











highest the fence could sustain for an extended period of time, and provided
conditions suitable for the crew to safely install, maintain and monitor the fence.

Figure 7.2  View of Muskeg River fish fence looking upstream from right bank,

7.2.3

71.2.4

May 2003.

Catch-Per-Unit-Effort (CPUE)

Catch-per-unit-effort (CPUE) is a measure of the number of fish captured per
unit of sampling effort using a particular type of fishing gear. Results can be
given for a particular species or the entire fishing reach. CPUE can be used to
define the relative abundance of fish species and to compare abundances
between sites and/or seasons. For all fish inventory surveys, sampling effort
must be recorded so that CPUE can be calculated. The unit of sampling effort is
specific to gear type. CPUE calculations for fishing methods commonly used
during RAMP include:

* Electrofishing - number of fish/100 seconds of electrofishing;

* Seining - number of fish/area (m?2) or length of shoreline seined (m);
* Angling - number of fish/angler or rod hour;

*  Minnow Trapping - number of fish/hour or trap-hour; and

* Fish Fence - number of fish/hour or day.
Fish Holding

When non-lethal sampling methods are used, live fish (target species and others)
may be temporarily placed into a 45 gallon, plastic holding tank in the boat
containing approximately 25 gallons of ambient water. The status of fish in the
holding tanks should be monitored continuously to ensure that holding stress is
minimized. An aerator is used to maintain oxygen levels in the holding tank;

RAMP SOPs 2009 7-8 Hatfield



fresh ambient water is regularly added to refresh water in the holding tank.
Alternatively, many electrofishing boats are equipped with a live-well holding
tank with water circulation where fish can be held until processing. If fish are to
be processed on shore while the boat continues fishing, fish can also be held in a
live car or fish cage placed in shallow water of the river or lake.

7.2.5 Fish Processing

Typically, fish are processed on shore in a mobile laboratory or appropriate
facility. Fish are transferred by dip net and field crew that handle the fish wear
disposable non-powdered latex gloves.

7.2.6 Measurements

Whole Organism Metrics
a) Fish Size
The following data are collected to assess fish size:

* Fork Length - length measured from the most anterior part of the fish to
the tip of the median caudal fin rays (+1 mm) using a standard
measuring board; and

*  Whole Weight - total weight will be recorded using either an electronic
scale with digital readout (+10 g). The balance should be calibrated daily
to ensure accuracy.

Some species such as burbot, sculpins or darters do not have a forked caudal fin.
For these species, the standard measurement is total length defined as the
distance from the most anterior part of the head to the distal tip of the longest
caudal fin ray.

b) Fish Health Assessment

Fish captured during inventory surveys undergo a non-lethal external
examination for signs of injury, abnormalities, parasitism, or disease. The
assessment of external abnormalities follows methods outlined by Adams et al.
(1993) and Environment Canada (2005). In addition to noting obvious lesions or
tumors, the examination notes health status of a specific organs or structures:

» Skin - discoloration, modified scale pattern, lesions;

» Skeletal Structure - abnormal curvature of spine, jaw deformation;
* Fins - deformation, frayed rays, missing fins, erosion;

* Eyes - opaque, swollen, protruding, bleeding, missing;

* Opercles - missing, shortened or abnormal shape;

» Gills - pale, clubbed, marginate, frayed;
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=  Pseudobranchs - swollen, lithic, inflamed; and
* Thymus - hemorrhages.

c¢) Other Variables

Sex and state of maturity are recorded when discernable by external examination.
The sex of pre-spawning fish can often be identified externally when eggs or milt
(sperm) are exuded with the application of light pressure on the abdomen. As
well, some fish species exhibit external secondary sex characteristics that
facilitate sexing of fish. Sucker species are a good example in that the males often
have tubercles (small bumps) along the rays of the anal fin. Other species may
show differences in coloration or external structures throughout the year or
immediately prior to spawning.

d) Fish Age

Ageing structures are bony parts of the fish that are taken for ageing analysis. In
fish from temperate zones such as Canada, these structures contain annual bands
or annuli that represent seasonal variation in growth and can be counted to
estimate the age of the fish. The primary ageing structures for non-lethal surveys
include scales, fin rays and spines. Scales from each fish should be removed from
the left side of the fish, above the lateral line, between the dorsal and
adipose/caudal fins (Devries and Frie 1996). Following the removal from the
fish, ageing structures should be placed in a small coin or “scale envelope” with,
as a minimum, the date, fish number, species, sampling location, type of ageing
structure and the project number written on the outside. Adding information
such as the fork length, weight, sex and life history stage may also be useful
when identifying the fish at a later date. Scale envelopes should be allowed to
dry overnight before being stored then archived frozen in a freezer.

With respect to fish ageing, all ageing structures collected and methods used to
determine age follow procedures described in the manual of Fish Ageing
Methods for Alberta (Mackay et al. 1990).

e) Anchor or Floy Tagging

Larger fish species captured by RAMP are often marked with a floy tag. The tag
aids in the identification of individual fish or simply fish that have been captured
by RAMP. The tag is shaped like an inverted “T” and is most commonly inserted
through the back of the rear portion of the dorsal fin and anchored between the
bones of the dorsal fin using a special tagging gun. The colorful posterior portion
of the tag remains outside of the fishes” body and is marked with the RAMP
acronym as well as the phone number of the ASRD contact (to date, Sara
Bumstead).
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7.3

7.3.1

SENTINEL SPECIES MONITORING

Sentinel fish species monitoring is part of the RAMP fisheries program to assess
the potential effects of stressors (e.g., industrial development) on wild fish
populations. The approach evaluates the performance (e.g., growth, survival,
condition, reproduction) of a specific sentinel species potentially influenced by
development relative to reference and/or historical performance data. The
underlying premise of the approach is that the health of the selected sentinel
species reflects the overall condition of the aquatic environment in which the fish
resides. The approach has also been included as part of the federal government’s
Environmental Effects Monitoring (EEM) programs under the pulp and paper
(Environment Canada 1992, 2005) and metal mining (Environment Canada 2002)
effluent regulations.

For the RAMP, operational or exposure sites are located immediately
downstream of oil sands developments. Reference sites are located either in the
same watercourses, upstream of the development, or in other watercourses of
similar habitat and beyond the influence of oil sands operations.

In 2004, the sentinel-species monitoring program switched from lethal to non-
lethal sampling techniques. The rationale for the change in the program approach
was to reduce the pressure of annual sampling on fish populations. Detailed
methods for conducting a non-lethal sentinel species survey are presented in
Gray et al. (2002). Methods used previously for lethal sampling were based on
those used in the federal EEM program (Environment Canada 2002; 2005).
Emphasis has been placed on using small-bodied sentinel species due to their
short life span (i.e., responsive to current conditions), limited home range and
mobility (i.e., greater exposure potential), and high abundance relative to large
species. As of 2005, RAMP has focused on slimy sculpin (Cottus cognatus) at the
Muskeg and Steepbank rivers, longnose dace (Rhinichthys cataractae) at the Ells
River and trout-perch (Percopsis omiscomaycus) at the Athabasca River.

Fish Collections

The non-lethal sampling program includes two sampling trips: 1) a mid to late
summer trip (August) that focuses on non-lethal collection of all size classes of
the sentinel species from a defined area along the watercourse; and 2) a late fall
trip (October) to collect sentinel fish from the same sampling areas to evaluate
growth. For streams and small rivers, an area is defined by placing two small-
mesh, full span block nets approximately 50 to 80 m apart to stop
upstream/downstream movement of fish. Crews of two or three people using a
backpack electrofishing unit and a portable pole seine fitted with a 1/8” net
systematically electrofish the enclosed area. If possible, multiple passes of the
enclosed area are conducted to ensure all sentinel fish have been captured. This
information is used to estimate the density of the sentinel species. A target of 100
fish is the recommended sample size. If necessary, additional sampling outside
the enclosed area is conducted until 100 fish have been captured. In October,
blocking nets are not used, but 100 fish are again collected from the general
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7.3.2

7.4

7.4.1

sampling area. All fish captured during the survey are held temporarily in a
bucket of freshwater. Field notes and measurements should be recorded on the
RAMP Sentinel Fish Collection Sheet (Figure7.3) and/or in a waterproof field
book. Once the fish have been processed, all fish are released to the same area of
the stream from which they were caught.

Measurements

Data on fish lengths (£ 1.0 mm), weights (+ 0.01 g), and external appearance are
collected in accordance with methods described in Section 7.2.6. To provide
supplemental data on age classes, ageing structures from ten individuals per
sampling area may also be collected to facilitate the interpretation of future
length-frequency analyses and the identification of cohorts.

During each sampling trip, supporting habitat information is collected at each
site. including channel morphology, cross-sectional current velocity
measurements, water depth, in situ water quality measurements and vegetative
cover.

FISH TISSUE SURVEY

The RAMP fish tissue program is conducted to measure the concentrations of
chemicals present in muscle tissue of fish and to identify any potential
consumption risk to humans, fish, and wildlife. Historically, the program has
used lethal sampling methods to collect muscle tissue; however, in 2004 non-
lethal methods (i.e., biopsy needles or tissue plugs) were found to be successful.
Both methods are described below.

General

For each selected fish species, up to 25 individuals from five size classes are
targeted for mercury analyses. The target size classes used for monitoring
programs in the Athabasca River, Clearwater River, Muskeg River, and select
lakes within the RAMP regional study area are summarized in Table 7.1.

Mercury is measured in all fish selected for tissue analyses, while a more
comprehensive suite of metals and tainting compounds is completed on
composite samples (n=5 fish per composite for each sex and species
combination).
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Figure 7.3 RAMP Sentinel Species Collection Sheet. Page__ of
Creek: Start Date/Time: Start UTM (D/S): E N
Batch: End Date/Time: End UTM (U/S): E N
Crew: Photos: Roll#: Photo #s: Weather:
Fishing Gear: EF MT AG SN Net/Pass No.: Effort: Open Closed
Net/Mesh Size: EF Settings: EF seconds: #1: #2: #3:
Habitat type (%): Riffle: Pool: Glide: Gradient (%): W width (m): Habitat comments:
External Fish Health Assessment Checklist
Fork
Length Weight Stage Aging Fin Skin Bleeding/ Clubbed or Shortened
Pass# Fish ID Species (mm) (9) Code Structure Erosion Abberations | Swollen Eye | Frayed Gills Opercles Comments
Y N

<|<|<|<|<|<|=<|=<|=<|<|<|<|<|<|<|<|<|<|<|<]|<x]|=<
zlzlzlz|lz|lz|lz|zz|z|z|lz|lz|z|z|z|z|z|z|z|z|z

<
z

Stage: F=fry, J=Juvenile, A=Adult, U=Unknown

Comments:

Aging Structure: OT=O0tolith,

FR=Fin Ray, SC=Scales, CL=Cleithra




Table 7.1 Target fork length classes for the RAMP fish tissue sampling program.

7.4.2

7.4.3
7.4.3.1

Target Size Classes for Mercury Analysis (mm) Target Size

(5 fish per class) Classes for

Species Cgénnfﬁséiste

1 2 3 4 5 Female Male
Walleye 200-300 301-400 401-500 501-600 601-700 500-550 450-500
Northern pike 200-300 301-400 401-500 501-600 601-700 500-550 450-500
Lake whitefish 350-400 401-450 451-500 501-550 551-600 400-450 400-450
(Athabasca River)

Lake whitefish 200-300 301-400 401-500 501-600 601-700 400-450 400-450

(regional lakes)

Preparation for Dissections

The chemical compounds of interest dictate the equipment used for tissue
dissection. Disposable aprons or clean lab coats and gloves should be worn
during all dissections.

Metals - Special care is required to minimize the chance of contaminating
samples for metals analyses. Dissections should be done on a washable plastic
surface covered with a disposable plastic sheet that can be changed after each
dissection. The use of high quality, corrosion resistant stainless steel dissecting
instruments is often acceptable (unless low level chromium and nickel analyses
are being conducted), otherwise, knives of titanium blades can be used. All
dissecting equipment should be cleaned/washed before and between fish with a
metal-free detergent solution and rinsed with distilled water.

Organic compounds - Ensure tissues are dissected on a clean, washable surface
covered in solvent-rinsed or combusted aluminum foil that is changed after
each dissection. The use of clean high quality stainless dissecting instruments is
acceptable. All dissecting equipment should be cleaned/washed before and
between fish with distilled water, cleaned with a metal-free detergent, rinsed
with distilled water, rinsed with acetone and hexane, and then allowed to dry.
Non-chlorinated, non-powdered latex gloves should be worn when cleaning
equipment, and changed prior to starting dissections.

Lethal Sampling Methods

Prior to Dissection

As mentioned above, muscle tissue is collected from each fish for mercury
analyses. Additional muscle tissue is collected from five males and females for

composite samples. Lethal sampling is conducted in accordance with previous
protocols followed by RAMP (Golder 1998).
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7.4.3.2

7.4.3.3

Each fish is rendered unconscious by concussion and measured for fork length
and total body weight. An external health examination is also conducted
following methods outlined in Section 7.2.6. Prior to dissection, fish are sacrificed
by spinal severance and placed on a dissection pan.

Collection of Muscle for Chemical Analyses

The left side of the fish, which will be filleted to collect a sample for organics
analysis, should be placed on the solvent-rinsed aluminum foil. The right side of
the fish, which will be filleted to collect a sample for metals analysis, should be
facing up and not come into contact with the foil. Muscle tissue samples should
be collected prior to internal dissection of the fish. Muscle should be collected
above the lateral line and posterior to the dorsal fin. Skin or bone should be
removed from the muscle tissue, unless the sampling program requires them.
Minimum muscle tissue requirements per fish are 20 g for organic compound
analyses and 2 g for metals analyses (for most fish these minimum weights will
be exceeded). Muscle samples collected for organics analyses should be
individually wrapped in solvent-rinsed (hexane and acetone) aluminum foil
(not_plastic) and samples collected for metals analyses must be individually
wrapped in plastic wrap (not foil). All samples must be labeled with the fish ID,
sampling location, date, and analyses requested, stored on dry ice, and shipped
to analytical lab.

Assessment of Internal Structures

The body cavity of the fish is opened on the ventral surface by cutting from the
anus up to a point posterior to the pelvic fins. The intestine can be closed off with
a clamp to avoid any tissue contamination. Tissues are removed from the
organism using forceps. Contact between gloves and tissue is avoided. The gonads
are removed and weighed. The liver is removed from the fish using forceps or by
hand (depending on liver size) and weighed. In the event that the liver is
collected for tissue analysis then care should be taken to remove the gall bladder
from the liver without contaminating the liver tissue with bile. If the gall bladder
is punctured, the liver should be rinsed with saline solution or distilled water.

During dissections, internal organs and structures are examined for potential
anomalies using a modification of the approach described in Adams et al. (1993).
Organs and structures examined include:

* Kidney - swollen, mottled, granular;

* Spleen - color, granular, nodular, enlarged;

* Mesenteric fat - amount of fat associated with the gut and intestines;
* Hindgut - occurrence of inflammation;

=  Gall bladder - color, fullness;

* Incidence of parasites - level of infestation.
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7.4.3.4

7.4.3.5

Collection of Ageing Structures

Following removal of muscle tissue, ageing structures should be collected. The
preferred ageing structures (lethal and non-lethal) for select freshwater species
are summarized in Table7.2. These structures contain bands or annuli that
represent seasonal variation in growth and can be used to estimate the age of the
fish. The structure that is the best indicator of fish age varies from species to
species.

Structures most commonly used to age fish include scales, otoliths, and fin
rays/spines. Scales are usually removed with a knife from the left side of the fish,
above the lateral line, between the dorsal and adipose/caudal fins (Devries and
Frie 1996). Saggital otoliths are removed by placing the fish species on its dorsal
side, removing the gills with a knife, and then severing the spinal column
between the second and third vertebrae; exposed otoliths are then removed with
forceps. Otoliths and scales are stored dry in labeled envelopes (indicating
species, location, sample number, date captured, and other relevant data).
Otoliths for some species may also be stored in glycerin.

Assessing Fish Maturity
The following codes are used for assessing maturity of fish (Golder 1998):
* Unknown - State of maturity cannot be determined.

* Immature - Fry or juvenile fish with undeveloped, string-like gonads
that are small and transparent. Fish has never spawned and will not
spawn in the coming season. Male gonads will be smooth yellow, pink,
or white structures. Female gonads will be granular yellow or pink
structures.

* Maturing - Adult fish with developed gonads (i.e., enlarged, sperm or
egg development apparent). Posterior end of the gonad may thin and
undeveloped (similar to gonad from an immature fish). Fish has not
spawned before but will spawn in the coming season. Male testes and
female ovaries will be larger than those observed in immature fish but
smaller and paler than fully developed males.

* Ripe - Sexually mature adults in spawning condition with loose semen
and eggs in the gonads. Semen (milt) and eggs will be extruded with
application of slight pressure on the abdomen, which will be distended.
In males, testes will be large and white. In females, yellow/orange large
ovaries with large and transparent eggs will be apparent.

* Spent - Sexually mature adults in post-spawning condition. In males and
females, the abdomen will be flaccid, and it may be possible to extrude
small amounts of watery semen or eggs. The testes will be reduced in
size, gray to creamy white in color, and blood vessels may be apparent
on the surface. Ovaries will be reduced in size, dark orange to brown in
color, and may contain residual eggs.
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Table 7.2 Preferred ageing structures for select freshwater fish species (adapted
from MacKay et al. 1990).
Sampling Method
Species Lethal Non-Lethal
Primary Secondary Primary Secondary
Lake sturgeon Otoliths - Flrfsft pectqral -
in rays
Arctic graying Sagittal otoliths - Scales® Pectoral fin rays
Cisco Sagittal otoliths - Scales?® -
Lake whitefish Sagittal otoliths - Scales®® Pelvic fin rays
Mountain whitefish Sagittal otoliths - Scales® -
Lake trout Sagittal otoliths - F|rstﬁtrr]1rr(;(;§1elwc Scales
Bull trout Sagittal otoliths - First _three pleIV|c -
fin rays
Brook trout Sagittal otoliths - Scales®’ -
Brown trout Sagittal otoliths - Scales*’ -
Rainbow trout Sagittal otoliths - Scales®®
Cutthroat trout Sagittal otoliths - Scales -
Northern pike Cleithrum (freeze) Opercular bones First three pelvic Scales™’
and vertebrae fin rays
Goldeye Operculum - F|rstﬁtl21rr2§/splelwc Scales®®
Mooneye Operculum - Flrstﬁt:rreaisplelwc Scales®
Pelvic spine and . 1
Yellow perch Opercular bone - first 2 fin rays® Anal spines (2)
. Pelvic spine and .
Walleye Opercular bone Otoliths first 2 fin rays® Dorsal spine
. Pelvic spine and .
Sauger Opercular bone Otoliths first 2 fin rays® Dorsal spine
Burbot Sagittal otoliths - - -
Suckers spp. - Otoliths Pectoral fin rays* Scales®

Trout-perch

Sculpin spp.

Cyprinid spp.
Flathead chub

Stickleback spp.

Otoliths

Otoliths

Otoliths

Otoliths

Otoliths

Length-frequency
analysis

Scales

Pectoral fin rays*

Length-frequency
analysis

Length-frequency
analysis

Scales

Bolded structures represent the preferred aging structure for that species.

1

2

3

4

Collect proximal end.

Collect a minimum of 10 to 15 scales from the left side of the fish between the front edge of the dorsal fin and the lateral line.

Collect a minimum of 10 to 15 scales from between the dorsal fin and lateral line.

Collect a minimum of 10 to 15 scales posterior to the dorsal fin and above the lateral line.

Collect a minimum of 10 to 15 scales immediately dorsal to the lateral line, between the posterior edge of the dorsal fin and origin of the

anal fin.

Preferred for fast-growing fish.
Preferred for fish < 3 years old.
Preferred for fish < 5 years old.
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7.4.3.6

7.4.3.7

7.4.4

7.4.4.1

7.4.4.2

Collection of Muscle for Tainting Assessments

Fish tissues may also be collected to assess the tainting of fish tissues, which
affects the palatability and odor of the flesh. Fish are dissected using methods
described for organics analyses; however, additional care is taken to ensure that
fish are not exposed solvents or other chemicals during sampling.

Sample Shipping and Analysis

Samples to be analyzed for standard mercury analyses (CVAAS) are shipped
frozen to ALS Laboratories in Fort McMurray (Bay1-245 Macdonald Crescent
Fort McMurray, AB T9H 4B5). Analyses should be conducted in accordance with
methods used previously (Lab work order # L692585; job # 1393-3106). However,
a note should be included on the chain of custody (COC) that composite samples
should be analyzed using lower detection limits (mg/kg) for the following
metals: As - 0.006; Al -2; Cd - 0.01; Se - 0.06; Ag - 0.02; and V - 0.006.

Non-Lethal Sampling Methods for Tissue Mercury Analyses
General Information

Muscle tissue plugs can be used to assess contaminant concentrations (for RAMP
it is used for mercury analyses) in fish populations without having to sacrifice
large numbers of fish. Plugs of muscle can be collected from fish using biopsy
needles or dermal punches. Non-lethal sampling using this approach is
particularly advantageous in situations where target fish species are rare or
threatened. Mortalities and long-term sublethal effects on fish associated with
this approach have been found to be low (Baker et al. 2004). More detailed
information on the methodology of this approach is provided in Baker et al.
(2004).

Sampling Considerations

* Fish must be of sufficient size (fork length greater than 180 mm) to
remove a tissue plug without causing mortality.

» Tissue biopsy needles are less invasive and collect a smaller amount of
tissue. Dermal punches are more invasive and collect a larger amount of
tissue. A study conducted by Baker indicated that a mean weight of 47
mg of tissue (two composite plugs) was collected using a 3” long biopsy
needle and 126 mg of tissue (two composite plugs) was collected using
dermal punches. RAMP has used both procedures in the past. The biopsy
needle used by RAMP was 4.5 in long collected slightly more tissue. At
the time of writing, the dermal punch has been easier to acquire from the
supplier relative to the biopsy needles. A veterinarian is also required to
order the biopsy needle.

=  On live fish, all wounds must be sealed with a tissue adhesive.

RAMP SOPs 2009 7-18 Hatfield



The estimated time of collection is 30 to 45 seconds for the dermal punch
and 10 seconds for the tissue biopsy needle (trained technician).

The number of plugs collected from each fish will depend on analytical
requirements. For mercury analysis described in Baker et al. (2004),
composites of two plugs were collected to ensure tissue weights met
analytical requirements. Flett Research has refined its methodology to
measure samples from one plug.

7.4.4.3 Prior to Collecting the Tissue Sample

It is recommended that the sampling technique be practiced in advance
of field sampling on fish (with skin) purchased from grocery store.

All dissecting equipment must be cleaned appropriately prior to
sampling (washed with Liquinox then rinsed with deionized, distilled
water).

Analytical labs should be notified of number of samples that will be sent
and date of sample arrival. For the smaller tissue weights associated with
non-lethal tissue sampling, Flett Research should be used for sample
analyses. Flett recommends shipping samples early on in the week (by
Wednesday at the latest), to ensure that samples are not stored
improperly while in the care of the courier.

Prior to sampling, sample vials can be labeled and then weighed. Vial
weights should be recorded so wet weights can be estimated.

7.4.4.4 Collecting the Tissue Sample

Details on methods are taken with permission from Baker et al. (2004).

Fish should be anaesthetized with clove oil prior to being handled.

Information of the water body sampled, date and time of sampling, and
fish species, weight (g), length (mm), and sex should be recorded. An
external examination for abnormalities should also be conducted.

Using a biopsy needle - The True-Cut tissue biopsy needle is a 14-gauge
double-barreled device with a cannula for contained harvested muscle.
Estimated time of sample collection is 10 seconds. To collect a tissue
sample:

o A needle should be inserted forward at an oblique angle beneath a
scale into the dorsal musculature (i.e.,, needle should run along
muscle wall, not go through the fish cavity). If inserted improperly
the needle can penetrate the swim bladder.

o The outer barrel, which possesses a sharp leading edge, should be
extended over the inner needle to cut and capture a small tissue plug
within the cannula.
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o The needle should then be withdrawn and opened, and the tissue
sample removed with clean tweezers.

* Using a dermal punch - A 4 mm diameter Acu-Punch biopsy punch
measuring 4 inches in length is used to collect tissue plugs. Estimated
time of sample collection is 30 to 40 seconds. To collect a tissue sample:

o Several scales should be removed using the tip of the punch.

o The punch is placed against the exposed epidermis and a downward
twisting motion is used to penetrate several millimeters into the
tissue.

o The punch then is rotated parallel to the fish and twisted to cut and
capture a small piece of muscle and skin in the punch.

o The plug is blown onto a clean glass slide and the skin is removed
from the plug with a scalpel.

* The tissue plugs should be placed in the pre-weighed vial and weighed
immediately after collection to obtain a wet tissue weight. The minimum
tissue weight required is 40 mg; however, efforts should be made to
collect closer to 50 mg from each fish.

* The vial should be placed on dry ice then transferred to a freezer at the
end of the day to eliminate potential effects of moisture loss on Hg
concentrations. Care should be taken to ensure that the vial is completely
sealed.

* The wound left from the plug should be sealed with a tissue adhesive.

* Dissecting equipment should be cleaned with detergent and rinsed with
distilled water between fish to avoid cross-contamination.

* The biopsy needle should be rinsed in deionized distilled water between
fish. When sampling live fish, the needle should be rinsed with rubbing
alcohol to avoid transmitting diseases between fish.

* Fish should be allowed to recover prior to being released.
7.4.45 Sample Shipping and Analysis

Samples shipped on dry ice to Flett Research for low-level mercury analyses
should be sent by courier on a Monday, Tuesday, or Wednesday at the latest to
avoid problems with sample handling. Samples should be shipped by courier to
the attention of Bob Flett at Flett Research (440 DeSalaberry Ave., Winnipeg,
Manitoba, R2L 0Y7) for CVAFS analyses. A request should be made on the COC
for determination of wet and dry weights for tissue plug samples.
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