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ABSTRACT

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

The presence of ore minerals in the study area was reflected
by their presence in water and sediment. The metals of concern when a
mine and mill become active will be arsenic, barium, cadmium, copper,
manganese, nickel, silver, lead and zinc. The water courses in the
area have soft waters with low buffering capacity. The numbers of
bottom fauna collected were low.
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RESUME

En juillet 1981, le Service de la protection de 1'environnement
a entrepris une étude sur les bassins hydrologiques situés pres de Tla
concession Jason, 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. Les minéraux qui
seront en cause lorsque la mine et 1'usine seront en activité sont
1'arsenic, le barium, le cadmium, le cuivre, le manganése, le nickel,
1'argent, le plomb et le zinc. L'eau douce des cours d'eau de la
région a une faible capacité comme solution tampon. Lors de
1'échantillonnage, la faune benthique s'est révélée peu nombreuse.
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1 INTRODUCTION

A study of water quality, sediment composition and bottom
fauna was conducted July 7th to 9th, 1981 by the Environmental
Protection Service, Yukon Branch, in the watersheds near the Jason
Property. The purpose of the study was to obtain background
information on the environmental quality of streams in the vicinity of
the Jason Property which is expected to be developed as a mine.

1.1 Background

The original staking of the Jason Property occurred in
August, 1974 when a total of forty-four claims were staked for Ogilvie
Joint Venture, a consortium of Brinex, Mitsubishi and Ventures West
(Marchand et al 1978). Further staking took place from 1975 to 1977
and in 1981. The present owners, Aberford Resources Ltd., became
involved in the property in 1979-80 under the name of Pan Ocean 0il
Ltd. Property work in the summer of 1975 led to exploratory diamond
drilling of seven holes (total of 2100 ft, 640 m) in October, 1975.
From 1975 to 1981 extensive and intensive exploratory work was
conducted. This exploratory work involved grid soil geochemical
sampling, a gravity survey, backhoe trenching, detailed geological
mapping and diamond and rotary drilling.

At the time of this study a 100 person camp was set up by
Cordilleran Engineering beside Sekie Creek 1 between the North Canol
Road and the South MacMillan River. Cordilleran Engineering carried
out exploration work on the Jason Property in 1981 for Pan Ocean 0il
Ltd.

Metallurgical testing, and further surface diamond drilling
are planned for 1982 to 1984 (Stephen, 1982).



Development of the Jason Property as a mine will depend on
mineral prices, improvement of the North Canol Road for transportation
and development of an energy source. Development will probably only
occur if the nearby Tom and Amax properties are developed concurrently.
The federal and territorial governments have indicated their intention
to improve the North Canol Road within the next few years.

Baseline information on the MacMillan Pass Area has been
collected by several groups. General environmental studies include
those by: Amax Environmental Servites Group, 1976; Gill, 1975;
McNicholl (editor) 1980; and Pearson and Associates, 1981. Water
quality studies include those by: Brown, 1982; and Monenco Consultants
Ltd., 1982. Waterflows, wildlife and/or fish information is reported
by: Gill, 1979; and 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.

1.2 Mineralization Description

The mineralization on the Jason property was described in an
enclosure of W.J. Stephen, 1982 as follows:

Three mineralized zones have been discovered; the Main
Zone, the South Zone, and the End Zone. Minerals present are
galena (PbS), sphaelerite (ZnS), pyrrhotite (FeS), siderite
(FeCO3), barite (BaSO4), chalcopyrite (CuFeSz), and
silver minerals.

The Main Zone has been intersected by a total of 29
diamond drill holes. Indicated reserves are 5.0 million tons
(4.5 million tonne) of 2.1% lead and 9.8% zinc.

The South Zone has been intersected by 15 diamond drill
holes and contains inferred reserves of 5.7 million ton
(5.2 million tonne) of 11.9% lead, 5.2% zinc and 4.7 oz/ton
silver (161 gm/tonne Ag).

The End Zone contains inferred reserves of 0.6 million ton
(0.5 million tonne) of 10.3% lead, 2.8% zinc and 2.3 oz/ton
silver (79 gm/tonne Ag).

| L



2 STUDY AREA

The Jason Property study area is located along the North
Canol Road, approximately 218 km (135 miles) northeast of Ross River
and 13 km (8 miles) southwest of the Yukon-Northwest Territories Border
(Figure 1). The claims lie on both sides of the South MacMillan River.
Access to the Jason Property is 619 km (377 miles) by road or 370 km
(225 miles) by air from Whitehorse.

Aberford Resources Ltd. is the owner of the Jason Property
(Jason, Mike, Ace and J.S. claims). These claims are bordered by
Hudson Bay Exploration to the east, Cominco to the north, and Welcome
North to the south (Figure 2).

The waterbodies which would be affected by further develop-
ment of the Jason Property are the South MacMillan River, which runs
through the property, and the Hess River to the northwest of the
property. Both rivers are part of the Yukon River system. . Arctic
gray]%ng, chinook salmon, whitefish and slimy sculpins are known to use
some reaches of the Hess and South MacMillan rivers. The South
MacMillan River is used by recreational canoeists and kayakers. The
Hess River is accessible by air only. A preliminary proposal located
the mi11 and physical plant near the South MacMillan River and tailings
impoundment near Hoodoo Valley Creek, a tributary of the Hess River
(Stephen, 1982).

The study area lies at elevations 1075 m to 1850 m at
63° 10'N, 130° 15'W.

The climate in the Jason Property area is cold, partly
because of its northerly location and partly because of its higher
elevation. Meteorological data collectd at Tsichu River, N.W.T.
(elevation 1265 m) which 1is approximately 30 km northwest should be
comparable to that found at the Jason Property. The 20 year mean
annual temperature at Tsichu Rfver was calculated to be -7.7°C with a
mean temperature in January of -24.1°C and in July of 10°C. The
extreme temperatures recorded from the years of 1975 to 1981 were
-51.1°C and 27.2°C. Precipitation is vrelatively heavy because
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FIGURE | LOCATION OF THE JASON PROPERTY STUDY AREA
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the Tsichu River and the Jason Property are located on the
southwesterly windward slopes of the Mackenzie/Selwyn Mountain Range.
The annual precipitation at Tsichu River is near 500 mm. Of this 500
mm, 200 mm falls as rain and 300 mm falls as snow. As a comparison the
Whitehorse mean annual temperature is -1.3°C. The mean annual
precipitation at Whitehorse is approximately 270 mm which is relatively
evenly divided between rain and snow. (Wahl, 1981). Because the Jason
Property is in a narrower river valley, it may have slightly greater
extremes of temperature than those at Tsichu River.

Sample stations were located on tributaries to both the Hess
and South MacMillan Rivers. Samples were taken at ten sites, and their
locations are shown in Figure 3. A description of sample sites is
provided in Table 1. Sample sites are illustrated by photographs in
Figures 4 to 13.
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FIGURE 3 JASON PROPERTY STUDY AREA - SHOWING CREEKS, MINERAL CLAIMS,
AND SAMPLE STATIONS



] 1 ] ] 1 ] | ] 4 1 L] i £
‘W glZ| uoliead|] esei4
-tA[ 400 UuOl4edoldxe JO edueNn|ju| BYy4
*S/w Q* SeM A} |D0|8A weeJdis 40 wesuysdn  cueAlY UR{|IWORW Yy4hos
*|oUURYD peplRJg U| SJ00J pou|Mi U4iM Souen|Juod S§| JOo uwesuysdn wy
*popeys %0g *¥eeJd Bueydsao —~J84u) *o4e}djoeud  pod  yiim GL°| pue o3J4) ul4 UO 8xeT jey wody
MO{f{m pue (lejestoy ‘sesseuy po48A0D pues oujy of {eAels ebuen wespsumop wy G0 *Mi91.,0¢1 NiB0oE9 S
*ysj4 JO} ofqe4ns *Ss/w zZ sem
s0| 4nhg bujys|jouayoeie Joj e|qe Ay 1o01oA weed4s +usyyaboy sieae b *W ggl| uoj4eAal3 ecdwed uoj4
~LINS JON *popeys go0iI °Sisuueyd wo4Ljoq Spioy SSOW *Auoydjaed -uoidxe uoSel |86| WOJ} WREULSUMOQ
pepledq o @@4S uo sesseJb 40 4o sjeAeS wnjpaw o4 buy 1 MO8U) 9INOS UO ¢ UOI4R4S WO
pue  ysniug >onq  {1e4  ‘edonuds =Se8JOep wes.disp|w sJ4ep|noq wn|psy WeedLsumop W 00¢  *Miglo0fl NiB0.E9 4
s/u Z
*MO{} }Se} sem A} |D0{oA weeuls eojdwes juaw W gll] uoljeAei(l
40 asneceq Bujys|joujoeis 40} o|Qqe -|pes wody pepdeds|p jeaedd Jo §0g *dwes uojjeJo{dxe uosel |86l ©y4 4O
~4|NS JON  *pspeys g0 °ssow pue esf{oardb U]} Of ©SJIROD Y}|M paxjuw weouisdn pue sbpluq eyjy jo wesdysdn
sessesb ‘ysniq WONQ jo y4mob ysn ‘sdep{noq  pspunos  JeAld  ebuen ‘1 Meeud 9IRS U0 M,C1.061 Ni80.E9 g
*abessed
Usyy of Jejudeq e eq Aew yd|ym
sepeosed Auew Yj|m doets Adoa eue
sayoead wesadq4sdn  *ys|j 4oy eofqe *S/W G°| Sem AJ|D018A WRSJLS ‘W 26l uojjeaa|l
- (NS S00[ +nq Bujys{jouqoefe Jo4 *esEaJdU| (ELG] Jejem  queded *JOALY URT{IWOBA Y4NOS Buf Y4 [m
o @4 |NS JON  °*pepeys G *ysnuq Buj4eopuy ssssau pobusuqns ewog eouen| Juod s}| wodj wesdysdn wy gz
¥onq pue sessef Jo yymob ysni *s{eaef ou|4 of 3|qQOd>  wWnipey *3}98J4D) edeqgdeg U0 Mib 1,081l NiOlo£9 Z
*Ulgl L uojieAas|3
*s/u Z°| o ybnouays z suojl jeqs SYHe8UD
sem AL |DO(9A  weed4S *o|dues ofdwes J9Y4o Y4 JO odUSN|LU| Y4
*ys|j 404 8| Qe NS SXOO| 4Nq juswpes uwo4j popaeds|p {eAaedd 40 weouysdn  c(swje|d woy jo Adepunoq
Bujys)jouyoeis Joj dosp 004 JBALY 30 966 *S@dj4sJdofuj U} pues u4ey4nos) swye|d uosef 8yy 4o
*popeys $0 °Ysnh4q YOnq pue sassow Y4 M se|qqod obief of wnjpaw J0 AJepunoq udsy4Jou Byp je JdA Y ueqq i
‘sesseJb uojjeiebep esyueq 8| qeys pesodwod A{wJojjun S| e4eU4Sqng =OBW Y4NOS 8yl U0 MCl,06l NiOlo£9 i
SHIVINIY WOLLOS Wv3YLS NO 1 1¥001 NOI1VLS

V3YY AQAUS AL¥3L0Hd NOSVFE 3HL NI S3LIS JIdWVS 40 NOI1LdI¥0S3a

| 37Vl




NI
A -

G ey gy s

1)

a ‘ ,; S ~ I3
© 9] O¢i| 30 ¢9 B (LY TR0
A ﬂu A
B O - )
Al Q>
R h g 181y
1UESy
TN sy |opnEm T (e jamiy . NOLLINDSE
(1/Bn)NOLIVEINEINIO PO TVIOL NOILVD01
DIOITEHEL NOTR 40 SYAIVA NS NI QULIVEINDND HIHVD 226 XTNG3IV

~Y

P

<ol



AR

3
/¥
S
™~
\n
ol
™
L
LY
"
~
Y
X
B S
[
pS
=)y

L8 Ll =1 €
S BN R Al IRl B

s

\n

:x\

Lm0 A c
5o AR AV AR W o o AL

4 . P ) ot -7
SR m z N. TW Ty 2 I N.. B nﬂ /

P ~

.~ / . N F R

\\\4 Tz e/’ Q 1\‘% P &) ¢,.J,\m.ﬁw‘mmn, /i d 7 ¢
TNV INVEH SALINYS

20
(1Bron Axq By/30) YN |3NLIIV] NOLLANOSAT

NOILlLVDO1

AdOD 14VYHQ %gagg



*Bulys|joaydefe 40} 8|qe4ins 4ON
*papeys %o *oonuds pue SMO|{iM
‘sessedb ‘sessow yi|m o|qe4s Sueg

*S/W | Sem AL |00 |8A wesaJd4s
*ojdwes jusw|pes woJj pepJeds |p
sem |saeb jo  g0¢ *s|eAeJb
wnipaw pue sJepfnoq |jews S|
woljoq Heaud 8yi jo A4juofew vy

‘W 00C | UOL4LAB|3 *JeA|Y SSeH Of
4Som sujedp YO|UYM XOSJ] PPN Y4im
S0UBN|JUOD S} wody wesdysdn w oz
‘Adepunog uosSer uJoiSem e Meeud

Ao|{ep OOPOOH M,ZZL0Sl N.160.E9 ol
*S/W ¢*| SeM A4 D0|8A
wea s *WOHHOq  WePUDd  JO 4 *w 0ZZ| UO|4BA®|T *J4BA|Y SSOH O4
Juesedded yo|lym ueq |eaeds wouy 4SOM sujeaq  *¥oeJd) Aej|ep OOpPOOH
sBujysjoaioeje 404 ojqe{ NS 4ON uode4 sojdwes juswipes *[oARdb Y41M 9OUBN[JUOD S4| WOJ) weedysdn
*pepeys ¢68 *90n4ds pue sessow SU|j} Of 9S4BCD pue  SJ8p|Noq W 0/ Pue AJepunoq UOSel UJSLSeM By}
‘SMO| | [m ‘sessedb yjim syueq 9fqe4s S| UOJ4|sodwod woL40q wesU4S 48 M98J] PPIN UO MiZZ.0¢1 Ni60,£9 6
‘W g/Ql uojqens(]
*L O4 7 suoljeis je pejduwes
S%9940 AQ peydese snyy pue AjeAj4
*S/W Z Sem -Dedsas S8|JepuUNOg UOSe[ UJSYLNOS
*Bufys{jou4o0(e U0y 8|qeq|ns AL 1DO(OA wed WS euep(NOq € o pue  uJey4uou  BY4  WOU)  WROU4S
4ON  °pepeys g0 °*oonuds awos pue 99| U| usYe4 jusw|pes epues pue ~UMOD WY p pue O} JOAJY ue| | |WoRW
SasSRJUb “SMO| | 1M Ui|M SHUeg ofqeis $8(QQoD wnjpauw of sJep(noq ebueq Y4NOS  8Yf U0 MZL.08L  NiG0oE9 8
‘W 60ZL UOl4RAB(T] *gf uo|iRys
*puno b JO  WwesJdjsumop w Qg Neeud o4u]
uo Jueu | pes ped-Aisna 4] sodep Sund  Jojem *(Vig-6L HQG#) @joy
O4f JB4RM SOSNED J|R U4|M 4ORJUCD [i{14Pp wouy MOl Mi91,0€1 N,80.£9 L
*ysy4 Of Jo|uaeq Ajqeqoud
S} UOJ4RLS JO weedySumop 4snf JjoM ‘W gZZ| UOl4eAB|T *Sef|A| 4oL
*Bujysjjouyoe|a U0} o|Qeins  foN *S/W z*| uoj4edo|dxe  JSOW 4O  weeJLSUMOQ
*pepeys 306 °Sessaw pue Yysndg 3ong SeM AL )DO|OA wWesdyS  *4f}S pue *G UOJJPlS WOJ) WeSJ}SUMOD Wy §°0
$O U4Mo 6 ysn| e y4im syueq ofqe4s 1oAef BwOS Yi|M Suep|noqg {|eus H98JY MUY UO My91.061  NiBO.E9 9
SHIVINIY WOLLO08 Wy3ulLS NO11v201 NOI4ivLS
(PBNUJ4UOD) VIUV AGNLS AL¥3dO¥d NOSVI 3HL NI S3LIS IdWVS 20 NOILdIYISIA 1 37gvl
1 1 1 L L | " 1 | | 3 v



FIGURE 4
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STATION #1 - SOUTH MACMILLAN RIVER LOOKING UPSTREAM.
VEGETATION CONSISTS OF WILLOW, GRASSES AND BUCKBRUSH.

o
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FIGURE 5

STATION #2 - BARBARA CREEK LOOKING DOWNSTREAM. A LUSH
GROWTH OF WILLOWS AND POPLARS SHADES THE CREEK.

FIGURE 6

STATION #3 - SEKIE CREEK #1 LOOKING DOWNSTREAM TO NORTH
CANOL ROAD AND JASON ‘PROPERTY EXPLORATION CAMP
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FIGURE 7

STATION #4 - SEKIE CREEK #1 DOWNSTREAM OF JASON PROPERTY

EXPLORATION CAMP.
SHADE CREEK.

TALL WILLOWS AND POPLARS PARTIALLY



FIGURE 8

STATION
ROADS.

#5 - FINK CREEK UPSTREAM OF ALL EXPLORATION
CREEK BED OVERGROWN WITH WILLOWS.
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FIGURE 9 STATION #6 - FINK CREEK DOWNSTREAM OF MOST EXPLORATION
ACTIVITIES. COMPLETELY SHADED BY WILLOWS GROWING ON
BANKS.
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FIGURE 10

STATION #7 - FLOWING DRILL HOLE #DDH-79-51A. WATER TURNS
GROUND RUSTY AS IT FLOWS TO JOIN FINK CREEK DOWNSTREAM OF
STATION #6.



FIGURE 11

STATION #8 - SOUTH MACMILLAN RIVER 70 METRES DOWNSTREAM
OF SOUTH MACMILLAN BRIDGE #2 ON THE NORTH CANOL ROAD.



FIGURE 12
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STATION #9 - NIDD CREEK 70 METRES UPSTREAM FROM IT'S
CONFLUENCE WITH HOODOO VALLEY CREEK. GRASSES, WILLOWS
AND A FEW SPRUCE TREES SHADE CREEK BED.



FIGURE 13

STATION #10 - HOODOO VALLEY CREEK 20 METRES UPSTREAM FROM
IT'S CONFLUENCE WITH NIDD CREEK. VEGETATION CONSISTS OF
GRASSES, WILLOWS AND A FEW SPRUCE WHICH DO NOT SHADE
CREEK BED.

-
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3 METHODS
Access to sample sites 1, 3, 4, 5, 6, 7 and 8 was by truck,
and to sample sites 2, 9 and 10 by helicopter. Each station was

sampled once during the period July 7, 8, and 9, 1981.

3.1 Water Quality

Water samples were collected and preserved at each of the ten
(10) sample sites as described in Appendix I, Table 1. Water samples
were collected from Station 1 on July 7, 1981, Stations 2, 3, 4, 8, 9
and 10 on July 8, 1981 and Stations 5, 6, and 7 on July 9, 1981.

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

Water samples were collected and preserved for analysis of
conductivity, pH, colour, turbidity, filterable residue (FR), non-
filterable residue (NFR), total alkalinity, total hardness, total
phosphates, nitrite, nitrate, ammonia, sulphate, cyanide, chloride and
the following extractable metals:

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

Cobalt (Co) Potassium (X) Zinc (Zn)
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The percent dissolved oxygen (% D0O) saturation was calculated
by first determining the dissolved oxygen saturation concentration (S')
from the formula:

S' =S P (APHA et al 1975)
760
where S' = dissolved oxygen (DO) saturation concentration at

the in situ temperature and atmospheric pressure

S =D0 saturation concentration at sea level for
in situ temperature

P = 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:

F1e1? DO, 100 = % DO saturation

Field DO = Dissolved Oxygen concentration measured
in the field.

3.2 Sediments

Sediment samples were collected at the same time as water
samples. Sediments were not collected from Station 7 (drill hole DDH
79-5IA). 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 collecton, 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, 4195 Marine Drive, West Vancouver, B.C.

L1 3

e
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One sediment sample per station was analysed for cyanide
concentration. The other three sediment samples were each analyzed 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 (Ti)
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 at the same time as water and
sediment. Station 7 (drillhole DDH 79-51A) was omitted because of its
unsuitability for bottom fauna. Three samples were collected at each
site using a 30 cm x 30 cm Surber sampler (total area, 900 cml) 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:
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g

Species Diversity (H') = - (P; logjg Py)
i=1
where Py = n;/N

nj = total number of individuals in the
ith genus in one sample

N = total number of individuals identified
to genus and/or species taxonomic
level 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 were not 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 to
obtain tissue samples for metals analysis. None of the station sites
were suitable for electrofishing because they were too deep and/or too
fast or were obstructed with intertwined willows. Notes were made -on
suitability of sample streams as fish habitat.

L

(1] 3
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4 RESULTS AND DISCUSSION

4.1 Water Quality

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

The only parameters to exceed drinking water criteria were
ammonia (NH3-N), arsenic (As), iron (Fe), and manganese (Mn). The
stations at which these parameters were exceeded are listed below. All
of these parameters were exceeded at station 7 (artesian drill hole).
Iron concentrations were exceeded at station 5 and 6 on Fink Creek and
stations 1 and 8 on the South MacMillan River. Manganese
concentrations were slightly exceeded at stations 1, 6 and 9. The
concentrations of all these parameters reflect drilling operations
and/or the presence of minerals containing them in the Jason Property
area. Al1l measurements of selemium (Se) in the study area were below
the analysis detection limit of 0.075 mg/1 Se, although this detection
Timit is above the recommended drinking water level of 0.01 mg/1 Se.

The total organic carbon analysis on Sekie Creek 1 above and
below the exploration camp showed no increase below the camp suggesting
that waste water from the camp was not reaching Sekie Creek 1.

A review of Jason water quality data indicates that 10
parameters of the 45 measured differed from recommended levels for
aquatic life. At Stations 3 and 4 (Sekie Creek 1) conductivity and
filterable residue are low for supporting healthy aquatic life. Total
phosphate was elevated at Station 6 (Fink Creek) and Station 7
(artesian drill hole) probably because of its presence in ore or in
drilling materials. The iron level at Station 7 was elevated thirty
times over the recommended aquatic life 1limit of 1.0 mg/1. Iron
concentrations were also slightly exceeded in the South MacMillan River
(Station 1). Arsenic levels were exceeded at Station 7. Aluminium
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levels were high in all sample streams except Barbara Creek (Station 2)
and the artesian drill hole (Station 7). Cadmium concentration was
high in the South MacMillan River. Copper was high only in Nidd Creek
(Station 9) reflecting 1its presence 1in ore minerals. Nickel
concentrations were high in the South MacMillan River and the artesian
drill hole (Station 7). Zinc concentrations were slightly elevated in
Sekie Creek 1 and Hoodoo Valley Creek, high in the South MacMillan
River and Fink Creek, and very high in the artesian drill hole
reflecting the presence of zinc in the ore body.

Exploration activities on the Jason Property have affected
Fink Creek as was illustrated by the higher levels of turbidity,
conductivity, total phosphate, ammonia, potassium and zinc in down-
stream Fink Creek Station 6 when compared to upstream Station 5.
Turbidity was increased by erosion of roads and clearings. The other
parameters were probably increased by flows from artesian drill holes
such as the one at Station 7.

Parameters such as aluminum, cadmium, iron, nickel and zinc
are already slightly elevated over aquatic life limits in the South
MacMillan River. The softness and Tow mineral content in the South
MacMillan River and all the creeks sampled make their aquatic environ-
ments particularly sensitive to the discharge of metals which could
occur when a mine and mill are developed.

4.2 Sediments

4.2.1 Sediment Metal Concentrations. Sediment metal concentrations
are given in Appendix III, Table 1. Many metals are present in high

concentrations reflecting the minerals present in the area. The
presence of some of these metals has already been noted in the water
quality results. Further disturbance and future mine and mill
development may cause the leaching of other metals to the aquatic
environment.

-
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Sediment metals concentrations were 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.

4.2.2 Sediment Particle Size Analysis. The results of the sediment
particle size analysis are given in Appendix III, Table 2. As stated
in Table 1, Description of Sample Sites, stream bed composition
included boulders, cobbles and gravels at some sites. When sediment
samples were taken all material larger than 2 cm was discarded. These

larger materials make it difficult to take representative samples.
Therefore, the particle size distribution data must be evaluated with
caution, keeping in mind the station description information. Most of
the sediment samples were coarse with a high percentage of the
particles larger than 150 um. Station 6 (Fink Creek) had the finest
sediment with 23% finer than 149 um. Only the screened portion of
sediment smaller than 149 um was analysed for metals since these
particles are judged to have the most effect on the aquatic environ-
ment. Therefore Station 6 sediment would have the most effect on the
aquatic environment since it had the most fine particles and was also
high in metals compared to other Yukon streams (Mathers et al 1981).

4.3 Bottom Fauna

A taxonomic list of bottom fauna collected in the Jason
Property study is given in Appendix IV, Table 1. Appendix IV, Table 2
lists the numbers of individuals in each taxonomic group in each
sample, and the diversity index for that sample. A summary of Jason
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
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TABLE 2 JASON PROPERTY STATIONS WITH HIGHER SEDIMENT METALS
CONCENTRATIONS THAN OTHER YUKON STREAMS
Station Location High metal concentrations

1 South MacMillan River As, Ba, Cd, Cu, NI, Pb, Zn
2 Barbara Creek Ba, Cd, Cu, Mg, Mn, Ni, Zn
3 Sekie Creek 1 As, Ba, Cu, Ni, Zn
4 Sekle Creek 1 As, Ba, Cu, NI, Zn
5 Fink Creek As, Ba, Cd, Cu, Fe, Mn, Ni, Zn
6 Fink Creek Ba, Cd, Cu, Ni, Pb, Zn
8 South MacMilfan Rfiver As, Ba, Cd, Cu, Ni, Pb, Zn
9 Nidd Creek As, Ba, Cd, Cu, Mn, Ni, Pb, Zn
10 Hoodoo Creek As, Ba, Cd, Cu, NI, Zn

e
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TABLE 3 SUMMARY OF JASON PROPERTY BOTTOM FAUNA NUMBER AND
DIVERSITY INDICES
DIVERSITY NUMBER CALCULATED
STATION NUMBER (H") PER FT2 NUMBER PER M2

1-1 0 0 0
1-2 0.48 3 32
1-3 0.28 3 32
2-1 0.73 115 1237
2-2 0.57 113 1216
2-3 0.68 76 818
3-1 0 7 75
3-2 0.42 10 108
3-3 0 5 54
4-1 0.48 8 86
4-2 0.48 7 75
4-3 0.28 5 54
5-1 0.88 56 603
5-2 0.89 16 172
5-3 0.53 31 334
6-1 0.45 36 387
6-2 0.43 14 151
6-3 0.42 29 312
8-1 0 1 [N
8-2 0 3 32
8-3 0 1 1
9-1 0.52 19 204
9-2 0.60 46 495
9-3 0.41 103 1108
10-1 0.30 3 32
10-2 0.85 19 204
10-3 0 1 11
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which are represented in disproportionately high numbers. High
diversity 1is characteristic of undisturbed, unpolluted waters. Low
diversity is often associated with disturbed, stressed or polluted
waters.

The diversity indices and numbers per ft2 in most of this
study area are lower than those reported for other alpine streams in
the Yukon by Archibald et al, 1981. It may be helpful to note that
diversity is calculated using Tog;y and that a diversity of 0.90 in
log1p equals a diversity of 3.0 in logp. Barbara Creek (Station
2) was the only station with values for diversity and numbers similar
to those found by Archibald et al (1981) in the nearby Howards Pass
area.

It is thought that the other streams sampled at the Jason
Property have a low capability to support bottom fauna and indirectly
fish populations. This 1is supported by the 1low hardness and
conductivity of these waters and the cold climate which have been
linked to Tow productivity as well as the cold climate.

A total of 624 bottom fauna were collected in the Jason
Property study area. The numbers of individuals from the three samples
taken at each sample station varied greatly. Stations 1 and 8 (South
MacMillan River) had the lowest counts with six and five individuals
respectively. Station 2 far surpassed all other station counts with a
total of 304 individuals or 49% of the total bottom fauna collected.

The most abundant genera were Baetis with 190 individuals
collected and Cinygmula with 114 individuals collected. Both of these
genera fall into the order Ephemeroptera, Phylum Arthropoda. A review
of taxonomic groups found at Jason and at Howard's Pass (Archibald, et
al, 1981) shows that eleven of the twenty-three found in the Jason
study were common to both. However 54 taxonomic groups were identified
at Howards Pass as opposed to 23 in the Jason study.
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APPENDIX I

COLLECTION, PRESERVATION, ANALYSIS OR
IDENTIFICATION METHODS AND WATER
QUALITY CRITERIA
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WATER QUALITY DATA
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[
APPENDIX 11 TABLE 2 JASON PROPERTY SEDIMENT PARTICLE SIZE -
ANALYSIS - JULY 7, 8 & 9, 1981
.
STATION PERCENT COMPOSITION
NUMBER
>500 250~-500 149-250 62.5-149 <62.5
um um um um um -
1-1 72.7 15.9 6.5 3. 1.7 [T
1=-2 81.7 12.0 4.1 1.7 0.5
1-3 65.9 9.6 8.8 10.0 5.7
-
2-1 92.4 4.7 ° 1.4 0.8 0.7
2=2 97.2 2.0 0.4 0.2 0.2
2‘3 96.9 200 0-5 0-3 Oo3
-
3-1 91.2 . 6e2 1.5 0.7 0.4
3=-2 92.2 6.4 0.9 0.4 0.1
3-3 87.7 9.0 1.9 0.8 0.6 -
4-1 96.1 3.5 0.2 0.1 0.1
4=2 93.7 51 0.9 0.2 0.1 -
4-3 763 9.5 4.4 56 o1
5=1 87.3 5.3 1.9 2.5 3.1
5-2 88.2 4.8 1.9 1.1 4.1 -
5=3 53.5 12.1 8.0 10.0 16.6
6=-1 94.1 5.0 0.7 0.1 0.1 -
6-2 34.3 11.8 11.4 11.8 30.8
6-3 51.1 12.7 9.0 10.6 16.6
8=1 5.9 37.0 30.1 16.6 10.4 -
8-2 86-4 701 308 2- 0-3
8-3 6.8 39.9 30.8 14.7 7.8
-
9-1 84.9 903 302 1.8 009
9-2 80.9 8.9 4.8 3.5 1.9
9-3 79.2 10.3 5.2 3.6 1.7
(1]
10-1 91.0 5¢5 2.1 0.7 0.8
10-2 31.9 29.3 18.7 9.8 10.4
10-3 40.0 24,5 18.3 13.2 4.0 -
i




- 65 -

APPENDIX IV

BOTTOM FAUNA DATA
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APPENDIX 1V TABLE 1 BOTTOM FAUNA TAXONOMIC GROUPS FOUND IN THE
JASON PROPERTY WATERSHEDS (Numbers 1, 2, 3, etc
are cross-referenced to data In Apx 1V, Table 2)
Phylum: Annellida
Class: Oligochaeta
Order: Plesliopora
1 Famlly: Enchytraeidae
Family: Tubificlidae
2 Tubifex sp? Imm
Phylum: Arthropoda
Class: Arachnoldae
3 Order: Arachnida
Class: Insecta
4 Order: Collembola
Order: Plecoptera
Family: Nemouridae
5 Amphinemura spe
6 Prostoia spe
7 Zapada spe.
Family: Capniidae
8 Capnia spe.
Famify: Perlodidae
9 Arcynopteryx sp.
Family: Chloroperlidae
10 Alloperla sp.
Order: Ephemeroptera
Famlly: Baetlidae
1" Ameletus spe.
12 Baetis sp.
Family: Heptageniidae
13 Cinygmula sp.
14 Rithrogena sp.
15 Order: Hemiptera undet nymph
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APPENDIX IV TABLE 1 BOTTOM FAUNA TAXONOMIC GROUPS FOUND IN THE

JASON PROPERTY WATERSHEDS (continued)

16. Order: Trichoptera pupa
Family: Rhyacophlilidae

17. Rhyacophila angelita

18. Rhyacophila tucula

19. Familly: Limnephilidae unid juv

20. Psychoglypha sp.

21. Order: Lepidoptera unlid larva
Order: Coleoptera

22. Family: Staphylinidae adul+t

23. Order: Diptera adult

24. Family: Tipulidae adult

254 Pedicla sp.

264 Tipula sp.

27. Family: Culicidae adult

28 o Family: Simuliidae larvae

29 Simulium arcticum pupa

30, Family: Chironomidae pupae

31 adult
Subfamlly: Orthocladlilinae

32 Cardliocladius spe.

33. Cricotopus sp.

34. Corynuneura spe.

35, Epoicocladius sp.

364 Eukiefferiella sp.

37 Heterotrissocladius spe.

38. Orthocladius sp.

39. Psectrocladius sps
Famity: Empididae
Subfamily: Hemerodromiinae

40. Hemerodromia spe.
Subfamily: Cllnocerinae

414 Clinocera sp.

42. Wiedemannia sp.
Order: Homoptera

43. Family: Aphididae
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