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ABSTRACT 

Taylor, G.C., J.A. Allan, and M.J. Bradford. 1994. Juvenile chinook sampling data, Slim 
Creek, British Columbia, 1993. Can. Data. Rep. Fish. Aquat. Sci. 942: 29p. 

This report contains data from the first year of a detailed study of the freshwater 
population biology of chinook salmon from Slim Creek, B.C. The outmigration of juvenile 
chinook salmon was monitored with rotary auger traps. Catches of chinook fry and smolts 
with associated length and weight data are reported along with incidental fish catches. Results 
of trap efficiency tests performed throughout the sampling period are also presented. Diver 
surveys of selected reaches were performed on two occasions during the summer. Physical 
parameters of survey sites are documented along with the numbers of juvenile chinook 
observed. Data are also presented from some preliminary Fraser River beach seining and 
minnow trapping from Slim Creek. 

Taylor, G.C., J.A. Allan, and M.J. Bradford. 1994. Juvenile chinook sampling data, Slim 
Creek, British Columbia, 1993. Can. Data, Rep. Fish. Aquat. Sci. 942: 29p. 

Ce rapport presente les donnees de la premitre annCe d'une Btude detaillee de la 
biologie des populations dulcicoles de saumon chinook du crique Slim, en Colombie- 
Britannique. La dkvalaison des juveniles a CtB surveillee au moyen de pi6ges 1 vis sans fin. 
On indique les prises d'alevins et de smolts de chinook, avec les donn6es correspondantes de 
longeur et de poids, ainsi que les prises accidentelles. On pr6sente aussi les r6sultats des tests 
diefficacit6 des pitges faits pendant la periode d16chantillonnage. A deux reprises pendant 
1'6t6, on a proc6dC h des plongees d'examen des tronGons choisis. Les parametres physiques 
des sites de relev6 sont fournis, avec le nombre de juveniles de chinook observ6s. On prBsente 
en outre des donnees preliminaires de prises h la seine de plage dans le Fraser et au moyen de 
pitges 1 mCnCs dans le crique Slim. 



INTRODUCTION 

In the Fraser River watershed, the majority of chinook populations have the 'stream- 
type' life history where juveniles spend 1 or more years rearing in freshwater (Taylor 1990). 
However, little is known about the details of the freshwater life history and habitat use for 
thase stocks. Such information is required by habitat managers, to make decisions about land- 
use practices and development proposals that could impact freshwater habitats. In addition, 
knowledge of the population dynamics will aid fisheries managers in setting escapement 
targets to optimize production from these stocks. 

In 1993, under the auspices of the Fraser River Green Plan, a detailed investigation of 
the chinook population of Slim Creek, B.C. was initiated to address these knowledge gaps. 
This system was chosen because it is small enough to sample and work in, yet has a 
relatively large population of chinook spawners (1984-1991 mean 3769 spawners [N. 
Schubert, DFO, New Westminster, pers. comm.]). In the first year, the goals of the program 
were to estimate the numbers of chinook juveniles that outmigrated from the system in the 
spring and summer, and to make estimates of the number and distribution of chinook rearing 
in the Slim Creek watershed during the summer. Coupled with estimates of smolt production 
in 1994, these data will allow the determination of whether the majority of the 1992 brood 
reared for a year in Slim Creek, or moved downstream to the Fraser River mainstem. 

In this data report, the methods of the 1993 fry and smolt enumeration program and 
- 

rearing studies are given, along with a description of the study sites. Included are tables of 1 
catch and fish size data, trap calibration estimates, and observations of rearing chinook made I 
by divers. 

STUDY AREA 

The Slim Creek watershed is located approximately 100 km east of Prince George, 
B.C. and has a total area of approximately 560 km2 (Choromanski et af. 1993). It flows 
generally northward for 60 km from headwaters near Pinkerton Peak to the Fraser River 
(Figure 1). There are two small lakes in the system located 40-50 km upstream from the 
Fraser confluence. 

PHYSICAL D SLIM CREEK 

We divided Slim Creek into 8 sections for sampling purposes, and the following is a 
general description of each section. Stream lengths and gradients were measured using 
topographic maps and a digitizing tablet. More quantitative descriptions of reaches used for 



km upstream. The flow in this section is gentle and slow but is continuous through deep 
pools, and some riffles. No rapids are present and the mean gradient is approximately 0.4%. 
Riparian vegetation is primarily deciduous on unstable silt banks. The substrate of mainly silt, 

I 

however, some gravel is present in the upper areas of this section. 
Section 2 extends 5.4 km from the top of Section 1 to about 2.5 km above the 

Highway 16 bridge. This section is the steepest section of Slim Creek (slope 0.8%) and is 

' I  2 

4 

I diver surveys along with variable and code descriptions can be found in Tables 1-3. 
1 Section 1 runs from the Slim Creek confluence with the Fraser River to a point 11.3 

characterized by continuous riffles and some rapids. Riparian vegetation is mature coniferous 
forest and the substrate is cobble and small boulder. 

Section 3 extends 24.5 km from the top of Section 2 to the Everett Creek confluence. 
This section consists of pools connected by riffles over a cobble substrate. The mean gradient 
is 0.4%. 

~ Section 4 consists of the 10.9 km length of creek from the Everett Creek confluence 
I up to Slim Lake. The upper reaches of this section are the main spawning area for chinook in 

this system (Fish Habitat Inventory and Information Program 1990). The section is similar to 

I 1 Section 3 with riffles connecting long pools over a cobble substrate but debris jams are more 
prevelant. Overhanging vegetation and backwaters are also abundant. The gradient over its 
length is approximately 0.6% though some sections attain slopes greater than 3%. 

Section 5 is Slim Lake. Slim Lake is a small (length 9 km, area 44 ha), shallow lake, 
reaching a maximum depth of only 3-4 m. Almost all of the lake's area can be considered 
littoral zone (Rosberg et al. 1981). The lake bottom is primarily silt and the lake is thick with 
aquatic vegetation over most of its area. 

Section 6 is the 2.3 km connecting stream between Tumuch and Slim Lakes. This 
I section has a gradient generally less than 1% and begins in a deep glide before turning to 

riffles connecting small pools. The substrate is primarily gravel and sand with some small 
cobble present. Stream-side vegetation is abundant and mainly coniferous. 

Section 7 is comprised of Tumuch Lake. The lake (length 11.3 km, area 145 ha) 

1 reaches a maximum depth of 60 metres and most of the shoreline is steep. However, the lake 
I 

has extensive aquatic vegetation near the inflow and outlet creeks and up to 30% of the lake 
is littoral zone (Rosberg et al. 1981). The shoreline substrate is generally silt with coniferous 
riparian vegetation in most areas. 

Section 8 is the upper creek extending from the confluence of Centennial Creek, 6.1 
km to Tumuch Lake. This section is characterized by slow, placid flow with some deep glides 
over a sand, silt and pebble substrate and virtually no gradient. Overhanging riparian 
vegetation is abundant with willow (Salix svv.) being the dominant species. 



METMODS 

ROTARY AUGER TRAPPING 

Rotary auger trapping to monitor juvenile chinook outmigration was performed over 
five different sampling periods during the spring, summer and fall of 1993. Sampling dates 
were: April 29 to June 7, June 30 to July 12, August 17 to August 26, October 17 to October 
22 and November 16 to November 19. Dangerously high water levels between May 14 and 
May 17 threatened the operation of the traps and sampling was halted temporarily for this 
period. Apart from this 3 day interruption, the rotary traps performed well. 

Two 5 foot diameter rotary auger traps (described in Duff et al. 1992) were initially 
installed in Section 2, approximately 14.7 km upstream from the mouth of Slim Creek, and 
36.5 km downstream from the main spawning area (Figure 1). Both traps were suspended 
from a 13 mm steel cable as described in Taylor and Bradford (1993). The traps were 
positioned so that one trap (Trap 1) was fishing close to the right bank and the other (Trap 2) 
was just outside the area of maximum velocity closer to the right bank. As the water level 
dropped after freshet, the site became too shallow to operate the traps effectively and they 
were relocated on May 31 to a second site approximately 2 km upstream. The flow at the 
second site was deeper and more laminar at lower discharge and deep enough to allow 
continuous trap operation for the remainder of the year. This second site was accessible from 
Highway 16 via an old logging road. Again Trap 1 was positioned as close to the right bank 
as was functionally possible and moved accordingly as the creek level fluctuated. Trap 2 was I 

positioned just outside the area of maximum velocity though closer to the left bank than at I 

the previous site. 
Traps were checked for fish at approximately 12 hour intervals for the first sampling 

period and once every 24 hours during the remaining sampling periods. At the time of trap I 

inspection, all fish were enumerated to species and chinook juveniles were identified as fry or 
smolts based on fork length (Table 4, Figure 2). A subsample of chinook was anaesthetized in 
a bucket using a solution of 1 ml 2-phenoxy ethanol in 4 1 of river water. These fish were 
measured to the nearest millimetre (Table 5) and revived in a bucket of fresh river water 
before being released back into the creek downstream of the trap site. Weights to the nearest 
hundredth of a gram were also recorded commencing on the second sampling trip (Table 6). 

Mark and recapture experiments to estimate the efficiency of the rotary auger traps 
were performed at regular intervals during each of the sampling periods (Table 7). On 
selected days, all fry or smolts captured during the previous night's sampling were marked 
using a vital stain, Bismark brown. Approximately one gram of stain was added per 20 1 of 
river water and the fish were held in this staining mixture for up to three hours. Oxygen 
levels in the water were maintained using a battery-operated aquarium pump. After staining 
was completed, the fish were held in large plastic buckets until late evening when they were 
released approximately 400 m upstream of the traps. The number of stained fish recaptured 



over subsequent days was recorded. 
Water temperature and stream depth were recorded at the trap site (Table 8, Figures 3 

& 4) using a Unidata Starlogger data logger (Model 6004A). Water temperatures were also 
recorded just below Slim Lake in the main spawning area and at the Fraser River, 0.5 km 
upstream from the Hungary Creek confluence using ACR Systems Smartreader 1 temperature 
loggers (Table 8, Figure 3). 

ADDITIONAL SAMPLING 

To estimate abundance of juvenile chinook in the mainstem Fraser River, some 
preliminary sampling was performed by beach seining near the Hungary Creek confluence 
located approximately 30 km downstream from the Slim Creek confluence. Sampling was 
performed on four different dates in the summer and fall using a 30 m beach seine with wings 
10 m (1 cm stretched mesh), bunt 10 m (0.6 cm stretched mesh), and depth 2 m. Sets were 
made off the stream bank on foot. The distance the net was taken offshore depended upon the 
slope of the shoreline but was usually about 15m. On three of the sampling dates, seining was 
initiated during the day while on the fourth date (October 21), sampling was performed at 
night. For each sampling, one set each was done above, within, and below the Hungary Creek 
confluence. All captured juvenile chinook were counted and then measured (fork length) and 
weighed (Table 9). 

Preliminary sampling by minnow trapping was performed near the second Slim Creek 
trap site. On four occasions in summer and fall, three minnow traps were baited and placed 
near the rotary trap site. The traps were generally placed close to the shoreline amongst 
woody debris and retrieved the following day. All captured chinook were measured (fork 
length) and weighed ( 

DIVER SURVEYS 

To estimate the distribution and relative abundance of the rearing juvenile chinook 
population, diver surveys were conducted on two different occasions during July and August. 
In each of the eight sections, snorkel survey reaches were selected, usually at sites near to 
road access points. Each survey section was approximately 100-150 m in length and the 
number of reaches surveyed within a section varied due to stream accessibility. Two divers 
in wet suits and snorkel gear floated down opposite banks of each survey reach carefully 
counting all juvenile chinook observed. Rough estimates were also made of other species. The 
width of the area observed by each diver was approximately 5 m from the stream edge. 
Juvenile chinook were almost never observed in the center of the channel. 

During the surveys, records were made of some physical parameters of the reaches. 
Channel widths were measured using a hip-chain, water velocities were recorded using a 
Marsh-McBirney current meter (model 201D) and water temperatures were measured using a 



hand-held thermometer. In addition, the stream bank composition was visually estimated as a 
percentage of the overall length of the reach occupied by overhanging vegetation, woody 
debris or plain bank (Table 3). 

During preliminary diver surveys in Tumuch Lake, no chinook juveniles were 
observed in the pelagic zone. Subsequent surveys were conducted in the littoral zone 
primarily close to the shoreline. In Slim Lake, however, some preliminary data on chinook 
abundance were obtained by surveying l m  wide transects at four locations through the center 
of the lake. 
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