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ABSTRACT

A predevelopment study was undertaken by the Environmental
Protection Service in the watersheds near the TOM Property in MacMillan
Pass, Yukon in July, 1981.

The presence of ore minerals in the study area is reflected by
their presence in water and sediment. All streams have soft water with
lTow buffering capacity. With the exception of the South MacMillan
River all sampling streams show very low natural pH levels and elevated
metal concentrations that make them unsuitable for drinking water and
aquatic 1ife. This is probably why the numbers of bottom fauna
collected were low.

The metals of concern when a mine and mill become active will
be arsenic, cadmium, copper, manganese, nickel, silver, lead and zinc.
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RESUME

En juillet 1981, le Service de la protection de 1'environnement
a entrepris une étude préliminaire portant sur les bassins
hydrologiques situés pres de la concession TOM, au col MacMillan
(Yukon).

L'analyse de 1'eau et des sédiments a révélé la présence de
minerais dans la région sur laquelle a porté 1'étude. L'eau douce des
cours d'eau de la région a une faible capacité comme solution tampon.
Si 1'on excepte le bras sud de la riviére MacMillan tous les cours
d'eau étudiés ont un pH naturel trés bas et de fortes concentrations de
métaux, ce qui rend leur eau impropre & la consommation et d la vie
aquatique. C'est probablement pourquoi le nombre d'échantillons de
faune benthique prélevés a été si bas.

Les métaux qu'on peut s'attendre a trouver lorsque la mine et
1'usine seront en activité sont 1'arsenic, le cadmium, le cuivre, le
manganése, le nickel, 1'argent, le plomb et le zinc.
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1 INTRODUCTION

The Environmental Protection Service conducted a study on
July 7, 1981 to obtain background information on the water quality,
sediment composition and bottom fauna in the watershed of the TOM
property in the MacMillan Pass area (See Figure 1). The information
derived from the study will enable the Environmental Protection Service
to assess the quality of the streams in the vicinity of the TOM
property, which is expected to be developed as a fully operational mine
and camp.

At the time of the study the property was in the final
exploration stage with a thirty to fifty person camp on site.

1.1 Background

Original staking occurred on the TOM claims in MacMillan Pass
in 1951, when mineralization was discovered by Hudson Bay Exploration
and Development Company Ltd. prospectors working off the Canol Road
(Marchand, 1978). Intense development work continued by the company,
primarily on the discovery or "West" zone during a three year period
between 1951 and 1953. The development work consisted of geological
mapping, soil sampling and trenching, as well as 5436 m (17,853 ft) of
diamond drilling in 39 holes (Freberg 1976).

Because of its remote location, the property lay idle until
1966 when a small crew resurveyed the original grid set up in 1951 and
conducted geological mapping, geochemical soil surveys and a magneto-
meter survey (Freberg 1976). Further work in 1967 resulted in the
discovery of an additional nearby mineralization, the "East" zone. A
total of 4946 m (16,130 ft) of diamond drilling was completed on the
East zone by 1968 in conjunction with additional geochemical sampling
and mapping (Carne 1979). During the summer of 1969 the company rebuilt
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the Canol Road from Ross River to the property and upgraded the exist-
ing airstrip (Craig and Laporte, 1970).

Interest in the area was recently renewed with the 1975
discovery of another barite-lead-zinc-silver mineralization deposit six
kilometers west of the original TOM claims (Carne, 1979). Further work
was conducted during the summer of 1978 (Marchand, 1978) and in August
1979 additional claims were staked to cover a possible southern exten-
sion of mineralization on the main TOM Group (Department of Indian and
Northern Affairs 1981) (see Figure 2).

During the 1981-1982 season, the Hudson Bay Mining and
Smelting Company Ltd. operated under a water authorization for the camp
under the Northern Inland Waters Act. The company set up a 30 to 50
person camp which was fully operational between March 20, 1981 and
November 20, 1981. The camp's daily water requirement was estimated at
9000 1itres per day (2000 IGPD) and was pumped from Sekie Creek 1. Al1l
camp sewage was treated in a small package sewage treatment plant and
was discharged to a tile field. Any drainage from the tile field would
have entered Sekie Creek 2 upstream of Station 4. The camp is located
near the TOM mine adits, elevation 1455 m (4774 ft) and is accessible
by a 3 km company road which leaves the Canol Road at Sekie Creek 2.
Two portals at the same elevation but 50 m apart currently exist at the
mine. They join at the main adit, 35 m inside the mine.

During the 1981-82 season Hudson Bay Mining and Smelting
Company Ltd. also operated under a water authorization for underground
development under the Northern Inland Waters Act. Mine seepage water
was used for mining operations. Waste water was treated in a settling
pond inside the mine and was then pumped from a clean water sump
outside to form Rust Creek which then flowed into Sekie Creek 2.



Over the summer, mine water discharge was estimated to be 765
Titres/minute (170 gal/min) and was pumped intermittently from the
clean water sump. In the winter of 1981-82 the mine water discharge
was estimated to be 1035 Titre/min (230 gal/min) and again was
intermittently pumped. '

In March 1982 bad ground and excess water forced termination
of the underground development 100 m (350 ft) short of target. At that
time, a total of 1800 m (6038 ft) of full face development and an addi-
tional equivalent footage of 200 m (642 ft) of miscellaneous excavation
was completed. Following the termination, the Tlower drifts were
allowed to fill with water and previous historical data suggests that
unpumped flow from the portal will stabilize at 540-810 litres/min
(120 - 180 gal/min). At this time the TOM camp site is on standby with
a watchman/caretaker on duty. His duties are to maintain the camp and
assets, collect water samples and record weather observations on a
regular basis.

Snow survey data was collected halfway between the airstrip
and the camp in the winter of 1981-82 by Hudson Bay Mining and Smelting
Company Ltd. Wind gauge readings at the MacMillan Pass airstrip were
also taken and weather data was collected.

Baseline information on the MacMillan Pass area has been
collected by several groups. General environmental studies include
those by: Amax Environmental Services Group, 1976; Gill, 1975;
McNicholl (editor) 1980; and Pearson and Associates, 1981.  Water
quality studies include those by: Brown, 1982; Monenco Consultants
Ltd., 1982; and Pearson and Associates, 1982. VWaterflows, wildlife
and/or fish information is reported by: Gill, 1979; and the Department
of Indian Affairs and Northern Development, 1982. These reports are
mentioned as references for additional information but an evaluation of
their contents is not a part of this report.



Due to its remote location, the eventual development of a
mine on the TOM property will probably depend on the concurrent
development of other properties in the area so that joint facilities
can be used. The North Canol road must also be improved and this is
being planned within the next few years.

1.2 Mineralization Description

A strata bound zinc-lead deposit exists at the TOM property
in the MacMillan Pass area. The TOM property and the nearby JASON
property (Figure 2) contain two physically separate galena-sphalerite-
barite lenses in black shale of the 1lower Earn Group or "Black
Clastic". Both are near the north east margin of the Selwyn Basin,
(Department of Indian Affairs and Northern Development, 1981).

The mineralization on the TOM property occurs in two tabular
bodies. The East zone is 160 m long, 3 m to 20 m thick and dips
steeply west. The West zone, a much larger body with a length of about
1200 m and a thickness of 3 m to 60 m, dips 50° to 70° west. (Carne,
1979). As of May 1982, the proven and probable reserves are 9.8 mil-
Tion tonnes (10.8 million tons) averaging 75.5 gm/tonne (2.2 oz/ton)
silver (Aq), 7.5% zinc (Zn) and 6.4% lead (Pb) (Bidwell, 1982). Some
of the minerals that are present in the ore are: galena (PbS), sphal-
erite (ZnS), pyrite (FeSp), chalcopyrite (CuFeSp), chalcocite (CupS),
bournonite  (PbCu SbS3),  boulangerite  (PbsSbgSyl),  tetrahedrite
(Cuy2(Aq)SbgS13), proustite (Ag3AsS3), and pyrarayrite (Ag3SbS3). They
occur with quartz and siderite (FeCO3) (Carne, 1979).
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2 STUDY AREA

The TOM property is located within the Selwyn Mountain Range -
near the divide between the Yukon and MacKenzie River drainage systems,
in an area called MacMillan Pass. The property lies primarily above
the timber line. A sparse cover of stunted alpine trees and shrubs
exist at lower elevations along the flanks of the river valley.

The TOM property is located 9 km west of the Yukon-Northwest
Territories border at coordinates 63° 08'N and 130° 06'W, and the
claims lie on the south side of the Canol Road. The claims are 222 km
from Ross River and 624 km (380 miles) from Whitehorse by road. The
underground workings and permanent camp are accessible via a 3 km road
leaving the Canol Road at Sekie Creek 2. A gravel surfaced 600 metre
airstrip is located between the Canol Road and the South MacMillan
River on the northern section of the property.

Hudson Bay Exploration and Development Company Ltd. owns the
TOM property. These claims are bordered to the west by Aberford
Resources Ltd., who own the JASON property. Other major claim groups
in the area, including the Amax Tungsten property, are shown in Figure
2. It is Tikely that some of these will be developed into mines
simultaneously in order to take full advantage of joint facilities in
this remote region.

The water bodies that would be affected by further develop-
ment of the TOM property are the South MacMillan River, which runs to
the north of the property, and some of its tributaries. The South
MacMillan River is part of the Yukon River system. Arctic grayling,
chinook salmon, whitefish and slimy sculpins are known to use some
reaches of the South MacMillan River. The river is also used by
recreational canoeists and kayakers.

Elevations of the study area vary from 1180 m to 1465 m. The
climate at MacMillan Pass is more severe than Whitehorse because of its
higher elevation and more northeriy location. Environment Canada does



not collect meteorological data near the TOM property, but data can be
extrapolated from Tsichu River, elevation 1265 m, located 24 km north
in the Northwest Territories. The 20 year mean annual temperature at
Tsichu River was calculated to be -7.7°C with a mean temperature in
July of 10°C. The extreme temperatures recorded from the years 1975 to
1981 were -51.1°C and 27.2°C. Precipitation 1is relatively heavy
because Tsichu River and the Tom property are located on the south
westerly windward slopes of the MacKenzie/Selwyn mountain range. The
annual precipitation at Tsichu River is approximately 500 mm. Of this
500 mm, 200 mm falls as rain and 300 mm falls as snow. As a compari-
son, the Whitehorse area mean annual temperature is -1.3°C. The
Whitehorse mean annual precipitation is approximately 270 mm and is
relatively evenly divided between rain and snow (Wahl, 1981). Because
the TOM property is at a relatively higher elevation than the surroun-
ding topography it will probably have lesser extremes of temperature
than the Tsichu River.

Sample stations were located on the South MacMillan River and
its tributaries. In total, ten sample sites were chosen, and their
lTocations are shown in Figure 3. A description of the sample sites is
provided in Table 1. Sample sites are illustrated by photographs in
Figures 4 - 13.
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FIGURE 3 TOM PROPERTY STUDY AREA - SHOWING CREEKS, MINERAL
CLAIMS AND SAMPLE STATIONS
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FIGURE 4

STATION 1 ON THE SOUTH MACMILLAN RIVER, 150 METRES UPSTREAM

FROM SOUTH MACMILLAN RIVER BRIDGE 3.
BUCKBRUSH, SPRUCE AND GRASSES.

VEGETATION CONSISTS OF



FIGURE 5 STATION 2 ON TOM CREEK 8 METRES UPSTREAM OF CAMP BACKFILL
AND 30 METRES UPSTREAM OF A WATERFALL WHICH ACTS AS A
BARRIER TO FISH. LICHEN AND MOSS SPARSELY COVER ROCKS TO

THE WATER'S EDGE.



FIGURE 6
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STATIOM 3 ON SEKIE CREEK 2,

10 METRES UPSTREAM OF THE TOM

CAMP. LICHEN, MOSS, GRASSES AND LABRADOR TEA SPARSELY COVER

ROCKS TO THE WATER'S EDGE.
ARE A BARRIER TO FISH.

FALLS JUST DOWNSTREAM OF STATION



FIGURE 7

STATION 4 ON SEKIE CREEK 2, 50 METRES BELOW ITS CONFLUENCE

WITH TOM CREEK.
MOSS ON ROCKS.

VEGETATION CONSISTS OF SPARSE LICHEN AND

L



FIGURE 8

- 17 -

STATION 5 LOCATED AT THE TOM MINE ADIT NEAR THE TOM CAMP.
ADIT WATER IS PUMPED INTERMITTENTLY TO FORM RUST CREEK.
NO VEGETATION IN DISTURBED AREA OF MINE PORTAL.
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FIGURE 9

STATION 6 ON SEKIE CREEK 2, 15 METRES DOWNSTREAM FROM ITS
CONFLUENCE WITH RUST CREEK. VEGETATION CONSISTS OF SPARSE
LICHEN AND MOSS ON SCREE ROCKS. WATER QUALITY GREATLY
CHANGED DURING INTERMITTENT DISCHARGE OF ADIT WATER FROM
RUST CREEK.
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FIGURE 10 STATION 7 ON UNNAMED CREEK 1, 15 METRES UPSTREAM FROM ITS
CONFLUENCE WITH SEKIE CREEK 2. VEGETATION CONSISTS OF
MOSSES, WILLOWS, SPRUCE AND GRASSES. STEEP RAVINE WITH
WATERFALLS .5 KM UPSTREAM WHICH ACTS AS A BARRIER TO FISH.



FIGURE 11
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STATION 8 ON SEKIE CREEK 2, 90 METRES UPSTREAM OF ITS
INTERSECTION WITH THE NORTH CANOL ROAD. SPARSE VEGETATION
INCLUDES BUCKBRUSH, MOSSES AND LICHENS. WATER QUALITY
GREATLY CHANGED DURING INTERMITTENT DISCHARGE OF ADIT WATER

FROM RUST CREEK.
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FIGURE 12 STATION 9 ON MACINTOSH CREEK, 5 METRES UPSTREAM OF ITS

INTERSECTION WITH THE NORTH CANOL ROAD.
BUCKBRUSH, MOSSES AND LICHENS.

VEGETATION INCLUDES
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FIGURE 13 STATION 10 ON THE SOUTH MACMILLAN RIVER 200 METRES DOWN-
STREAM OF ITS CONFLUENCE WITH MACINTOSH CREEK. VIEW
UPSTREAM. AREA AROUND THE RIVER IS SWAMPY. LUSH VEGETATION
INCLUDES BUCKBRUSH, GRASSES AND MOSS.
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3 METHODS

Access to sample sites 1, 4, 5, 6, 8, 9 and 10 was by truck.
Sample sites 2, 3 and 7 required a short hike. Each station with the
exception of Stations 6 and 8 was sampled once on July 7, 1981. Water
quality at Stations 6 and 8 was sampled at two different times on July
7, 1981 to assess the influence of the intermittent discharge of adit
water into Rust Creek. Samples 6A and 8A were collected when mine adit
water was being discharged into Rust Creek and subsequently into Sekie
Creek 2. MWithin one hour of collection at Stations 6A and 8A a second
sample was collected at the same locations, now called Stations 6B and
8B, at which time mine adit water was not being pumped into Rust Creek.

3.1 Water Quality

Water samples were collected and preserved at each of the ten
(10) sample sites as described in Appendix 1, Table 1.

Temperature, pH, flow and conductivity were measured in the
field by the Environmental Protection Service staff. Dissolved Oxygen
(DO) was measured the same day as collected in camp at MacMillan Pass.
A11 other water quality analyses were done by Laboratory Services,
Environmental Protection Service, 4195 Marine Drive, West Vancouver,
B.C. Analytical methods are described in Appendix I, Table 1.

Single grab samples of water were collected and preserved
where necessary for analysis of conductivity, pH, colour, turbidity,
filterable residue (FR), non-filterable residue (NFR), total alkali-
nity, total hardness, total inorganic carbon (TIC), total organic
carbon (TOC), total phosphates, nitrite, nitrate, ammonia, sulphate,
cyanide, chloride and the following extractable metals:



Aluminum (A1)
Antimony (Sb)
Arsenic (As)
Barium (Ba)
Beryllium (Be)
Cadmium (Cd)
Calcium (Ca)
Chromium (Cr)
Cobalt (Co)
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Copper (Cu) Selenium (Se)
Iron (Fe) Silicon (Si)
Lead (Pb) Silver (Ag)
Magnesium (Mg) Sodium (Na)
Manganese (Mn) Strontium (Sr)
Mercury (Hg) Tin (Sn)
Molybdenum (Mo) Titanium (T1)
Nickel (Ni) Vanadium (V)
Potassium (K) Zinc (Zn)

The percent dissolved oxygen (% DO) saturation was calculated
by first determining

from the formula:

where S'

the dissolved oxygen saturation concentration (S')

S P _(APHA et al 1975)

760
dissolved oxygen (DO) saturation concentration at
the in situ temperature and atmospheric pressure
dissolved oxygen (D0O) saturation concentration at
sea level for in situ temperature
atmospheric pressure in mm of mercury (mm Hg) at
site elevation

The percent dissolved oxygen saturation was obtained by using the ratio

of field dissolved oxygen and S' in the following formula:

Field DO
— X

Sl

where Field DO

100

% DO Saturation

Dissolved Oxygen concentration measured in
the field

L
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3.2 Sediments

Sediment samples were collected at the same time as water
samples at all stations on July 7, 1981. However, sediments were not
collected at Station 5 as the adit water came directly from the mine
and into a metal pipe. Four sediment samples were collected at each
site, using an aluminum shovel to scoop the samples into labelled Whirl
Pak bags. A description of sediment collection, preparation and
analysis methods is given in Appendix I, Table 2. All sediment samples
were shipped to Vancouver by air for analysis at Laboratory Services,
Environmental Protection Service, West Vancouver, British Columbia.

One sediment sample per station was analysed for cyanide
concentration. The other three sediment samples were each ana]yzed for
particle size and the following leachable metals:

Aluminum (A1) Iron (Fe) Selenium (Se)
Antimony (Sb) Lead (Pb) Silicon (Si)
Arsenic (As) Magnesium (Mg) Silver (Ag)
Barium (Ba) Manganese (Mn) Sodium (Na)
Beryllium (Be) Mercury (Hg) Strontium (Sr)
Cadmium (Cd) Molybdenum (Mo) Tin (Sn)
Calcium (Ca) Nickel (Ni) Titanium (T1)
Chromium (Cr) Phosphorus (P) Vanadium (V)
Copper (Cu) Potassium (K) Zinc {(Zn)

3.3 Bottom Fauna

Bottom fauna were sampled at nine of the ten Environmental
Protection Service sampling stations. The adit, Station 5, was unsuit-
able for bottom fauna collection as the water was flowing out of the
mine through a metal pipe. Samples were collected at the same time as
water and sediment samples on July 7, 1981. Three samples were
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collected at each site using a 30 cm x 30 cm Surber sampler (total area
is 900 cm2) with a mesh size of 0.76 mm. Bottom fauna collection,
preservation and identification methods are given in Appendix I, Table
3.

Diversity indices were calculated from the bottom fauna data
collected, using the formula described by Pielou (1975) as follows:

g
Species Diversity (H') = - £(P; logjp P3)
i=1
nj/N
n; = total number of individuals in the
ith genus in one sample
N = total number of individuals identified

where Pi

to genus and/or species taxonomic
Tevel in one sample
g = total number of genera in one sample

The use of individuals identified to genus level instead of to species
level results in slightly lower diversity indices (H') values (Hughes,
1978). Individuals that weren't identified to genus or species level
were not included in the species diversity calculation but are listed
in Appendix IV, Tables 1 and 2.

3.4 Fish

The study objective was to collect fish by electrofishing in
order to obtain tissue samples for metals analysis. However, all
stations presented difficulties to electrofishing and this method could
not be used. Notes were made on whether sample streams looked suitable
for fish habitat.

W
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4 RESULTS AND DISCUSSION

4.1 Water Quality

TOM property water quality data is listed in Appendix II.
Detection limits and analytical procedures for water quality are found
in Appendix I, Table 1. A1l values were compared to the recommended
levels for drinking water and aquatic life which are listed in Appendix
I, Table 4.

Some of the parameters exceeding drinking water criteria were
turbidity, ammonia (NH3-N), hardness, nitrite (NOp-N), aluminum
(A1), arsenic (As), cadmium (Cd), iron (Fe), lead (Pb), manganese (Mn)
and nickel (Ni). Ammonia concentrations and hardness were found to be
the highest at Station 5 (mine adit) and during pumping of the mine at
Station 6A (Sekie Creek 2). Ammonia was also found to be high at
Station 8A, 8B (Sekie Creek 2) and Station 9 (MacIntosh Creek).
Nitrite exceeded drinking water standards at Stations 5, 6 and 8.
Elevated ammonia and nitrite levels at these stations could be attri-
buted to explosives used in the underground mining operation. High
values for turbidity at all stations except 1 and 7 could be associated
with elevated levels of iron as well as other dissolved and suspended
matter in the water. Aluminum and manganese levels were high at all
sample locations except at Station 7 (Unnamed Creek). High levels for
arsenic were exhibited at Stations 6A, 8A, 88 and 9 (MacIntosh Creek).
It is assumed that these levels were attributable to natural elevated
lTevels found in ground water. The same could be said for the elevated
cadmium levels which were found at Stations 4, 6A, 6B, 8A, 8B (Sekie
Creek 2) and Station 9 (MacIntosh Creek). Nickel 1levels exceeded
recommended levels for drinking water at Station 9 and values for lead
exceeded the limits for drinking water at Stations 5, 6A, 6B, 8A and
8B. Dramatic increases in lead levels occurred at Station 6A and 8A,
which suggests that the pumping of adit discharge was the main source
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of contamination. Supporting data from Station 5 (adit), however, does
not reflect this. Since sample collection at this site occurred much
later in the day it is probable that work in the mine had changed and
was no longer contributing lead and other constituents to the adit
water. A1l measurements of selenium (Se) in the study area were below
the analysis detection 1imit of 0.075 mg/1 Se, although this detection
1imit is above the drinking water level of 0.01 mg/1 Se. The concen-
trations of all the elevated metals reflect the presence of minerals
containing them in the TOM ore body.

The total organic carbon analysis on Sekie Creek 2 above and
below the exploration camp showed no increase below the camp suggesting
that waste water from the camp was not affecting Sekie Creek 2.

A review of the TOM property water quality data indicates
that several parameters did not meet with the recommended levels for
aquatic 1ife. At Station 7 (Unnamed Creek) non-filterable residue and
conductivity are low for supporting healthy aguatic 1life. Total
phosphate (P0g-P) reached very high levels at Station 9 {(Maclntosh
Creek). Iron levels exceeded recommended levels for aquatic life in
all stations except Station 1 (South MacMillan River), and Station 7
(Unnamed Creek). Arsenic levels were high at Stations 6A, 8A, 8B and
9. Aluminum Tlevels were above recommended levels for all sample
stations. High cadmium levels were demonstrated for all stations
except for Station 7, which had a measurement below the detection limit
of 0.0010 mg/1, although this detection 1imit is greater than the
recommended aquatic life level of 0.0002 mg/1. Copper concentration
was high at all sample locations except for Station 5 (mine adit) and
Station 7. Nickel occurred in high concentrations at all stations
except at Station 2 (TOM Creek) and Station 7 (Unnamed Creek).

Elevated background levels for lead were found upstream of
the adit at Stations 3 and 4 as well as downstream at Stations 6B, 8B
and 10. However, even higher, more dramatic levels were found during
adit pumping at Stations 6A and 8A. Station 5 (adit) did not reflect
this due to the time at which the samples were taken here. Zinc (Zn)
exceeded recommended levels for aquatic life at all stations except
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Station 7. Naturally high background levels were also found for zinc
but once again a marked increase was seen at Station 6A, which suggests
that adit discharge was contributing to the contamination. Dissolved
oxygen was lower than the recommended levels at Station 9. These low
levels could be attributed to ground water in the area and/or chemical
interferences which have frequently arisen with the dissolved oxygen
measurement. Background pH levels were found to be nearly 2 pH units
below the 6.5 lower criteria limit at Stations 2, 3, 4, 6B, 7, 8B and
9. Station 8A also had a low pH, apparently not affected by mine adit
discharge at the time Station 8A was sampled.

Mining activities on the TOM property have affected Sekie
Creek 2 as was illustrated by the higher levels of turbidity, arsenic,
copper, iron, nickel, lead and zinc in downstream Sekie Creek 2 when
compared to upstream Stations 2, 3 and 4. Turbidity was increased by
the flow of mine adit water into Sekie Creek 2.

Background stations on Sekie Creek 2 and MacIntosh Creek
already have low pH levels and high metal concentrations that make them
unsuitable for drinking water and aquatic life.

In the South MacMillan River parameters such as aluminium,
cadmium, copper, nickel and zinc were slightly elevated over
recommended levels for aquatic 1life. Due to its 1low buffering
capacity, the addition of more acid and metals to the South Macmillan
River during mine development would be detrimental.

4.2 Sediments

4.2.1 Sediment Metal Concentrations. Sediment metal concentrations
are given in Appendix III, Table 1. Sediment metal concentrations are
compared to those in other Yukon streams as given in Mathers et al,
1981. Metals that were higher are shown for each station in Table 2.
Many metals are present in high concentrations reflecting the minerals
present in the area, but the highest levels were found at Stations 6

and 8 which are downstream of adit discharge. The presence of some of
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TABLE 2 TOM PROPERTY STATIONS WITH HIGH SEDIMENT METALS
CONCENTRATIONS
Station Location High metal concentrations
1 South MacMIitlan Rlver As, Ba, Cd, Cu, Ni, Zn
2 Tom Creek As, Ba, Cu, Fe, V
3 Sekie Creek 2 As, Ba, Hg, Pb
4 Sekle Creek 2 As, Ba, Cd, Hg, Pb, Zn
6 Sekie Creek 2 As, Ba, Cd, Cu, Fe, Hg, Pb, V, Zn
7 Unnamed Creek As, Ba, Fe, Pb, V
8 Sekle Creek 2 As, Ba, Cd, Fe, Hg, Pb, V, Zn
9 Macintosh Creek As, Ba, Fe, V
10 S. MacMillan River As, Ba, Cd, Cu, Ni, Pb, Zn
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these metals has already been noted in the water quality results.
Further disturbance and future mine and mill development may cause the
Teaching of other metals present at high levels in sediments, to the

aquatic environment.

4.2.2 Sediment Particle Size Analysis. The results of the sediment
particle size analysis are given in Appendix III, Table 2. Most of the
sediment samples were coarse with a high percentage of the particles
larger than 149 um. Station 3 (Sekie Creek 2) had the finest sediment
with 32% finer than 149 um. Only the portion of sediment smaller than
149 um was analysed for metals since these particles are judged to have
the most effect on the aquatic environment.

4.3 Bottom Fauna

A taxonomic 1list of bottom fauna collected in the TOM
property study is given in Appendix IV, Table 1. Appendix IV, Table 2
lists the numbers of individuals in each taxonomic group 1in each
sample, and the diversity index for that sample. A summary of the TOM
property bottom fauna numbers and diversity is given in Table 3.

The diversity index is a measure of community structure and
relative stability. Communities of high diversity are characterized by
large numbers of species with no single species overwhelmingly
abundant. Communities of low diversity contain few species some of
which are represented in disproportionately high numbers. Generally
diversity values greater than 0.90 in logjg (or 3.0 in logp) are
found in unpolluted, productive waters while heavily polluted waters
have values less than 0.30 in logjg (or 1.0 in logp), (Archibald,
et al, 1981).

The diversity indices and numbers per m2 in this study area
are lower than those reported for other alpine streams in the nearby
Howard's Pass area of Yukon by Archibald, et al, 1981. Stations 1, 3,
6, 8 and 9 displayed zero diversity while Stations 2, 4, 7 and 10
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TABLE 3 SUMMARY OF THE TOM PROPERTY BOTTOM FAUNA DIVERSITY
INDICES AND NUMBERS

DIVERS!ITY NUMBER CALCULATED
STATION NUMBER (H') PER FT? NUMBER PER M2
1=1 0 0 0
1=-2 0 1 11
1-3 0 0 0
2-1 0 13 140
2-2 0 23 247
2-3 0.29 28 301
3-1 0 1 11
3-2 0 2 22
3-3 0 0 0
4-1 0 0 0
4-2 0.22 6 65
4-3 0 0 0
5«1 X X X
5=2 X X X
5=3 X X X
6-1 0 1 11
6-2 0 0 0
6-3 0 0 0
7-1 0.25 56 603
7-2 0.19 38 409
7-3 0.29 29 312
8-1 0 0 0
8-2 0 0 0
8-3 0 1 R
9-1 0 21 226
9-2 0 18 194
9-3 0 8 86
10-1 0 0 0
10=2 0.48 3 32
10-3 0.28 3 32

x = not sampled
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demonstrated very low diversity and numbers. Station 5 (mine adit) was
not suitable for sampling. The low diversity values found can be more
appropriately attributed to the low pH, cold climate, low hardness and
low conductivity values seen for these waters than to pollution. As a
result, the streams sampled in this study appear to have a low
capability to support bottom fauna and thus fish population.

A total of 252 bottom fauna were collected in the TOM
property study area. Stations 1 and 10 (South MacMillan River) had low
counts of one and six individuals respectively. Stations 3, 4, 6 and 8
(Sekie Creek 2) also had low counts of three, six, one and one
individuals respectively. Station 7 far surpassed all other station
counts with a total of 123 individuals or 49% of the total bottom fauna
collected.

The most abundant genus was Heterotrissocladius sp. with 99
individuals collected. This genus belongs to the Order Diptera, Phylum
Arthropoda. A review of taxonomic groups found at TOM and at Howard's
Pass (Archibald, et al, 1981) shows that seven of the eleven found in
the TOM study were common to both. However, 54 taxononic groups were
- identified at Howard's Pass as opposed to 11 in the TOM study.
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APPENDIX I

COLLECTION, PRESERVATION, ANALYSIS OR
IDENTIFICATION METHODS AND WATER
QUALITY CRITERIA
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APPENDIX III

SEDIMENT DATA
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APPENDIX 111 TABLE 2 TOM PROPERTY SEDIMENT PARTICLE SIZE
ANALYSIS = JuLY 7, 1981
PERCENT CONCENTRATION
STATION
NUMBER >500 250-500 150-250 63-150 <63
um um um um um
1-1 65.7 21.0 7.7 4.5 1.1
1-2 67.8 20.7 6.6 3.2 1.7
1"3 80-9 1303 304 1-9 0-5
2"1 95.0 2.9 009 0-5 0-7
2-2 85.6 8.5 3.2 1.6 1.1
2-3 86-3 803 300 105 0-9
3-1 36.2 19.6 16.4 18.0 9.8
3=2 16.4 13.3 22.0 14.1 34.2
3=3 3847 25.8 16 .9 13.9 4.7
4-1 46.2 23.7 5 12.1 3¢5
4-2 57.7 19.3 11.7 8.2 3.1
4-3 74.0 13.3 5 4.9 1.3
6~-1 87.1 5.4 3.0 2.8 1.7
6-2 83-5 601 3.4 202 4-8
6-3 73.7 9.2 5.4 6.6 5.1
7-1 7600 1109 508 4-5 108
7-2 79-6 8.0 3.9 4-2 403
7-3 71 .1 13.9 6.8 4.7 3.5
8-1 74 .4 12.4 6.8 3.8 2.6
8‘2 82-6 1109 306 104 0.5
8-3 81 00 ‘1.9 401 2!0 009
9-1 71.8 12.2 5.9 5.4 4.7
9-2 62.8 13.4 6.9 8.7 8.2
9-3 6647 13.3 6.6 7.2 6.2
10-1 7207 15.9 6.5 3.3 106
10-2 81.7 12.0 4.1 1.7 0.5
10-3 65.9 9.6 8.8 10.0 507
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APPENDIX IV

BOTTOM FAUNA DATA
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APPENDIX IV TABLE 1 BOTTOM FAUNA TAXONOMIC GROUPS FOUND IN THE
TOM PROPERTY WATERSHED (Numbers 1, 2, 3
etc. are cross-referenced to data in Appendix

v,

Table 2).

Phy lum: Arthropoda
Class: Insecta
Order: Plecoptera
Family: Nemour idae
1. Zapada spe.
2. Order: Diptera unlidentified adult
3. Fami[y: Culicidae adult
4. Family: Chironomidae adult
5e Chironomidae pupae
Subfamily: Orthocladiinae
6. Epoicocladius sp.
7. Euklefferiella sp.
8. Heterotrissocladius sp.
9. Psectrocladius sp.
10, Thienemanniella sp.
1. Order: Hymenoptera adult
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