
sampling under these high flow 
conditions is difficult and dangerous 
(Figure 2).  Over 900 non-target larval 
and juvenile fish were collected in the 
drift nets, but no white sturgeon larvae 
were collected in 2005.     

Gillnetting was conducted at 10 
sites to determine density, distribution, 
and length-frequency and age 
distribution of hatchery reared and wild 
juvenile white sturgeon in the Kootenai 
River.  Gillnetting began in July and will 
continue into October.  Two-hundred 
twenty-one hatchery reared and two wild 
white sturgeon juveniles were sampled 
during the quarter.  Most of the juveniles 
were collected at Rock Creek.  Catch 
rates increased as water levels decreased. 

Adult sampling was conducted 
for 2 days in September and 4 females 
and 3 males where implanted with 
Vemco transmitters.  The purpose of this 
activity was to determine fall 
distribution and density of adult white 
sturgeon and to implant Vemco 

transmitters to study spring spawning 
movements.   

A pilot study is planned for 
November 2005 which includes placing 
large rock substrates in a 200 ft long by 
90 feet wide area in the Shorty’s Island 
spawning reach (Figure 3).  Adult white 
sturgeon tagged in fall 2005 and in 
previous years will be used to address 
the degree of use of this newly created 
habitat.  Information learned from this 
pilot study will be used to develop large-
scale 1135 USACE program habitat 
projects that may improve spawning and 
rearing conditions for white sturgeon. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Larval sampling conditions below Site 1(rkm 274), Kootenai River, Idaho, 2005. 
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Figure 3. Proposed substrate enhancement pilot study site at Shorty’s Island (rkm 230.5), 

Kootenai River, Idaho, 2005.  
 
 

 
Nutrient restoration 

 
The last two permits required for 

nutrient additions to the Kootenai River 
were obtained from IDWR and USFS to 
allow the application pipe to be placed in the 
river.  The first week of July, the 250 m long 
12 mm pipe was laid down to the Kootenai 
River on the Idaho side of the border near 
Leonia, MT.  This same week, 4200 gal. of 
Phosphate (10-34-0), 5200 gal. of Nitrate 
fertilizer (32-0-0), and 2100 gallons of water 
(for site cleanup and dilution) were 
delivered to the injection site.  The tank and 
application system were then tested with 
water, giving a clear understanding of how 
the system worked.  Flow tests were 
successful, and provided valuable flow 
calibration through low-flow sensors that 
were in place. 

With the green light for nutrient 
additions given, phosphate fertilizer was 
added to the river on July 13, 2005 at the 
rate of 0.31L/min at a river flow of 25,559 
cfs.  At this concentration, additions were to 

achieve 1.5 ug/L of phosphate.  Nitrate was 
not added due to adequate levels of nitrate at 
the beginning of the experiment.  Additions 
of phosphate were initiated at half the 
optimum concentration for growth in order 
to build insect numbers for the following 
season.  This was done for initial concerns 
that an excess in algal production would 
accrue and be sent down river with a lack of 
insect biomass for uptake through the food 
web.   

Within three weeks of application, 
extremely good algal growth was apparent 
on substrates lining the bank within 200 
meters of the application pipe (Figure 4).   

Throughout the application period, 
algal growth was visible in locations 
previously void of growth.  Water samples 
taken throughout the summer indicated that 
orthophosphate levels were still extremely 
low (below detection limits) even within 1 
rkm below the outlet pipe.  This indicated 
that we had the proper amount of uptake by 
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the surrounding biota with little or no 
surplus. 
 We performed two Rhodamine WT dye 
tracer tests to determine the extent of 
phosphate mixing below the application site 
(Figure 5).  The results showed that the 
water tracer (with very similar viscosity and 
specific weight as phosphate) is fully mixed 
to its fullest potential approximately 1.5 rkm 
below the application pipe. 

 Although nitrate was on site in case 
ambient nitrogen levels dropped below 
30ug/L, none was used since ambient 
concentrations stayed, on average, above 85 
ug/L the entire season. 
 Phosphate additions stopped on 
September 28, 2005.  Approximately 21,000 
L of phosphate was used during the 11 week 
growing season (Figure 6). 

 

 
 
Figure 4. Top panel - a comparison of algal growth above and below the nutrient release 

site.  Bottom panel - exposed shoreline after discharge was reduced showing 
calcium carbonate deposit (a byproduct of algal production??). 

 

  Shoreline 200 meters below application pipe 

Rock from 200 
meters above 

application pipe 

Rock from 200 
meters below 

application pipe 
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Figure 5. Plume of dye below the release site showing distribution of nutrients. 
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Figure 6.  Phosphorus addition rate and temporal distribution in 2005. 
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Meetings Held/Attended, Communication, and Accomplishments for the Quarter: 
 
• Pete and Vaughn participated in several Kootenai River White Sturgeon Recovery 

Team (KRWSRT) conference calls and meetings and gave program updates. 
• Pete assisted Region 1 management biologists with bull trout redd counts in the Priest 

river drainage. 
• Vaughn managed the Second International Burbot Symposium for the 2005 annual 

AFS meeting and had three presentations and coauthored two on white sturgeon 
• Vaughn had one news interview  
• Vaughn and Pete have been working closely with the PRP habitat enhancement 

project for white sturgeon spawning 
• Everyone worked at least one or two county fairs 
• Vaughn and Diane prepared a telemetry ms. for consideration for the Proceedings of 

the Second International Burbot Symposium 
• Jody participated in a multi-agency effort to evaluate Deep Creek stream and riparian 

habitat condition. 
• Ryan and Charlie Holderman of KTOI met again with Peter Ward, the Canadian 

engineering contractor assisting with nutrient restoration 
• Ryan had frequent meetings with BPA, KTOI, and the public for the ecosystem 

project needs. 
 
 
Next Quarter Activities and Meetings: 
 
White sturgeon 
 

• Telemetry 
• Report writing and data management 
• Data analysis of depth sensitive radio telemetry research 2002 and 2003  
• Finalize 2004 annual report and send 2005 out for review 
• Data analysis of 2005 telemetry data  
• Prepare presentations and data summaries for Recovery Team 
 

 
Rainbow and Bull Trout 
 

• Continue creel survey on the Kootenai River through October. 
• Complete bull trout redd surveys on Boulder and North and South Callahan 

creeks. 
• Electrofish for rainbow trout to determine population structure in the Kootenai 

River. 
• Continue summarizing 2004 data and writing the 2004 annual report. 
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Burbot 
 

• Finish the 05 annual report 
• Continue coordinating with the University of Idaho on burbot DNA analysis 
• Begin hoopnet sampling of burbot 
• Work with the KVRI Burbot Committee on an SOR 

 
Ecosystem Rehabilitation 
 

• Complete fall electro-fishing; the first post treatment fish information collected to 
date. 

• Put in a secure gate to reduce vandalism at nutrient site. 
• Put up pole/ roof structure to reduce snow load and reduce viscosity changes of 

the nutrients. 
• Hold nutrient sub-committee meeting on post-fertilization efforts and upcoming 

season needs. 
• Update KVRI on fertilization efforts and results for this growing season. 

 
 

 
Cc. Lee Watts & Scott Bettin (BPA) 

Sue Ireland (KTOI) 
Colin Spence (BC Fisheries) 
Brian Marotz (MFWP, Kalispell) 
Gary Barton (USGS) 
Jeff Laufle & Greg Hoffman (USACE) 
Steve Duke, Bob Hallock (USFWS) 
Virgil Moore, Steve Yundt, Ned Horner, Chip Corsi, Greg Johnson, Fred 
Partridge, (IDFG) 
Boundary County Commissioners 

 

 


