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ABSTRACT

This overview study of the Stikine-Iskut River Basin
describes the status of environmental knowledge to 1977. The
study brings togethgr‘information-re1evant to the future management
of the water resource. Information on existing physical and social

characteristics of the river basin are presented and some gaps in

environmental knowledge are identified. The report summarizes
available information on physiography, climate, water resources,
vegetation, soils, wildlife and fisheries. Social deve]opment
1nc1udes a review of population and amenities, general economy,
transportat1on and parks and recreation. Information prov1ded has
been compiled from various sources and the append1ces provide a
useful reference for data discussed in the report.

The overview has brovided the basis for identifying
potential conflicts between possible future deve]opments and the

- water resource. Resource development potentials are covered under
discussions of geology, hydroelectric power, forestry and agriculture.

Recreational, mineral and hydroelectric values are identified as
perhaps the greatest resource assets and potentials of this river
basin.
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* RESUME

Cette @tude du bassin hydrographique Stikine-Iskut donne un
aperqu des connaissances sur 1'environnement en 1977. L'étude reassemble

‘1'information relative & 1'exploitation future des ressources en eau.

On peut y trouver de 1'information sur les caractéristiques physiques

et sociales du bassin hydrographique, ainsi que les lacunes qui

existant dans les connaissances environnementales. Le rapport contient
un résumé de 1'information disposible sur la physiographie, le climat,

les ressources en eau, la végétation, les sols, la faune et les poissons.
Le développement social comprend une étude de la population et des
commodités, de 1'économie en'général, des moyens de transport et des
parcs et loisirs. 'L'information.présentée dans le rapport provient de
differéntes sources, et les appendices peuvent servir de références en

ce qui concerne les données qui so trouvent dans le rapport.

Cet apercu a servi de base a 1'identification des conflits qui
pourraient survenir entre les nouveaux developpements possibles et les
ressources en eau. Les possibilités d'exploitation des ressources sont
traitées en meme temps que les discussions relatives & la géologic,
1'énergie hydro—é]ectrique, la foresterie et 1’agricu1turé. I1 ressort
de cette étude quelles valeurs en ressources et les possibi]itéé les
plus importantes de ce bassin hydrographique sont probablement la
récréation, les minéraux et 1'hydro-electricité.
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INTRODUCTION

The Stikine and Iékdt River Basin is relatively untouched

- by civilization./ There .is no industry apart from trapping and -

outfitting, and as a result the population base:EEWscattered
and tr?n§ient)/ Tru]y*wi]dekness in character, access to the
area is limited to charter air and boat services and to one
higth}‘whiéh f;)presently undergoing constructioh to an "all-
weather" level /. ' '

While previous basin studies have been concerned with
major water uses and identified developments in the basins which’
affect water and water use, this épproach would be inappropriate
in a discussion of the Stikine and Iskut River Basi@(/'At
present, the only consumptive use of the water resource is a
small domestic supply, whi]e.recreation and tourism are the

primary non-consumptive users.//

This study shall present a survey of existing physical and

'social characteristics of the basin and discuss areas of
- potential development. The overview has attempted to identify

potential conflicts between future industrial development
(i.e., dams, mining.and forestry) and the water resource.

The study was conducted under the direction of Dr. V. G. Bartnik,
Head, Water Impact Assessment Division, Water Planning and
Management Branch, and the report was prepared by Ms. E. Sumpton
and Ms. D. Walters. '




I. HISTORICAL PERSPECTIVE

~ Despite its isolation, the Stikine-Iskut River Basin has
a longer history than more accessible areas of British Columbia.

As early as 1741 the northern British Columbia coastal. -
waters were explored by'the Russian American Company, and. in 1799
that company was granted full tréding.privileges on the bacific
coast and islands north of the 55th parallel of latitude. The
Hudson Bay Company, in 1834, established posts at Dease Lake and

- on the lower Stikine, however, the latter was abandoned as Russian-

American resistance was too strong. So in 1839 the Hudson Bay

“ Company leased the trading rights to the panhandie, and in 1840

took over the Russian fort at Wrangell (present name). These
privileges ended when the RusSian'government sold their rights to
the United States. In 1903 it was decided jointly that the United
States have possession of the heads of all bays'and inlets, where-
as Canada retain all but the mouths to the larger rivers draining
into the Pacific. Thus, access to the Pacific from northwest -

'v British Columbia is possible only through American territorial waters.

In 1861 a minor gold discovery on the Stikine River near
s Telegraph Creek brought a handful Yof settlers and enough attention
to result in the creation of the "Stikeen Territory", and in 1863 (
the terr1tory was absorbed into British Co]umb1a

A year 1ater Perry M. Co]11ns, of Collins OVerland

. Telegraph Company, convinced Western Union Telegraph and the United

States government to advance him funds to build a round the-

world telegraph line across North America from New York, through
Russia and Europe to London. By late summer of 1866 the line reached
Hazelton, B.C.. from California but was never continued as it was
upstaged by'the completion of a trans-Atlantic cable. Collin's

dream is perpetuated in the names Telegraph Creek and Te]egraph

Tra11 which are situated along the right-of-way.
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- The Cassiar gold rush of 1873 lured thousands of men north
through the Stikine Valley to the interior gold fields. Supply E
posts were set up at Telegraph Creek and sixteen kilometres down-
stream at Glenora. Stern-wheeler steamers from wrangéll, Alaska
unloaded the hopeful prospectors and they gathered their provisions

~ for the long trek to Dease Lake, then another riverboat journey

up the lake to the gold fields at McDame Creek and Dease River.
Glenora became the sight of the first attempt at aqricu]turé in
the Stikine. A few vegetables were grown, but mostly hay and
gra1ns for pack animal feed.

The valley was v1rtua11y'neg1ected for the‘next twenty-

-~ five years, but was revived in 1897 during the Klondike gold rush.
The Stikine was used once again as an access route, and Glenora

became a booming town of two thousand complete with stores,church,
a newspaper, and of course, bars. The Federal Government '
announced plans to construct a railway from Glenora to either Dease
Lake or Teslin Lake, but the plans were she1ved upon completion
of a Whitehorse to Skagway line. '

The gold rush over, Glenora became a ghost town while
Telegraph Creek; the administrative centre, stab111zed its popula--

~tion at 150-300 persons.

In 1901, the right-of-way for the o1d Collins Telegraph
line was used by the Federal Government to connect several northern
communities with Vancouver. After the new telegraph line was
completed prospectors, ranchers, and geological surveyors trickled
into the area. Many copper claims were established - nine on the

‘Iskut and one just south of Glenora. The largest and most in-

accessible mineral deposit, the Groundhog Coalfield, was located
at the headwaters of the Stikine and Skeena Rivers.  This field
consists of seven hundred claims each not less than two kilo-
metres square  and is believed to be the largest anthracite coal
deposit in Canada (Source #28).
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In 1925, Telegraph Creek had a hotel, several stores, a
Hudson Bay Company post, and a government agent; it was also the 'main
out-fitting point in the area for guides and big-game hunters. In
1932, the tractor trail to Dease Lake from Telegraph Creek was made
suitable for truck traffic to serve mining companies and posts at

- Dease Lake, Lower Liard, and McDame Creek.

World War Two brought a slight boom'with}the installation
of military airfields up the Pacific coast to Alaska. Several steamer

“companies started regular supply services for the construction camps

and survey crews, but gradually these services were cut back as interest
in the area waned and they were discontinued entirely in 1971.
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II. PHYSICAL RESOURCES

1.

Physfography

The Stikine River basin occupies about 51,000 km? of
northwestern British Columbia. (Source 54). Rising in

the Skeena mountains, it flows north and west across the
Stikine Plateau. Tts tributaries, the Chukachida, Spatsizi,
Pitman, McBride, Kehlechua, and Klappan Rivers, drain the
Omineca, Skeena; and Cassiar Mountains. For sixty-four
kilometres before it turns south, the river is contained

in a narrow gorge called the "Grand Canyon". After it is
joinéd by the Tanzilla, Tuya and Tahltan Rivers, the .
Stikine cuts its way south and west through the Coast
Mountains. Eleven kilometres upstream of the International
Boundary is the confluence with the Iskut River which
occupies the divide between the Boundary Ranges of the-
Coast Mountains and the Skeena Mountains. Finally the
Stikine enters Frederick Sound in Alaska territory

(See Figure I11.1.1).

The three major physiographic units which the Stikine
traverses on its journey to. the Pacific are distinct
geologically and geomorphologically: a) the Coast Mountains
belong fo the Western System of the Canadian Cordillera and
b) the Stikine P]ateau and c) the Omineca-Skeena-Cassiar

"Mountains to the Central Plateau and Mountain subdivision

of the Interior System of the Cordillera. The units and
their sub-regions are shown on Figure II.1.2 and discussed
below. ' -

a) Coast Mountains

The most spectacular peaks and the most extensive glacia-
tion of the Coast Mountains are found in the Boundary
Ranges which run along the northern coast. It is a
region of extreme topographié relief: from sea level
where the Stikine empties into Frederick Sound to the
peak of Mount Ratz is more than 10,000 feet (3050 m).
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- Deeply incised valley walls rise to rounded ridges at

the 4000-5000 foot (1220-1525 m) level and converge
on jagged peaks at higher elevations. The ridges
follow no preferred orientation, reflecting the irregular
chystaITine'formations which compose them. The mountains
consist mainly of intrusive granitic rocks of Jurassic

age and older, although sedimentary and volcanic from the
Paleozoic and Mesozoic periods are found along the eastern
margin of the region.

The topographic features characteristic of extensive
glaciation are apparent everywhere. The rounded ridges,
truncated spurs, over-steepened valley walls, and hanging
valleys indicate that all but the highest peaks were once
overridden by continental ice. The serrate nature of the
dominant spires is due to the fact that they emerged above .
the ice sheet. Rapid erosion and prolonged alpine

“glaciation have modified much of the evidence of the last

glacial advanee. Cirque glaciers presently occupy peaks
above 6500 feet (1985 m) from which tongues of ice extend
to lower elevations. Ice fields cap the high mountain
complexes, and their valley glaciers extend well:below
treeline. Flood Glacier, for example, terminates in the
Stikine Valley at an elevation of 500 feet (153 m) while
timberline is at approximately 4000 feet {1220 m).

The wide valley which is cut by the narrow channel of the
Iskut River suggests that this was once the path of a much

f]arger river. The flow of the Stikine was likely diverted

via the Morchuea Lake lowlands to the Iskut at a time

when the Stikine Valley was blocked by ice. The Stikine
itself is relatively narrow. Alluvial fans dumped by fast
flowing tributaries have forced the main channel into a

sinuous braided course past shifting gravel bars and islands.
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A few centres of volcanic activity are located within

the Boundary Ranges, primarily near the Iskut River and
south in the Unuk River. The most interesting of these,
HoodoézMountain? is one of northern B.C.'s most spectacular
landforms. Almost perfectly circular, it rises with gentle
slopes to an ice filled crater at 6500 feet (1985 m).

Tall waterfalls, high irregular cliffs, hoodoos, and

other odd monumental forms give the mountain a unique
appearance. The volcano was likely formed in the early
Pleistocene, but since most recent flows are only a few
hundred years old, it is possible that the volcano is
merely dormant. ' |

Skeena - Omineca - Cassiar Mpuntains

These three mountain regions occupy one fifth (11 300 km2)
of the Stikine River basin. Although geologically
distinct, they are grouped together here as they re-
présent the Interior Mountain System with characteristic
hydrologic controls. The Skeena Mountains are long

Tinear ridges generally below 6500 feet-(1985 m}, - composed
of complex tightly folded sedimentary rocks which trend

~northwest. These rocks are predominately argillite,.

'shale, and greywacke. The flat nearly concordant summits
of the ridges suggest they are remnants of a Tertiary
erosion surface. Individual peaks reach elevations

‘greater than 7800 feet (2380 m), and exhibit the serrate
- nature of peaks intensely glaciated during the last ice

advance. 0Only the northern-most tip of the Swannell
Ranges, part of the Omineca Mountains, are drained by
the Stikine or its tributaries. Their geologic struc-
ture consists of a core of granitic rocks surrounded
by older metamorphics and volcanics. |

The Cassiar Mountains (specifically the Stikine kanges)
are composed of a granitic core intruded into older
sedimentary and volcanic rocks. Quartzite, limestone.and
gneiss are the major minerals present,
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Stikine Plateau

The Stikine Plateau is a highly heterogeneous region
OCCUpying 26 000 kmZ or approximately half of the Stikine
River basin. It is composed of several individual units:
the Kawdy, Nahlin, Klastline, Tanzilla, and Spatsizi
Plateaus at about 5000 feet {1525 m) elevation, and

the Tahltan highlands, which are intermediate between

‘the coast mountains and the plateau proper (See

Figure 11.1.2).

This upland plateau is a remnant of a Tertiary erosion
surface which had been reduced by stream action to a
land of irreqular.but low to moderate relief before

‘the Pliocene. Rénewed dissection of the plain followed
- the uplifting which characterized the Pliocene period,

although the degree of incision varied widely through-
out the region. The Spatsizi, Nahlin, and Kawdy

. Plateaus are relatively undissected, while the Tahltan

Hiéh]ands exhibit much greater dissection.

In general the topography is gently rolling with wide,
U-shaped valleys. Readily discernable is evidence of
the Pleistocene ice-sheet which covered the land to an

elevation of 7000 feet {2135 m). Deposited over most of

the surface was a thin layer of glacial drift. Drumlin
formations on the Klastline and Kawdy Plateaus indicate
the direction of ice movement. Drainage patterns were

~ interrupted by drift or ice-dams; many small lakes now

occupy blocked va11eys‘and jice-scoured depressions.
Erosional features include the distinctive sculpting
of higher ridges in the Tahltan Highlands and the
Klastline and Kawdy Plateaus by éirque glaciers.

Within the Highlands, glaciers remain on the peaks of
the Spectrum Range and Mount Edziza.



Underlyinag the Plateau are sedimentary and volcanic
rocks of Paleozoic and Mesozoic age, although their
distribution and structure vary from area to area. The
rock beds of the Tanzilla and Kawdy Plateaus are highly
folded, whereas those of the Spatsizi Plateau are
generally only gently warped to flat-lying {except
along its southwest margin). This latter plateau is
composed of sandstone, shale, conglomerate, and mirror
coal from the Upper Cretacecus and Paleocene periods.

‘The proportion of volcanic material is highest on the

Kawdy and Nahlin Plateaus and the Tahltan Highlands
which contain several centres of volcanic activity.
(These are shown on Figure 1!1.1.2). Small cinder cones
are also visible on the Tanzilla Plateau.

Peculiar to the Kawdy Plateau are steep-sided, flat-
topped conical volcanoces called “"tuyas", which rise
1000-2000 feet (305-610 m) above the local plateau
elevations. There are several whose drainage is wholly

- or partially to the Stikine. The tuyas consist of

nearly horizontal beds of basaltic lava capping out-
ward-dipping beds of fragmental volcanic rocks. They
are thought to have been built by volcanic .eruptions

in lakes; as the lava chilled on contact with the water,
the outward-dipping beds were formed. The lavas

topping the mountains were released after the volcanoes
had grown above water level. Conventional cinder cones
are also present on the Kawdy Plateau.

The only volcano on the Nahlin Plateau is Level Mountain,
located on the boundary of the Stikine basin north of
the Tahltan River. This shield volcano is 20 miles

(32 km) in diameter, and culminates in Meszah Peak at
7150 feet (2181 m). Gently outward-dipping beds of

thin basaltic lavas parallel the slopes of the mountain,
Generally pre-Pleistocene in age it exhibits some
evidence of dissection and ice erosion, but retains its

original dome shape.
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Pominating the southeastern quarter of the Tahlten Highlands
is Mount Edziza, which peaks at 9050 feet (2760 m) above
sea level. This shield volcano was built up by lava and
ash eruptions before and during the Pleistocene,

but extrusions have continued into recent time.
Weathered lava flows extend north and east from a number
of small volcanic cones on the slopes leading to the
peak. Cinder cones are characteristic of the Edziza-
Spectrum Range area. The latter region extends south of
Mount Edziza and is so named for the brilliantly
coloured lavas which underlie it.

Lava flows are responsible for another conspicuous
feature of the Stikine Plateau: the Grand Canyon of
the Stikine River. After recent flows from Mount
Edziza had blocked the old channel, the Stikine River
eroded the sixty-four kilometre Canyon forming near
vertical lava walls over a hundred metres high.
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Climate

Some characteristics of the climate of the Stikine River basin
can bé assumed merely from its geographic position. Its lati-
tude, approximately 57.5° to 59° North, implies a rigofous
climate of long, cold winters and brief, pleasant summers,
Warm, moist air masses moving towards the coast are forced to
rise by the Coast Mountains resulting in heavy precipitation.
Conditions are drier in the interior Stikine Plateau, but
precipitation increases again on the Skeena and Cassiar
Mountains. Proximity to the Gulf of Alaska results in frequent
storm activity throughout the year. In winter, however, Arctic
air masses dominate bringing clear, calm, and very cold
conditions. Heavy snowstorms are caused by the occasional
mixing of the two air masses; these storms punctuate the long
periods of coid, stable weather.

During the cold spells temperatures are lowest in the valley
bottoms as dense, cold air pools there. On an annual basis
though, protected valleys are warmer and drier than highland
areas.

The meteorological data necessary to support the climate
patterns described above-and to provide the regional detail is
unfortunately rather limited as the network of monitoring
stations in northern British Columbia is very sparse. The
only station within the Stikine basin which has been operating
for any length of time is at Telegraph Creek: 1its record is
discontinuous and contains only 18 years of data (prior to
1976). Three other stations may be app]icab]e to the region
or, at least, are representative of northwest British Columbia.
These are: Dease lLake, virtually within the Stikine basin to
the north; Stewart, representative of coastal mountain condi-
tions; and Ware, on the Finlay River seventy-two kilometres

to the east (See Figure II.1.1). A number of other stations
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within the basin have operated for various periods of time.
Table II.2.1 summarizes those stations relevant to the
basin since 1970 inc]udingilocation, elevation, and period
of record. '

The parameters measured at the above stations are temp-
erature extremes and precipitation. (Mean temperatures are
derived from the maximum and minimum values recorded each
day}. Ware also records rain intensity and Dease Lake rain
intensity, hourly winds, and sunshine. Mean values of temp-
erature and precipitation for the major stations are presented
in Table 11.2.2 (when examining these. data it must be
remembered that the number of years used in calculating the
means varies from 5-8 for Ware to 25-29 for Stewart). The
records for each station are compiled in Appendix II1.2.1.

There is a distinct trend in temperature observable in the
Table II.2.2 data. Stewart is warmer on an annual basis and
has a much milder climate than the other stations. Telegraph
Creek is consistently warmer than Dease Lake. These results
are likdya function of latitude as well as continentality.
The precipitation data suggests a rainshadow in the immediate
line of the coast mountains, the effect of which decreases
eastwardly. However, given the low density of stations,

no further clarification of the values is possible nor is any
resolution of regional climatic regimes attainable. The
records of the temporary stations do not overlap to the
extent where their input for comparative purposes would be
useful.

Although detailed meteorologic data is 1imited or non-
existent for most of the Stikine basin, some descriptive
information is available. E.A. Kerr, a geologist with Geo-
logical Survey of Canada, spent some time in the region in the
1920's. In his report on the lower Stikine and western Iskut
River areas, three climatic zones are described (Source #45).
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Table 11.2.1

Climatic Stations

Station Name “Location Elevation Record
Telegraph Creek  57°54'N 131°10'W  600' (183 m) “66-69, 73-
Kinaskan Lake 57932'N 130012'W  2675' (816 m) 66 - presently

summers only
Schaft Creek 157021'N 131000'W 3000' (915 m) 69-74
Todagin Ranch 57036'N  130004'W 2950" (900 m) 73~ _
Galore Creek 57907'N 131027'W  2590' (790 m) July - Oct. 72
Hyland Post 57939'N 128010'N 3500' (1068 m) ' Jan - Mar 72
Iskut '~ 57050'N 129°58'W  2900' (885 m)  Sept - Dec 73
McBride River ~57957'N 129°15'U 3000* (915 m) 75-
Eddontenajon  ~57950'N 129968'Y 2900 (885 m) Sept - Oct 72

(Outside Basin)

Dease Lake* 5P 25'N 130°P00'W 2678' (817 m) climatic. normals
.available; sunshine
record since 1972

Stewart 56001'N 129059y 25' (8 m)
Ware** 57926'N 125038'W 2550° (778 m) 67-70, 72-

* Also records hourly winds, sunshine, rain intensity
*%*  Also records rain intensity

(Source #5)
(Source #33)
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One, the ‘'wet belt', extends coastwards from a boundary
drawn between the Little Canyon of the Stikine to the
canyon of the Iskut. Annual precipitation in this
mountainous area is approximately 75-150 inches (191-381 cm),
which for nine months of the year falls as snow. Snow
depths can reach more than eight to ten feet (2 to 3 m)
on the river flats. Above timberliine, the ground is free
of snow from August to mid-October, except on south-

ern slopes which may be clear in May.. Temperatures on
the coast range between 23-27°F (-5--8°C) and 30-39°F
(-1-49C) daily in the winter months. Average minimum
temperatures are 44-50°F (7-10°C) in the summer, near
maximums are 61-69°F (16-21°C).

Northeast of the wet belt is an intermediate zone which
becomes drier towards its northern limit near Mess and
Winter Creeks. There is little rain in the summer, snow

accumulation is less, and sunshine hours increase markedly.

Precipitation in the dry belt is very Tight; snow rarely

accumulates to a depth greater than 18 inches (46 c¢m), and
the average annual precipitation is about 10 inches (25 cm)
(records at Telegraph Creek indicate 12.5 inches (32 cm)) .

Wind direction is customarily up-valiey in summer and

down-valley in winter. Cold air draining from the glaciers
of the Coast Mountains flows toward the hotter, drier
plateau in the -summer months, and augments the cold

plateau air flowing towards the warmer ocean in winter.
Daily wind patterns will follow the same trend as

~ diurnal temperatures change.

Geologists chronicling explorations in the Groundhbg coal-
field noted that many references over the years described
the summers in that area as being 'exceptionally wet'.

It would apbear that very wet is the rule rather than the
exception. Snowfall is also heavy. (Source #28)

-
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It was reported that present day tree growth is thicker,

" which was attributed to the climate becoming wetter.

However, various visitors to the Spatsizi Plateau
have recorded that winter snowfall there is 1ight
enough to permit the overwintering of horses.

Water Resources

Substantially more hydrologic information is available
for the basin than climatic data. The hydro-electric
potential of the Stikine and Iskut rivers has been
recognized for many years; the earliest discharge
measurement for the area was recorded in 1954. Several
continuous streamflow monitoring stations were
established in 1964. These stations, and others added
to the network since, are shown on Figure II.3.1 and
described in Table I1.3.1. Appendix II.3.1 contains
historical data to 1976 from which the monthly and
annual mean discharges have been taken (Table I1.3.2).
The discharge figures indicate that runoff in the upper

" Stikine peaks in June, while the Iskut system reaches

its maximum a Tittle later. Table 11.3.3 presents
maximum and minimum dailv discharge values for-

two stations on the Stikine and two on the Iskut.

These figures indicate that seasonal fluctuations in flows
are more pronounced in the Stikine than in the Iskut.
The later discharge peak evident in the Iskut data
(Table 11.3.2 and Appendix I11.3.1) typifies the
influence of glacial melt on the runoff pattern. It

is 1ikely that intense storm activity in the fall causes
secondary and maximum discharge peaks for the coastal
mountain rivers. (Source 61)}. Detailed information

on daily water levels for most hydrographic stations

~in the basin is available from Water Survey of Canada -

Historical Records of Daily Discharge and Water Levels.
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Table 11.3.1

Hydrologic Data

Hydrometric Stations - Active Period of Record

08CB001 Stikine River above Grand 64-
Canyon

 08CC0O01 Klappan River near Telegraph 64-
. Creek

08Cc0001 Tuya River near Telegraph 64-
Creek

08CE001 Stikine River at Telegraph 64-

' Creek .

08CF001 Stikine River above n-
Butterfly Creek

08CG001 Iskut River below Johnson | 64-

_ River .

08C6002 Kinaskan Lake near Telegraph
Creek

08CG003 Iskut River at outlet of 64-

. Kinaskan Lake

08C6004 Iskut River above Snippaker . : 67-
Creek

08CG005 More Creek near mouth 12-

08CG006 Forrest Kerr Creek above 72~

150@ Ft. Contour

Hydrometric Stations - Discontinued

08CB002 Tanzilla River near 59-66

Telegraph Creek

(Source #62)
(Source #64)
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Increases in discharge could also be attributed
to annual flash floods which are a common feature
of glacial valleys; an icedam may hold back
meltwaters until the pressure forces it to break,
causing flooding downstream. An example of the
possible magnitude of daily fluctuations in dis-
charge rates is seen at the Iskut River above
Snippaker Creek. In October 1974 the daily dis-
charge rates rose from 27,700 cfs to 58,800 cfs
and 70,500 cfs on the 7th, 8th and 9th respectively.
Then, on October 10th dropped to 37,700 cfs.
However, the maximum instantaneous discharge
reached 89,000 cfs on October 9th (Source 61). -

_ Telegraph Creek, the nearest climatic station,
" did not experience heavy rainfalls in that

period (Source 32).

There are six snow course stations with data applicable
to the region. One station borders on the basin while
two others are definitely outside but may be applicable
to the eastern half of the basin. The stations are
listed in Table 1I.3.4 and their approximate locations
indicated on Figdfe'li.3.l. Mean values of snow depth

and water equivalent for several dates are given in Table
IL.3.5.

Water quality parameters have been measured periodically
at two locations: Stikine River at Telegraph Creek

{station OOBC 08 CE 0001) and Iskut River below

Johnson River {station 00BC 08 CG OQO]): Data for

1961 to 1971 is assembled in Appendix 11.3.2.

A]though the hydrologic data is an improvement over

that available on climatology, it too cannot be
described as comprehensive. For example, the flow of’
the Stikine River is not monitored below Butterfly

Creek and hence the contribution of the water storage in
the Coast Mountains is not guantified. -
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According to Slaymaker (1972) the Stikine River has
an estimated mean annual discharge of 1350 cms ‘
(48,214 cfs) where it enters Alaska, after draining
an area of about 51,000 km2. This yields an average
discharge intensity of approximately .029 cms/km? ,
which corresponds to approximate]y.910 mm of runoff
per year. Precipitation over the basin averages
1180 mm per year. (Source 54)

The individual contributions of the different physio-
graphic regions to the average runoff regime of the
basin vary greatly (see Table 11.3.6). The discharge
intensity for the 26% of the basin occupied by the
Boundary Ranges is .075 cms/kmZ (2180 mm annual
runoff). The Skeena Mountains contribute 690 mm of
annual runoff or .022 cms/km?. Heavy fall rains in
this region may also swell its discharge volumes to
produce a secondaﬁy hydrograph peak. The Stikine
Plateau, occﬁpying 51% of the basin, shows a mean
discharge intensity of .01l cms /kmé (350 mm runoff);
this drier region would not exhibit a significant
fall discharge peak, nor would the Cassiar {0.015
cms/kmZ, 470 mm) and Omineca (.018 cms/km2, 570 mm) ,
Mountains. (Source 54). Furthermore autumn
précipifation may be in the form of snow earlier in
the colder inland region than in the western ranges.

A report on observations made in 1925 by E. A. Kerr,
Geological Survey of Canada, noted that tributaries to
the Stikine are clear most of the year, but at high water
the sediment load is so great that the Stikine Channel
aggrades. The Stikine is navigable in summer from the

" mouth to Telegraph Creek, a distance of 120 miles {193
km), while the Iskut is navigable for 35 miles (56 km)
and in winter both rivers usually freeze to near salt
water, so that travel on the ice is possible.
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Table [I.3.6

Contributions of the Physiographic Regions to Average Run-off Regime

»

Stikine River basin discharge: contributions from each physiographic region

Discharge
. intcnsily Percentage Percentaze
’ {c.m.s./ of basin zbove of basin
Physiographic region - sq. km.) Telegraph Creek - in B.C.
Stikine Plateau 0.011 63 51
Cassiar Mountains 0.015 19 13
Skeena Mountains 0.022 16 10
Coast Mountains 0.075 — 26

(Source #54)

I |
.
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‘Vegetation & Soils
Under this heading, the study area shall be divided into two

major zones: coastal and interior.

The coastal vegetation zone is comprised mainly of mature
coastal western hemlock and sitka spruce, with balsam,
cottonwood, aspen, birch and willow as supplementary vege-
tation along the river valleys. The Stikine River marks
the northern limit of coastal western hemlock and Engel-
mann spruce. In February, 1975, a 5056 acre (2022 hectare)
ecological reserve was established at Bob Quinn Lake on the'
Lower Iskut River to preserve these species. The thick
underbrush is comprised of smaller shrubs including alder,
devil's club, and many edible varieties, i.e., cranberries,
huckleberries, currants, soapallali, and salmonberries.

The vegetation in the Interior zone is smaller and less

dense due to a marked drop in precipitation and more severe
winters. Sparsely timbered areas are extensive with lodge-
pole pine, aspen, balsam, alpine fir, and black and white
spruce as the predominant species. Unfortunately,

many sections of the interior Stikine valley have been
burned within the last fifty years giving rise to much

fallen timber and secondary growth. Many dry, steeper slopes
carry little but wild grasses.

At an elevation of approximately 900 metres, trees (willows
and junipers predominantly) appear stunted and dwarfed and
finally give way to the barren alpine tundra zone. _
Heathers, grasses, mosses, lichens, bryophytes and a few

low shrubs are the only forms of vegetation able to adapt

to the harsh environment. (Temperatures rarely exceed 10°C
and are below 0°C for 7-11 months of the year). Permanent
snow-fields and glaciers cap the mountains of the coast range
and freguently extend below treeline (See Figure I1I1.4.1).
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There is little detailed information available on socils in

the Stikine basin. A few general statements are possible
however.

Soil development is basically a function of parental
material, topography, and climate. The soils in the study
area have formed from two main varieties of parent materials:
glacial boulder clay (ti11) and alluvial deposits. Coupled
with a c¢old, rigorﬁus climate the resultant soil types are:
ferro-humic podzols, folisols, and lithic on the forested
Tower slopes of the coastal mountains; dystric brunisol on
the dry interior slopes with grey luvisols in the river
valleys; and predominantly turbic and static cryosolic
soils in the alpine tundra regions (See Figure 11.4.2).
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Wildlife & Fisheries

There is an abundance of wildlife in northwestern British
Columbia, so much so that the area is regarded as having the
best hunting in the province. Guiding and outfitting have
become the two primary industries of the region. Trapping
has suffered somewhat of a decline in the past few years

due to depressed prices for natural furs, however, trap-lines
are still laid out extensively with controls being enforced
through a provincial registry system.

The game populations are very:susceptible to hunting pressures.
Gladys Lake Ecoiogical Reserve in Spatsizi Wilderness Conservancy
was established to curb the local problem of over-hunting

Stone sheep, a subspecies of ‘the Thinfiorn sheep which is

found only in northwest British Columbia. Also, stringent

quotas are énforced in Spatsizi on the annual kills of various
animals. .

The study area is well populated with Mountain sheep; Moﬁntain
goats; moose; Black, Brown and Grizzly bears; Coast and Black-

tail deer; wolves, wolverines, and coyotes; and many smaller

fur-Bearing animals such as beaver, mink, muskrat, fox, marten,
groundhog, weasel, and marmot. The Northwest is said to be

the most heavily populated Mountain caribou region in

British Columbia per square kilometre, with the larger Osborn
caribou ‘being the predominant subspeciés. Geese and ducks

nest along the rivers, while grouse and ptarmigan are found

on the interior plateaus. '

Very little information is available on fisheries in the study
area. In 1965, an exploratory program to study the viability
of commercial fishing in Canadian waters on the Stikine was
conducted by the Federal Government. The B.C. Fish and Wild- .
1ife Branch is presently compiling an inventory and catalogue
of fish and wildlife in the Stikine, Simultaneously, the
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federal Fisheries and Marine Service is preparing

"an overview of the Stikine with an accent on

salmon studies.

All species of Pacific salmon are indigenous.to the Stikine.
However, due to natural falls, rock slides, and other
migration barriers only a fraction of the total drainage
area is accessible to salmon. A major block, the Grand

‘Canyon, is situated a few miles upstream of Telegraph Creek.

It denies access to greater than fifty percent of the
total drainage area of the system.

Sbckeyé and Chinook salmon spawn in June and Ju]y along

the Stikine River and its tributaries the Tahltan and

Tuya, and along the Iskut River. In late summer, Coho

and Pink salmon spawn along the Iskut, while Chum salmon
generally remain along the lower tributaries of the Stikine
in American territory (Source #30).

The potential for commercial fishing in the Canadian
waters of the Stikine is minimal. The small size of -
sé]mon stocks, high discharge velocities, and abrupt
fluctuations in water levels make standard fishing equip-
ment inadequate (Source #30).

Operating costs would be high due to the isolation of
the area. The nearest market is Prince Rupert - nearly
five hundred kilometres distant. To be economically
feasible, any salmon caught would have to be locally
processed, or at least refrigerated, and then trans-
ported. out in bulk at the end of the season,

Indian families from Telegraph Creek catch approximately
four to seven thousand pieces of salmon per scason, enough

for their year's supply of dried or smoked fish.
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Sport fishing is popular among local residents and visitors.
Coastal Cutthroat trout and Rainbow trout inhabit most of

the rivgrs and lakes along with Lake trout, Dolly Varden
and grayling.
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POTENTIAL FOR DEVELOPMENT

1.

Economic Geo]qu

There are no mining operations active in the region at the
present time, and none are known to be planned for the near
future. However, considerable exploration has revealed
much mineral potential which may be economiéa]Ty desirable
to exploit in future years.'

A ;ufvey of geologists resulted in a 'probablistic forecast'
of the mineral endowment of the Canadian Northwest (Source #2).
The geologists were instructed to disregard known deposits.

A series of maps prepared during the course of the survey
indicates the estimated reserves of gold, silver, copper, lead,
zinc, nickel, mdlybdenum, and asbestos. The aggregate values
of these reserves in the Stikine area ranges from very low
{$0-1,000/mi2) in the Spatsizi Plateau around Hyland Post

and southeast of Tuya Lake, to very high {$800,000 +m12) in
the coastal mountains. The potential deposits of copper and

jron are the largest in northern British Columbia: 800

tons Cu/mi2 and 4,000 tons Fe/miZ. The forecast for nickel
is low for northwestern Canada, however the Iskut River

area has among the highest probable tonnages indicated on the
map. The only mineral the area is relatively poorly endowed
with is tungsten. The eastern portion of the basin has a

Tow mineral potential with the exception of asbestos; a belt
running from the headwater of the Stikine to the Clinton
Creek dep051t in the Yukon has a forecast asbestos endowment
of $50 000/m1

Mining properties held in past years have been explored for
some or all of these minerals, however, copper prospects
are the most promisihg. A11 of the current (1977) mining
properties within the Stikine basin are for copper, although

~ some are combined with molybdenum, nickel or gold (See Table

II1.1.1, Figure II1.1.1).
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Table III.1.1

Mining Properties

Imperial Oil Ltd. (Nuspar)
Liard Copper Mining Ltd.
Paramount Mining Ltd.

Northern Valley Mines Ltd.

(Silver Standard)

Copper,
Copper,

Copper
Copper

Hudson Bay Mining & Smelting Co. Ltd. (Stikine)

Nickel Mountain Mines Ltd. Nickel,

Holybdenum

Molybdenum

Copper
Copper

Copper, Gold
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A very large copper deposit is presently held by Hudson

Bay Mining and Smelting Co. Ltd., (formerly Stikine Copper).
This property is located in the Coast Mountains near the
Porcupine River. HMeasured and indicated reserves are
rumoured to be 79 million tons of 1% Cu in one zone, and

59 million tons of 1.2% ore grade in a southern zone.

This is one of the largest potential copper ore deposits yet
found in western Canada. Access difficulties are partially
responsible for the delay in development plans for this
prospect. (Source 21)

The above property is the only one for which economic
deve]qpment can be foreseen. Options on mining properties
are very transitory: the location of a prospect is no
indication of a potential mine. After a year's drilling
and testing on a property, 2 mining company will often
give up its option and locate a property elsewhere. Thus
only three of the properties on the 1977 location map were
being explored in 1973. In addition to Stikine Copper,
Spartan Explorations had a copper-molybdenum prospect on
the Klastine Plateau west of Kinaskan lLake. This option
is now -held by Imperial 0it (Nuspar) Ltd. South of the
Iskut River, a nickel-copper deposit is being explored

by Nickel Mountain Mines. No details on either of these
two properties are available.

Coal

Within the Skeena Mountains, near the headwaters of the
Stikine, Spatsizi, and Skeena rivers is located the Ground-
hog coalfield. This thermal grade deposit of anthracite

coal is approximately two hundred and sixty squafe kilometres
in area. (Source 29)

Its existence was first noted in 1900 Ly surveyors for the
Department of Railways and Canals. Public intarest peaked in
1911-12 when it was expected that a branch line of the Grand
Trunk Pacific Railway would be constructed up the Skeena
River from Hazelton.
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However, after that project failed, little explbration was
done for many years. Occurrences of coal out-crops found
within the Stikine basin prior to 1950 are shown on Figure
I11.1.1 and described in Table III.1.2,

Recent work has revealed contradictory opinions as to the
value of the deposit. "It is formed of upper Jurassic and
lower Cretaceous sedimentary rocks of the Hazelton Group.
The geologic structure is very complex as the strata

have been deformed to ‘lie in folds over-turned to the north-
east, and are further contorted by minor fractures, folds,

“and crumples. The folds are crossed by faults; quartz

veins fill cross-fractures.

The value of the deposit has been downgraded for the
following reasons (Source #28):

a) the complexity of the geology makes the correlation
of coal difficult even within a small area. Thus the
exact number of the thin coalbeds cannot be determined
from the number of outcrops. The Yack of continuity
and the steeply-dipping bed makes mining by open-pit
methods impractical. However, the seams are bracketed
by incompetent shale which would require support in an
underground mining operation. '

b} the coal has a low volatile and high ash content. It
is impure, and the proportion of fines in a mined sample
would be high. Also, the coal is friable and would be
susceptible to degradation by transportation and V
weathering. ‘

¢) rocks of the Sustut Group limit the coalfield to the
north-east. As the Sustut Group is not known to
contain commercial seams, the possibility that Sustut
Group rocks may underly the upper part of the coal-
field reduces its potential.
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Table 111.1.2

Coal Outcrops

coal, 9.8% ash

many seams, 9.0% ash

first recérdcd observation - Yimpure anthracite"
ﬁuch crﬁshed seam

two seams - one dirty, other cleaner, 6.6 - 7.2% ash

two seams, dirty, 22.1% ash

* "fair quality”

two seams, dirty, 22.1% ash

(Source #28)



In contradiction to these discouraging reports, other articles

express optimism. Mapping and drilling done in 1970 supports
~a more encouraging economic outlook. Several coal seams over

five feet thick have been found which may have considerable
areal extent. Not all beds are deformed: some flat and gently
dipping strata exist. Despite the poor coking qualities of

the coal, it has a high heat content - gver 17,000 Btu/lb

on a dry basis (ash included). In contrast to the reports of
high ash content, a recent study appraising the coalfields of
B.C. describes the ash content as being ‘genera1]y'quite Tow'

| (Source #29).

" As a result of difficult access in the past, the prospecting,

developing, and transportation costs have been too exorbitant
to seriously consider exploiting the coal deposits. However,
the area is no longer remote since the construction of the
Stewart-Cassiar Highway one hundred and twenty kilometres to
the west. The route of the partly constructed Dease Lake-
extension of the British Columbia Railway passes through the
coalfield. If and when the rail line is completed the develop-
ment of Groundhog-will become more feasible.

Minor coal-bearing formations have been found in sedimentary
basins of north-central B.C. One of the most significant of
these is on the Tuya River but no further information is
available.
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Hydro-Electric Power

The Stikine River basin has long been recognized as a poten-
tial source of hydro-electric power. The river has never
ranked high on priority lisfs, however, due to the relative
abundance of alternate power sites in the province which

are closer and more accessible to industry and population

centers. But as the province's need for power expands,
p P

development of the Stikine basin is gaining in importance.

There are many favourable dam sites in the basin. Numerous
streams drop from hanging valleys into the main river. The
valleys are wide and glaciated and in some places partly
dammed by moraines thus offering natural storage areas.
However, there are large seasonal fluctuations in discharge
reachfng maximums in late June and continuing high through
July and August (Source #61). Since the Iskut receives
most of its water from the coastal mountains, unlike the
Stikine which originates in the interior ranges, the Iskut
is subject to more frequent and abrupt changes in discharge
from rainfall and storm activity especially in late autumn
and early spring (See Water Resource Section, Page 19).

Engineers and biologists from British Columbia Hydro and

Power Authority are presently re-investigating five potential
hydro sites on the Stikine River {See Figure IIl.1.1 and

Table I11.2.1}. The sites would develop 2420 feet (738 m) of
head in continuous steps along 155 miles (250 km) of river beginning
at the downstream end.with a dam at Little Canyon, about 65 miles
(105 km) upstream of the Alaska border. Little Canyon would

have two dams (a 350 foot (107 m) earthfill dam across the
ancient channel and a 400 foot (122 m) rockfill across the
present channel); a 4-unit power plant which would discharge

a total of 31,000 cfs at a maximum net head of 345 feet {105 m)
and produce a total output of 800 MW; and'a storage facility~
with a capacity of 3.2 million acre feet (see Figure 111.2.2

for river profiles).



SS———————

N FEET

ELEVATION

2000

1500

1000

300

-44-

FIGURE III.2.2

RIVER PROFILES
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Development of this dam-site, however, would endanger the
migratory route of sockeye salmon along the Stikine to
the Tahltan and Tuya Rivers. '

Stikine Site A, situated ten kilometres upstream of Tele-
graph Creek, would consist of a 500 foot (153 m) earthfill
dam, an underground powekhpuse containing two turbines with
a total plant capacity of 450 MW, a discharge rate of
15,600 cfs, and maximum head of 380 feet (1]6 m)}. The
reservoir could only handle daily pondage, Tong-term
regulation would be provided further upstream at Site F.

Forty-eight kilometres upstream of Telegraph Creek in the
Grand Canyon is Site C: a 200 foot (61 m) concrete gravity
dam; an underground powerhouse three kilometres downstream
which would discharge at a rate of 12,000 cfs, have a

maximum net head of 280 feet (85 m), and produce a total
output of 255 MW. Again the reservoir is small and would be .
used for daily pondage only,

Site D, sixty-eight kilometres upstream of Telegraph Creek
and still in the Grand Canyon, would house a 600 foot

(183 m) concrete arch dam, 2 turbines discharging 12,000
cfs at a maximum net head of 770 feet (235 m) with a total
plant output of 700 MW. As with sites A and C only daily
bondage is possible.

Stikine Site F, located at the upstream end of the Grand
Canyon, would have 3.6 million acre feet of active storage
and provide long-term regulation for the downstream dams.

A 550 foot (168 m) earthfill dam with two turbines dis-
charging 12,800 cfs at a maximum net head of 485 feet (148 m)
would produce an output of 470 MY,

Two projects on the Iskut River are also under consideration.
Iskut Site B, located immediately downstream from the mouth
of Forrest Kerr Creek, would consist of a 400 foot (122 m)
rockfill dam across the main channel and a 150 foot (46 m)
earthfill saddle dam across an ancient channel.
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It would develop 640 feet (195 m) of head and 800,000 acre-
feet of active storage. An underground powerhouse located
two kilometres downstream would discharge 1800 cfs and have
an output of 350 MW at full reservoir.

Iskut Site E, 1pcated at the outlet of Kinaskan Lake 113
kilometres upstream from Site B, would involve excavating

a canal from the Take to the central structure thus dropping
the water level of the lake fourteen metres. This would
create an active storage area of 300,000 acre feet. No
power would be generated at Site E, but the storage would be
used to regulate flow for the power project downstream at
Site B.

The sites mentioned are all tentative and subject to in-
depth investigations and environmental assessments. Despite
obvious concern for fisheries, development of hydro power

at certain sites in the Stikine may not be detrimental to
salmon populations as more than fifty percent of the basﬁq

“is already inaccessible due to natural blockages. However,

other problems such as: Tlack of long term data; fluctuating
water levels; transmission distances; and the sheer isolation
of the basin must be overcome before the potential of the

© Stikine can be fully realized.



- .

-48-.

Forestry

Two Public Sustained Yield Units, Stikine and Klappan, are
totally cdntained within the basin, while two others,
Bounda