
1999/2000 Assessment of Upper Fraser River
White Sturgeon

Prepared For:

Upper Fraser Nechako
Fisheries Council (UFNFC)

and
Fisheries Renewal

British Columbia (FsRBC)

March, 2000

UFNFC File: 230499 - 025

Produced By:

The LheidliT'enneh Band
1041 Whenun Road
Prince George, B.C.
V2K5G5

Prepared By:

B.M.Toth, J.A. Yarmish and R.G. Smith

- -- - - - - ---



Lheidli T'enneh Band Upper Fraser Nechako Fisheries Council-File 230499-025 Fisheries Renewal B. C.

Table of Contents

Table of Contents. . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . .. . . . . . . . .. . . . . . . . .. . . . . ...

List of Figures. . . . . . . . . . . . . . . . . .. . .. . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . ..

List of Tables.... ... ...
List of Appendices . . . . .. . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . .. . . . . . . . .. . .. . . . . . . . . . . . . . ..

Acknowledgements.... ... ... ..... . ... ... .. ..... ...... .......

1.0ExecutiveSummary........................................................................

2.0 IntroductionandBackground .. .... ... ......... ....... ...

3.0 Methods .....
3.1Discharge.................................................................................
3.2 Water Temperature.. .. . .. . .. .. . . . .. .. . .. . .. ... .. . ... . .. . .. . .. . .. .. . .. . . .. .. . .. . . .. . ...

3.3SamplingTechniques.................................................................
3.3.1GillnettingandMinnowTrapping............................................
3.3.2Angling.............................................................................
3.3.3 Set Lines.. .. . .. .. . . .. .. . . .. . . . . .. . .. .. . .. .. .. . .. .. . .. . .. . .. .. . . . . . .. .. . . .. . ...

3.3.4 Set Line Deployment...........................................................
3.4 Sturgeon Handling and Data Collection..........................................
3.5 Data Management.....................................................................
3.6 Aging Analysis ...............................
3. 7 Genetic Analysis. . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....

4.0 Results. . . . . .. . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . ...

4.1 Upper Fraser River Temperature and Discharge..............................
4.2 Effort and CPUE .............................

4.2.1 By-Catch..........................................................................
4.3 Population Distribution ..
4.4 Recaptures .. ... ........
4.5 Factors Affecting Catch and CPUE ....

4.5.1 Temperature and Discharge.................................................
4.5.2 Gear Selection. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4.6 Population Characteristics...........................................................
4.6.1 Age Distribution of Catch ..... ....
4.6.2 Length/Weight Distribution of Catch.. .. ... .... .. ... ... .. .... .... .. ... .....
4.6.3 Life History ...
4.6.4 Habitat Use and Preference.................................................
4.6.5 Genetic Variability. ... ... ....

5.0 Summary ."... . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . .. . . . . . . . .. . . . . . . . .. . . . . ...

6.0 Recommendations. . . . ... ... ... . .. . .. . . . ... . ... ... . .. ... . ... .. . .. . ... .. . .. . . . . .. . .. . ...

6.1 Component1............................................................................
6.2 Component2a..........................................................................
6.3 Component2b .... .... ... ...... ... ... ... .............

7.0References .............................

Pg.

i
ii
iii
iii
iv

1

2

3
4
4
4
4
4
5
5
5
8
8
9

9
9
10
12
12
14
14
14
15
16
16
17
19
19
20

21

22
22
23
24

26

1999/2000 Assessment of Upper Fraser River White Sturgeon pg. i



Lheidli T'enneh Band Upper Fraser Nechako Fisheries Council-File 230499-025 Fisheries Renewal B.C.

List of Figures

*Btw=between

1999/2000 Assessment of Upper Fraser River White Sturgeon pg. ii

Figure Title Page
1 Upper Fraser River area highlighting the 1999study area and Btw.

portions of the area sampled. 2-3

2 Mean daily instantaneous discharge rates and mean daily 9

temperature measured in the Fraser River in 1999 at the Shelley
townsite, approximately 20km upstream of Prince George.

3 Map of study area showing sampling sites, effort types and sturgeon Btw.

capture locations. 11-12

4 Setline sampling effort applied and the resulting catch per unit effort 11

(CPUE) during sampling activities in 1999. Effort and CPUE are
expressed by the date they occurred.

5 Catch per unit effort (CPUE) and total effort applied calculated for 13

20km increments of Fraser River mainstem length. Sampling effort

applied and resulting catch figures for sampling in the Bowron and
McGregor rivers is also shown. Refer to Figure for spatial
descriptions of river km markings.

6 Mean total lengths of sturgeon captured on each size of hook 16

utilized on setlines during sampling in 1999,and the CPUE for each
hook size. Total effort in hook hours for each the four sizes of hooks
is indicated in black text.

7 Frequency of fish captured within 5 year age classes in the 17

Nechako River and upper Fraser River. Nechako fish presented are
from RL&L 1997 and 1998 data, which included 7 fish captured
within the upper Fraser study area.

8 Mean weight of sturgeon of specific ages sampled from the 18

Nechako River (1997-98) and portions of the Fraser River in Region
5 (1995-98), Region 3 (1998) and Region 7 (1999-Upper Fraser).

9 Mean fork length of sturgeon of specific ages sampled from the 18

Nechako River (1997-98) and portions of the Fraser River in Region
5 (1995-98), Region 3 (1998) and Region 7 (1999-Upper Fraser).

10 Water depth at which sturgeon of specific ages were captured 19

during sampling in the upper Fraser River study area in 1999.



Lheidli T'enneh Band Upper Fraser Nechako Fisheries Council-File 230499.025 Fisheries Renewal B.C.

List of Tables

List of Appendices

1999/2000 Assessment of Upper Fraser River White Sturgeon pg. iii

--

Table Title Page
1 Measurements taken from each captured sturgeon sampled in 6

1999, and the specific techniques for taking measurements.
2 Description of "Sexual Maturity Code" applied to sturgeon sampled 7

within the upper Fraser study area in 1999.
3 Summary of angling, gillnetting, trapping and set line effort applied 10

to the upper Fraser Study area in 1999.
4 Incidental fish species (all species other than sturgeon) captured 12

by sampling methods applied in the upper Fraser study area in
1999.

Appendix Description of Contents
1 Examples of the forms utilized for recording data related to sampling

effort.
2 1999 Upper Fraser Sturgeon set line sampling deployment and location

information.
3 1999 Upper Fraser Sturgeon gillnetting and trapping deployment,

location and habitat related information.
4 1999 Upper Fraser Sturgeon angling deployment, location and habitat

information.
5 Summary of incidental species captured during the course of sampling

work in 1999.

6 Summary of morphological and age information pertaining to sturgeon
captured in 1999.

7 Habitat related characteristics collected at set line deployment locations
in 1999.



Lheidli T'enneh Band Upper Fraser Nechako Fisheries Council-File 230499-025 Fisheries Renewal B. C.

Acknowledgements

Funding for this endeavor was provided by Fisheries Renewal British Columbia
and administered through the Upper Fraser and Nechako Fisheries Council
(UFNFC). This project was conceptualized and designed with the assistance of
Ted Zimmerman, Senior Fisheries Biologist for the Omineca Peace Region.
Corey Stefura and Scott McKenzie of RL&L Environmental Services Limited
provided training for Lheidli Tenneh Band staff in white sturgeon handling and
sampling techniques. RL&L Ltd. also assisted in the assembly of the necessary
equipment and quality assurance of field data collected. Their assistance in this
capacity was greatly appreciated. Domonique Frederick and Rena Zatorski
provided technical services for the duration of the field component of the project.

199912000 Assessment of Upper Fraser River White Sturgeon pg. iv



Lheidli Tenneh Band Upper Fraser Nechako Fisheries Council-File 230499-025 Fisheries Renewal B.C.

1.0 Executive Summary
With the exception of the Nechako and Stuart river populations, relatively little is known
of the presence, distribution, life history and biology of white sturgeon within the
Omineca Peace Region of the upper Fraser River basin. During the winter of 1999, the
Lheidli T'enneh Band and the B.C. Ministry of Environment, Lands and Parks (MELP)
collaborated on the development of a study design and proposal in an effort to collect
information on the white sturgeon populations within the upper Fraser River. In the
spring of 1999, funding to undertake this initiative was received from Fisheries Renewal
British Columbia (FsRBC) and delivered through the Upper Fraser Nechako Fisheries
Council (UFNFC). The study area for this project was designated to be the mainstem of
the Fraser River from the confluence of the Blackwater River upstream to the
confluence of the Morkill River, including the lower portions of these and other major
tributaries to the Fraser River. Captured sturgeon were to be sampled for morphological
parameters, aging structures, tissue samples and tagged with T-anchor tags and PIT
tags priorto beingreleased. Throughthe periodofAugust17th-October5th1999,
approximately 35,509 hours of set line hook effort, 29.8 hours of angling effort, 2.5
hours of gillnetting effort and 315 hours of trapping effort were applied to the study area.
This sampling effort resulted in the capture of 44 sturgeon, all of which were captured
on set lines (CPUE= 0.12/100 hook hours). Of the 44 sturgeon captured, 2 had been
previously captured and tagged, 1 during the course of this study, and an additional fish
which had been captured by RL&L Environmental Services Ltd. in 1996. Age of fish
captured ranged from 6 to 54 years. The age class composition of the catch was 29%,
33%,12%,21%,0% and 5% for the age classes of 0-10,11-20,21-30,31-40,41-50,
51-60 years respectively. Total lengths of the fish captured ranged from 59cm to
254cm. The size (total length) composition of sturgeon captured was 52%,31%,17%
for the size classes <100cm, >1OOcm<150cm,and >150cm respectively. Utilizing
classifications developed on similar sturgeon studies on the Fraser River, this total
length size composition indicated that 52%,31%, and 17% of the fish captured were
within the categories of juvenile, sub-adult and adult, respectively. Catch success
relative to effort appeared to decrease with increased distance up the mainstem of the
Fraser River, and also decreased considerably as the Fraser River mainstem
temperatures approached 5°C.

1999/2000Assessment of Upper Fraser River White Sturgeon pg. 1
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2.0 Introduction and Background
The Fraser River is the largest river system contained entirely within British Columbia,
draining an area of 220,000 km2(Fig. 1). The headwaters of the river occur within the
central eastern portion of the province and flow northwest to Prince George, where it
begins to flow in a southward direction that is maintained until it drains into the Straight
of Georgia at Vancouver. The Fraser River watershed contains 52 species of fish,
including the full compliment of anadramous Pacific fishes plus numerous other
resident, fluvial and adfluvial coarse and game fish species that utilize the mainstem of
the Fraser and its many tributary watersheds (McPhail and Carveth 1993). Included
within this assemblage of fish species that inhabit the Fraser River watershed is the
white sturgeon (Acipenser transmontanus) (Scott and Crossman 1973). White sturgeon
populations within the Fraser River have been impacted by direct commercial
harvesting and bycatch within commercial salmon fisheries (Semakula and Larkin
1968), sport-kill fisheries (Dixon 1986) and anthropogenic alterations to habitat
(Rochard et. aI1990).

In response to concerns regarding the status of the Fraser River white sturgeon
populations, the B.C. Ministry of Environment, Lands and Parks (MELP), the agency
responsible for the maintenance of biological diversity within the province, instituted no-
kill regulations on this species within the watershed in 1994. This action was initiated in
response to the lack of knowledge regarding the status of this population and their
habitat requirements, as well as concerns regarding the unexplained death of several
large adult fish within the lower Fraser. In order to address these concerns, MELP
committed to a monitoring/inventory program for white sturgeon in 1995. This program
involved juvenile and adult sampling and tagging programs within MELP Regions 2, 3, 5
and 7. This program resulted in evaluations of sturgeon populations within portions of
the majority of the mainstem of the Fraser River downstream of the confluence of the
Blackwater River, which serves as the MELP boundary between Region 5 and 7. The
work undertaken in Region 7 involved the assessment of sturgeon populations and
movements within the Nechako River mainstem and the Stuart River (Nechako River
tributary) (Zimmerman pers. Comm. 1999). Work within these portions of the Fraser
watershed continued into 1999,with only minimal sampling effort directed at the upper
portions of the mainstem of the Fraser River.

The Nechako River, a major tributary to the Fraser River, enters the Fraser at Prince
George. The Fraser River watershed upstream of this confluence is known as the
upper Fraser Basin. The upper Fraser watershed, which is within the MELP Region 7:
Omineca-Peace, is the most sparsely populated and least developed portion of the
Fraser River watershed. It is also one of the most poorly inventoried and studied
portions of the watershed, which is reflected in the absence of knowledge and literature
regarding the white sturgeon populations within this section of the river. Preliminary

1999/2000Assessment of Upper Fraser River White Sturgeon pg. 2



Figure 1. 1999 upper Fraser River white sturgeon assessment study
area. Inset ofB.C. indicates the geographical context of the study area
within the province. Portions of the Fraser River mainstem and
tributaries sampled are covered with a thick black line.
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efforts to improve this knowledge base were commissioned by MELP in 1995-96 (LGL
Ltd. 1996), 1997 (RL&L Ltd. 1997) and 1998 (RL&L Ltd. 1998). With the exception of
the LGL study undertaken in 1995-96, which was an inventory of the lower Bowron
River with emphasis on the use of this area by juvenile sturgeon, these investigations
involved mainly a synoptic-level of sampling effort throughout the upper Fraser River.
Effort and capture success was low.

This upper portion of the Fraser River watershed falls within the Traditional Territory of
the Lheidli T'enneh First Nation. Portions of this area were also traditionally and are

presently utilized by the Shuswap First Nation peoples. The Lheidli T'enneh Band
historically utilized sturgeon and all other species of fish within the area as a food
source. Since the MELP imposed no-kill regulation on white sturgeon harvest within the
Fraser watershed in 1994, all Fraser River First Nations have voluntarily complied with
this regulation. In recent history, prior to 1994, since the industrialization of the Prince
George area and the subsequent development of several milling operations that
discharge effluent directly into the river, the practice of harvesting resident species of
fish from the river has been severely curtailed.

As First Nations people who have inhabited this area for thousands of years, utilizing
and benefiting from the wealth of natural resources that are present within the area, the
Lheidli T'enneh people have a strong desire and obligation to contribute to the
sustainable management of all resources within their Traditional Territory. The Lheidli
T'enneh previously conducted work assessing the health of upper Fraser sturgeon
stocks in 1991 (Lheidli T'enneh 1994). This report outlines the activities and results of
continued efforts in the assessment of the status of this population undertaken by the
Lheidli T'enneh in 1999.

3.0 Methodology
Based on knowledge gained from the previous sturgeon work accomplished within the
upper Fraser watershed, and suggestions from the MELP Senior Fisheries Biologist, the
Lheidli T'enneh Band proposed to undertake a sampling program designed to begin a
preliminary assessment of the status of the white sturgeon population within the upper
Fraser River. The areas to be sampled included the Fraser River mainstem from the
confluence of the Blackwater River upstream to the confluence of the Morkill River, and
the lower portions of all major tributaries that enter the Fraser throughout this length.
The objective of this project was to apply sampling effort throughout the areas identified,
utilizing set lines, gillnets, minnow type traps and angling, to sample for and capture as
wide a variety of size classes of sturgeon as possible. Captured sturgeon were to be
sampled for morphological parameters, aging structures, tissue samples and tagged
with T-anchor tags and PIT tags prior to being released.

1999/2000 Assessment of Upper Fraser River White Sturgeon pg. 3
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3.1 Discharge
Water Survey of Canada information collected on the discharge of the Fraser River at
Shelley in 1999 was obtained from the Data Management and Applications Department
of Environment Canada. The period of record for this information in 1999 was from
January 1 to November 22.

3.2 Water Temperature
Data collected on the daily water temperature regime of the Fraser River at Shelley was
obtained from the Department of Fisheries and Oceans. The period of record for this
temperature information was from May 14,1999 to October 5,1999.

3.3 Sampling Techniques
Set lines, angling, multi-panel gill nets and G-type traps were utilized in an attempt to
capture sturgeon.

3.3.1 Gill Nets and Minnow Traps
A multi-panel small mesh nylon gillnet was deployed on a number of occasions. This
sinking gillnet consisted of three 15meter panels, 1 panel of 7.6cm mesh and 2 panels
of 5.1cm mesh. These gillnets were targeting juvenile fish and as such were deployed
in habitat units such as backwaters, sloughs and blind channels where these fish have
been documented in past studies (Lane and Rosenau 1995)). After several
deployments it became apparent that the by-catch of coarse fish and other species was
too high to continue their use. As an alternative, selective juvenile capture method G-
type minnow traps were employed on a number of occasions. These conical traps were
40cm in length by 22cm in diameter, with an opening of 1.5cm - 3cm diameter at each
end. This opening variation was to allow for possible capture of different age classes of
juvenile sturgeon. The wire mesh on the traps measured 0.75cm corner to corner.
Traps were baited with roe and/or sockeye flesh. The specifics of the time of
deployment and the time of retrieval were recorded on data forms and total effort was
calculated for each sampling period. The habitat characteristics (habitat unit, depth,
velocity) at the location of deployments were also recorded.

3.3.2 Angling

Angling was conducted with a variety of tackle that consisted of heavy action 3-4m rods
with both large spinning type reels and level-wind reels filled with 30-40 Ib test braided
Tuff line. Gamagatsu bait hooks ranging in sizes between 6/0 and 9/0 were fished on
the bottom with pyramid weights ranging from 8-14 oz. Baits utilized included salmon
roe or pieces of salmon flesh.

1999/2000Assessment of Upper Fraser River White Sturgeon pg. 4
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3.3.3 Set Lines

Set-lines were constructed in a standard length of 40m with the ability to combine these
lines to make for an 80m or 120m set. The mainline was a 3/8" double braid nylon of an
approximate 51OOlbtest setting. Caribeaners (3/8" galvanized boat snaps) were
attached to each end of the set line. Halibut (circle) hooks in sizes 11/0,12/0,14/0, and
16/0 were attached to 1/8" ganging twine (4501btest) using aluminum hammer clamps
to form the dropper line. The dropper line was 24" in length and attached to a 2-way
swivel, which in turn was attached to a quick release halibut snap. Dropper lines were
attached to the set line using the halibut snaps. The droppers were generally placed on
the set line with a 5m interval between each hook leader. A 40m set-line would deploy
8 hooks as a standard. Sockeye salmon flesh was the primary bait utilized on these
hooks.

Metal anchors weighing 9kg each were placed at each end of the set line to hold the
line and hook leaders close to the bottom and prevent drifting. An additional variable
length of rope was attached to the upstream end of the set line at the point of anchor
attachment. This line was run to shore and attached to a sturdy stationary object,
typically a tree or rock. At the downstream end of the set line, an additional 10m length
of rope was attached that ran from the anchor to the waters surface, where it was
attached to an A-2 type 50cm diameter polyform red floater buoy.

3.3.4 Set Line Deployment and Retrieval
Set lines were normally deployed in an upstream to downstream direction. Alternately,
they would also be deployed with the direction of flow, if flow direction was reversed in
an eddy situation. After a site was selected for set line deployment, the shoreline rope
was attached to an object on the shore nearest to the site selected for deployment.
This rope was then attached to the end of the set line at the first anchor point using a
caribeaner. As the boat backed through the site, baited hooks were then attached to
the line in 5m intervals. An additional anchor and marker bouy line was attached to the
caribeaner at the downstream end of the line. This line was used to lower the anchor

on the end of the set line to the bottom. A red floater buoy was attached to the end of
this line to mark the location of the set line for the crew and other boaters. Buoys were
marked with the project name and a contact phone number in case of loss or general
inquiry. When lines were retrieved, the floating buoy was picked up from the bow of the
boat and the set line was removed in an upstream direction. Hooks were removed as
they were encountered, and information pertaining to the size of the hook, its position
on the set line, and the state of the bait/hook was recorded.

3.4 Sturgeon Handling and Data Collection
As set lineswere retrievedand hookedfish wereencountered,theywere maneuvered
fromthe bowof the boatto the sideusingthe set lineand permittingthe fishto stay in

1999/2000 Assessment of Upper Fraser River White Sturgeon pg. 5
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the water. The fish then had a 2m tail noose placed on it that was then tied off to a cleat

on the gunnel of the boat. Upon securing the fish, the hook was then removed. The
remainder of the set line was retrieved and any other "hooked" fish were dealt with in a
similar manner. The boat was then either anchored mid-channel or tied off to the shore

for data collection purposes. Depending on the size of the fish captured, it was either

processed in a tub of water (TL< 70cm) or in a stretcher designed specifically to hold
larger fish (TL>70cm). Captured sturgeon from 3kg to 55kg were processed in a water-
filled stretcher that was suspended in a metal frame mounted on the gunnels of the boat
and manufactured specifically for this purpose. The mounts held the stretcher on a15°
angle that maintained the head (anterior) end of the fish sloping downward into a vinyl
fabric hood. Fresh water was flooded into the stretcher manually to provide the fish with
a constant supply of fresh oxygenated water. Fish larger than 55kg were processed in
the stretcher along the shoreline. By processing larger fish suspended in the water, but
held in the stretcher, it appeared to be less traumatic and cause a less violent reaction
from the fish.

Morphological parameters were collected from all fish sampled. Length and girth
measurements were collected using a soft metric sewer's tape. Measurements taken
include total length, fork length, post orbital length, post opercular length and girth, and
all were recorded to the nearest O.5cm. The following table lists the measurements that
were taken from captured fish and the specific methodologies associated with each.

Table 1. Specific measurements taken from each captured sturgeon sampled in 1999, and the specific
techniques for taking measurements.

Weights of fish were determined using a 135 :!:2.3kg capacity spring scale calibrated
with known 10 kg weights. Fish were examined for any external anomalies or damage
such as missing scutes and scars. They were also assessed visually for a general
health. The relative maturity of the fish was estimated based on length and recorded as
a code. The codes utilized, and their definitions, are provided in Table 2. Because no

1999/2000Assessment of Upper Fraser River White Sturgeon pg. 6
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Measurement Specific Technique For Measurement

Total Length From the center of the curvature of the snout, along the lateral line to the
posterior terminus of the caudal peduncle, where the tape was held and
redirected along the dorsal length of the caudal fin to its tip.

Fork Length From the center of the curvature of the snout, along the lateral line, to the
fork of the tail.

Post Orbital Length From the center of the curvature of the snout to the back of the eye socket.

Post Opercular From the center of the curvature of the snout to the posterior edge of the
Length opercular plate. In the case of a gap between the operculum and the bony

structure located posterior of the opercular plate, the gap was included in
this measurement.

Girth Taken as the circumference of the fish's body on the posterior side of the
pectoral fins.
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internal/surgical attempt was made to assess gonad state, the sexual status of captured
sturgeon was not estimated in this study.

Table 2. Description of "Sexual Maturity Code" applied to sturgeon sampled within the upper Fraser
study area in 1999.

Fish received a uniquely numbered external spaghetti type tag (FLOY T-anchor 11/811)in
yellow or blue. A uniquely coded internal tag (PIT TX 1400L Destron 11.5mm x 2.1mm)
was also used. The external FLOY tag was applied using a Dennison Mark 11tagging
gun and was inserted completely through the dorsal fin at an approximate 45° angle to
the right anterior of the fish. This would leave the tag trailing to the left posterior of the
fish. The internal PIT tag was inserted under the skin approximately half way between
the lateral line and dorsal fin on the left side of the fish. PIT tags were injected using a
plunge type PIT tag injector. The unique digital PIT tag code was "scanned" and
recorded prior to injection, and "scanned" and confirmed post injection. PIT tags were
scanned using a "Power Tracker 11Reader".

A small piece of tissue for genetic analysis was removed from the tip of the left pectoral
fin, except where fin damage or anomalies were present, in which case sampling took
place on the right side. Tissue samples were placed in a 2ml sample vial in 70%
ethanol. The size of the sample varied between fish, but rarely exceeded a 0.5cm piece
of tissue. The labeled sample vial was placed in a labeled scale envelope.

Bone structures for determining fish age were removed from the leading fin ray of the
left pectoral fin, except where fin damage or anomalies occurred, in which case the fin
ray was removed from the right pectoral. This sample was removed approximately 2cm
away from the articulation where the pectoral fin meets the body. Using a small
hacksaw with a carbon steel blade, a small piece of the fin ray was removed by cutting
at right angles to the pectoral fin. This fin ray section was placed in gauze and then a
labeled scale envelope.

The time required for this sampling procedure was normally less than 10 minutes. All
instruments used for intrusive procedures were sterilized in a bath of isopropanol prior
to each sampling event and storage.

1999/2000 Assessment of Upper Fraser River White Sturgeon pg. 7

Length Maturity Maturity Code Definition
Code

<1DDcm 98 Sex unknown, gonad undifferentiated or not visible,
juvenile based on size

> 1DDcm 97 Sex unknown, gonad not visible, adult based on size



Lheidli T'enneh Band Upper Fraser Nechako Fisheries Council-File 230499-025 Fisheries Renewal B.C.

3.5 Data Management
A set of TRIM base maps encompassing the study area were developed at a scale of
1:50,000. These maps highlighted the mainstem of the Fraser River from the mouth of
the Blackwater River to the mouth of the Morkill River at Crescent Spur. Features
included on these maps were streams, lakes, contours, islands, railways and roads from
the TRIM base. A digital program was used to label the thalweg of the mainstem of the
Fraser River with kilometer markings from the confluence of the Blackwater River to the
mouth of the Morkill River. These kilometer designations started at 700.2 km at the
Blackwater River, and continued to 1084 km at the mouth of the Morkill River. The

starting point of 700.2 km was utilized to standardize our kilometer markings with those
of RL&L, who had previously worked in this section of the river. All locations where
sampling effort was applied were described in terms of the kilometer description of that
point, with reference to the proximity of the sampling site to the right of left upstream
bank. Due to the digital nature of our labeling technique, there was a slight difference
between our kilometer designations and those applied by RL&L. The magnitude of this
difference increased in magnitude in an upstream direction.

All sampling effort applied was given a site label based on the type of effort applied and
the location in the river relative to the kilometer designation (Le. set line deployment at
kilometer 850.0 would be site SL850.0R). In this case, SL refers to set line, 850.0 is the
mainstem river kilometer at the site of deployment, and R refers to the proximity of the
site in relation to the right upstream bank, as where L would imply left upstream bank.
A label of AS or AB indicates angling from shore or a boat, respectively. A label of GN
or MT indicates multi-panel gillnet or minnow trap, respectively. All site location effort
codes were added to the maps manually in the field and later transcribed to the digital
base map of the study area. Information relating to the sampling effort and results for
all techniques was placed in forms designed specifically for sturgeon capture and
sampling. These forms were created and utilized on similar projects in different
locations by RL&L Environmental Services Ltd. All information relating to the specifics
of the equipment used, date and time of deployment and retrieval, and the results of the
effort applied were entered on a form that was specific to the site label applied to that
site. Examplesof these forms are provided in Appendix 1.

3.6 Aging Analysis

Age determination of sturgeon captured was determined through an examination of the
annuli patterns visible on the fin ray section that was removed from the leading ray of
the left pectoral fin. Aging analyses were conducted by staff of RL&L Ltd. Personnel
from this company have performed age analysis on sturgeon sampled throughout the
Fraser River watershed.

199912000 Assessment of Upper Fraser River White Sturgeon pg. 8
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3.7 Genetic Analysis
Two types of DNA analyses were performed on sturgeon tissue samples, which were
collected from sturgeon captured throughout various portions of the Fraser and
Nechako rivers during the last 5 years of sampling, including this study. This genetic
analysis was coordinated by Susan Pollard, Fish Geneticist for the Conservation
Section of the British Columbia Ministry of Fisheries, and conducted by Ben Koop and
Christian Smith (both from the University of Victoria) and John Nelson (Seastar Biotech
Inc.). The first technique used in the DNA analysis involved an examination of the D-
loop section of the mitochondrial DNA (mt DNA), a genetic unit that is maternally
inherited and does not undergo recombination. Therefore, this is a useful marker to
track dispersal patterns of different maternal lines. Because mtDNA has a higher
mutation rate than nuclear DNA, it often can provide a higher resolution for
discriminating populations than nuclear DNA can. The second method of DNA analysis
involved the evaluation of 5 nuclear DNA microsatellite loci, which are biparentally
inherited, and do undergo recombination. These independent loci are composed of
short repeating units that individually vary in number of repeating units. Variations in
the size of these loci were examined to determine if genetic differentiation reflected the
geographic relationships among these samples (Pollard pers. comm. 2000).

4.0 Results

4.1 Upper Fraser River Temperature and Discharge
Figure 2 indicates the Fraser River mean daily instantaneous discharge rates and mean
daily temperatures measured in 1999 at the townsite of Shelley, approximately 20km
upstream of Prince George. Mean daily instantaneous discharge rates (m3/sec)are
indicated for the period of May 15thto October 30th. Mean daily temperatures are
shown for the period of May 15thto October 5th. The dates at which sturgeon sampling
efforts were initiated and completed are also indicated on this figure for reference.

After falling below 12 QCon August 25th,mean daily temperature within the upper Fraser
River was maintained between 10 QCand 12 QCuntil September 25th. After this point,
mean daily temperature decreased on a daily basis to levels slightly below 6 QCon the
5thof October. October 5thwas the final day that DFO recorded temperature
information for this portion of the Fraser River. Temperature was tightly linked to
discharge rates, decreasing with increased discharge, until near base fall flow levels
werereachedon approximatelySeptember15th. At thesedischargelevels,the
temperature regime of the river became more closely linked to air temperature. As air
temperature, which is not shown of this figure, decreased sharply on September 25th,
water temperature followed suit and decreased continuously until the end of the period
of record.

1999/2000Assessment of Upper Fraser River White Sturgeon pg. 9
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Figure 2. Mean daily instantaneous discharge rates and mean daily temperature measured in the
Fraser River in 1999 at the Shelley townsite, approximately 20km upstream of Prince George.
Arrows on the X axis indicate the dates sampling efforts were initiated and terminated.

4.2 Effort and Catch Per Unit Effort

A total of 29.8,315 and 2.5 hours of angling, trapping and gillnetting effort respectively,
were applied within the study area in 1999. In addition, a total of 35,509 hook hours of
effort were applied throughout the majority of the predetermined study area through the
use of set lines from the period of August 18 to October 5, 1999. Table 3 below is a
summary of this effort and the number of sturgeon captured. Specific descriptions of
the sampling gear utilized is provided in section 3.0.

Table 3. Summary of angling, gillnetting, trapping and set line effort applied to the upper Fraser Study
area in 1999.

No sturgeon were captured by any of the sampling methods employed during this study,
other than set lining. Specifics of sampling effort applied in the upper Fraser study area
in 1999 is provided for all methods utilized in Appendices 2 (set line), 3 (gillnetting and
trapping), and 4 (angling).
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The set line effort resulted in a total of 44 sturgeon captured within the study area. The

resulting set line catch per unit effort (CPUE) was 0.12 sturgeon/100 hook hours of
effort. Figure 3 indicates the locations within the upper Fraser study area where
sampling effort was applied, and where sturgeon were captured in 1999. Figure 4
indicates the set line effort by date of application, and the corresponding CPUE

experienced within the upper Fraser study area in 1999.

CPUE fluctuated throughout the period from mid August to September 5th,after which
time the CPUE decreased considerably until sampling was completed. This
phenomenon is not strictly related to date but is also affected by the fact that the effort
was applied in a roving fashion. Differences in habitats fished, and thus the presence
and abundance of sturgeon within the areas effort was applied, have a strong influence
on the CPUE indicated in Figure 4. Also, the natural variability in the stream
temperature and discharge that occurred over the sampling dates, which likely affects
the catchability of sturgeon, would also affect the trend shown in Figure 4. Discharge
and temperature within the Fraser River both decreased during the final weeks of
sampling, and appeared to influence CPUE.

0.6 I I 2000
I ~ CPUE/100 Hook Hrs ImIEffort I

Date
Figure 4. Set line sampling effort applied and the resulting catch per unit effort (CPUE) during sampling

activities in 1999. Effort and CPUE are expressed by the date (combined CPUE and Effort/day)

they occurred. Where no CPUE units accompany Effort units, no sturgeon were captured for the
Effort indicated.

Set line effort in the Nechako River watershed during 1997 and 1998 produced CPUE
estimates of 0.07 and 0.19 sturgeon captured/100 hook hours of set line effort (RL&L
Ltd. 1997 and 1998). The CPUE of 0.12 Sturgeon captured/100 hook hours of effort
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generated through set line sampling within the upper Fraser study area in 1999 is
similar to the figures derived from the Nechako work. Comparison of CPUE between
these studies is complicated by differences in the physical characteristics of these two
streams, as well as timing of the work, and thus differences in discharge, temperature
and clarity of these streams. Sampling effort in the Nechako system was concentrated
at sites of previous sturgeon capture. Sampling within the upper Fraser in 1999 was
conducted relatively independent of previous capture localities. As well, sturgeon
densities between these two systems/studies is likely different. These factors likely lead
to differences in the catchability of sturgeon within the two areas and studies.

4.2.1 By-Catch

The incidental capture of non-targeted species (by-catch) through the course of
sampling activities undertaken in 1999 was managed in an effort to maintain it at
relatively minimal levels. Table 4 indicates the numbers and species that were
incidentally captured by each of the sampling methods applied during the course of this
study.

Table 4. Incidental fish species (all species other than sturgeon) captured by sampling methods applied in
the upper Fraser study area in 1999.

Gillnetting effort was completely curtailed after only a single day of use. Densities of
coarse fish species, and other game fish species, within the Fraser River made the use
of small mesh gillnet problematic, in terms of the number of non-target species
captured. Live release of these fish is difficult due to the nature of their capture within
the nylon mesh. Angling by-catch was not high and provided a much more feasible
means for live release of fish. Set line sampling resulted in very little by-catch relative to
the number hook hours of effort applied. Appendix 5 includes a complete summary of
the by-catch related to each of the sampling methods utilized in 1999.

4.3 Population Distribution
Figure 5 indicates effort applied, and the resulting CPUE that was recorded, throughout
the study area in 20km increments of river length. Effort and catch statistics resulting

1999/2000 Assessment of Upper Fraser River White Sturgeon pg. 12

Method Effort No. Game Game Fish No. Coarse

Fish Fate Fish

Angling 29.8 hook hours 5BT 1 mort 5NSC

Gillnetting 2.5 net hours 3 BT, 2 SK 1 BT mort, 2 NSC, 48
1 SK mort PCC, 13 SU

Trapping 315 trap hours 1 CH, 1 MW, All lived 5PCC,
1 RB 3 CAS

Set line 35,509 hook hours 2 BB, 7 BT 2 BB morts, 4NSC
1 BT mort
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from sampling within the McGregor and Bowron rivers is included in this figure within
the 20km Fraser River length increment where these streams meet the Fraser.
CPUE generally decreased within the upper portions of the study area. The trend
indicated in Figure 5 is likely a result of a decrease in the frequency of suitable habitat
(Le. backwater eddies and low velocity laminar flow depositional type habitat units)
which appeared to occur in an upstream ascending direction.

o I I5i!I ~ ~~ Ii:i!IIX:a=::!lII:X-==-_:><-===O'X-==:OO."-==O 'A~""""""" ..".", ~ ~. 0
~~~~/~~~~~~/~~#~###~
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Effort Unit (20 km Intervals)
Figure5. Set linecatchperuniteffort(CPUE),andtotaleffortapplied,calculatedfor 20kmincrementsof

the FraserRivermainstemlength. Samplingeffortappliedandresultingcatchfiguresfor
samplingin the BowronandMcGregorriversis alsoshown.Referto Figure3 for spatial
descriptionsof riverkmmarkings.

Approximately 30km upstream of the confluence of the Bowron River (km910), the
Fraser River contains a canyonous section known locally as the "Grand Canyon"
(Figure 3). Upstream of this location, habitat units that matched those where fish were
frequently captured within the lower portions of the study area, occurred relatively
infrequently. Eight 20km increments of the Fraser River mainstem received sampling
effort upstream of km940 of the study area. Sturgeon were only captured within 3 of
these 20km stream length increments.

In general, the highest rates of CPUE that were experienced within the study area
occurred within areas sampled from the confluence of the Willow River upstream to the
confluence of the Bowron River. No sturgeon were captured within the study area
downstream of Prince George. The lowest two 20km stream length increments

1999/2000 Assessment of Upper Fraser River White Sturgeon pg. 13

0.6 I

I CPUE· EffortI
16

0.5 I 11 "'" 11 15 c9-
CIJ...
J: 0.4 4 0
0 X-0
:r: ....
0 0.3 3 0

I
0

0 0
T'"""

';;J"-
w I I

0
2 0

::) 0.2 "a.. . I ';;J"u 0
c:....

0.1 I iiI I&! El m ImRiI!I _ I!9I 1 CIJ-



Lheid/i T'enneh Band Upper Fraser Nechako Fisheries Council-File 230499-025 Fisheries Renewal B. C.

upstream of the Blackwater River were not sampled in 1999 due to funding and time
constraints.

4.4 Recaptures

During the course of sampling within the upper Fraser Study area in 1999, two sturgeon
were captured which had been previously captured and tagged. One of these fish was
previously captured by RL&L Ltd. in 1996. This fish was first captured at the confluence
of the Nechako and Fraser rivers on June 13, 1996. At the time of capture in 1996, the

fish weighed 15.9kg, had a total length of 136cm, and was aged as 18 ye~rs old. The
fish was recaptured on September 5, 1999, approximately 37km up the Fraser River
mainstem from the Nechako confluence. At the time of recapture, the fish was found to
weigh 29.3kg and had a total length of 156cm. The additional sturgeon recaptured in
1999 was 83cm (total length) and was initially captured on August 19,1999. This fish
was recaptured 17 days later on September 5, at river km831, approximately 1km
upstream from the initial capture site.

4.5 Factors Affecting Catch and CPUE
4.5.1 Temperature/Discharge
The mainstem of the Fraser River downstream of Prince George to the Blackwater
River confluence was suspected to contain substantial numbers of sturgeon. The bulk
of effort of the Lheidli T'enneh sockeye food fishery takes place within this section of
stream. Historically, and recently, sturgeon have been captured in this area in this
sockeye gillnet fishery. This section of stream also appears to contain an abundance of
good sturgeon habitat and periodically would contain abundant food supplies as it
experiences an annual influx of high numbers of sockeye bound for the Nechako River
system. Sampling within the study area was initiated on August 17 between Prince
George and Shelley, and proceeded in an upstream direction until crews had sampled
in the Crescent Spur area on September 23, at the upstream limit of the study area.
Sampling effort was then shifted to the mainstem of the Fraser River downstream of
Prince George on September 28th. At this point in time the temperature and discharge
of the Fraser River had dropped significantly (Figure 2). No fish were captured within
the Fraser River downstream of Prince George. By October 3,1999, the temperature of
the Fraser River was approaching 5 °C and CPUE within the Fraser River downstream
of Prince George continued to be nil. Reports of two juvenile sturgeon being captured
and released in sockeye gillnets that were in close proximity to baited and deployed set
lines appeared to indicate that sturgeon were present but not actively feeding, possibly
due to the decrease in water temperature. To test this theory, crews deployed set lines
at an index site near the Willow River where fish were previously caught on a regular
basis. Sturgeon were captured during this deployment, although CPUE dropped from
rates of 0.31/100 hook hours experienced during sampling in August, to a CPUE of
0.11/100 hook hours in October.

1999/2000 Assessment of Upper Fraser River White Sturgeon pg. 14
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Sampling within the lower portion of the Bowron River took place August 27-29, 1999.
During this time period, there were several days of severe rain that resulted in an
increase in discharge in the Fraser River (Figure 2). Turbidity within the Fraser River
mainstem was increased considerably, and there was a noticeable difference between
the turbidity of the much clearer Bowron River at its confluence. The increased turbidity
within the Fraser River was the result of a large hillslope failure that took place near
Ptarmigan Creek on approximately August 25. As a result, water clarity within the
mainstem of the Fraser River in the area of the confluence of the Bowron River was

reduced to 20cm. A total of 7 fish were captured within the lower Bowron River during
this time period. The number of sturgeon captured in this location decreased from 4, 2,
and 1 fish on the first, second and third day of sampling respectively. During this three
day period, discharge within the Fraser River continuously decreased and the clarity of
the Fraser mainstem visibly improved. The decrease in the numbers of fish captured
may be a reflection of a static number of fish present within the lower Bowron River, and
thus a reduction in catch over this three day period. It may also be a reflection of the
increase in turbidity and discharge within the Fraser River during this time period,
resulting in a temporary movement of fish from the Fraser mainstem into the less turbid
conditions of the lower Bowron. As the Fraser River discharge and turbidity decreased
through the course of sampling, fish may have been moving back to the Fraser
mainstem, resulting in a reduction in catch over this time period.

4.5.2 Gear Selection

The size distribution of the catch also appeared to be potentially influenced by gear type
selection. Set lines were initially baited with 4 sizes of hooks ranging in size from 11/0
(smallest) to 16/0 (largest). Figure 6 indicates the mean total length of sturgeon
captured on each size of hook utilized on set lines. After a short period of sampling, a
number of fish had apparently escaped by straightening the smaller hooks. Thus, the
use of 11/0 hooks was severely curtailed, resulting in the relatively limited effort of 809
hours with this hook size. CPUE for this hook size is abnormally high due to its limited
use within a portion of the study area where catch success was high. Similarly, the use
of 12/0 hooks was also less frequent within the latter sampling dates and the latter
areas sampled, where CPUE was low.

Figure 6 appears to indicate that the size of fish captured may be influenced somewhat
by the size of the hook utilized. A single factor analysis of variance performed on the
total lengths of fish captured on each the 12/0, 14/0 and 16/0 hook sizes confirmed that
total lengths of fish captured on each of these hook sizes were significantly different
(FO.05(1),2,36 = 5.29). Of the 34fish capturedon the largerhooksizes(14/0,16/0),11
were <1meter in total length. All 10 fish captured on the smaller hook sizes (11/0,12/0)
were <1meter in total length, suggesting the size selectivity of hook size likely works in
both directions. This may make an estimation of the size and/or age structure of the
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population based on the catch from set line effort difficult. The catchability of sturgeon
may also vary by size and/or age class.
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Figure 6. Mean total lengths of sturgeon captured on each size of hook utilized on setlines during
sampling in 1999, and the CPUE for each hook size. Total effort in hook hours for each the four
sizes of hooks is indicated in black text. Confidence limits (95%) for mean total lengths are
indicated
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4.6 Population Characteristics

4.6.1 Age Distribution of Catch

Figure 7 indicates the age-frequency of 49 sturgeon captured within the upper Fraser
River study area from 1997-99 and 58 sturgeon sampled from the Nechako River from
1997-98. The distribution of these catches falling within 5 year age classes is compared
between the samples from the Nechako and Fraser rivers. A summary of the ages and
morphological characteristics of the 44 sturgeon captured in 1999 in the upper Fraser
study are is provided in Appendix 6.

Although it is likely that set lines do not catch a sample which is representative of the
population, it can be seen from Figure 7 that the same sampling techniques applied to
the mainstem of the Fraser and Nechako rivers resulted in catches of fish that did not

reflect one another in terms of age structure. Younger fish, under the age of 20 years,
made up the majority of the sturgeon captured within two years of sampling on the
upper Fraser River. During sampling in the Nechako River in 1997 and 1998, a total 58
sturgeon were captured. The bulk of this sample was of sturgeon between the ages of
30-40 years, with no fish falling within the 0-20 year age classes. It would appear that
the upper Fraser sturgeon population is largely composed of juvenile individuals,
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suggesting adults are living to reproductive age and successfully producing offspring
which are recruiting into the population.
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Figure 7. Frequency of fish captured within 5 year age classes in the Nechako River and upper Fraser
River. Nechako fish presented are from RL&L 1997 and 1998 data, which included 7 fish
captured within the upper Fraser study area.

4.6.2 Length/Weight Distribution of Catch

Figure 8 displays the relationship of sturgeon weight at age for fish sampled from 4
locations within the Fraser basin. A power regression relationship curve is drawn
through samples from three of these areas. The absence of juvenile fish from the
Nechako River, and few samples of fish greater than 60 years of age from all areas,
biases these relationships. However, it is apparent that fish from the Nechako and
upper Fraser areas are closely related in terms of their rate of growth. Fish from the
more southerly and downstream portions of the Fraser River (Region 3 and 5) attained
larger weights at an earlier age in comparison to the upper Fraser and Nechako
samples.

Figure 9 below shows the mean fork length attained by sturgeon at specific ages
sampled from 4 locations within the Fraser basin. A log regression relationship is drawn
through samples from 3 of these locations in order to demonstrate the trend that exists.
A similar relationship to the one demonstrated in Figure 8 is apparent. Fork length at
age is greater in the southern populations and is relatively similar for the Nechako and
upper Fraser populations. This relationship is again complicated by the absence of
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juvenile samples from the Nechako River and relatively few samples within the >60 year
age classes from all areas.
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Figure 8. Mean weight of sturgeon of specific ages sampled from the Nechako River (1997-98) and

portions of the Fraser River in Region 5 (1995-98), Region 3 (1998) and Region 7 (1999-
Upper Fraser).
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Figure 9. Mean fork length of sturgeon of specific ages sampled from the Nechako River (1997-98) and
portions of the Fraser River in Region 5 (1995-98), Region 3 (1998) and Region 7 (1999-
Upper Fraser).
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The increased growth rates in the southern populations is likely a reflection of the
increased water temperature and thus growing season, increases in the variety and
availability of food sources, and a general increase in productivity that would be
expected in a southerly or downstream direction within the watershed.

4.6.3 Life History

The differences in growth rates between groups of sturgeon from differing geographical
areas of the Fraser River watershed likely results in significant differences in the life
history patterns of sturgeon from these areas. The age at which maturity is attained is
likely increased in the upper Fraser populations, due to the slower growing conditions.
It also likely reduces the frequency of repeat spawning in fish of reproductive age.

4.6.4 Habitat Use and Preference

An approximation of the water depth was recorded at all locations where sturgeon were
captured. Figure 10 indicates the water depth at which each of 42 sturgeon were
captured during sampling in 1999. Although no statistical analysis was performed, there
appears to be no significant relationship between the age of fish and the water depth
where they were captured. All fish captured were encountered in water depths between
approximately 3 and 9 meters.
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. .

. .
. . .. .. .

... .. .

o
6 7 8 9 10 111314 15 16 1718 1920 21 27 2831 32 3336 37405154

Age (yrs)

Figure 10. Water depth at which sturgeon (42) of specific ages were captured during sampling in the
upper Fraser River study area in 1999.

In general, habitat unitswhere sturgeon were consistently captured by set line in the
upper Fraser included backwater eddies and low velocity laminar flow areas, both of
which habitat types could be categorized as depositional areas. Proximity to the stream
bank appeared to influencefish presence in relation to the propensity for shoreline
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structure to influence flow and create depositional areas. Mid-channel structures that
served to break-up flow, create scour type pools, and the associated backwater eddy
type habitat units, appeared to attract fish equally as well as shoreline areas. Low
velocity laminar flow areas were generally present on thalweg margins on the inside or
outside of bends, or at the tail-outs of large scour type pools. Low velocity laminar
areas of flow were also present within the lower portions of the Bowron and McGregor
rivers, where the outflow of these streams was impeded by back-flow from the Fraser.

The absence of fish under the age of 6 is likely a reflection of the absence of fish from
the 0-5 year age class from the habitats preferred and occupied by the older age
classes, where the majority of sampling effort was applied. The size of the set line gear
utilized would also likely limit very small fish from becoming hooked and captured. A
total of 12 fish within the 6-10 year old age class were captured during sampling in
1999. Of these 12 juvenile fish, 6 were captured within 1km of the Willow River
confluence (km831), 2 were captured at km882 (Limestone Creek confluence), 2 were
captured at km863 (Barney Creek confluence) and single juveniles were captured within
the lower portions of the Bowron and McGregor rivers. It is interesting to note that all 6-
10 year age class juveniles captured were within, or in proximity to, tributary streams to
the Fraser River mainstem. Appendix 7 is a summary of the habitat characteristics
collected at each set line deployment location.

4.6.5 Genetic Variability

Two types of DNA analysis were performed on sturgeon tissue samples as per the
methods outlined in section 3.7. These samples were collected from sturgeon captured
throughout various portions of the Fraser and Nechako rivers during the last 5 years of
sampling. These analyses provided information pertaining to the extent to which
sturgeon populations or groups from different geographical areas of the Fraser River
watershed vary in terms of their genetic material, which also provides information as to
the extent of interbreeding between groups, and the relative population size of each
group. The description of the genetic differences between sturgeon populations within
the Fraser basin was interpreted from preliminary results forwarded by Sue Pollard.

Lower Fraser Population (km78-186)
The lowest group of fish sampled from the Fraser (km78-123) was the most genetically
distinct from all other groups, but was most genetically similar to the next group
sampled in an upstream direction (km169-186). The km169-186 group was also distinct
from the other groups, although less distinctively than the lower group. The samples
derived from the lower river were also more diverse in terms of both mtDNA and the

nuclear DNA microsatellite loci analyzed. This likely reflects the larger population size
within the lower Fraser River, and the fact that this section of the river is accessible to

individuals migrating from sturgeon populations originating from other Pacific coast
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streams (Le. Columbia). These factors would be expected to contribute to an increase
in the mtDNA and nuclear DNA loci variation.

Middle Fraser Population (km220-554)
The samples from the middle Fraser groups (km220-554) did not appear to be distinct
from one another, suggesting gene flow through this section of the Fraser is significant
enough to prevent genetic differentiation between groups of sturgeon in this section of
the Fraser. Too few samples have been collected from km555-790 to allow for
interpretation.

Nechako and Upper Fraser (km791-920) Populations

The Nechako and upper Fraser groups appear to be genetically distinct from each other
and from the other Fraser groups. However, in terms of genetically grouping fish from
different areas of the Fraser basin, the Nechako and Fraser sturgeon are most closely
related to one another than any of the other groups. The upper Fraser sturgeon,
followed by the Nechako population, was found to be the least diverse in terms of
mtDNA variation. This lack of genetic variation is likely the result of a smaller population
size, founder effects, and possibly population isolation in terms of the degree of gene
flow with sturgeon outside the upper Fraser and Nechako geographical areas.

5.0 Summary

The sampling conducted in 1999 indicated that sturgeon are present and resident within
the upper Fraser River in numbers substantial enough to warrant their consideration in
fisheries management objectives for this area. Genetic information derived from
samples collected indicated that the upper Fraser sturgeon population is genetically
distinct from the groups of fish sampled in other locations within the Fraser River
watershed. This includes distinction from the Nechako River sturgeon population. The
upper Fraser sturgeon express the least amount of genetic diversity, relative to sturgeon
from other areas of the Fraser watershed, suggesting that the population is small, and
confirming an absence of interbreeding with other populations. Based on the size and
age distribution of the sturgeon captured, it was apparent that this population appears to
be surviving to reproductive age and successfully producing offspring.

Based on the relatively small number of samples that have been collected from the

upper Fraser to date, differences in the growth rates of the upper Fraser sturgeon,
relative to fish from the more southerly populations, are apparent. This difference likely
influences the life history characteristics of this population. The age at which sexual
maturity is reached in upper Fraser sturgeon, and possibly the degree of iteroparoscity,
is likely increased and reduced respectively, relative to southern populations. This has
implications as to the applicability of any sturgeon management regime being applied to
the Fraser River watershed as a whole.
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6.0 Recommendations

It is apparent that the white sturgeon present within the upper Fraser River are present
in significant numbers, and that this population is distinct from the Nechako River and
middle Fraser sturgeon. Five years of sampling effort within the Nechako River has
indicated there appears to an absence of juvenile fish within this system, suggesting
adult fish are not producing offspring successfully and/or offspring are not surviving.
Sturgeon work within the Nechako system is now moving into the recovery stage.
Sampling within the mainstem of the Fraser River upstream of Prince George resulted
in the capture of sturgeon in a wide variety of size and age classes, suggesting that
adult fish are reproducing and juvenile sturgeon are recruiting into the population
successfully. To provide additional baseline biological information pertaining to this
unique population, which is fundamental for the purposes of proper management,
further work should be conducted in the upper Fraser study area, as per the emphasis
and format suggested below.

In order to attempt to document population size, structure and life history parameters,
and habitat use on an age class and/or life stage specific basis, continued sampling
effort within the upper Fraser study area should take the form of two separate, but
related, sampling program components. This should include a continuation of the
synoptic type roving sampling initiated in 1999, with an expansion of this program into
additional areas, and throughout a wider range of dates and physical conditions. The
1999 program was successful in capturing sturgeon in a wide variety of age classes
greater than 5 years. A sampling program should also be initiated to identify habitat
utilization of fish in the 0-5 year age class. This program should also attempt to identify
habitat units that are utilized by spawning sturgeon.

6.1 Component 1: Continued Synoptic Sampling

~ Initiate sampling activities earlier within the study area to more completely apply
sampling effort throughout the study area over a range of discharge and temperature
conditions. It is apparent from review of temperature and discharge records for the
upper Fraser that appropriate conditions exist to begin sampling efforts earlier,
possibly in June. This will provide further information pertaining to the structure, life
history and distribution of this population. Additional tagging and sampling
(recovery) effort will eventually provide a robust enough data set to produce
population size and density estimates, and will also provide information relating to
the movements of fish within the study area. Sampling earlier in the summer, while
discharge is still relatively high, will improve conditions for sampling within the upper
portions of the study area in the Crescent Spur area. Continued sampling efforts
within the lower portions of tributary streams to the Fraser will also provide
information as to the importance of these streams and areas to sturgeon.
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~ Ensure that sampling is conducted downstream of Prince George to the Blackwater
River confluence. It is apparent that there is a genetic difference between the
sturgeon sampled in the upper Fraser and those from portions of the middle Fraser.
Samples from the Fraser River downstream of Prince George will assist in
identifying if there is gene flow occurring between the middle Fraser and the Fraser
upstream of the Blackwater confluence, or if there is a barrier (physical or otherwise)
that inhibits migration and interbreeding between fish from these areas.

~ Apply additional sampling effort to the mainstem of the McGregor River. Sturgeon
were captured within the lower portions of this tributary, but due to time and funding
constraints, sampling was not conducted throughout its length in 1999. Sampling
should be conducted throughout its accessible length (slightly upstream of the
Herrick Creek confluence) to determine the use and importance of the McGregor
River in relation to the upper Fraser sturgeon.

6.2 Component 2a: Spawning Habitat Identification and TiminglTriggers
Radio telemetry tagging methodologies employed in other sturgeon studies in order to
ascertain information with respect to sturgeon movements/migrations, in relation to
spawning behaviour and habitat utilization, has provided valuable information in some
instances. However, with the vast length of stream within this portion of the Fraser
River, and limited information pertaining to suspected spawning locations and the timing
of such activity within the area, implementation of this technique at this time would not
be cost effective. Monitoring movements over this large area, combined with the
frequency required to acquire the necessary information given limited background
knowledge, would make the costs associated with this activity very high and would be a
major impediment to the success of this approach. It is suggested, for the purposes of
this study, that an integrated and less technological approach be undertaken to attempt
to address the questions of spawning habitat location/utilization, and the triggers to and
timing of spawning. A literature review should be conducted to determine timing and
triggers to spawning activity that have been observed in other studies and locations.
Methods utilized in this portion of the study should include the following:

~ Deployment of temperature monitoring devices throughout the study area.
Discharge information can be obtained from WSC station at Shelley, and turbidity
information can be measured regularly in the field.

~ Crews should be trained in the identification of egg, larval and metamorphosed larval
(fry) stages. This could be accomplished by visiting the sturgeon culturing facility in
Nanaimo.
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~ Stomach analysis of coarse fish species (by-catch) captured through the variety of
sampling effort employed, should be completed via a non-lethal technique, in an
attempt to collect egg, larval and/or fry forms of sturgeon.

~ Fyke type nets should be designed and built specifically for the purposes of
collecting sturgeon egg, larval and fry life stages within the habitats and conditions
that are prevalent within the upper Fraser. These should be deployed in a strategic
manner, predetermined based on suspect or probable spawning locations.

~ If sturgeon egg, larval or fry life stages can be collected and documented (and
preserved) from specific locations, the timing of spawning could be back calculated
based on the temperature information from the area of collection, and existing fish
culture related literature for this species. Physical information collected could then
be utilized to look for trends that may have triggered spawning. The location of egg,
larva and/or fry collections, in conjunction with the timing of spawning, could also be
used to ascertain information with respect to the general locations where spawning
activity occurred.

If information pertaining to the factors that trigger spawning activity can be determined,
any attempts at utilizing telemetry techniques to locate spawning locations, through the
observations of movements of suspected sexually mature fish, could be better
coordinated and interpreted.

6.3 Component 2b: Juvenile Habitat Usage
In order to collect information pertaining to juvenile (0-5 year age class) sturgeon
presence and habitat usage, it is apparent that set line sampling does not likely provide
a viable means of collecting fish of this size/age. It is also apparent that alternative
sampling techniques will have to be developed, as an extensive program of small mesh
gillnetting, and/or set lining with smaller hook sizes, would likely result in severe
incidental species mortality.

~ Review literature related to previous studies documenting juvenile sturgeon habitat
usage.

~ Develop traps specifically for the purposes of capturing sturgeon within the 0-5 year
age class. These would likely resemble minnow type traps, but include
modifications to increase the susceptibility of juvenile sturgeon to be attracted to and
captured in such devices.
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~ Distribute traps throughout the study area, at a variety of physical stream conditions
and habitats, emphasizing effort on habitats identified within the literature as being
potential juvenile rearing areas.

~ Any juvenile fish captured should be tagged with FLOY and PIT tags of a smaller
size than those utilized on the adult fish. This tagging information will be utilized to
identify habitat specific juvenile fish movements in response to stream physical
conditions and other factors.

It is anticipated that a program of sampling including any or all of the methodologies
identified in components 1 and 2 above, could be applied in conjunction with one
another, resulting in cost savings to the program and an increase in the amount of
information collected. Should the above recommendations be utilized in an effort to

improve the knowledge base of the upper Fraser sturgeon population, and continue this
assessment work in the near future, information derived from this work, and other
related studies, should be utilized in developing this study design. Several potential
sites were identified within the upper Fraser River in 1999 that appeared to contain
habitat characteristics that match those that have been identified as suspected sturgeon
spawning sites in previous studies. These areas include portions of the Fraser River
between the Blackwater River and Redrock Canyon, Willow River (Giscome) Rapids,
Grand Canyon at Longworth, and the Goat River rapids. Juvenile sturgeon (approx. 3"
length) were visually observed in the Goat River (Zimmerman pers. comm. 1999)
indicating the possible presence of spawning habitat in the Crescent Spur area. Based
on this information, and the locations of capture for 12 juvenile fish (6-10 year age
class) in 1999, any additional egg, larvae, fry and juvenile sampling effort should be
distributed in such a fashion as to take advantage of this information.
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Appendix 1

Examples of the forms utilized for recording data related to sampling effort.



I 1 I' I I I
WHITE STURGEONDATAFORM -SETLINE (SL)

River km: UTM: E N

Project No..
Page o~

Sample of

Set Type (circle) Index Synoptic

PHYSICAL DATA:

River: Station:

Personnel: Channel Location: Site Description:

Water Temp:_oC

Water Temp:_oC

Weather:

SET:

PULL:

@

@

h

h

Visibility:_m

Visibility:_m

Depth:_m (Min)_m (Max)
/ Total Effort: h

Gear Type (Set Line Length) m No.HooksSet (Lost): Size 11=_~, Size 12=_<->, Size14=_<->, Size 16=_~
Bait Type: No. Hooks Fouled: No.Baitless(Fleshed)_~ Sampling Efficiency (1-4):

BIOLOGICAL DATA:

LENGTH TAG NUMBERS
Post- DNA

Sex Total Snout Orbital Sample PIT
Depth Hook Mat. Length Length Length Girth Weight (location Fish Tags @ Tags @ Mark @ Mark@ Floy Tag Tag

No. (m) Size Code Fork Length (cm) (cm) (cm) (cm) (cm) (Ibs) taken) Disposition Capture Release Capture Release C. No. Size PIT Tag No.
I - - - -
I

2

2

3

3

4

4

5

5

6

6

7

7

8

8



WHITE STURGEON DATA FORM -GILLNET (GN) or MINNOW TRAP (MTI

E N

Project No.
Page o(
Sample of

Set Type (circle) Index Synoptic

PHYSICAL DATA:

Station: River km: UTM:

Channel Location: Site Description:

Water Temp:_oC

Water Temp:_oC

Weather:

@

@

h

h Total Effort: h

Net Type: Gill Tangle

Mesh Sizes:

Net Length:

VisibiIity:_m

VisibiIity:_m

Panel Length:

Depth:_m (Min)_m (Max)

Panel Height: _ OverallNetArea:

SetLocation: Bottom Mid SurfaceCondition: Set Orientation:

BIOLOGICAL DATA: Sampling Efficiency (1-4):

')

River:

Personnel:

SET: I

PULL: I

LENGTH TAG NUMBERS
Post- DNA

Sex Total Snout Orbital Sample PIT
Depth Hook Mat. Length Length Length Girth Weight (location Fish Tags @ Tags @ Mark @ Mark @ Floy Tag Tag

No. (m) Size Code Fork Length (cm) (cm) (cm) (cm) (cm) (Ibs) taken) Disposition Capture Release Capture Release C. No. Size PIT Tag No.
I - - - -
I
2 - - - -
2
3 - - - -
3
4 - - - -
4
5 - - - -
5
6 - - - -
6
7 - - - -
7

8 - - - -
8



I

WHITE STURGEON DATA FORM -ANGLING (AB -boat or AS-shore)

PHYSICAL DATA:
Project No.
Page of

River: Station: River km: UTM: E N Set Type (circle) Index Synoptic
Personnel: Channel Location: Site Description:

Water Temp:

Weather:
DATE: .C Visibility' m Depth: m Boat or Shore:

.'flost, indicate ifsnagged (S) or due to fish (F)
BIOLOGICAL DATA:

)

.
Rod #1 Rod #2 Rod #3 Rod # Rod #5 Rod #6
Start:- Start: - Start: - Start: - Start: - Start: -
End: End: End: End: End: End:

Effort: - Effort: - Effort: - Effort: - Effort: - Effort: -
HookSize:- HookSize:- HookSize:- HookSize:- HookSize:- HookSize:-
Bait: Bait: Bait: Bait: Bait: Bait:
Bailless:- Bailless: - Baitless: - Baitless:- Bailless: - Baitless: -
Fouled:- Fouled: - Fouled: - Fouled: - Fouled: - Fouled: -
Lost: Lost: Lost: Lost: Lost: Lost:

LENGTH TAG NUMBERS
Post- DNA

Sex Total Snout Orbital Sample PIT
Depth Hook Mat. Length( Length Length Girth Weight (location Fish Tags @ Tags @ Mark@ Mark@ Floy Tag Tag

No. (m) Size Code Fork Length (cm) cm) (cm) (cm) (cm) (lbs) taken) Disposition Capture Release Capture Release C. No. Size PIT Tag No.
t - - - -
t
2 - - - -
2
3 - - - -
3
4 - - - -
4
5 - - - -
5
6 - - - -
6

7 - - - -
7
8 - - - -
8



Appendix 2

1999 Upper Fraser Sturgeon set line sampling deployment and location
information.
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Appendix 2 1999 Assessment of Upper Fraser WMe Sturgeon Set Line Deployment and Locatlonsl Data

SeIWoIol
1'''

Total hi Wo.... Put Sn
ChlM81 Sel Put Put Elforl Tomp V"ibIlty Tomp V....iIIIy Sel Une 11Ift Sompllng Copllnd

RIver Station EIforIUn"" Rlvorkm UTM Sot Two Po_I L.ocotlon Sot on TImo 0010 TImo (In) ("C) (m) ("C) (m) Langlll (m) Type EIIIc..ncy Silo Do8CIIptIon Woother Commonla (YIN)
,-XI

HAD Eo.tIng NorIhtng Synoptic

Frller SL 1078. I R 1060.1.1080 1078.1 10 647858.41145943798.912 S JYIDF RUB 9/21/99 1300 9/22199 1140 22.86 10 0.7 10 0.5 80 SK I Eddy belowSnowono. C. S<my
S1tOngeddy, diffICUltto ..1 butgood pot.ntia/for sturgeon N..nce.

Fr1lS8( SL1086.4R 1080.1.1100 1086.4 10 853310.487 5940838.173 S JYIDF RUB 9/21/99 1210 9/22199 1122 23.20 10 0.7 10 0.5 80 SK I Eddy belowconyon,belowMortoil
SImy S. hi. potential. N

FSR

F..... SL1086.5L 1080.1-1100 1086.5 10 853422.144 5_9.707 S JYIDF LUB 9/21/99 1135 9/22199 1110 23.58 10 0.7 10 0.5 80 SK 1 Eddy incanyon, belowMottdlFSR Slmy N
bridQe

F..... SL1086.5L 1080.1.1lOO 1086.5 10 853422.144 5_9.707 S JYIDF LUB 9/22199 1355 9/23/99 1130 21.58 10 0.5 9 0.4 80 SK 2 Eddy belowMottdlBridge. Wlndy,oven:a.t Tosl usingJ.hooks, so. 01potentialby-cotch. N

F....r SL 10114.0L 1080. I-I lOO 10114.0 10 857201.289 5937425.9 S JYIDF LUB 9I22Je9 1300 9/22199 1805 5.08 10 0.5 10 0.5 80 SK I BigEddy,bolowGool RiverRspid.. Ov..t So appea.. to havehighpotontitllor fish ..nco of N
nutioto .DOdos.

F..... SL 10114.0L 1080.1-1 lOO 10114.0 10 857201.289 5937425.9 S JY/DF LUB 9I22Je9 1815 9/23/99 1150 17.58 11 0.5 9 0.4 80 SK I Bottomof BigEddy Ovttea.t N

F..... SL 10114.3L 1080.1.1100 10114.3 10 857164.111 5937022.219 S JY/DF LUB 9122/99 1800 9/23/99 1200 18.00 11 0.5 9 0.5 80 SK I Top of big.ddy. Overca.t Cold, WlI dty N

McGregor SLO.85R 0-20 0.85 10 583152.117 8003964.818 S JYIDFIRZ RUB 8/23/99 1740 8/24/99 1319 19.85 10 0.3 9 0.3 80 SK I ACtO..lromsond bar. Cloudy Slowwtlo.. 81confIutnce,depo.ition zono lor 01fj81lic N
debri..

McGregor SLO.8L 0-20 0.8 10 583023.282 8004136.395 S JYIDF/RZ LUB 8/23/99 1730 8/24/99 1309 19.85 10 0.3 9 0.3 80 SK I Mouth01McGregor. Cloudy LooksII<a0 good .pot N

McGregor SL1.6R 0-20 1.8 10 583633.099 8004514.309 S JYIDF/RZ RUB 8/23/99 1800 8/24/99 1236 18.80 10 0.3 9 0.3 80 SK 4 Approximately1km.... lromF....'
Cloudy Slowflows Y

R.
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Appendix 2 1999 Assessment of Upper Fraser WMe Sturgeon Set Line Deployment and Locational Data

..u.
TOIII Sot WoIO Sot WI.r Pu. Sturgeon

Chllnnel Sot Pu8 PuI EliOt! Tomp VIsIbI1lly Tomp Visibility Sot Uno Ba Sampling CaplUrOd

Rlva, SIOIion EliOt!Unb Rlvo, kIT UTM SotT_ Poroonol Location Sot DalO TImo DolO TImo (In) ('C) (m) ('C) (m) Lonvth(m) Type Elllcioncy Sito Doacrfpllon Weatho,' CommonlO (YIN)

.-..
NAD ElltIng NOf1hIng Synoptic

Fra.., SL830.0R 820.1-840 830.0 10 530378.893 5992323.813 I JYIRSlMS RUB 10/4199 1450 10/5/99 1210 21.33 5 1 5 1 80 SK 1 EckIybelowiand, 011of np rap. Sunny (I50C ir) N

DJsend of backchannolaroll1d M8I1IinalsilO.has depthbut imited flowintightto island.

Fra_ SL830.0L 820.1-840 830.0 10 530181 5992532 S JYIRS LUB 10/5199 1320 101B199 1155 22.58 5 0.8 5 0.8 40 SK 1
island. Sunny, mild Maybebenerout intoeddyInmainchannetbutflowtoo N

quick.

Frill,. SL831.0L 820.1-840 831.0 10 531083.742 5992867.872 I JYIDFIRZ LUB 8/20/99 1015 8/20199 1450 4.58 14 0.3 15 0.3 40 SK 4 Tailend of pool. SIMY Good positionand habitaL Y

fraser SL831.OI. 820.1-840 831.0 10 531063.742 5992867.872 I JYIDFIRZ LUB 8/20199 1500 8/21/99 0910 18.18 15 0.3 15 0.3 40 CH 3 Tailend of pool. SIMY Lost 18 fish. Straightenedout an 11/0hook. N

Fraler SL831.0L 820.1-840 831.0 10 531083.742 5992867.872 I JYIDFIRZ LUB 9/3199 1845 914/99 1100 18.25 11 0.3 10 0.3 80 SK 4 Off sand bar. SIMY Index stt. Y

Fraser SL831.OL 820.1-840 831.0 10 531063.742 5992867.872 I JYIDFIRZ LUB 9/4199 1845 9/5199 1120 18.58 11 0.3 10 0.3 80 SK 4 Off sandbar. Ov0fC8st, Y

fnlssr SL831.0L 820.1-840 831.0 10 531063.742 5992867.872 I JY/RSIMS LUB 10/4/99 1405 10/5199 1115 21.18 5 1 5 1 80 SK 4 Off sand ba'. SIMY (150Cair) EckIybehindrockbelow'Mlow R. Goodindex e. Y

Fraser SL831.0L 820.1-840 831.0 10 531063.742 5992867.872 I JY/RS LUB 10/5199 1430 10/6/99 1055 20.41 5 1 5 1 80 SK 1 Off sand barbelowrockoutcrop. Sunny,mild
Indexsile. Waterlevelandtemperaturaa bigfactorwth N
fishinosuccess now.

Fraser SL831.3L 820.1-840 831.3 10 531381.534 5992902.028 S JY/DF/RZ LUB 8118/99 1820 8119/99 1010 17.50 14 0.3 13 0.3 40 SK 4 Bennd boulder. dls 'M1ow River. Clear EJGCeRentsilO.very Ia pool Y

Fraser SL831.3L 820.1-840 831.3 10 531381.534 5992902.028 I JYIDF/RZ LUB 8/19/99 1055 8119/99 1500 4.08 14 0.3 14 0.3 40 SK 4 Bennd bouklo'.dlsWilowRiver. SIM)' Y

FraseI' SL831.3L 820.1-840 831.3 10 531381.534 5992902.028 I JYIDFIRZ LUB 8119/99 1830 8120199 0855 14.41 15 0.3 14 0.3 80 SK 4 Hole below 'Mlow R. Sunny i Good flow and eJGCeUentsite. Y

Frase,. SL831.3L 820.1-840 831.3 10 531381.534 5992902.028 I JY/DF/RZ LUB 8/20199 1038 8/20/99 1441 4.05 14 0.3 15 0.3 80 SK 2 Holebelow'MtIowR. SIMY N

Fraser SL631.3L 820.1-840 831.3 10 531381.534 5992902.028 I JY/DFIRZ LUB 8/20199 1445 8/21/99 0920 17.58 15 0.3 14 0.3 80 SK 1 Holebelow'MiIowR. SIIVIy r Gocc:lsitl. N

Fraser SL831.3L 820.1-840 831.3 10 531381.534 5992902.028 I JYIDFIRZ LUB 8/21/99 1155 8/21/99 1530 3.58 14 0.3 15 0.3 40 CH 1 HolebelowWiIowR. SIMY Provensite. N

FrsHr SL831.3L 820.1-840 831.3 10 531381.534 5992902.028 I JYIDF/RZ LUB 913199 1830 9/4/99 1130 17.00 11 0.3 10 0.3 80 SK 4 Off rockisland SIMY Index e Y

Fraser SL831.3L 820.1-840 831.3 10 531381.534 5992902.028 I JY/DFIRZ LUB 9/4199 1655 9/5199 1200 19.91 11 0.3 10 0.3 80 SK 1 Off rockisland Ovon:ast Indexsite N

Fra_ SL831.3L 820.1-840 831.3 10 531381.534 5992902.028 I JYIRS/MS LUB 10/4199 1425 10/5/99 1200 21.58 5 1 5 1 80 SK 2 Off of rockbelow'Mlow R. Sunny(150Cair) Stin agoodsilO.veryslowflowsbehindrock. N

Frallr SL831.3L 820.1-840 831.3 10 531381.534 5992902.028 I JY/RS LUB 10/5/99 1445 1018/99 1105 20.33 5 1 5 1 80 SK 4 Off of rockbelow'MlowR. Sunny Good site,continuesto produce fish. Y

Frlllr SL833.8R 820.1-840 833.6 10 531788.037 5994828.41 S JY/DFIRZ RUB 8118/99 1602 8119/99 1035 18.55 14 0.3 13 0.3 40 SK 1 1.8kmabove WilowR. belowisland Clear Rockysubstrate.site has some potential. N

Frasel' SL844.5R 840.1-880 844.5 10 528014.859 5999835.777 S JY/DFIRZ RUB 8116/99 1530 8119/99 1600 24.5 14 0.3 14 0.3 40 SK 1 Smaleckly off of Giscome Rapids Clear Nobait.ven touched.very poor lite. N

Fra..r SL883.6R 880.1-880 863.6 10 537651.478 6010881.187 S JY/DF/RZ RUB 8122/99 1408 8/23/99 1525 25.28 13 0.3 13 0.3 40 SK 4 Above sand ba'. S"'"Y Sma' eddyoffof bar. Y

Fraaer SL883.7L 880.1-880 883.7 10 537840.2426010808.962 S JY/DFIRZ LUB 8/22/99 1305 8/23/99 1455 25.83 13 0.3 13 0.3 40 SK 4 DoWMtamofekmo SIIVIy Holebennd rockbar. Y

Fraser SL882.3R 880.1-900 882.3 10 553008.549 6008146.213 S JYIDFIRZ RUB 8/22/99 1223 8/23/99 1315 24.88 13 0.3 12 0.3 80 SK 4 BackockIybennd rock wal. Cloudy Good lite. Y

Fraser SL882.3R 880.1-900 882.3 10 553008.549 6008146.213 S JY/DF/RZ RUB 8/24/99 1520 8/25199 1241 21.35 12 0.3 11 0.3 80 SK 4 Eddy bennd point. Rainy Good holebehindrock ou\cropping. Y

Fraser SL882.5R 880.1-900 882.5 10 553283.395 6008214.925 S JY/DFIRZ RUB 8/22/99 1200 8/23/99 1300 25.00 13 0.3 12 0.3 80 SK 1 BackockIybennd rockwa' Cloudy Site appears good. N

Fraslr SL882.8R 880.1-900 882.6 10 553403.841 6008275.047 S JY/DFIRZ RUB 8/24199 1538 8/25/99 1310 21.53 12 0.3 11 0.3 40 SK 4 Opposite boat la"""'. Rainy Smal patchof hoktingwater. Y

Fraser SL8B3.8R 880.1-900 883.8 10 554030.8356006902.042 S JY/DFIRZ RUB 8/24199 1205 8/24/99 1540 3.58 13 0.3 12 0.3 80 CHlSK 1 Dotntam opposite UmestoneC. Rainy Good lookingaa. possibie for rasample. N

Fraslr SL883.6R 880.1-900 883.6 10 554030.835 6006902.042 S JYIDF/RZ RUB 8/24199 1555 8/25/99 1350 21.08 12 0.3 11 0.3 80 SK 4 OolM'lltntamoppositeLimestoneC. Rain Y

Fraser SL884.2L 880.1-900 884.2 10 554185.237 6007488.091 S JYIDF/RZ LUB 8/23/99 1900 8/24/99 1150 18.83 13 0.3 11 03 80 CHlSK 1 200mufsof LimestoneC. Rainy I
S"1'Ii.ed thatonlyfishcapturad was BT. Waterhent N
looksommisino.Shouldratlln.

SLBBB.OM 880.1-900 888.0 555705.484 8008001.429 S JYIDF/RZ MID 8/24/99 1445 8/25/99 1505 24.33 12 0.3 11 0.2 80 SK 1 Midchannel..t, opposrte HemngC. Rain
No shera anchor. 251banchorandfloatateachend. N

Fraser 10 Forwardanchordnfteddownandfouleduolne.

Fraslr SL9OO.5M 900.1-920 900.5 10 567223.288 6001525.349 S JY/DF/RZ MID 8/24/99 1410 8/25199 1542 25.53 12 0.3 11 0.3 80 SK 4 OffdJsendof island. SIMY Y

Fras.r SL900.5M 900.1-920 900.5 10 567223.288 6001525.349 I JY/DFIRZ MID 8/27/99 1000 8/28/99 0945 23.75 11 0.2 10 0.2 80 SK 1 Off dJs end of island. Mixed sun-cIoud RiverisupIm atthialocal.Verymuddy. N

Fraser SL915.7M 900.1-920 915.7 10 576155.811 5991553.561 S JYIDFIRZ MID 8/27/99 1310 8/28/99 1210 23.00 10 0.2 10 0.2 40 SK 1 Endtip off island SIIVIy N

Fraser SL916.9R 900.1-920 916.9 10 576757.038 5990591.596 S JYIDFIRZ RUB 8/27/99 1045 8/26/99 1025 23.88 11 0.2 13 0.3 80 SK 4 Off of pointat Bo....n, FrasarR. Cloudy
FraserRiverisverydirty,muddy. Never have see it this Y

confklence. diJ1vin 0\8"ives. Mustbe a I8ndsideufs.

Fraslr SL916.9R 900.1-920 916.9 10 576757.038 5990591.596 I JY/DF/RZ RUB 8/26/99 1300 8/29/99 0932 20.53 13 0.3 14 0.3 80 SK 4 Offof pointat Bo....n. FraserR. S"'"Y Good spot, mi)Qngwater Y
confUence.

Fraser SL916.9R 900.1-920 916.9 10 576757.038 5990591.596 I JYIDFIRZ RUB 8/29/99 1155 8/30/99 1015 22.33 14 1.3 15 1.5 80 SK 4 BO'MOnFras.rcontklence Cloudy Y

Fraser SL918.9R 900.1-920 916.9 10 576757.038 5990591.596 I JY/DY/HA RUB 8130/99 1230 8/31/99 0950 21.33 12 1 11 1 80 SK 2 BO'MOn Fraser confUence Overcast N

Fraser SL916.95R 900.1-920 918.95 10 578782.805 5990548.652 S JY/DYIHA RUB 8130199 1300 8131/99 0940 20.88 11 0.2 11 0.2 80 SK 2 Bowon FraserconfkJence Overcast N

fraslr SL940.7L 940.1-960 940.7 10 585758.274 5982732.693 S JYIDFIRZ LUB 8131/99 1200 9/1/99 1205 24.08 10 0.2 10 0.2 80 SK 4 UpstntamM"'r Homestead Cold.. Hel Nicedeepholewthhighersurfacevelocily Y

Fraslr SL940.7L 940.1-960 940.7 10 585758.274 5982732.693 I JYIDFIRZ LUB 9/1/99 1710 9/2/99 1009 18.98 10 0.2 9 0.2 80 SK 1 UpstreamMuRerHomestead Overcast, N

Fraser SL941.8R 940.1-960 941.8 10 584933.7335983462.755 S JY/DF/RZ RUB 9/1/99 1840 9/2/99 1020 17.88 10 0.2 9 0.2 40 SK 1 Offof bank Overcast N
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1999 Upper Fraser White Sturgeon Project

Appendix 3 1999Assessment of Upper Fraser RiverWhite Sturgeon Gillnet and MinnowTrap Habitat Related Data

Gillnet and Minnow Ha I>Dlng HaDltat Kelated Data
Flow characteristics

Set Pull
Wlter Set Wlter Pull Set Set Sturgeon Fllh Velocity Surflce

Set Set Type Chin ne I Temp Vlllbllity Temp Vlllbllity Depth Depth Set Clpture Clptured Depth Measurement Velocity

River No. Stotlon River km UTM (VS) Locotlon ('C) (m) (OC) (m) (mln) (mIX) Net Type Locotlon Slto DOlcrtptlon Commento (YIN) (YIN) (m) Loco' (mll) Sublt..te

(Index or
Neorshore (N) M d

NAD Ealtlng Northing Synoptic)
(M)

Frassr 1 GN829.95R 829.95 10 530302.241 5992301.935 I RUB 15 0.3 15 0.3 2 5.1 GILL Bottom Eddy behind island
C......nt is loo fast probablyfor N Y 2.5 N 0.25 Sin
juveniles- by-catch loo high.

Fras.r 2 GN829.95R 829.95 10 530302.241 5992301.935 I RUB 15 0.3 15 0.3 2 4.4 GILL Bottom Eddy behindisland
N.t is 'MIrkingproperty,nightsets N Y 3 N 0.1 Sin
may 'MIrkbetter hera.

Fras.r 1 GN830.0R 830.0 10 530378.893 5992323.813 I RUB 14 0.3 15 0.3 2 5.1 GILL Bottom
Slack water at bottomof Net is 'MIrkingproperty,nights.ts N Y
Island may 'MIrkbetter her..

Fraser 1 GN831.0L 831.0 10 531063.742 5992887.872 , RUB 14 0.3 15 0.3 0 8.8 GILL Bottom Large eddy belowrock N Y 2 N 025 Sin

Fras.r 2 GN831.0L 831.0 10 531063.742 5992887.872 I RUB 14 0.3 15 0.3 0 8.8 GILL Bottom Large .ddy belowrock N Y Sin

Fraser 2 GN830.0R 830.0 10 530378.893 5992323.813 I RUB 14 0.3 14 0.3 2 5.1 GILL Bottom
Slack water at bottomof Highsamping .fficiency, capt\.red N Y
island fish in appropriate area.

BovKon MTO.4R 0.4 10 576480.937 5990587.858 , RUB 12 1.1 11 1.1 2.5 8.5 MT Bottom Slack water inmain chennel N

80v0<on MTO.3L 0.3 10 578587.375 5990588.85 I LUB 12 1.1 11 1.1 2.5 8.5 MT Bottom Slack water inmain chennel N

80v0<on MTO.7R 0.7 10 578125.743 5990552.358 I RUB 12 1.1 11 1.1 2.5 8.5 MT Bottom Slack water in mainchennel N

80v0<on MT2.1L 2.1 10 575888.285 5989483.37 , LUB 12 1.1 11 1.1 2.5 8.5 MT Bottom Slack water inmain chennel N

80v0<on MT2.0R 2 10 575978.714 5989545.797 I RUB 12 1.1 11 1.1 2.5 8.5 MT Bottom Slack water inmain chennel N

8ovo<on MTO.7L 0.7 10 578125.743 5990552.358 I LUB 12 1.1 11 1.1 2.5 8.5 MT Bottom Slack water inmain chennel N

Fraser MT937.1L 937.1 10 588684.406 5985910.025 S LUB 2.5 2.5 1.5 2.5 MT Bottom Slowwater at MoxleyC. One smal RB N Y
confluenc..

Fraser MT937.1L 937.1 10 588884.406 5985910.025 S LUB 2.5 2.5 1.5 2.5 MT Bottom Slowwater at MoxleyC. Set <I1derLWD along banks. N N
confluenc..

Frsser MT937.1L 937.1 10 588684.406 5985910.025 S LUB 2.5 2.5 1.5 2.5 MT Bottom Slowwater at Moxl.yC. N N
confluence.

Fras.r MT937.1L 937.1 10 588884.406 5985910.025 S LUB 2.5 2.5 1.5 2.5 MT Bottom Slowwater at MoxleyC. N N
confluence.

Fraser MT830.1R 830.1 10 530589.941 5992277.329 S RUB 11 0.3 10 0.3 2.2 3.5 MT Bottom slack wat.r belowisland.
D..p, good cover. Juveniles N N

caught on s.!line inlhis araa.

Fraser MT83O.1R 830.1 10 530589.941 5992277.329 S RUB 11 0.3 10 0.3 2.2 3.5 MT Bottom slack water belowisland. N N

Fraser MT830.1R 830.1 10 530589.941 5992277.329 S RUB 11 0.3 10 0.3 2.2 3.5 MT Bottom Slackwater belowisland. N N

Fraser MT830.1R 830.1 10 530589.941 5992277.329 S RUB 11 0.3 10 0.3 2.2 3.5 MT Bottom slack wat.r belowisland. 1 Peamouth. 1 Juv CH N Y

Frassr MT830.1R 830.1 10 530589.941 5992277.329 S RUB 11 0.3 10 0.3 2.2 3.5 MT Bottom slack water belowisland. N N

Fraser MT830.1R 830.1 10 530589.941 5992277.329 S RUB 11 0.3 10 0.3 22 3.5 MT Bottom slack water belowisland. N N

Fraser MT830.1R 830.1 10 530589.941 5992277.329 S RUB 11 0.3 10 0.3 2.2 3.5 MT Bottom slack water belowisland. Caught 3 peamouth, 1 CAS N Y

Fraser MT83O.1R 830.1 10 530589.941 5992277.329 S RUB 11 0.3 10 0.3 2.2 3.5 MT Bottom slack water belowisland. Caught 1 peamouth, 1 MW,2 CAS N Y



1999 Upper Fraser White Sturgeon Project

Appendix3 1999 Assessment of Upper Fraser River White Sl\Igeon Gilnet and Minnow Trap Deployment and Locational Data

Glllnetand MinnowTra""ln" De"lovment and Locatlonal Data

Se, Pull
T_ Water s., War Pull Se, Se, Ne, P.... p..,.. Ove,aII Sturgeon

Se, Se'Ty.. Channe' Se, Pull Pull Eftb" remp VISibility rlmp VI..blllty 00.... Oop.. Ne, 1.8",11'I Long.. Htlght N., A.... Mesh Slut Ne, Se, SampUng eo.....

River No. S..... RI....rkm UTM (VS) Personnel Loco'" s.tD8te l1m. D... l1mo (hl'l-mln) ("C) (m) ("C) (m) (mln) (mu) Ty.. (ft) (ft) (ID (ft21 (Inch". Condltton Locod.. Eftlcttncy Site Description Weather Comments {YIN)

NAD
(lnde. Of

Eudng Northing SynoptiC)

F_ 1 GN82a.95R 829.95 10 530302.2.' 599230'.935 I JYIOFIRZ RUB 09Ie/21 13<1 991S12' 1400 0.19 IS 0.3 IS 0.3 2 5.1 GILL ISO SO 4 800 2.5.1.0 Go.. Bottom 2 Eddy behind i81 Mi)l:edtUnodoud Currentis too fest probablylot N
I"'ri.. -hu-utchtoohi....- 2GN829.95R 829.9510 530302.2'"5i92301.935 I JYICFIRZ RUB 8918121 '405 9918121 1435 0.30 IS 0.3 15 0.3 2 U GLL ISO SO 4 800 2.5,1.0 GoOd Bottom 2 Eddy behind i8and MiDd sun-cloud Net is worlOng pt. night sets N
I.......workbetter her.

F_ 1 GN830 OR 8300 10 530378.893 5992323.813 I JYIOFIRZ RU8 09Ie/21 1300 091e/21 1330 0.30 14 0.3 15 0.3 2 5.1 GIlL 1SO SO 4 800 2.5.1.0 Good B_m 2
SIck water at bottom of

Mixed sun-doud Netis wonongproperty, nit MtI N
iII...d -worttbetttrh...t.

F_ 1 GN831.0L 831.0 10 531063.742 5192867.872 I JYIOFIRZ RUB 89/8/21 1112 8918121 1130 0.18 14 0.3 IS 0.3 0 88 GILL 1SO SO 4 800 2.5,1.0 Good Bottom 3 La-go eddy.......... O1oudy N

F_ 2 GNS31,OL 831.0 10 531063.142 5i92687,872 I JVIOFIRZ RUB 8918121 "4' 091e/21 1210 0.25 14 0.3 15 03 0 88 GU- ISO SO 4 800 2.5.1.0 GoOd Bottom 3 LarQe eddy below rock O1oudy N

F_r 2 GN830,OR 830.0 10 530378.8;3 SH2323.813 I JYIDF/RZ RUB 89/8/21 1230 091e/21 1255 .25 14 0.3 14 03 2 5.1 GILL ISO SO 4 800 2.5,1.0 GoOd ....m 3
Sleekw8t8t8tbottomof

ClOUdy High sarr'JIIing efIIciencv, C8Ptured N
island fish inlPPfopi8te .....

BOWIOO MTO.4R 0.4 10 578480.937 5990581.858 I JV/DF/RZ RUB 8131/99 1SOD 811198 830 18.5 12 1.1 11 1.1 25 8.5 MT 0.5 Go" "ttom
Slackwater inmIin

Cloudy N
"'.......- MTO.3L0.3 10 578567.375 5990588.85 I JY/OF/RZ LUB 15131/99 ISOD 811198 830 18.5 12 1.1 11 1.1 2.5 8.5 MT 0.5 Good Bottom
Sleek weter in ITIItn

Cloudy N
"'OM"

BOWIOO UTO.7R 0.7 10 578125.743 5880552.358 I JYIOFtRZ RUB 8131199 1SOD 811199 830 18.' 12 1.1 11 1.1 2.5 8.5 MT 0.5 GoOd ....m Sleek w8ter in rn8in
ClOUdy N

"'OM"

_on MT2.1L 2.1 10 575868.265 5981M83.37 I JYIOFIRZ LUB 8/31/89 1SOD 911198 830 18.5 12 1.1 11 1.1 2.5 8.5 MT 0.5 GoOd Bottom Sl8Ck W8terinmlin Cloudy N
"'..,..- MT2.0R2 10 575878.71"SQ88S4S.787 I JVIOFIRZ RUB 8131199 1SOD 811198 830 t8.5 12 1.1 11 1.1 2.5 8.5 MT 0.5 Good Bottom SI8C:kW8t8r in m8in Cloudy N
"'OM"

_on JATO.n 0.7 10 578125.743 S890SS2.358 I JYIOFIRZ LUB 8/31/89 ISOD 811198 830 18.5 12 1.1 11 1.1 2.5 8.5 MT 0.5 GoOd B_m Slac:kwaterin "*" Cloudy N
ch...nel

F_ MT937.1L 931.1 10 5866&4.0108 5985910.025 S JVIDF/RZ LUB 09/01GV 1800 812198 900 18 2.5 2.5 1.5 2.5 MT 0.5 GoOd Bottom Slow water 8t Mold-V C. Cl... On. str8ItRB N
confluence.

F_ MT937,1L 937.1 10 586660U06 5985910.025 S JYfDFIRZ LUB 0910188 1800 9/2/88 900 18 2.5 2.5 IS 2.5 MT 0.5 GoOd Bottom
Slowwater 8f:Moxl",C. Cl.. Set I.ItIOerl'M) lIong b."ka. N
confluence.

F_ MT937.1L 937.1 10 586e84.408 5985910.025 S JYIDF/RZ LUB 01IJ0188 1800 912189 900 18 2.5 2.5 1.5 2.5 MT 0.5 GoOd Bottom Slowwit... It Mey C. 01.. N
con"".....

F_ MT937.1L g37.1 10 S8688440e 5985910.025 S JYIDFIRZ LUB 0910188 1800 8/2J88 900 18 2.5 2.5 1.5 2.5 MT 0.5 Good Bottom Sloww8t8r8tMo»8YC. Cle. N
confluence.

F_ MT83O.1R 830.1 10 530S89.941 5892277. 329 S JYIDF/RZ RUB 813199 1700 814198 1000 17 11 0.3 10 0.3 2.2 3.5 MT 0.5 GoOd Bottom lIackwater belowisl8nd. Cv""ut Deep, good CO'ter. .lvYeniln N
eau..ht onseUintIn1M wee.

F_ MT830.1R 830.1 10 530569.941 5892277. 329 S JVIOFIRZ RUB 813198 1700 81.... 1000 17 11 0.3 10 03 2.2 35 MT 0.5 GoOd Bottom slICk wllter below is/8nd. Overcast N

F_ MT830tR 830.1 10 530569.941 5982277.329 S JYIDFIRZ RUB 813199 1700 81"" 1000 17 11 0.3 10 0.3 2.2 3.5 MT 0.5 GoOd ..ttom lIa;k waterbelowitI...d Oven::..t N

F_ M1830.tR 830.1 10 530589.941 5992277.329 S JYIDFIRZ RUB 813198 1700 81"" 1000 17 11 0.3 10 0.3 2.2 3.5 MT OS GoOd ..- IIICkw8ter below tII...d. Cv""ut 1 Pe.mou1tt, 1 Juv CH N

F_ MT83O.1R 830.1 10 530S89.941 5992277.329 S JVIOF/RZ RUB 813199 1700 81.... 1000 17 11 0.3 10 0.3 22 3.5 MT 0.5 GoOd Bottom IIICkw8\et belowl8I...d. Cvon:ost N

F_ MT830.1R 830.1 10 53OM9.941 5992277.329 S JVIDFIRZ RUB 813199 1700 814199 1000 17 11 03 10 03 22 3.5 MT 0.5 GoOd "ttom IIICkW8t8rbelowlII...d Cv...- N

F... MT830.1R 8301 10 530569.941 5992277.328 S JVIOFIRZ RUB 813198 1700 81_ 1000 17 11 0.3 10 0.3 2.2 3.5 MT 0.5 Go.. ..ttom slICk wllt8r betow isl...d Cv...... C....ght 3 peamout'l, 1 CAS N

F_ MT8301R 8301 10 530569.941 5992277.329 S JVIOFIRZ RUB 813198 1700 81"" 1000 17 11 0.3 10 0.3 22 3.5 MT 0.5 GoOd Bottom slICkw8ter below iII.,..d. Cv""... Caught 1 pe8rroJ1h, 1 MW, 2 CAS N
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Appendix4 1999Assessmentof UpperFraserRiver'M1iteSturgeon AnglingEffortDeployment,Locationaland HabitatData

Anllllng Deployment, Locatlonal ana Habitat Data '\ow ch.r8Ctltrlatiea

w..., Total _k Sturgeon 'l8h V.1oc1ty
SolTypo Chlnnel Temp Vlllblltty Rod Start end ePrort(hfl _k Fouled Battle,. Captured Captured O.pth Me.a"rement V.1oc1ty

RIvo, S_n RJy., km UTM I1/SI ",.onn81 Loc..... 0... rCI (ml O.pth Number Time T'" mini SI.. Blit Type (YIN) (YINI Lo.I 8... DHCrlption w..th.r Commenta (YINI (YINI (m) Loc.1 1""'1 Sub.tra.
(lndl.or NNrlhore (N)MkI

HAD Eaatlng Nor1hll1g Synoptto) IMI

Fm., AB831.3L 831.3 10 531381.534 5Q02902 0'28 I JY/oFIRZ LU8 QQI08IIQ ,. 0.3 8 . 1700 1815 1.15 QIO SK.CH N N Pool below boulder Cia., N N

Fm.' AB83'.3L 831.3 10 53138'.534 5Q02Q02.0'28 I JY/DFIRZ LUB Q9108IIQ ,. 0.3 8 2 1700 .8.5 1.15 QIO SK,CH,ROe N N Pool below boulder Cia., N N

Fru., AB831.3L 831.3 10 53138'.534 5QQ2Q02.0'28 I JY/oFIRZ LUB QQI08IIQ 14 03 8 3 1700 18.5 2.15 QIO ROe N N Pool below boulder Clear N N

F,..., AB83'OL 8310 10 531083.742 5QQ2887872 I JY/OFIRZ LUB QQI08I20 14 03 7 . 1255 1308 0.13 QIO SK N Y 100m dII of lira. rock CIt. hot Good IQ for angling. N N

FtlSer AB83' OL 8310 10 531083.742 5QQ2887.872 I JY/OFIRZ LUB QQI08I20 14 03 7 2 1255 '400 '.05 QIO ROe N Y 100m cUIof IIrglrock CIe....hot Good lite for angling. N N

FI'118( AB831.0L 8310 '0 531083.742 5QQ2887.872 I JY/oFIRZ LUB QQI08120 .4 03 7 3 1255 .400 '.05 Q'\) SK N Y 100m cUIof Ilrg. rock Clear. hot Good lite for 8ng1ing. N N

FI8I1' A8831,OL 831.0 '0 531083,742 5QQ2887.872 I JYIOFIRZ LU8 QQI08120 .4 03 7 4 1310 1331 0.2' 3o\J ROE N Y 100m dll of II'V. rock CII.,.hot Good lite for engling. N Y

Fm.' AB831.0l 831.0 .0 531083.742 5QQ2887872 I JY/OFIRZ LU8 QQI08I20 .4 03 7 5 1335 1400 0.25 3o\J ROE N Y 100m dII of lata. rock C..... hot Go04 .Co for ....1inSI. N N

F,..lIr ASQ50.8R QS08 10 5888Q3.248 5Q78180.54' I JY/OFIRZ RUB QQ.\)9.\)' '0 0.2 5 . 1400 .830 2.30 Q'\) ROE N N S.....d Eddy Inclf'I)'On Mtxld N N

F,..s.r ASQ50.8R 850.8 '0 5888Q3.248 5Q78180.541 I JY/OFIRZ RUB QQ.\)QIO' 10 0.2 5 2 1400 1830 230 QIO ROE N N Eddy In clnYQn Mlxld N N

F,..s.r AS50.8R Q508 10 588893.248 5Q78180541 I JY/OFIRZ RUB QQ.\)QIO' '0 0.2 5 3 1400 1800 2.00 QIO ROE N N eddy Inconyon MIxod N N

Prob.bly bItter for sturglon et
F,..,.r AS832 2R 832.2 10 5321QU7Q 5QQ332U48 S JY/OFIRZ RUB QQ.\)QI04 10 07 1.1 . 1210 1225 0,15 Q'\) ROE N N WUlOwFraserR. confluence Mlxld higher W8t8r levels. N Y 1.8 N 0,2 tilt. of'8\lef

Probably bluer for sturgeon It
Fmer AS832.2R 832.2 10 532188.87g 5QQ332U48 S JY/OFIRZ RUB 8g8JO. '0 0.7 1.7 2 1210 1500 250 Q'\) ROe N N WitawFraserR. confluence MIx.d higher Wlter ItWIs. N Y 1.8 N 02 slit, aravel

Problbly bltttlr for sturg.on It
Fl'llIr AS832.2R 832.2 10 5321QU7Q 5QQ332U48 S JY/OFIRZ RUB g89J04 10 07 1.7 3 1210 '500 2.50 810 ROE N N WiUowFruerR. confluence MIx.d higher W8terlevels. N Y 1.8 N 0.2 'lit. oravel

Probltlly bItter for 'turglon at
Fl'llIr AS8322R 8322 10 5321QQ.87Q 5QQ3321.848 S JY/OFIRZ RUB QQ.\)Q/04 10 0.7 1.7 4 1230 1450 2.20 QIO ROe N N S.....d WiIowFfUlr R. confluence Mixld highlr W8t1rlive". N Y '8 N 02 'Ill oravel

Fllllr AS827,7L 827.7 '0 528881.371 5QiOO8842' S JY/OFIRZ LUB QQIOQ'\)5 " 22 22 1 1155 1210 0.'5 Q'\) SK N N 011 Salmon R-Fmer R. conflu.ncl Overent.rain Not a are. sturgeon site. N Y 2,2 N 0.25 Grove'

Fmer AS827.7L 8277 '0 5288U37, 5QQ0888.421 S JY/OFIRZ LUB QQI09105 11 22 22 2 1155 1225 0.30 810 ROe N N 011 Slinon R - F....erR.COnfluenclOverent. rain Not. arut sturgeon sitl N Y 2.2 N 0.25 GrrMI

Frallr ASe27.7L 8277 '0 5288U37. 5QiOO88,421 S JY/OFIRZ LUB Q'\)Q'\)5 " 22 22 3 1155 1220 0.25 QIO ROe N Y Ols Slirnon R - F....erR.confluenclOvereat. r8in Not. great sturglon site. N N 2.2 N 0.25 Grovel

Fmlr AS827.7L 827.7 '0 5288QI.371 58eot188.421 S JY/oFIRZ LUB QQmlO5 " 22 2.2 4 '2'5 1218 003 Q'\) SK N N 011 SlItnon R -Fm., R. conftuencl OYettnt. rain Not. are8tsturglon site N Y 2.2 N 025 Grovel

Frallr AS827.7L 827.7 10 528881.371 5QiOO88.421 S JY/OF/RZ LU8 QQIOQI05 " 22 2.2 5 '230 1410 1.40 8'\) SK N N 011 Salmon R -FrnerR. confluencl O'ierent. rain NotI gre. sturglon site N N 22 N 025 GrrMI

Fra..r AS827,7L 827.7 10 5288Q, ,371 5QiOO88.421 S JY/oFIRZ LUB QQ.\)QIOS " 22 22 8 '230 1415 0.15 Q.\) SK N N 011 SlImon R .Fmer R. conftuencl Overcast,l'Iin Not. areatsturglon site. N N 2.2 N 0.25 Grovel

Site gOOdfor sturgeon.mlybl bltte
Fra..r AS75e.4R 758,4 10 521787.85Q 5Q4305' .873 S JYIRSIMS RUB Q"/30 8 08 4 , "20 1145 025 Q.\) ROE N Y Eddy bllow Stone C. Overcnt, sun 18ttierlnthl)'Ill'. N N

S" gOOdfor sturglon. maybl bltta
F,..ur AS758.4R 758,4 10 521787.85Q 5Q4305U73 S JYIRSIMS RUB QQI9/30 8 0.8 4 2 "20 "22 0.02 Q'\) ROE N N S.....d Eddy bl Stone C. OYtfcnt, sun lattier inth8 )'I"'. N N

SitegOOdfor sturgeon.maybl bltt,
Frn.r AS758.4R 7584 10 52,787.85Q 5Q43051,873 S JYIRSIMS RUB Q"/30 8 oe 4 3 "20 "50 030 810 SK N N Eddy bllOwStoM C. OWrent, sun ltr1terinth8 vear. N N

Site good for sturgeon.mayba bIb
Fm., AS758.4R 7584 '0 52t787,8SQ 5Q4305U73 S JYIRSIMS RUB QQ19/30 8 08 4 4 "25 1145 020 Q.\) ROE N Y S.....d Eddy 1OwStone C. OWrent, sun llIfier Inth8 yell'. N N

SItI good for lturgeon. maybabltte
Fmlr AS758.4R 758.4 '0 52t787.85Q 5Q4305' 873 S JYIRSIMS RUB QQI9/30 8 08 4 5 1145 1155 0.'0 QIO ROE N Y S.....d eddy bolowStano C. Overeat, sun IllttIrinthl )'Iar. N N

Fra..r AS753.7L 753.7 '0 520788.352 5Q40585.054 S JYIRSIMS LU8 QQI9/30 8 08 5 . 1510 1522 0.12 810 ROE N N SIowW8t8rblhlnd ill8nd Overeat Good lite. aood hlbltlt. N Y

Fra..r AS753 7L 7537 '0 520788.352 SQ40555,054 S JYIRSIMS LUB QQI9/30 8 0.8 5 2 1510 1515 0.05 Q.\) ROE N N SIOwWltlr blhind "18I"Id Owrent Good lite. aood I\8bitlt. N Y

Fra..r AS7537L 7537 '0 520788.352 5Q40555.054 S JYIRSIMS LUB QQI9/30 8 08 5 3 1510 1800 0.50 Q'\) ROe N N S.....d SJowWltlr blhind islend e>.o_, Good lite. good habitll N N

Fm.r AS753 7L 7537 '0 520788,352 5Q40555.054 S JVmSMS; LUB QQI9/30 8 08 5 4 1525 '531 008 810 Roe N N SbN'Mt8r blhind island OYIrent Good lite, good habitat. N N

Frallr AS753.7L 753,7 10 520788.352 5Q40555.054 S JYIRSIMS LUB Q"/30 8 08 5 5 1535 1550 015 8'\) Roe N N S.....d SlowW8ter blhlnd island Ov8rcnt Good lite, gOOd hlbitlt. N N

Fm., AS7537L 753.7 10 520788 352 5Q40555054 S JYIRSIMS LU8 Q"/30 8 0.8 5 8 '5'7 .800 043 Q.\) ROe N N SIow..r blhlnd island Owrent Good lite, Goodhebitll N N



Appendix 5

Summary of incidental species captured during the course of sampling
work in 1999.



1999 Upper Fraser White Sturgeon Project
Summary of Incidental Species Captured (By-Catch)

Appendix 5 1999Assessment of Upper Fraser River White Sturgeon Summary of Incidental Species Captured

set Number Length weight HOOk
Date (gill net) Station Species Number (cm) (Ibs) Sex Fate Size Comment

99/08/19 SL820.5L NSC 1 40 LIVED 14/0
99/08/20 AB831.0L NSC 1 35 LIVED 3/0
99/08/21 1 GN829.95R SK 1 62 LIVED Caught in gillnet
99/08/21 1 GN829.95R SU 1 22 DIED Caught in gillnet
99/08/21 1 GN829.95R PCC 4 16-22 BOTH Caught in gillnet, two died
99/08/21 2 GN829.95R PCC 5 17-23 BOTH Caught in gillnet, three died

Caught in gillnet, most died. Large
99/08/21 1 GN830.0R PCC 8 16-24 BOTH fish passed through net.
99/08/21 1 GN830.0R NSC 2 28-35 DIED Caught in gillnet
99/08/21 1 GN830.0R SU 2 19-21 DIED Caught in gillnet
99/08/21 1 GN831.0L PCC 16 15-24 BOTH 7 morts, 9 survived.
99/08/21 1 GN831.0L SU 4 19-23 BOTH 3 morts, 1 survived.
99/08/21 2 GN831.0L BT 3 22-25 BOTH 1 morts, 2 survived.
99/08/21 2 GN831.0L PCC 5 18-22 BOTH 1 morts, 2 survived.
99/08/21 2 GN831.0L SU 2 17-27 BOTH May have survived.
99/08/21 2 GN830.0R SK 1 58 F DIED Caught in gillnet
99/08/21 2 GN830.0R PCC 10 14-21 BOTH Undetermined number of morts.
99/08/21 2 GN830.0R SU 4 17-24 BOTH Undetermined number of morts.
99/08/24 SL884.2L BT 1 42 M LIVED 14/0 Sex based on visual observaton.
99/08/28 SL900.5M NSC 1 30 LIVED 14/0
99/09/04 AS831.6R BT 1 38 LIVED 9/0
99/09/04 AS831.6R BT 1 41 DIED 6/0 Bleeding badly
99/09/04 AS831.6R NSC 1 33 LIVED 9/0
99/09/04 AS831.6R NSC 1 25 LIVED 9/0
99/09/05 SL820.4R BT 1 35 LIVED 14/0
99/09/05 SL820.4R NSC 1 41 LIVED 12/0
99/09/05 AS827.7L BT 2 42-57 LIVED 9/0
99/09/05 AS827.7L NSC 1 35 LIVED 6/0

Hooked through gill plate, died on
99/09/19 SL1025.1R BT 1 36 1.3 DIED 14/0 set line.
9/22/99 SL1076.1R BT 1 38 1.1 LIVED 14/0 Released unharmed.



Appendix 5 1999 Assessment of Upper Fraser River White Sturgeon Summary of Incidental Species Captured

Set Number Length Weight Hook
Date (gill net) Station Species Number (cm) (Ibs) Sex Fate Size Comment

34 LIVED 6/0 Healthy, cut line and released
9/23/99 SL1086.5L BT 2 41 2.2 DIED 6/0 Swallowed hook
9/23/99 SL1086.5L NSC 1 38 LIVED 8/0
9/30/99 SL756.4R BB 1 70 4.6 DIED 14/0
9/30/99 AS753.7L BT 1 43 LIVED 6/0
9/30/99 AS753.7L NSC 1 38 LIVED 9/0
9/30/99 SL753.7L BT 1 68 LIVED 14/0 Large BT
10/5/99 SL831.3L BB 1 71 DIED 14/0 Healthy, caught -4.0m depth.
9/4/99 MT830.1R CH 1 10 LIVED
9/4/99 MT830.1R MW 1 15 LIVED
9/4/99 MT830.1R PCC 5 15-20 LIVED
9/4/99 MT830.1R CAS 3 15 LIVED
9/2199 MT937.1L RBT 1 15 LIVED



Appendix 6

Summary of morphological and age information pertaining to sturgeon
captured in 1999.



1999 Upper Fraser White Sturgeon Project
Fish Capture and Tagging Data
Tags: FL" Floy Tag; PT.. PK Tag Fish DlsposKlon: B .. basic work-up; AU" adutt unders DNA Sample Location and Marks: LP" left pectoral fin; RP" right pectoral fin Sex Mat. Code:. 98" juvenile WST under 1m total length Sex Mat. Code: 97" adutt WST over 1m total length

Appendix 6 1999 Assessment of Upper Fraser River WMe Sturgeon Summary of Sturgeon Capture and Tagging Data

Caoture Site Information Length Taaalna Information
.-os,.

Capture Sex Fork Total Snout Orbital DNA
River of Capture Depth Hook Mal Length Length Length Length Girth Weight Weight Age Sample Fish Tags Tags Marks Marks g Floy Tag Pit Tag

Oat. of Caoture Caoture Station fm) Slz. Code fcm) fern) fern) fern) fern) IIbsl (kasl (vears) Location Dlsoosltlon Caoture Release Caoture Release /Yellow or Blue) large slzel Comments
Colour Number Size Number

August19, 1999 Fraser SL830.0R 4.0 1410 98 64.0 73.0 16.5 8.5 23.0 3.0 1.4 10.0 LP B.AU N-N-N FL.PT N LP Y 0025 L 501C144B5D No Iden1ifyingmarks. well developed
cectoralfins. Nouniquescars.

August19,1999 Fraser SL830.0R 3.0 11/0 98 71.5 83.0 20.0 11.5 26.0 5.0 2.3 11.0 LP B-AU N-N-N FL. PT N LP Y 0024 L 50283B6C65 Noidentifyingmarks. well developed
oectoralfins. No uniquescars.

Auoust19 1999 Fraser SL831.3L 6.0 1610 98 58.0 68.0 16.0 9.0 20.0 2.0 0.9 6.0 LP B-AU N-N-N FL- PT N LP Y 0023 L 50283B6E51 Heatthv 'uvenile. no obvious marks.
Removed6thdorsalscutefromposterior.

August19.1999 Fraser SL831.3L 8.5 1610 97 223.0 254.0 56.5 25.0 89.0 194.0 87.3 54.0 LP B.AO N-N-N FL . PT N LP Y 0022 L 5028364E1D Somedamageto leftgill plate. 1 scaron
gill plate. Possiblefemale,verylarge,
roundedbelly.

Auoust20 1999 Fraser SL831.0L 12/0 98 59.5 66.5 16.0 8.5 22.5 3.0 1.4 10.0 LP B.AU N-N-N FL.PT N LP Y 0002 L 5027797B55 Heatth 'uvenile.
Auoust20 1999 Fraser SL831.3L 9.0 12/0 98 57.5 67.0 15.0 8.5 21.0 2.0 0.9 8.0 LP B-AU N-N-N FL.PT N LP Y 0001 L 5028265144 Heatth fish.
AUQust21 1999 Fraser SL829.95R 4.8 11/0 98 54.0 62.5 15.1 9.0 22.5 3.5 1.6 9.0 LP B.AU N-N-N FL . PT N LP Y 0003 L 50283A5569 Heatth 'uvenile,no marksor scars.
AUQust23 1999 Fraser SL863.6R 4.0 1410 98 61.0 69.0 17.0 9.5 21.0 2.6 1.2 8.0 LP B.AU N.N-N FL.PT N LP B 00097 L 5028364241 Heatth' juvenile.
Auoust23 1999 Fraser SL882.3R 7.5 1610 98 61.0 71.0 17.0 9.5 22.0 3.0 1.4 9.0 LP B-AU N-N-N FL. PT N LP B 00100 L 5028381F05 Heatth.

Heatthy.Agingstructuratakenfromright
August23, 1999 Fraser SL882.3R 6.2 1410 98 72.5 84.0 19.0 10.5 26.0 4.9 2.2 16.0 LP B-AU N-N-N FL-PT N LP. RP Y 0004 L 5028272008 pectoralfin, slightanomalyon the left

pectoral.

August23, 1999 Fraser SL882.3R 5.1 12/0 98 75.0 85.5 19.0 10.0 24.0 4.5 2.0 17.0 LP B.AU N-N-N FL.PT N LP Y 0005 L 5027707626 Damageto leftnostril. Otherwise
heatthy.
Slighttraumato tail (eKherset lineor tail

August23, 1999 Fraser SL882.3R 4.5 12/0 98 61.0 70.5 15.0 8.0 20.0 2.7 1.2 10.0 LP B.AU N-N-N FL . PT N LP B 00099 L 502837513C noose). Rightnostrilhas previous
damagebuthas healed.

Auoust23 1999 Fraser SL863.7L 7.4 12/0 98 60.0 73.0 17.0 9.0 22.0 3.1 1.4 9.0 LP B-AU N-N-N FL. PT N LP B 00098 L 502823341F Heatthy.

August24, 1999 McGregor SL1.6R 4.2 11/0 98 52.0 59.0 13.0 7.0 18.0 1.5 0.7 7.0 LP B-AU N-N-N FL. PT N LP B 00096 L 50274BOD63Photos 3 and 4 of ro11#2.Heatthy
'uvenile. Smallestfishto date.
Nodamageto scutes. Righteyehas

August25, 1999 Fraser SL882.6R 5.0 1610 97 146.0 164.5 33.0 16.0 54.0 57.0 25.7 32.0 LP B-AO N-N-N FL. PT N LP y 0006 L 5027447327 somebloodtrauma. Scaron left pelvic
fin, old scaron belly.

AUQust25 1999 Fraser SL900.5M 3.4 1410 97 131.0 149.0 32.5 15.0 51.0 51.0 23.0 28.0 LP B-AO N-N-N FL.PT N LP Y 0008 L 50283B0354 HeatthY.

August25. 1999 Fraser SL883.6R 7.0 1610 97 127.5 146.0 30.5 14.0 52.5 56.0 25.2 33.0 LP B.AO N-N-N FL. PT N LP Y 0007 L 5027545566 Tearin dorsalfin. Roundedbelly. No
eQQSvisible when belly squeezed.

AUQust25 1999 Fraser SL882.3R 4.5 14/0 98 65.0 74.5 19.0 10.5 24.0 3.0 1.4 15.0 LP B-AU N-N-N FL.PT N LP B 00095 L 502827623A Heatthv.
AUQust28 1999 Bowron SLO.4L 4.0 12/0 98 52.0 61.5 14.5 8.5 18.5 1.5 0.7 7.0 LP B-AU N-N-N FL.PT N LP B 00094 L 502835091A Heatthy. small tear In dorsal fin.

August28, 1999 Bowron SLO.4L 3.9 1410 97 119.0 133.0 28.0 B-AO FL.PT N LP Y 0010 L 502828734F
Smallamountof bloodtraumato dorsal

13.0 41.5 31.0 14.0 27.0 LP N-N-N fin. Probablyoccurredwhileon set line.
Auoust28 1999 Bowron SLO.4L 3.7 1410 97 117.0 134.0 31.0 15.0 43.0 25.0 11.3 .20.0 LP B-AO N.N-N FL. PT N LP Y 0011 L 50282C5811 Heatthy adutt.
AUQust28 1999 Bowron SLO.4L 3.4 1610 97 114.0 130.0 27.5 12.0 40.0 21.0 9.5 37.0 LP B.AO N-N-N FL-PT N LP Y 0012 L 50282A7328 HeaKhY adutt.

Smalltear in tail. Roundedbelly. Small

August28, 1999 Fraser SL916.9R 3.9 1610 97 143.0 160.5 32.0 14.5 52.5 54.0 24.3 40.0 LP B-AO N-N-N FL.PT N LP Y 0009 L 5027256602 blackspotsoverbody. Bothpectoralfins
havecurvature. Scutesare intact. Old
scaron dorsalfin; oossiblenet scar.
Healthy. Scu1eare IngoodcondKlon.

August29, 1999 Fraser SL916.9R 4.1 1410 97 130.0 147.5 31.0 13.5 48.0 36.0 16.2 31.0 LP B-AO N-N-N FL . PT N LP Y 0013 L 50282F5941 Smalltear in dorsalfin. Probably
occurredduringcapture.
DeforrnKy in left pectoral leading fin ray.

August29, 1999 Bowron SLO.5R 3.7 1610 97 126.0 143.0 30.5 15.0 45.0 31.0 14.0 21.0 RP B-AO N-N-N FL- PT N RP Y 0014 L 50274F2E7B DNAandagingstructureremovedfrom
rightpectoralfin. Scuteln1aet.
Twoold scarson back. TearIn tail.

August29, 1999 Bowron SLO.7R 2.6 1610 97 140.5 157.0 33.0 16.0 50.5 44.0 19.8 36.0 LP B-AO N-N-N FL. PT N LP Y 0015 L 5028011B27 ScutesareO.K. Curvatureof both
lceetoral fins.

AUQust30 1999 Fraser SL916.9R 3.8 1410 97 105.0 120.0 25.0 10.5 37.0 15.0 6.8 18.0 LP B.AO N-N-N FL . PT N LP Y 0016 L 5028036A87 Heatthvfish with nouniauemarks.



I

Tags: FL" Flay Tag; PT.. pn Tag Fish Dlsposnlon: B .. basic work-up; AU.. adutt undera DNA Sample Location and Marks: LP" left pectoral fin; RP" right pectoral fin Sex Mat. Code: 98.. JuvenileWST under 1m total length Sex Mat. Code: 97 =adutt WST over 1m total length

Appendix8 1999Assessmentof UpperFraserRiverWMe Sturgeon Summaryof SturgeonCaptureandTaggingData

Capture Site Information Lenath Taaalna Information
post.

Capture Sex Fork Total Snout Orbital DNA
River of Capture Depth Hook MaL Length Length Length Length Girth Weight Weight Age Sam pie Fish Tags @l Tags @l MarksG Marks @l Floy Tag Pit Tag

Data of CaDture CaDture Station (m) Size Code Icml (cm) (cm) (cml (cml (lbsl (kgsl (yearel Location Disposition Capture Rele..e CaDture Release rvellow or Bluel larae slzel Comments
Captured but slipped from tall noose.

August 30, 1999 Bowron SL2.2L 3.0 1410 98 N AU N-N-N N N N Approximatelength of 75 cm. No tags or
Identlfyina marks.

September 1, 1999 Fraser SL940.7L 7.0 12/0 98 71.0 78.0 17.0 8.0 24.5 4.1 1.8 13.0 LP B-AU N-N-N FL- PT N LP y 0017 L 5028284E4D Top portion of tail Is missing but has
healed.

September 1 1999 Fraser SL943.1R 5.8 16/0 98 87.5 98.0 21.0 10.0 31.0 8.2 3.7 18.0 LP B-AU N-N-N FL- PT N LP Y 0018 L 50282C4724 HeatthY.
Darker colouratlon. Longer nose. Small

September 1, 1999 Fraser SL95O.6R 5.2 14/0 98 62.0 71.0 18.0 10.0 25.0 3.9 1.8 14.0 LP B-AU N-N-N FL- PT N LP 8 00093 L 5027761810 bony plates (scutes?) between lateral
line and dorsal scute line very obvious.
Pectoral fins appear to be verYrounded.

Seotember 2 1999 Fraser SL950.4M 7.8 16/0 98 83.0 94.0 22.0 11.5 29.0 6.6 3.0 15.0 LP B-AU N-N-N FL- PT N LP y 0019 L 5028297358 Heatthy.

September 3, 1999 Fraser SL95O.4M 4.0 16/0 97 102.0 114.0 24.0 11.0 42.0 20.0 9.0 31.0 LP B-AO N-N-N FL- PT N LP y 0021 L 5028oo2E77
Heatthyfish. Bluntnose. Darker
colouration.

September 3, 1999 Fraser SL95O.4M 8.0 14/0 97 124.5 142.0 32.5 14.5 48.0 31.0 14.0 27.0 LP B-AO N-N-N FL- PT N LP y 0020 L 5028247314 Marks (scars) on dorsal fin and tall.
Otherwise heatthv.

Seotember 4 1999 Fraser SL831.0L 8.6 16/0 97 102.0 118.0 26.0 13.0 39.0 18.0 8.1 19.0 LP 8-AO N-N-N FL- PT N LP Y 0026 L 5027187F2D No scars or unique marks. Heatthy.
Hooked through opercular plate to left

September 4, 1999 Fraser SL831.3L 8.3 16/0 98 77.0 88.0 19.0 10.0 25.0 4.4 2.0 16.0 LP 8-AU N-N-N FL-PT N LP B 00092 L 5027580F48 pectoral fin. No apparent damage to gill
or fin.
Recapture, RL&L1996 Fraser -Nechako
confiuence. Added a new fioy tag. Left

September 5. 1999 Fraser SL831.0L 7.7 16/0 97 138.0 156.0 33.0 16.0 66.0 65.0 29.3 21.0 N B-AO N-PT-N FL- PT LP N Y 0027 L 7F7D77302F pectoral finwell healed from prolr
sampling. No DNAor aging structures
taken.

Recapture, ours fromAugust 19, 1999 at

September 5, 1999 Fraser SL831.0L 8.4 14/0 98 N FL-PT-N FL-PT LP N y 0024 L 5028386C65 originalcapture station SL83O.0R. New
measurements not deemed necessary.
Leftpectoral fin is healing well fromaging
structure removal. Floy tag looks aood.

September 9 1999 Fraser SL958.6L ' 2.9 14/0 97 97.0 111.0 24.0 12.5 37.0 16.0 7.2 20.0 LP 8-AO N-N-N FL- PT N LP Y 0028 L 501F7B1817 HeatthY. no unique marks.

Dorsal deformy - piece missing. Left

September 16.1999 Fraser SL1oo7.9L 4.9 14/0 97 167.0 187.0 34.5 15.0 62.0 69.0 31.1 51.0 LP B-AO N-N-N FL- PT N LP y 0029 L 5020205006 pelvic tip cut. Bluntsnout. Photos of
dorsal finand fish taken. Slightly lIacid
bellY. Frames 1&2of Roll #3

September 20, 1999 Fraser SL1042.1R 7.0 16/0 97 108.0 125.0 26.0 11.5 39.0 21.0 9.5 32.0 LP 8-AO N-N-N FL- PT N LP y 0030 L 502026783F Heatthy fish, no evidence of past tagging.
Frames 3&4, roll #3

Large adutt. Heatthy. No previous
September 20, 1999 Fraser SL1042.1R 4.2 16/0 97 199.0 225.0 47.0 18.5 73.0 124.0 55.8 36.0 LP B-AO N-N-N FL- PT N LP y 0031 L 5020176248 tagging evidence. No unique marks.

Frames 5&6 of Roll #3.
October 5 1999 Fraser SL831.0L 7.0 14/0 98 86.5 99.5 22.0 12.0 31.5 7.1 3.2 14.0 LP 8-AU N-N-N FL-PT N LP y 0032 L 501F6E292A Heatthy. h no identifvlnascars.

Heatthyjuvenile,hookedbehind
October 6, 1999 Fraser SL831.3L 6.0 16/0 98 54.0 64.0 13.5 7.5 21.5 1.6 0.7 6.0 LP 8-AU N-N-N FL- PT N LP 8 00091 L 501F701824 opercular plate but no apparent gill

damageor bleeding.



Appendix 7

Habitat related characteristics collected at set line deployment locations in
1999.



1999 Upper Fraser White Sturgeon Project

Appendix 7 1999 Assessment of Upper Fraser River WMe Sturgeon Set Line Hab~at Related Data

--- -....- . .--- .....-.-..-- - Flowch.l..ctoriotlce
"el

TOIoI WI'" Sol Pul SoIDoptll Sturgeon FIoh
EIIOIt Temp Vllibility PuI Welllr VIIIbUIty SoIDoptll MI,!mum Coptured Coptured Velocity_euramont Velocity

River Slotlon EIIOItUnlto Rlvorkm UTM (hra) ("C) (m) Temp ("C) (m) MJninum(m) (m) SiIIODoocrtptlon Commonto (YIN) (YIN) Doptll(m) Loce' (m/e) Subotrolll

NAD E..ting Northing Nu........ (N)MId(M)

Bo_n SLO.4L 0.20 0.4 10 576506.395 5990532.533 22.25 11 0.2 13 0.3 3.4 4.1 Slow...lerlconlkJonce...th F..... R. Deed ...t.r el boltOmof Bo_n R. V V 4 N 0.1 SiR

Bo_n SLO.5R 0.20 0.5 10 576323.999 5990580.114 21.33 13 0.3 14 0.3 2.3 3.6 all of cutbonk. V V 3 N 0.25 SiR

Bowon SLO.5R 0.20 0.5 10 576323.999 5990580.114 2316 14 1 12 1.1 2 3.5 Cut benk,insideof comer Serrc>ing.fflCi.ncy2 ba..d on lIe.hed hooks. N N

Bowon SLO.7R 0.20 0.7 10 576125.743 5990552.358 2206 13 0.3 14 0.3 2.2 2.9 700mui. of F....r R. Outsideof bend, sIow""t.r. V V 2.2 N 0.2 SiR

BOWDn SLO.7R 0.20 0.7 10 576125.743 5990552.358 23.83 14 1 12 1.1 2.1 2.5 700mui. of Fro..r R. Semping .fficI.ncy 2 be.ed on lIe.hed hooks. N N

Bo_n SL2.1R 0.20 2.1 10 575899.73 5989541.25 21.75 12 1.1 11 1.1 2 7.2 N N 2.5 4.0 N M 0.2 0.25
SiR

In.id. 01bend SiR

BaWDn SL2.2L 0.20 2.2 10 575796.637 5989541.25 23.91 14 1 11 1 2.4 3.4 Out.ide bend, 01101culbank. Fi.h capturedbut Io.t a. it .ipped lromtailnoo... V V 2.5 N 0.25 SiR

Ff'8ser SL751.3R 740.1-760 751.3 10 521437.359 5938417.787 20.5 8 0.6 8 0.6 1.8 10.5 Rod<Ind LOOpoint Morewoodydebris inbad<eddy vs y.ot.lda)'e ..1 V.ry iltle N N 2.5 N 0.1 .ilt.woody d.bri.
velocityin ..t erea. Fewlle.hed hooks

R.e.onable oit.. AnglegeBTand NSC y..t.lda)'. One BTon
frallr SL753.6L 740.1-760 753.8 10 520647.766 5940493.638 24.66 8 0.8 6 0.6 1.8 6.2 Slow""t.r betind ,.land SLy..t.lda)'. Good depthend bed<eddy. St\lgoon pld<ed N N 2.0 5.0 N M 0.25 0.1 SiR,rod<

lrom .owy. gint epproximat.1y65cm TL.

Fras.r SL753.7L 740.1-760 753.7 10 520768.352 5940555.054 20.00 7 0.8 8 0.6 2.5 8.3 Slow""t.. betind i.land Good hlbital N V 2.4 N 0.1 SiR

FrasIr SL755.1R 740.1-760 755.1 10 521269.499 5941966.641 22.25 6 0.6 8 0.8 3.2 3.7 Laminarflowbetind point. Fa.t laminarfIow.xcept nea..hore. Too flSL imited pot.ntial. N N 3.2 N 0.4 Sin,rock

Fra..r SL756.4R 740.1-760 756.4 10 521787.659 5943051.673 19.08 7 0.8 8 0.6 2 U Eddy belowStone C. Site is angleoftenbased on evidence on sand bar. N V 2.2 N 0.18 SiR

E_lent .it.. PiJlic angle. lor .t\Igeon oil this oandbar. SiR
Fraslr SL756.4R 740.1-760 758.4 10 521787.659 5943051.673 21.18 6 0.8 8 0.6 2.6 5.6 Sand ber belowStona C. Sod<ey. cleaned;at ui. at boat launch Angledhere y..t.my N N 2.6 3.4 N M 0.5 1.0

SiR,rod<
"' ...... NFC. Manylleshed hooks.

Frasl' SL756.6R 740.1-760 758.6 10 521662.138 5943137.582 20.00 7 0.6 7 0.6 3.2 11.2 Mouth01Stone C., bolJej.rarea.
Fairly.trong c;..,.nL good pot.ntia' lor .turg.on pro..nce N N
ho....ver""t.r t.ma mavbe elo...ooactivitv.

Fras., SL756.7R 740.1-760 756.7 10 521985.205 5943206.274 22.25 6 0.6 8 0.6 2.6 8.2 ui. of Stone C. Good .it., no fi.h. Wat.. t.mp too coldpoSlibly. N N 5.0 2.6 M N 0.25 0.1 Rod<

Fraslr SL756.7L 740.1-760 756.7 10 521985.205 5943206.274 21.58 6 0.6 6 0.6 2.8 4.6 AcroSl Fre..r R. lromStone C. Rea.onable .ite. Mayint.rcept migrating.t\Ig8On. Notmuch N N 2.8 N 0.3 SiR,rod<
holdinowat.r here. Lotsof lood (.owye).

Fraslr SL761.0R 760.1-780 781.0 10 519820.786 5946367.013 20.58 7 0.6 8 0.8 1.9 4.2 Eddy above red rod<outcropplng,above
Shouldhive .t\lgoon. N V 1.8 N 0.1 SiR.grave'

Red Rod<Cr.

Fl1Is.r SL761.0R 760.1-760 761.0 10 519620.786 5946367.013 21.5 6 0.6 5 0.6 2.3 5.1 Eddy above red rod<outcropplng,above Good locationbutNFC. Alot 01lIe.hed hooks N N 2.5 N 0.3 SiR,rock
Red Rod<Cr.

Fra.I' SL803.2L 800.1-820 603.2 10 519133.669 5978919.192 6.33 13 0.3 14 0.3 4.5 7.6 Largedl'p addy-do_tream Northwood
Fa.t.r fIo...ng.eclion v.othoutmuchholdingwater,below N N
effluentdi.chlro..

Frase, SL803.3L 800.1-820 803.3 10 519047.779 5978996.493 6.5 13 0.3 14 0.3 2.2 16 Do_tream 01Northwood Poor filling lkelydue to .,rqnt dlschlrge ui. N N

Fl'8ser SL806.4R 800.1-820 808.4 10 522998.703 5960559.685 6.5 13 0.3 14 0.3 3.2 5.8 Oppo.it. NOrthwood,betind i.land Higherflowvelociti.., notmuchholdingwat.r. N N 32 N 0.45 Rod<

Fras.r SL806.4R 800.1-820 806.4 10 522998.703 5980559.665 636 13 0.3 14 0.3 2.8 3.5 Deep .Iot betind I.land,oppa.;te N N
Northwood

Fras.r SL820.4R 820.1-840 820.4 10 526563.124 5987181.777 19.00 14 0.3 13 0.3 2.4 3.8 Cl. i.land - ha. potential.
Site abova Shellyre"NI. Hi.torica' evidenceof .t\lgoon N N Rocksiltmixed
coolure.

Fraser SL620.4R 820.1-840 820.4 10 526563.124 5987181.m 17.06 11 0.3 10 0.3 3 8 Uf. 01Shelly re.erve Can't seem tocatchstU'geonhere. N V

Frss.r SL820.5L 820.1-840 820.5 10 526356.989 5987173.188 18.78 14 0.3 13 0.3 1.5 3.7 Cl. 01bend, .Iow...ter. Capturedone .quawli.h. N V Rocksiltmixed

Fraser SL827.6L 820.1-840 827.6 10 528650.243 5990800.165 16.41 16 0.35 15 0.35 3.2 5.7 300mdI. of Saman River. N N

Fra..r SL829.9L 820.1-840 829.9 10 530118.956 5992360.923 18.25 14 0.3 13 0.3 2.8 4 D/. large rod<point Site hi. potentill. N N Rock siltmixed

Fras.r SL829.9L 820.1-840 829.9 10 530118.956 5992360.923 14.86 15 0.3 15 0.3 5.4 8.8 HolI below'Mlow R. N N

Fl'8ser SL829.95R 820.1-840 629.95 10 530302.241 5992301.935 14.66 15 0.3 14 0.3 2.3 4.7 Do_tream 01i.land. N N

Fraser SL629.95R 820.1-840 829.95 10 530302.241 5992301.935 17.13 15 0.3 14 0.3 3.5 4.5 Slad<""tor belowi.land. V V

fl'8s.r SL829.95M 820.1-840 829.95 10 530247.79 5992335.156 3.58 14 0.3 14 0.3 3.6 6.1 Slad<...t.r belowi.land. PreviousfishcaptLA site. N N

Fraser SL830.0R 620.1-840 630.0 10 530378.893 5992323.813 18.16 13 0.3 13 0.3 2 4.7 Slow...ter betind i.land, 1.5kmabove Good .it.. V V 3 N 0.2 SiR
SamanRiver.

Fras.r SL830.0R 820.1-840 830.0 10 530378.893 5992323.813 14.86 15 0.3 14 0.3 3.6 5.6 Do_tream of i.land. Good rearinghlbitat. N N

Fl'Iser SL83O.0R 620.1-840 830.0 10 530378.893 5992323.813 21.33 5 1 5 1 1.7 4.8 Eddybelowi.land,off 01riprap. N N 2.2 N 0.1 SiR

Fraser SL830.0L 820.1-840 830.0 10 530181 5992532 22.56 5 0.8 5 0.8 2.2 3.4 Cl. end of bad<chlmellround i.land. Margina'.e, hi. depth but lmited flow in tight to i.land. May N N 2.2 3.0 N M 0 0.2 Rock,.iR
be beuer out into eddy inmainchlnnel butflowtoo quick,

Frss.r SL831.0L 820.1-840 831.0 10 531063.742 5992867.672 4.58 14 0.3 15 0.3 5.4 8 Tailend01pool. Goodpo.itionandhabitat. V V SiR
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Appendix 7 1999 Assessment of Upper Fraser River WMe Sturgeon Set Line HaMa! Related Data

Set Line Habitat Related Data Flow characteristlca
"ot

Total Water Set pun Sot Depth Sturgeon fish
Ellort Tomp Visibility PuI Wilt' Visibility So, Depth Maximum Copturad Capturad V8k)cityMe..untment Voloclty

Rivlt Stltion EllortUnlls Rivo,km UTM (hra) ('Cl (m) Tomp ('Cl (m) Minimum (m) Cm) Sill Description Comments (YIN) (YIN) Depth (m) LOCII (rn/a) Subalrate

NAD ElSting Northing NOI,.hora (NIMid(M)

fraler SL831.0L 820.1-840 831.0 10 531063.742 5992887.672 18.18 15 0.3 15 0.3 5.4 8 Tailend0' pool. Losllargefish. Slraightonedoulan 11/0hook. N N

fra..r SL831.0L 820.1-840 831.0 10 531063.742 5992887.872 16.25 11 0.3 10 0.3 8.4 8.7 Off sand bar. Indexsite y y

Fra.lr SL831.0L 820.1-840 831.0 10 531063.742 5992887.672 18.58 11 0.3 10 0.3 3.3 8.8 Off sandbar. y y 3.4 N 0.25 Si
Fra'lr SL831.0L 820.1-840 831.0 10 531063.7425992887.872 21.18 5 1 5 1 2.8 9.8 Off sand bar. EddybehindrockbelowWllowR. Goodinde..ile. y y 3.2 N 02 Sin

Fraler SL831.0L 820.1-840 831.0 10 531063.7425992887.672 20.41 5 1 5 1 3.1 8 Off sand bar belowrockoutcrop.
Indexsite. Waterleveland temperah.rea big factorwrthfishing N N 3 N 02 Si
success now.

fras.r SL831.3L 820.1-840 831.3 10 531381.534 5992902.028 17.50 14 0.3 13 0.3 4.2 92 Behindboulder,dIs 'NillowRiver. Excelentsite.very largopool Y y Si
fras.r SL831.3L 820.1-840 831.3 10 531381.534 5992902.028 4.08 14 0.3 14 0.3 2.8 98 Behindboulder,dIsWlIowRiver. y y Si

Frallr SL831.3L 820.1-840 831.3 10 531381.534 5992902.028 14.41 15 0.3 14 0.3 4 98 HolebelowWillowR. Goodflowandexceftentsite. Y y 5 M 0.25 Si

Fra..r SL831.3L 820.140 831.3 10 531381.5345992902.028 4.05 14 0.3 15 0.3 3.7 10.8 HolebelowWlRowR. N N Sin
Fra'lr SL831.3L 820.1-840 831.3 10 531381.534 5992902.028 17.58 15 0.3 14 0.3 4 9.8 HolebelowWlRowR. Goodso. N N
Fraler SL831.3L 820.1-840 831.3 10 531381.534 5992902.028 3.58 14 0.3 15 0.3 3.1 5.2 HolebelowWlRowR. Provensite. N N

frasar SL831.3L 820.1-840 831.3 10 531381.534 5992902.028 17.00 11 0.3 10 0.3 3.8 8.5 Off rockisland Indexsite y y

fraser SL831.3L 820.1-840 831.3 10 531381.534 5992902.028 19.91 11 0.3 10 0.3 38 10.4 Off rockisland Indexsite N N N 0.25 Si

Fraslr SL831.3L 820.1-840 831.3 10 531381.534 5992902.028 21.58 5 1 5 1 4.7 10.3 Off 01rockbelowWlRowR. Stila goodsile,very slowllowsbehindrock. N y 4.5 N 0.15 sm
Fras.r SL831.3L 820.1-840 831.3 10 531381.5345992902.028 20.33 5 1 5 1 4.2 9 01101 rock below'MlIowR. Good site, continuesto producefish. Y Y 4.5 N 0.15 Si

Fraser SL833.6R 820.1-840 833.6 10 531768.037 5994628.41 18.55 14 0.3 13 0.3 2.1 4.1 1.8 km abave 'MRowR. belowisland Rockysubstrata, site has some potential. N N 2.5 N 0.2 Rocksiltmixed
Fraslr SL844.5R 840.10 844.5 10 528014.659 5999635.777 24.5 14 0.3 14 0.3 2.1 3.8 SmaHoddyoff 01Giscome Rapids No baiteventouched,very poor site. N Si

Fraser SL883.6R 860.180 8836 10 537651.478 6010681.187 25.28 13 03 13 0.3 2.4 5 Above sand bar. Smal eddy oil 01bar. y y 3 N 0.3 Si
Fraser SL883.7L 860.180 883.7 10 537640.242 6010808.962 25.83 13 0.3 13 0.3 3.2 7.4 Downstream0' creekmouth. Hole behind rock bar. y y 4.2 N 0.2 Mixed
Fras.r SL882.3R 880.1-900 882.3 10 553008.549 6006146.213 24.88 13 0.3 12 0.3 4 8.4 Backoddybehindrock""'!. Goodsite. Y y Sin
Fraser SL882.3R 880.1-900 882.3 10 553008.549 6006146.213 21.35 12 0.3 11 0.3 4 8.2 Eddy behind point. Good hole behind rock oulcropping. y y
Fraser SL882.5R 880.1-900 882.5 10 553283.395 8006214.925 25.00 13 0.3 12 0.3 2.5 6.7 Backoddybehindrock""'I. Sileappears good. N N Mixed
Fraser SL882.6R 880.1-900 882.6 10 553403.641 6006275.047 21.53 12 0.3 11 0.3 4.8 5.2 Opposile baalla,"". Smal patch 01holding""'Ier. Y y

Fraser SL883.6R 880.1-900 883.6 10 554030.835 6006902.042 3.58 13 0.3 12 0.3 2.5 6.1 Do'Nl'\Stream opposite Limestone C. Goodlookingarea,possible for resample. N N Si.
Fraser SL883.6R 880.1-900 883.6 10 554030.635 6006902.042 21.08 12 0.3 11 0.3 6.5 11.5 Oo'M1Streamopposite UmestoneC. y Y

Fraser SL884.2L 880.1-900 884.2 10 554185.237 6007488.091 1683 13 0.3 11 0.3 4.8 11.2 200m uts 01UmoSIOnoC. Surprisedthatonlyfishcap1ured""'s BT. Walerherelooks N y Si.
loromisina.Shouldrelum.

Fraser SL688.0M 880.1-600 888.0 10 555705.484 6008001.429 24.33 12 0.3 11 0.2 5.8 6.8 Midchannel SOl.opposito Homng C.
No shore anchor. 251banchorand lIoalal each end. FO"""rd N N Gravol.
anchor drilted do"'" and fouled uo lne.

Fraser SL9OO.5M 900.1-920 900.5 10 567223.288 6001525.349 25.53 12 0.3 11 0.3 1.7 3.8 011dls end 0' island. y y
Fraser SL9OO.5M 900.1-920 900.5 10 567223.286 6001525.349 23.75 11 0.2 10 0.2 2.5 5 Off dls ond01island Riveris upIm althis local. Vorymuddy. N Y
Fra..r SL915.7M 900.1-920 915.7 10 576155.811 5991553.581 23.00 10 0.2 10 0.2 4.1 4.4 End tipoff island N N

Fraser SL916.9R 900.1-920 916.9 10 576757.038 5990591.596 23.88 11 0.2 13 0.3 3.7 4.5 01101pointat Bo.....n.Fraser R. Fraser River is very dirty, muddy. Never have see it this dirty in y y Silt, gravelconRJence. ol.rlves. Mustbe a landsldo uJs.

Fraser SL918.9R 900.1-920 918.9 10 576757.038 5990591.596 20.53 13 0.3 14 0.3 3.3 4.2 01101pointat Bo.....n.Frasor R.
Good spot, mbdngMter y y 3.3 N 0.25 Si. gravel

confluence.
Fraser SL916.9R 900.1-920 916.9 10 576757.038 5990591.596 22.33 14 1.3 15 1.5 3.1 4 BO'M'DnFraser conRJence y y 3 N 0.2 Sin

Fras.r SL918.9R 900.1-920 918.9 10 576757.038 5990591.596 21.33 12 1 11 1 2.8 3.8 B01MOnFra.erconRJence N N 3.5 N 0.2 Si

Fraser SL916.95R 900.1-920 916.95 10 578782.805 5990548.652 20.66 11 0.2 11 0.2 2.2 3.8 eowon Fraserconfluence N N

Fraser SL940.7L 940.1.960 940.7 10 585758.274 5982732.893 24.08 10 0.2 10 0.2 5.2 9.5 UpstreamMul'lerHomestead Nico deep hole..Chhighers"'a.. veloci1y Y y 5.5 N 0.5 Sift

Fraser SL94O.7L 940.1-960 940.7 10 585758.274 5982732.693 16.98 10 0.2 9 0.2 2.2 8.3 UpstreamMullerHomestead N N 2.2 N 0.3 Sin

Fraser SL941.8R 940.1-960 941.8 10 584933.733 5983482.755 17.66 10 0.2 9 0.2 3.1 62 Off 01blnk N N

Fras.r SL941.8R 940.1-960 941.8 10 584933.733 5983482.755 22.08 9 0.2 9 0.2 3 6.8 Bigbackeddy
Surprisedthal no fishcap1uredhere. Habitatappears viable. N N 3 N 0.2 Sin
Riveris stil VOrydirtylrom uJssedimenti""uI.

Fraser SL943.1R 940.1-960 943.1 10 584504.285 5982383.387 24.63 11 0.2 10 0.2 4.2 12 Holebelowrockface. FairamcnDof rockand VtOodydebris on bottom. Y y 4 N 0.35 Rock siltmixed

Fraser SL943.1R 940.1-960 943.1 10 584504.285 5982383.387 17.91 10 0.2 9 0.2 3.8 8 Holebelowrockfa... N N

Fraser SL946.1L 940.1-960 946.1 10 587278.521 5981467.293 22.05 9 0.2 9 0.2 3.3 3.9 Oflltibutary,mouth01creok PotentialforcaptLl'eof occasionalsturgeon. N N 32 N 0.5 Gravel,silt
Fraser SL948.8L 940.1-960 946.8 10 587862.57 5979219.806 24.5 11 0.2 10 0.2 4 5.1 SkJwwaterincanyon Moderatepotentialfor fish capt\n, recommend reset. N N 3.8 N 0.3 Sift

Fraser SL948.8L 940.1-960 948.8 10 587862.57 5979219.808 18.55 10 0.2 9 02 3.7 4.4 Stowwaterincanyon N
Fraser SL95O.4M 940.1-960 950.4 10 588B07.3575978317.965 19.88 10 02 9 0.2 7.4 8.8 Incanyon.off of rockisland Doepcollec1ionarea, good habital y Y Si. rock

Fraser SL95O.4M 940.1-960 950.4 10 588B07.357 5978317.965 22.33 9 0.2 9 0.2 3.8 10 Rock island in canyon Good site,deep and sbw. y y 9.5 N 0.2 Rock,silt
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Appendix 7 1999 Assessment of Upper Fraser River WMe Sturgeon Set Line Habitat Related Data

Set Line Habitat Related Data Flow chanlcteristlcl
5et

Total Wlter Sot PuI Sot Depth Sturgeon Filh
EfIOIt Tlmp VIlIbiHty Pul Water VllibUIty Sat Depth MIIx!mum Coptunod Coptunod VelocityMo"unlmont Velocity

River Station EffortUnill River km UTM (11I'I) ('Cl (m) Temp ('Cl (m) Minimum (m) (ml Sill Delcription Commen18 (YINI (YIN) Depth (m) Local (mll) Substnlte

NAD Easting Northing N..nI""'" (N)Mid(M)

Fraser SL950.6R iWI.l.960 950.6 10 568893.246 5976160.541 24.41 11 0.2 10 0.2 2.7 9 Incanyon,wide slowlrel
Fishcapturedlookeddifferent. Longer,natternose Cal1<er y y 2.6 N 0.25 Rock siltmixed
COlolXatiOn.

Fras.r SL950.6R iWI.I-960 950.6 10 568693.246 5976160.541 20.16 10 0.2 9 0.2 3.2 14 Incanyon,slowwoter Good habitat N N

Fraser SL950.6R 940.1-960 950.6 10 568693.246 5976160.541 2.41 9 0.2 9 0.2 2.7 5.2 Incanyon.slowWit.,. Set timetoo short. N N SiB

FrUlr SL956.6L 940.1-960 956.6 10 591452.758 5975715.508 21.5 10 0.35 9 0.35 1.3 2.9 Slackwateroutsidebend. aboverockMA Largeslowoutside bend. y Y 1.5 N 0.2 SiB

Fras.r SL956.6L 940.1-960 956.6 10 591452.758 5975715.508 20.70 9 0.35 9 0.35 1.1 2.6 Outsidebend, off0' cutnaric. Riverstil dropping. N N 0.15

Fraser SL956.6L iWI.I-960 956.6 10 591452.758 5975715.508 27.00 9 0.35 9 0.4 1 2.7 Slack'MIte"outsidebend. above rockwa. Riverdropping N N

Fras.,. SL964.6L 960.1.960 964.6 10 595498.161 5974298.329 22.11 10 0.35 9 0.35 2.3 31 Steep bank Not a good se. N N 2.3 N 0.25 Mixed

Fraser SL970.5L 960.1.960 970.5 10 601069.577 5973319.167 26.91 9 0.35 9 0.4 3.3 5.2 Tail0' eddy. Riverstil droppingnlpidly N N 3.3 N 0.2 SiB

Fras,,. SL970.6L 960.1.980 970.6 10 601244.179 5973216.119 22.00 9 0.35 9 0.35 4.8 6.9 Bi9eddy,u/s0'creekandmitich8nnelbar. Promisingsite. N N

Fras." SL970.6L 960.1.960 970.6 10 601244.179 5973218.119 20.41 10 0.35 9 0.35 3.4 7.8 Top of eddy. Site is promisingho.....v.rQtI'timingmaybe 'MOng. N N 4 N 0.2 SiB

Frase,. SL971.1L 960.1.980 971.1 10 601501.646 5972924.094 21.66 10 0.35 9 0.35 3.2 5 Eddy,outsideof bend. Modenltehabitat N N 3 N 0.1 SiB

Fra.I" SL972.6R 960.1-960 972,6 10 601624 5971462 26.21 9 0.35 9 0.4 3 3.6 Slot offof creekmouth Just above unnamedcreek,hi9hvelocity. N N Gravel

FraIl' SL975.6R 960.1-960 975.6 10 603202.463 5969780.533 20.38 9 0.35 9 0.35 1 23 CriscolCreekconflJence. N N 1.1 N 0.4 Gravel,silt

Fraslr SL975.6R 960,1-960 975,6 10 603202.463 5969780.533 26.60 9 0.35 9 0.4 1,1 4.8 Mouthof CriscolC. Gravellubstrlte. N N GravelslJ)strate

FraSI" SL975.8R 960.1.980 975.8 10 603271.175 5969960.901 20.08 10 0.35 9 0.35 2.1 3.1 Above CriscolC. conflJence Mustbe a highdensity0' fish at thil site (otherthanjult N N
seon) as tha beitwos wol pickedover,

Frase" SL992.5R 980.1.1000 992.5 Iq 611971.797 5966740.039 16.66 11 0.65 9 0.7 2.2 6 Pennylanding.Deep pool. Holebehindpiings, deep andslow. N N 4 N 0.15 SiB

Fra.er SL994.5L 960.1-1000 994.5 10 812573.024 5965443.105 17.20 10 0.65 9 0.65 2.3 4.2 Slowwaterabove island. N N 2.3 N 0.2 SiB,g<avel
Fraser SL999.1L 980.1-1000 999.1 10 615390.205 5966559.671 19.08 10 0.65 9 0.65 2.8 3.8 Alongriprap, outsideor band Straightbutslownow.Possible migrationinterception. N N 2.8 N 0.3 SiB,rock

Fraser SLl005.3M tooo.l.1020 1005.3 10 619349.718 5962419.79 18.90 10 0.65 9 0.65 1.4 4.9 Offisland,behinglogjamatSimC. N N 4.4 N 0.3 SiB,9ravel
Fraser SLl007.9L 1000.1-1020 1007.9 10 620603.707 5964343.718 19.65 10 0.65 9 0.65 1.5 5.9 Mouthot PatriciaC.,endot riprap. Largeeddy,fairtydeepandgoodflow. Y y 2.2 N 0.15 SiB,rock

Fraser SL1007.9L 1000.1-1020 1007.9 10 620603.707 5964343.718 17.83 10 0.85 9 0.7 32 5 Eddy,end 0' ripnip. N N 3.4 N 0.2 Silt,rock

Fraser SL1oo8.1L 1000.1-1020 1008.1 10 620835.609 5964292.164 17.66 10 0.65 9 0.7 4.1 5.4 Alongriprap. deep hole Fairtylaminarflow,possibie migrationinterception. N N 4.1 N 0.25 Mixed

Fraser SL1012.0L 1000.1-1020 1012.0 10 623523.955 5961661.507 17.83 10 0.65 9 0.7 3 10.3 Eddy,top Ofripnip. Good site for habitat,shouldtry ear1ierIntha year. N N 3.2 N 0.2 SiB

Fraser SL1012.0L 1000.1-1020 1012.0 10 623523.955 5961661.507 25.63 9 0.7 9 0.7 3.7 83 Top of riprap. N N 3.5 N 0.25 SiB,rock

Fraser SL1019.0L 1000.1-1020 1019.0 10 625207.392 5961767.028 25.75 9 0.7 9 0.7 3 4.7 Outsideband,offor ripniP Marginalhabitat N N 3 N 0.25 SiN

Fraser SL1025.1R 1020.1-1040 1025.1 10 626135.001 5959542.486 22.25 9 0.7 9 0.7 3 8.2 Eddy along right baric. Good habitat. Ceep hole ....thgood flow. N y 2.8 N 0.2 SiN

Fraser SL1033.1L 1020.1.1040 1033.1 10 632256.933 5956494.632 22.10 9 0.7 9 0.7 3.2 6.5 Eddybeloweut>ank COuPleof kilometersabovedone Creek N N 3 N 0.18 SiB

Fraser SL1033.1L 1020.1.1040 1033,1 10 632256.933 5956494.632 21.13 10 0.7 10 0.7 3.4 6.4 Eddybelowcutbank
Lots or fishmust be present at this site. Good generalfish N N 3.4 N 0.15 SiB
habitat.

Fraser SL 1042.1 R 1040.1.1060 1042.1 10 637412.312 5953530.21 21.65 9 0.7 9 0.7 3.5 7.2 Bottomof riprap, top or island N N 3.5 N 0.2 SiB,rock

Fraser SL1042.1R 1040.1-1060 1042.1 10 637412.312 5953530.21 22.25 10 0.7 10 0.7 36 7 Eddyaboveilland,offof riprap Goodhabitat. y y 3.6 N 0.2 SiB,rock

Fraser SL1049.8L 1040.1-1060 1049.8 10 640074.892 5952808.737 21.91 10 0.7 9 0.7 3.1 9.7 Oppositeisland,uPstreamPta""'9an C. Slowwoter,Smaleddy. N N

Fraser SL1049.8L 1040.1-1060 1049.8 10 640074.892 5952808.737 23.83 10 0.7 10 0.7 3.9 9 Upstreamor Ptarmi9anC. eddy N N 3.8 N 0.18 SiB,rock

Fraser SL1056.6R 1040.1-1060 1058.6 10 642479.602 5948179.285 25.41 10 0.7 11 0.7 3 5.9 Outsidebend.above riprap Smaleddy. N N 3 N 0.2 SiB

Fraser SLI066.1R 1060.1-1080 1066.1 10 645382.872 5946418.547 18.00 11 0.7 10 0.7 2.7 6.2 Eddybelowbar. N N

Fraser SLt067.9L 1060.1-1080 1067.9 10 64&404.959 5947303.21 18.08 10 0.7 10 0.7 4.7 8.1 Oppositeisland Appearsto bedecenthabat N N 4.8 N 0.15 SiB

Fraser SLt076.1R 1060.1-1080 1076.1 10 847856.494 5943798.912 22.66 10 0.7 10 0.5 2.9 5 Strongeddy,difficultto setbutgoodpotentialror sturgeon N y 2.9 4.0 N M 0.4 0.15 Gnlvel
EddybelowSnowshoeC. presence. SiB

Fraser SL1086.4R 1060.1-1100 1086.4 10 653310.487 5940638.173 23.20 10 0.7 10 0.5 2.6 6.1 Eddybelowcanyon,belowMonolFSR Sitehaspotential. N N 2.6 N 0.2 SiB,rock

Fraser SL 1086.5L 1060.1-1100 1086.5 10 653422.144 5940669.707 23.56 10 0.7 10 0.5 2,4 7.3 Eddyincanyon,belowMorkilFSRbridge N N 2.4 N 0.18 SiB,rock

Fraser SL1066.5L 1060.1-1100 1066.5 10 653422.144 5940689.707 21.56 10 0.5 9 0.4 2.2 7.1 EddybelowMorkilBridge TestusingJ-hooks,sampleor potentialby-<:atch. N y 2.2 N 0.2 SiB

Fraser SL1094.0L 1060.1-1100 1094.0 10 657201.289 5937425.9 5.08 10 0.5 10 0.5 2 4 Bi9Eddy,belowGoatRIverRapods.
Siteappearsto havehighpotentialfor fishpresenceof multiple N N 2 N 0.1 SiB
scedes.

Fraser SL1094.0L 1060.1-1100 1094.0 10 657201.289 5937425.9 17.56 11 0.5 9 0.4 3 5.3 Bottomor Bi9Eddy N N 3 N 0.1 SiB

Fraser SL1094.3L 1060.1-1100 1094.3 10 657164.111 5937022.219 18.00 11 0.5 9 0.5 2.3 6.3 Top 0' big eddy. Cold,wotdey N N 2.3 N 0.22 SiB

McGregor SLO.65R 0-20 0.65 10 563152.117 6003964.616 19.65 10 0.3 9 0.3 1.9 3.1 Across tromsand bar. SlowwatersatconfUance.depositionzona tor organicdebris. N N
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Appendix 7 1999 Assessment of Upper Fraser RiverWhne Sturgeon Set Line Habnat Related Data

Set Line Habitat Related Data Flow choracterlotics
...1

Total Water Ikl Pul Ikl Depth Sturgeon F10h
EIIOIt Tomp VIoIbiIIIy PuI WOI8r VIoIbUIty Sol Depth Moxlmum Captured Capturod VolocltyMooluramont Voloclty

River Stallon EIIOItUnill Rlvorkm UTM (hII) ('C) (m) Tomp ('C) (m) MInimum (m) (m) Sill DeICrfpIIon Commonll (YIN) (YIN) Depth(mI Local (mll) Subltrlte

NAO Ellllng Northing Nolrohoro (N)MId(M)

McGregor SlO.8l 0-20 0.8 10 563023.282 6004138.395 19.85 10 0.3 9 0.3 2.5 3.8 Mouth01McGragor. looks Ikt I good spol N N 2.8 N 0.1 Silt,\Wod

McGragor Sll.8R 0-20 1.8 10 563833.099 6004514.309 18.80 10 0.3 9 0.3 1.8 8 Appro><imotelyIkm ufo lrom FroMr R. Slowflowo Y y 4 N 0.1 SiR


