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EXECUTIVE SUMMARY

Introduction

This report reviews the existing literature and file data concerning the life history, biology
and fishery for steelhead trout (Oncorhynchus mykiss) in the Zymoetz River. Known locally
as the Copper River, the Zymoetz lies 8 km northeast of Terrace, B.C. and provides sport
fishing opportunities for B.C. residents and visitors.

The Zymoetz River arises in a chain of headwater lakes (McDonell, Dennis, and Aldrich
lakes) 29 km southwest of Smithers, and flows 109 km to the confluence with the Skeena
River. The river has two major tributaries; the Clore River and the Kitnayakwa River. The
primary human activities in the Zymoetz River watershed are recreation, forest harvesting,
mining, and linear development (electric transmission lines and gas pipelines). Forest
harvesting began in the late 1950s with the construction of a mainline forestry road up the
river, and continues today.

Freshwater and Ocean Life History

Skeena steelhead are genetically distinct from other stocks of steelhead in B.C., and represent
a distinct group of steelhead, dissimilar to the other coastal and interior steelhead stocks
identified in B.C. and the northwestern United States (Parkinson 1984). Juvenile
morphometric analysis of the Zymoetz and two other Skeena River summer steelhead stocks
(Kispiox and Morice), showed between-stock differences in morphology, supporting the
notion that Skeena River steelhead exist as quantifiably discrete stocks (Cox-Rogers 1981).

Scales provided 361 age estimates over 10 separate years between 1972 and 1985. Within
these, were 18 distinct life history patterns were identified reflecting combinations of
freshwater age, salt water age, repeat spawning, and the seasonal timing of entry to salt
water.

The average smolt age of Zymoetz River steelhead was 3.6 years. The frequency of
freshwater residence was similar among returning male and female steelhead. The
proportion of age 3 smolts in 1978 and earlier years (72%) was significantly lower than in
later years (92%). Almost 80% of Zymoetz River steelhead spent two winters in salt water.
Salt water age at first spawning varied between years, but there was no trend over time. The
total age of Zymoetz River steelhead ranged from five to eleven years. Repeat spawners
composed 16% of Zymoetz River steelhead. Steelhead that had spawned once before
composed 14% of the Zymoetz sample, whereas steelhead spawning for the third time
composed 2% of the sample. Repeat spawning was significantly more common among
female steelhead, of which almost 20% spawned more than one time, in comparison to just
11% of the males. The incidence of repeat spawning varied between years. The incidence of
repeat spawning in 1978 and earlier (23.6%) was significantly greater than that in later years
(8.6%).
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A total of 366 fork length measurements of Zymoetz River steelhead have been recorded in
MELP files. Zymoetz River steelhead averaged 76.5 cm in fork length. Male steelhead were
just 0.4 cm longer on average than female steelhead, however, male fork length was
distributed bimodally, with a higher frequency of larger and smaller fish than among
females.

Critical Habitats

Steelhead overwinter in McDonell Lake and in areas of the mainstem between Limonite
Creek and the Clore River. The Clore River provides some overwintering habitat. Most
Zymoetz summer steelhead spawn in the upper 20 km of the Zymoetz River. Only 15% of
the fish spawned at the outlet of McDonell Lake: thirty percent of the fish appear to spawn in
tributary streams including Serb Creek, Willow Creek, Coal Creek, and the mainstem
Zymoetz River in the vicinity of Coal-Sandstone creeks.

Juvenile steelhead rear throughout the Zymoetz River and the accessible portions of its
tributaries. The highest densities of juvenile steelhead have been measured in reaches 6 and
7 of the Zymoetz River and within Coal and Trapline creeks.

Clore River, and Treasure, Trapline, Thomas, and Sandstone creeks have lower densities of
juvenile steelhead. Red Canyon and Mullwain creeks contain rainbow trout juveniles that
may be steelhead. Although in total there are probably over 100 tributaries to the Zymoetz
and Clore rivers, their relatively short accessible length reduces the relative importance to
steelhead production. The Zymoetz mainstem may not be as productive per unit area, but
provides the bulk of the steelhead habitat in the watershed.

Review of Past Enhancement Attempts

In 1980 Serb Creek was diverted to improve and extend spawning and rearing habitat, and
gravel was placed to rehabilitate the outlet of McDonell Lake. In  1981 small 'fishways' were
blasted around an obstruction in the canyon at approximately 7 km on the mainstem Zymoetz
Brood stock collection and hatchery operations were undertaken from 1980 through to 1985
to enhance Zymoetz River steelhead. Wi ld brood stock were used for this project, designed
to increase steelhead production by stocking fry to under-recruited streams in the upper
watershed. Survival to return was estimated at 0.28%. Only 360 hatchery fish were reported
caught in the Zymoetz River, just 1% of the total steelhead catch. On average, only 27
hatchery fish were reported captured each year, which suggests that there has been no long-
term benefit and that large-scale enhancement by stocking is not advisable.
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Review of Adult Assessments

Records of steelhead tagging and recapture in the Zymoetz River were provided by MELP
for the years from 1979 to 1995. A  total of 106 steelhead were tagged and attributed to the
Zymoetz River population. Among these, 14.4% were tagged in marine approach waters
(DFO Statistical Areas 3 and 4), 2.9% were tagged in the Skeena River, and 80% were tagged
in the Zymoetz River. A  total of 52 steelhead tagged steelhead attributed to the Zymoetz
stock were recaptured (49% of those tagged). Only 6% of the tags were recovered in
approach waters, 10% were recovered in the Skeena River, and 84% were recovered in the
Zymoetz River.

Adult Run Timing

Tagging studies and commercial and sport catches provide information on the timing of adult
migration. Commercial catches of steelhead in the Skeena River and approach waters show
that adult steelhead enter the Skeena River during July and August, with half of the run
arriving between July 27 and August 16. Steelhead begin to enter the Zymoetz by mid-July,
but the first major run does not usually occur until the third or fourth week of August, with
fish continuing to enter through the fall. Steelhead hold in the Skeena River prior to entering
the Zymoetz River.

Tagging data provide additional information on run timing. For tags applied in the marine
approach waters, the average date of application was August 3, while for tags applied in the
Skeena River, the average date of application was September 3. The tagging data suggest
that steelhead migration through Skeena River approach waters (DFO Statistical Areas 3 and
4) peaks during the first week of August, with 25% of the run have migrated by mid-July and
75% having migrated by mid-August.

Steelhead migration rate has been estimated from radio-tagging data. A  fish captured and
radio tagged in the lower Skeena River sport fishery entered the Zymoetz August 18
travelling 28 km at 1.4 - 1.8 km/day. Based on the movements of 55 radio-tagged steelhead
captured in seine fisheries in areas 3,4,5, the mean freshwater migration rate of steelhead
downstream of the Zymoetz River was 10.4 km/day

Harvest, Catch And Angler Effort

The Steelhead Harvest Analysis (SHA) provides an annual measure of angling effort and
steelhead catch province-wide, and records angler origin, catch type (hatchery or wild), and
whether the catch was killed or released. Data are available for the Zymoetz and Clore rivers
for the period from 1967 to 1995, although only data collected since 1983 provide angler
origin.

The average annual steelhead angler catch was 61' fish in the Clore River, 1,511 fish in the
Zymoetz River, and 1,568 fish for both rivers combined. Steelhead catch varied almost
twenty-fold from a maximum catch of 4,377 in 1986/1987 to a minimum of 258 in

Zymoetz River Steelhead Review P a g e  v



1980/1981. Steelhead angler days (effort) averaged 79 days in the Clore River, 2,942 days in
the Zymoetz River, and 3,016 days for both rivers combined. Steelhead angler catch per day
averaged 0.8 per day in the Clore River, 0.57 per day in the Zymoetz River, and 0.67 per day
for both rivers combined.

From 1993 to 1995, British Columbian residents made up the majority of anglers fishing the
Zymoetz River. Resident anglers spent 86% of the total angler days on the river, and non-
Canadians accounted for only 11%, with non-resident Canadians accounting for just 3%.
The residency composition of Zymoetz anglers has not changed much since 1983. Skeena
residents spend 72% of the total angling days on the Zymoetz, reflecting the proximity of this
fishery to Terrace.

Angling Guide Activity

Data on angling guide activity are available from a database maintained by MELP from 1990
to 1996. During these years, the Zymoetz River was considered a classified water from
September 1 to October 31. Class I licensing applied upstream of Limonite Creek and Class
II licensing applied downstream.

Guided angler days averaged 42 in the Class I section and 59 in the Class II section over the
period of record. Guided angling days decreased from a high of 197 in 1990/91 to a
minimum of 6 in 1993/94. Guiding effort was exercised by only 6 different guides from
1990 to 1996. Two guides accounted for 72% of the guiding effort. For the last four years
of the period of examination, the angling day quota was 58 angler days in the Class I section,
and 177 days in the Class II section. Illegal guiding effort may be as large as recorded
guiding effort by the licensed guides.

Creel Survey Data

Creel census data were collected in five studies over the period 1974 to 1990 on the Zymoetz
River. I n  1974 residents comprised 78.5%, non-resident Canadians 7.8%, and non-residents
13.7%. I n  1978 and 1979 resident anglers dominated the fishery. Catch success in the
Zymoetz River was 0.21 and 0.15 steelhead/day in 1978 and 1979 respectively. On the Clore
River catch success was 0.32 and 0.27 steelhead/day in 1978 and 1979 respectively. I n  1989
a creel census recorded 749 days of effort. The greatest effort was recorded during the first
half of September. Almost all (94%) of the anglers were non-guided: only 6% were guided.
Catch success was greatest from September 15 to September 30, when river conditions were
best for angling. CPUE ranged from 0.042 steelhead per angler hour from August 15 to
August 31, to 0.111 steelhead per angler hour from October 1 to October 15.

Review of Current Angling Regulations

The Zymoetz River lies within Management Unit 6-9 of the Skeena Region (6). For the
1997/1998 angling season, angling regulations restrict steelhead fishing areas, times and
methods in the Zymoetz River. The Zymoetz River is a "classified water" from September 1
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to October 31. This classification requires that anglers purchase a license in addition to the
basic angling license the steelhead stamp. The Zymoetz River has no specific steelhead kill
closure, however, for the past several years a kill ban has been instituted by public notice for
the entire Skeena watershed to protect steelhead runs from harvest. Within the Zymoetz
River, angling is banned from McDonell Lake downstream 3 km to signs, between signs in
Zymoetz Canyon, and above the signs at the transmission line crossing (below Zymoetz
Canyon), between January 1 and June 15. These regulations protect overwintering and
spawning adult steelhead from harassment by anglers. Gear restrictions ban the use of all
baits. Angling upstream of the transmission line crossing at 6 km was restricted beginning in
1997.

Recreational Fisheries

The Zymoetz River provides high quality angling and has recorded an annual steelhead catch
in the top ten of B.C. rivers. Angling effort is concentrated near the confluence of the Clore
River to a point 10 km upstream. A t  the start of the season in August the sport fishery
focuses on the lower river downstream of the canyon. The upper Zymoetz River receives the
greatest angling pressure later in the summer and early fall, after which angling pressure
focuses again on the lower river.

Fishing opportunities have declined over the past 20 years. Changes in channel morphology
in the Zymoetz River following the floods of 1974 and 1978 and in the Clore River in fall
1992 altered preferred angling locations. Angling is dependent on turbidity, which is
sometimes too great to permit angling.

There is an extensive sports fishery in the lower Skeena River that may harvest steelhead
migrating to the Zymoetz River. This fishery may incur a high rate of mortality on migrating
steelhead, as shown in a radio telemetry study on the lower Skeena sport fishery, where 40%
of steelhead were fatally hooked.

First Nations Uses/ Harvest

Zymoetz River steelhead are harvested within First Nations fisheries in the Skeena River.
No First Nations fisheries are active within the Zymoetz River. Historically, members of the
Kitsumkalum Band harvested fish in the lower Zymoetz, however the harvest has been
inactive for at least ten years. Native harvest of Zymoetz River steelhead has not been
quantified. However, the harvest rate on these stocks is probably small compared to
steelhead stocks further up-river, as the majority of native food fisheries catch steelhead
upstream of the Zymoetz in the mainstem Skeena.

Review of Minimum Escapement Requirements

Minimum escapement estimates were calculated by MELP using stream productivity models
and inferring survival from empirical studies elsewhere in B.C.. This analysis predicted the
number of spawners required at maximum sustained yield was 1,971, which represents 8.7 %
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of the total Skeena minimum escapement of 22,685. The MSY escapement would produce
3,789 recruits.

Summary of Current Stock Status

The escapement and catch of Zymoetz River steelhead has never been quantified, hence a
direct assessment of stock status is not possible. Stock status was assessed indirectly by
examining indices of catch in the sport fishery and comparing them to other stocks, by
examining basin-wide trends in stock status, and by comparing these trends to information on
harvest and changes in habitat condition. A  number of assumptions were made in making
these comparisons that demand caution in interpreting the following analysis.

The catch of Zymoetz River steelhead was >4% of the catch in Skeena Region, based on data
from the SHA for the period 1986/87 to 1995/96 (the last then years of the analysis). Among
those steelhead streams with summer run stocks, which are for the most part located
upstream of the Skeena/Zymoetz confluence, the Zymoetz catch comprised 8.8% of the total
steelhead catch. This catch fraction is 30% larger than the proportion of the basin occupied
by the Zymoetz Watershed (6.8%; 3,200 km2 versus 47,200 km2), suggesting that the
Zymoetz River provides better steelhead habitat than is typically found throughout the basin.
In contrast, the Zymoetz River provides 9.6% of the total usable steelhead fry rearing habitat
in the Skeena basin, which suggests that the Zymoetz River under-produces by —10%.

Although no direct commercial fishery exists for Zymoetz steelhead, they are harvested in
the Skeena River and approach waters during the sockeye fishery. Over the period 1967 to
1995, the commercial fishery catch has averaged 26,000 steelhead. Simulation models
suggest that Zymoetz River steelhead may experience a harvest rate of 42% in Area 4
(Skeena River mouth and approach waters) while in aggregate the Skeena summer steelhead
experienced a harvest of only 36%. This harvest rate does not include commercial
interceptions of emigrating kelts, so the actual harvest rate is greater than 36%. The
interception of kelts in the commercial fishery is a factor that may explain the decline in
repeat spawning among Zymoetz River steelhead between the 1970s and 1980s. Changes in
marine productivity and spawning conditions may also explain the decline in repeat
spawning.

Trends in angler catch were compared between the Zymoetz River and other Skeena River
tributaries. Angler catch in the seven major summer steelhead rivers (the Skeena, Zymoetz,
Bulkley, Morice, Kispiox, Babine, and Sustut rivers) were all significantly correlated. A
major departure by the Zymoetz River steelhead catch data from the trend in the other rivers
was identified. Zymoetz River steelhead angler catch declined to a low in 1980/1981, while
the catch in the other rivers increased. This may reflect the impacts of a major flood in the
Zymoetz in 1974, which has independently been identified as an impact by anglers. Zymoetz
steelhead catch has decreased compared to the catch in other Skeena River tributaries. The
trend may reflect a higher harvest rate in commercial fisheries, or habitat degradation, or
both.
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Fish habitat quality in the Zymoetz River has declined since at least 1974. Riparian habitat
has been substantially reduced in the Zymoetz watershed, first by fire, but later through forest
harvesting and the loss of 25 to 30% of the off-channel habitat from road construction.

Management Recommendations

This review of stock status has identified commercial fishery harvest as the primary factor
influencing Zymoetz River steelhead abundance. Native fisheries operate primarily upstream
of the Zymoetz and so do not have an important effect, and sport fisheries operate only
during the summer and fall, and are restricted to catch and release. Habitat degradation is
apparent which may explain the general decline in catch abundance.

The primary management recommendation is to eliminate the commercial harvest of
steelhead. This action would increase present steelhead escapements by 48% and allow the
full seeding of upstream habitat.

Future land use will strongly affect the quality of fish habitat in the Zymoetz River
watershed. The Bulkley Land and Resource Management Plan has been accepted by the
Provincial cabinet and includes special management zones for the upper Zymoetz River
watershed. Although a portion of the watershed lies outside of this planning area within the
Kalum Forest District (where there is as of yet no similar plan), four management units in the
upper Zymoetz River have special status that confers more rigorous environmental
protection.

There are several sites within the watershed requiring habitat restoration. The Zymoetz River
from 8 and 34 km upstream of the Skeena confluence; has the greatest number of forestry-
related impacts and the highest priority for restoration. The Clore and Kitnayakwa
watersheds also have a high numbers of impacts.

Implementation of the Bulkley Land and Resource Management Plan and watershed
restoration actions will protect and improve habitat in the Zymoetz basin. These actions will
supplement enhance the effects of other potential management actions such as reduced
commercial fishery interception.

Future Study Recommendations

Our knowledge of the life history and habitat use of the Zymoetz River steelhead, and the
fishery for them, has increased since the late 1970s to the point that the MELP can prepare
effective policies to manage the habitat and fishery. Additional information on spawning and
rearing areas would assist management if the data were sufficiently quantitative to describe
the relative importance of each habitat. Rearing habitat in the Zymoetz River has not been
completely described. Density data are lacking on major tributaries such as Mullwain and
Red Canyon creeks, the Clore and Burnie rivers upstream of their confluence, and on the
Zymoetz River and tributaries upstream of McDonell Lake.
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1. I N T R O D U C T I O N

This report reviews the existing literature and file data concerning the life history, biology
and fishery for steelhead trout (Oncorhynchus mykiss) in the Zymoetz River. Known locally
as the Copper River, the Zymoetz lies 8 km northeast of Terrace, B.C. and provides sport
fishing opportunities for B.C. residents and visitors.

Location, Geography and Access

The Zymoetz River arises in a chain of headwater lakes (McDonell, Dennis, and Aldrich
lakes) 29 km southwest of Smithers, and flows 109 km to the confluence with the Skeena
River (Figure 1). A  sixth order stream draining 2,980 km2, the Zymoetz is 110 km long and
has a mean annual discharge of 105 m3/s (Water Survey of Canada gauging station
08EF005). The river has two major tributaries; the Clore River, which enters 37 km
upstream of the Skeena confluence, and the Kitnayakwa River, which enters 46 km upstream
of the Skeena confluence. The Clore River is the largest tributary and in turn receives
considerable discharge from the Burnie River, whose headwaters lie in Burnie Lake at the
foot of the Howson Range, 61 km upstream of the Zymoetz/Clore confluence.

The Zymoetz River is relatively steep and is punctuated by two canyons, 6.4 and 9.6 km
upstream of the Skeena confluence. Access by fish to the Zymoetz is impaired by gradient-
induced barriers on the mainstem in these canyons, and prevented by blockages (falls, chutes,
and beaver dams) on some tributaries.

Access to the Zymoetz River is by the Copper River Forest Service Road (a main haul road)
on west side of the river which extends to the fossil beds approximately 50 km upstream.
Historically this road provided access upstream to the mainstem Zymoetz River past
Limonite Creek, however the road has been washed out. After departing the Zymoetz River,
the Copper River Forest Service Road follows the PNG gas pipeline route through the
Limonite drainage and over the Telkwa Pass.

Access to the upper Zymoetz River is via the Kleanza Mainline, which joins Highway 16 15
km north of Terrace. The Kleanza Mainline crosses the headwaters of Nogold Creek and
descends to the Zymoetz River mainstem 58 km upstream of the Skeena confluence. This
road proceeds on the west side of the Zymoetz to Two Falls Creek (as of 1995, Bustard
1995). The headwaters of the Zymoetz River can be accessed from Smithers via the Hudson
Bay Mountain Road and the McDonell Lake Forest Service Road, which runs along the north
side of the McDonell Lakes chain to Sandstone Creek.
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Review of Environmental Events in the Watershed
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The primary human activities in the Zymoetz River watershed are recreation, forest
harvesting, mining, and linear development (electric transmission lines and gas pipelines).
Forest harvesting began in the late 1950s with the construction of a mainline forestry road up
the river, and continues today. The watershed lies within two Forest Districts, the Kalum
District in the western portion of the watershed and the Bulkley District in the eastern portion
of the watershed. The boundary of the two districts is at Red Canyon Creek. Skeena
Cellulose Inc. (formerly REPAP) has chart areas in the watershed and additional harvests are
made under small business licenses issued by the Ministry of Forests.

Impacts to habitat from floods are discussed and identified in  MELP memoranda and
reports. The floods are periodic and extreme, reaching magnitudes thirty times greater than
the mean annual discharge of 105 m3/s (Figure 2). The 1974 flood caused severe damage to
the roads, river banks and a gas pipeline. Damage to the pipeline required immediate repair,
and three weeks of  unsupervised repair was required (MELP memorandum to D. Bustard
from Bob Allen, November 25, 1974 File #40-05-00).

I  i  1 1 1 1 1 1 1  l l  I  1 1 1 1 1 i  i  1  I I I
1 I  I  I  I  1  I  I  I  I  1  1  1 1

I n  N  C P  \ , 4  e n  t n  N  O N  1 . 1  e n  k i n  I N
NO N O  V O  i " - -  t " - - -  t - - -  t • - •  C • • •  0 0  0 0  0 0  0 0
ON O N  0 1  O N  0 1  0 1  0 1  0 \  O N  O N  0 1  0 1

Year

Figure 2. M a x i m u m  instantaneous discharge in the Zymoetz River (Water Survey of
Canada Gauging Station EF005).
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At mile 28 the road washed out and the pipeline was exposed beside the main channel of the
Zymoetz River. A  40 ft. wide right-of-way was cleared for the road on an island and a 3 to 4
m deep trench was constructed for the pipeline. Upstream of this, the Zymoetz River was
diverted into a channel about 40 ft wide in the forest, drying the original channel and possibly
killing incubating salmon eggs. The repair works resulted in the compaction of substrate,
massive sedimentation, the loss of riparian vegetation, and the dewatering of fish habitat.
Since the period of stream gauging (from 1963 to 1987), floods have been noted in 1991 and
1992 (J. Culp, pers. comm., 1997). A  major bank slump occurred in the Clore River in 1989
and caused visible sedimentation downstream (Whelpley 1989). Although some
remediation efforts were apparent in fall 1998, sediment continues to enter the Clore River
from this source (D. Gordon, pers. comm., 1998).
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2. F R E S H W A T E R  AND OCEAN LIFE HISTORY REVIEW

General Life History

Skeena steelhead are genetically distinct from other stocks of steelhead in B.C., and represent
a distinct group of steelhead, dissimilar to the other coastal and interior steelhead stocks
identified in B.C. and the northwestern United States (Parkinson 1984). Juvenile
morphometric analysis of the Zymoetz and two other Skeena River summer steelhead stocks
(Kispiox and Morice), showed between-stock differences in body morphology, supporting
the notion that Skeena River steelhead exist as quantifiably discrete stocks (Cox-Rogers
1981). Further genetic analysis may indicate that Zymoetz River steelhead have unique
genetic traits, however, these traits may not be adaptive and may reflect weak selection or
drift due to reproductive isolation (Parkinson 1984). The following life history
characteristics may represent adaptation to the environment of the Zymoetz River, or a
phenotypic response.

Although specific studies on the entire life history of Zymoetz River steelhead have not been
completed, the life history probably follows that of steelhead trout in general, and where
specific data are lacking it is assumed that standard life history patterns are followed. Adult
Zymoetz River steelhead migrate to freshwater during the fall and spring months and spawn
during late May and June. Steelhead eggs are buried in gravel during spawning and incubate
through June and July, with fry emerging from the gravel during August. Steelhead fry rear
in freshwater and begin to smolt after 3 to 6 winters.

Zymoetz River steelhead are believed to be a mixture of summer run and winter run fish,
however they are predominantly summer run (R. Tetreau, MELP, pers. comm., 1997).
Anglers report two distinct runs of steelhead, a winter and spring run of fish (J. Culp, G.
Llewellyn, and B. Hill, pers. comm., 1997), in agreement with an early radio telemetry study
(Whelpley 1989). This evidence demonstrates that some steelhead enter the Zymoetz River
during the spring. There is no definitive evidence that these fish are true winter run fish,
which overwinter in the marine environment and enter freshwater in the spring and spawn
almost immediately. Female summer steelhead are bright-looking until spawning and may
lead anglers to believe they have captured winter run fish. The spring run may be summer
run steelhead that reside and overwinter in the Skeena River, and resume migration up the
Zymoetz River in the spring. This migration pattern is observed in some other races of
Skeena River steelhead, based on radio telemetry (Alexander et al. 1996). I f  the Zymoetz
River does hold a distinct run of winter fish, the run is small and they appear to segregate
spatially from the summer run component, with the summer run fish migrating to and
spawning in the upper watershed (Beere 1995).

Sex Ratio

The sex ratio in the Zymoetz River catch sample across many years was 1.38:1 (58% females
versus 42% males, n=361). Steelhead sport catches usually show a higher proportion of
females (Narver and Withler 1971), but this difference may result from differences in
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catchability between sexes (Withler 1966). The higher proportion of females in the angler
catch may represent the higher incidence of repeat spawning within this sex, particularly for
summer steelhead (see Age Structure below). I n  studies where traps were used to enumerate
steelhead populations, the sex ratio was close to 1:1 (e.g. Shapovalov and Taft 1954).

Age Structure

The Ministry of Environment, Lands and Parks scale archive provides 361 records from
which to evaluate the life history of Zymoetz River steelhead. These records were collected
over 10 separate years between 1972 and 1985 and provide a sample of the Zymoetz River
steelhead population. Among these scales 18 distinct life history patterns were identified
(including fish with a + salt water designation), reflecting combinations of freshwater age,
salt water age, repeat spawning, and the seasonal timing of entry to salt water (Table 1).

Ages are reported following the European formulation used by the North Pacific Fisheries
Commission (Koo 1962) with the following formulae: freshwater annuli +. salt water annuli
+ S salt water annuli +; where the + sign designates growth following the last annulus within
the life history phase and the S represents the timing of a previous spawning. Note that the +
and the S may or may not be present, dependent on the life history of the fish. B y  this
method a 3.2S1+ fish spent three winters in freshwater and two winters in the salt water, then
spawned for the first time, after which it spent one winter and part of the following year in
salt water before returning to spawn again. Following Narver (1969), the total age of such a
fish would be described at 3.4 and in its eight year of life, and the total age can be described
at age 8.

The average smolt age of Zymoetz River steelhead was 3.6 years (S.E. = 0.03, range 3 to 5
years). Over half (63.7%) of Zymoetz River steelhead spend four winters in freshwater,
35.5% spend three years, and 0.8% spend five (Table 2, Figure 3a). The frequency of
freshwater residence was similar among returning male and female steelhead. Females
showed a higher proportion within the group with four freshwater annuli (65.9% for females
and 60.8% for males), however the difference was not significantly different (ARC-sin test
for proportions, d.f.= 229, P=0.4).

In the Skeena region juvenile steelhead emerge in August, near the end of the growing
season, and migrate to sea in the spring. As  a result they spend fewer full years in freshwater
than indicated by the number of annuli formed on their scales. Salmon and trout fry can be
small enough going into the first winter that they do not show a first annulus, so scale
readings can mis-represent age 1+ fish as 0+ (Jensen and Johnson 1982).

Freshwater age varied between years. Scales were collected in ten years from 1972 to 1985,
but the number of samples collected ranged from 1 to 114 per year (Table 3). To  examine
changes in freshwater, we grouped the samples into two groups with roughly equal sample
sizes, and compared the proportion of age 3 smolts in 1978 and earlier years (n=173) to that
in 1979 and later years (n=185).

Zymoetz River Steelhead Review P a g e  6



Zymoetz River Steelhead Review P a g e  7

Table 1. L i f e  history composition by sex for a sample of 361 Zymoetz River steelhead
captured from 1974 to 1985.

Life History Male
Number (percent)

Female
Number (percent)

Combined
Number (percent)

Maiden Fish 3.1 + 4 (1.1%) 11 (3%) 15 (4.2%)

3.2 + 52 (14.4%) 35 (9.7%) 87 (24.1%)

3.3 + 3 (0.8%) 9 (2.5%) 12 (3.3%)

4.1 + 6 (1.7%) 23 (6.4%) 29 (8%)

4.2 0 (0%) 2 (0.6%) 2 (0.6%)

4.2 + 99 (27.4%) 47 (13%) 146 (40.4%)

4.3 + 2 (0.6%) 8 (2.2%) 10 (2.8%)

5.2 + 1 (0.3%) 1 (0.3%) 2 (0.6%)

Subtotal 167 (46.3%) 136 (37.7%) 303 (83.9%)

Second Return 3.2S1 + 10 (2.8%) 3 (0.8%) 13 (3.6%)

4.1S1 + 1 (0.3%) 4 (1.1%) 5 (1.4%)

4.2S1 + 25 (6.9%) 7 (1.9%) 32 (8.9%)

5.1S1 + 0 (0%) 1 (0.3%) 1 (0.3%)

Subtotal 36 (10%) 15 (4.2%) 51 (14.1%)

Third Return 3.1S1S 1 (0.3%) 0 (0%) 1 (0.3%)

4.1S1S1 + 0 (0%) 1 (0.3%) 1 (0.3%)

4.1S2 + 0 (0%) 1 (0.3%) 1 (0.3%)

4.2S1S + 1 (0.3%) 0 (0%) 1 (0.3%)

4.2S1S1 1 (0.3%) 0 (0%) 1 (0.3%)

4.2S1S1 + 2 (0.6%) 0 (0%) 2 (0.6%)

Subtotal 5 (1.4%) 2 (0.6%) 7 (1.9%)

Combined 208 (57.6%) 153 (42.4%) 361 (100%)
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Figure 3. F reshwater  age, salt water age (at first spawning), and total age distribution of
steelhead returning to spawn in the Zymoetz River (n=361).
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Table 3. F r e s h w a t e r  age of Zymoetz steelhead by year of return.

Frequency Proportion Frequency Proportion Frequency Proportion Frequency Proportion
1972 1 (100%) 0 (0%) 0 (0%) 1 (100%)
1974 13 (72.2%) 4 (22.2%) 1 (5.6%) 18 (100%)
1975 7 (21.2%) 24 (72.7%) 2 (6.1%) 33 (100%)
1976 0 (0%) 3 (100%) 0 (0%) 3 (100%)
1977 1 (25%) 3 (75%) 0 (0%) 4 (100%)
1978 24 (21.1%) 90 (78.9%) 0 (0%) 114 (100%)
1979 21 (30.9%) 47 (69.1%) 0 (0%) 68 (100%)
1982 0 (0%) 1 (100%) 0 (0%) 1 (100%)
1983 50 (47.6%) 55 (52.4%) 0 (0%) 105 (100%)
1985 9 (81.8%) 2 (18.2%) 0 (0%) 11 (100%)
Unknown 2 (66.7%) 1 (33.3%) 0 (0%) 3 (100%)
Combined 128 (35.5%) 230 (63.7%) 3 (0.8%) 361 (100%)

Freshwater Age
Year of Return 3 4 5 Combined
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The proportion of age 3 smolts in 1978 and earlier years (72%) was significantly lower
(ARC-sin test for proportions, d1=357, P<0.01) than in later years (92%).

Almost 80% of Zymoetz River steelhead spend two winters in salt water (Table 2, Figure
3b). Only 14.7% spend one winter in salt water and only 6.1% spend three years in salt
water. The sexes differ in the number of years spent in salt water before first spawning, with
males being more equally distributed across all salt water ages. Over 90% of females spend
two years in salt water (191 out of 208), in contrast to males who spend just 62.1% (95 out of
153). Four times more male steelhead spend one or three winters in salt water than do
female steelhead.

Salt water age at first spawning varied between years. Scales were collected in ten years
from 1972 to 1985, but the number of samples collected ranged from 1 to 114 per year, and
the proportion of 1 salt fish varied from 0 to 100% (Table 4). To  examine changes in
freshwater, we grouped the samples into two groups with roughly equal sample sizes, and
compared the proportion 1 salt fish in  1978 and earlier years (n=173) to that in 1979 and
later years (n=185). The proportion of 1 salt fish was 79% in both periods (ARC-sin test for
proportions, d.f=357, P=0.5).

The total age of Zymoetz River steelhead ranged from five to eleven years (Figure 3c). Note
that total age describes the year of life for a fish when its scale is taken, and so equals the
number of freshwater and salt water annuli combined, and the number of previous
spawnings, plus one year to account for the time that will be spent over winter prior to the
final spawning. Over 44% of the Zymoetz River steelhead were in their seventh year of life,
having spent six winters in fresh and salt water combined. Approximately 90% of the fish
were eight years of age or younger, and 99% were nine years of age or younger. A l l
steelhead nine years of age or greater were repeat spawners, and steelhead eight years and
older were 84% repeat spawners.

Repeat spawners composed 16% of Zymoetz River steelhead (Tables 3a, 3b, and 3c), similar
to the proportion found within Vancouver Island streams (16%; Narver and Withler 1971)
and within the Kispiox River (17.9%; Whately 1977). Steelhead that had spawned once
before composed 14% of the Zymoetz sample, whereas steelhead spawning for the third time
composed 2% of the sample. Repeat spawning was significantly more common among
female steelhead, of which almost 20% spawned more than one time, in comparison to just
11% of the males (f=5.7, d1=2, P=0.05, Table 5a).

Freshwater age distribution showed subtle differences between repeat spawners and maiden
fish (Table 5b). Among maiden fish the proportion of age 4 smolts was 61.3%; this
increased to 72.5% among second return spawners and 85.7% among third return spawners.
Although these differences were not significant (f=3.9, d.f=2, P=0.14), the patterns warrant
further investigation in the future should a larger sample become available.
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Table 4. S a l t  water age of Zymoetz steelhead by year of return.

Frequency Proportion Frequency Proportion Frequency Proportion Frequency Proportion
1972 1 (100%) 0 (0%) 0 (0%) 1 (100%)
1974 0 (0%) 13 (72.2%) 5 (27.8%) 18 (100%)
1975 5 (15.2%) 27 (81.8%) 1 (3%) 33 (100%)
1976 0 (0%) 2 (66.7%) 1 (33.3%) 3 (100%)
1977 0 (0%) 4 (100%) 0 (0%) 4 (100%)
1978 20 (17.5%) 91 (79.8%) 3 (2.6%) 114 (100%)
1979 21 (30.9%) 45 (66.2%) 2 (2.9%) 68 (100%)
1982 0 (0%) 1 (100%) 0 (0%) 1 (100%)
1983 5 (4.8%) 94 (89.5%) 6 (5.7%) 105 (100%)
1985 1 (9.1%) 6 (54.5%) 4 (36.4%) 11 (100%)
Unknown 0 (0%) 3 (100%) 0 (0%) 3 (100%)
Combined 53 (14.7%) 286 (79.2%) 22 (6.1%) 361 (100%)

Salt water age (at first spawning)
Year of Return 3 4 5 Combined
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Table 5. R e p e a t  spawnings of Zymoetz River steelhead by sex, freshwater age, and saltwater age at first spawning.

Frequency Proportion Frequency Proportion Frequency Proportion Frequency Proportion
Female 167 (80.3%) 36 (17.3%) 5 (2.4%) 208 (100%)
Male 136 (88.9%) 15 (9.8%) 2 (1.3%) 153 (100%)

Combined 303 (83.9%) 51 (14.1%) 7 (1.9%) 361 (100%)

Freshwater Age M a i d e n  Fish 2 n d  Return 3rd Return Combined

3
4
5

Frequency Proportion Frequency Proportion Frequency Proportion Frequency Proportion
114
187
2

(37.6%)
(61.7%)
(0.7%)

13
37
1

(25.5%)
(72.5%)

(2%)

1
6
0

(14.3%)
(85.7%)

(0%)

128
230
3

(35.5%)
(63.7%)
(0.8%)

Combined 303 (100%) 51 (100%) 7 (100%) 361 (100%)

Frequency Proportion Frequency Proportion Frequency Proportion Frequency Proportion
1 44 (14.5%) 6 (11.8%) 3 (42.9%) 53 (14.7%)
2 237 (78.2%) 45 (88.2%) 4 (57.1%) 286 (79.2%)
3 22 (7.3%) 0 (0%) 0 (0%) 22 (6.1%)

Combined 303 (100%) 51 (100%) 7 (100%) 361 (100%)

a) by sex
Previous Spawnings

Sex Maiden Fish 2nd Return 3rd Return Combined

b) by freshwater age
Previous Spawnings

c) by saltwater age
Previous Spawnings

Saltwater Age Maiden Fish 2nd Return 3rd Return Combined
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Repeat spawners exhibited different salt water ages than maiden fish (x2=7.9, d.f.=2,
P=0.02). Second return spawners spent fewer years in salt water before the first spawning
than did maiden fish. Steelhead spending one winter in salt water before spawning were
uncommon among maiden fish (14.5 %) and fish that had spawned twice (11.5%), but
comprised almost half of those fish returning to spawn for a third time (42.9%, Table 5c).
The distribution of salt water age at first spawning among maiden and repeat spawners
suggests that those fish deferring first reproduction tend to reproduce only once.

Table 6. Incidence of repeat spawning by Zymoetz River steelhead by year, 1972 to
1985.

Year Scale Samples Taken Percentage of Repeat Spawners
1972 1 (0%)
1974 18 (0%)
1975 33 (15.2%)
1976 3 (33.3%)
1977 4 (25%)
1978 114 (29.8%)
1979 68 (14.7%)
1982 1 (0%)
1983 105 (4.8%)
1985 11 (9.1%)
Unknown 3 (33.3%)
Combined 361 (16.1%)

The incidence of repeat spawning varied between years, however, a different number of
samples was collected in each year, complicating the interpretation of these data. Repeat
spawning ranged from zero in 1972, 1974, and 1982 to 33.3% in 1976 (Table 6). However,
in 1972 only one scale sample was taken, and in five of the ten years fewer than 20 scales
were taken. I n  the two years when the most scale samples were collected, repeat spawning
was 5% (1985) and 30% (1978) but was not significantly different (ARC-sin test for
proportions, d.f.= 218, P=0.12).

To examine changes in the proportion of repeat spawners over time, we grouped the samples
into two groups o f  roughly equal sample size, and compared the frequency o f  repeat
spawning in 1978 and earlier years (n=173) to that in 1979 and later years (n=185). The
incidence of repeat spawning in 1978 and earlier (23.6%) was significantly greater (ARC-sin
test for proportions, d.f.=357, P<0.01) than that in later years (8.6%).
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Body Size

A total of 366 fork length measurements of Zymoetz River steelhead have been recorded in
MELP files, however, only 349 of these have corresponding scale ages. Based on the
smaller sub sample, Zymoetz River steelhead averaged 76.5 cm in fork length (S.E. = 0.5)
and ranged from 43.0 to 100.3 cm (Table 7). Male steelhead were just 0.4 cm longer on
average than female steelhead, an insignificant difference (t=0.35, d.f.=228, P=0.73) that
suggests the sexes are of similar size. However, the variation in age among male steelhead
(S.E. = 1.0) was greater than for females (S.E.= 0.5) and was significantly different (Levene's
Test for Equality of Variances: F= 46.315, P< 0.001). Male steelhead comprised both the
smallest and largest members of the population and were most abundant in the 80 cm to 85
cm size range with a median length of 79.5 cm and a modal length of 78.7 cm (Figure 4).
Female steelhead were most abundant in the 70 cm to 75 cm size range with a median length
of 76.2 cm and a modal length of 73.7 cm. Male fork length was distributed bimodally,
with one cluster between 55 cm and 65 cm and another between 75 cm and 95 cm.

Zymoetz River steelhead can reach large sizes, comparable to those found in other Skeena
River tributaries. One female steelhead was captured just upstream of the Clore River in
1973 and weighed 13.9 kg (30.5 lbs) (B. Hebden, pers. comm., 1995). This fish weighed
83% of the largest steelhead captured by angling i n  freshwater and recorded in the scientific
literature (16.3 kg, Hart 1973).

Body size at return was positively related to salt water age. For both sexes and all freshwater
ages combined, fork length after one winter in salt water was 61.3 cm, and increased to 78.4
cm after two winters and to 89.0 cm after three winters (Table 7). Size increased with
increasing salt water age for both sexes and every freshwater age.

Freshwater age did not influence the body size of returning Zymoetz River steelhead. I n  an
ANOVA of steelhead fork length with factors of freshwater age and salt water age, only salt
water age was significant (F=98.6, d.f.=2, 348, P<0.01). Interactions between freshwater and
salt water age were not significant (d.f.=3, 348, P=0.22).
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Table 7. M e a n  fork length (cm) of Zymoetz steelhead by sex and by freshwater and salt water age at first spawning.

Sex Freshwater Age 1 2 3 Combined
Mean S.E. n Mean S.E. n Mean S.E. n Mean S . E . n

Females 3 61.3 7.3 5 76.7 0.8 58 82.1 3.4 3 75.8 1.0 66
4 62.9 1.8 7 77.3 0.5 122 87.7 3.7 2 76.7 0.6 131
5 0 66.0 1 0.0 0 66.0 1

Combined 62.2 3.0 12 77.1 0.4 181 84.3 2.6 5 76.3 0.5 198
Males 3 57.3 1.0 11 80.8 0.7 38 91.1 2.4 9 77.9 1.5 58

4 62.3 1.7 28 81.1 0.8 53 89.7 2.1 8 76.0 1.3 89
5 66.0 1 83.8 1 0.0 0 74.9 8.9 2

Combined 61.0 1.3 40 81.0 0.6 92 90.4 1.6 17 76.7 1.0 149
Combined 3 58.5 2.3 16 78.3 0.6 96 88.8 2.2 12 76.8 0.9 124

4 62.4 1.4 35 78.5 0.5 175 89.3 1.7 10 76.4 0.6 220
5 66.0 1 74.9 8.9 2 0.0 0 71.9 5.9 3

Combined 61.3 1.2 52 78.4 0.4 273 89.0 1.4 22 76.5 0.5 347

Salt water Age
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Figure 4. D i s t r i b u t i o n  of fork length for male and female Zymoetz River steelhead.
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3. C R I T I C A L  HABITATS

Overwintering

Historically, steelhead were suspected to overwinter in McDonell Lake (Seredick 1969), and
this was proven through radio-telemetry (Lough 1980). More recently, radio-telemetry has
shown that steelhead overwinter in areas of the mainstem between Limonite Creek and the
Clore River (Beere 1995). O f  14 fish radio-tagged in 1994, 71% overwintered in the upper
20 km of river. Some steelhead overwinter in portions of the Zymoetz River between
Treasure and Red Canyon creeks (Bustard 1995). O f  six steelhead radio tagged in August
1978 between km 32 and 38 (near the Clore confluence), one overwintered in the mainstem
near Red Canyon Creek, and one overwintered in McDonell Lake (Lough 1980).
Overwintering locations are shown in Figure 5.

Lough (1983) found that of 12 fish tagged on the Clore 58% spawned in the Clore and 42%
spawned in the Zymoetz, suggesting that the Clore provides some overwintering habitat.
Steelhead also overwinter in the lower canyon in any deep ice-free water (M. Beere, pers.
comm., 1997). Zymoetz River summer steelhead may also overwinter in the Skeena River
and move into Zymoetz River in the spring. Prior to spawning, suspected winter-run adults
hold below the first canyon, which is the upper limit of migration for these fish (B. Hill, pers.
comm., 1997).

Spawning

Zymoetz River steelhead hold during the winter in McDonell Lake and spawn heavily in a
100 meter long section of the Zymoetz River located 100 meters below the outlet of below
McDonell Lake (Seredick 1969, Pinsent and Chudyk 1973, Humphries and Morley 1978,
Ptolemy 1979, Wadley 1981). They also spawn in the section of the river between Dennis
and McDonell lakes and between Dennis and Aldrich lakes.

Spawning at these locations was observed in late May and June. These lakes probably
moderate temperature, discharge and sediment load to habitats downstream, which may enjoy
a higher egg-to-fiy survival than reaches less influenced by lake outflow.

Based on the movements of 14 radio-tagged steelhead in 1994, Beere (1995) concluded that
most Zymoetz summer steelhead use the upper 20 km of the Zymoetz River. Only 15% of
the fish spawned at the outlet of McDonell Lake (Figure 5). Thirty percent of the fish were
found in tributary streams and were assumed to have spawned there. Spawning tributaries
included Serb Creek, Willow Creek, Coal Creek, and the mainstem Zymoetz River in the
vicinity of Coal and Sandstone creeks (Figure 5).
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Lough (1983) noted that radio-tagged fish spawned in or near the lower end of Coal Creek
and that Coal and Sandstone creeks supported juvenile rainbow trout, suggesting that
steelhead spawned there. However, Humphries and Morley (1978) found that the mouth of
Sandstone Creek was blocked to upstream migration by adult salmonids. Lough (1983) also
noted the McDonell Lake outlet, mainstem and side channels below Clore River and
tributaries and side channels from Red Canyon Creek to Coal Creek, and Red Canyon Creek
as spawning areas.

The Zymoetz River mainstem between the Clore (32 km) and Red Canyon Creek (79 krn) has
minimal spawning value (Lough 1983). The tributaries in this section are steep with little
potential for spawning, except in the lower ends. A n  exception to this is Treasure Creek,
which has anadromous access for up to 4.5 km and is populated by juvenile rainbow
(suspected steelhead) (Bustard 1995).

Within the Clore River, steelhead have access to at least 26 km (Bustard 1996) and MELP is
not aware of any access upstream past Pillars Canyon at 40 km (M. Beere, pers. comm.,
1997). Steelhead may spawn in several tributaries to the Clore River including Thomas, Elf,
and Trapline creeks (Bustard 1996). Within the Kitnayakwa River steelhead have access
upstream to 12 km (Bustard 1994), but there is little evidence of steelhead migrating more
than 3.5 km upstream, where a road related rockslide created a barrier in the lower river (M.
Beere, pers. comm., 1997).

Other potential spawning locations are the Surprise and Blackberry creek confluences,
Limonite Creek (Bustard 1995), upstream of McDonell Lake near the Willow and Passby
creek confluences (Humphries and Morley 1978), Passby Creek (FISS maps), the outflow to
Dennis Lake (FISS maps, Beere 1995), Willow Creek as far as Rankin Lake (MELP stream
files, Smithers), and Miliget and Blackberry creeks (Maher 1961 in Bustard 1995).

Incidental spawning has been observed throughout the system including canyon habitats
(behind boulders). Spawning of winter run steelhead in the lower river was observed in late
June by Gene Llewellyn, (Whelpley 1989), however, mid May to early June is the normal
timing of spawning (M. Beere, pers. comm., 1997). Lough (1983) noted that although
spawning took place in mid-May to early June, some steelhead held until July 10. I n  1969
most steelhead had spawned between May 25 and 29 in the upper Zymoetz River (Seredick
1969).

Rearing

Juvenile steelhead rear throughout the Zymoetz River and the accessible portions of its
tributaries. There is no single comprehensive survey of aquatic habitat for steelhead in the
Zymoetz River. There are eleven surveys that describe individual reaches and tributaries
using techniques ranging from qualitative habitat description to detailed physical
measurements (Table 8). Nine of these studies include some form of fish sampling, ranging
from presence/absence sampling to density estimates. There are several other unpublished
memoranda in MELP files that provide some overview habitat information, but these do not
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specifically address juvenile habitat and so are not included here. As  a whole, the eleven
studies provide a thorough assessment of the potential distribution of steelhead trout in the
drainage. Distribution within some tributaries is still unknown, partly because of interannual
variability in escapement. Furthermore, the ability of steelhead to rear in streams far from
the primary spawning areas creates uncertainty, for juvenile steelhead cannot be readily
distinguished from resident rainbow trout.

Table 8. Sources and content of juvenile fish and habitat assessments in the Zymoetz
watershed from 1977 to 1997.

Year Area Method Source
1977 Zymoetz River (reaches 7 and 8) Density estimate;

detailed habitat data
Ptolemy 1979

1978 Zymoetz River (reaches 7 to 10) Habitat data only Humphries and
Morley 1978

1980 Zymoetz River (reaches 7 to 10) Habitat data only Wadley 1981
1982 Zymoetz River (reaches 9 to 10); Coal

Creek, Sandstone Creek, Passby Creek,
Willow Creek, Silvern Creek

Density estimate;
detailed habitat data

Tredger 1984

1991 Zymoetz River (reaches 6 to 8); Clore
River (reaches 2,3 and 5), Burnie River

Density estimate;
detailed habitat data

Bustard 1992

Reach 1, Thomas, Trapline Treasure,
Coal and Sandstone creeks

1992 Zymoetz River (reaches 6 to 8); Coal
and Trapline creeks

Density estimate;
detailed habitat data

Bustard 1993

1993 Zymoetz River (reaches 6 to 8); Coal
and Trapline creeks

Density estimate;
some habitat data

Beere 1993.

1994 Kitnayakwa River (reaches 3 and 5):
Tributary 13

Presence/absence;
inventory habitat data

Bustard 1994

1994 Tributaries to Zymoetz River (Reach
6): Tributaries 24, 25, 29, 31, 45, 26,
47, 59 (Two Falls Cr.) ,81, Treasure

Presence/absence;
inventory habitat data

Bustard 1995

Creek
1995, Clore River (reaches 3 and 6); Thomas, Presence/absence; Bustard 1996
1996 Trapline, Moraine, and Elf creeks,

Tributary 48, Tributary 39
inventory habitat data

1997 Red Canyon, Mullwain Presence/absence;
inventory habitat data
to RIC* standards

Triton 1998

* Resources Inventory Council
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Data collected by Tredger (1984) provide density estimates in the headwaters of the Zymoetz
River for 1982 and 1983. Tredger's (1984) work was intended to measure the success of fry
stocking, but does not provide a reliable estimate of wild fry or parr density in the headwater
streams because of the potential (but unknown) effects of stocked fry on the behavior,
distribution and abundance of wild fry.

The most temporally and spatially consistent data was collected using the multiple removal
method from 1991 to 1993 in reaches 6 and 7 by Bustard (1992, 1993) and Beere (1993)
(Figure 5). These data provide estimates of steelhead fry and parr density over a three year
period, allowing us to assess interannual and spatial variation. During the same three years,
density measurements were made on Treasure and Coal creeks, and these allow a comparison
of mainstem and tributary productive capacity. However, tributary sampling was not
exhaustive (consisting of only one site per tributary) and statistical comparisons with the
mainstem do not provide much confidence that the observed differences are real.

Within Reach 6 mean steelhead fry densities varied from 0.54/m2 in 1991 to 0.18/m2 in 1992
(Table 9). Within Reach 7 mean steelhead fry densities ranged from 0.65/m2 in 1991 to
0.29/m2 in 1992. After natural log transformation of fry density, an ANOVA with year and
reach as factors revealed that both were significant (F=7.3, d.f.=3, 45, P=0.001), although
reach was just barely so (P=0.049). Post-hoc comparisons showed that fry density in 1991
was significantly different (higher) than in 1992 or 1993 (Scheffe multiple range test,
P<0.05). A  similar statistical test of parr density (natural log transformed) revealed rather
different results. Parr density was not significantly different between years, but was
significantly different between reaches (higher in Reach 6, F=10.6, d.f. =1, 44, P=0.002).
For all three years combined, parr density in Reach 6 was 2.6 times greater than in Reach 7
(0.067 versus 0.025/m2).

An earlier assessment of these data by Beere (1993) proposed that interannual variation in fry
and parr density may be explained adult escapement. Years of poor adult escapement such as
the 1992 brood year (the 1991 summer steelhead escapement) may explain the low fry
densities in 1992. The significant spatial differences in fry and parr distribution between
reaches can be explained by habitat type and steelhead life history. Bustard (1995) noted
extensive channel shifting in Reach 6 between 1991 and 1992. I n  contrast, Reach 7 was
more stable, and it was here that fry were relatively more abundant that parr. Reach 7 is
further upstream and closer to the spawning areas at the outlet of McDonell Lake, and so is
closer to the primary fry incubation area and more buffered from environmental extremes
than Reach 7.

Life history differences were also apparent on a microhabitat scale. Within reaches 6 and 7
of the Zymoetz River, side channels provided the best rearing habitat for parr, whereas fry
were equally abundant in side channel and mainstem habitats (Table 10, Bustard 1993).
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Table 9. S u m m a r y  o f  juvenile steelhead density estimates in  the Zymoetz River
mainstem and tributaries, from 1991 to 1993. Areas where more than one
sample was collected show standard errors in parentheses.

Steelhead fry (no./m2) Steelhead parr (no./m2)
Sampling Area 1991 1992 1993 1991 1992 1993
Reach 6 (Clore River to 0.54 0.18 0.23 0.10 0.05 0.04
Treasure Creek) (0.12) (0.04) (0.05) (0.02) (0.01) (0.02)
Reach 7 (Treasure Creek to 0.65 0.32 0.29 0.02 0.04 0.01
Red Canyon Creek) (0.10) (0.11) (0.08) (0.01) (0.01) (0.00)
Red Canyon Creek to Serb 0.40 0.02 0.05 0.02 0.02 0.00
Creek (Site Z19 in Reach 8)
Treasure Creek 0.15 0.00 0.06 0.01 0.04 0.03
Coal Creek 1.77 0.52 0.92 0.11 0.19 0.14

1991 0.54 0.62 0.083 0.047
1992 0.26 0.23 0.048 0.035

Data taken from Bustard (1992, 1993) and Beere (1993).

Table 10. J u v e n i l e  steelhead density i n  side channel and mainstem habitat o f  the
Zymoetz River.

Fry (no./m2) P a r r  (no./m2)
Year S i d e  channel M a i n s t e m  S i d e  channel M a i n s t e m

Data taken from Bustard 1993.

Steelhead fry densities within Reach 8, and Treasure and Coal creeks varied from those in
reaches 6 and 7 (Table 9). Treasure Creek steelhead fry and parr densities were lower than
mean values in reaches 6 and 7 of the Zymoetz River. Coal Creek fry and parr densities were
higher than mean values in reaches 6 and 7 of the Zymoetz River. Only a single sample was
measured within Coal and Treasure creeks, so a statistical comparison with reaches 6 and 7
is not useful. I t  is worth noting, however, that fry densities at the single site in Coal Creek
exceeded those measured at any site in the Zymoetz River in 1991 and 1993, and that parr
densities exceed those at any site in the Zymoetz River in 1992 and 1993. This suggests that
Coal Creek has a high capacity to rear steelhead trout, as noted by Bustard (1993). Sampling
by Bustard (1992) in 1991 included the aforementioned sites as well as sites in the Clore
River, and Trapline, Thomas, and Sandstone creeks. During 1991 the Clore River had lower
juvenile steelhead densities than those in reaches 6 and 7 of the Zymoetz (fiy: 0.59/m2 in the
Zymoetz versus 0.44/m2 in the Clore, parr: 0.067/m2 in the Zymoetz versus 0.04/m2 in the
Clore).
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Trapline Creek held densities of steelhead fry and parr greater than those in reaches 6 and 7
of the Zymoetz, so this stream also appears to have a high capacity to rear steelhead trout.
Thomas Creek had zero steelhead fry densities and low parr densities, and Sandstone Creek
was inhabited primarily by cutthroat trout (Bustard 1992).

Two large tributary streams were recently inventoried and appear to provide substantial
steelhead habitat. Red Canyon and Mullwain creeks were sampled in 1997 and rainbow trout
juveniles (possibly steelhead) were found in both (Triton 1998). No barriers to adult
steelhead migration were observed on Mullwain Creek, which has a mainstem length of 20
km. Red Canyon Creek has 6.6 km of mainstem habitat up to a series of cascades to 30 m in
height that would bar steelhead from reaches further upstream.

Although in total there are probably over 100 tributaries to the Zymoetz and Clore rivers
(Bustard (1995) identified 87 to Reach 6 alone), their relatively short accessible length
reduces the relative importance to steelhead production. The Zymoetz mainstem may not be
as productive per unit area, but it is 109 km long, and so provides the bulk of juvenile
steelhead habitat in the watershed.

In summary, the mainstem Zymoetz from the Clore River to Serb Creek is a major rearing
area for juvenile steelhead, with high densities of juvenile steelhead (Bustard 1995).
However, some of the tributaries support higher densities of juvenile steelhead, in particular
Coal Creek. Other important tributaries for rearing include Treasure and Trapline creeks.
Tributaries to the Zymoetz River upstream of McDonell Lake have good physical habitat
(Humphries and Morley 1978), and may support steelhead fry and parr, however, no
sampling has been done to confirm this.
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4. R E V I E W  OF PAST ENHANCEMENT ATTEMPTS

In 1980 Serb Creek was diverted to improve and extend spawning and rearing habitat.
Ptolemy (1979) advised against the project on the basis of the small potential gain in
steelhead production. I t  was later determined that adult steelhead spawn in Serb Creek.
Gravel was placed to rehabilitate the outlet of McDonell Lake in 1980 (R. Tetreau, pers.
comm., 1997).

In 1981 a project was undertaken to improve access past a —2 m high waterfall in the canyon
at approximately 7 km on the mainstem Zymoetz (J. Culp, pers. comm., 1997). A  drill was
lowered into the canyon and small `fishways' were blasted around the obstruction. Access
past the waterfall was improved, based on the observation that steelhead no longer held in a
large pool below the falls once the fishways were built (J. Culp, pers. comm., 1997). This is
probably the same spot noted as a possible location for a fish ladder in MELP stream files.
Both the Steelhead Society (B. Hill, pers. comm., 1997) and MELP (R. Tetreau, pers. comm.,
1997) noted that the removal of this barrier may have been unwise, allowing a genetically
inferior component of the stock access to the upper river.

In 1979 Regional Fisheries Biologist Mike Whately described the Zymoetz River steelhead
fishery as a disaster, based on impacts to habitat from two major floods, road and pipeline
repair, and forest harvesting, and assigned proposed enhancement efforts there the highest
priority in the Skeena Region. Brood stock collection and hatchery operations were
undertaken from 1980 through to 1985 to enhance Zymoetz River steelhead. Wi ld  brood
stock were used for this enhancement project, which was designed to increase steelhead
production by stocking fry to under-recruited streams in the upper watershed (Anon. 1981).
A total of 287,500 fry were stocked upstream of McDonell Lake from 1981 to 1985 (Table
11).
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