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INTRODUCTION 

The Kakweiken River which flows into the'head of Thompson Sound 

a on the mairiland coast north of Knight Inlet supports an 

.!-. 

extremely high value fishery. Logging has been carried out near 

the mouth of the watershed in McAllister Creek (Fig. 1) and is 

being planned for the Kak~eiken Valley. A reconnaissance survey 

was carried out August 14-15th, 1972, by Fisheries Service 

personnel to assess fishery values in the system, to establish 

the probabl~ consequences of forest harvesting on them and to 

develop management recommendations for aquatic habitat protection. 

Existing information indicates that the estuarine environment 

is of major importance in maintaining the productivity of.the 

system, and has been discussed separately (Appendix 1). A 

detailed report on stocks and the fishway necessary to develop 

the upper system is available from the Fisheries Service (Dept. 

of Fisheries, 1969). 

This report briefly describes the watershed, indicates the 

objectives and methods used in the 1972 survey,, presents the results, 

and develops preliminary recommendations. Recommendations are 

necessarily limited by the meager data base, and are thus phrased 

in the context of types of problems and probabl~ sensitive areas. 

As additional information becomes available, more site specific 

t comments will be developed. 
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.FIGURE I KAKWEIKEN RIVER WATERSHED, (See Text for details) 
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The Kakweiken Watershed 

The Kakweiken watershed is located at the head of Thompson Sound 

(Fig. 1), and drains about 120 square miles ranging from sea 

level to .5,000 feet. About 20% of this area is in sub-alpine 

(above 3500 feet). 

Bedrock in the watershed appears dominantly igneous intrusive 

resulting in relativ~ly coarse-textured c~hesionless soils. 
I 

Post glacial and glacial fluvial processes have resulted in an 

extensive array of reworked valley bottom silts, sands, and 

·gravels. The break in slope between valley side walls and the 

valley bottom is characterized by coalescing alluvial fans of 

well-drained gravelly sandy loam. Soil organic·layers are deep 

in protected sites but thin in valley bottom. locations, subjected 

to frequent flooding. -

Rainfall has not been measured in the watershed, but is estimated 

at 150 in/yr on the basis of nearby stations (C6apman and Turner, 

1956) (Province of B.C., 1971). Snow contributes a substantial 

but unknown portion of yearly precipitation. As a result, the spring 

melt period represents a dominant segment of the yearly.hydrograph, 

with associated problems for ~he aquatic habitat. Climatological 

information suggests that rain or snow events may also take place 

during winter months. 
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e Drainage patte~ns in the watershed reflect the high precipitation 

inputs. Closely spaced sub-parallel valley side wall tributaries 

join meandering and o.ften braided valley bottom streams, 

·characterized by extr.eme flow fluctuations and large volumes of 

bed and natural debris transport. No measurements on minimum or 

maximum flows exists. 

Forest tree species incl4de sitka spruce, western red cedar, and 

western hemlock in the valley bottoms and seepage sites while 

hemlock and balsam (amabalis fir) with some cedar are found on 

slopes. Devil's club characterizes the wetter areas while 

Vaccinium species are common on the well drained slopes. Alder and 

elderberry are common along tributary and mainstream banks, as well as 

over much of the alluvial flats. 

Objectives and Methods 

This survey gathered information about fish species distribution 

and timing, spawning gravel distribution and composition, rearing 

environments, and watershed stability. 

Fish escapements and timing were compiled from management records 

and flight observation reports. Spawning gravels were surveyed 

from the air and field-checked from below Kakweiken Lake to the 

estuary by rubber boat. During this survey gravel samples were 

taken for subsequent particle size distribution analysis using a 

McNeil type sampler. Concurrent sub-gravel dissolved oxygen 

samples were taken. 
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Rearing environments were located 6n the ground and their extent 

plotted from aerial photographs for ~ne representative sensitive 

area (Fig. 2). 

Watershed stability was assessed from flight observations and 

aerial photo interpretation, and ground checks of soil depths, 

· texture, vegetation, organic layer accumulations, tributary bank 

stability, and prevalence of natural mass movements and snow 

avalanches. 

Fish Species Distribution and Timing 

The Kakweiken River supports annual escapements of all five 

species of anadromous Pacific salmon, steelhead and resident 

trout. Historically, odd year pinks have numerically dominated 

other species (75,000) with documented escapements as high as 

220,000 (1971). Even year·escapements have ranged from· 3,500 to 

75,000 with averages of 34,000 since 1950. Spawning is primarily 

restricted to the lo~er 2-1/2 miles of river by the lower 

obstruction (B, in Fig. 1), although high water levels during the 

period of upstream migration facilitates passage via a temporary 

ladder constructed in 1964. A permanent installation has been 
I 

designed and, if constructed, will allow pinks access to an 

additional 9 miles of river with an estimated spawning population of 

300, 000. (Department of Fisheries, 1969). 
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TABLE 1 FISH SPECI-ES TIMING ·- KAKWEIKEN RIVER 

Stream 
Species . Arrival Emergence Rearing 

(Figure 1) 
Timing Location Dunt ion Location 

inks August September-November A~B Early spring 6 mos .-1 year Estuar;y 

hum August September-November A-B Early spring 6 mos.-1 year Estuary 

hinook June-July· July-August A-C Late winter 3 mos. or 1 ·. A...,c ·and 
yr. ·Estuary 

ockeye June July-August c .Early spring 1-2 years Kakweiker 
.. Throughout Lake 

oho Aug\Jst October-December wat~rshed. E;arly spring '1-2 years Throughout 
·watershed 

t;eelhead·· November December-Februa~y II Late spring 1~3 years II II 

. Throughout 
11t throat Resident March-April. II Early summer Resi_derit Watershed 

::>lly Varden Resident August-November . II 
Throughout 

Late spring Reside.nt Watershed 
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~ Although chum escapements as high as 75,000 have been documented 

in the Kakweiken River, recent escapements (since 1954) have 
~ 

averaged 4,500. Their distribution is similar to pink salmon 

in that spawning presently occurs primarily in the lower 2-1/2 miles 

of river. 

Chinook salmon number a few hundred, and spawn above the falls, 

while sockeye salmon have reached 7,500 (average 1,900) and spawn 

to Kakweiken Lake. 

- Coho salmon and steelhead trout are apparently not significantly 

delayed by the falls (B, Fig. 1), .and are found throughout the 

watershed. Coho spawners have approached 7,500 historically with 

. annual average escapements of 2,500 since 1958. Although steelhead 

have not been enumerated, they probably exhibit similar escapements, 

giving consideration ~observed·rearing densities. 

As noted in Table 1 and historical escapements, the Kakweiken 

River and estuary provide very significant rearing habitat for 

anadromous and indigenous salmonids. Rearing coho and steelhead 

fry were observed in moderately heavy den~ities upstream from the 

East Fork confluence to the lower reaches. Preferred rearing 

areas include noted back and side channels, (Figures 1, 2) 

tributaries to t~e mainstem and East Fo~k, and peripheral bank 

areas on the East Fork an~'mainstem. In view of the extreme runoff 

events fu the Kakweiken watershed, the peripheral, tributary, and 
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back channel environments play an important role in providing 

a rearing environment for coho, steelhead and resident trout 

fry through periods of torrent flow in the main channel 

(Bustard, 1973). 

Since dense populations of pink salmon frequent the Kakweiken 

watershed, the importance of the estuary as a rearing environment 

must be emphasized. After gravel emergence, pink and chum fry 

emigrate to the estuary to rear and, accordingly, feed on 

associated organisms for a period of 6 months to 1 year (McDonald, 1960; 

Parker, 1970). Giving cons1deration to the high densities of 

rearing salmonids and limited area of existing estuarine environ-

ment, the maintenance of a high level of water and substrate quality 

is essential. 

Distribution· of ·Spawning Gravels 

About 30 percent of the mainstream·Kakweiken below the East Fork 

contains suitable spawning gravels (See Fig. 1). Other areas were 

·ci~'~'.iidered unsuitable because of :either 

a) excessively large bed material or 

b) excessively compacted bed material 

The latter condition is, of course, related to the restric­

tion of pink salmon access bi the f~lls.· It is possible 

that much of this gravel :will be brought into a productive 

condition through salmon spawning activity when the fishway 

is completed. (Wickett, 1958). 
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Gravels above the East Fork tributary are of higher quality, 

being smalle~ in size arid somewh~t cleaner, pa~ticularly between · 

Kakweiken Lake and.the East Fork junction. This is to be· 

expected from the effect of the lake on flow regime and suspended 

sediment transport. 

Gravels · abo.Ve Kakwei){en Lake were inspe.c:ted ·at only two point·s, 

but. appear suitabl.e for spawning in an, estimated SO% of the' 

rivers length. 

--
Tri buta>i es to the Kakweiken are limited with respect to extent 

of satisfactory· spawning gravels but do support coho, steelhead, 

and t·rout ~ 

The East· Fork tributary likewise con~ains intermittent spawning 

areas, which may be limited to steelhead and trout utilization 

above the falls at ·about 3/4 m:l.les from the junction .. 

Composition of Spawning Gravels 

·Gravel samples from the main st·em of the Kakweiken just above 'the 

Ea~t Fork tributary typify good ·spawning gravel for the Kakweiken 

system, and represent a "cleanest" state. Fines less than 2. 4 mm. 

and 1. ·2 mm. are ·16. 6 and 9. 0 per cent by weight respectively of 

total material. Associated sub-gravel dissolved oxygen levels 

were similarly high (mean of 10 ppm)~ 
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Good gravel sit~s are distributed intermittently through the 

system. Increased pdrosity and consequent increased sub gravel 

flow velocities will cause these areas to trap fine material 

which enters the gra~el t6 a _greater extent than compacted areas. 

They will, consequently, act as "sinks" to excessive suspended 

sediment loads, ·particularly during periods of low flow. There 

· is no evidence to :;rnggest that areas which have been compacted will 

be cleaned by subsequent f~eshetts in the Kakweiken system. 

It is therefore ·important not to substantially change the natural 

seasonal distribution of suspended material. 

Rearing Envirorinierit ·...; -st·rea:mba:nk Conditions 

The mainstream Kakweiken between,the estuary and .the.East Fork 

is cha~acterized by a high proportion (est. 75%) of silt and clay 

banks,. particu.larly on the out side of meander curves~ These banks 

are anchored by the roots of deciduous and coniferous trees, and 

ass6ciated minor vegetation. 

Evidence of active erosion ing,icates a high potentia'l. for excessive 

sediment production, if subjected to mechanical disturbance by 

floating debris .or logging practices. 
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Above the east fork, the Kakweiken and its tributary are carved 

out of a variety of sands and gravels, although banks of fine. 

material are occasionally present. Alder borders most of these 

triburary channels. 

The main stem Kakweiken above Kakweiken Lake is particularly 

well suited to rearing salmonids, containing an abundance of ~~~ 
. . :JJ~µa..._ ~ 

~k channe~s, low gradient reaches of tributaries and swamp. c..SJ~~ 

The integrity of these many bank environments is intimately 

linked to the maintenance of an undisturbed vegetative-soil 

interface. In view of the high seasonal runoff volumes and 

concomitant requirements for protected rearing refuges, it is 

estimated that any reduction in this rearing territory will 

prciportionately reduce coho, steelhead, ~nd trout populations. 

Watershed Stability 

The Kakweiken River watershed is a~gh energy 

Slope gradients are high over 500D feet of relief. 

env~?,') 
,fl~J~ cf 

High snow ~ ~ 

accumulations produce frequent avalanching, evidenced on valley 

side walls and in alluvial deposits. Rain events and spring 

melt produce peak flows capable of floating whole trees out to 

sea. 

Soils are thin on valley side walls, deepening in alluvial fans, 

and deepest in valley bottoms .. Not surprisingly,the highest 

forest values are coincident with the most erodible soils, located 

~ in the valley flood plain. 
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The transition from mixed alluvial sediments in the valley botto1n 

to ~eep bare rcick on the side walls is indicative of the 

geomorphic youth of the system~ and suggests that the vegetative 

component may be dominantly responsible for present system 

stability. 

Much of the valley bottom is poorly drained, having typical wet 

side vegetation, frequent back water channels, and braided 

tributary systems. Open water and swampy ground is common across 

the' entir'e width 'of valley bottom in most areas except 'the middle 

reach of the East Fork tributary and the extreme upper reach of 

the main stem Kakweiken. See, for example, Figure 2 on which 

back channels have been outlined, from aerial photos. 

Deposited material within the forest adjacent to tributary 

,'channels in the valley bottom inaicates periodic flooding. Hence 

it seems cruqial that· org'anic cover over soil remain undisturbed 

in this environment during timber extraction. 

On steep valley walls, tributary and/or avalanche track density 

is very high, and timber distribution seems to be closely related 

to protection from avalanches. It is probable that much of the 

pre~ent valley side wall timber, particularly on alluvial fans, 

may be serving a protective function with respect to snow 

stabilization. 
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• 
F~gure 2. 
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Backchannel.distribution above Kakweiken Lake 
as.plotted from aerial photographs. Channel 
limits extend to edge of valley bottom~ 
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Some bl~n and small slides are common along the base of valley 

side walls; it seem~ probable that tree roots are a major 

stabilizing factor on these 45 degree slopes. Soil depths are 

generally thin, however, and bedrock ledges common, so that the 

possibility of massive. debris slides is restricted to alluvi·a1 fans 

and areas of qolluvial accumulation. This possibility·is of 

immediate concern to fisheries values where steep slopes lead 

directly into a river, as is the case in several reaches of the 

East Fork and in the main stem immediately below Kakweiken Lake. 

In these locations, streamside leave blocks of mature timber may 

be warranted as a slope stabilization device until such time as 

they may be ecrinomically removed by a selection ·technique . 

Rbot and trunk form on many of the steeper slopes suggests that 

active soil creep exists. This may be relate~ to the frequent 

saturated soil water condition inferred for these slopes, and is an 

indicator of marginal stability conditions. 

Recommendations. 

The fqllowing re.corrimendat.ions fall into two main areas, roads and 

openings. Recommendations are developed with respect.to features 

particularly characteristi~ of the Kakw~iken system; cons~dera­

tions common to all watersheds (e.g. a·s ·developed· in the B. C .. Fore s·t. 

Service Guidelines. for Olearcut Logging)· are not listed here. 
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Roads - Location 

Two high hazard land types have been identified in the Kakweiken, 

snow avalanche zones and debris (soil) avalanche zones. The 

latter require the concurrence of steep slopes, deep soils and 

high soil water levels and hence are restricted to basal slope 

positions. This restricted location may be avoided entirely 

in most.cases. 

Snow avalanche tracks, on the other hand, must be frequen~ly 

crossed by access roads and suggest two recurrent problems with 

respect to water quality. 

1. Road d~structidn, by snow avalanche, will probably take 

place. Short of building avalanche sheds over the road 

it is not likely that this problem can be avoided. 

2. Debris accumulation and blockage of culverts and channels 

with subsequent flow diversion and erosion is likely to 

be a recur.rent problem in snow avalanche areas. This 

problem can only be countered by ensuring that debris is 

not permitted to accumulate in channels or avalanche tracks. 

A third road location consideration follows from the observation 

of recurrent bank-overtopping signs in the valley. flood plains. 

Road design must provide drainage during these extreme events 

when the location of standing·water may be quite differeht than 
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at moderate or low flows. Since such events may take place when 

maintenance is not possible, open log culverts are to be 

preferred. 

Roads - Construction 

In addition to the principles and procedures expressed in the 

B.C.F.S. Guidelines for clearcut logging, several aspects of 

construction in the Kakweiken drainage·should be considered. 

1. In the valiey bottoms, the dense network of stream 

tributaries and backchannels will require appropriate 

culverting and/or log bridging to maintain fish passage. 

at all flow levels. In all cases bridges will be preferred 

over culverts. 

2. When crossing steeper tributaries on valley side walls, 

log bridges should be used instead of culverts wherever a 

high possibility exists of spring washouts. This will 

particularly apply where debris accumulation is a potential 

problem. Log bridges should be designed to pass extreme 

anticipated high water. 

3,. The possibility of tributary blockage must be accepted, 

if roads are to be constructed. To. avoid water q~ality 

proble.ms, crossing approaches should be sloped into the 

tributary from both sides for a short distance, to prevent 
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the diversion of tributaries down roads if culverts are blocked. 

4. It is suggested that road construction not take place when 

soi],s are at a high water content. "High" in this context 

means a condition enabling mud flows or m~ss movements to . 

take place in side cast or worked material. Such condition 

will probably be confined to the time period _following fall 

rains until snow melt has receded to about 500 feet above the 

road in question. 

Roads - Maintenance· 

In addition to normal road maintenance procedures (as detailed 

in B.C.F.S. Guidelines) two additional procedures should be 

considered for the Kakweiken watershed: 

l~ An intensive fall inspection of drainage facilities should 

be made in preparation for spring runoff. Consider~tion should 

be given to the re~oval of culverts at crossings where washout 

is probable during the spring melt period. 

2. Seeding to grass should be utilized on fill slopes below 

valley side wall slopes where extensive mineral soil is exposed. 

This should be· carried out immediately after subgrade construction. 
. . 

Openings· 

Opening locations~ as indicated on the Kakweiken development plan, 

usually extend to streams, lakes and swamp boundaries. The 

intensive utilization by fish of these water bodies has been indicated. 



-16-

Where near stream soils are reasonably well-drained, falling of 

mature conifers only .to the streambank may be acceptable. Areas 

of swamp; high groundwater, and dense tributaries, however, will 

probably require the retention of existing forest cover ~nless 

it can be demoristrated that extraction will not significantly 

. damage the rearing environment, nor result in permanent debris 

accumulations in these channels~ 

These stipulations apply particularly to most of the main stem 

Kakweiken, arid especially to the reach above the East Fork 

tributary. Some reaches of the North Fork of this tributary also 

fall into this:category. 

A ca~efully di~persed lay-0ut, _together with high_ ~oad building 

standards should enable most areas below Kakweiken Lake to be 

successfully harvested. In View of the limited vqlume of timber 

above Kakweiken Lake, i'ts location with respect to a highly 

productive and sensitive aquatic system and the extreme hazard 

already indicat_ed by natural snow and debris avalanches, we 

recommend that its development be deferred until either: 

a) a more comprehensive study of the costs and values indicate 

that. development is feasible, or 

b) forest values permit the economic extraction of timber by 

methods which will not adversely influence the rearing 

environment which has been desc~ibed. 



-17-

Conclusions 

1. The Kakweiken watershed supports a very high value fish 

·population, and has the pot.ential for supporting more. 

2. The system is geomorphically young, of very high energy, 
. ) . . . . 

and is in deiicate and dynamic balance with respect to the river 

system and the aquatic population which it supports. 

• 3. Tributaries and backwater channels represent critical areas 

for rearing salmon and salmonid populations, and are coincident 

with much high value timber. Extreme care will be required in 

the harvesting of th~s timber,and some sites may reqire the 

deferment of harvesting~ 

4. Most areas below Kakweiken Lake can be harv.ested withoµt 

permanent damage to·the aquatic system if appropriate precautions 

are taken. Problems, in the order of their probable importance 

are: 

a) Debris accumulations limiting access to or modifying rearing 

environments. 

b) Sediment production, particularly in connection with road 

const;ruction and logging operations during high soil moisture 

conditions. 

c) Alteration ·of food chains through harvesting in· riparian · 

zones if deciduous cover is.not maintained. 
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It is not anticipated that flow modifications or water temperature 

changes will be a serious problem, since from plans submitted, less 

than 2% of the watershed will be harvested in any one year. 

5. The watershed. above Kakweiken Lake should be deferred from 

development until substantial additional resource inventory and 

analysis work is carried out. 
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APPENDIX 1 KAKWEIKEN LOG DUMP AND BOOMING LOCATION 

On February 22nd, 1972, the Kakweiken River watershed and estuary 

were inspected by P. Slaney and T. Chamberlin, accompanied by 

Weldwood representative Ken· Smith (Chief Fore ste.r) and Lyall Long 

(Camp Superintendent). The following delineates our comments 

r~garding the proposed log dump-sorting location. 

The present dump site area was leased February 2, 1963, for a 

period of 21 ·years (R~yonier Ltd.). To date the Provincial Lands 

Branch has not rec~ived application for lease of the proposed site. 

According to Mr. Long, the existing dump area has the following 

disadvantages: 

l. It is subject to prevailing winds from the south-west. 

2. It is stibject to a tidal surge which tehds to move more 

rapidly alorig the east side of the sound, thus interfering 

with daily log so~ting activity~ 

Other obje~tions t6 expansion and continued use of the existing 

· dump site are: 

1. A fuel storage area is planned for the onshore area above 

the existing ~ump site. 

2. Truck traffic through the townsi te woul,d be. unacceptable. 
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· The; propQsed dump ·arid bo_oming. g~oun,d area, according to Mr. Long, 

·. wii1·· b.e .~pprox·inia~ely ::6:50 x 6.5·0 f~e.t i·n ··sf ze:, therepy . fully 
.- ., . . . ."·:' . ' . . . . . -~,. ~ ,. . . 

· .. :occ.µpyfng: ~the .inte.p~estua.ry water~ Dumping >wi;Ll be· ~ia the cable 

. · :~q{s·{. r~tq~~-. t:~~-: 'vi·~>-~~~ ':di~.ect _-vertic.al-' d~~P ·met})od ~d .logs 
. . . . . \' . . .. , . ·. ~ . . .. ·: 

. .. . 

and·: .bundled ·logs:: w:til •be .. on bOt_h f)ides of the- rie~rby :fslap.d. lt is. 
~:·_ .. 

anticipa:te~-:by --M.r~ L,ong-'.that :the. dµmp. site wi.11 ?lot .require any 
. . . . ' : .. "·. . .. . . . . . . . . . . ~ . ' . 

· ~redgirig in th~-neit···-~wen:ty ye.ars. ·He· :furt:})e-r ai:it:+~ipated ·that the 

. -. .-~e~. iocat·ion. W'11f·• nq~-··:b~.·•_signific~tiy_ inf:J.ue.nced· by,_wind ·al'.ld ·tiaai 

·. p?>obl~ms of tlie. ex:i.sti:ng. sfte. 
. . : . .. . . ' " . . . ·: ;·., .. ·. . . '. .. : ~ . 

. . . . 

:~~e. Kak~e~_en R~,;e7 \s_ utll.:tzed by pink, .. c:hum~ . s~g¥:~~e, ~chi_i;to!?k'., 

· ·. and .. c.oho:.saltnPl'l •. / {Jii-~nQwri_· nµrn_bers of steelh~a<i\ t:r_o.ut. ·a.1:so: spaWri.- and· .· 
.. • . . ",-., .• ' . . . '. ' .. ' . ,, .. 

. -.rear .. w-ithfn the .~t~eam. systenj. . Presently,: escapem~nts of p.ink salmqn 

. :~z:e as. ;ar.ge ·as "1-3~,obo, ~~eraging about 50,000~·: 'Fisheries deve.l()pment 

project.s ·when completed may increase escapemeh~~. ~-o .5 million.· Pink 
. . . . ·, . . . . ~ . . . '' . . ' . ' .. . . 

· · salnion· .fry· are .thought to u~ilize the estuary environment for ... · 
. . . . .· . . . ' . , ~ ' ·. . . . . . . 

approx~matel-y ·tpree ·wee.ks prior ·to· migr~ting to. deep~r water.·· Lesser· 
,• . . . . . 

•nu~bers of chinoOk.andpossibly coho·fryand smoi'l;s are also. 
. . . . ~ ' . . . 

. . .' 

· ... consid_ere4 t~ utilize· the estuarian. areas • 

. · ·No• .he_r:r~ng_· .ape: k11.o\'l? to_· µ;t).lize the. est4ary for sp~~i~g~,; 
'. 

However .. · .. , · 
. ·t •.. .' .,. .: .•· .'-· . ' 

· ·a .crab· fishery 'o:p.E!'~tes adja·cent to it, part'fcuJ,.i;trly ·in the propos·ed · 
. . . . . . 

b.Oonii'ng ·5i-te~ In addition the area is procil.ictiv~ .in clam 
. . . 

· · populatibns • 
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Accordingly, the proposed dump site location is considered to 

present a high potential for significant damage to the fishery 

resource· since: 

1 .. It is the only large shallow area that is subtidal and thereby 

probably utili~ed by young salmonid~, especially pink fry. 

Intensive booming and sorting activity will probably cause 

avoidance reactions by some salmon. 

2. The crab and clam habitat will be completely eliminated by debris 

accumulation. 

3. Although a "soft dump" method may reduce bark .loss by two thirds 

(Schaumburg, 1970), extensive sorting and bundling operCl,tions 

will cause further bark loss. Utilizing Schaumburg's estimated 

average 500 lbs. of bark for western conifers and assuming a 

minimum 10% bark loss at the dump-boomirig area for Kakweiken 
. . 

conifers, 50 lb~. of bark debris will be lost per M board feet of 

timber. In harvesting an antic.ipated 360 x 10 6 bd ft (17 years of 

harvest) and assuming a 70% sinkage of bark, an estimated 6300 

tons dry weight· will accumulate. An additional undetermined 

accumulation.will occur owing to hemlock 'sinkers'. 

4. Dispe-rsal of such debris across the.· estuary should. be slight, 

since the depth regime and location indicates limited flushing of 

the area. 
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5. Debris accumulations present a high BOD so that reduced DO 

above the water~debris interface (especially at higher water 

temperatures) can-. be anticipated. This oxygen· reduction would 

not be significant if th_e area adequately flushes. 

6. Tannin and lignin leachates will colour the water thus greatly 

reducing primary and accordingly secondary production. Although 

concentrations lethal to fish would not be reached, lethal 

concentrations for algae and possibly zooplankton are probable. 

Most log dumping and booming areas in the Johnstone Strait have 

this deep brown colour. 

7, Presence of log booms will ·further reduce primary production 

by physically blocking light penetration .. 

It is thereby considered that the present dump site should be 

retained for Kakweiken logging purposes. The existing site is 

presently de~poiled with debris, and relocation of the site would 

only increase the area degraded. Besides, the existing locationy 

owing to its much greater depths and flushing action, presents 

little damage.potential to the fishery resource. Also, it is not 

considered that the prevailing wind will be significantly less of 

a p~oblem in the ne~ site, although it is acknowledged that the 

tidal surge may cause daily, but intermittent difficulty in log 

sorting. Further, depths of 30 to 40 fathoms, in the existing 

site, are not excessive for boom stick anchors. 
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~ince neither th.e camp nor fuel storage developments have been 

approved by the B.C. Forest Service, there should be no problem 

in adjusting plans accordingly (i.e. shifting the proposed camp 

and fuel storage loc~tions further west). 

No objection is raised to the utilization of the offshore island 

for log boom storage. 

P. Slaney 
E.Q. Biologist 

T. Chamberlin 
E.Q. Forest Hydrologist 
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