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Morice-Nanika Sockeye Recovery Plan

Preamble

This backgrounder has been prepared for the Morice—Nanika Sockeye Recovery Plan
(MNSRP) planning table, a Wet'suwet’en Fisheries and Department of Fishertes inttiative. The
MNSRP process provides a framework for aboriginal, government, industry, and public groups
to work together towards stock recovery. The purpose of this report 1s to describe biophysical,

fisheries, cultural, and land use current conditions 1n relation to Morice—Nanika sockeye.

The Morice—Nanika sockeye stock 1s the largest sockeye run in the Bulkley Basin. The
Wet'suwet’en, whose territory overlies the Bulkley Basin, have fished Morice—=Nanika sockeye
stocks at Hagwilget and Moricetown Canyons and at numerous terminal sites for at least six
thousand years. Monce—Nanika sockeye restoration is significant and a prority to the
Wet' suwet'en.

Since the mid-1950s, Morice—Nanika sockeye abundance has fluctuated at levels below
historical escapements and lower than lake production capacity. Constraints to sockeye
production are thought to stem from a complex mix of interrelated problems, mcluding the
high exploitation rates m the Alaskan, Canadian, and First Nation fisheries and low production
from the ultra-oligotrophic Morice Lake. The uncertain effects of chmatic variability may be
also exacerbating sockeyve productivity m the freshwater and marine realms. Vanations in
salmon returns due to climate and or harvesting can have strong mmpacts on sockeye nursery
lake productivity in systems where adult salmon carcasses are important nutrient sources.

As 1n other Skeena sub-basins, social, political, and economic factors influence the status
of fish and habitat in the Morice Watershed. For example, one or more of these factors may
influence the rate of development of forest harvesting, resulting m riparian, in-stream, or
associated cumulative effects within the watershed, or on the other hand, these factors may
preclude development with protected area status. The social, political, and economic factors
may influence management of the fish resource, such as planning and setting harvest timing and
exploitation rate. These factors can also affect the location, timing, and focus in regard to fish
sustainability or watershed restoration planning.

Concerns regarding Morice—Nanika sockeye abundance have been voiced since the mid-
1950s, primarily by the Wet'suweten and Department of Fisheries and Oceans (DFO), though
their approaches to stock restoration have differed. Esscapement records indicate that prior to
1954, spawner returns were apparently strong with an annual 1940s average of 70,000 sockeye
(Cox-Rogers 2000). Since 1954, a forty-year period of marked decline showed annual average
returns of between 1,700-9,000 fish. Escapement mcreased m the 1990s to an annual average

of 32,000 sockeye, although since 1998, average escapements have decreased to less than 6,000
fish.

Since the mid-1950s, DFO has made efforts to identify the cause of the decline and to

rebuild the sockeye stock. The Morice—Nanika Sockeye Recovery Plan offers an opportututy to
link sectorial efforts that may be disconnected at the watershed and coastal levels. This

Skeena Fisheries Commission May 2005 §



Morice—Nanika Sockeye Recovery Plan Backgrounder

collaborative approach requires a high degree of coordination and planning. The high social,

cultural, and economic values of Monce—Nanika sockeye are significant enough that there 1s
strong mterest m rebuilding the population and restoring any critical habitat components.

Morice Watershed Planning Processes

Within Morice—Nantka Watershed, there are currently other land use plans or planning
processes that are mclusve or semrinclusive of fish and fish habitat. The four major planning
processes mclude the Morice Lands and Resource Management Plan, the Wet'suweten
Terntorial Stewardship Plan, the Morice and Lakes Innovative Practices Agreement, and the
Morice Watershed Fish Sustamnability Plan.

The Wet'suwet'en Terrtorial Stewardship Plan (WTSP) 1s an mitiative bemng developed
by the Office of the Wet'suwet'en on behalf of the thirteen Wet'suwet'en Houses. The purpose
of this plan 1s to support the Wet'suweten as stewards of therr traditional territories, a portion
of which overlie the Morce Watershed. The WTSP 1s a tool based on natural and cultural
features that can be used to make balanced resource stewardship decisions, help create
economic development, and communicate Wet'suweten ecosystem management, cultural
knowledge, and values. Major objectives include bridging Wet'suwet’en traditional knowledge
and values and the structure of contemporary resource management processes through criteria
and indicators. The WTSP will effectively improve opportunities for Wet'suwet'en values and
aspirations to be integrated into resource planning and development and facilitate a transitional
approach to territorial management and resource stewardship.

The Morice Land and Resource Management Plan (LRMP) was initiated and led by the
Ministry of Sustainable Resource Management with land use recommendations completed and
publicly presented 1n 2004, Currently, the recommendations and varnious substantive issues are
being discussed with the Office of the Wet'suwet’en and changes are expected before the
LRMP 1s signed. The sub-regional land use recommendations include creating three categonies
of land use designations with accompanymg management directions for the LRMP area:
General Resource Management Zones, Area Specific Resource Management Zones, and
Protected Areas.

The General Resource Management Zone, which encompasses 65% of Crown land,
incorporates management statements that will provide direction to sustain communities, the
economy, and ecosysterns in the plan area. The Area Specific Resource Management Direction,
which encompasses 29% of Crown land, addresses spatially explicit objectives that are unique
to a gven area. Protected Area Management Direction, which apples to 6% of crown land,
applies to all protected areas and provides spatially explicit guidance to specific areas. All of
these three categories include objectives, measures/indicators, targets, and management
staterments.

Of mnterest to the Morice—Nanika Sockeye Recovery Plan are recommended land use
designations adjacent to Nanika River and Morice Lake. The lower two-thirds of Nanika River
1s overlain with area specific management objectives developed to address the distinet aquatic,
riparian, fish, and wildlife values. The upper reach of Namika River 1s overlain with protected
area status. The majonty of the landscape draining into Morice Lake 15 to be managed to reflect

Skeena Fisheries Commission May 2005 B



Morice—Nanika Sockeye Recovery Plan Backgrounder

the important ecological and recreation values, with no timber harvesting, road, and settlement
development activities.

The Morice and Lakes Innovative Practices Agreement 1s a partnership among seven
regional forest licensees to develop socially acceptable plans and practices, which will enhance
basic drivers of tunber supply, maintan environmental values, inplement innovative
approaches, affect policy, and transfer learning. The central objective 1s to develop and
implement Sustainable Forest Management Plans (SFMPs) for the Morice and Lakes Timber
Supply Areas (T'SAs). The Morice SFMP dovetails closely to the Monice LRMP and alongside
those management directions, a swite of thirty-four indicators will give planning,
implementation, monitoring, and evaluation direction to operational Forest Stewardship Plans

(Tesera 2003).

The Morice Watershed Fish Sustamability Plan (WEFSP) 1s a federal and provincial
mnittative (BC MELP and FOC 2001) that has been led by Community Futures Development
Corporation Nadima (CFDC Nadina). The purpose of this planning process 1s to sustain robust
fish populations and fully functioning aquatic ecosystems mn the Monice Watershed. Major
objectives include providing fish and fish habitat resource information on the watershed scale
and developing plans that ensures conservation of fish populations and aquatic ecosystems. The
Morice WESP recommends mnplementation of action plans and monitoring strategies that
include research, monitoring, stock assessment, modelling, and best management practices
addressing land use management, habitat rehabilitation, and fisheries management.

The Morice Watershed Restoration Program (WRP) was a provincial inttiative to restore
the productive capacity of fisheries, forest, and aquatic resources that had been adversely
impacted by past forest harvesting practices. Aquatic and upland restoration efforts were halted
in 2001, due to a change m provincial government policies, but interim restoration plans (IRP)
were established that delineated restoration objectives and future priority restoration wotk
plans.

Other plan processes, which in the future could potentially mnfluence or affect the
Morice—Nanika Sockeye Recovery Plan, include industrial Forest Stewardship Plans from the
tenured licensees within the watershed. Forest Stewardship Plans are expected to describe
licensee forest development activities within the framework directions stated in higherlevel
plans such as SRMPs and LRMPs. What these plans contain and how they will be implemented

will need to be reviewed from a fisheries perspective to ensure fish values are maintained.

As noted above, numerous natural resource planning processes are underway at the
watershed or finer scale 1 Morice Watershed that will affect, or be affected by Morice—Nanika
Sockeye Recovery Plan activities. Building relationships and identifying ideas and products
through planning activities can achieve efficiency in timeframes, content, and participation, and
as well, can potentially provide more complete assessment and solutions to complex habitat
related problems. The collaboration of fish protection and restoration prorities across plans
could provide unique opportunities for funding, prionties, and mmplementation.
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For example, water quality objectives or guidelines are applied to drinking water, fish and
aquatic life, agricultural pursuits, mining activities, and forest development. Province-wide
ambient water quality criteria include pH, substances that degrade water quality such as
nutrients, algae, and particulate matter, low level toxic substances and high level toxic
substances, such as cyamude, PCBs, and metals, and microbiological idicators of risks to
humans (fecal coliforms, Guandia). Other common criteria include dissolved oxygen, total

suspended solids, water stage, and biochemical oxygen demand (BOD).

Processes that affect water quality in forested streams are underpinned by the hydrologic
cycle. Water acts as a carnier of materials and energy between the atmospheric and terrestrial
portions of the system and the stream. Runotf and streamflow i a small, undisturbed forested
watershed are primarily the result of water flowmng through the forest soil, rather than over it
(Harr 1976). Weather conditions and natural landscape processes cause turbid and high water
conditions that affect water quality. How water quality 1s affected in relation to land use
activities, particulatly forest development, 1s not well understood or documented for the
watershed. Major concerns include the integnty and unportance of small streams, hydrologic
change, temperature change, sedimentation, and effects to the physical stream structure.

Critical to the review and understanding of water quality 1s long-term data, which s
essential i detecting changes or trends 1 water quality. Water quality data for Morice Lake and
Nanika River s available since the 1960s. The most extensive studies to date were conducted
duning the Kemano Completion research by Envirocon (1984a) and Cleugh and Lawley (1979),
which included water temperature, groundwater hydrology, food-frequency analysis, and
modelling. Stockner and Shortreed (1979) conducted a limnologycal program in 1978 on Morice
Lake to determine the potential for the Lake Ennichment Program.

Wilkes and Lloyd (1990) sampled water quality in the lower Morice River from 1983 to
1987 and reported water quality as excellent. Morice River water 1s soft; the pH 1s near neutral,
while mean alkalinity, a measure of pH buffering capacity, 1s low. Morice River water 1s typically
very clear, although Total Suspended Solds (TSS) readings can be high during freshets.
Nutrient levels throughout much of the watershed are extremely low, in many cases less than

the detection limits (Remington 1996).

Dykens and Rysavy (1998) sampled water quality in Fenton and Shea Creeks as part of
the Skeena Region operational mventory. Sedimentation, channel morphology, water quality,
and stream productivity parameters were assessed. Results for Fenton Creek, a third order
stream, showed high concentrations of surface fines and an unbalanced benthic mvertebrate
comrmunity due to development activities. Shea Creek, a fifth order lake fed trbutary of Gosnell
Creek, showed excellence m all parameters. Bahr (2002) sampled water temperature with
twenty-five water temperature loggers positioned throughout the drainage for an eighteen-
month period.

Finnegan (1995) sampled water temperature at McBride and Owen Creeks, Morice River,
and an offchannel area at km 21 (Bustard’s Pond) and has six temperature sites with year round
data, a portion of it daes back to 1994, A prelimmary evaluation of water temperature 1n the
watershed shows that lake headed tributanies such as Lamprey, Owen, and Shea Creeks are
typically two to four degrees warmer than glacial headed tributaries such as upper Gosnell
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Creek, Thautil River, and Crystal Creek. Bahr's data (2002) suggests that Morice River warms as

it flows downstream from Morice Lake with maxmmum temperatures showing on the lower
Morice River.

Bustard (1986) assessed stream protection practices in the Mornice TSA. Sediment from
roads, due to both construction and madequate maintenance, was cited as the main impact
from logging activities in Morice Watershed streams. Overall, the watershed generally has good
water quality; however, during flood events or streambank failures, water quality s
compromised, due to the nature of mdrvidual tributaries. These tributanies, Thautil, Houston
Tommy, and Gosnell that discharge into Morice River, and Glacier (Redslide) that dramn into
Nanika River have active sediment sources. Water quality 1ssues 1n the watershed have been
relatively moderate and are related to forestry development.

Morice Lake Limnology
In 1944 and 1945, the Fishenies Research Board conducted limnological studies in Morice

Lake that included bathymetry, surfaces and sub-surface temperatures, water transparency, fish
species and abundance, and plankton studies. These studies are described in Alderdice and
Foerster (1944), Brett (1945), and Brett and Pritchard (1946). Plankton studies identified two
species of Cladocera, (Bosmna longispina and Daphnia longispina) and two species of Copepoda
(Cyelops sp. and Epischure sp.). Plankton haul station locations are not recorded, but species and
densities are included i Anonymous (1948).

Limnological surveys on Morice Lake were conducted from 1961 to 1965, as a
component of the Namka River Rehabilitation Program (Crouter and Palmer 1965). The
limnological surveys included temperature data, Seechi disc observations, and sampling relative
densities of zooplankton (Palmer 1986). As part of the Kemano Il environmental studies, the
Fisheries and Marine Service inttiated a program during 1974-75 to inventory the existing water
chemistry, phytoplankton, zooplankton, zoobenthos, and the morphometry of Morice Lake;
this program was reported on by Cleugh and Lawley (1979).

Morice Lake 1s dimictic with mixing in the spring and fall, and stratified in the summer
and winter. The lake has a relatively small amount of littoral zone, low mnorganic nutnent levels,
low phytoplankton biomass, and low zooplankton biomass. Morice Lake 1s considered ultra-
oligotrophic with spring overturn phosphorus concentration of 1 ug/1. (Shortreed ef al. 2001).
Morice Lake shows high dissolved oxygen content that ranges from 90 to 100% and cool water
temperatures. Inflowing streams to the lake have a cooler mean temperature than the lake

(Cleugh and Lawley 1979).

Surface temperature observations show that at any time, the shallow north end of the lake
1s warmer than the south end, though temperatures at 50 m depth throughout the lake show
little difference. Thermal stratification tends to be weak with deep mixing common throughout
the year (Stockner and Shortreed 1979); this 1s attributed to strong prevailing winds circulating
the lake waters. Shortreed ef @/ (2001) reported that Monice Lake had a deep euphotic zone
(19.8 m), a thermocline depth of 25.8 m, a cool epilimnion, a large hypohmmion, and a 7.00pH.
Thermoclines tend to be deeper and stronger towards the outlet of the lake.
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In the summer, the lake 1s glacially turbid in the south and Atna Bay arms, but the glacial
gradient tends to comparatively clear water near the outlet (Simpson ef o/ 1981). Palmer’s (1986)
data mdicated that monthly Seechi disc observations during 1961-65 were most often double

the depth n May and June than i July, August, and September. Stockner and Shortreed (1979)
samples showed a mean Seecht depth of 5.6 m.

Cleugh and Lawley (1979) indicated that the northern section of the lake (Station 3) near
Nanika River was the most productive for seasonal phytoplankton biomass that was closely
linked to increased temperature values. Biomass wvalues reached 3001'ng/1'n3 only once 1in
September and ranged to a low of 26 mg/m’ during the winter with chrysophyta, a golden
brown algae, being predommant. The relatvely hugh biomass 1s likely due to nutrient input
from Namnika Rwver (Cleugh and Lawley 1979). Overall, this indicated very low phytoplankton
productivity in Mornce Lake.

Cleugh and Lawley (1979) noted that since measurable quantities of NH,, NO,, NO,,
OP, and TP were genenally close to or below analytical detection limits, 1t was reasonable to
assume that nutrients are a major miting factor within Morce Lake. Duning the survey, only
Nanika Rwer contributed any sigmificant supply of TP. Monice Lake 1s poor in zooplankton,
both i number of species present and the total amount of each species, which appears to
decrease from the northern to the southern end of the lake (Cleugh and Lawley 1979).
Information mn regard to species and distribution by station and depth 1s discussed in Cleugh
and Lawley (1979).

The mean abundance of benthos in Morice Lake was 1680/m” with a much greater
abundance of benthic invertebrates in the littoral zone (3366/1’112). Chironomids constituted
approximately 50% of the benthic invertebrates of Morice Lake, and 66% of these occurred in
the upper 25 m. In most cases, the dormant species was a midge, Heterotrissoclading, with
densities ranging from 6000 /m” close to Nanika River outlet to 42/m” at 231 m depth (Cleugh
and Lawley 1979).

Shortreed and Hume (2004) reported on monthly mnological surveys conducted in
Morice Lake during 2002 and 2003. Physical and biological observations were similar to past
studies. Chlorophyll (CHL) concentrations were relatvely low at 0.44 ug/L with a homogenous
vertical CHL profile. Morice Lake productivity appeared to be limited primarnly by P loading,
although its short growing season, cool temperatures, and unstable epilimmon no doubt play a
role i its extreme oligotrophy (Shortreed and Hume 2004). They report that the average
zooplankton biomass mn Morice Lake was relatively high (648 mg Wt/I’Il2> gwen its ultra-
oligotrophic status. The cladoceran Holgpedium made up 39% of this biomass and was the
predominant prey;, 60% by number, in juvenile sockeye stomachs. Other common prey (by
number) was the small cladoceran Ewbosmina (22), the copepod Diacydlops (14), and Daphwuia (1).
Age 0 sockeye densities were low at 160/ha.

Morice Lake Fertilization

In the late 1970s, the Lake Enrichment Program was initiated by the Fishenies Research
Branch with funding provided by the Salmon Enhancement Program. One of the major goals
was to increase returns of adult sockeye by adding nutments into oligotrophic lakes where
juvenile sockeye production 1s apparently food-imited. Pre-fertilization assessments were spht
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reduce overwinter and marme survival, reducing the number of returning adults and further
reducing stream and lake productiity (Bilby ef o/ 1995). The abundance of spawners 1s critical
to mamntenance of fish populations rearmng in streams and lakes. Runs of adult fish may
continue to decline, returning fewer nutrients to already nutrient deficient streams and lakes,
particularly if combined with overfishing of a now less productive stock. Thus a negative
teedback loop from nutrient—food chain impacts can be very significant to lake and stream
rearing species. Understanding MDN loss may help to explamn the continuing decline of
Morice—Nanika sockeye. MDN loss may not be from sockeye alone. Changes to coho
distribution and numbers may also have contributed; for example, changes to McBrnide Creek
access affecting coho, and fewer coho in the Atna system.

Morice Lake sediment core analysis that showed stable 1sotope natural abundance data
would be useful for various purposes. Sockeye salmon abundance can be reconstructed from
stable nitrogen 1sotope analysis of lake sediment cores as returnung sockeye transport significant
quantities of N, relatively enriched in “N, from the ocean to freshwater systems. In addition,
Cladocera fossil abundance counts from sediment cores can show past salmon abundance
trends. Temporal changes 1n the mput of salmon-dertved N, and hence salmon abundance, can
be quantified through downcore analysis of N 1sotopes. Relationships between Morice—Nanika
sockeye populations and chmatic change could be determined as well. Nutrients from the 1986
fire east of Morice Lake could also be mvestigated as to mput significance.

Geography

The Hazelton Mountains withn the Morice Watershed are comprised of a complex
group of small ranges: the Telkwa Range, the Morice Range, and the northern portion of the
Tahtsa Range. Relief 1s relatively high i these ranges, with rugged peaks partially covered 1n
glacial ice. The mountamous portions of the watershed are underlain by Mesozoic sedimentary
and volcanic rocks, mntruded by 1solated stocks and small batholiths of granttic rock from the
Cretaceous age (Holland 1976). The Coast Mountamns (IKtimat Range) on the western edge of
the Morice Watershed are undetlam by gramtoid rocks of the Coast plutonic complex.

The Nechako Plateau extends mnto the northern and eastern portions of the watershed,
with elevations largely below 1500 m. Over much of the Nechako Plateau, Tertiary lava flows
cover the older voleanic and sedimentary rocks of the Takla and Hazelton Groups and intrusive
rocks of the Tertiary age. The fluvial and surficial geomorphology of the watershed 15 strongly
influenced by its recent glacial history. Ice from the Coast Ranges flowed easterly across
Nechako Plateau depositing a legacy of glacial dnft that 1s widespread with most bedrock
obscured (Holland 1976).

The predommant biogeochmatic zone, Sub-Boreal Spruce (SBS), covers most of the
lowland comferous forests in the watershed. Subalpme fir and hybrid spruce are the major tree
species; subalpine fir stands tend to dominate older, high elevation stands and mosster sections
of the zone. Due to a relatively intense natural and aboriginal fire history, lodgepole pine seral
stands are extensive, particulatly on stream terraces and south aspect slopes. These stands are

now hit or are threatened by the mountain pine beetle infestation that 15 active throughout
Morice Watershed.
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Fisheries WValues and Resources

The Morice Watershed is a biologically rich tiver systern that has considerable and varied
high walue fish habitat. The watershed is a major producer of chinook, pink, sockeye, and coho
salmon, and steelhead trout, which are fished by the aboriginal, commercial, and recreational
fisheries. Freshomter fish present in the system include ranbosw, lake, and cotthroat trout, Dolly
Warden and bull trout char, whitefish, lamprey, butbot, sculpins, suckers, chub, and shiners.
Bustard and Schell (2002) provided an excellent, comprehensive deseription of Morice fish
populations’ status, their key habitats by species and life stage, as well as limiting factors to
production and species inform ation gaps.

Constmaints to sockeye production are thought to stem from a complexr mix of
interrelated problems. Morice—INaniea sockeye stock returns have been fluctuating at lower
than historic escapement levels that are likely a result of the high exploitation rates in the
Alaskan, Canadian, and First IMNation fisheries, potentially poor early marine survival, low
productivity in Morice Lake, or a combination of the above. The survival of the sockeye salmon
population is a serious concern. Bull trout, which are abundant in this watershed, have been
identified as a species of provincial concern. The fish community contributes to the ecology,
nutrient repime, and stractural diversity of the drainage.

Facific salmon, Omorivndie spp., have been and continue to be intricately connected to
the cultural history and economy of the Morice Watershed and the Wet' suwet'en for thousands
of wears The salmon provide strong cultural, economic, and symbolic linkages for the
Wet' suwet'en, and as well, supports recreational anglers and comm ercial fisheries.

A key theme of Pacific salmen is that they are anadromous and semelparous, meaning
they spend a portion of their life in the ocean and return to fresharater to spawn, after which
they die. Their habitat includes the freshwater watershed of origin and a large portion of the
IMortheast Pacific Ocean

Each fall, drawn by natural forces, salmon retum to the

i
/;j;u:\\\ i:é\,n\\ rvers, which gave them birth. Once the salmon reach their
/; Spawner g spawrning grounds, they deposit thousands of fertilized eggs in

";(' of the gravel Each female, with a male in attendance, digs a
‘q Egg redd By using her tail, the female creates a depression in
'ﬁ} i § which she releases her epgs At the same time, the male
iff’ 7 Adult ] releases a cloud of milt. When the female starts to prepare
&‘ '“"E“]rﬁ her second nest she covers the first nest with gravel that

— RS protects the eggs from predators This process is repeated

m I:g A severdl times until the female has spawned all her eggs.
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Adult salmon die following their long journey and spawning. Their carcasses provide
nounshment and winter food for birds and wildlife, and provide nutnents to the river for the
next generation of salmon and other fish. As the salmon eggs lie 1n the gravel they develep an
eye and over months, the embryo develops and hatches as an alevin. The alevin carries a yolk
sac that provides food for two to three months. Once the nutrients i the sac are absotbed, the
tree-swimming fry must move up and emerge into the water.

Depending on the species, fry may lwe in fresh water for a year or more, or may go
downstream to the sea at once; this varies by species. Iry ready to enter salt water are called
smolts. Young salmonids stay close to the coastline when they reach the estuary. After varying
lengths of time, the smolts move out into the open ocean, and, depending on the species, spend
trom one to four years eating and growing m the Northeast Pacific Ocean. Then they return to
their home streams to spawn and die.

The data source for this report for salmon stock status is the Salmon Escapement
Database System (SEDS) maintained by DFO (DFO 2003). This data set consists of a variety
of annual spawming ground observations of census areas collected since 1950. The data qualty
vartes from observer to observer and place to place. While appreciating the great value of the
data records, non-fence counts can only be utilized as indicators of general trends and at best
reflect relative abundance rather than actual values. SEDS data 1s the best available and exceeds
the quality of data available for steelhead, trout, and other non-anadromous, freshwater species.
In general, the number of stocks counted increased from 1950 to 1990 and declined after 1992.

Chinook Salmon

Chinook salmon are the largest single salmon stock in the Morice Watershed,
contrnbuting approximately 30% of the total Skeena system chimook escapements i the 1990s.
In the past, this stock has constituted as much as 40% of the total Skeena Rwer chmnook
escapement (Fisheries and Oceans Canada 1984). In the late 1950s, an estimated escapement of
15,000 Morice River chinook spawners was recorded. From 1960 through to the mid 1980s, an

average of 5500 spawners returned, after which chinock spawner escapement mcreased
significantly, reflecting lower exploitation rates m the US and Canadian chinook fisheries
subsequent to the Pacific Salmon Treaty agreement ratified in 1985. From the mid-1980s to
2002, Morice River chinook escapement has fluctuated, though the trend has been an mncrease
with annual returns averaging more than 15,000, Recent returns have been more modest
possibly due to mereased ocean harvest or lower early ocean survival.

Adult chinook salmon begin their migration mto the Morice River system aboutmid-July
and spawn from August to October; peak spawning was observed to be mid-September, with
die-oft by mid-October by Shepherd (1979). Spawning principally occurs in the upper 2 km of
the Morice River downstream of the lake outlet. Most of the riverbed at this site 1s characterized
by a series of large gravel dunes mostly onientated perpendicularly to the direction of flow (FOC
and MoE 1984). The dunes are constructed by chinook during redd excavation. Scattered
minor spawning also occurs downstream to Lamprey Creek and in the Nanika River.

The majority (65%0) of Monce chinook spend one year plus (sub-2) in freshwater with

35% (sub-1) spending less than one year. Chimook return mamnly as four or five-year-olds as
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Sockeye smolts migrate out of Morice Lake from late April to August with a peak migration in
May (Shepherd 1979, Smith and Berezay 1983). Smolts feed and physiologically adapt to the
ocean environment i the Skeena Estuary before typically travelling northward, where they
spend one to three years in the North Pacific foraging on amphipods, fish, squids, and
euphausuds (Burgner 1991). Shepherd (1979) suggested that the larger two-year-old smolts
might have a higher marine survival rate. Atna Lake sockeye studies indicate that this stock also
spends two years in freshwater, but most returned after spending three years in the ocean

(Envirocon 1984b).

Shortreed ef af (1998, 2001) confirmed these earlier studies reporting that age-0 fall fry are
the smallest (0.8g) 1n any sockeye nursery lake in BC. Sockeye stomachs were <30% full and

contained mostly bosminids, a less than ideal food source, which mdicates extreme oligotrophy.
The large percentage of two-year-old smolts in Morice Lake 1s also indicative of its low
productivity. Shortreed ef af (1998, 2001) and Cox-Rogers ef a/. (2004) conclude that Morice
Lake 1s largely fry-recruttment limited with not enough spawners, and 1s an excellent candidate
for nutrient additions. Given the lake’s large size, there 1s the potential for large increases to its
sockeye stock.

Stockner (2003) notes that with respect to salmon, the decline of phosphorus nutrients
began 1n the early part of the twentieth century during times of over-fishing. Durning that time,
many of the nutrients were being put into cans and were not available to replenish the
environment. The primary reduction of phosphorus and other nutrients m steams, lakes, and
estuaries can be attributed to the decline of fish populations.

Over the past 20 years, the Department of Fisheries and Oceans has been experimenting
with artificially increasing production of sockeye through lake fertilization. These efforts
mitigate some of the losses of nutrients that are no longer available to populations with
depressed escapements. Results of fertilization research provide strong evidence that an external
nutrient source to oligotrophic lakes, equivalent to the nutrient influx from returning spawners,
1s needed to maintain lake productivity.

In recent years, studies have shown that climate 1s a significant factor i the survival of
salmon. Climate and ocean conditions together form a large part of the background conditions
on which salmon return to spawn. Within Morice Lake, sediments are the chemical and
biological indicators that can reconstruct past sockeye salmon abundance. The response of
Pacific salmon to future climatic change 1s uncertain, but will likely have large impacts on the
economy, culture and ecology of the Skeena Basmn. Sedument core analysis could enlighten past
salmon abundance vanability and focus research necessary to better predict future responses.

The return of Morice River sockeye escapements to desired levels will require multiple

strategies that will be established 1n the Mornice—Nanika Sockeye Recovery Plan.

Coho Salmon

Morice River systemn coho contribute approximately 6% to Skeena coho escapement as a

whole. In reviewing SEDS data (DFO 2003), a dechining trend from the 1950s to the present is

apparent i1 coho populations for the Morice system. The decline 1s 1 absolute numbers as well
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earlier spawning and warm water temperatures. Tredger (1981-87), Bustard (1992 and 1993),
and Beere (1993) described juvenile steelhead fry and parr distribution, densities, and size
estimates from a network of index sites. Most Morice steelhead remain in freshwater for three
(24%) or four (70%) wmters prior to smolting, which 1s a longer freshwater residency time than
the six other summer-run steelhead rivers studied in the Skeena system (Whately 1978). Rearing
occurs throughout the mainstemn and tonbutaries. Thautll River and Owen, Lamprey, and
Gosnell Creeks account for most of the steelhead fry (85%) and parr (75%) sample catch
(Envirocon 1984b).

Indigenous Freshwater Fish

Freshwater species and documented populations inhabiting the Morice drainage mclude
rambow trout, bull trout, lake trout, Dolly Varden, mountain whitefish, pacific lamprey,
longnose dace, burbot, redside shiner, lake chub, longnose and largescale suckers, and prickly
sculpin (FISS 2003). Resident freshwater fish information for the watershed is relatively
abundant i relation to many Skeena sub-basins. This 1s mainly due to the extensive surveys
associated with the proposed Kemano Il project. Nevertheless, parts of the drainage are poorly
known and may contain populations of special interest or status that are presently unknown or
undocumented. Ecological and life history mformation that permits good conservation
planning 1s only partially available. Bustard and Schell (2002) informatively described the major
freshwater species life histories, population status, distnbution, and key habitat factors and
1ssues.

Resident ramnbow trout are associated with a number of the larger lakes in the Morice
system, particularly Morice, Owen, and Nanika-Kidprice lakes system upstream of Nanika Falls
(Bustard and Schell 2002). Tredger (1981) noted that mainbow trout populations are present in
upper Lamprey Creek and Lamprey, Phipps, and Bill Nye Lakes.

Dolly Varden are the most widely distributed fish species in the Morice Watershed and
dominate the catches in many of the smaller tnbutares (Bustard and Schell 2002). Dolly Varden
are also present m many of the larger lakes throughout the system such as Owen, Lamprey,
Shea, and the Nanika-Kidprice lakes system. Dolly Varden tends to aclueve relatively low
densities 1n most Morice stream systems. Length frequency information collected by Bustard in
the Gosnell (1999) and mn the Thautd (1997) showed that less than 2% of the total samples
exceeded 150 mm i length. The studies i these two stream systems suggested that most
spawning occurs from mid-September mto October.

Studies separating Dolly Varden and bull trout in the Morice Watershed have been
prncipally conducted by Bustard in the Thautil (1997) and the Gosnell (1999) and by Bahr
(2002). Bahr conducted radio-telemetry studies in the dramage to determine habitat areas
utilized by bull trout. Ninety-three adult bull trout were captured and mmplanted with radio
transritters, which allowed identification of staging, spawning, and overwintering areas. These
fish demonstrated a preference for cold water systems, spawning in tributaries. The migration
to spawning areas comncided with a decrease 1n tributary water temperature and discharge. In
total, 182 bull trout were captured, measured, and sampled. Ages of fish ranged from 0 to 14
years. DNA was extracted and analyzed for allele varation to determine population structure
within the watershed.
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Kokanee are reported m Morice Lake (FISS 2003) and in Shea Lake (DeGist and Schell
1997). Lake trout are present in Morice, Owen, Atna, and McBride Lakes. Mountam whitefish
presence 1s noted in Morice, Atna, Shea, Owen, and Lamprey Lakes (Applied Ecosystem
Management 2001). Bustard and Schell (2002) reported that the highest concentrations of
juvenile and adult whitefish appear to be i the Morice mamstem, and use of the tributaries
appears to be munor. Pygmy whitefish are reported in Owen and Morice Lakes, and lake
whitefish are known m McBride and Mornice Lakes. Pacific lamprey are abundant and widely
distributed throughout the drainage with concentrated spawning occurring in Lamprey Creek,
Owen Creek, and Morice River (Envirocon 1984b).
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Fisheries

First Nations Traditional Use

First Nations traditional occupation and use of the Morice Watershed 1s extensive and
estimated to have been over a period of at least 6,000 years (Allbright 1987). Morice Rwver
Watershed territory is held by three Wet'suwet'en clans: Gilseyhyu, Laksamshu, and Gitumden.
Seven House territories from these clans ovetlie the Monce drainage, with traditional use
generally covering the landscape. The cultural infrastructure existing throughout the watershed
1s comprehensive, particularly before large-scale industnal forestry activities were mitiated in the

1960s.

Hagwilget Canyon fishing

platforms.
BC Archives.

Wet'suwet'en traditional salmon fisheries within the Morice drainage are not well
documented; however, Naziel (1997) recorded approximately twenty site locations. These
included concentrated sites on the Morice River, many of which were adjacent to tnbutary
streams, as well as dispersed sites located on tobutary lakes and streams. Rabnett ef o/ (2001)
documented traditional fishing sites at Morice Canyon (Tsee Ghenunliy), Morice—Owen
confluence (Bu Wem Cleek), and Monce Lake outlet (Lheet hirnun teezdly). Undoubtedly,
many more sites on the mainstem and tributaries exist; however, few archaeological and cultural
heritage studies have been conducted.

Morice—Nanika sockeye were a large part of the aboriginal food fishery. Hagwilget
Canyon and Moricetown Falls were the sites of major native food fishenes. Traditionally,
sockeye salmon were mostly harvested i basket traps and dipnets, but these were banned in
1935 (Palmer 1964). Gafhing was then introduced as the legal fishing method and used primarily
up until the mid-1990s. The current decline of Morice—Nanika sockeye due to high exploitation
rates, as well as ocean and lake productivity 1ssues, has deeply impacted the Wet'suweten irst
Nation.
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Enhancement Activities

Enhancement activities in the Morice Watershed have been ongomng for centuries
according to Wet'suweten elders, particularly in regards to fish access and passage 1ssues. The
present Moricetown Canyon fishway was constructed in 1951, Concerns regarding the low
number of returning Nanika sockeye in 1955 led to the decision to remove obstructions in
Hagwnlget Canyon. The canyon rocks were blasted in 1958, effectively ehimmating the aboriginal
fishery in the canyon.

The continuing decline of the Nantka sockeye population, with escapements of less than
1,000 fish for the three consecutive years of 1957 to 1959, mtiated the Nantka River
Rehabilitation Program. This program, designed to mprove Nanika sockeye juvenile
production, led to the construction of a pilot hatchery on the lower reach of Namka River. In
operation from 1960 to 1965, the hatchery was not successful, probably due to the use of
transplant stock from Pinkut Creek i the Babine system. The selected stock was unsuitable,
with emergence three to four weeks early in relation to suitable fry rearing conditions,
differences in Pmkut adult life history (largely 1.2 and 1.3 fish), and the small size and thinness
of Pinkut fry compared to Nanika sockeye fry (Shepherd 1979). The hatchery was closed in
1965 pending evaluation of returns.

Morice Lake was aenal fertilized in 1979 and 1980, and although the project was not
comprehenswely followed up, preliminary results indicated that phytoplankton increased 35%,
while zooplankton levels wentup 60% (Shortreed ef a/ 2001).

Studies to assess steelhead enhancement opportunities 1n the Morice Watershed were
undertaken from 1980 to 1983 (Tredger 1981). The stocking of the Morice River system began
in 1983 with 70,000 summer steelhead fry released above barriers (locations unknown) and in
underutilized areas. In 1984, this program continued with an additional 62,000 fry released
(FOC & MoE 1984). In 1985, 3,900 steelhead fry were released, while 21,000 were released in
1986 (FISS 2003). The majority of fry releases were to the Morice mainstem, Gosnell Creek,
and Houston Tommy Creek. A post-stocking cost-benefit assessment suggested the program
be terminated.

In 1983, 850 chinook smolts from Morice brood stock were released into Morice River
this 1s the only known chinook enhancement project (DFO 2002b). Coho enhancement
included the two offichannel developments close to Owen Creek, which were largely
unsuccessful, and coho fry and smolt outplants. These outplants 1n 1999 and 2000 totalled
36,000 releases into Owen Lake.

Skeena Fisheries Commission May 2005 33



Morice—Nanika Sockeye Recovery Plan Backgrounder

Development Activities

Principal land use and development activities 1 the Morice Watershed result from forest
development, with minor mineral, transportation and utilities, and settlement concerns.

Forest Resource Development

The foundations of the permanent forest industry were laid by tie hackers, who cut small
amounts of lodgepole pine for railroad ties at the lower end of the Morice Watershed from
1925 through the Depression years. Following World War 1, there was a great demand for
lumber; however, most of the logging was centered in the Bulkley Valley and in the Buck Creek
area (Hols 1999). The Morice River Road from Houston to Morice Lake was constructed from
1954 to 1958. Logging started shortly thereafter, with sawrnills located at Collins and McBnide
Lake and the lumber trucked to Planer Row i Houston. Three small operators cut timber off
the road on Morice Mountain, and a small mill operated at Owen Flats.

By the mid-1960s, Bulkley Valley Pulp and Tunber had bought up many small mills and
their attached timber quotas; then they built a new mill m 1970, the predecessor of the current
Canfor mill. Prior to 1968, logging in the Morice was mainly conducted off trails, creating
herringbone patterns. By 1968, clearcut logging became dominant, utihzing the easily accessible
timber stands located adjacent to the Morice River Road. Years of planning by Weldwood and
Furocan resulted 1n the opening of Houston Forest Products in 1978 (Hols 1999).

In 1983, the Swiss Fire burnt 18,000 ha on both sides of the Morice River, precipitating
three years of intensive salvage operations. Logging operations mn the 1980s were widespread,
with intenswe development in the Morice North area (Chisholm Lake). The 1990s saw the
nttial development of the Morice West area with continued widespread operations throughout
the mid portions of the watershed. In the recent past, development has been targeting beetle
infestations, with timber extraction from many, small infested areas, though rapid expansion of
beetle actvity has now taken place. Recent timber harvesting in the Morice West area has

focused on the Gosnell, Thautil East, and Shea drainages.

The Morice Watershed Restoration Program was mnitiated in 1994 when SKR conducted
assessment work on Cedrnic, Lamprey, Fenton, and Owen Creeks (Sammoto 1994). Sammoto
found that about half the sites examined had been impacted by roads or cutblocks 1n some
mannet. An overview assessment was conducted by the Wet'suwet'en Treaty Office (1996), and
then followed by a detailed assessment i 1997 (Mitchell ef @/ 1998). The British Columbia
Conservation Foundation (BCCF 1999) conducted a detailed assessment on the Nanika and
Lamprey sub-basins. These assessments of logging-related damage to fish habitat led to a small
number of site works, which were principally implemented to alleviate fish passage problems at
Fenton Creek and an unnamed creek at 28 km on the Morice West Road, as well as for some
minor riparian rehabilitation (Ministry of Forests 2001).

Skeena Fisheries Commission May 2005 34






Morice—Nanika Sockeye Recovery Plan Backgrounder

In summary, forest development activities within the Morice Watershed have mvolved
progressive road development on the relatively good ground m most tobutary valleys.
Clearcutting activities have primarily focused on harvesting the medmum volume, solid, high
value pine and spruce stands.

Mineral Resource Development

Mineral exploration activities have been moderately extensive 1n the Morice Watershed;
however, economic considerations and rmining circumstances have resulted m only one
productive mine, the Silver Queen property. Substantial amounts of money and effort have
been spent on developing this silver, lead, and zine deposit located east of Owen Lake, but a
sustainable mming operation has yet to be developed there.

Recent muneral exploration activity consisting of a drill program and an induced polarity
geophysical survey 1s centered at the Lucky Ship molybdenum property that 1s located on the
ridge between Nanika River and Morice Lake. Molybdenum mineralization 1s associated with a
thyolite plug that cuts through Hazelton Group volcanic, pyroclastic, and sedimentary rocks.
The Lucky Ship was discovered by prospectors m 1956 and was explored mntermittently by
Amax, and later Canamax from the late 1950s to the early 1980s. This development 1s being
spurred by the current high price of molybdenum.

Transportation and Utilities

A network of easily accessed roads developed by the forest sector lies in most tnbutary
valley bottoms and extends onto the majority of plateaus. These gravel roads branch from the
main road, the Mornice-Owen Road, which connects with Highway 16 west of Houston. Many
of these roads lie on top of traditional Wetsuwefen trail infrastructure. The trail routes
tollowed the easy ground that connected trade routes, home places, and resource gathering
locales. In 1929, the trail from Owen Lake to Francots Lake was hacked out as a winter sleigh
road, and then was further developed mnto a wagon road to facilitate mineral development.

In 1954 to 1958, the BC Forest Service constructed the Monce River Road from
Houston to the Collins Lake—McBride Lake area. The most remote portion of the road, built in
1958 to Morice Lake, was not originally part of the plan, but was built for fire crew access when

the 10,000 ha Clore Fire broke out (Smith 2002). The road to Morice Lake was then used for

access to a hatchery on Nanika River.

The building of the Morice River Road and the many subsequent smaller access roads
opened a new timber supply area, with many small bush mills appearing throughout the area.

The Mornce—Namka, Lamprey, Nado, Morice West, and the Cedric branch roads were
constructed 1n 1961.

Since 1996, Huckleberry Mine, located 120 km southwest of Houston, uses the

Morice—Owen Road daily to haul ore to Stewart. A BC Hydro transmission line serving the
mine was constructed i 1997 and for the most part closely follows the road nght-of-way.
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Improvements and upgrades on the Morice—Owen Forest Service Road (FSR) occurred 1n 1978

and 1997, with the latter accommodating the greatly increased traffic to Huckleberry Mine site.
In 1990, the Monice River West SR was extended, crossing the Morice River and Gosnell
Creek.

Population and Settlement

Historically, Wet'suweten people resided at varous willage sites and home places
throughout the watershed, but m the early 1950s, lifestyles changed and many Wet'suwet'en
moved into the Bulkley Valley. Less than twenty people currently reside i the watershed and
few seasonal workers “camp out)” with the majonty of workers traveling mnto and out of
Houston.

Located 4 km east of the Morice—Bulkley confluence, Houston 1s home to approxumately
4,000 people (Stats Can 1996). This commumnty 1s heavily dependent on the forest resource,
with minor amounts of agriculture and mineral resources contributing to the economy (Horn
2001). Population growth trends are projected to be stable; however, closure or downsizing of
major industrial or public sector operations would have a sigmificant mpact upon the
population. The forest sector, which 1s based on two mulls located m Houston, directly employs

approximately 600 people and indirectly employs approximately 800 people (Regional District
of Bulkley~Nechako 1998).

Huckleberry Mine, using Houston as its base community, directly employs 205 people
and indirectly employs another 200. The majonity of the Bulkley Valley bottomlands are used
for agriculture, primanly livestock production. While agriculture’s direct contribution 1s no
longer particularly significant, it has given the Houston area a relatively stable base of econoric
activity over the years.
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