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1.0 Introduction 
 
Bull trout (Salvelinus confluentus) have been classified as a species “of special concern” (Williams et al. 
1989).  Efforts have been made to ensure that this species continues to propagate and be able to  thrive in 
its native habitat.  The use of a province wide zero bag limit management strategy, implemented by Alberta 
Environmental Protection, Natural Resources Service in 1995, was one step towards achieving this goal.  
Copton Creek is one such catch and release fishery put in place in response to reduced abundance and 
distribution of sportfish in the province.  This problem is due to many factors, including increased access, 
overharvest, and degradation of habitat resulting from increased industrial activity. 
 
The need for research on the basic biology of bull trout has been acknowledged as a necessary requirement 
for their management within Alberta;  furthermore, it has been clearly indicated that future harvest of bull 
trout will not be permitted without this information (Berry 1994).  To begin understanding the dynamics of 
bull trout populations, the identification of several variables is necessary including abundance, recruitment, 
growth, catch and natural mortality.  A combination of fish trapping, electro-shocking, and test angling can 
enumerate adult populations and provide this important information.  The construction of a fish trap, in 
association with radio telemetry, and inventory sites on Copton Creek was one element towards the 
achievement of this goal in conjunction with the ongoing Kakwa River Bull Trout study (Hvenegaard and 
Fairless 1998). 
 
Copton Creek is characterized as a “pristine” environment due to the relatively low levels of industrial 
impacts in this area.  The forest is virgin within this region, in that it has not been commercially logged in 
the past.  Weyerhaeuser Canada, however, initiated a harvesting program in the fall of 1998 which involved 
the creation of large cutblocks within the Copton Creek basin (over 10 times the size of those suggested in 
current CFS operating ground rules (Alberta Environmental Protection 1994)).  There has been speculation 
as to the impacts that large cutblocks have on pristine aquatic environments, however, up to this point few 
investigations have been done.  The use of large unconventional cutblocks  has caused concern for fisheries 
managers. It is unclear how this type of plan would impact local fisheries and other aquatic characteristics. 
This concern prompted a request for a long term monitoring program by the Natural Resources Service and 
the Alberta Conservation Association.   
 
Upland timber harvest is the predominant land management activity in most bull trout 
restoration/conservation areas and it is often conducted within the second through fourth order streams 
where most bull trout spawning and rearing takes place (Sanborn et al. 1998).  Forest management 
activities have been shown to directly affect bull trout spawning incubation and juvenile rearing habitat 
quality (Sanborn et al. 1998).  Forest harvesting has been shown to increase total water yield, peak flow, 
sediment load, and water temperatures (MacDonald 1991).  The enumeration of  bull trout within this creek 
is thus an important baseline measurement from which to determine the effect timber harvesting will have 
on these fish populations and allow fisheries managers to protect critical habitat from this impact to make 
sure that the population is sustained. 
 
Previous studies have shown the Copton Creek basin to be an important spawning and rearing environment 
for bull trout and Arctic grayling (Thymallus arcticus) (Hvenegaard and Fairless 1998).  The objectives of 
this study were to :  (1) determine locations of critical spawning and rearing sites for bull trout within the 
Copton Creek watershed through the use of radio telemetry and backpack electro-shocking, (2) to 
enumerate adult bull trout during their upstream spawning movement and their post spawning downstream 
movement through the use of passive fish trapping.  This activity represents the baseline portion of the 
requested long term monitoring program in the Copton Creek basin. 
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2.0  Study area 
 
Copton Creek is located in the southern portion of the Northwest Boreal Region (ES4) within the Kakwa 
River drainage system.  Copton Creek, a tributary to the Kakwa River, flows in a north – northeasterly 
direction.  Four distinct creeks, Adelade, Beaverdam, Caw, and Grizzly, flow into Copton Creek.  The 
Copton Creek drainage is approximately 430 square kilometers.  The mouth of Copton Creek is located at 
54o 16’ 00” N and 119o 16’ 12” W.  No man made barriers exist along the length of the creek, however, 
seasonal barriers such as low flow and beaver dams do occur.  Copton Creek is a fifth order stream.  It 
drains from the sub-alpine natural region into the upper foothills natural region.  This area is in the northern 
range for bull trout.  See Figure 1 for a map of  the study area. 
 
Current industrial activities include open pit coal mining (Smoky River Coal Limited), and timber 
harvesting (Weyerhaeuser Canada Ltd.).  Both of these activities have been identified as high risk factors in 
all bull trout restoration and conservation areas (Sanborn et al. 1998).  Recreational activities include 
hunting, fishing, horseback riding, hiking, canoeing, camping, and off-road vehicle use.  One road 
(Beaverdam Creek road) extends from highway 40 to Copton Creek and is passable by 4X4 vehicles, 
ATV’s, and horses only. 
 
3.0 Methods 
 
The location of this study allowed it to overlap with the Kakwa River Bull Trout Program.  The Kakwa 
program has determined many of the critical spawning sites for bull trout within the Kakwa drainage 
through the use of radio telemetry.  Telemetry flights for both projects were shared as was manpower and 
equipment. 
 
R L & L Environmental Services (RL&L) also were involved in a monitoring/inventory program within the 
Copton Creek drainage.  Information was shared between the Alberta Conservation Association and R L & 
L and expanded the information base for this area. 
 
A fish trap was previously placed near the mouth of Copton Creek in 1995 (Figure 2).  As well, the 
Cooperative Fisheries Inventory Program (CFIP) has contributed significantly to the fisheries inventory and 
habitat classifications of the area.  See Figure 2 for locations at which CFIP teams have sampled from 1995 
to 1997, as well as historic data stored in the regional database.  This information together provided insight 
on proposed trap locations, as well as proposed inventory locations and the definition of critical spawning 
and overwintering habitats. 
 
Fish were captured with an aluminum conduit enumeration fence/trap, electro-fishing, angling, and seining, 
to determine relative abundance’s, distributions, movement patterns of bull trout. This watershed contains 
both fluvial and resident life history patterns of bull trout.  Work has been done to determine whether there 
are genetic differences between fluvial and resident bull trout (Groft et al. 1997).  The application of this 
information in the Kakwa River watershed remains to be seen.  Rainbow trout captured in this watershed 
area were introduced through lake stocking. 
 
3.1 Fish Trap 
 
An enumeration trap was placed near the mouth of Copton Creek (54o 15’ 17” N, 119o 16’ 5” W) on 
August 6th, 1998, 2.17 km upstream of the mouth at river km 115 of the Kakwa River (Figure 1).  The trap 
was removed on October 7th, 1998 and was in operation for 63 days.  The trap was constructed of evenly 
spaced vertical conduit pipe using a “V” notch design to permit entry to the trap (See Hvenegaard and Boag 
1993, for details).  The trap was fished in a one way fashion (only individuals moving upstream were
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fished).  Fish were ‘herded’ towards the trap and released in their direction of movement.  The trap was 
installed to provide data on the time at which bull trout enter and exit spawning tributaries (i.e. their 
spawning window), and to enumerate the number of spawning bull trout.  See Plates 1, 2, and 3 for a visual 
description of the trap. 
 
 Data collected at the trap included: 
 
1)  All fish life history  
 - fork length (FL) 
 - ageing structures from ARGR (scales) 
 - ageing structures from accidental BLTR mortalities (otoliths) 
 - direction of movement (i.e. which side of the fence they were captured on) 
 
 2)  Water flow/depth 
 - staff gauge measurement 
 
3)  Water temperature 
 -alcohol thermometer and HOBOTEMPR data logger 
 
4)  Capture method 
 - capture date 
 - electro-shocking seconds and meters (CPUE) 
 - angling hours and method (CPUE) 
 - number of fish observed but not captured 
 
3.2 Fish Sampling 
 
All bull trout and Arctic grayling were measured to the nearest millimeter at the fork. Sex and/or maturity 
were recorded when discernable. 
  
Trap catches were reported as those individuals which were captured either in the trap proper or from 
electro-fishing in the immediate vicinity upstream of the trap (Hvenegaard and Fairless 1995).  All bull 
trout and Arctic grayling >200mm FL were tagged with individually numbered FLOYR anchor tags. 
Tagged bull trout were adipose clipped to identify them as fish captured previously. The trap area was 
fished (electro-shocked, seined, and angled) periodically upstream and downstream (2-3 times per week). 
 
Tag colors used this year were green and blue.  Blue tags are presently used on the Kakwa mainstem.  
Historically orange tags have been used on Copton Creek (1995 trap) as well as yellow tags (Arctic 
grayling stock assessment 1997 (Ripley 1997) .  RL&L Environmental Services also used orange tags 
during the 1998 field season. 
 
3.3 Electrofishing 
 
Electrofishing was used to capture bull trout on both sides of the trap.  This method was also used for all 
inventory sites.  Capture efforts were sportfish specific, focussing  primarily on Arctic grayling and bull 
trout.  Other species were given less priority (sculpins, mountain whitefish, rainbow trout).  Electrofishing 
provided relative abundance and distributions of bull trout, as well as movement patterns and timing of 
migration.  
  
A Smith-Root Type XII backpack electro-fisher was used with an output of 0.3-0.5 amperes depending on 
depth, and conductivity.  In the case of inventory sites, representative sections, typically 300 - 400 m, of 
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streams were electro-fished in an upstream fashion with two person teams.  Fish habitat data were also 
collected using the same methodology as the Cooperative Fisheries Inventory Program (Hvenegaard 1995). 
 
3.4 Radio telemetry 
 
High frequency radio transmitters (Lotek EngineeringR) were implanted into selected bull trout >400 mm 
FL captured moving upstream.  The methodology used for implanting was the same as that of Hvenegaard 
and Fairless (1998), Bidgood (1980) and McKinley et al. (1992).  All bull trout were released in the 
immediate vicinity of capture.  A total of five re-location flights took place in 1998.    Flights were taken by 
helicopter as per Hvenegaard and Fairless (1998). 
 
3.5 Data analysis 
 
Data analysis was done using Microsoft EXCELR, Office Professional 97 edition, as well as JMPINR 
statistical software.  The GIS platform used was MAPINFOR Professional 4.5. 
 
4.0 Results 
 
Fish species captured or observed within the Copton Creek drainage is shown in Table 1 (see Appendix A 
for complete data set). Bull trout dominated the catch (Figure 5).  A total of 209 bull trout were sampled 
from Copton Creek and its tributaries.  Of these, 43 were recaptured from the time the trap was installed 
until it was removed.  The average fork length was 343 mm (range 70 – 674 mm).  This total from includes 
all bull trout caught in the trap, angling and backpack electro-shocking.  See Figure 6 for a complete length 
frequency description.  The total number of bull trout caught in the trap or in the immediate vicinity (300 
m) was 142 with an average fork length of 374 mm (range 215 – 674).  Figure 7 shows the length 
frequency distribution.  This is compared to an average fork length of 430 mm from the 1995 Copton trap 
(n=7). Forty four new blue tags and 133 new green tags were implanted.  Five blue tags, 4 orange tags, and 
2 yellow tags were recaptured.  Four new radio tags were implanted this year as well bringing the total 
number of radio tags in the Kakwa basin to 56.  Four mortalities took place.   
 

Table 1.  Fish species in Copton Creek drainage (as caught or observed). 

Species Taxa Acronym

Sport species

Bull trout Salvelinus confluentus BLTR

Arctic grayling Thymallus arcticus ARGR

Mountain whitefish Prosopium williamsoni MNWH

Rainbow trout Oncorhychus mykiss RNTR

Non-sport species

Slimy sculpin Cottus cognatus SLSC
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Figure 3.  Sportfish captured within Copton Creek drainage expressed as  
  percentages of total catch. 
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 Figure 4.  Length frequency distribution for captured bull trout (excluding recaptures) 
    within Copton Creek. 
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 Figure 5.  Length frequency distribution for bull trout caught at or in the immediate  
    vicinity of the fish trap. 
 
Table 2 shows a breakdown of percentage of bull trout greater than and less than 400 mm as per 
Hvenegaard and Fairless (1995).  Fork lengths >400 mm are used to define adult bull trout and indicates the 
availability of an individual to which a radio transmitter can be implanted.  All trap data, angling data, and 
inventory data were loaded into the Fisheries Management Information System (FMIS) under inventory 
project 216. 
 
 Table 2.  Descriptive statistics of bull trout found in Copton Creek drainage. 

Species FL<400 mm % of Total FL>400 mm % of Total

BLTR 154 74 55 26
 
An equation to predict total length from fork length for bull trout is given: 
 
 TL = 4.194395(FL) + 1.035898  (Hvenegaard and Fairless 1995) 
 
A total of 31 Arctic grayling were captured and sampled in Copton Creek.  Average fork length was 266 
mm (range 77 – 347 mm).   See Figure 7 for a complete length frequency description.  
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 Figure 6.  Length frequency distribution for captured Arctic grayling within Copton Creek.
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A total of 26 Arctic grayling were captured at or in the immediate vicinity of the trap.  The average fork 
length was 268 mm (range 77 – 347 mm).  The length frequency distribution is shown in Figure 8. 
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 Figure 7.  Length frequency distribution for captured Arctic grayling at fish trap 
 
Results from the HOBOTEMP data logger are shown in Figure 8.  As can be seen there was a steady 
decline throughout the fall.  There were two large decreases in minimum temperatures on September 26th, 
and on October 3rd.  No fish were seen aggregating below the trap after this temperature decrease.   
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 Figure 8.  Temperature profile at fish trap from HOBOTEMP data logger 
 
 
Staff gauge measurements are shown in Figure 9.  The staff gauge was installed during trap installation and 
removed the same day as the trap.  Water depth remained fairly constant throughout the study except for a 
dramatic rise in water depth in mid-August.  This was due to intense rainfall over a 3-4 day span.   
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 Figure 9.  Depth profile at Copton Creek fish trap as measured by staff gauge. 
 
Copton Creek displayed a strong degree of use by Kakwa River bull trout.  In 1998, 165 bull trout were 
captured at or near the trap.  This compares to 78 captured at or near the trap in 1995.  It is unknown how 
many of these are resident and fluvial.  This number is the minimum number of bull trout in the run size, 
undoubtedly more bull trout were not captured and enumerated before the trap was installed and/or after it 
was installed (see Timing). 
 
4.1 Angling 
 
Sample angling made up a large component of the study.  A total of 189 bull trout were captured angling.  
(Figure 10.).  Including the recaptured fish, the total number of bull trout captured was 223 fish over 50.25 
angler hours for a CPUE of 4.4 bull trout per hour.  Bull trout were caught both by fly fishing and spin 
casting.  The majority of initial captures and recaptures were caught approximately 300 meters upstream of 
the trap in a large, sheltered pool (n=147, see Plate 4), and at the confluence of Beaverdam Creek and 
Copton Creek (n=67). Bull trout captured in the pool near the trap were significantly larger (FL=373mm) 
than those captured at the Beaverdam Creek confluence (FL=300mm, t=7.94, p<0.0001, alpha = 0.05).  
Angling was done from the trap downstream to the confluence to determine if trap avoidance was taking 
place.  No aggregations were observed. 
 
The number of anglers seen was low and confined mainly to week-ends.  Most anglers were satisfied with 
the current catch and release fishery.  Reports of illegal harvest in this area were not uncommon. 
 
4.2 Inventory sites  
 
Five sites were backpack shocked to determine presence of sportfish species (Figure 11).  Thirty four 
sportfish were captured with a total effort of 6967 sec over 1480 m  for a mean CPUE of 22.9 fish/km or 
0.49 fish/100 sec (See Table 3).  These sites were selected by availability (i.e. access), water flow/depth, 
and on work done by CFIP, Fish and Wildlife, and private consultants (most commonly RL&L).  Copton 
Creek had too high offlows in most areas and could not be backpack shocked, except in the headwaters and 
in areas where the flow was low and the channel was narrow.  All but one of the sample sites contained bull 
trout.  Of these, young-of-the-year were found at only one location , in the Copton Creek mainstem 
(inventory site #4). 
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4.3 Angling versus Electro-shocking 
 
Both angling and electro-fishing gear types were important in order to capture all size classes of sportfish, 
however, due to the large size of Copton Creek it was rarely possible to use backpack shocking. In these 
cases,  test angling was an important sampling tool.  See Table 4  for a complete break down of comparison 
between these two capture methods.  As can be seen the angling component captured significantly larger 
bull trout than the electro-fishing component (t=16.0661, p<0.0001, alpha = 0.05), however, the sample 
size was much larger for the angling component (189 versus 20).  For Arctic grayling, there was no 
significant difference between the angling component and the electro-fishing component (t=1.016, p>0.05, 
alpha = 0.05), however, again the sample size was small (22 versus 6). 
 
 Table 4.  Angling as compared to electroshocking as a capture method for Copton Creek. 

Species # Angled Average FL (mm) Range (mm) # Shocked Average FL (mm) Range (mm)

BLTR 189 351 215 - 674 20 251 70 - 643

ARGR 22 266 202 - 335 6 255 77 - 305

Angling Electro-shocking

 
 
4.4 Length at maturity data 
 
Maturity data was obtained for only a small proportion of bull trout.  These bull trout were all found 
moving downstream or were found on the upstream side of the trap.  See Table 5 for maturity data.  Little 
length at maturity data exists for bull trout in this area.  One reason for this is that the current population 
may not be able to handle sacrificing the necessary numbers of bull trout needed to accurately estimate age 
at maturity.   
 
 
              Table 5.  Maturity data for bull trout within Copton Creek drainage. 

Sex # Individuals FL Range (mm)

Mature males 7 292-408

Mature females 2 350-421
 
 
4.5 Mortalities 
 
A total of 5 bull trout mortalities were recorded (or 2.4% of the total).  Of these mortalities one was by 
predation (osprey kill), one was caught between the conduit of the trap, and three were found dead in front 
of the trap, their exact cause of death unknown.  These specimens were stored for later analysis
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4.6 Timing of Captures 
 
The majority of bull trout captured at or in the immediate vicinity of the trap (within 500 meters) were 
captured within a two week span in September.  These capture methods included angling and electro-
shocking.  As can be seen in Figure 12, a large pulse of fish were captured in mid-September, in their 
downstream migration. 
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       Figure 12.  Record of bull trout captures by date at the fish trap or in the immediate vicinity (500m). 
 
 
4.7 Movement patterns determined by radio telemetry 
 
Four new radio tags were implanted in 1998.  The total number of radio tagged bull trout in the Kakwa 
basin is 56.  Five telemetry flights were flown in 1998.  Dates of these flights were February 18th (Figure 
13), August 19th (Figure 14), August 28th (Figure 15), September 16th (Figure 16),  and October 23rd (Figure 
17).  The above figures show movement of tracked bull trout during 1998.  Note that only bull trout which 
use Copton Creek in the fall are shown in these figures not all 56 radio tagged fish.  As can be seen, the 
upper Copton mainstem and Grizzly Creek are important spawning areas for bull trout. 
 
4.8 Movement patterns determined by re-captures 
 
A total of 42 fish were recaptured in 1998.  Some had been recaptures from tagging efforts in previous 
years (28.6%), others had been tagged in this field season (71.4%).  All but one of these was bull trout (one 
Arctic grayling).  Most bull trout (n=35) were recaptured at or in the immediate vicinity of initial capture 
(within 500 meters).  Six bull trout were re-captured a distance of greater than one river kilometer from its 
initial capture or its last recapture (using angling or electro-shocking).  See Figure 18 for re-capture 
locations of these six bull trout. 
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5.0 Discussion 
 
Decreases in water temperature may trigger a response from mature bull trout to begin moving upstream 
into their spawning grounds (Sanborn et al. 1998).  Initiation of spawning by bull trout in Montana appears 
to be strongly related to water temperature, although photoperiod and streamflow are also considered 
factors.  Peak movement is reported to coincide with daily maximum water temperatures of 9-10oC 
(Sanborn et. al 1998).  Berry (1994) reports that spawning occurs at water temperatures below 9oC. The 
HOBOTEMP data logger was installed in early September and should be in earlier in future studies in order 
to allow for a more accurate comparison between water temperature and spawning movement in Copton 
Creek. 
 
Water depth or flow/discharge has also been suggested a triggering mechanism for bull trout.  Berry (1994) 
reports that bull trout commence upstream movements when flows and water temperatures increase.  If this 
is the case, both the staff gauge and trap must be in sooner than was the case in 1998.  This will determine 
the impact stream temperature and stream flow have on bull trout migratory behaviour (see Timing). 
 
Mean fork length of bull trout captured at or near the trap significantly decreased in 1998 from 1995 (430 
mm to 374 mm, t=3.54, alpha=0.05).  One explanation is the inclusion of angled bull trout to the 1998 
calculations which may not have otherwise been captured at the enumeration fence.  Angling provided 
much of the recapture data, particularly for fluvial bull trout.  Another explanation for the greater number 
of bull trout captured but smaller mean fork length may have been the inclusion of resident bull trout 
captured in the vicinity of the trap.  This is evidenced by the repeated capture of some bull trout at the same 
locations over time. 
 
Catch per unit effort from inventory sites was comparable to CFIP data.  The mean sportfish catch per unit 
effort for all sites done in the Copton Creek basin (excluding Beaverdam Creek) was 35.6 fish/km.  This 
data extends from sites done from 1983 up to 1997, and includes 314 sportfish over 10 sample sites, and 2 
float shocking events.  The total number of bull trout captured was 60, for a mean catch per unit effort of 
6.8 bull trout/km.  This is compared to a mean catch per unit effort of 22.9 fish/km (8.7 bull trout/km) for 
the 5 inventory sites done in this study.  No significant difference was seen between effort for total 
sportfish (t=0.51, alpha=0.05) or for bull trout (t=0.35,alpha=0.05) between the CFIP data and 1998 data.  
Variation is likely due to a lack of site replication (ie. there was no replication between CFIP sites and 1998 
inventory sites). 
 
5.1 Trap Avoidance  
 
Trap avoidance was not evident during the upstream movement of bull trout (bull trout were captured 
inside the trap).  However, there is some doubt whether the trap is a significant barrier or not.  The majority 
of the spawning cohort was intentionally not captured in the trap.  Thus it is unknown whether all potential 
spawners were already upstream of the trap before its installation or whether potential spawners were 
turned back by the trap.  There was a definite degree of trap avoidance during downstream movements out 
of the spawning tributaries.  During September/October very few bull trout were observed accumulating 
(staging) in front of the trap. Bull trout would be observed one day above the trap and the following day 
would not be seen.  Most bull trout were observed staging approximately 300 meters upstream of the trap in 
a large sheltered pool. These concentrations consisted of >50 fish.  These fish were very susceptible to 
angling.  All bull trout angled out of this pool in late September/October were released downstream of the 
trap.  The water in this pool was too deep to shock.  These fish accounted for the majority of the total 
number of fish put over the trap (98%). 
 
A similar trap avoidance scheme was seen by Hvenegaard and Boag (1993).  Stelfox and Egan (1995) 
report both upstream and downstream avoidance.  Reasons for this avoidance have not been determined nor 
has the effect traps have on fish behaviour been determined.  For example, will fish seek an overwintering 
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site if they encounter a trap or will they decide to spawn in front of the trap if they encounter it.  The 
conclusion is that electro-fishing and angling must compliment trap captures. 
 
5.2 Home Range 
 
Migration of fluvial bull trout in the Kakwa River system is very broad.  Bull  trout often migrate long 
distances to spawn and return afterwards to their overwintering areas.  One bull trout was monitored from 
the trap up to the headwaters of Copton Creek, and then back to the Kakwa River, on the east side of 
Highway 40 where it may have been migrating to the Smoky River to over winter.  It has been reported that 
bull trout spawning in Lynx Creek may overwinter in the Smoky River (Hvenegaard and Fairless 1995).  
Available genetic data indicate very restricted exchange among local populations of bull trout, which 
suggests that bull trout have strong homing tendencies to natal areas (Sanborn et al. 1998).  This homing 
ability is thought to be controlled by olfactory imprinting (Sanborn et al. 1998).  It is unknown whether 
there are genetic differences between Smoky River and Kakwa River bull trout.  This will require further 
study. 
 
5.3 Identification of Spawning Areas / Presence of Young–of –the-year 
 
Copton Creek is a key spawning tributary for Kakwa River bull trout.  This is proven by the number of 
large bull trout ( >400 mm) entering Copton Creek.  Through the use of radio telemetry we have tracked a 
portion of these large bull trout and determined critical areas within Copton Creek where these bull trout 
spawn.   Bull trout spawning typically occurs in areas influenced by groundwater.  Third and fourth order 
streams usually support migratory bull trout spawning  (Sanborn et al. 1998).  Young of the year presence 
is a good indicator of potential spawning habitat or spawning locality.  During the 1998 field season, young 
of the year were found in the mainstem Copton.  CFIP records and reports from R L & L state that Y-O-Y 
have also been found in Grizzly Creek, Beaverdam Creek, and Caw Creek (Figure 19). Beaverdam Creek, 
Caw Creek, Grizzly Creek, and the Copton mainstem are considered to be critical areas. 
 
5.4 Timing 
 
The timing of adult movement from rivers into spawning tributaries varies among streams, apparently in 
response to local hydrologic and thermal patterns in the tributary and river itself  (Sanborn et al. 1998).  
Studies in Washington, Montana, and British Columbia have reported that adult bull trout migrate upstream 
from June through August with upstream migration beginning as early as April (Sanborn et al 1998).  
Before spawning, migratory fish may spend one to three months in staging areas within these spawning 
tributaries.  Bull trout in Alberta are reported to enter tributary streams during late summer and spawn 
between mid-August and mid-October (Berry 1994).  The 1995 Copton trap was installed on August 16th.  
The majority of the upstream spawning cohort was not intercepted that year, indicating that bull trout 
entered earlier than mid-August.  This year the trap was installed earlier, however, again the majority of the 
cohort was not intercepted.  Only 5 bull trout were captured in the trap, or downstream in the immediate 
vicinity.  Based on the number of bull trout captured upstream that were unmarked or marked previously 
suggests that bull trout in the northern range enter spawning tributaries in July.  This may be due to 
behavioural differences or to responses to water level.  Bull trout may use high summer flows to enter 
Copton rather than waiting until fall when water levels are low (and thus risking not being able to reach 
spawning tributaries).  The 1998 year was a particularly low water year so bull trout may have entered 
Copton Creek earlier than usual. 
  
The trap was removed on October 7th.  Radio telemetry data shows that large bull trout were still up in 
Copton Creek as of October 23rd.  The number of unaccounted fish (those tagged and not put on the 
downstream side of the fence) is also evidence that bull trout remained in Copton Creek this late.  This may 
be a result of barriers encountered moving downstream or simply not moving down rapidly.  Therefore, the 
timing window for spawning bull trout in this system is from mid July to late October.  Sanborn et al. 
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(1998) report that downstream migration following spawning takes place in October.  This out migration 
happens rapidly in contrast to the upstream migration (see Figure 12.).  The conclusion of this is that the 
trap must be kept in longer. 
 
 
6.0 Recommendations 
 
1)  Continue to locate areas critical for bull trout spawning, identification of sites where young of the year  

bull trout exist. 
 
2)  Begin population assessments in selected areas (i.e. establish index sites) along Copton Creek to 

monitor juvenile densities. 
 
3)  Monitor habitat and water quality after cutting has taken place to determine both short term and long  
 term effects on this key bull trout area (i.e. initiation of monitoring program in this area). 
 
4)  Have a fish trap installed in Copton Creek during harvest operations to continue gathering a time series 

data set on the number of bull trout using Copton Creek for the purpose of spawning.  
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Executive Summary 
 
The study took place within the Copton Creek drainage in Northwestern Alberta, Canada.  Data on 
bull trout population status within Copton Creek and its tributaries were collected from August to 
October, 1998.  Capture methods included the use of a fish enumeration trap, backpack 
electroshocking, angling, and radio telemetry.  A total of 209 bull trout were sampled with an 
average fork length of 343mm (range 70 – 674mm).  Other species captured included Arctic 
grayling, mountain whitefish, rainbow trout, and slimy sculpins.  Timing of spawning movement 
was measured through the use of an enumeration trap and radio telemetry.  It was concluded that 
bull trout enter Copton Creek in early to mid July and remain there until mid to late October.  
Critical spawning areas were identified within Caw, Grizzly, Beaverdam, and upper Copton 
Creeks, by the presence of young-of-the-year and by tracking adults through radio telemetry. 
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