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EXECUTIVE SUMMARY

The 1995 fish studies consisted of sampling a variety of fish habitats in and around the
potential development area and pipeline corridor for an oilfield within the Colville Delta.
Habitats sampled included both major and minor river channels, tapped lakes, and perched
lakes. Perched lakes were further divided into low and high classifications based on their
frequency of flooding. Sampling was primarily conducted with fyke nets during the summer

and gill nets during the fall.

Perched lakes within the delta portion of the 1995 study area exceeded 2 m in water depth,
thus providing the opportunity for fish to overwinter. Tapped lakes were less than 2 m
deep, thus diminishing chances for successful overwintering. Several deep areas within the
Sakoonang Channel that provided some opportunity for overwintering were identified, but

successful overwintering would depend on winter water suitability.

Most of the fish within the Sakoonang Channel were young-of-the-year or juveniles, few
mature fish were caught. Fish within the Sakoonang Channel appeared to be moving
déwnstream towards Harrison Bay during the early summer study period (July 8 to August
5). By the end of the fyke net monitoring, few fish remained in the river channel and

tapped lakes, with most of the remaining fish being young-of-the-year.

River channel and tapped lake habitats produced similar species composition, although

broad whitefish were more abundant in tapped lakes than in channels.

Perched lakes contained mostly least cisco, broad whitefish, Alaska blackfish and ninespine

stickleback, with sporadic catches of other species commonly caught within the delta.
Least cisco populations in low perched lakes exhibited growth patterns similar to the
anadromous population found in channels, while those in high perched lakes exhibited a

wide range of growth rates. Approximately 42% of the high perched lakes contained fast-
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growing least cisco, 15% contained stunted populations, with the remaining lakes exhibiting

growth rates similar to the anadromous population.

Male least cisco from populations inhabiting both high and low perched lakes had higher
survival rates than males in the anadromous population. This finding was based on a higher
average age and greater percentage of males in perched laked populations as compared to

the anadromous population.

The Miluveach and Kachemach rivers within the pipeline corridor provided spawning for

Arctic grayling and provide feeding areas for both grayling and round whitefish.
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1995 COLVILLE DELTA FISH HABITAT STUDY
INTRODUCTION

ARCO Alaska Inc. has increased exploration activities in the Colville Delta, Alaska and is
planning an oil field development within the delta. Field development would lead to the
crossing of delta channels and lakes ice roads and pipelines. Water would be withdrawn

from lakes to support both industrial and domestic needs.

During review of both exploration and development permits, information will be required
on the biological sensitivity of delta channels and lakes. Lakes of interest include both lakes
connected to river channels during the open water period, often called tapped lakes, and
lakes isolated from regular connection with the river, called perched lakes. Perched lakes
often lack well-defined connections, however, some are of such low elevation that river
water floods them every spring during break-up, while others are flooded infrequently during
unusually high water. Perched lakes with depths greater than 7 or 8 feet often support fish
populations while the most critical use of tapped lakes is by anadromous fish that use these

lakes for feeding during the summer.

The most critical use of delta channels is by anadromous fish that move into these channels
in the fall and remain through the winter. The channels are also used to move between the
various habitats used at different seasons. A substantial body of information exists for the
major channels of the Colville Delta (Kogl and Schell 1974, Bendock and Burr 1986, George
and Kovalsky 1986, Fawcett et al. 1986, Moulton et al. 1992). These areas support
substantial fisheries in the fall and fish use of these channels is well documented. Less
information is available for the minor channels that lie between the Main (Kupigruak)

Channel on the east and the Nechelik (Nigliq) Channel on the west.

The study was designed to provide physical and biological information on these habitat types



to understand their use by various fish species. In addition, the results of the survey can be
used, in concert with previous surveys within the area, to direct any future investigations that

may be needed.

The objectives of the study are to document fish presence and habitat use in both minor
delta channels and lakes. Lakes include both isolated and tapped lakes that have not been
previously surveyed. Selected lakes are those that may be included in an eventual field

development.
METHODS
Sampling Methods

The study consisted of 2 sampling periods, one during the summer, July 8 to August 4, and
a second in the fall after ice formation, October 28 to November 6. During summer, fyke
nets were the primary sampling gear and were supplemented with minnow traps, set lines
and occasional seining. In the fall, gill nets were the only gear utilized. During 1995,
information was collected from 47 lakes and 10 river channel stations within the Colville

Delta, with additional observations from the Miluveach and Kachemach rivers (Figures 1-4).

The lake numbering system used for the study contains several pieces of information,

including the code of the initial sampler and the year of sampling. The codes are as follows:

~ Sampler Code:
MC = McElderry and Craig (1981); sampling in 1979
B = Bendock and Burr (1986); sampling in 1985
L = Lobdell; water quality sampling in 1991-1994
M = Moulton; fish sampling in 1991-1993 and 1995
First Two Numerals:

Year of Initial Sampling



(if Moulton sampled a lake previously sampled by Bendock, then the Bendock
lake number is used)

Last Two Numerals:
Numbers from 01 to 99 used to identify the individual lake sampled within a

given year.

For McElderry and Craig (1981) and Bendock and Burr (1986) sites, the number reported
by the original investigator is placed behind the sampler code and year. River channel

stations are identified by the initial letter C, as in C9501.

Fyke nets used during the summer sampling had an opening 0.9 m deep by 1.1 m wide, the
trap end was 4.9 m long, made of 9.5 mm mesh. The wings (5 m long) and lead (15 m long)
were made of 12.7 mm mesh. The fyke nets were placed along the edge of lakes where
depths permitted, usually the entire lead was not used because of steep bottom contours.
Two baited minnow traps and a set line with 15 baited hooks were set in each lake near the

fyke net. The gear was fished overnight, unless weather prevented access.

Three long-term stations in the Sakoonang Channel (C9501) and connected tapped lakes
(M9521 and M9523) were fished during the summer; at these stations, the fyke nets were
set to utilize the full length of the lead.

The variable mesh gill nets used in the fall sampling program consisted of a set of two nets,
each with three 1.8 m (6 ft) x 6.1 m (20 ft) panels. One net contained small meshes: 25
mm (1.00"), 32 mm (1.25"), and 41 mm (1.63"), the other net contained large meshes: 52
mm (2.06"), 70 mm (2.75") and 89 mm (3.50"). The nets were set in pairs at each sample

location.

Seining was conducted in two small tundra streams along the potential pipeline route -- the
Miluveach and Kachemach rivers. The streams were surveyed visually and samples were

taken when fish were sighted. A limited amount of additional seining was conducted within
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some of the Iakes within the study area, but the seine was relatively inefficient in the lakes

encountered because of steep bottom contours near the shore.

Catches were separated by gear type, and mesh size if appropriate, and enumerated by
species; fork lengths were taken for all specimens except ninespine stickleback and fourhorn
sculpin. Duration of each set was recorded to allow calculation of catch rates. Subsamples
of coregonines and Arctic grayling were retained for more detailed examination. For
retained specimens, the fish were re-measured under controlled conditions and weight to the
nearest 0.1 gram was also recorded. Sex and stage of maturity were obtained. For mature
non-spawning females and pre-spawning females and males, the gonads were removed and
weighed to the nearest 0.1 gram. Otoliths were removed from all retained specimens to

determine age-length relationships. Otoliths were read using the break-and-burn technique.

A bathymetric transect of each sampled lake was measured during the summer using an
Eagle SupraPro depth sounder for depth measurements and a Magellan Trailblazer GPS
for positioning. Salinity or conductivity was measured at each of the sampling locations.
During the summer, conductivity was measured at the surface of each lake. During the fall,
a conductivity or salinity profile in 0.5 m increments was measured at the beginning or end

of each set using a YSI Model 33 salinity/conductivity meter.
Analysis Methods

A habitat classification was used to analyze catch results. Habitats used in the analysis
were: 1) major channels, 2) minor channels, 3) tapped lakes, 4) frequently flooded perched
lakes, 5) infrequently-flooded perched lakes, and 6) drainage lakes. Major channel habitat
is composed primarily of the main Colville River between the Itkillik River and the mouths
of the Kupigruak and East channels, and the Nigliq Channel. These channels convey most

of the flow during the summer and hold substantial volumes of water during the winter.

Numerous minor distributary channels lace the delta. In total, these minor channels convey
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a substantial amount of water during the spring, but have very low to no flow during the
summer. Because of the low summer flow and shallow water, these channels warm rapidly

and provide abundant rearing habitat.

Tapped lakes have year-round connecting channels that fish can pass through during the
summer. The connecting channel is usually the drainage path for the lake, hence most of

these lakes are shallow, typically less than six feet deep.

Perched lakes often lack well-defined connections, however, some are of such low elevation
that river water floods them every spring during break-up, while others are flooded
infrequently during unusually high water. In this report, frequently flooded perched lakes
will be termed low perched lakes, while those infrequently flooded will be termed high

perched lakes.

Drainage lakes are connected to streams that drain into the Colville River or its tributaries.
One complex of drainage lakes occurs within the delta, but they are more common along
the potential pipeline corridor between the Colville River and the Kuparuk Field facilities.
The degree a lake is connected to the river channel determines the suite of species able to

utilize the available habitat.

RESULTS AND DISCUSSION

Physical Measurements

Air temperature ranged from near 20 to 0°C (Figure 5). Temperatures were highest in early
to mid-July, then decreased in late July and generally remained below 10°C, with some
exceptions, for the remainder of the summer field program. Winds were mainly from the
east, typically between 10-20 km/hr, with some periods of wind in excess of 20 km/hr
(Figure 5). A period of west winds from July 16 to 18 was missed because of instrument

malfunction, but that was the only significant west wind period during the summer study.
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Water depths were obtained from 45 lakes during the 1995 sampling. Maximum depths
ranged from 0.7 to 6.5 meters. Most lakes (32 of 45) were greater than 2.0 meters deep,

with the distribution of depths as follows:

Depths Number
(meters)  of Lakes

0-2.0 13
2.1-3.0 7
3.14.0 15
4.1-5.0 8
5.1-6.0 1
6.1-7.0 1
Total: 45

The 45 lakes measured for water depth in 1995 brings the total number of lakes with
depth information to 130. Lakes less than 2.0 meters deep were either tapped lakes
within the delta or tundra lakes east of the Colville River. Perched lakes within the

delta were all in excess of 2.0 meters deep (Figure 6).

Flow in the Sakoonang Channel had ceased when the 1995 summer sampling was
initiated on July 8. The channel was under tidal influence during the sampling period
(Jul 8 to Aug 4) except for a 3 day period when high water caused by rainstorms

overtopped the upstream end of the channel.

Most of the Sakoonang Channel was less than 2 meters deep during the summer,

indicating little potential for overwintering. Several areas deeper than 2.0 meters were
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found, however, indicating some areas for potential overwintering (Figure 7). A
maximum depth of 8.0 meters was observed. Sampling at these deep areas in November
revealed elevated salinity (8-9 %o by Nov 4, 1995), indicating upstream movement of

marine water by that time.

Conductivity tended to be low in most of the lakes surveyed. Seventeen, or 38%, had
conductivities less than 100 mho/cm, with an additional 31% between 100-199
mho/cm. High conductivities were measured in one perched lake (Lake M9522: 2700
mho/cm) and one tapped lake (Lake 1.9278: 3580 mho/cm), indicating marine

influence.

Biological Observations

Catch Summary

Fifteen species of fish were caught during the 1995 sampling effort, accounting for a total
of 38,701 fish from 15 species, with the majority (37,142) captured by fyke net during the
summer (Table 1). Over 75% of the captured fish were ninespine stickleback.

Whitefish, cisco and Arctic grayling accounted for 23% of the remaining catch (or 94%
of the catch excluding sticklebacks). Least cisco and broad whitefish were caught in
similar abundance during the summer, followed by round whitefish. Least cisco were the
dominant species in the fall sampling. Minnow traps, set lines and seines were relatively

ineffective, with few fish and species captured.

Fish Occurrence in River Channels and Tapped Lakes. Fish catches within the
Sakoonang Channel and associated tapped lakes consisted of 13 species, and were
dominated by least cisco and broad whitefish, with round whitefish and humpback
whitefish also common (Table 2). Catches in both habitats were similar in composition,
although broad whitefish outnumbered least cisco in tapped lakes, while least cisco were

more numerous in the river channel samples.
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Fish appeared to be leaving the Sakoonang Channel during the July 8 to August 4
sampling period. Catch rates tended to be highest during the early portion of the
sampling period, with declining catch rates as sampling progressed (Figure 8). Catches
increased in late July for least cisco, these increased catches were composed primarily of
young-of-the-year (Figure 9). By early August, few of the dominant species were being
caught in the study area (Figures 9 to 12). Catches during the entire sampling period
were dominated by juveniles of all species. Few mature fish of any species were caught,
with most being ages 0 and 1. This pattern is similar to that observed in 1985, when
sampling in the major channels of the Colville River revealed a downstream movement
of broad whitefish and least cisco through July into early August, then a return

movement from mid August to early September (Figures 13 to 14).

Fish Occurrence in Perched Lakes. Low perched lakes were restricted to Study Area 1,
high perched lakes occurred throughout the delta study area and to the east of the
Colville River (Figures 2-4). Ninespine stickleback were the most abundant species
caught in perched lakes during summer fyke net sampling, often being very abundant.
Least cisco dominated the non-stickleback catch, followed by broad whitefish and Alaska
blackfish (Table 2). Excluding sticklebacks, least cisco were 96% of the catch in low
perched lakes, 50% in high perched lakes during summer and 96% in both lake types
during the fall (Table 3). Few other species were captured.

The relatively high contribution of broad whitefish to the catch in high perched lakes
(18.2% of the fyke net catch) was caused by a high catch in one lake, where 13 of the 16
total broad whitefish from this habitat were taken. The fall catch of broad whitefish
from high perched lakes (2.3%) is probably a more accurate representation of this
species. The lowest catches were recorded from a complex of lakes near the Kuparuk
Field, in the eastern portion of the proposed transportation corridor. These lakes were
relatively shallow compared to lakes within the delta and contained only ninespine

sticklebacks.



Fish Occurrence in Drainage Lakes. Drainage lakes occurred along the eastern shore of
the main Colville River. Arctic grayling were the dominant species, comprising 52% of
the catch. Most of this dominance was caused by a high catch in one lake, however,
Arctic grayling were taken in 4 of the 7 drainage lakes sampled. Other abundant species
included least cisco and Alaska blackfish, with round whitefish, humpback whitefish and
broad whitefish also caught. These lakes were connected to the Colville River via small
creeks, thus facilitating movements into and out of the lakes by any freshwater fish

species found in the river system.

Fish Occurrence in Tundra Streams. Fish caught within the Miluveach and Kachemach
rivers included Arctic grayling, round whitefish and ninespine stickleback. Arctic grayling
within the Miluveach River included young-of-the-year (27-36 mm) and larger juveniles
(90-174 mm) (Figure 15). Adult grayling were not observed. Round whitefish in the
Miluveach River ranged between 164-243 mm; again, adults were not observed. These
findings are consistent with those reported in Moulton (1980), who reported the same.
species in similar size ranges from a survey conducted in July 1980. Only young-of-the-
year and juvenile Arctic grayling and ninespine stickleback were caught in the lower

reaches of the Kachemach River.
Growth and Maturity Patterns

Riverine Populations. Age-length relationships of broad whitefish, humpback whitefish
and least cisco canght by fyke net in the Sakoonang Channel were generally similar to
those observed in 1985 over the entire age range (Figure 16). Closer examination of the
younger ages indicated that growth in recent years has been more rapid than that
observed in 1985 (Figure 17). Since the growth difference is observed in all three
species, it is unlikely to be an artifact of sample size or procedure. The 1985 samples
were collected from the main channels, while the 1995 samples were from the Sakoonang
Channel. It is possible that the difference in habitat could account for much of the

observed difference, since the Sakoonang Channel, characterized by shallow, low velocity
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water, would warm more rapidly than the deep main channels and could promote more
rapid growth. The differences in habitat could influence both food supply and growing

conditions.

Few of the fish captured within river channels or tapped lakes associated with the
Sakoonang Channel during the summer or fall had reached maturity. Less than 1.5% of
the least cisco had reached the length of first maturity (250 mm), while less than 0.5% of
the broad whitefish and humpback whitefish were large enough to mature. In contrast,
mature fish were commonly caught in main channels. For example, during fall sampling
in the main Colville River, 87% of the least cisco captured by gill net were mature, along
with 22% of the broad whitefish and 38% of the humpback whitefish.

Lacustrine Populations. Least cisco from lakes demonstrated a variety of growth
patterns, depending on the type of lake inhabited. Populations in low perched lakes
showed growth similar to that seen in the anadromous population associated with river
channels (Figure 18). This pattern could result from the introduction of fish of various
sizes during break-up. An alternative explanation would be that the annual flooding

creates similar productivity or feeding conditions across the low perched lakes.

Least cisco populations in high perched lakes demonstrate a variety of growth patterns,
from growth rates much lower to rates much higher than the anadromous population,
with a range of all possibilities between the extremes (Figures 18 and 19). The growth
pattern within a lake showed variability similar to that seen within the anadromous and
low perched lakes. These differences in growth rates between lakes have previously
been described in Moulton (1994), who classified the various populations as normal,
large or stunted based on growth characteristics. Based on this classification, 11 of 26
evaluated high perched lakes throughout the delta contained normal, 11 contained large
and 4 contained stunted least cisco. There was no obvious geographical separation of
the different forms; all were spread throughout the delta, with the various forms

sometimes occurring in adjacent lakes (Figure 20).
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Reproductive activity was readily apparent within lacustrine populations of least cisco.
Mature least cisco were caught in 2 of the 5 low perched lakes and 10 of 21 high
perched lakes within the delta or along the east bank of the Colville River. Within high
perched lakes, over 58% of the captured least cisco were mature and 33% were in pre-

spawning or spawning condition.

Male least cisco outnumbered females in both low and high perched lakes (62% and
60% males, respectively). Conversely, males were only 35% of the catch from the
anadromous population (Table 4). Males in perched lakes had a longer life span than
males from the anadromous population, averaging in excess of 9.5 years, compared to 6.7
years for anadromous males. Females from all populations averaged between 8.1 and
8.9 years. Few anadromous males (12%) exceeded age 10, compared to over 50% of the
males from high perched lakes (Table 4). The pattern indicates that lake residence is
more benign, at least for males, than the annual migration between coastal regions and

river channels undertaken by the anadromous population.
Fyke Net Mortality Rates

Sampling mortality was calculated by species for the long term sets at river channel and
tapped lake stations. Mortality was highest in rainbow smelt {33.9%), which primarily
consisted of larvae (Table 5). All captured rainbow smelt were less than 85 mm long,
with 80% at 60 mm or less. The second highest mortality was observed in least cisco, at
3.3%, with mortality highest in the smaller sizes; 94% of the least cisco mortalities were

100 mm or less.
Gear Effectiveness

The effectiveness of the fyke nets in lakes within the Colville Delta was evaluated to
assess the validity of the findings based on that gear type. The perched lakes within the

delta often had steep bottom contours near shore, which restricted the locations where
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fyke nets could be set. There was often low confidence in fyke net sets, particularly
when catches were low. To test the effectiveness of the fyke nets, eight lakes that had
no or low catches of least cisco in the fyke nets were re-sampled in the fall with gill nets.

One lake that had produced high catches of least cisco during the summer was also re-

sampled.

The comparison of gill net to fyke net catches confirmed that the fyke nets were
relatively ineffective at catching ciscoes and whitefish in lakes with steep nearshore
contours (Table 6). The fyke nets, however, were more effective at catching smaller -
species, such as Alaska blackfish, slimy sculpin and ninespine stickleback. Least cisco
were caught by gill net in four of the five lakes in which none were caught during the
summer. Overall catch rates of least cisco and broad whitefish were an order of
magnitude greater in gill nets than in fyke nets. There was only one lake, L9313, that

produced least cisco during the summer, but failed to yield any to the gill nets.
CONCLUSIONS

1. Perched lakes within the delta portion of the 1995 study area exceeded 2 m in water
depth, thus providing the opportunity for fish to overwinter. Tapped lakes were less than
2 m deep, thus diminishing chances for successful overwintering. Several deep areas
within the Sakoonang Channel that provided some opportunity for overwintering were

identified, but successful overwintering would depend on winter water suitability.

2. Few mature fish were captured within the Sakoonang Channel, the catches were

dominated by young-of-the-year and juveniles for most species.

3. Fish within the Sakoonang Channel appeared to be moving downstream towards
Harrison Bay during the early summer study period (July 8 to August 5). By the end of
the fyke net monitoring, few fish remained in the river channel and tapped lakes, with

most of the remaining fish being young-of-the-year.

12



4. River channel and tapped lake habitats produced similar species composition,

although broad whitefish were more abundant in tapped lakes than in channels.

5. Perched lakes contained mostly least cisco, broad whitefish, Alaska blackfish and

ninespine stickleback, with sporadic catches of other species commonly caught within the

delta.

6. Least cisco populations in low perched lakes exhibited growth patterns similar to the
anadromous population found in channels, while those in high perched lakes exhibited a

wide range of growth rates.

7. Male least cisco from populations inhabiting perched lakes have higher survival rates

than males in the anadromous population.

8. The Miluveach and Kachemach rivers are spawning areas for Arctic grayling and

provide feeding areas for both grayling and round whitefish.
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Table 1. Fish caught by each gear type during the 1995 sampling program in and near the

Colville Delta.
Summer
Fyke  Minnow  Lake Stream Fall
Net Trap Seine Seine  SetLine GillNet  Total
Broad whitefish 3,287 0 0 0 0 42 3,329
Humpback whitefish 480 0 0 0 0 8 4388
Round whitefish 1,074 0 0 27 0 2 1,103
Least cisco 3,369 0 36 0 0 406 3,811
Arctic cisco 2 0 0 0 0 7 9
Arctic grayling 140 0 0 26 0 11 177
Rainbow smelt 248 0 0 0 0 0 248
Burbot 18 0 0 0 0 7 25
Alaska blackfish 32 10 0 0 0 3 45
Longnose sucker 76 0 0 0 0 2 78
Arctic flounder 1 0 0 0 0 0 1
Fourhom sculpin 146 0 0 0 1 11 158
Slimy sculpin 4 2 0 0 0 0 6
Ninespine stickleback 28,264 328 629 1 0 0 29,222
Threespine stickleback 1 0 0 0 0 0 1
Total Catch: 37,142 340 665 54 1 499 38,701
Number of Species: 15 3 2 3 1 10 15
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Table 3. Species composition from project area habitats during 1995 (excluding sticklebacks).

Summer Fyke Net: Percent of Catch

Low’ High'

Major Minor Tapped  Perched  Perched Drainage
Species Channel  Channel Lake Lake Lake Lake
Broad whitefish -- 323 42.0 0.0 18.2 1.0
Humpback whitefish -- 54 58 0.4 0.0 2.0
Round whitefish -- 16.7 10.5 0.0 1.1 59
Least cisco -- 37.8 354 96.2 54.5 29.7
Arctic cisco -- 00 0.0 0.9 0.0 0.0
Arctic grayling - 19 0.6 0.0 1.1 52.5
Rainbow smelt -- 22 33 0.0 0.0 0.0
Burbot - 0.3 0.1 0.0 0.0 0.0
Alaska blackfish -- 0.1 0.0 2.1 18.2 89
Longnose sucker - 0.8 0.9 0.0 23 0.0
Arctic flounder - 0.0 0.0 0.0 0.0 0.0
Fourhorn sculpin -- 24 1.3 0.4 0.0 0.0
Slimy sculpin - - 0.0 0.0 0.0 45 0.0
Total Catch: Not 2,915 5,539 235 88 101
(excluding sticklebacks) Sampled
Fall Gill Net: Percent of Catch

Low High

Major Minor Tapped  Perched  Perched Drainage
Species Channel  Channel Lake Lake Lake Lake
Broad whitefish %1 72.7 -- 4.0 23 -
Humpback whitefish 8.1 0.0 -- 0.0 0.0 -
Round whitefish 2.0 0.0 -- 0.0 0.0 -
Least cisco 46.5 15.2 - 96.0 96.8 --
Arctic cisco 4.0 9.1 - 0.0 0.0 --
Arctic grayling 11.1 0.0 -- 0.0 0.0 -
Rainbow smelt 0.0 0.0 -- 0.0 0.0 -
Burbot 7.1 0.0 -- 0.0 0.0 --
Alaska blackfish 0.0 0.0 -- 0.0 0.9 --
Longnose sucker 2.0 0.0 -- 0.0 0.0 --
Arctic flounder 0.0 0.0 - 0.0 0.0 -
Fourhorn sculpin 10.1 3.0 -- 0.0 6.0 --
Slimy sculpin 0.0 0.0 -- 0.0 0.0 -
Total Catch: 99 33 Not 25 342 Not

Sampled Sampled

! low perched lake = perched lake likely to be flooded on an annual basis, often with a high water channel,
high perched lake = perched lake flooded on less than an annual basis, no obvious high water channel.
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Table 4. Comparison of least cisco sex composition and survival in lakes and channels of

the Colville River delta.

Female

Male

Standard Sample

Standard Sample

Population Parameter Value Deviation Size Value Deviation Size
Percent Composition
Anadromous Population
(River Channels+Tapped Lakes) 64.7% 123 35.3% 67
Low Perched Lakes 38.3% 63 61.7% 100
High Perched Lakes 40.4% 327 59.6% 482
Mean Age (>=age 3)
Anadromous Population
(River Channels+Tapped Lakes) 8.63 4.14 115 6.66 338 58
Low Perched Lakes 8.11 5.26 63 9.51 473 o8
High Perched Lakes 8.95 4.12 303 9.97 429 447
Percent >age 10
Anadromous Population
(River Channels+Tapped Lakes) 26.0% 123 11.9% 67
Low Perched Lakes 27.0% 63 44.0% 100
High Perched Lakes 41.0% 327 51.2% 482
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Table 5. Fyke net mortality rate during summer 1995, Colville Delta.

Number
Number Found Dead  Percent

Species Captured in Net Mortality

Broad whitefish 3,273 79 2.4%
Humpback whitefish 480 13 2.7%
Least cisco 2,496 82 3.3%
Arctic cisco 2 0 0.0%
Round whitefish 1,074 10 0.9%
Arctic grayling 140 1 0.7%
Rainbow smelt 242 82 33.9%
Burbot 18 0 0.0%
Longnose sucker 75 0 0.0%
Alaska blackfish 8 0 0.0%
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Table 6. Comparison of catches from fyke nets and gill nets in Colvilie Delta lakes, 1993.

Fyke Nets (Summer) Gill Nets (Fall)
Effort Catch Effort Catch
Lake (days) Species per Day (days) Species per Day
1.9279 2.90 Ninespine stickleback 3,386.0 0.92 None 0.0
L9281 2.82 Ninespine stickleback 2015 0.87 Least Cisco 60.8
Alaska Blackfish 2.3
L9310 - 1.61 Least Cisco 0.6 0.94 Least Cisco 275
Alaska Blackfish 23 Broad Whitefish 2.1
Slimy Sculpin 1.9
Ninespine stickleback 106.5
L9311 2.06 Ninespine stickleback 2420 0.88 Least Cisco 423
Broad Whitefish 1.1
L9312 1.83 Broad Whitefish 05 0.92 Least Cisco 67.6
Alaska Blackfish 0.5 Broad Whitefish 5.5
Slimy Sculpin 05
Ninespine stickleback 10.9
L9313 1.84 Least Cisco 27 0.86 None 0.0
Alaska Blackfish 33
Ninespine stickleback 39.2
L9316 0.70 Least Cisco 28.7 0.93 Least Cisco 258
Alaska Blackfish 29 Broad Whitefish 1.1
Ninespine stickleback 106.0
L9342 2.57 Least Cisco 04 0.98 Least Cisco 58.0
Ninespine stickleback 3615 Alaska Blackfish 1.0
M9321 0.89 Ninespine stickleback 246.5 0.97 Least Cisco 99.5
Total: 17.22 Least Cisco 1.6 8.26 Least Cisco 43.0
Broad Whitefish 0.1 Broad Whitefish 1.1
Alaska Blackfish 0.8 Alaska Blackfish 04
Slimy Sculpin 02 Slimy Sculpin 0.0
Ninespine stickleback 719.5 Ninespine stickleback 0.0
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Figure 15. Length frequency distribution of Arctic grayling and round whitefish caught in the
Miluveach River, 1995.

36



0t

sieaA Ui oby
62 02 S 0 S 0
| ! L {
g
i
00s1) Jses]
. @W--l
a8
o* mu |
. 8,
* 1848%C
* o 4 . -
. o uomowmm .
o] OOAOU.M M ¢ —
L]

0s

001

0sl

002

0s¢

oce

0se

ooy

oSy

005

0ss

009

o¢

(861 =510p uado ‘5661 = SI10p PIIOS) S661 PUE $861 WIS SNAIOD
ap ut saxe| padde; pue SjuTEYD J9ALI UL JBNIED 00SID 1SBI] pue ST M yoeqdiuny Ysgaimm peoaq 1oj sjo1d Japeoss o8e sA yidua] "9| oxBy

sJea ui aby
¢ 02 S O & 0
| | 1 | i
USYSUUM Yjoeqduint om
omm —
.
Q
* 0
*9
¥ 1s) e
oooo
** O
. ‘s -
L J 0@
o) . o
. [¢) 4
o Q
]
[ —
Gg6L o
G661 7

0S

coL

ost

ooZ

0s¢

0ot

0st

oov

osy

00%

05S

009

ot

siea) Ui aby
¢ 02 SL 0F S

0

USySRUM peo.g

L4
{Dm
SNk D &

00 oID«D
&0 O

L

0s

ool

0si

00e

8 8 8
[3r] ™ o~
(ww) yibua o4

o
<
-

0sy

00s

0SS

009

0S8

37



PUE S|UUBYD JIATI UT 1YSNED 00SID JSBI| PUB YSIJAIYm }IEq

(9861 °I& 13 112oMmE] WI0IJ BIBP C36]

(sieak) oby
6 8 L 96 ¥ € 2 |

02s17) 15897

I i_J_ 1

ll;lllglllj

0s

00l

0sl

00¢

0S¢

00¢

0se

ooy

0SSy

‘UOIIEIASD PIEPUEIS | = SIBq [EDIMRA) S661 PUE §861 ‘B 21[1A]0D ay3 Ul saxe| padde)

(sieah) aby

6 8. 9 ¢ ¥ ¢!

{ i I || ]

USLBIUAA Hoeqduiry

M G86l —o-—

G66) —=—

t 1

IS U A A IS BT

IIIIIllllllllllllllilJlllllll

0S

001

05l

00Z

09¢

00¢

0se

00¥

oSy

(sieal) oby
6 82 96¢S ¥ € I

T 1T 17T 17T 17T 1 T 1

YSysSium peod ’

i

S SEPURE TR NS T Y S T

|

[T B

dwny ‘ysijenym peoiq g o) | 23t Joj a9e je f3Bus| ued L] 2Indrg

0S

00l

051

Q
o
13

o
Te
™~

(ww) ybua o4

00¢

0Ge

(04

osy

38



25

o
e o
9 & 9 ..:.. -8 o
- e “ - w
. cem » . O W L
[ X L 1 K] som ] = Q@ w o
6 B saEr om o . qu 2 - QO
M NENN W SE e O W i‘U o
. - LXTY ) cun e .o -
L ] & & Sl D 48 4 MNFED SED aRlllline ¢ D) .C
¢ses osmea T o o
G e P GO B me o 0 @AM o ‘_CD
-* *2e 400 SN M BID B ¢ am ¢ U)
L] & 80 o bEs B s 89 <
L L. X I %1 1] [ ] -t & el @ ¢ *e oS
. » . " sm smmman
4. W ™ 6 i 8 AEEREN n
s eoe s emanmn + ¢ eme
0 EEIEES ¢ CESEDNE e
4 IS M
| I ! i L L ° I ! o
L ]
(=] o [=] (=] o (=] o o o o
uy o Ve o u (=] [¥e) o w
~ ~r ™ (3] 4] N - -
Xy ]
o~
[]
* E N
w
- ° g o
. fark % - O
s >
3 £
- o o
- o
<
. .
. e
- oam— 'y
. -
som We._
.
| | | i { \ 1 o
(=] < o o o o o =) (=] o
[Ty Q i (=] [Ved (=] u» o u
=r - o (] o o -~ -
(Yo}
N
o
N
1]
35 ¢
= ]
§ T Lo
= é_ b
ig -
© o
-—
o
<
[Ty ]
L N}
.
f | ! | l 1 o
=] [=) [ =] o L= [y o [ ] [ =]
wy o [Ty ] [ =] (Yo} o (Tp] o 0
o ~r ) (3] o™ o -— -~
(wuw) Yibus o4

39

Figure 18. Comparison of growth for least cisco caught in various Colville Delta habitats.
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APPENDIX TABLES

Appendix Table 1. Catch by fyke net at each station sampled during 1995 summer
sampling in the Colville Delta (data are number of fish by station, date and hours of

effort).

Appendix Table 2. CPUE (in fish per 24 hours) by fyke net at each station sampled
(data are CPUE by station, date and hours of effort).

Appendix Table 3. Catch by gill net at each sampled station during 1995 fall sampling in
the Colville Delta.

Appendix Table 4. CPUE (in fish per 24 hours) by gill net at each sampled station
during 1995 fall sampling in the Colville Delta.

Appendix Table 5. Catch by minnow traps at each sampled station during 1995 summer
sampling in the Colville Delta (two minnow traps set overnight)

Appendix Table 6. Least cisco length frequency by date and station - 1995 river channel
and tapped lakes.

Appendix Table 7. Broad whitefish length frequency by date and station - 1995 river
channel and tapped lakes.

Appendix Table 8. Humpback whitefish length frequency by date and station - 1995
river channel and tapped lakes.

Appendix Table 9. Round whitefish length frequency by date and station - 1995 river
channel and tapped lakes.

Appendix Table 10. Length frequency of least cisco at perched, drainage and
miscellaneous tapped lakes during 1995 (F = fyke net, G = gill net).

Appendix Table 11. Length frequency of broad whitefish at perched, drainage and
miscellaneous tapped lakes during 1995.

Appendix Table 12. Length frequency of Arctic grayling at perched and drainage lakes
during 1995. :

Appendix Table 13. Fyke net effort (in hours) at continuous sampling stations in the
Sakoonang Channel (C9501) and tapped lakes (M9521 and M9523), Colviile Delta 1995.

Appendix Table 14. Fyke net and gill net effort (in hours) at various habitats in the
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Colville Delta during 1995.

Appendix Table 15. Minnow trap effort (in hours) at various habitats in the Colville
Delta during 1995.

Appendix Table 16. Set line effort (in hours) and seine effort (in number of hauls) at
various habitats in the Colville Delta during 1995.

Appendix Table 17. Water temperature and conductivity at continuously sampled
stations in the Sakoonang Channel and tapped lakes in the Colville Delta, 1995.

Appendix Table 18. Water temperature and conductivity at Colville Delta lakes
surveyed in summer, 1995.

Appendix Table 19. Water temperature and conductivity at Colville Delta lakes
surveyed in fall, 1995.

Appendix Table 20. Water temperature, conductivity and salinity at Colville Delta river
channe] stations surveyed in fall, 1995.

Appendix Table 21. Mean length at age for least cisco caught by fyke net from river
channels and tapped lakes during summer 1995.

Appendix Table 22. Mean length at age for broad whitefish caught by fyke net from
river channels and tapped lakes during summer 1995.

Appendix Table 23. Mean length at age for humpback whitefish caught by fyke net from
river channels and tapped lakes during summer 1995,

Appendix Table 24. Mean length at age for round whitefish caught by fyke net from
river channels and tapped lakes during summer 1995.
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Appendix Table 7. Broad whitefish length frequency by date and station - 1995 river channel and tapped lakes.
(Stations C9501, M8521 and M9523 are fyke net catches, others are gill net catches)

Fork
Length €951 C8501 C9501 C8501  C9501  C€9501  C9501  €9501  €9501 €501 €501 €950t Co501
{mm} 7/0/95  710/95 7M1/95 TA495 THIO5 TN405 TNS/ES TNEMES TNTIES THBRS THG/8S  TR0B5  TI2185
30
40 7 2 3 1 1 1 3 2 1
50 2 1
€0
70 3
80 3
90 15
100 21 1
20
3

2 1 1
14 G 3 1
21 11 20 10
18 18 14 41

8 10 10 24

1

110

120

130

140 1 1
150 1

160

170

180 1

190 2
200

210 1
220
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Total: 68 0 4 18 86 55 €2 104 38 17 4 36 S
Effort (hr 16.52 14.83 16.08 28.42 18.00 25.83 2433 2450 2475 2217 2425 23.00 24.33
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Appendix Table 7. Broad whitefish length frequency by date and station - 1935 river channel and tapped lakes.

Fork
length C9501 C€9501 C9501 C€9S501  C9501  CeS01  C9S501  CeS501  Ce501  €9501  Cstd1 €950t Co501

(mm) 7/22/95 7/23/95 7/24/95 7/25/95 T/26/95 T/2T/9S  7/28/95 7/29/95 T/30/95 7/31/95 BAMBGS  B/2/95  8/3M95
30

40 1 1 1

50 2 6 2 20 18 31 1 S 10 2
60 1 15 9 9 2 2 2 4
70
80
90
100
110
120
130
140 1
150
160
170 2 4
180
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Total: 23 12 21 22 36 70 58 51 7 14 46 7 23
Effort (hr 2642 2225 2508 2342 2342 2417 2492 2292 2283 2283 2442 2425 2550
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Appendix Table 7. Broad whitefish length frequency by date and station - 1985 river channel and tapped lakes.

Fork
Length €501 M9521 M9521  ME521  MB521  MSS521  M9S521  M9521  ME521  M9521  MBS21 MES21 Mas2t
(mm)  B/4/95  T/G95  7/10/95  THA/9S TH2/ES  TM3OS TM4/9S TNS/95  7A6/95 7/17/95  TN8/85  TMS/AS  7/20/95
30
A0
S0 1
60 1 1
70
80
90
100
110
120
130
140
150
160
170
180
150
200 1
210
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Total: 14 3 66 12 61 57 53 52 S8 123 9 56 24
Effort (hr 22.25 18.25 23.00 25.08 23.08 24.33 24.00 2375 2417 2458 2350 2383 2417
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Appendix Table 7. Broad whitefish length frequency by date and station - 1995 river channel and tapped lakes.

Fork
Length MU521 MO521 M9521  MO521  ME521  MO521  MS521  MSS21 M9521  M9521 MBS21 M9S21 M952t

~{mm)  7/21/95 T/R22/95 TI2395  TR2AIOS  TrS/85  T26/95  TI2T/S  7/28/85  T/25/85 T/30/9S TINS5 BG5S  BR/SS
30 1

40 1 2 1 3

50 1 2 3 2 2 2 1

60

70

80 1 1

S0
100
110
120
130
140
150
160
170
180
190
200
210 2
220

230

240 1 1
250 1
260 1 1

270 1 2 1
280 1 1

2%0 1

300

310
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Total: 15 44 16 18 19 29 16 53 130 35 32 7 2
Effort (hr 2400 2400 24.00 2442 2400 23.17 2417 2825 23.00 2367 23.58 24.67 24.25
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Appendix Table 7. Broad whitefish length frequency by date and station - 1995 river channel and tapped lakes.

Fork

Length M9521  M9521  M9523 M9523  M9523  MI523 M9523 M523 M523 MB523 M9523 M9523  MS8S23
{mm)  B/3/85 874195 T7A3/95 THAGS TS5 TAGRS  TIAT/OS  TNBIGS TN9SS  720/85  TI21/95  TI22195  Tr23/95
30 1

40 10 3 1 1 1 2
50 1 3
60
70
80
90
100
110
120
130
140
150
160
170 1
180
190
200
210
220
230 1 1
240
250
260 1 2 1 1 4

270 1 3 1
280 2 1 3
290 2 1 1 1
300 1

310

320 1

330

340
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Total: b 5 15 78 230 212 93 35 22 41 41 182 14
Effort (hr 25.42 2200 16.75 2.50 23.33 24.50 25.67 22,67 2417 23.17 24.08 25.00 22.92
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Appendix Table 7. Broad whitefish length frequency by date and station - 1985 river channel and tapped lakes.

Fork
Length M9523 M9523 M9523 M9523 MO523 MO523  MO523  MOS23  MO523  MB523  MOS23 wMSS23

(mm)  7/24/95 /2595 7/26/95 T/27/95 T/28/95 T/29/95  7/30/95  T/31/95  BM/9S  BFA95 BG5S /495
30

40 1 2 1 1
50 3 1 1 1

60 1
70

80

90 1

100

110 1 7 3 2 1
120
130
140 3
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Total: 10 50 33 43 27 7 2 2 4 3 17 40
Effort (hr 24.83 2350 2333 2400 2550 23.58 292 2275 2442 2417 2542 22.00
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Appendix Table 7. Broad whitefish length frequency by date and station - 1995 river channel and tapped lakes.

Fork Gill Nets
Length C9504  CB8505 Ccas06  C8510 Co5M1 Ccg512  C9513
{mm) 10/31/95 11/4/95 11/4/85 10/28/65 10/30/5 10/30/85 10/31/95

-
8
LiiOiw

Y
-
o

480
490
S00
510
520
530
540
S50
S60

Tetal: 24 0 0 5 2 0 2
Effort (hrs 20.29 2279 20.54 26.54 20.79 24.71 21.12
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Appendix Table 11. Length frequency of broad whitefish at perched, drainage and miscellaneous tapped lakes during 1995.
(F = fyke net, G = gill net).
[ Low Perched] High Perched Lakes _V Drainage | Tapped Lakes |
Fork L9316-G  L9310-G L9311-G L9312-F 19312-G L9318-F L9333.F M9508-F Me502-F (9278-F MES525-F
Length Nov 6 Nov 3 Nov 2 Jul 26 Nov 2 Jul 14 Jul 20 Jul 25 Jul 20 Jul15 Jul 18
{mm)  223hr 227hr 208k 200kt  21.7hr  242hr  234hr  948hr 203 hr  243hr 230hr
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Appendix Table 12. Length frequency of Arctic grayling at perched and drainage lakes during 1995.

| High Perched | Drainage Lakes ]
Fork L9332-F LO118-F L9334-F M3I501-F MI502-F
Length Jul 18 Aug 3 Jul 21 Jul 20 Jul 20
_{mm) 228 hr 522hr 242hr  227hr 203 hr
30
40
S0
60
70 2
80 3 3 1
90 2
100
110 1
120 1
130 1 3
140 3 1
150
160 1
170 1 2 1
180 4
180 1
200 2
210 4 1
220 1
230 1
240
250 1
260 1 2
270
280
280 1
300 1
30 1 2
320 3
330
340
350 1
360 3
370
380
390
400




Appendix Table 13. Fyke net effort (in hours) at continuous sampling stations in the Sakoonang Channel
{C9501) and tapped lakes {M9521 and M2523}, Colville Delta 1995.

Stations

Date C8501 Ma521 M3523

7/9/95 16.52 18.25 -
710185 14.83 23.00 -
711795 16.08 25.08 -
712195 28.42 23.08 -
T7/13/95 18.00 24.33 16.75
TH14/95 25.83 24.00 22.50
7115195 2433 2375 23.33
THH/E5 2450 2417 24.50
7117195 24.75 24.58 25.67
T18/35 2217 23.50 2267
7118/95 24.25 2383 2417
7120195 22.00 2417 23.17
7121185 2433 24.00 24.08
7122/95 25.42 24.00 25.00
7123195 2225 24.00 2292
7124195 25.08 24.42 24.83
TI25/95 2342 24.00 23.50
7126195 23.42 23.17 2333
7127195 2417 2417 24,00
7/28/95 2492 2525 25.50
7129195 2292 23.00 23.58
7130/95 22.83 23.67 2292
731/95 22.83 2358 2275
8195 24.42 2467 2442
8/2/95 2425 24.25 2417
8/3/85 2550 25.42 25.42
8/4/95 22.25 22.00 22.00




Appendix Table 14. Fyke net and gill net effort (in hours) at various habitats in the Colville Delta during 1995,

Fyke Net Effort Gill Net Effort
Sampling Sampling
Station Duration Station Duration
Habitat Number Date  (hours) Habitat Number Date {hours)
Drainage Lake L9119 B/3/95 52,20 Low Perched Lake Le316 11/6/95 2233
19123 7131495 2237 High Perched Lake L9279 1175195 22.00
19334 7121195 24.17 L9279 11/5195 200
Ma501 7720195 267 L9281 11/5/95 20.92
Ma502 7/20/35 20.25 L9281 11/5/95 21.08
MC7903 7130195 21.22 L9310 11/3/95 2267
MC7903 7130/95 21.00 19311 1172195 20.67
Low Perched Lake B8S34 719/85 20.50 Lo3t11 1172195 21.00
19283 7119/95 20.92 19312 1172195 21.33
19314 TH16/95 2167 L9312 11/2/95 22.00
L9316 TN5/5 16.75 L9313 11/1/85 20.58
M9524 718195 2117 L9313 11/1/85 20.83
High Perched Lake = B8333 N85 2367 L9342 11/3/45 23.58
L9120 8/1/95 21.53 19342 1143795 23.92
L9121 81/95 2233 Ma321 11/6/95 2317
L9122 711195 2313 Ma321 11/6/95 23.08
L9279 M195 28.00 River Channel C8504 10/31/95 2017
L9279 7127195 24.08 C9504 10/31/95 2042
19279 71268185 17.63 Co505 11/4/95 22.83
19280 TH2/95 20.27 C9505 11/4/95 22.75
19281 M1/85 25.62 C9506 11/4/95 20.50
Lozg1 7127195 21.03 C9506 11/4/95 20.58
19281 7/28/95 2112 Ce510  10/29/95 2875
L9310 TAIOG 18.30 Ce310  10/29/95 26.33
L9310 7126195 20.25 Ca511 10/30/95 2033
L9311 TH395 2262 €951 10/30/95 21.25
L9311 /28195 26.87 Ce512 10/30/85 24.67
La3t12 714195 2387 Ce512 10/30/95 24.75
L9312 T126/35 20.00 Co95i3 10/31/95 21.42
L9313 7114195 23.33 9513 10/31/95 20.83
L9313 7126195 20.73
La317?7 71695 23.25
L9317 n7os 23.58
L9318 TH4ES 24.20
L9319 71585 17.08
L9320 716195 205
L9321 718195 2.42
L9322 7123195 44,90
19332 719/85 2283
19333 7120095 23.45
L9335 7021195 2322
L9342 7112195 19.92
L9342 711385 2317
L9342 7124195 1853
Mg321 Tn7/95 21.42
Ma505 7125195  119.50
M3a509 712585 94.83
Ma512 873195 5217
Ma514 895 46.00
Ma515 8/4/95 19.08
MIs516 8/4/95 16.17
M3528 814195 18.53
Tapped Lake L9278 34895 2428
Ma525 34898 23.00




Appendix Table 15. Minnow trap effort (in hours) at varicus habitats in the Colvilie Delta during 1993,

Minnow Trap Effort

Sampling Sampling
Station Buration Station Duration
Habitat Number Date (hours) Habitat Number Date {hours)
Drainage Lake Ma501 7/20/85 22,28 High Perched Lake L9333 7720195 21.87
Ma501 7120198 22,35 19335 7121195 23.15
Mes02 7120095 20.32 {9335 7/21195 23.00
Ma502 7120/95 20.32 L9322 7123195 44.80
L9334 7721795 2387 te322 712385 44.80
L9334 7721195 23.85 Me505 1125185 119.40
MC7903 713095 21.43 M9505 7/25/95 118.57
MC7903  7/30f95 21.02 M3508 7/26/95 95.83
MC7903 7130/95 21.02 L9122 713195 23.08
L9123 7/31/85 2235 19120 81/95 21.33
L9123 73195 ° 235 Lot121 8/1/95 2233
L9119 8/3/95 §2.97 Ma512 8/3/95 51.92
Le119 873155 5217 Ma514 8/3/95 4583
Low Perched Lake L9316 7/15/05 16.43 M3514 8/3/95 46.15
19314 71€/95 2167 MS515 B/4/95 19.08
19314 7/16/95 2155 M8315 8/4/95 19.08
M9524 718195 2117 MI516 8/4/85 16.07
Mo524 7118195 21.10 Mo528 8/4/a5 18.25
B8534 719/95 2025 MSS528 8/4/95 18.25
L9283 719/95 2090 River Channel C9501 712/05 21.83
L9283 7119195 20.70 C9501 7/42/95 21.92
High Perched {ake 19279 TH0R5 18.88 Tapped Lake 15278 TS5 24.05
L9281 TNOES 2117 MS525 7/18/95 23.00
L9281 7085 21.25 M9525 71805 23.00
L9281 7M195 26.25 Mas21 TH295 20.75
L9280 TH2A95 20.27 M9521 7112185 21.02
L9280 71295 20.32
L9342 7112195 20.30
L9342 712195 20.82
Le310 7135 18.75
L8310 TH395 18.68
L9311 7/13/95 2228
L9311t 7113/95 16.33
L9312 7/14/95 2432
19312 7114195 2430
Le318 74195 2423
L9318 714/95 2378
L9313 TMemas 21.80
L9313 71595 21.58
19319 7M5/85 17.23
19319 711595 17.25
L9317 7/16/95 23.18
L9317 716/95 297
L9320 7/16/95 22.42
L9320 TNE/95 21.93
B8533 77195 2423
B8533 THT9S5 24.10
M9321 TI7/85 2232
Ma321 TN78s 203
L9321 71835 242
Lo321 7118/95 22.42
L9332 THOMRS 262
L9332 7/189/95 2258
L8333 7120195 3.2



Appendix Table 16. Set line effort {in hours) and seine effort {in number of hauls) at various habitats in the Colville Delta during 1985.

Set Line Effort Seine Effort

Sampling Sampling

Station Duration Station Effort
Habitat Number Date (hours} Habitat Number Date (hauis)
Drainage Lake L9112 8/3/85 52.00 Low Perched Lake La316 74195 1
L9123 7131195 2208 High Perched Lake 19279 7/9/95 4
L9334 721195 24.08 L9280 TH2/95 3
Mg501 772085 22.45 19281 79195 4
Ma502 7120095 20.08 ' L9342 34892 3
MC7903 7130/95 21.08 Tapped Lake 19278 34894 3

MC7903 7730195 2095
Low Perched Lake  B8534 719/95 20.08
L9283 7/19/85 20.77
L9314 7116025 21.32
L9316 7/15/95 16.72
Ma524 718/95 21.32
High Perched Lake  BB533 M7195 2377
L9120 8/1/85 21.75
L9121 81795 22.13
L9122 7131185 23.00
L9279 TH295 21.40
L9280 TM3ks 24.08
L9310 71385 18.13
L8311 TM3S5 2267
L8312 714195 2353
L9313 71585 21.57
L9313 71605 2432
La3t7 7/16/95 23.15
Lg318 7114195 24,02
19319 71595 17.03
19320 716195 212
Le321 7/18/95 22,38
La322 7723185 44.50
19332 TH9O5 2233
L9333 7120195 2283
19335 7121195 23.03
L9342 712195 19.90
Mg321 795 2212
Mg505 72585 12037
Ma509 T/25/95 9592
M9512 8395 5205
Mo514 6/3/85 45.60
Ma515 6/4/95 19.08
Ma516 8/4/95 16.17
Ma528 8/4/95 18.08
River Channel C9502 7114/95 20.17
Co503 7/24/95 18.58
Cas03 725195 27.83
CoS04 7/24/95 19.17
Ca504 7125195 27.08
Tapped Lake L9278 TH595 2467
Mg521 TN2/95 2115
Ma525 718195 2312
Me526 7126195 2033
Ma527 7726195 20.25




Appendix Table 17. Water temperature and conductivity at continuously sampled stations
in the Sakoonang Channel and tapped I2kes in the Colville Defta, 1985,

C9501 M9521 M523
Water Water Water
Temperature Conductivity Temperature Conductivity Temperature Conductivity

Date ~(CY {umho/cm) (°C) {umho/cm} {°C) {jimhiofem}

718/95 190 180 15.0 252 - -

719195 16.4 420 16.0 265 - -
7/10/95 - ~ 125 463 - -
71195 - - 135 463 - -
295 - ~ - - - -
7113195 - - - - - -
TH 4195 14.0 - - - 135 -
715195 - - - - - -
7H6/85 - - - - - -
THM7195 15.0 - 150 - 15.0 -
7/18/95 15.0 - 13.0 - 14.0 -
719195 - - 14.0 - 140 -
7120/85 12.0 - 12.0 - 13.0 -
7121195 12.0 - 11.0 - 12.0 -
7/22/95 10.0 - 8.0 - 8.0 -
T123/95 10.0 - 8.0 - 9.0 -
7124195 9.0 - 8.0 - 8.0 -
7125195 8.0 - 50 - 7.0 -
7126195 8.0 - 7.0 - 8.0 -
7127195 8.0 - 6.0 - 7.0 -
7128195 8.0 - 6.0 - 70 -
7129195 8.0 - 6.0 - 7.0 -
7130195 70 - 6.0 - 7.0 -
TI31195 75 - 7.0 - 7.0 -

8/1/95 8.0 - 8.0 - 85 -

8/2/95 9.0 - 85 - 85 -

8/3/95 7.0 - 6.5 - 6.0 -




Appendix Table 18. Water temperature and conductivity at Coivilie Detta lakes surveyed in summer, 1995.

Surnmer Measurements
Water
Habitat Lake Temperature Conductivity
Classification Number Date (°C) {pmho/cm)
Drainage Lake L9119 8/1/95 93 218
19123 7130195 79 o2
L9334 7120/95 14.0 113
Ma501 7119/95 16.9 88
M9502 719/95 15.8 80
MC7903 7128195 85 165
Low Perched Lake B8534 718/95 183 225
L9283 718795 16.8 197
L9314 715/95 16.2 525
19316 7/114/95 15.0 98
M8522 7/8/95 2700
Mo524 TNTIOS 158 a5
High Perched Lake  B8533 7165 16.1 138
Le120 713195 8.1 198
Lg121 77131195 8.3 206
Lg122 713095 8.1 252
L9279 7/9/95 148 155
L8280 71185 129 205
L9281 779195 12.8 265
L8310 TI12/95 130 97
ta3Nn 7295 13.1 a8
19312 71385 13.4 47
L9313 T39S 131 83
L9317 TIN595 168 113
L9318 7123195 121 75
L9319 7114/95 155 a7
19320 TH595 14.0 119
L9321 718795 151 113
L322 TI21/85 13.0 62
L9332 7118/95 15.2 73
19333 719/95 16.0 109
19335 7120195 14.1 58
L9342 TH2/95 127 64
Ma321 THG/ES 16.0 121
Ma505 712085 14.1 66
M8508 Yirsl: = 128 58
M3509 72185 135 101
Mas512 8/1/95 95 241
MS514 8/1/95 105 234
M2515 873195 82 153
M9516 8737095 81 172
M9528 8/4/95 6.2 329
Tapped Lake L9278 7/114/95 169 3580

Mg525 TH89S 14.8 280




Appendix Table 19. Water temperature and conductivity at Colville Delta lakes surveyed in fall, 1995.

Fall Measurements

Water
Habitat Lake Depth  Temperature Conductivity
Classification Number  Date ~{m) {°C) {pmhoicm}
Low Perched Lake L9316 11/6/95 0.0 00 98
05 0.2 100
1.0 08 99
1.5 0.8 98
2.0 1.0 o8
25 1.0 98
3.0 1.2 98
High Perched Lake L9279 11/4/95 0.0 00 151
0.5 01 151
1.0 0.2 151
1.5 0.4 151
20 08 151
25 1.0 151
3.0 1.0 145
High Perched Lake L9281 11/4/95 0.0 01 220
0s 03 220
1.0 05 220
15 05 220
20 0.7 220
25 0.7 220
3.0 0.9 220
35 1.0 20
High Perched Lake L9310 1172/95 0.0 0.0 92
05 0.1 g2
1.0 02 92
1.5 05 93
20 05 95
25 08 95
3.0 1.2 95
35 19 105
High Perched Lake L9311 1172185 0.0 a1 103
05 02 103
1.0 0.4 103
15 05 105
20 06 106
25 1.0 105
3.0 1.2 104
High Perched Lake L8312 1172185 0.0 0.0 4l
05 0.0 72
1.0 05 70
15 0.5 70
20 0.8 71
25 1.4 7
30 1.7 73

35 1.8 75



Appendix Table 18. Water temperature and conductivity at Colville Delta lakes surveyed in fall, 1995,

Fall Measurements

Water
Habitat Lake Depth  Temperature Conductivity

Classification Number Date jnL {°C) {umhofem)
High Perched Lake 19313  10/31/95 0.0 0.0 09
05 0.1 o9

1.0 0.2 99

1.5 0.4 99

20 0.9 o8

25 1.0 a2

High Perched Lake L9342 11/2/95 0.0 0.2 95
05 0.3 98

1.0 0.5 o8

1.5 07 o8

20 1.0 93

25 1.1 100

High Perched Lake MI321 11/6/85 0.0 0.0 120
05 0.0 120

1.0 0.1 119

1.5 0.2 118

20 0.9 118

25 1.0 112

3.0 1.2 112




Appendix Table 20. Water temperature, conductivity and salinity at Colville Delta river channel stations surveyed in fall, 1995,

Fall Measurements

Water
Habitat Station Depth  Temperature Conductivity Salinity
Classification  Number Date (m) {°C)  {umho/cm} %)
River Channel  C8504 10/31/95 0.0 0.0 0.9
0.5 0.0 1.2
1.0 0.0 15
1.5 0.0 1.7
20 00 1.8
25 0.0 1.8
30 0.1 1.9
35 0.1 1.9
40 0.1 20
45 0.4 2.0
5.0 27 38
55 3.0 4.1
River Channel C9505 11/4/95 0.0 0.0 20
05 0.0 20
10 0.0 55
1.5 00 6.2
20 0.0 6.9
25 0.0 7.2
3.0 0.0 7.8
35 0.0 7.8
40 0.0 7.8
River Channel C9506 11/4/95 0.0 0.0 38
05 0.0 a8
1.0 0.0 43
1.5 0.0 6.2
20 0.0 7.4
25 0.0 8.3
30 0.0 9.0
35 0.0 92
River Channel  C9510 10/29/95 0.0 00 32
05 0.0 31
1.0 00 30
1.5 0.0 28
20 0.0 28
25 Q.0 25
3.0 0.0 23
as 0.0 2
4.0 0.0 22
River Channe!  C9511 10/29/95 0.0 0.0 57
. 05 00 57
1.0 0.0 54
15 0.0 S0
2.0 00 49
25 0.0 42
3.0 0.0 42

3.4 00 42



Appendix Table 20. Water temperature, conductivity and salinity at Colville Delta river channel stations surveyed in fall, 1995.

Falt Measurements

Water
Habitat Station Depth  Temperature Conductivity
Classification  Number Date {m) (*C) ~ (umbo/em)
River Channe!  C9511 10/31/85 0.0 0.0 132
a5 0.0 132
1.0 0.0 132
1.5 Q1 132
20 0.1 132
25 0.2 132
3.0 03 133
35 05 135
River Channel C8512  10/29/95 0.0 0.0 132
05 0.0 132
10 0.0 133
15 0.0 134
20 0.0 135
25 090 135
30 0.0 139
35 0.0 141
River Channel  C9513  10/31/95 Q.0 00 129
05 01 129
1.0 0.2 129
1.5 0.5 130
20 0.7 138

25 0.8 151
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