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DISCLAIMER

“The Province has not accepted the contents of this product* for the purposes of the
Forest Practices Code, and reserves the right to dispute the validity of summarized results.
The province does not necessarily agree with the classification assigned to any individual
stream reach, for use in logging plans, silviculture prescriptions or any other application.”

* Product refers to the information detailed in the following pages of this report.
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1.0 INTRODUCTION

Triton Environmental Consultants Ltd. (Triton, Terrace) was retained by Canadian Forest
Products Ltd. (Canfor) to conduct a Reconnaissance (1:20,000 scale) Fish and Fish
Habitat Inventory in Canfor’s Morice North planning area, which is located within the
Morice Timber Supply Area (T.S.A. 20).

This project commenced as a result of Ministry of Water, Land and Air Protection
(MWALP) initiatives to gather information about fish distribution, population status, and
the condition and capability of stream habitats (Resource Inventory Committee, 2001).
Forest Investment Account (FIA) funding and MWLAP supervision facilitated the
commencement of this sample-based survey of the sub-basins outlined within the study
area. The inventory provides information regarding the characteristics, the distribution
and the relative abundance of fish species, as well as information on biophysical lake and
stream data. This information can be used for the interpretation of habitat sensitivity and
fish production capability (Resource Inventory Committee, 2001). The results of the
inventory may be applied to initial Riparian Management Area (RMA) and lake
classification under the Forest Practices Code for forest development planning, watershed
restoration, and for the establishment of some landscape-level biodiversity objectives
(Resource Inventory Committee, 2001).

1.1 Project Scope/Objectives

Fish and fish habitat values were the primary components of the inventory:
e Fish

» Identify and map fish-bearing stream reaches and lakes using existing information
and new field information (field inventory).

e Fish Habitat
> Identification and coding of all waterbodies.

» Identification and characterization of stream reaches utilizing topographic maps
and aerial photographs, with confirmation via field sampling.

The results of the inventory are presented on 1:20,000 scale Terrain Resource Information
Management (TRIM) based maps, Field Data Information Summary (FDIS) data forms,
and in the body of this report.

1.2 Location

Canfor’s Morice North planning area is located north and west of Houston, BC and is
comprised of two main 5™ order drainages and many other tributaries entering the north
side of the Morice River from the confluence with the Bulkley River (WSC 460-000000)
to “unnamed” stream (WSC 460-600600-66900) entering the north side of Morice Lake.
The study area also includes tributaries entering the west side of the Bulkley River

Triton Environmental Consultants Ltd. 3363/WP T-1390
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between the confluence with the Morice River (WSC 460-600600) to Edwards Creek
(WSC 460-545700).

The study area is situated in the Central Interior Ecoprovince. The watershed lies in the
broad rolling plateau that comprises the Fraser Plateau Ecoregion, in the Bulkley Ranges,
and Nechako Plateau Ecosections (Demarchi, 1996). The study area is approximately
850.3 km” and covers 17 TRIM map sheets (Figure 1).

Demarchi (1996) describes the climate within the Central Interior Ecoprovince:

The area has a typically continental climate: cold winters, warm summers,
and a precipitation maximum in late spring or early summer. The area
lies in a rainshadow, leeward of the Coast Mountains. There is intense
surface heating and convective showers in summer and in winter there are
Jrequent outbreaks of Arctic air.

The biogeoclimatic zonation for the study area is Sub-Boreal Spruce (SBS), Engelmann
Spruce Subalpine Fir (ESSF), and Alpine Tundra (AT) (Meidinger & Pojar, 1991).

1.2.1 Access

Houston is the largest community located near the study area (Figure 1). Sampling sites
within the watershed were accessed by both road and air. In watersheds where road
access was unavailable transportation was provided out of Houston by Westland
Helicopters’ Bell Jet Ranger helicopters.

Directions from Houston to the sample locations within the study area are as follows:

Emerson Creek, Dockrill Creek and unnamed tributaries to the Bulkley River

¢ From Houston drive 4 km west and turn left onto Morice River Road.

* Turn right at 4 km (on the Morice River Road) onto the Bymac Road.

¢ Follow Bymac Road onto the Morice River Bridge and cross the bridge onto the
Walcott Road.

® Travel the Walcott Road for approximately 7 km where several spur roads (on the
left) can be used to access the Emerson Creek watershed. Three kilometers further
down the Walcott road from this point, the Dockrill Creek watershed can be accessed.

Unnamed tributaries to the Bulkley River can be accessed at different locations along
the Walcott Road.

Houston Tommy Creek

¢ From Houston drive 4 km west and turn left onto Morice River Road.
e Turn right at 4 km (on the the Morice River Road) onto the Bimac Road.

* Follow the Bimac Road onto the Morice River Bridge and cross the bridge onto the
Walcott Road.

Triton Environmental Consultants Ltd. 3363/WP T-1390
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¢ Follow the Walcott Road for approximately 2 km and turn left on the Gold Road.
e Travel on the Gold Road for approximately 9 km where several spur roads (on the
right) can be used to access the Houston Tommy watershed.

Unnamed Tributaries to Morice River and Morice Lake

From Houston drive 4 km west and turn left onto Morice River Road.

Follow the Morice River Road onto the Morice West Forest Service Road (27 km).
Follow the Morice West Forest Service Road to the junction with Thautil Forest
Service Road. Turn left at this junction and continue on the Morice West Forest
Service Road to access unnamed tributaries to Morice Lake. Unnammed tributaries to
Morice River can be accessed at various locations along the Morice River Road and
the Morice West Forest Service Road.

2.0 RESOURCE INFORMATION

Resource values within the SBS, ESSF, and AT biogeoclimatic zones include forest
harvesting, agriculture, outdoor recreation, tourism and mining. Canfor has current
logging operations within the study area. Most of the SBS, ESSF, and AT has low
capability for agriculture due to adverse climate, topography, bedrock, stoniness or poor
drainage (Meidinger & Pojar, 1991). Fur harvest from this zone is among the highest in
the province (Meidinger & Pojar 1991).

First Nation traditional fishing grounds of the Wet’suwet’en First Nation, Burns Lake
Band, Lake Babine, Broman Lake, Skin Tyee, Cheslatta, Sekanni-Carrier and Nee-Tahi-

Buhn, lie in and adjacent to the study area (Government of British Columbia, Treaty
Negotiations, 2002).

No active, closed or prospective mines are reported in the study area (EMCBC, 2002).
No water quality data specific to the study area was identified.

Canfor’s chart area (TSA 20) lies within the study area. Road maintenance, active log
hauling, and logging was being conducted within the study area during the inventory.
Canfor is actively participating in Forest Development Planning and Land Use planning
of the forest lands in and adjacent to the study area.

The Morice River offers world class steelhead fishing, as well as providing excellent
habitat for other anadromous resident sport fish species. The Morice River is also’part of
the Skeena drainage which has the second largest sockeye run in British Columbia (Groot
& Margolis, 1991). In addition, the surrounding forested areas are used for hunting,
hiking, snowmobiling, camping, and cross-country skiing (Meidinger & Pojar, 1991).

Triton Environmental Consultants Ltd. 3363/WP T-1390
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The study area, located within the Central Interior Ecoprovince supports moose (dlces
alces), caribou (Rangifer tarandus), mule deer (Odocoileus hemionus hemionus),

~ whitetail deer (O. virginianus) and mountain goat (Oreamnos americanus) habitats. In

addition, black bear (Ursus americanus), wolf (C. lupis), fisher (Martes pennanti), and
lynx (Lynx canadensis) are widely distributed throughout the ecoprovince. Common
herptiles and amphibians include the western garter snake (Thamnophis elegans), the
spotted frog (Rana pretiosa) and the western toad (Bufo boreas) (Campbell et al., 1990).

2.1  Existing Fisheries Information

Fisheries Information Summary System (FISS) records indicate that chinook salmon
(Oncorhynchus tshawytscha), coho salmon (O. kisutch), pink salmon (O. gorbuscha),
kokanee/sockeye salmon (O. nerka), chum salmon (O. keta), steelhead (O mykiss),
rainbow trout (O. mykiss), cutthroat trout (O. clarki), lake trout (Salvelinus namaycush),
Dolly Varden (S. malma), bull trout (S. confluentus), brook trout (S. fontinalis), largescale
sucker (Catostomus macrocheilus), longnose sucker (C. catostomus), lake chub (Couesius
plumbeus), lake whitefish (C. clupeaformis), northern pikeminnow (Ptychocheilus
oregonensis), peamouth chub (Mylocheilus caurinus), redside shiner (Richardsonius
balteatus), longnose dace (Rhinichthys cataractae), mountain whitefish (Prosopium
williamsoni), pygmy whitefish (P. coulteri), prickly sculpin (Cottus asper), slimy sculpin
(C. cognatus), threespine stickleback (Gasterosteus aculeatus), lamprey (Lampetra sp.)
and burbot (Lota lota) are present in the Morice River and Bulkley River watersheds (BC
Ministry of Environment, Lands and Parks, and Department of Fisheries and Oceans,
1995).

FISS identified brook trout present within Klinger Lake, which is located on a small 2™
order tributary to the Morice River. Brook trout within Klinger lake were stocked by the
Prince George Trout Facility and the Clearwater Trout Hatchery from 1998 to 2002
(Ministry of Sustainable Resource Management (MSRM), 2002). The fish species
identified from existing sources were placed in the Field Data Information System (FDIS)

database for this project and mapped according to RIC standards for historical
information.

MWLAP (Region 6) stream and lake files located in the Smithers regional office were
reviewed during Phase 1 and found to support the FISS information for the study area.

Triton Environmental Consultants Ltd. 3363/WP T-1390
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3.0 METHODS

The Reconnaissance (1:20,000 Scale) Fish and Fish Habitat Inventory was completed in
the following six phases:

Phase 1: Existing Data Review

Phase 2: Map and Air Photo Analysis
Phase 3: Sampling Design and Project Plan
Phase 4: Field Data Collection

Phase 5: Data Compilation

Phase 6: Report and Map preparation.

The methods employed for each phase of the project followed those outlined in the
Reconnaissance (1:20,000) Fish and Fish Habitat Inventory: Standards and Procedures,
April 2001 (Resource Inventory Committee, 2001). Alterations were made to the project
plan in Phase 4 and are outlined in the sections below.

3.1 Field Data Collection

The following sections describe the methods and approaches taken to complete field
sampling and data collection.

3.1.1 Pre-Field Preparations

The stream reaches inventoried were identified by two methods: random sites generated
by the FDIS planning tool and biased sites identified by Canfor and Triton. Biased sites
were selected to address gaps in the random sampling plan. Todd Mahon (FIA
Coordinator) and Triton (Terrace) reviewed the final sample sites that were incorporated
into the contract to ensure the sample sites met the requirements of Canfor, MWLAP and
the FDIS planning model. Required fish collection permits were obtained from MWLAP
and Fisheries and Oceans Canada (FOC) prior to the commencement of field activities.

3.1.2 Field Procedures

All sampling procedures followed those outlined in the Reconnaissance (1:20,000) Fish
and Fish Habitat Inventory: Standards and Procedures, April 2001 (Resource Inventory
Committee, 2001) and the Forest Practices Code Fish Stream Identification Guidebook,
(BC Forest Practices Code, 1998).

Two person field crews conducted the fieldwork. In watersheds where road access was
available, the crews used 4X4 pick-up trucks. In watersheds where road access was
unavailable transportation was provided out of Houston by Westland Helicopters’ Bell Jet
Ranger helicopters.

Field data were recorded on RIC field site cards and fish collection forms. Fish sample
sites were used to collect additional information about fish species composition and to

Triton Environmental Consultants Ltd. 3363/WP T-1390
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confirm fish distribution within the study area. Fish sample sites only recorded the
information listed on the RIC fish collection forms. In addition, the following
information was collected at each random or bias sample site and was recorded in the
comments section of the site card:

Stream classification,

Comments supporting stream classification,

Comments regarding fish access (i.e. downstream barriers), and

General comments regarding rearing, spawning and overwintering habitats were also
included in the Habitat Quality section of the site card.

Prior to the commencement of field activities each crew was equipped with the following:

e Smith-Root Model 12A backpack electrofisher
Electrofisher safety gear (leak proof waders, wading belts, Linesman’s gloves, hat
with a brim, polarized sunglasses)

Minnow traps and bait

Backpacks

Clinometer

Compass

Hip chain

50 m tape

Meter stick

VHF radio

Garmin handheld GPS unit

First aid kit

Water quality kit (hand held pH and conductivity meters)
Thermometer

Canon waterproof camera and print film
Voucher specimen container

MELP Site cards

MELP Fish collection forms

MELP Individual fish data cards

Field maps

Fish sampling within stream reaches was conducted using three primary sampling
techniques: electrofishing, minnow trapping, and visual observation. Electrofishing is the
most efficient method of sampling shallow stream habitats and was the preferred
sampling method for all habitat types in small streams. In these habitats and where using
an additional sampling method would not provide additional information (i.e. species,
relative abundance), it was the only fish sampling technique employed. In a few cases,
minnow traps baited with salmon roe were employed in streams of greater depth and in
ponded habitats. Visual observation was also used when other methods failed to catch
fish or fish sampling was not practical (spawning fish). A combination of techniques was
employed where the use of only one method would not have effectively sampled all

Triton Environmental Consultants Ltd. 3363/WP T-1390
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habitats and in areas that were not suited to electroshocking (deep pools, wetlands, etc.).
Where appropriate, and where return visits were practical, minnow traps baited with
salmon roe were set and allowed to soak for a 24-hour period. Standard multi panel gill
nets were also used to sample lake habitats.

3.2  Field Data Compilation

Following each field day, field crews met to compile field notes, review field data and
summarize the field findings onto hard copy maps. This system ensured that all
information was thoroughly documented, allowing for preliminary stream classifications
and changes to the sampling plan. In most cases sites downstream of known fish bearing
reaches were moved to reduce sampling redundancy, address potential barriers, identify
species composition, establish fish distribution and provide additional sampling data.

3.2.1 Site Cards

Site Cards and Reach forms were entered into MWLAP’s FDIS database following the
completion of the Phase 4 field inventory. Hard copy versions of the Reach/Site Cards
are presented in Appendix L

3.2.2 Fish Collection Cards

The Fish Collection Cards were entered into MWLAP’s FDIS database following the
completion of the Phase 4 field inventory. Hard copies of the Fish Collection Forms are
presented in Appendix I following the Reach/Site cards.

4.0 RESULTS AND DISCUSSION
4.1 Logistics

Weather conditions were variable over the field sampling dates. A total of 47 out of 265
sampled sites during the 2002 sampling season were classified as dry/intermittent. The
lack of a developed road network in some areas combined with a lack of drivable roads
throughout the project area were the biggest obstacles for using vehicle access to reach
sample sites. Approximately half of the sample sites were accessed by helicopter. No
sites were dropped from the sample plan due to lack of access.

4.2  Survey Information

Table 1 provides an overview of the survey information compiled for the Morice North
planning area.

Triton Environmental Consultants Lid. 3363/WP 17-1390
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Table 1. Summary survey information for the planning area.

Major Watershed Code:

460-000000-00000-00000

Watershed Name:

Morice River Watershed and selected tributaries to the
Bulkley River.

Major sub-basins within project area:

Dockrill Creek
Edwards Creek
Emerson Creek

Gold Creek

Houston Tommy Creek

Drainage: Morice Lake — Morice River — Bulkley River — Skeena
River — Chatham Sound

NTS Maps: 931/10, 93L/02, 93L/11, 93L/06, 931/03, 931/04, 93L/07

TRIM Maps: 93L.055, 93L.056, 93L.045, 93L.046, 931.047, 93L.034,
93L.035, 93L.036, 93L.037, 93L.024, 93L.025, 93L.026,
93L.013, 93L.014, 931..015, 931.016, 93L.003

Total Number of Lakes: 33

Total Number of Reaches: 2211

Stream Field Sampling Dates: September 2 - October 2, 2001

Number of Random Sites Sampled: 36

Number of Bias Sites Sampled: 184

Number of Fish Sampling Sites: 45

Total Number of Sampling Sites: 265

Total Number of Historical Sampling Sites: | 89

4.3  Summary of Sub-Basin Biophysical Information

Table 2 provides a summary of sub-basin biophysical information for the planning area.

Table 2. Sub-basin biophysical information.

Stream
Gazetted Name ILP UTM at Watershed Length Stream NTS BGC Zones
Mouth Area (ha) (km) Order Maps
93L/06 SBS
Dockrill Creck | 2041 | 2840669 1, ch39 | 266 4 93L/07 ESSF
6037090 o
931706
9.640021 93L/07 SBS
Bdwards Creek | 2445 | “o021 | 87877 222 3 oo | beas
93L/11
SBS
9.641822 93L/06
EmersonCreek | 2868 | oiio2 | 67653 | 269 4 e Eﬁp
SBS
9.641202 93L/06
Gold Creek 3406 | 2022 | 9ge32 | 225 5 o Eir?F
931706 SBS
H°“Sg‘eTlfmy 3678 %gfgf;g 248276 | 535 5 93L/07 ESSF
¢ 931./03 AT

Information was collected by Triton, using GIS software and digital TRIM maps.

AT = Alpine Tundra

ESSF = Engelmann Spruce-Subalpine Fir

SBS = Sub-Boreal Spruce

Triton Environmental Consultants Ltd.
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Following is a brief description of each of the major sub basins within the Morice North
planning area.

Dockrill Creek (ILP 2941)

Dockrill Creek is a 4™ order stream that is 26.6 km long and drains into the Bulkley
River. A total of 14 sample sites have been completed in the Dockrill Creek drainage.

No barriers to fish migration were observed on the mapped mainstem of Dockrill Creek,
but several barriers were observed within major tributaries to Dockrill Creek. A 40 m
falls and cascade (100 m x 400 m) in Reach 2 of ILP 2593 (tributary flowing into Reach 5
of Dockrill Creek) was identified as being a barrier to upstream fish migration. No
resident fish populations were identified upstream of the 40 m falls and cascade. A 10 m
and 25 m falls in Reach 5 of ILP 2981 (tributary flowing into Reach 4 of Dockrill Creek)
are barriers to upstream fish migration. It is unkown if a resident fish population exists
above these falls as two lakes above the falls have not been sampled (suspected non fish
bearing). A 2 m and 5 m falls in Reach 1 of ILP 2942 to Reach 3 of Dockrill Creek are
barriers to upstream fish migration. No resident fish population was identified upstream
of the falls.

Coho salmon, Dolly Varden and rainbow trout were captured in Reach 1 of Dockrill
Creek. Dolly Varden were captured in Reach 6 of Dockrill Creek as well as in tributary
ILP 2981 Reach 4 to Dockrill Creek.

Edwards Creek (ILP 2445)

Edwards Creek is a small 3" order stream that is 22.2 km long and drains into the Bulkley
River. A total of 14 sample sites have been completed in the Edwards Creek drainage.

A 5 m falls in Reach 4 of Edwards creek was identified as being a barrier to upstream fish
migration. No resident fish populations were identified upstream of the 5 m falls. A
cascade in Reach 3 of ILP 2450 (tributary flowing into Reach 3 of Edwards Creek) is a
barrier to upstream fish migration. No resident fish populations were identified upstream
of the cascade.

Coho salmon, Dolly Varden and rainbow trout were captured in Reach 2 of Edwards
Creek. Rainbow trout were also captured in Reach 2 of tributary ILP 2450.

Emerson Creek (ILP 2868)

Emerson Creek is a large 4" order stream that is 26.9 km long and drains into the Bulkley
River. A total of 26 sample sites have been completed in the Emerson Creek drainage. A
5 m falls in Reach 7 of Emerson Creek is a barrier to upstream fish migration. No
resident fish populations were identified upstream of the 5 m falls.

Triton Environmental Consultants Ltd. 3363/WP T-1390
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Coho salmon, Dolly Varden and rainbow trout were captured in Reach 1 of Emerson
Creek. Rainbow trout were captured in Reach 6 of Emerson Creek. No fish were
captured in sampled tributaries to Emerson Creek.

Gold Creek (ILP 34006)

Gold Creek is a large 5™ order stream that is 22.5 km long and drains into the Morice
River. A total of 26 sample sites have been completed in the Gold Creek drainage. A 6.5
m falls located at the top of Reach 6 of Gold Creek blocks upstream fish access. A
resident bull trout population is present above the 6.5 m falls. A high gradient section
(22% for 50 m and >20% for 20 m) in Reach 10 of Gold Creek blocks upstream fish
access and marks the ‘end of fish use’ within Gold Creek. No resident populations were
identified upstream of the high gradient section. A 25 m falls in Reach 4 of tributary ILP
3477 flowing into Reach 7 of Gold Creek is a barrier to upstream fish migration. No
resident populations were identified upstream of the 6 m falls.

Bull trout, Dolly Varden and rainbow trout were captured throughout the Gold Creek
drainage. Bull trout were captured to the headwaters of Gold Creek (Reach 9) with
resident bull trout identified upstream of the 6.5 m falls in Reach 6 of Gold Creek.
Cutthroat trout were also captured just upstream of a lake in tributary ILP 3412 Reach 4
to Reach 3 of Gold Creek

Houston Tommy Creek (ILP 3678)

Houston Tommy Creek is a large 5" order stream that is 53.5 km long and drains into the
Morice River. A total of 147 sample sites have been completed in the Houston Tommy
Creek drainage. A 5 m falls located in Reach 7 of Houston Tommy Creek is a barrier to
upstream fish migration. No resident fish populations were identified upstream of the
falls. A 5 m falls in Reach 1 of ILP 3357 (tributary flowing into Reach 7 of Houston
Tommy Creek) is a barrier to upstream fish migration. A cascade (30 m x 30 m) in Reach
1 of ILP 3607 (tributary flowing into Reach 2 of Houston Tommy Creek) was identified
as a barrier to upstream fish migration.

Historical records indicate the presence of coho salmon, pink salmon, bull trout, Dolly
Varden and rainbow trout within Houston Tommy Creek. Rainbow trout were captured
throughout the Houston Tommy Creek to the 5 m falls barrier in Reach 7. Rainbow trout
and Dolly Varden were captured throughout the Houston Tommy Creek drainage within
tributary streams.

4.4  Fish Age, Size and Life History

Fish were captured in 74 of 354 sampling locations (current and historical data, historical
data is shown in green in Tables and on maps) within the planning area. Sampling
during the 2002 field season captured fish at 58 of 265 sample site locations. Table 3
provides a summary of the reaches in which fish were captured for all sampling periods
(current and historical). Coho salmon, rainbow trout, cutthroat trout, Dolly Varden, bull
trout and lake chub were captured in the study area.
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indicated a range of 6.1 to 17.2 °C. Water temperatures within tributaries to the Morice
River were found to be 4 to 9°C (and increasing) between May 11 and June 10, 1979
(Lough, 1980). These water temperatures indicate that cutthroat trout may spawn
between mid May to end of June within the Morice North planning area.

A period of 6-7 weeks of incubation is required for egg development and the alevins may
remain in the gravel for an additional 1-2 weeks (Scott and Crossman, 1973). With
variable spawning times, emergence of young cutthroat trout from the gravel can occur
anytime between April and August (Scott and Crossman, 1973). Within the Morice
North planning area, David Bustard and Associates (1999) suggests that cutthroat
emergence occurs during July and early August.

Emergent fry spend variable lengths of time in natal streams. Migratory populations may
spend as little as a few months to as long as 4 years in their original streams (Liknes and
Graham, 1988). After emergence, cutthroat trout seek rearing habitat in areas of streams
or lakes (Ford et al., 1995). Once in rearing areas, cutthroat trout may migrate to access
food sources and overwintering habitats (Gottesfeld et al., 2002). The diet for cutthroat
trout generally consists of insects (aquatic and terrestrial), invertebrates, salmon eggs, and
once more mature, prey on other fishes (Scott and Crossman, 1973).

Life stage, activity, timing and specific habitat requirements for cutthroat trout are
presented in Table 5.
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Bull trout were captured in Gold Creek (ILP 3406) or within tributaries to Gold Creek. A
resident bull trout population was captured above a 6.5 m falls (blocking all salmonid
access) on the Gold Creek mainstem. The bull trout captured were both juvenile and
adults. They were utilizing large (4.84-12.93 m) stream, moderate (2.6-8%) gradient
habitat for rearing and refuge.

Resident bull trout captured above the 6.5 m falls in Gold Creek were small (110-160
mm) given that McPhail and Baxter (1996) noted the average size of stream resident bull
trout is 200 mm (sizes are rarely >300 mm).

Resident and fluvial bull trout were captured below the 6.5 m falls within Gold Creek.
Fluvial bull trout were large (280-550 mm) and according to bull trout ageing data
collected by Bahr (2002), these fish were >3+ years in age.

Six (6) spawning bull trout (450-550 mm) were observed in ILP 3439 Reach 1 (a
tributary flowing into Reach 5 of Gold Creek) on September 9, 2002. A female bull trout
sampled extruded eggs when slightly pressed. The adult bull trout observed were
estimated to be ~3 to 5 days pre-spawn.

Ageing data was collected from 5 bull trout ranging from 160-190 mm in size captured
within the study area Table 8. Sex and maturity was determined for bull trout specimens

taken for ageing by Triton staff.

Table 8. Bull Trout Ageing, Sex and Maturity Data within Gold Creek.

Length Weight Age Sex Maturity
(mm) (8)

160 38.9 Unable to Indeterminate Immature
determine age (no gonad development)

168 39.9 Unable to Indeterminate Immature
determine age (no gonad development)

185 54.6 4 Indeterminate Immature
(no gonad development)
188 75 3 Female Maturing (156 eggs)

190 60.5 3 Indeterminate Immature
{no gonad development)

The maturing resident 188 mm female bull trout (Table 8) captured within Gold Creek
was found to have 156 eggs (each ~4 mm in size). Ageing data collected for this
specimen concluded that this female was 3 years in age. According to McPhail and
Baxter (1996), stream resident bull trout may mature 1-2 years earlier than migratory
populations in the same region.

Ageing data for bull trout was collected from the Morice River watershed by Bahr (2002)
and is presented below. Juvenile scale samples are often the most difficult to age due to
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Locations within the Study Area

FISS identified brook trout present within Klinger Lake (ILP 3570), which is located on a
small 2™ order tributary to the Morice River. Brook trout within Klinger lake were
stocked by the Prince George Trout Facility and the Clearwater Trout Hatchery from
1998 to 2002 (Ministry of Sustainable Resource Management, 2002). As the population
of brook trout is stocked, they are most likely introduced as juveniles and therefore
rearing mainly within the lake. During RFFHI, no other populations of brook trout were
captured within the Morice North planning area.

4.4.7 Lake Chub

Life History

Lake chub is a large minnow that can be found in lake, wetland and stream type habitats.
Studies indicate that the fish mature in their third or fourth year and probably seldom
survived beyond 5 years, female lake chub are known to grow faster and live longer than
the males (Scott and Crossman, 1973). Lake chub usually undergo a spawning migration
from lakes to tributary streams early in the spring. In British Columbia, the lake chub
range extends from the Columbia and Fraser to the Skeena, Peace and Liard (Scott &
Crossman 1973).

Locations within the Study Area

Numerous lake chub were captured in two lakes (ILP 3363 Reach 4 and ILP 3667 Reach
2) that were minnow trapped within the Morice North planning area. The lake chub
captured ranged in size from 57-120 mm (average 87 mm). The lake chub within the
study area most likely utilize the lake and wetland habitat along with the connecting
stream habitat between these two habitat types. Figure 7 provides a length-frequency
distribution for lake chub captured in the study area.
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4.5 Habitat and Fish Distribution

Fish were captured in 1% to 5™ order streams and fish distribution was generally
associated with perennial fish habitat. Perennial habitat includes the presence of
available overwintering, spawning, and rearing habitat. Instream overwintering habitat
was identified as containing residual pool depths greater than 0.5 m. Other overwintering
habitat included wetlands and lakes with depths greater than 0.5 m.

Spawning habitat was characterized by the presence of suitable spawning substrates,
perennial flows, and adequate water velocity. The quality of spawning habitat was based
on a field observation and judgment on how close the observed habitat met the following
parameters:

e Low or poor quality spawning habitat was characterized by a lack of significant
accumulations of spawning substrates, turbulent flows, low average water
velocity (<1% gradient), or high average water velocity (>1 m/s).

e Medium or Moderate quality spawning habitat was characterized by occasional
accumulations of spawning substrates (<10% of total habitat area) but limited by
one or several of the following parameters: turbulent flows, high proportion of
fines, low average water velocity (<1% gradient), or high average water velocity
(>1 m/s).

e High quality spawning habitat was characterized by abundant accumulations of
suitable spawning substrates (>10% of total habitat area) perennial flows, and
moderate gradient (1 to 5% gradient).

Rearing habitat was characterized as habitat with adequate water (seasonal) to sustain
growth. The quality of rearing habitat was based on a field observation and judgment on
how close the observed habitat met the following parameters:

e Low or poor quality rearing habitat was characterized by a lack of channel
development and limited by ephemeral flows, shallow average water depths (<10
cm), lack of significant pools (>10 cm), and a predominance of fine or organic
substrates.

e Medium or moderate quality rearing habitat was characterized by the presence of
perennial flows and limited by one or several of the following parameters: low
gradient (<2%), high gradient (>10%), lack of cover, lack of significant pools
(>20 cm), lack of coarse substrates, or large average substrate size (boulders).

e High quality rearing habitat was characterized by perennial flows, abundant cover,
moderate gradient (1-5%), frequent riffles and pools.

Fish were captured in five 1* order streams and one lake. Most of the first order streams
had a channel width of 0.68-2.0 m and/or contained a headwater wetland or lake. Habitat
quality within 1* order reaches was generally poor with smaller average (<1.3 m) channel
widths and ephemeral flows. Field observations indicated that the small channel widths
and ephemeral nature of these streams likely limit or prevent their ability to sustain fish
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lower portion of the reach just prior to the point where the stream gradient increased to
22%. A moderate percentage (10%) of Non Visible Channels (NVCs) are found within
the study area (current and historical data) and it appears that channel widths must be at
least 30 cm or greater to develop a continuous channel bed at lower gradients. Fish were
not found in streams <0.97 m average channel width during the late summer early fall
period in spite of considerable sampling effort. These results are generally consistent
with other data found throughout the region where fish are absent (smaller channel width,
high gradient streams).

4.5.1 Barriers to Fish Distribution

Permanent barriers prevent all fish species in all age classes from gaining access to the
portion of stream above the barrier under all flows and stage. Falls and cascades were the
dominant types of permanent barriers to upstream fish migration in the study area.
Temporary barriers such as culverts and beaver dams may prevent species from gaining
access to the portion of stream above the barrier but they are not permanent features with
the drainage as they can change from year to year.

Several signification barriers that define fish distribution were noted:

e 6 m falls in Reach 6 of “unnamed” stream (ILP 3406). Resident bull trout species
are present above the falls.

e 5 m falls in Reach 7 of Houston Tommy Creek (ILP 3678). The falls mark the
“end of fish use” in this large 5™ order drainage.

e 5 m falls in Reach 7 of Emerson Creek (ILP 2868). The falls mark the “end of
fish use” in this large 4™ order drainage.

e 8 m falls in Reach 2 of “unnamed” stream (ILP 3439). The falls mark the “end of
fish use” in this 4™ order drainage.

e 40 m falls and a 100 m x 400 m cascade in Reach 2 of “unnamed” stream (ILP
2593). These barriers mark the “end of fish use” in this large 3™ order drainage.

e 25 m falls in Reach 4 of “unnamed” stream (ILP 3477). The falls mark the “end
of fish use” in this large 4™ order drainage.

e 5 m falls in Reach 2 of “unnamed” stream (ILP 3753). The falls mark the “end of
fish use” in this large 3" order drainage.

Other barriers to fish migration are presented in Table 11 along with other features
affecting fish habitat in the study area.
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4.6  Significant Features and Fisheries Observations

4.6.1 Fish and Fish Habitat

A resident population of bull trout was identified upstream of a 6.5 m falls in Reach 6 of
Gold Creek. Resident bull trout were also captured in Reach 1 of ILP 3477 (tributary to
Reach 7 of Gold Creek). Bull trout are a blue listed species by the BC Conservation
Data Center (2002).

Six (6) spawning bull trout (450-550 mm) were observed in ILP 3439 Reach 1 (a
tributary flowing into Reach 5 of Gold Creek) on September 9, 2002. A female bull trout
sampled extruded eggs when slightly pressed. The adult bull trout observed were
estimated to be ~3 to 5 days pre-spawn.

A male Dolly Varden (140mm) was captured in ILP 3439 Reach 2 (a tributary flowing
into Reach 5 of Gold Creek) on September 9, 2002. The male extruded milt when
slightly pressed and it was estimated to be ~3 to 5 days pre-spawn.

FISS identified brook trout present within Klinger Lake (ILP 3570), which is located on a
small 2" order tributary to the Morice River. Brook trout within Klinger lake were
stocked by the Prince George Trout Facility and the Clearwater Trout Hatchery from
1998 to 2002 (Ministry of Sustainable Resource Management, 2002).

No other special populations of rare and/or sensitive wild stocks were identified within
the study area. One high value sport fishing/recreation opportunity was identified at an
“unnamed “ lake (Reach 3 of ILP 3412, local ‘Grizzly Lake’). Cutthroat trout remains
were found along the shore of this lake as well as a couple fire pits and camping spots
were observed. Several other small lakes within the study area may have sport fishing
potential but they were not sampled during this study. Sport fishing opportunities exist
within the Morice River as described in the Resource Information section.

4.6.2 Habitat Protection Concerns

4.6.2.1 Fisheries Sensitive Zones

No fisheries sensitive zones were identified in the study area.

4.6.2.2 Fish above 20% Gradients

No fish were identified above 20% gradient.

4.6.2.3 Restoration and Rehabilitation Opportunities

A preliminary assessment of road crossing structures within surveyed reaches was
conducted as an added value component to the 1:20,000 RFFHI completed within the
Morice North planning area.
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The objectives of road crossing assessments were as follows:

Evaluate fish distribution upstream and downstream at each crossing,

Evaluate to what degree each crossing blocks fish passage (either a partial or full
barrier crossing),

Identify the quality of available fish habitat for at least 100 m at each crossing,
Identify the length of inferred and confirmed fish habitat upstream of each crossing,
Identify maintenance issues associated with stream crossings,

Prioritize each crossing for rehabilitation to facilitate fish access,

Provide a preliminary prescription for rehabilitation at each crossing.

A low, medium, high or “no impact” priority rating was assigned to each of the crossing
features based on the criteria below. (Please note that this evaluation is preliminary and
intended to be used as a guide only).

Low

» Typically less than 2 km of inferred fish habitat upstream of the culvert, usually
associated with 1* or 2" order watersheds,

Associated with partial barrier culverts that are barriers to fish only at low flows,
Dry/Intermittent stream flows,

Provide limited rearing and spawning and no overwintering habitat,

Fish use is inferred,

Minor maintenance issues (i.e. damaged inlet or outlet with only a minimal effect on
hydrological flows).

Moderate

e Typically more than 2 km of inferred and less than 1 km of confirmed fish habitat
upstream of the crossing,

» Associated with partial barrier culverts. These culverts typically block juvenile fish
under most flows,

* Provide good rearing and poor spawning habitat. Overwintering habitat is present,
Fish use is confirmed (usually associated with S4 streams).

High
¢ Typically more than 4 km of inferred and more than 1 km of confirmed fish habitat
upstream of the crossing,

¢ Associated with full barrier culverts that are barriers to fish at all flow conditions,

» Provide good rearing and spawning habitat. Overwintering habitat is present,

e Fish confirmed (usually associated with S3 streams),

* Major maintenance issue resulting in sediment input directly into fish bearing stream
or a diversion of a streamflows directly affecting fish habitat downstream.

No Impact

¢ Crossings that were not barriers to fish or did not require maintenance.
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A total of 50 road crossings were featured during this assessment. Twenty-six (26)
culverts (4 high, 6 moderate, and 16 low) were identified as barriers or partial barriers to
upstream fish migration and/or were identified as requiring maintenance. In most cases, a
culvert outlet was perched above the outlet pool creating a barrier at low flows. Culvert
replacement or outflow pool modification can be used to restore fish access at all flow
regimes where road access is required. Crossing deactivation and culvert removal is an
option where road access is no longer required. Outflow pools can be backflooded with a
water control structure. Backflooding will improve fish access through increasing the
water levels and allowing for a greater pool depth when jumping the obstacle. Twenty-
four crossings were identified as not requiring maintenance and were not barriers to fish
migration.

Table 12 identifies crossings within the study area in order of priority and describes fish

habitat, fish species captured and a description of the problems associated with the
crossings. Preliminary recommendations for rehabilitation are also provided in the table.

4.6.2.4 Unstable Slopes

No unstable slopes or landslides were identified within the study area.
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4.7  Fish Bearing Status

4.7.1 Fish Bearing Reaches

Fish species were captured in 74 of 185 reaches classified as fish bearing (current and
historical data) within the Morice North planning area (Table 13). For sampling during
the 2002 field season, 58 of 146 reaches were classified as fish bearing. Fifty eight (58)
reaches in the fish bearing classification table were classified as fish bearing by default.

The fish bearing status of streams may be directly supported by sampling data or
indirectly inferred based on fish captures in associated reaches, or habitat quality and the
occurrence or lack of barriers to fish passage. For example, if the habitats within a given
reach are suitable for rearing and/or spawning but no fish were captured and no barriers
were observed, the reach would be classified as fish bearing. If the habitats were
inadequate to provide suitable rearing habitat, or where barriers prevent fish from
accessing and utilizing the reach, it would be classified as non-fish bearing.

Inferred fish bearing status was given to reaches not sampled with the following criteria:
¢ The average stream gradient was less than 20% (through map interpretation) and
access to fish bearing water is present.

e Stream sections below a headwater lake.

4.7.2 Additional Sampling Recommendations

Seven (7) reaches were recommended for additional sampling (Table 14). Additional
sampling will clarify fish presence/absence and establish if any barriers exist in
downstream reaches. No sport fish or regionally significant fish were captured in reaches
recommended for additional sampling and these reaches are considered fish bearing until
further sampling is conducted. Reaches identified for additional sampling are included in
Table 13 (fish bearing).

The timing of additional sampling efforts is critical to ensuring optimal conditions and
maximizing the potential for fish to occur. In particular, additional sampling should be
conducted in the spring immediately following peak runoff, which usually occurs in the
early part of May. Reaches classified as fish bearing and selected for additional sampling
could also be deferred by accepting this default classification, however the reaches
selected for additional sampling would contribute valuable information to aid in
determining fish presence and distribution for future stream classification work.
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Table 13. Summary of fish bearing reaches within the study area.

Site

ILp

Reach

Width (m)

Gradient
(%)

Species

Stream
Class

Follow-up
Sampling
(yorn)

Comments

1212008

3678

10.5

(3]

RB

Historical Site. Poor rearing. poor spawning
and poor overwiniering habitat ohserved
within site. Rainbow trout captured,

E12009

0.9

RIB

s
i
s
h

Histonical Stte. Poor rearing, Tan spawning
and poor overwintering habitat abserved
within site. Falls (3 my) block upstream fish
nigration. Raimbow trout captured
downsircam of falls. Two sample sites
upstreant of falls resubied in no fish captured
and confirms non fish bearing status of
upstream section.

E12070

3078

RB

Historical Site. Fair rearing. moderate
spawning and fair ovenwintering habitat
ohserved within site. Rainbow trout
captured.

E12072

3308

3.2

NS

Historical Site. Dewatered. Poor rearing.
poor spawning and poor overwintering
habitat observed within site. Rainbow trout
capturcd downstream in mainstem Houston
Tommy Creek. High gradient in the upper
portion of this rcach may block upstream fish
access. No barriers observed within site.

212074

%]

NEC

S4%

Historical Site. Dewatered. Poor habitat.
No barriers observed. Inferred fish bearing.

12075

3630

NS

4

Historical Site. Dewatered. Poor rearig.
poor spawning and poor overwintering
habitat observed within site. Stream is
dewatered to falls (0.8 m). Fish presence in
upstream lake is unknown.

E12078

3603

s

RB

Historical Site. Fair rearing. fair spawning
and fair overwintering habitat obscrved
within site. Rainbow trout captured.

1212079

‘wd

N4

Historical Site. Fair reanng. farr spawning
and poor overwintering habitat observed
within site. No barriers to fish migration
ohscerved. Dolly Varden captured
downstream (1P 3599, Reach 1 (Sie
F12001)).

FE12080

0.0

(AN

5S4

Historical Stte. Poor rearing. poor spawning
and poor overwintering habitat observed
within reach. Dolly Varden captured.

112081

]

‘N

DV

S

Historical Srte. Fair rearing. fair spawning
and poor overwintering habitat observed
within site. Dollyv Varden captured.

E1209]

't
h

99

n

RI3. DV

Historical Site. Moderate rearing. fair
spawning and fair overwintering habitat
observed within reach. Dolly Varden and
rainbow trout captured.

E1305]

RE

Historical Site. Poor rearing. poor spawning
and poor overwintering habitat observed
within reach. Debris jam (1.1 min height) s
a non permanent obstruction Lo upstream fish
migration. Rainbow trout captured

downstream of debris jam.
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4.7.3 Non-Fish Bearing Status

Non-fish bearing status was assigned to 179 of the 354 sample sites within the study area
(current and historical data) (Table 15). For sampling during the 2002 field season, 125
of 265 sites were classified as non fish bearing. A non fish bearing classification has
been assigned to all sampled reaches within the non-fish bearing table. Non-fish bearing
classifications are associated with reaches that lack suitable habitat to sustain salmonids
and/or other regionally significant species or are inaccessible to fish. Non-fish bearing
status was assigned to reaches where:

* The drainage feature was labeled a non-visible channel containing no potential fish
habitat;

e The stream was deemed inaccessible from fish bearing waters and did not have
perennial fish habitat;

¢ Gradient prevented upstream fish migration and the stream did not have perennial fish
habitat upstream,;

* Permanent barriers (cascades, falls, etc.) prevented upstream fish migration and the
stream did not have perennial fish habitat upstream;

¢ No fish habitat was present;
The stream gradient is >30% (through map interpretation) in the lower section of
stream (i.e. reach 1) and all reaches upstream of that reach are >20%;

o The stream gradient is >30% (through map interpretation); Gradients were calculated
during the pre field planning phases;

o The stream lacked a continuous definable channel bed as per the Forest Practices
Code Fish Stream Identification Guidebook, (BC Forest Practices Code, 1998).

Inferred non-fish bearing status was given to reaches with the following criteria:

e The average stream gradient assigned was greater than 20% (through map
interpretation) with no headwater lake present;

* Reaches above a stream section with an average gradient greater than or equal to 20%
(through map interpretation) with no headwater lake present.

Often the non-fish bearing status of stream reaches with average gradients less than 20%
is supported by evidence concerning the accessibility to potential fish bearing water. For
example, obvious permanent barriers such as falls, cascades and high gradient sections
are measured and adequate sampling is conducted above the potential barrier to confirm
that the portion of stream above the barrier is non-fish bearing. Many of the headwater
reaches and smaller streams reaches draw from such a small watershed area that they lack
sufficient discharge volume required to develop significant channels and habitat
complexity. These reaches are often ephemeral, containing shallow water depths,
subsurface flows, lack of significant pools and have a predominance of organic and fine
substrates.
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Insufficient discharge often results in a lack of connectivity between the channelized
portion of stream and downstream watercourses. Lack of connectivity can be described
as the channelized portion of stream being isolated from downstream watercourses in
which no surface connection or subsurface channel exists (joining the two at any time of
the year). Evidence of no surface connection includes a lack of surface scour, no alluvial
substrates and no evidence of surface ponding or seasonal flooding. These small streams
with no connectivity to fish bearing waters were adequately sampled upstream of the loss
of connectivity to verify fish presence or absence.

Reaches that have been assigned a non fish bearing status and are classified as Non
Visible Channel (NVC) do not possess potential fish habitat and are not streams due to
the fact that they do not posses the criteria necessary to classify them as such. Reaches
classified as NVC are largely drainages that are mapped incorrectly and no stream
channel exists where the map indicates. They may also be drainages that lack evidence of
scour, contain no continuous definable channel bed, lack alluvial deposits, and exhibit no
evidence of extensive ponding.

5.0 STREAM CLASSIFICATION SUMMARY

Table 16 Provides a summary of stream inventory information collected during the
project and Riparian Management Area (RMA) classifications for each reach sampled.
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