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ABSTRACT 

This report summarizes the results of 
inventory and fish habitat evaluation conducted 
spring 1985 on the tributaries to Owikeno Lake 
Inlet. British Columbia. The report includes a 
utilization and physical habitat descriptions on 
for the major tributaries to Owikeno Lake. 
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a biophysical stream 
during fall 1984 and 

at the head ot Rivers 
suamary of known fisb 
a reach by reach basis 
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1.0 INTRODUCTION 

The Owikeno Lake drainage has a basin area of approximately 
3940 km2 which includes some of the highest portions of the Coast 
Mountains. It empties into the head of Rivers Inlet via the 
Wannock River approxi•ately 100 k• n-0rth of Port Hardy. 

The drainage supports all 5 Pacific salmon species including 
the third largest sockeye run on the B.C. coast as well as very 
valuable chinook and coho populations. 

Owikeno Lake has 10 major tributaries ranging in size fro• 
second to fourth order which provide spawning and rearing habitat 
for anadroaous species (Figure 1). 

1.1 OBJECTIVES 

Large scale logging activity began in the Owikeno Basin in the 
mid 1970's with operations based in the Sheemahant and Machmell 
Rivers. Recent prospects of logging development expanding into 
several previously unlogged drainages (Neechanz. Tzeo, Washwash, 
Inziana) and the possibility of new access to Owikeno Lake via 
South Bentinck Arm, generated a need for additional fish habitat 
information. 

Although the major sockeye spawning areas in the basin have 
long been well known, there was little previous docuaentation of 
the physical characteristics of this habitat. In addition, in many 
areas the upstream limits of anadromous fish distribution and the 
habitat utilization of the upper portions of the tributaries was 
not clearly und~rstood. 

The objectives of this project were to: 

1) Provide physical habitat descriptions at a 1:50000 scale for 
the major tributaries to Owikeno Lake; 

2) Determine the upstream limits of anadrcimous fish distribution: 
3) Assess salmonid habitat in the basin - particularly in those 

areas not usually accessed by Department of Fisheries and 
Oceans personnel: 

4) Assess the sensitivity of fish habitat to potential timber 
harvesting development. 
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1.2 METHODS 

The Owikeno inventory generally followed B.C. Ministry 
of Environment, Resource Analysis Branch (RAB) aethodology 
(Chamberlin, 1980). The physical reach descriptions using RAB 
format were coapleted by air photo interpretation and 
helicopter overflights, backed up by ground observations. 
Presence/absence fish saapling was done by electrofisher at 27 
sites using helicopter and boat access. 

Fish sampling and ground assessments of the lower 
Neechanz, Tzeo, Washwash, and Inziana Rivers were carried out 
on September 7 and 8, 1984. An aerial survey of the Tzeo and 
Sheemahant Rivers including fish sampling of the upper 
portions was done on October 28, 1984. Aerial surveys and 
fish sampling of the Machmell, Neechanz, Ashlulm, Dallery, and 
Amback systems were carried out on May 16 and 17, 1985. 

In some areas (eg. smaller tributaries known to be 
inaccessible to anadromous fish) detailed reach descriptions 
were not completed and assessment consisted of air photo and 
map interpretation only. These areas were assessed primarily 
to determine whether potential exists for headwater 
utilization. Reach gradients and reach lengths were obtained 
from 1:50000 topographic maps using a map wheel. Rough 
estimates of the amount of 'off-channel' rearing habitat were 
made by measuring side channel lengths from maps and air 
photos. 

1.3 STUDY AREA 

The Owikeno Lake drainage consists of typical coastal 
high relief terrain with steep sided, glacially-carved, 
u-shaped valleys. Elevations surrounding the lake rise 
sharply froa lake level (less than 15 m) to ridges of 
1500-1800 m. Maximum elevations in the drainage occur at the 
eastern boundary with elevations up to 3500 m (Mt. Monarch I 
Monarch Icefield). There is evidence of old volcanic activity 
in the eastern portion of the drainage, with large areas of 
basaltic formations occurring in the Upper Machmell and 
Sheemahant/Sumquolt ·Valleys. 

Owikeno Lake, itself, consists of 4 basins separated by 
narrows. The lake has a general 'L'-shaped orientation, with 
the large lower basin (approximately 33 km long) oriented 
east-west and the 3 saaller upper basins (about 20 km) 
oriented north-south. 

Historical streamf low records exist only for the Wannock 
River at the lake outlet (see Table 1), however the general 
hydrology of the major tributaries can be deduced fro• their 
drainage basin characteristics and observed runoff patterns 
(see Table 2). 

-3-
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The majority of the tributaries A•back. Dallery, 
Ashlul•. Neechanz. Genesee, Inziana, Tzeo, and Washwasb - have 
hydrological regimes which are nainly controlled by rainfall 
and spring snowmelt. Weather records fro• the Naau station 
indicate that appoximately 70% of the total annual 
precipitation for the area falls fro• October through April. 
Generally, the higher the median elevation of the drainage, 
the greater the winter snow accumulation, and the greater the 
proportion of the annual runoff which will occur as 
spring/early summer snowaelt. Higher elevation syste•s such 
as the Neechanz and Tzeo, can therefore be expected to have 
more prolonged spring/summer high flow periods than lower 
elevation systems such as the Amback and Ashlulm. In general, 
however. all these systems will normally have a low flow 
period in late summer/early fall. 

The Machmell and Sheemahant Rivers, on the other band, 
are very large, glacially-regulated systems originating in the 
icefields of the eastern portion of the Owikeno drainage. 
These systems have typical glacial flow patterns with high 
flows continuing throughout the summer months. These two 
systems have the greatest overall influence on the hydrology 
of Owikeno Lake. 

Owikeno Lake outlet flows (see Table 1) have monthly 
maxima in the June/July/August period, with a secondary 
monthly peak in October. Maximua instanteous flows are 
usually associated with fall rain-on-snow events. Minimua 
monthly flows for all systems occur in late winter, with daily 
minimuas at the outlet occuring between December and March. 

-5-
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TABLE 2. SUMMARY OP DRAINAGE BASIN CHARACTERISTICS FOR THE MAJOR TR IBUTAR l ES TO OWIKENO LAKE. 

I LAKE WATERSHED MAXIMUM PREVAILING RUNOFF 
STREAM I BASIN AREA CKM2) ELEVATION CM) ASPECT CHARACTERISTICS 

-----------------------------------------------------------------------------------------------------------------l 
AMBACK c I LOWER 41 1585 s RAIN I SPRING SNOWMELT 

l 
DALLERY c I LOWER 179 1920 N RAIN I SPRING SNOWMELT 

I 
ASHLULM c I LOWER 98 1950 s RAIN I SPRING SNOWMELT 

I 
NE EC HANZ R I LOWER 414 2075 N RAJ!ll I SPRING SNOWMELT (SOME GLACIAL) 

I 
MACHMELL R I LOWER 1000+ 2870 w GLACIALLY CONTROLLED 

I 
GENESEE c I 2ND 18 1950 w RAIN I SPRING SNOWMELT 

I 
SHEEMAHANT R I 2ND 1000+ 3533 w GLACIALLY CONTROLLED 

I 
INZIANA R I UPPER 171 2075 E RAIN ! SPRING SNOWMELT (SOME GLACIAL I 

I 
TZEO R I UPPER 168 21911 E/S RAIN I SPRING SNOWMELT (SOME GLACIAL) 

I 
WAS HWA SH R l UPPER 130 2286 w RAIN I SPRING SNOWMELT (SOME OLACJALI 

I 
O'l 
I 
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. 2.0 SUMMARY OF FISH DISTRIBUTION AND PHYSICAL STREAM 
CHARACTERISTICS 

All 5 Pacific sal•on species (chinook, chum, coho, pink. 
and sockeye) as well as steelhead, cutthroat trout, and Dolly 
Varden char are present in the Owikeno Lake drainage. Table 3 
displays average and target escape•ents for the salaon species 
present in each tributary. Other species present in the lake 
include three-spine stickleback, sculpins, and lamprey. 

Of the spec~es present in the drainage, sockeye salmon 
have received the aost management effort and therefore have 
the most clearly defined spawning distribution. Sockeye 
utilize the Wannock River and also spawn in numerous parts of 
the lake itself. Beach spawning areas are located primarily 
near river mouths and in the narrows. The locations of major 
beach spawning areas are indicated on the accompanying maps 
(see Appendix II). In the tributaries, sockeye tend to be 
concentrated in the lower reaches. Smaller numbers may ascend 
sections of difficult passage to utilize upstreaa reaches in 
the Dallery~ Neechanz, Sheemahant, and Tzeo Rivers. Table 4 
contains a ranking of the Owikeno Lake tributaries in terms of 
average sockeye spawning density (le. average number of 
spawners/wetted area) for the aain spawning areas. 

Chinook salmon spawn mainly in the Wannock River, with 
small numbers also utilizing most of the lake tributaries. 
The most important of the tributary populations is the 
Neechanz River/Marble Creek population. In the tributaries, 
chinook are generally distributed further upstreaa than the 
main concentrations of sockeye and are known to utilize soae 
of the upper reaches (eg. Neechanz River). 

Coho salaon appear to be fairly evenly distributed 
throughout all of the accessible strea• reaches. They tend to 
utilize accessible portions of the smaller 'feeder' 
tributaries and the upper reaches of the major stream syste•s. 
Coho were found in the upper reaches of the Neechanz, 
Sheemahant. and Tzeo Rivers. Juvenile coho can be expected to 
utilize any accessible back-channel and pond habitat 
throughout their distribution. 

Pink and chum sal•on are found in small numbers in the 
lower reaches of aost of the 10 •ajar tributaries. 

Small numbers of steelhead are known to be present in the 
Dallery, Machmell. and Neechanz Rivers, and are suspected to 
be present in aost other tributaries. Steelhead were found in 
the extreme upper reaches of the Neechanz River, above the 
normal distribution of chinook and coho. Where present, 
steelhead undoubtedly have the widest distribution (le. the 
farthest upstreaa) of the anadro•ous species. 

.., 
-1-
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'1 TABLE 3. SUMMARY OP RECORDED SALMON ESCAPEMENTS ARD ESCAPEMENT TARGETS FOR OWIKENO LAKE 

I AND TRIBUTARIES (PROM THOMSON, ET AL, 11187). 

I 
I 
I 

I STREAJI SOCKEYE COBO PINX 
I 

(EVEN) PIH (ODD) CRUii CHINOOK 
I --------------
'\ 

-----------------------
AMBACK C Ave.1980-88 '13929 2'15 1625 168 73 50 ; Ave.1970-79 49250 770 24'0 33 25 

Tar1et 100000 3500 1000 1000 100 50 

\ ASHLULll C Ave .1-980-88 23314 583 717 96 34 

I Ave.1970-79 8205 42 450 242 39 18 

( 
Tar1et 40000 200 TSO 750 50 150 

DALLERY C Ave.1980-88 35929 338 5375 1783 26 27 I 
I Ave.1970-'79 19400 200 2483 36'7 38 68 
I Tar1et 90000 5000 4000 4000 50 500 
I 
l GENESEE C Ave.1980-86 19543 138 400 '733 1'1 
I Ave.19'70-'79 1'7'760 83 435 101'1 

,J • 
Tar1et 25000 300 3000 3000 

t ---
INZIANA R Ave .1980-88 28346 50 

Ave. 19'70-'111 32500 r( Tar1et '75000 50 

MACHMELL R Ave.1980-88 24929 
Ave.1970-79 11438 200 
Tar1et 80000 1000 

NEECHANZ R Ave.1980-88 39114 61'1 2 450 8 51 
I Ave .19'70-79 25550 288 483 52 

) 
Tar1et 50000 3500 1000 1000 100 1000 

OWIKENO LAKE Ave. 1980-86 11943 

I Ave.19'70-79 21000 
Tareet 30000 

SHEEMAHAHT.R Ave.1980-86 14585'7 1957 
Ave .1970-79 '73250 1293 69 
Tar1et 200000 5000 1000 

TZEO R Ave.1980-88 1285'7 83 118 
Ave.1970-79 13060 25 38 
Tai-1et 50000 500 500 

WASHWASH R Ave.1980-88 51929 94 100 83 84 
Ave.1970-79 48850 285 300 25 48 
Tar1et 100000 1000 500 500 3000 

---------------------------------------------------------------------------



,.-- . 

I 

l 
I 

I 
) c· 
I 
I 

I 

) 

J 

\ 
I 
I 

TABLE C. COMPARISON OF AVERAGE SOCKEY£ SPAWNING DENSITIES IN MAJOR SPAWNING AREAS 
OF OWIKENO LAKE TRIBUTARIES. 

STREAM SECTION 
I 
I 

AV.WETTED 
WIDTH (M) LENGTH (KM) 

WETTED 
AREA (lll2) \ GRAVEL 

AVE.SOCXEYE 
ESCAPEMENT 

(1970-86) 

-9-

EST. 
SPAWNING 

DENSITY l•IM2J 

-------------------1--------------------------------------------------------------------
G ENE SEE C (Rl) I 8 1300 7800 N/A 18650 2. 39 

AMBACK C 

WASHWASH R 

INZIANA R 

DALLERY C 

SEECHANZ R 
+ MARBLE C 

ASHLULM C 

TZEO R 

I 
I Rl I I 

I 
( Rl) I 
(R2) I 

I 
(Rl I I 

I 
lR2l I 

I 
(Rl I I 
I Rl I I 

I 
(RlJ I 

I 
( Rl I I 
(R2 I I 
(R3) 1 

I 
SHEEMAHANT R (Rl) I 

I 
MACHMELL R (Rl I I 

(R2) I 

8 

JS 
25 

35 

20 

30 
10 

12 

20 
20 
20 

co 

50 
40 

4400 

1200 
600 

1100 

2600 

3000 
500 

6400 

1400 
700 

2000 

19500 

8300 
4000 

35200 

18000 
15000 

38500 

52000 

90000 
5000 

76800 

28000 
14000 
40000 

780000 

415000 
160000 

50 

50 
30 

70 

50 

60 
70 

50 

so 
20 
40 

50 

40 

'° 

61500 l. 75 

50000 l. 52 

30400 0.79 

27670 0.53 

32330 0.34 

15750 0. 21 

·13000 0. 16 

109550 0. 14 . 

18180 0.03 

-------------------------------------------------------------------------------·~~----------
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Dolly Varden char were found throughout most systems, ~ 

including headwater areas of the Mach•ell and Sheeaahant 
Rivers, which are inaccessible to anadro•ous species. There 
appear to be two populations of Dolly Varden in these systems 
- one associated with the lake and lower reaches and the other 
an isolated headwater population. These headwater populations 
may also be present in other smaller tributaries which were 
not sampled during the survey. 

Cutthroat trout were generally found in all of the lake 
tributaries, although usually only in the lower reaches, with 
the exception of the Sheemahant River. Most of the cutthroat 
are likely either lake or anadroaous populations. 

For all the major tributaries, fish species present and 
stream channel characteristics (channel width, valley:channel 
ratio, gradient, and substrate composition) are displayed on a 
reach by reach basis on the acco•panying 1:50000 topographic 
maps (Appendix II). This information is also sumaarized in 
tabular for• along with a verbal reach description, an 
assessment of relative fisheries values, and comments on reach 
sensitivity in Appendix I. 

2.1 AMBACK CREEK 

Amback Creek is a small systea which flows into the north 
shore of the lower lake basin. All 5 salmon species have been 
observed. It is accessible to all species for approximately 
4.4 km before the gradient rises sharply at the head of the 
valley. This accessible reach is relatively homogeneous and 
is identified as Reach 1. Amback Creek has no significant 
tributaries 

Reach 1 has an average wetted width (at normal late 
summer flows) of approximately 8 •· and therefore has a total 
main-channel wetted area of about 35200 a2. There ls also a 
substantial amount of rearing habitat available in secondary 
channels and side channels. 

Coho, cutthroat trout, and Dolly Varden were captured 
during fish sampling in mid-May. Water temperatures were 
slightly waraer (7C) than other systems at this time, likely 
due to its southern aspect. 
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2.2 DALLERY CREEK 

Dallery Creek enters the lower basin from the south. It 
has a 'stepped' gradient profile, with an alternating sequence 
of steep gradient and low gradient reaches. All 5 salmon 
species and steelhead are present in the lower 2 reaches. It 
is accessible to all species for approximately 3.8 km where a 
steep gradient reach impedes further access. Small nuabers of 
sockeye have been reported present in the reach above (Reach 
4) (S. Bachen, pers. coaa.), so other species (chinook, 
coho, steelhead) are likely also present above 3.8 km. 
Unfortunately, we were not able to confira fish 
presence/absence upstream fro• this point during the 1985 
sampling. 

Reach 1 is approximately 1.2 km long with large pools in 
the lower section, adjacent to the lake, and rapids throughout 
the upper portion. 

Virtually all the known spawning occurs in Reach 2, which 
is a low gradient reach (0.4~) approxiaately 2.6 k• long. 
There is a short rapids within this reach, but sockeye have 
been observed above this section of difficult passage. This 
reach has an average wetted width of 20 a and a total wetted 
area of 52000 m2. There is also extensive rearing habitat 
available in approximately 500 m of side channels and one 
large wetland area. 

Reach 3 is a 
probably impassable 
Steelhead, coho, and 
reach. 

short, steep 
to pink, 

chinook are 

gradient reach which is 
chua, and most sockeye. 
likely able to ascend this 

Above this reach, there is excellent low gradient (0.8%} 
spawning and rearing habitat in Reach 4 extending for 
approximately 4.5 km. Reach 4 has an average wetted width of 
15 m and a total wetted area of about 67500 m2. Additional 
habitat also exists in approxiaately 500 • of side channels, 
the lower reach of an unnamed tributary (1000 m), and several 
adjacent wetlands. 

Reach 5 is another steep gradient section which aay be 
impassable to all ·species. Reach 6 (2.5 ka long) is low 
gradient once again, and has extensive wetlands which would 
provide excellent rearing and some spawning habitat. There is 
very little useable habitat above Reach 6. 

-ll-
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As mentioned above, fish saaplinr conducted during the 
survey was inconclusive in deteraining the extent of fish 
utilization above Reach 2. During fish samplinr in May 1985, 
no fish were captured in· samples in Reach 6 or in Reach 4. 
However, sampling in Reach 2 - a zone known to have heavy 
spawning - produced only 1 juvenile trout. Water temperatures 
in Dallery Creek were very cold at this tiae (3.5-4.0 C) and 
it is possible that juveniles were still in the gravel. 
Further sampling is required to determine the extent of fish 
utilization of Reach 4 and the presence or absence of fish in 
Reach 6. 

In general, Dallery Creek would be fairly sensitive to 
timber harvesting development due to the steep valley walls. 
The extensive wetlands in the valley botto• provide valuable 
rearing habitat, but may also help reduce any impacts to the 
main channel. Access via Owikeno Lake would require log 
handling and camp facilities to be sited in a sensitive area 
near the creek mouth. 

2.3 DOOS CREEK 

Doos Creek enters the lower basin from the south. It has 
a 15 • falls near the mouth wbi~h blocks all fish access. 
Doos Creek was exaained briefly fro• the air and reach 
gradients were esti•ated in order to deteraine whether 
potential habitat exists above the barrier. No fish sampling 
was carried out, so it is possible that resident Dolly Varden 
and/or cutthroat populations may be present. 

The steep gradient section at the mouth (Reach 1) extends 
for appoximately 2.1 km and bas additional saall falls and 
chutes above the main barrier. Reach 2 is about 9.8 k• long 
and has a gradient of approximately 2.0%. It is generally 
swift-flowing with boulder substrate. This habitat appears 
marginal for spawning and rearing of Onco·rhyncbus species, but 
may have limited value for steelhead. Above Reach 2, the 
gradient increases further and the habitat is likely 
unsuitable for anadromous fish. 

-12-
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2.4 ASHLCL~ CREEK 

Ashlul• Creek is another fairly small system which enters 
the lower basin from the north. The creek is accessible to 
all 5 salaon species at least as far as the upper boundary of 
Reach 1 - a distance of 6.4 km. There are no significant 
tributaries. 

Reach 1 has a gradient of 1.5% and is fairly fast-flowing 
with several small rapids. The average wetted width is 
approximately 12 m and the total wetted area is 76800 •2. 
There are very few side channels, and rearing habitat is not 
extensive. 

Reach 2 is a steep gradient 
with rapids throughout. There 
however, so it is possible that 
may ascend this reach. 

reach (4.6%) of about 3.0 km 
are no barriers present, 

coho, chinook, or steelhead 

Above this steep gradient section, there is about 2.5 km 
of lower gradient habitat (2.4%) before the stream rises 
sharply at the head of the valley. This reach does have some 
suitable spawning and rearing habitat including some side 
channels and wetlands. 

During fish sampling in May 1985, chinook, coho, and 
sockeye fry were captured near the upper boundary of Reach 1, 
indicating that these species are distributed at least to 6.4 
km. Only Dolly Varden were captured upstream in Reach 3. It 
is likely that the anadromous species rarely, if ever, ascend 
beyond Reach 1 or the lower part of Reach 2. 

2.5 MACHMELL RIVER 

The Machmell River is a large, glacially-fed system which 
enters the lake at the First Narrows. The lower 2 reaches 
(approximately 12.3 km) of the Machmell are fairly open, low 
gradient. braided sections while the next 3 reaches (about 
21.6 km) are confined by near-vertical canyon walls. Above 
the canyon. there is another open, braided reach about 15 km 
long. 

All 5 salmon species, steelhead, cutthroat, and Dolly 
Varden enter the Machmell, although only coho and sockeye have 
been positively confirmed as spawning in the Machmell itself. 
Fisheries assessment tends to be very difficult in the 
mainstea Machmell due to the very high turbidity. It is 
likely that small numbers of chinook, chum, and pinks also 
utilize the river. The lower 4 reaches of the Machmell are 
accessible to anadromous fish, with a possible barrier 
occurring in the canyon, near the mouth of Pashleth Creek, 
approximately 22 km from the mouth. Anadromous fisheries 
values, however, are concentrated mainly in Reaches 1 and 2. 

-13-



Only Dolly Varden were captured in fish saaplin1 carried out 
( above the canyon in Reach 6. 

Reach 1 is a low gradient (0.5,). braided reach with a 
very unstable. dynamic channel and floodplain. The channel 
shifts regularly due to the large amount of bedload deposition 
and the great fluctuation between minimum and maximum flows. 
The substrate is mainly large gravel and cobble. The total 
wetted area is very large (50 m wetted width x 8.3 km length = 
415000 m2) although much of this is undoubtedly unuseable due 
to the large amount of bedload movement. The most important 
areas for fish utilization are likely the numerous side and 
secondary channels, as these tend to be ~lightly more 
stable. 

Reach 2 is similar to Reach 1, although slightly higher 
gradient (0.9%) and more confined. This reach is 
approximately 4.0 km long and has an average wetted width of 
about 40 m. Side channels are less numerous and fish 
utilization is likely lower than in Reach 1. 

The canyon section of the Machmell has near-vertical 
basalt walls - the material being deposited by old lava flows 
in the area. Reach 3 has a gradient of 0.9~ and is mainly 
fast-flowing with boulder substrate. The extent of fish 
utilization is unknown, but is likely quite low. The reach 
length is approximately 4.9 ka. 

Reach 4 is a fairly steep gradient canyon section (2.5%) 
with rapids and chutes throughout its length (5.1 km). A 
series of chutes and small falls become increasingly severe 
toward the upper end of the reach from the mouth of Pashleth 
Creek upstream to the reach boundary. The largest of the 
falls is approximately 4• high. This section likely forms a 
barrier to all anadromous fish. 

Above Reach 4 there is a long canyon section 
with slightly lower gradient (2.0%). This 
fast-flowing with mainly boulder substrate. 

( 11. 6 km) 
reach is 

Reach 6 is a lower gradient (1.4%), less confined reach 
with extensive braiding similar to Reach 1. This reach lies 
between about 1600 and 2300 feet elevation, however, and would 
be expected to have a very harsh climate and liaited 
productivity. 

Additional low gradient habitat exists above Reach 6, but 
this was not surveyed, because the elevation was considered to 
be too high to be useable. It is possible (but unlikely) that 
Dolly Varden may be present above Reach 6. 

-14-
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Apart froa the· Neechanz River (see Section 2.6), the 
Machmell has virtually no tributaries which provide 
significant amounts of fish habitat. All tributaries have 
steep gradient sections and are not accessible to anadromous 
fish. The only exceptions are 2 small, unnamed tributaries 
(one locally known as Clear Creek) which flow into Reaches 1 
and 2. These tributaries currently enter side channels of the 
Machmell and enhance these side channels by providing an 
inflow of clear (and warmer) water. 

The Machmell River is generally not very sensitive to 
timber harvesting development. The hydrology of the systea as 
a whole is governed mainly by glacial aelt and is not likely 
to be sensitive to minor changes in low-elevation runoff. 
Much of the system also has clearly-defined terraces which 
fora a topographic break and keep timber harvesting activity 
well away fro• the river itself. Within the lower 2 reaches, 
however, the side channels - which likely provide the aajority 
of the useable habitat - are quite sensitive, as they can be 
easily destabilized in such a dynamic floodplain environment. 

2.6 NEECHANZ RIVER 

The Neechanz River is a tributary of the Machmell and 
enters approximately 1 km upstreaa froa Owikeno Lake. 

All 5 salaon species, as well as steelhead, cutthroat, 
and Dolly Varden are present. Anadromous fisheries values are 
concentrated in the lower 10.8 km -0f the Neechanz River 
mainstem (Reaches 1 - 4) .and the lower 0.5 km of Marble Creek 
(Reach 1). Of this area, the lower 3 km of the mainstea 
(Reach 1) and Marble Creek are the most important, providing 
spawning habitat for the bulk of the sockeye population. 
During the survey, salmon species were not captured or 
observed above Reach 4 (10.8 km), although steelhead juveniles 
were captured in Reach 6 (17.5 km) and aay be present to Reach 
8 (21.4 km). There are no distinct barriers to adult 
migration below Reach 9, however, so small numbers of chinook 
and/or coho may reach these upper reaches under some 
conditions. 

Reach 1 is a low gradient fluvial fan area with mainly 
gravel substrate. In addition to the valuable spa~ning areas 
in the main channel, there are a number of side channels 
providing rearing habitat, particularly around the mouth of 
Marble Creek. The average total wetted area in the main 
channel is approximately 90000 m2, and there is approximately 
1800 • of side channel habitat. 

Reach 2 is a much more confined and steeper gradient 
reach (1.0%). There are 2 bedrock constrictions present, 
which form short rapids. The spawning utilization of this 
reach is much lower than in Reach 1, but there is undoubtedly 
scattered spawnin~ by chinook, coho, sockeye, and steelhead 

-15-



\ 

I'-
! 
\ 

I 

~ 
I 

l 
! 

) 
) 

l 
! 

! 
I 
! 

( 
\ 

\ 
I 
l 

l 
I 

I 
~ 
J 

I 
I 
\ 

( 
) 

! 
i 
' ' I 
I 
I 
1 
I 
I 
I 

\ 

I 
I 

\ 
I 
I 
( 
I 

\ 
) 
I 

\ 
' ~ 

wherever the substrate is suitable. There is very little 
oft-channel rearine habitat. 

Reach 3 ls very similar to Reach 2. although somewhat 
less confined. 

In Reach 4, the valley broadens somewhat, and the channel 
is much less confined. There ls extensive braiding and 
numerous side channels present. Although this reach is rarely 
assessed during spawning, it is likely an l•portant chinook, 
coho, and steelhead spawning area. Large numbers of chinook 
fry were present during fish sa•pling carried out in May 1985. 
This reach is about 4.0 km long, and has approximately 4200 • 
of off-channel habitat including sidechannels and the lower 
ends of small tributaries. 

Reach 5 is a steep gradient reach (4.~~). with rapids and 
cascades throughout its length (2.9 km). Although there are 
no definite barriers to adult migration, it is doubtful that 
any species except steelhead would regularly ascend this 
reach. 

In the upper section of the river, Reaches 6 and 8 
contain some low gradient spawning and rearing habitat, 
although the elevation may become limiting toward the upper 
end. Juvenile steelhead and Dolly Varden were captured in 
Reach 6 during the survey. Steelhead undoubtedly utilize 
Reach 6 and possibly also Reach 8 for spawning. 

Reach 9 has 
anadromous fish. 
the barrier in 
unsuitable. 

a gradient of 
There is some 

Reach 10, but 

10% and forms a barrier to all 
lower gradient habitat above 
the high elevation makes it 

Marble Creek and one small tributary adjacent to Marble 
Creek are the only tributaries to the Neechanz with 
significant amounts of habitat accessible to anadromous 
spec~es. Reach 2 of Marble Creek has a canyon and 15 • falls 
which block further access. Other tributaries in the lower 
10.8 km (including Kulee Creek) are likely utilized only in 
the lower few meters where they enter the Neechanz River 
floodplain. The upper sections of tributaries such as Marble, 
Kulee, and Cheetwoot were not sampled, so it is possible that 
resident Dolly Varden populations may be present. 

The Neechanz watershed, generally, is fairly sensitive to 
road and timber harvesting development due to the steep valley 
walls. Valley wall failures (slides) are already evident 
Reaches 4 and 6. In addition, reaches with extensive side 
channels and wetlands can be sensitive to destabilization 
through road encroachment and bank disruption. Areas with 
high sensitivity include Reach 1 of the Neechanz River 
(particularly in the area of the Marble Creek confluence), 
Reach 1 of Marble Creek, and Reach 4 of the Neechanz. The 
upper part of the watershed also has a very high incidence of 
avalanches. 
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2.7 GENESEE CREEK 

Genesee Creek flows into the second basin of Owikeno Lake 
at the north edge of the Machmell River fan. It was not 
survey~d during the 1984/85 survey. The accessible portion of 
the creek is just that part which lies on the Machmell fan 
itself - a section approximately 1.3 ka long. Above this, the 
creek flows directly off the steep valley wall . 

The Genesee is a very iaportant sockeye producer. Chum, 
coho, and pink are also present. 

2.8 SHEEMAHANT RIVER 

The Sheeaahant River 
which flows west into the 
extensive fan which forms 
Sheemahant River occupies a 
which extends almost to the 

is a large, glacially-fed systea 
second basin. The river has an 

the Second Narrows. The mainstea 
fairly broad, low gradient valley 

glaciers at the headwaters. 

Fisheries assessments in the Sheeaahant are difficult due 
to the very high turbidity which is common during the summer 
and early fall. Chinook, coho, pink, sockeye, cutthroat and 
Dolly Varden are known to be present, while small numbers of 
chum and steelhead may also utilize the river. A series of 
small falls at approximately 19.5 km impedes fish passage and 
may be a barrier (particularly to sockeye) under some (or 
most) flow conditions. The section below 19.5 k• (Reach 1) is 
therefore the most heavily utilized by anadroaous fish. Coho 
were found to be present to at least 47.8 km (Reach 3), 
howe~er, so it is likely that other species (chinook, sockeye, 
and steelhead) also manage to gain access to the upper river. 
In the mainstea Sheemahant, there are no other definite 
barriers to adult migration below the headwaters (55.6 km), 
although the habitat is aarginal above Reach 3 (47.8 ka). 
Dolly Varden are present literally right to the toe of the 
glaciers. 

The entire section from the mouth to 34.0 k• is fairly 
unifora, but the section below the falls at 19.5 km has been 
broken out as a separate reach for the purposes of this 
survey. This section has an overall gradient of about 0.2 ~. 
It has a high percentage of bars and some braided, multiple 
channel sections. Gravel quality varies considerably, with 
some areas being heavily compacted with sandy material. Reach 
2 is very similar to Reach 1, but is slightly more confined. 
There is good rearing in side and sec-0ndary channels, the 
lower parts of small tributaries, and in several adjacent 
wetlands in both lower reaches. Reaches l and 2 combined have 
roughly 12500 • of available off-channel habitat. 

Reach 3, which lies upstream froa the mouth of Sumquolt 
Creek, is a 13.8 k• section which has a broad floodplain with 
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very extensive sidechannels and wetlands. The substrate is 
co•posed mainly ot eravel (approxiaately 50 $). This reach 
appears to have excellent spawning and rearine habitat. There 
is approximately 14000 • ot off-channel habitat available in 
side channels and the lower ends of s•all tributaries. This 
reach is not normally assessed during the spavnine season, so 
the current extent of spawner utilization is not known. 
Relatively small numbers of coho juveniles were captured 
during fish sampling in October, 1984. 

Reach 4 is a short, confined, steep gradient reach with 
rapids throughout. The gradient averages 2.7$, but is likely 
greater in places. There are no definite barriers present, 
but passage is difficult. Only Dolly Varden were captured 
above this reach. 

Reach 5 is an open, braided reach with aod~rate gradient 
(1.5%). This reach appears fairly unstable due to the 
influence of the glacier iamediately upstrea•. Dolly Varden 
were present during sampling in October. 1984. · 

The larger, named tributaries of the Sheemahant River 
include Kull Creek, Leaolo Creek, and Sunquolt Creek. The 
lower portion of Sumquolt Creek was surveyed froa the air, 
while the assessment of Rull and Leaolo was liaited to 
gradient analysis. Although no fish sampling was done in 
these tributaries, anadronous fish are undoubtedly present in 
Reach 1 of each stream. From the gradient analysis and o~her 
observations, it appears that anadroaous fish would utilize 
only the extreme lower portions of these tributaries. 

The Sheemahant Valley, as a whole, is only moderately 
sensitive to timber harvesting developaent. The flow regiae 
is governed in large part by the glaciers in the headwaters 
and would not likely be greatly influenced by •inor changes in 
low elevation run-off. The presence of a defined 'valley 
flat' also tends to protect the mainstea fro• iapacts of roads 
and timber harvesting located at the valley walls. Within the 
valley, however, the mainstea channel is fairly unstable, and 
road locations or timber harvesting within this 'valley flat' 
may increase the instability. The presence of large debris in 
the fora of logjams may also be important in stabilizing the 
main channel and side channels, so that removing streamside 
timber (i~. the source of the large d~bris) may reduce channel 
stability in the long tera. 
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2.9 INZIANA RIVER 

The Inziana River flows into the northwest end of the 
upper basin of Owikeno Lake. Only the lower 1.1 k• are 
accessible to anadromous fish. Above this point. a series of 
large falls in a steep canyon section block all access. Cobo, 
sockeye, cutthroat, and Dolly Varden are known to be present 
below the falls. There aay also be small nuabers of chinook, 
pink, and steelhead present. No fish sampling was done above 
the falls and this upper section is likely barren. 

Reach 1 - the only accessible reach - is a l~w gradient 
(approx. 0.6~) fan area with excellent spawninc gravel 
throughout most of the reach. The lower section near the 
lake. however, tends to be sandy. This reach is very heavily 
utilized by sockeye salmon (up to lOOK escapement). A 
'breakthrough' has occurred approximately 350 a froa the 'old' 
mouth of the river which has cut off flow to some good 
spawning gravel. The useable channel is now approxiaately 750 
• long. The wetted width is appoximately 35 •· giving a total 
wetted area of 26250 m2. Apart froa the 'breakthrough' at the 
lower end, this reach is currently quite stable. There is 
only one small side channel present, affording about 200• of 
'off-channel' rearing habitat. 

There are at least 2 major falls in Reach 2 - a steep 
canyon reach about 500 • long with an overall gradient of 
approximately 16 ~. The two falls at the lower end of the 
reach are about Sa and 12• high. 

The upper portion of the watershed is likely barren of 
fish. The mainstea Inziana River and its main tributary Keet 
Creek have a combined channel length of about 30 ka, but •ost 
is moderate to steep gradient, with little potential for 
outplanting or other utilization. There is one low gradient 
(0.7%) section approximately 3 km long in the middle section 
of the upper river which does have good spawning and rearing 
habitat. 

The lower fan area would be quite sensitive to timber 
harvesting, as the harvesting and related developments could 
reduce channel stability. Harvesting in the upper watershed 
would likely not have significant impacts. providing that 
sediment input was controlled and there were no significant 
changes in the runoff pattern . 
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2.10 TZEO RIVER 

The Tzeo River flows into the head of the upper basin of 
Owikeno Lake. The stream flows east in a narrow valley 
originating from high elevation snow and icef ields before 
spilling out into a wider, lower gradient valley and flowin~ 
south into the head of the lake. In its lower reach, the Tzeo 
flows along the edge of the f luvial fan foraed by the Washwash 
River, which also flows into the head of the lake. 

Coho and sockeye are the aost numerous salaon species in 
the Tzeo, with chinook, pinks, cutthroat and Dolly Varden 
present in much smaller numbers. Saal! numbers of chua and 
steelhead may also be present. The river is accessible to all 
anadromous fish for at least 4 ka, where a saall cascade 
hinders further access. The·bulk of the sockeye spawn below 
this point. This cascade is definitely passable, however, to 
coho, sockeye, and trout (either cutthroat or steelhead) which 
have all been observed in the reaches above. The liait of 
anadromous access is approiimately 9 ka (Reach 5), where the 
gradient increases significantly. There is very little 
useable habitat above this point. In general, the liaitlng 
factor to sockeye production in the Tzeo River appears to be 
gravel quality, which tends to be quite poor due to a fairly 
high sand component. 

The lower 5 reaches of the Tzeo River alternate between 
low gradient sections with· little confinement and slightly 
steeper more confined sections. Reach 1 is approximately 1.4 
ka long with a gradient of 0.3 '· The reach is fairly heavily 
utilized by sockeye spawners, although the substrate has a 
large percentage of sand which liaits the amount of suitable 
spawning habitat. Most of the flow froa the Washwash River 
now enters the upper part of this reach through the 
'breakthrough' across the Washwash fan. This extra flow has 
probably helped flush some of the sand out of the systea and 
increased the utilization of this reach. There are 
approximately 300 m of sidechannel habitat in the reach. 

Reach 2 is 
moderate gradient 
mainly boulders 
limited. 

a confined reach about 0.7 k• long with 
(0.9 %) and some rapids. The substrate is 
and the spawning utilization is fairly 

Reach 3, approximately 2 km long, is a low gradient reach 
(0.4 %) with a wide floodplain which has extensive wetland 
areas The reach is fairly heavily utilized by sockeye spawners 
although, once again, a high percentage of sand limits the 
amount of spawning habitat. There is approximately 1750 m of 
sidechannel and wetland habitat. 

Reach 4 is a confined reach similar to Reach 2. It is 
about 1.1 km long with a ·gradient of 1.0 %. A cascade at the 
lower reach boundary hinders fish passage. 
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Reach 5 is approxl•ately 4 ka long and is another low 
gradient reach (0.6 ~J with an extensive floodplain. There ls 
approxiaately 3750 • of sidechannel and wetland habitat 
suitable for rearing (including the lower ends of several 
small tributaries). The current extent of utilization is 
somewhat unclear because spawning enumerations are not 
generally conducted in this reach. The spawning and rearing 
habitat appear very good, however, and coho adults and 
juveniles were sampled during the survey, Sockeye are likely 
also present in saall nuabers, along with chinook and 
steel head. 

Above Reach 5, the channel becomes much steeper and •ore 
confined. Reach 6 has an average gradient of 5.3 ' with 
numerous cascades and small falls which, in combination, are 
probably impassable. Coho and chinook may be present in the 
lower section of the reach, ~!though the habitat is marginal 
at best. No fish were captured in a-sample done in the upper 
portion of the reach. 

In terms of timber harvesting, the most sensitive area in 
the Tzeo i~ the lower reach along the Tzeo-Washwash fan. This 
area could be destabilized by harvesting and related access 
development. Reaches 2 5 are moderately sensitive to 
development. Habitat protection measures in this area should 
stress protection of mainstea strea• banks and the 
sidechannel/wetland areas. Access and timber harvesting 
conditions would be aore difficult in the upper part of the 
watershed, but timber quality may be insufficient to warrant 
development. 

2.11 WASHWASH RIVER 

The Washwash River flows southwest in a steep, narrow 
valley, before spilling out into a broad fluvial fan near the 
head of Owikeno Lake. The fan area is very active due to the 
large amount of bedload mov~ment and the lower Washwash 
channel has shifted and divided several times over the last 50 
years. During these years, the flow has been divided into two 
main channels - one channel flowing along the east valley wall 
and into Owikeno Lake and the other. shorter channel cutting 
across the fan and flowing into the Tzeo River. Since the 
early 1960's. the shorter 'breakthrough' channel has carried 
most of the flow. 

The Washwash River has the same species composition as 
the Tzeo - dominated by sockeye, with a good coho population, 
and smaller nuabers of chinook, chum, pinks, Dolly Varden, 
cutthroat, and probably steelhead. Only the lower two reaches 
(approximately 1.8 k•) are accessible to anadromous fish due 
to the presence of an impassable falls and steep canyon 
seotion in Reach 3. The upper Washwash River was not 
surveyed, but the gradient appears to be too steep to provide 
any valuable fish habitat. This area is likely barren of 
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Reach 1 of the Washwash consists of many channels 
including the 2 main channels mentioned above. The 'old' 
channel, which now carries very little flow, is approximately 
1200 • long and has a fairly low gradient. There are numerous 
smaller side channels connected to this channel and these 
provide excellent rearing habitat for coho. The 
'breakthrough' channel has a steeper gradient (nearly 2 %) and 
is approximately 700 m long. Both channels are utilized 
extensively by sockeye spawners, although low flows in the 
'old' channel have limited utilization in recent years. There 
have been attempts made to artificially stabilize the fan and 
return the majority of the flow to the longer 'old' channel, 
although these have been unsuccessful to date. 

Reach 2 of the system is a confined, fairly steep 
gradient reach (approximately 4 %) with only limited spawning 
habitat. 

Reach 3 is a 1.9 km 
10 %. A large falls is 
may be barren above this 
done above Reach 2. 

canyon reach with a gradient of over 
present at the lower end. The system 
point, although no fish sampling was 

The Washwash River fan is very sensitive to timber 
harvesting and associated development due to the natural 
instability of the area and the many valuable sidechannels 
which are present. The upper valley is less sensitive, 
although steep terrain and avalanche potential may make access 
difficult. Any extra additions of sediment or increases in 
peak flows as a result of harvesting in the upper valley may 
also increase the instability of the fan area. 
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Streaa 
(Watenhed •> 

---- ------......._~__,--------------- -------- --- ---- ------------------ - ~.......,__--------

I !Av. Channell 
IReacb No. !Width I 
16 Lenetb l("9ttedJ I Specie• Preaent 

-~ 
' I 

Reach Deacrlption Plaherie• Value• 

~ . ' 

Senaltivlty co .. ent• 
----------------------------------------------------------------------------------------------------------------------------------------··---· 
Allback c. 
91-1282-llSO 

l 10 •· ICH, CM, CO, PK. !Moderate eradlent (1.8•).IHieh. Good apawnlne !Multi-channel area• are 
•.4 Kii. (I a.I ISK. CT, OV, CST) !Many aultiple-channel lthrourhout reach. Good Jfairly unetable. 

! lareaa. Hlrh - ot eravela lrearlne in aulti-channel : 
I I (50•). Soae eecUona withlareaa. I 

I I I l•teeper eradlent. I I 
1----------1-----------1------------------!-------------------------1-------------------------1--------------------------1 
I 2 I I (01 !Very eteep eradlent I Low. IapaHible to I · 
I o.a Kii. I I I (12.8\\J. lanadroaoua tlah. I 

--------------------------------------------------------------------------------------------------------------------------------------------! Dallery c. 1 18 •· ICH, CM, CO, PK, !Gradient 0.9- for reach. !Moderate. Mainly a •isra-ISteep valley wall• aay I 
91-1282-180 1.2 Ka. (15 a.) ISK, ST, (CT, DVJ !Confined with bedrock ltion reach. Li•ited l•ake development ace••• I 

I !bank• and boulder aub- l•pawnin1. ldlflicult. 
I l•trate. Rapid• with I I 
I Jateeper 1radlent (est!- I I 

I I I 1 aate 1 - 2\\) throuchout I I 
I I I jupper portion. I I 
1----------1-----------1-----------~------1-------------------------1-------------------------1-------------------------: 
I a I 30 •· ICH, CM, CO, PK, ILow 1radient (O.••>· LeHIH11h. Main apawnin1 area !Steep valley wall• •Ith I 
I 2.1 Ka. I (20 a.J ISK, ST, (CT, DY) !confined reach with aoae lfor all apeciea. Good l•ith wetland• preaent on I 
I I I l•ide channel• and one f rearine in off-channel lthe flood plain. 
I I I I •etland area. Hieb • of I areas. I 
I I I leravele (Sft). I I I 
1----------1-----------1------------------1-------------------------1-------------------------1-------------------------1 
I 3 I 10 •· !? (CH, co, SK, ST, fShort, ateep 1radient !Low. Very difficult paH-ISteep valley wall• .. Y I 
I 0.9 Ka. I (10 a.) IDVJ !reach - 1.7\; averaee - lase. Reportedly paeaable l•ake acce•• difficult. I. 
I I I !•1th rapid• and chute• Ito eoae SK - probably I 
I I I I throuehout. I aleo CH, CO, and ST I 
1----------1-----------1------------------1-------------------------1-------------------------1-------------------------
I 4 I 25 a. I? (CH. CO, SK, ST,ILow 1radient (0.8•). Leaal?. Excellent apawnine andlExtenalve wetland• In 
I 4.3 Ka. I (15 •·) IDV) I confined reach with ex- lrearin1 habitat. SK re- !valley bottoa. 
I I I ltenaive aide channel• andlported preaent - CH.CO,STI 
I I I l•etlanda. Hieb • of !Probable •. No flab cap- I 
I I I I eravele (50•J. I tured in May 1985 auple. I ! 

1----------1-----------1------------------1-------------------------1-------------------------1-------------------------! 
I 5 I 8 a. I ? !Steep 1radlent reach - !Low. Very difficult paaa-1 
I l.O Ka. I (8 •.) I 12.3• averaee with rapid• lase. Probably i•paaaable I 
I I I land chutea throupout. Ito all. I 
I I I I So•• aecUona 4 - S• I I 
I I I leradient. I I I 
1----------1-----------1------------------1-------------------------1-------------------------1-------------------------1 
I 8 I I ? !Low 1radlent reach (O.S•)f?. Good apawnine. and ex- fExtenalve wetland• In I 
I 2.5 Ka. I I l•ith extenaive wetlanda. lcellent coho rearlne !valley botto•. I 
I I I !Upper 1ectlon baa a hieh !habitat. No fiab captured! I 
I I I I~ of eravel. !May, 1985. I 
1----------1-----------1------------------1-------------------------1-------------------------1-------------------------1 
I 7 I I (O) fSteep 1radient (S.4•1 I Low. I I 
I l.4 Ka. I I !with lapaHable falla. I I ! 

--------------------------------------------------------------------------------------------------------------------------------------------! 
Unnaaed C. I 1 8 •· I? (CH, CO, SK, ST.IOradtent 2.3•. Multiple- !Moderate. May provide I 
(tributary to I 1.0 Ka. (8 a.) IDVJ !channel flow. 40. sravel.l•pawnlnc and rearinc I 
Dallery c. > I I I I I habitat. I I 
91-1282-180-040 1----------1-----------1------------------1-------------------------1-------------------------1-------------------------1 

I 2 I I (0) I Steep eradlent (1.3\\). !Low. I I 
I 2.5 K•. I I I l•paHable. I I I 

--------------------------------------------------------------------------------------------------------------------------------------------1 

.. 
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StreH 
(Watershed •> 

- --........------~-----~---~ --- - -- ---~~-----'""-------·---~--~----~-
,,.---...., -...... 

!Av. Channell 
!Reach No. !Width I 
II Lensth !(wetted) I Specie• Pre1ent Reach Description Fisheries Value1 Sen1ilivlty co .. ent1 

-------~------------------------------------------------------------------------------------------------------------------------------------1 
Doos C. 
91-1282-300 

A1hlula c. 
91-1282-320 

I 1 15 •· I? (DV) !Steep credient (8.1•). fLow. Mey be soae spawnincl 
I 2.1 Kii. (15 •·) I I l•p11111able fells at - I at •outh below falls. I 
I I I I •outh. Several other I I 
I I I I .. au fall• and chutes. I I 
1----------1-----------1------------------1-------------------------1-------------------------1-------------------------
I a I 20 •. I? (DV) !Moderate cradlent (2.0•).ILow. Appear• to have very! 
I 9,8 Kii. I (15 •.) I !Mainly fa1t-flowin1 with !little cood rearlnc or I 
I I I !boulder 1ub1trate. l•pawninc habitat. I 

I 1 15 a. ICH. CM, co, PK, !Moderate cradJent (1.s•).IHJ1h. Good 1pawnJn1 
I 8.4 K•. (12 •·> ISK, CT, DV, (ST) !Mainly awift flowinc withlthrouchout the reach. 
I I l•oae ... 11 rapid•. SO• IRearinc habitat la only 
I I lcravel. Very few aide laverece due to lack of 

!Mainly •table. Very few 
l•enaltive •Ide channel•. 

I I I I channell. I off-channel hebl tat. I 
j----------1-----------1------------------1-------------------------1-------------------------1----------------··--------
I 2 I 10 •· IDV !Steep 1radlent (4.8•). ILow. CH, co, ST may 111- I 
I 3.0 K•. I (10 •·) I IR111pids with boulder lcend thia reach. Only DV I 
I I I l•ubatrate throuchout. !captured May, 1985. I 
1----------1-----------!------------------1-------------------------1-------------------------1-------------------------1 
I 3 I 15 •· IDV !Moderate 1radient (2.4•).!Moderate. Soae 1ood !Narrow valley bottoa with 
I 2.S Ka. I (10 •·• I ILeaa confined, with •od- l•pawnin1 and rearinc l•ide channels and wet-
1 I I lerate •Ide channels. 4~ I habitat .. Only DV captured I landa. 
I I I l1ravel. !May, 1985. I 

Machaell R. I 1 200 a. 1co. SK, ST, CT, IFaJrly low cradJent ;Moderate. Soae 1ood ;very active channel aakH 
91-1282-550 I 8.3 Ka. (SO a.) IDV (CH, CM, PK) l(O.S•). Laree, 1lacial l•pawnln1 1ravel but very 1road location difficult. 

I I !river flowln1 In braided lunatllble. Moat laportant ll•portant aide channel 
I I !channel. Very unatable !area• are •Ide channels, l•rea• are 1enalt1ve. 
I I I reach. Subatrate ••Inly I eapeciall y thoH wl th I 
I I ll•r1e 1r111vel (40•) and !clear water. I 
I I I !cobble (4~). I I 
1----------1-----------1------------------1-------------------------1-------------------------1-------------------------1 
I 2 I 120 •. ICO, SK, ST, CT, IOradJent o.e•. Sl•Jlar tolJloderate. Sa•e H above. 1sue .. above. I 
I 4.0 Kii. I (CO •·, IDV (CH, CM, PK) I Reach 1, but al11htly I I I 
I I I !•ore confined. Channel !al I I 
I I I I braided and unstable. I I I 
1----------1-----------1------------------1-------------------------1-------------------------1-------------------------
I 3 I 60 •· !(CH, co, SK, ST, IOradJent o.e.. EntrenchedlModerate - low. Nay be fLow aenaJtlvJty. 
I 4.9 Kii. I (30 •·> fCT, DV) !canyon with vertical !utilized to ao .. extent I 
I I I I.all•. Feat flowin1 with I for epawnin1. I 
I I I !••inly boulder aubatrate.1 I 
1----------1-----------1------------------1-------------------------1-------------------------1-------------------------
I 4 I 20 •· ICCH, CO, ST, DV, !Fairly 1teep 1radient !Low. Chutes and fall• ILow •enaJtlvJty. 
I 5.1 Ka. I (20 •·> I 1c2.o•• canyon with chutealare probably i•paaaable I 
I I I land ••all fall• tbroulh- lupatre .. fro• Paabletb I 
I I I lout. Boulder and bedrock !Creek. I 
I I I l•ubatrate. I I 
1----------1-----------1------------------1-------------------------1-------------------------1-------------------------! 
I 15 I 25 •· IDV !Canyon with al11htly !Low. Probably only DV ILo• aena1t1v1ty. 
I u .e Kii. I (20 a.) I I lower 1radlent (2.~). lpreHnt. I 
I I I IF111t flow1n1 w1tb aainly I I 
I I I I boulder aublitrate. I I I 

--------------------1----------1-----------1------------------1-------------------------1----~--------------------1-------------------------1 
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I (Av. Channell 
Strea• !Reach No. !Width I 
(Waterabed t) II Leaetb !(wetted) I Specie• Pre1ent Reach De1cr1ption Pi1herie1 Value• Senalllvity co .. ent1 1 

--------------------------------------------------------------------------------------------------------------------------------------------1 Machaell R. 
81-1282-1550 

I 6 I 60 •. IDV !Lower cradient Ct.••>· !Low. Probably only DY 
I 1a.o Ka. I (20 •·) I ILe11 confined with open, lpre1ent. 
! I I !braided aectlona. 40• I 
I I I l1ravel. I I , 
1----------1-----------1------------------1-------------------------1-------------------------1-------------------------1 
I f I 15 •· 1(0) !Steep (T.3•) canyon reach!Low. Probably no flab I 
I 1.1 Ka. I (15 •· ) I I I preaent beyond thh I 
I I I I !point. Altitude and ell- I 
I I I I l•ate are ll•ltln1. I 

--------------------------------------------------------------------------------------------------------------------------------------------; 
Neechanz R. I 1 50 •· JCH, CM. CO, PK, !Low 1radient (0.5•) !Extre•ely hi1h. Up to IHl1h aena1t1v1ty, 
91-1282-550-010 I 3.0 Ka. (30 a.) ISK, ST, CT, DY, + lfluvlal tan area. Lar1e 150,000 SK apawnera. Aleo 1eapeclally active aide/ 

I ICLaaprey, I~ or 1ravel (SO•). ActiveJCH, CM, CO, PK 6 ST !flood channel area near 
I l•culplna). (aide channel• near aouth l•P•wnln1. Good rearlnc !Marble Ck. 
I I lot Marble Ck. otherwhe rareaa in aide ohannela. I 
I I I !••Inly atable. I I I 
1----------1-----------1------------------1-------------------------1-------------------------1-------------------------1 
I 2 I 35 •· ICH, CO, SK, ST, DYIConflned reach with 2 !Moderate. Scattered CH, !Channel la atable, vlr- I 
I 1.8 Ka. I (25 •• , I !bedrock conatr1ct1ona. rco, SK, and ST apawntns. ltually no aide channel• I 
I I I INatnly cobble/boulder rsoae rearine. CM and PK IPreaent. I 
I I I jaubatrate (SU.). Stable !likely pre1ent Sn •••11 I 
I I I I channel. lnu.bera. I 
1----------1-----------1------------------1-------------------------1-------~-----------------1-------------------------
I 3 I 40 •· (CH, CO, SK, ST, DYIModerate eradtent (1.5•).IModerate. Scattered CH, !Channel la atable, few 
I 2.0 Ka. I (30 •. , I IS11ehtly le•• confined rco, SK, and ST apawnin1. l•ide channels preaent. 
I I I !than R2. Mainly cobble/ ISoae rear1n1. I 
I I I I boulder aub1trate (80•). I I 
I I I !Stable channel. I I 
1----------1-----------1------------------1-------------------------1-------------------------1--------·-----------------
I 4 I 75 •· ICH, co, SK, ST, DYIModerate eradtent (1.5-).IHleh. Suapected i•portaatlChannel already fairly 
I 4.0 Ka. I (30 a.) I !Channel leaa confined aadlCH, CO, and ST apawnin1 !unstable. So•e wetland 
I I I l•ore unatable. Extenaive l•rea. Good rearins in rareaa. Potential valley 
I I I lbraidtne and aide ohaa- l•1de channel• and wet- !•all 1natab1l1ty. 
I I I I nela. 40- 1ravel. I land•. I 
1----------1-----------1------------------1-------------------------1-------------------------1-------------------------
I 5 I 15 •· IST, DV !Steep 1rad1ent (c.o•). !Low. Mtcratton reach tor !Channel 11 very •table. 
I 2.9 Ka. I (10 a.) I !Rapids and ca1cadea IST. Posabily 11•1ted ST !Valley wall• are ateep, 
I I lthrou1hout. 100• lar1e lrearine. CH and CO ••Y fhowever. 
I I I !boulder 1ub1trate. l••cend this reach under I 
I I I I I •o•e condt tlona. I 
1----------1-----------1------------------1-------------------------1-------------------------1-----------------------... 
I 8 I 30 •· !ST, DV !Moderate 1radient (2.1•).IModerate. Su1pect apawn- (Steep valley walla wtth I 
I 3.D Ka. I (15 •·> I IL••• confined. Soae 1uit-lin1 or ST. Al•o aoae 1ood!•o•e 1natab11Jty evident.I 
I I I !able apawn1n1 eravel lrearin1 areaa Sn aide I I 
I I I 1(4U.). I channels. I I 
1----------1-----------·1------------------1-------------------------1-------------------------1-------------------------1 
I f I 15 •· ICST, DY) !Moderate - ateep erad1ent1Low. Suapect ST and DY !Avalanche potential. I 
I 2.4 Ka. I (10 •• , I 1(2.S•) with extenaJve l•ay be preaent. Little orr I 
I I I lrapJda. au. boulder aub- lno apawntne or reartn1 I I 
I I I l•trate. Avalanche track• !habitat. I I 
I I I I on valley wall a. I I I 
1----------1-----------1------------------1-------------------------1-------------------------1-------------------------1 
I 8 I 40 •· l(ST, DY) IL••• confined reach with !Moderate. ST.DY aay be !Avalanche potential. Al1of 
I 1.S Ka. I (12 a.) I ISO• eravel. Several aide lpreaent. Habitat auitablefaoae valley wall I 
I I I lchannela. lfor apawa1n1 and rearln1.f1natab111ty. I 

--------------------l----------l-----------!------------------1-------------------------1-------------------------1-------------------------1 
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Streu 
(Waterahed •) 

! iAv. Channell 
!Reach No. !Width I 
IA Lenl(th !(wetted) I Specie• Pre•ent Reach Deacrlptlon Fiaherle• Value• Senaitivity Co .. enta 

--------------------------------------------------------------------------------------------------------------------------------------------1 Neechanz R. I 9 15 •. 1(0) !Very •teep eradient !Low. Poor habitat. !Avalanche potential. I 
91-1282-550-010 11.9b. (10•.) I 1(9.9,).Cascadeaand I I 

I I I I fall• throuehout. I I 
1----------1-----------1------------------1-------------------------1-------------------------1------------------------- 1 

I 10 ·I 30 •· l(O) !Lower eradient (2.?,). !Low. Habitat probably notlAvalanche potential. ! 
I 5.5 K•. I (10 •.) I ILeH confined. 50' eravellu.eable due to hleh I I 
I I I IModer.te •Ide channel•. !elevation. I 

--------------------------------------------------------------------------------------------------------------------------------·------------! Marble c. I 1 I 12 •· fCH, CM, CO, PK, IActlve fluvlal fan area fExtre•ely hleh. I•portantfActlve •ultlple channel I 
91-1282-550-010-010 Io.a Km. I (10 •.) ISK, ST, DY, CT lwlth •ultlple channel•. ISK and CH apawnlne area. !area I• ea•lly affected I 

I I I 11n eravel. !Good rearine in •ultlple lby developaent. I 
I I I I !channel area near •outh. I I 
1----------1-----------1------------------1-------------------------1-------------------------1-------------------------1 
I . 2 I 10 •· ICH, co. ST !Bedrock canyon with ILow, except for extre•e I 
I l.C Km. I (10 •·> I lchute•.and fall• throueh-llower end of canyon whichl 
I I I I out. l•paaaable. I la uaed for apawnlne by I 
I I I I ICH,COandST. I 

------------------------------------~-------------------------------------------------------------------------------------------------------Kulee C. I 1 12 •. 
(10 •. , 

l(CH. CO, ST. DY) 
I 

!Steep eradient (6.0') 
lwltb bedrock canyon and 
ll•paaaable fall•. 

ILow. May be very ll•ited 
lutlllsatlon of extre•e 
!lower portion. Reat l• 
linacceHible. 

92-1282-550-010-100 1 a.a Km. 
I 
I 

I 
I I 

--------------------------------------------------------------------------------------------~-----------------------------------------------Geneaee C. 
91-1282-560 

Sheeaahant 
01-1282-850 

I 

I 1 
I 1.s xa. 

ICM, CO. PK. SK 
I (CH. CT, DY) 

I Not aurveyed. 
I 

!Very hip. 
I 

1 , I 75 •· ICH, CO, PK, SK, ,Low eradient (0.2-). IHieh. Excellent apawnin1 flf atrea• bank• and aide 
19.5 Kii. I (40 •.) ICT. DV (CM. ST) fPairly laree, elaclal leravel in place• - !channel• are dlaturbed -

I I lriver. Hieh - ot bar• lalthou1h •o•e area• are lthe channel could be 
I I !with 1oae braldln1. lco•pacted with •and. So•eleaally deatabillzed. 
I I !Channel i• •ainly atable.leood rearin1 in aide chanlRoada ahould be located 

I I I 1en sravel. . lneh. tnear valley walll. 
1----------1-----------1------------------1-------------------------1--------~----------------1-------------------------
' 2 I 50 •· ICH, co. SK. CT. DVILow eradient (0.3•). VerylHieh. S•all fall• i•pedeals .. e a• above. 
I 14.5 Km. I (30 •·> l(ST) l•i•ilar to Reach 1. tacceH to thia reach, butl 
I I I ISliehtly fewer bar• and !potentially •• valuable I 
I I I l•ore confined. Several laa Reach 1. I 
I I I !wetland area• adjacent tol I 
I I I lthe channel. I .1 
1----------1-----------1------------------1-------------------------1-------------------------1-------------------------
I ~ I 35 •· ICO. CT, DV !Low eradient (0.1'). IHleh. Appear• to provide IExtenalve wetland• 
I 13.8 Km. I (20 •.) ICCH, SK. ST) !Fairly broad flood plain !excellent apawninc and lthrou1hout the flood 
I I I lwitb extenaive aide cban-lrearin1 habitat. !plain. 
I I I I neh and wetland•. 5n I I 
I I I l1rave1. I I 
1----------1-----------1------------------1--------------------~----1-------------------------1-------------------------1 
I ' I 12 •· IDV (CO, ST) !Fairly ateep rradient ILow. Poor habitat. Rapid•I I 
I 1.2 Km. I (10 •·) I 1(2.?•). Confined reach !appear to be paaaable. I I 
I I I lwith rapid• throu1bout. I I I 
1----------1-----------1------------------1-------------------------1-------------------------1-------------------------1 
I 5 I 30 •· tDV !Moderate 1radient (1.5•).ILow. DV pre•ent. Habitat I I 
I e. 7 Km. I ( 10 •· > I I Open. braided reach i•- I h •areinal due to I I 
I I I l•ediately below the toe !elevation and proxi•ity I I 
I I I I of a elacier. Mainly cob- I to the elacier. I I 
I I I Ible aubatrate. I I I 

--------------------------------------------------------------------------------------------------------------------------------------------! 

"' . 
..• 
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Strea• 
(Watershed t) 

~______....-- -----·--- -

I !Av. Channel I 
!Reach No. !Width I 
II Lenstb ICwetted) I Specie• Preaent 

. -... 

Reach Deacrlptlon Pl•herle• Value• SenaJtJvlty C01111enta 
--------------------------------------------------------------------------------------------------------------------------------------------· 
Su•quolt C. I 1 I 20 •· ICCH, CO, SK, ST, fOradient 1.1•. Open tan fLow - •oderate. May be fTh1• 1• a ta1rly active 
91-1282-850-300 I 1.S Ka. I (10 •.) ICT. DY) !area with eo•e braJdlnr. fl1•1ted utilization ot ffan area. 

I I I !Mainly cobble aub•trate. fthi• reach tor apawnin1. I 
1~---------1-----------1------------------1-------------------------1-------------------------1-------------------------
I 2 I 6 •· l(O) !Steep 1radJent (S'I bed- ILow. Suapect no tJah fLow aen•ltlvlty. 
I 2.1 Ka. I (8 •.) I frock canyon with l•pa••- fpre•ent above thi• reach.f 
f I I fable fall•. I f 

---------------------------------------------------------------------------------------------------------------------------~----------------! 
Inziana R. I 1 I 40 •· ICO, SK, CT, DY fGradJent 0.6,. Pan area. fExtre•ely hJch. BxcellentlVery hl1h •en•lt1v1ty. 
91-1282-'750 I 1.1 Ka. I (35 •· J f (CH, PK) IPairiy •table except in f•pawnJnr eravel. Up to I Pan area could be easily 

I I I I lower portion where chan-1100,000 SK apawnera. ldeetabilized. 
I I f 1nel baa ahlfted. 70' I I 
I I I leravel. I I 
1----------1-----------1------------------1-------------------------f-------------------------1-------------------------' 

.I 2 I 1(0) IYery ateep eradient (16') I Low. No anadromoua I ! 
I o.s Ka. I I 1canyon reach with i•pa••-lapeciea above thl• reach.I 
I I I !able falla. I I 

--------~--------------------------------------------------------------~--------------------------------------------------------------------: Waahwaah R. 
91-1282-'780 

! 1 ICH, CM,CO, PK, SK,!Active fan area. "New" IExtre•ely hieh. Both fVery h11h aenaltlvlty. 
New I 0.'7 Kii. ICT, DY, •culpln, !channel which enter• the !channel• have eood •pawn-IMany ••all channel• pre- ; 
Chan.f lla•prey, •tickle- ITzeo 1• •horter with line. Old channel b•• ex- l•ent. Pan could be ea•Jlyl 
Old I 1.2 Ka. lback, (ST) l•oderate eradient (2.0,),lcellent rearlnc ln aide ldeetabllized. 
Chan. I ! !Old channel carries some lchannele. f 

I I flow. baa •any aide chan-1 f 
I I nele and lower aradlent I I 
I I I 1c1.1-.) I I 
1----------f-----------f----------~-------1-------------------------1-------------------------1-------------------------: 
I 2 I 35 •· fCH, CO, SK, DV IContlned reach with IHisb. Utilized by CH, CO,fSo•e valley wall lnata- : 
I 0.8 K•. ·I (25 •·> ICCM, PK, ST, CT) !fairly ateep cradient ISK for apawninc. lbllity at upper end of : 
I I I IC<&.4,). Mainly cobble andl !reach. 
I I I I boulder aubatrate. I I 
1----------1-----------1--~---------------1-------------------------1-------------------------1-------------------------
1 3 I I (0) I Steep sradient (10.8') I Low. No anadromoua fhh I Steep valley wall• •ay 
I 1.9 Ka. I I !canyon reach with i•paH-labove falb at lower end. l .. ke acceae dirticult. 
I I I !able fella. I f 
1----------1-----------1------------------1-------------------------1-------------------------1-------------------------
I 4 f I CO) !Gradient '·''· Not .ur- ILow. ISome avalanche potential. 
I 7 ·' Kii. I I 1veyed in field. I I 

Tzeo R. f l 35 •· ICH, co, PK, SK, !Low eradient (0.3"1 reachlHi1h. Oood apawntns and !Very h1sh aen•ltlvlty. 
91-1282-800 I 1.4 Ka. (20 •·> ICT. DY, aculpin, l•t edse of Wa•bwa•h fan. lrearins are•. IWaahwaah-Tzeo fan area 

I Ila.prey, •tickle- ISubatrate i• .. inly eand I !could be eaaily deata-
1 ·1 I back, (CM, ST) I (30.) and eravel (50.). I lbiliz:ed. 
1----------1-----------1------------------1-------------------------1-------------------------1-------------------------
I 2 I 30 •· ICH, co, PK. SK, !Moderate cradient (0.'"5) !Moderate. SOiie •pawnins. !Confined channel ••inly 
I 0.7 Ka. I (20 •·> ICT, DY, aculpin, l•itb aOlle rapid•. Con- !Mainly a •icration reacb.tprotected by terracea. 
I I Ila.prey, (CJI, ST) !fined witb .. inly boulder! ISo•e in•tability noted inl 
I I I taubatrate. I lri1ht valley wall. I 
1----------1-----------1------------------1-------------------------1-------------------------1-------------------------! 
I I I 40 •· ICH, CO, PK, IK, ILow 1rad11nt r11oh IH1sh. Utlll1ed for 1p1wn-jl1tenalv• .. tlend1 I 
I 1.0 ICll. I Cao•.) ICT, DV, OS, (CJI, f (0.4-). Wide floodplain IJDI and reartn1. lpreaent. I 
I I IST) lwitb extenaive wetland• I I I 
I I I Ion left bank. sand cen) I I 
I I I IHd sravel (40.) .ub- f I 
I I I 1 •trate. I I I 

--------------------1----------1-----------1------------------1-------------------------1-------------------------f-------------------------I 

, . 

.. 



Streu 
(Watershed •> 

I IAV. Channell 
f Reach No. !Width I 
IA Lencth !(wetted) I Specie• Preaent Reach Deacription Piaheriea Value• senaJtJvJty Co1111ent9 

Tzeo R. ' 25 •· ICH. co. SK, CT, fConfJned reach with •od- !Moderate. Caacadea at IConfJned channel, .. Joly 
91-1282-800 1.1 ic.. (15 •·> l(DV, ST) ferate irr•dient (1.0.). I lower end probably hin- fprotected by terracea. 

I ICaacadea preaent at lowerlder• diatribution. So•e I 
I lend. Mainly boulder aub- l•pawninc of SK and CO. I 

I I I l•~rate. I I 
1----------1-----------1~-----------------1-------------------------1------~------------------1-------------------------
I S I 40 •· ICH, CO, SK, CT, IPairly low 1radient fHl1h. Good apawnln1 and IExtenalve wetland• utJl·-
1 4.0 Km. I (15 •·> f(DV, ST) f (O.n). Wide floodplain lrearlnc. li&ed by t'iah. 
I I I fwltb extenalve aide chan-1 I 
I I I I nela and wetland•. 40. I I 
I I I l1ravel. I I 
1----------1-----------1------------------1-------------------------1-------------------------1-------------------------
I 8 I 15 •· I (DY) · fConfined reach with ateePILow. CO and CH .. , be I Steep valley wall• may 
I 7.0 ic.. I (10 •.) I l1radJent (5.3-). l•paaa- fpreaent in lower 1 Ka. l•ake acceaa difficult. 
I I I !able chute• and fall• !only. Poor habitat. IAlao avalanche potential. 
I I I I preaent. I I I 

--------------------------------------------------------------------------------------------------------------------------------------------1 



~· 

\. -···· '"\. f1 ' 

:'" 

APPENDIX II. AQUATIC BIOPHYSICAL MAPS 



TOHOKU NATIONAL FISHERIES RESEARCH INSTITUTE 

3-27-5 SHINHAMA, SHIOGAMA, MIYAGI, 985-0001 

JAPAN 

,· r r, 

Nanaimo,British Columbia 

V9R 5K6 
Library 
Pacific Biological Station 
Fisheries and Oceans 

lD:ll 

CANADA 



92M/15 L50000 CANADA _.,.., ... 

TZEO RIVER" 
BRITISH COLU'!!!'\~.~-::... ;::· __ ==::--Trn"'Ti .. i ---------... ._.._. ___ ,.,.. =11.:~V~':"~~"'..:.!.',,,·~r,:'~ ~":""' _____ ....... _ .. 

···----··-.. ·­·--... ·-· ·----

AQUATIC BIOPHYSICAL 

,,,....._1' ..... 

------------·----- .... ----- _,,,,, ______ _ _...,.. ___ .,, __ _ 
-----------------·------_______ .._fl. 

------ -- -_..... --- ___ _,_ ~ i:...·---·_.,.. __ -

===-n.------ -
............. 
,,_ _______ _ 
- .... --1---·· 
~ ------·--
. . . 

... •· =.:.=--... --=---~ 
--=:.-:...::..:.:-.::..::."'--· .. ______ _ 
...... ==---::.::"~--- .... 
.. • . ::"':.:: ::.:-::... """'i:"'~.:' .==. 
!:.:§:i:::"~~:..~ 

......................... 

l.1--- , ...... .........,, 

::::: .. ~.::---:::::.:: ..... -- -... 

r-•••--1--JI 
,_ a.t<GW =-=~~~ 

t 11.5'12341 

-= =-:t' ~ '--~:r-... 
::::;.:..-:-- =-....:= -· .. __ ,_, - ·• ___ ..... ---
-II_ ... _. __ .. ______ ,_ 

~ ::...-: ..:..-::-:::.. :--..:.= ... -

.... .... .:.=.::::...·--

. _ _...,.._ ___ I_ ... _. _______ ....__ 

1. :;:.::..~-.. --'1.::. ..... :-.t.. =--~ .. -:::::-.:.::-...::. .. : .. :;,,.~.~.·.:-..-""- _....,._ .... 
L•-·-~---·· 
~-r_~.:-=:-~i:s·-= 

---------.-.­___ .....,.,, __ "'-··------
,,.--;:ir-, ------1.9> 

Jli3 ············· .. :;o=z::::- __ ,._ ___ _,, --------___ ,.._,.. __ .....,.. ..... .,,..., 
·~ .,__ _,_1 ... 
:~. : EL ~"·------· =::"::"~ ...... --.) 

•-14H_-.,.,. _ __, __ ,__...,.ok+ ••.19 - W:•.t1 ....... " 
--- ··- - - ..-1- ......... ---, . ....... ._.....--
··-~- ... -··--

.............. ::::..:-: .... ..,...._ -. - _.. _., ., -. ... -- --- ... 

• =.._,, __ _ 

.. ----·· 
--·-----~---



~-

/NUT 

,, .. .. 
0 .-

: Sot• 1Jli0 

_, 

==-v~=--=-~ =-----;:..~.-.:: 
--~------ =-----· .._,.._------

CANADA 
........... !'4lt 

" 

RIVERS INLET 
toAft UHi) ~ &AJIKI& I. 
RRT'M~J.t ("£"IT J"f'U""Qf & 

.. 
.. --.. -··­----

~n Mill 
EDfTlO~·l 

AQUATIC BIOPHYSICAL 

,,...,......., ..... ,,....,., .............. 111 

------------·--·--··-------------------------~- ...... -----------·------____ ,.. ___ ..... 
--..-----­,.._ --- ------=-.------ ....... -- -
===-------

L_.,.C.. _____ _ - ~-~-._....-Ill .. ="' "' - ___ ....... - -

--. . . . 
: 
: 

·-­-------==---::.::=:.; ----

I, •• =-=-·--:-_::...........-= 
'-=:,-:..::..::::;:..~---&.•·-..----.. -:::.:..--:..::::- ... - .... .. . . =-= ::.:---=---: .:=. 
E~:f~~·::--~ 

..................... 

_____ ..... __ _ 
-------- -a1~¥~:.rt 

tn!fn•• 
--~ '----=:-!.-=:-_. =.::a _ .. _,_, -·-
--... ~1-• -·-- • ::...:: .:::. : ..=:::. - .. ·--------­___ ........... --.. 

.. ...-..:. =.:=..:- - -........ ~.------i : -1! ___ ....... 

:::.-::::---=-::=::'-""-· 
!.- ::.. ...... ~-.-.:-:.::· .. :-:. = Y.-:r..::--:·: • 
.. :..".:.·.:...----...--·­... _ ........ ~ ... -- .. ~ 

?.f?t:>..?~;:-:-::;-~~...= 

------------- ,....._,_,, _____ _ ---....---

- ------ ---. --------

PIS···---- :":=-:::-·----·-------..,,,_ .... 
_ . ..-, .... - ... ...--·-· 

·::= .......... ----:=... i =- ~_.....----::::::-=.::-}--' 
::c..~: ~ "; :::-...: r.9!':: .:=.=.. .. " • - ....... -- lit -

1.1...L----.. _ __, ___ .. __ 

····----·-----
:::..::-::. ........... -.. _....- .... ---------·-

* ............... =--- -- --

.. ~ .. 

··-----

-~---­·--____ .. __ 
--------
--------·--

----~----·--------___ ..... 
-~ 

--
-- X· e.....a.-, 
---~ 



170 
l 50.000 

160 

( 

,....,;.... L 

I .'.<<:. -,z, ~l:,.1'Mi1 I 

MACHMELL RIVER-eoaar'~~..,... -· 
9R1T[SH COLUMBIA ·-=~-~ 

·~ 11•;(-, " ! . .: 

EDmONl '90 
•.L' 

-~-~~~N-.~- ~-~-~~~~-""""°""·~I'.:.-"~~ 
I to 19la»a. £.. 

AQUATIC BIOPHYSICAL 

t .__.._, ..... 

-------------------·---_______ _...,. _ _____ ,__ ___ 
----------------------------------------n.. ----------_______ _...,.. ..... 
-=.::-------- -
===--------- -
.. , ........... 

.... -----...----­----~------ "'. =- ------. - -
::.=------: ==------------

.. • . :S::F""-·--:-.-:.s---= 
.. ::.0:....:.:::-::..r - - • .... -..----.. -:=.--::...-:-..:- ... ---
.... ::"": =-~--=-.:=-.::::=. 
!: ~ :-::=-.. -:: ;-.il-:::-:~ 

. ........ , .............. , 
:::.. · .. ;;-_-:-::.. = --- -

""_..:.:..~-­

... ..... """' ... ~·-----· .. .. 
::' __ ........ 

:.:..":i:"""-=::"~-·-· 

I.~~~~]!::~ .... 
.. !i.." .:."' • ._- ,,_ - ..-- - "' ... 

,. sa.~..:;:.~~-== 

______ __.. .......... -
=-~,:::--------' 

r-m--
~ 
__ .......... 

..... ~ ____.... 
"' .... ~.:-:=:- --~ .. ---....-...---~-· 

------·---
........... ------

............ =:= .............. --·--_... ..... 4 _... •• ....,.,_.. ·-

. :::..-----
--------
_\..,.... __ .........,.. ---_ ........... --. 

. ____ ..... ___ _ 

----­______ ..... 

~-----------­_ .. __ _ _. ....... 

... -
- • I· f\ .. A~, ~ _"' .... -~ 



.................... _ .... _ --·--'-----­c...., .. --.. i:---==--=-------

PHILLEY 
COAST Lo\H'D DllmUC'l' IAHCI I 

BRITISH COLUMBIA ---------- .. ---.... ..__._..!-' 
cmllllf-•im.•c 

_ _____ ...,._ ______ ,,_ 

ci....-- ... ----___ 14'.._ __ _ 

::..-=.i::::..·-·­
~.,.~--

EDITJON Z 

~·==a-.:.W=.:.'?::: ==-~='l=~ ""'-·-·-·--­.._._...,.__ 
-----------:=::'.!:!"-..:-.:-·---

AQUATIC 

............ , ..... 
--------------------··-----------___ .. ___ _ 
----------------------------------.... -_ _..., __ -- ------ ... -..--=-..·-------- -
==-=------ -
.............. 
... _______ _ 
-------·· =- .. --·--·--
. . . . . . 
: 

:::= -------==---=--::..:---
L··----·--=-.:::--·---.. =~:--.;::----..... ____ _ 
.... :::..-:.=:----... ______ _ ___ ....._ ____ _ 
!.~:E .. ~=::.-:::-~ 

.. -...... ......_ 

BIOPHYSICAL 

• ....... 1 ............. 

_ .... ------_,_ .. ____ _ 
- ,--r;:.:~o;:.::: 

... ailfc.t =-...:= .... 
tlt&l!S41 

--~ '----d-Z·!f':-_ ~:a .:::.::--:.•.-:.: =.:: -.u---·---• -. ........ --a--·------__ .....,. ___ .,.._ 

·~=..=----­
"H-N ... 'ft....:.----.. .. .... ----·-
L ~=-S-:..-=~~ ·--·--­---··--
,_,,_._~----·-­______ ...,_ 

L =-iS:-~=:~ 
L ~ ....... ,:_,-------·· ... _,,,_ .... ____ ... 

F.f2. ~ ::::-..:t..-:--=: 

-------·-.-..--.-...-~di-- ...... -·------

-----------· --------

llS····-·· =-::=-:::-·-· ..... ·-----------·-
........... ------·-· 

'1:1 .,=-=-- - -----
: i:=:..- t:::\- Fe:... - ---------· --1 -·--"-., ...... i't ,, _______ ._ ...... ~ .e .. _ .-.ii• ........ 

~.:..:....-:..=..----..--• .... ............ 

__ ...,_.._ _ _._...,....,..,,, ........... ---·-···---
....... ==...-- ---

........ -~----­---

·······:.-~---

. -:-..:...:. :: .. ::':'-

··------------------::-:.---

... .-
--.. Tp....ln.) 

---~ 



l61CJClOrT' E 

---~--~ ~fllf'fllill:llCf~MIO .. !IOU1Cl1 

_____ ,__IPll __ 
~ .... ____ _ 
--·--'-...... 

l.50 000 "" 

.. 
I I I ""'•S'SM" I • 

SHEEMAHANT RIVKR 
OOMT LAND msnat"1' UHOI J 

BRl11SH COLUMBIA 

. ,J.80 

:::=::;...-·~-
· ·~~--:. ........... c..-.----­---

------..­·~·-~·,._ . -------­~--""....----:.:.~':':I!.""~· ... 

EDITJONl •90 ·"' 1·• .. -t 92M1l6 

' ', 
// ;' 

// . 

I 

' 
' ' 

' ' 

/ ,.,' 

'' 

"•to 

:=&:~~..£~1:t.ca:= _______ ., __ 19\ 

""--··-......... ··--·--.......... -'--------'-•C­-h---~---

-; 

' r 

z 

AQUATIC BIOPHYSICAL 

__ .....___,, ___ ..,_ 

-------·--·---------------_____ .. __ ___ 
-~ ..... ------------------ai..----------.. ------------------- ........ :...·---.. .----
===-----.----
............. 
I.......... ....,.. ___ _ 
_...,._.,.__,._...~·-=- . -____ ...., ... - .... .. -:. . . . . . . 

·--== ---==---:.....-::.:---
.... ______ _ 

=-=--.__ .. _ 
.. .=~:--31!' - - • ...... __ ,,_ __ _ 

... --:=..":.:::---..... .. ., _______ _ 
--·u---.. --_ 

·t.~~i::-;:..~::.~ 

j; ,. 

.......... t-.-......, ----------____ ...., __ _ 
- r--:=::.:ac.=.:i 

111aolec.t =:.=• 
•nuln•• 

-::r~ '---:£-!.-..-_ s::• ..... -.... '-". ___ ........ ~·--·---·---__ ....,._.-. ·-------­--.... ·pl--~ 

.. -..:=..=-.- - -
L l'IJ4V.......:r,----- -. . ' . .. : ·~ 

t .............. 

·~· .. !!::£=·=-:.~ :-:-~ ·' • ---:r: .. -~ ---··-----

_.,..,..... ____ ._,,,... __ .... _ ··- ..---.. --.... ··­-- ......... --

-._.. _____ ""'-........ -----.. -----'-'UEiiii:I 

.. ·---·-: =:=i::.:----~ .................. _,_ .... __ ..,... ... 
I:· ~ . ........ ~ ...... ~~- ....... 

::= ;~;:=-- ~~;;___.... =-- . ~ -~ ........ ------­: .. =::.:J~--· 
~:;....a_=·=-...:~=:.:.::..~ Ill - ...... -- ..... 

·~·--·- ___ .......... ...._.. 

--- ........ --·--·-.;,;.;,,: 
___ ........... ...- ............ ~ ..... ._.. .............. . 

- . ---
··-··------"':':=. - ......... - ... 
·------- ..----.--:.... 

·····-·· . ...--::=:a..----......... 
·----····· -...... ...,. .. _ 

-----------~~- ----. 

··---......----_., __ _ 
---:-:.-a.c. 

··-__ T.~ .... , 

-·-~~ ... 



CANADA 
9BI lU 

( 

(, 

L 
OWIKENO LAKE 

::=,,::,"·:=n.::.-:::=:= --......... ----~-#\ COA!1t UJf1> DlSTldC'T aAMGI I 

BRJTJSH COLUMBIA --·-----
::::::-.:--··-____ .. ___ ,.,,_ 
'--·---.. -----·-

_ .... ____ _ 
--·---··--:::... --:...-:-.::.:::::: 
!:....~~-=-...::. .. -· ... 

ED!Tlo:-.< '.l 

=•""""~~ .. ~J&r.r-..:.n--::: -------·----111--•·-··­··--·----.,. _________ _ 
. --·---

AQUA TIC BIOPHYSICAL 

--------__________ ., ____ _ 
--·------~ -=.:.::..=:..=-= ------------------------1l. ----------------...-::..:----~-- -

·--
L_......, _____ _ 

_.,.... _____ II'• 

=--. -----., - -
:. 
: 

: 

·-­----------------------
&-•·----·­--------
·=~~--· 
.. ________ _ 
..... ::=..-:.:.:- .... --. 
.. •· :"'".::: ~~---=--..:-: .==. 
!:.~:·:.::--~:::-~ 

..................... 

.......... , ............ } ______ ..,, __ ... 
-·- .. --....... --

"!llll'.IB.:.=..=:...--­
.. ,.,,..., .. "Mi-!:.-- --.. .. 

~ . ____ _.. 

._ ... ......_. __ 
.._ ______ ,_.,. __ 
-------· L ::::.::..~· .. -,_M...::----

=."'.;.,-:::"'~-:.'"• 

......... ,_..,--.-----·· 

.. ~=-r ... ~..;....=r..~-= ~ 

______ _....., __ ..__ 

-..-.--·------­__ _,,..... __ 

- - ----*""-....... ---------

tQ .... . . =-::::::::=.::.--· ....... ,,,_ .. __________ _ 

--------.....----· 

•..... 

.. ....,_ .. 

···-~- .. ···--

······----·-----

-------

·-1..---~-­--·-
... _____ ..,.. ___ . 

:.....:.~---

________ ,_ _,. __ _ 
----
--~ 

-•Tb;*'•) 
---~ _____ ,_.....__ .. 


	235005cover
	235005report
	235005colour
	235005maps

