
Y 

Y 

Environment Canada 

Environmental  Protection  Service 

P a c i f i c  Region 

Yukon Branch 

BASELINE STUDY OF THE WATERSHEDS NEAR 

THE JASON PROPERTYy MACMILLAN PASS, YUKON TERRITORY 

Regional  Program  Report No. 83-08 

M.E. Jack1  and T.R. O s l e r l  

LIBRARY 

CONSERVATION AND PROTECTION 
PACIFIC REGION 

July ,  1983 ENVIRONMENT  CANADA 

I 
1. Present  Address,  Dept. o f   I n d i a n   A f f a i r s  and Northern Development, 

Water  Resources  Branch, 200 Range  Road, Whitehorse, Y .T. 
a 



ABSTRACT 
w 

rl 

A predevelopment  study was undertaken by the  Environmental 

P r o t e c t i o n   S e r v i c e   i n   t h e  watersheds  near  the  Jason  Property i n  

MacMillan - Pass,  Yukon i n  Ju ly ,  1981. 
The presence of   ore  minera ls  i n   t h e   s t u d y   a r e a  was r e f l e c t e d  

by t h e i r  presence i n  water and  sediment. The metal s of  concern when a 
mine and mill become a c t i v e  will be arsenic,  barium, cadmium, copper, 

manganese, n icke l  , si1  ver ,   lead and t i  nc. The water  courses i n  the  
area  have so f t   wa te rs   w i th   l ow   bu f fe r i ng   capac i t y .  The numbers of 

bottom  fauna  col lected  were  low. 



RESUME 

En j u i l l e t  1981, l e   S e r v i c e  de l a   p r o t e c t i o n  de 1 'environnement 
a e n t r e p r i s  une 6 tude  sur   les   bass ins   hydro log iques   s i tu&  p res  de l a  

concession  Jason, au c o l  MacMil l a n  (Yukon). 

L 'analyse de 1 'eau e t  des  s6diments a r6v616 l a   p r 6 s e n c e  de 

minera is  dans l a  reg ion   su r   l aque l l e  a po r t6   l ' 6 tude .  Les min6raux  qui 

seront  en cause l o r s q u e  l a  m i n e   e t  1 ' u s i n e   s e r o n t  en a c t i   v i t 6   s o n t  

1 ' a r s e n i c ,   l e   b a r i u m ,   l e  cadmium, l e   c u i v r e ,   l e  manganPse, l e   n i c k e l ,  

1 ' a r g e n t ,   l e   p l  omb e t   l e   z i n c .  L 'eau  douce  des  cours  d'eau  de l a  

r 6 g i o n  a u n e   f a i b l e   c a p a c i t 6  comme s o l u t i o n   t a m p o n .   L o r s   d e  

1 '6chant i l lonnage, l a  faune  benthique  s'est  r6vGl6e peu nombreuse. 
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1 INTRODUCTION 

I 

rl 

A study  of  water  qual i ty,  sediment  composit ion and bottom 
fauna was conducted J u l y   7 t h   t o   9 t h ,  1981  by  the  Environmental 

Pro tec t ion   Serv ice ,  Yukon Branch, i n   t h e  watersheds  near  the  Jason 
Property. The purpose of   the  s tudy was t o   o b t a i n  background 

in fo rmat ion  on the  environmental   qual i ty  of   streams i n  , t h e   v i c i n i t y  of 
the  Jason  Property  which i s  expected  to be developed as  a  mine. 

1.1 Background 

The o r i g i n a l   s t a k i n g   o f   t h e  Jason  Property  occurred i n  
August,  1974 when a t o t a l   o f   f o r t y - f o u r   c l a i m s  were  staked f o r   O g i l v i e  

Jo int   Venture,  a consor t ium  of   Br inex,   Mi tsubish i  and Ventures West 
(Marchand e t  a1 1978).  Further  staking  took  place  from 1975 t o  1977 

and i n  1981. The present owners, Aberford  Resources  Ltd., became 
i n v o l v e d   i n   t h e   p r o p e r t y   i n  1979-80  under  the name o f  Pan Ocean Oi 1 

Ltd.   Property work i n   t h e  summer o f  1975 l e d   t o   e x p l o r a t o r y  diamond 
d r i l l i n g   o f  seven h o l e s   ( t o t a l   o f  2100 ft, 640 m) i n  October,  1975. 

From  1975 t o  1981  extensive and in tens i ve   exp lo ra to ry  work was 
conducted.  This  exploratory work i nvo l ved   g r i d   so i  1 geochemical 

sampling, a g r a v i t y  survey,  backhoe  trenching,  detailed  geological 
mapping and  diamond  and r o t a r y   d r i l   l i n g .  

A t  the   t ime  o f   th is   s tudy  a 100  person camp  was s e t  up  by 
Cord i l   leran  Engineer ing  bes ide  Sekie Creek 1 between  the  North Canol 

Road and the  South  MacMi l lan  River .   Cord i l leran  Engineer ing  carr ied 

o u t   e x p l o r a t i o n  work  on the  Jason  Property i n  1981 f o r  Pan  Ocean Oil 

Ltd. 
Me ta l l u rg i ca l   t es t i ng ,  and f u r t h e r   s u r f a c e  diamond d r i l l i n g  

are  p lanned  for  1982 t o  1984  (Stephen,  1982). 
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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 i f  the nearby Tom and Amax properties  are developed concurrently. 
The federal and territorial governments  have indicated their  intention 
t o  improve the North Canol Road within the next few years. 

Baseline information on the MacMil l a n  Pass Area  has  been 
col lected by several groups.  General  environmental studi es include 
those by: Amax Environmental Services Group, 1976; Gil l ,  1975; 
McNicholl (editor) 1980; and Pearson and Associates, 1981.  Water 
quality  studies include those by: Brown, 1982; and Monenco Consultants 
L td . ,  1982.  Waterflows, wildlife and/or fish information i s  reported 
by: Gill ,  1979; and Department of Indian Affairs and Northern 
Development,  1982.  These reports  are mentioned as references for 
a d d i t i o n a l  information b u t  an evaluat ion of their contents is  not a 
part of this  report. 

1.2  Mineral i zation Descri p t i  on 

The  mineral i za t ion  on the Jason property was described i n  an 
enclosure o f  W.J. Stephen, 1982 as follows: 

Three mineralized zones  have  been di scovered; the Main 
Zone, the Sou th  Zone, and the End Zone. Minerals present are 
galena (PbS) ,  sphaeleri te (ZnS),  pyrrhotite  (FeS),  siderite 
(FeC03), barite (BaSO4) , chalcopyrite (CuFeSe), and 
si1 ver  mineral s. 

The Main Zone  has  been intersected by a t o t a l  of 29 
diamond drill holes. Indicated  reserves  are 5.0 m i l l i o n  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 mil 1 ion 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 mil l ion  ton 
(0.5 mi l l ion  tonne) of 10.3% lead, 2.8% zinc and 2.3 oz/ ton 
silver (79 gm/tonne Ag).  

n 

IC 
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2 STUDY AREA 

The Jason  Property  study  area i s   l o c a t e d   a l o n g   t h e   N o r t h  
Canol Road, approximately 218 km (135 m i les )   no r theas t   o f  Ross R ive r  

and 13 km (8 miles)   southwest   o f   the  Yukon-Nor thwest   Terr i tor ies  Border  
(F igu re  1). The claims l i e  on both  s ides  of   the  South  MacMil lan  River.  

Access t o   t h e  Jason  Property i s  619 km (377 m i l e s )  by road  o r  370 km 
(225  mi les)  by  a i r   f rom  Whitehorse. 

Aberford  Resources  Ltd. i s   t h e  owner o f   the   Jason  Proper ty  

(Jason,  Mike, Ace and J.S. c la ims) .  These claims  are  bordered by 
Hudson Bay Exp lo ra t i on   t o   t he   eas t ,  Cominco to   t he   no r th ,  and  Welcome 

Nor th   t o   t he   sou th   (F igu re   2 ) .  

The waterbodies  which  would be a f f e c t e d  by fu r ther   deve lop-  
ment of   the  Jason  Property  are  the  South  MacMil lan  River,   which  runs 

through  the  property,  and the Hess R i v e r   t o   t h e   n o r t h w e s t   o f   t h e  
p roper t y .   Bo th   r i ve rs   a re   pa r t   o f   t he  Yukon R i v e r  system. A r c t i c  

gray l ing,   ch inook salmon, w h i t e f i s h  and s l imy  scu lp ins  are known t o  use 
some reaches  of   the Hess  and South  MacMil lan  r ivers.  The South 

MacMil l a n   R i v e r   i s  used  by recrea t iona l   canoe is ts  and  kayakers. The 
Hess R i v e r   i s   a c c e s s i b l e  by a i r   o n l y .  A p re l im inary   p roposa l   loca ted  

t h e  mil 1 and phys ica l   p lant   near   the  South MacMil l a n   R i v e r  and t a i l i n g s  
impoundment  near Hoodoo Va l l ey  Creek, a t r i b u t a r y   o f   t h e  Hess R ive r  

(S tephen ,  1982). 
The study  area l i e s   a t   e l e v a t i o n s  1075 m t o  1850 m a t  

63" lO'N, 130" 15'W. 
The c l i m a t e   i n   t h e   J a s o n   P r o p e r t y   a r e a   i s   c o l d ,   p a r t l y  

because o f   i t s   n o r t h e r l y   l o c a t i o n  and p a r t l y  because  of i t s  h igher  
e leva t i on .   Me teo ro log i ca l   da ta   co l l ec td   a t   Ts i chu   R ive r ,  N.W.T. 

( e l e v a t i o n  1265 m) which i s  approximately  30 km northwest  should be 
comparable to   t ha t   f ound   a t   t he   Jason   P roper t y .  The  20 y e a r  mean 

annual  temperature a t   T s i c h u   R i v e r  was c a l c u l a t e d   t o  be -7.7"C w i t h  a 
mean temperature i n  January o f  -24.1OC and i n  J u l y   o f  10°C. The 

extreme  temperatures  recorded  from  the  years o f  1975 t o  1981  were 
-51.1"C and 27.2"C. P r e c i p i t a t i o n   i s   r e l a t i v e l y  heavy  because 
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the Tsichu  River and the Jason Property are located on the 
southwesterly windward slopes of the MackenzielSelwyn  Mountain Range. 
The annual precipitation a t  Tsichu  River i s  near 500 mm. Of this 500 
mm, 200 mm fa l ls  as rain and 300 mm falls  as snow. As a comparison the 
Whitehorse mean annual temperature i s  -1.3OC. The  mean annual 
precipitation a t  Whitehorse i s  approximately 270 mm which is  relatively 
evenly d i v i d e d  between rain and snow. (Wahl , 1981). Because the Jason 
Property i s  i n  a narrower river valley, i t  may have slightly  greater 
extremes of temperature than those a t  Tsichu River. 

Sample stations were located on tributaries t o  b o t h .  the Hess 
and S o u t h  MacMillan Rivers. Samples  were taken a t  ten sites, and their 
locations  are shown i n  Figure 3 .  A description of sample s i tes   is  
provided i n  Table 1. Sample sites  are i l  lustrated by photographs i n  
Figures 4 t o  13. 
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FIGURE 3 JASON  PROPERTY  STUDY  AREA- SHOWING CREEKS,  MINERAL  CLAIMS, 
AND  SAMPLE  STATIONS 
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F I G U R E  4 S T A T I O N  #1 - SOUTH  MACMILLAN  RIVER  LOOKING  UPSTREAM.  
VEGETATION  CONSISTS OF WILLOW,  GRASSES  AND  BUCKBRUSH. 
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F I G U R E  5 STA'TION #2 - BARBARA  CREEK  LOOKING DOWNSTREAM. A LUSH 
GROWTH OF MILLOWS AND POPLARS SHADES THE  CREEK. 

F I G U R E  6 S T A T I O N  # 3  - S E K I E  CREEK #1 LOOKING  DOWNSTREAM TO NORTH 
CANOL  ROAD  AND  JASON  PROPERTY  EXPLORATION  CAMP 



- 1.2 - 

F I G U R E  7 S T A T I O N  #4 - S E K I E  CREEK #1 DOWNSTREAM OF JASON  PROPERTY 
EXPLORATION CAMP. T A L L   W I L L O W S  AND P O P L A R S   P A R T I A L L Y  
SHADE  CREEK. 
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FIGURE 8 STATION #5 - FINK  CREEK  UPSTREAM OF ALL  EXPLORATION 
ROADS. 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 I T  FLOWS TO J O I N   F I N K  CREEK DOWNSTREAM OF 
STAT I ON #6. 
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FIGURE 11 STATION #8 - SOUTH M C M I L L A N   R I V E R  70 METRES DOWNSTREAM 
OF SOUTH MACMILLAN  BRIDGE #2 ON THE NORTH  CANOL ROAD. 
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FIGURE 12 STATION #9  - N I D D  CREEK 70 METRES  UPSTREAM FROM I T ' S  
CONFLUENCE WITH HOODOO VALLEY CREEK.  GRASSES,  WILLOWS 
AND  A FEW SPRUCE  TREES  SHADE  CREEK BED. 
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FIGURE 13 STATION #10 - HOODOO VALLEY CREEK 20 METRES  UPSTREAM FROM 
I T ' S  CONFLUENCE  WITH  NIDD CREEK. VEGETATION  CONSISTS OF 
GRASSES,  WILLOWS AND A FEW SPRUCE  WHICH DO NOT SHADE 
CREEK  BED. 



- 19 - 

m 

3 METHODS 

Access t o  sample s i t e s  1, 3 ,  4 ,  5, 6, 7 and  8 was by t ruck,  

and t o  sample s i t e s  2, 9  and  10  by he1 i c o p t e r .  Each s t a t i o n  was 

sampled once du r ing   t he   pe r iod   Ju l y  7, 8, and  9,  1981. 

3.1 Water  Qual i ty  

Water  samples  were c o l l e c t e d  and preserved a t  each o f   t he   t en  
(10) sample s i t e s  as described i n  Appendix I ,  Table 1. Water  samples 
were co l l ec ted   f rom  S ta t i on  1 on J u l y  7, 1981, S ta t ions  2, 3 ,  4 ,  8,  9 

and  10 on J u l y  8, 1981  and Sta t ions  5, 6, and 7 on J u l y  9, 1981. 

Temperature, pH, f low and c o n d u c t i v i t y  were  measured i n   t h e  

f i e 1  d  by the   Env i ronmenta l   Pro tec t ion   Serv ice   s ta f f .   D isso lved Oxygen 

(DO) was measured i n  camp a t  MacMillan Pass. A1 1 o ther   water   qua l i t y  
ana lys is  were done  by Laboratory  Services,  Environmental  Protection 

Service, 4195 Marine  Dr ive,  West Vancouver, B.C. A n a l y t i c a l  methods 
are  descr ibed i n  Appendix I, Table 1. 

Water  samples  were c o l l e c t e d  and preserved  fo r   ana lys is  o f  
c o n d u c t i v i t y ,  pH, c o l o u r ,   t u r b i d i t y ,   f i l t e r a b l e   r e s i d u e  (FR),  non- 

f i l t e r a b l e   r e s i d u e  (NFR), t o t a l   a l k a l i n i t y ,   t o t a l  hardness, t o t a l  
phosphates, n i t r i t e ,   n i t r a t e ,  ammonia, sulphate,   cyanide,  chlor ide and 
t h e   f o l l  owing extractable  metal  s: 

A1 umi num (A1 
Antimony  (Sb) 

Arsenic  (As 

B a r i  um ( Ba) 

Beryl  1 ium  (Be) 
Cadmi um (Cd) 
Calcium (Ca) 
Chromium (Cr) 

Cobal t (Co) 

Copper  (Co) 
I r o n  (Fe) 

Lead  (Pb) 

Magnesium (Mg) 

Manganese  (Mn) 
Mercury  (Hg) 
Molybdenum (Mol 
Nickel  ( N i  

Potassium (K) 

Selenium  (se) 
s i 1   i c o n   ( S i  1 
S i l ver   (Ag)  

Sodi um (Na) 

St ront ium  (Sr)  
T i n  (Sn) 
T i tan ium  (T i )  
Vanadi um (V 

Zinc  (zn) 
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The percent   d isso lved oxygen ( X  DO) s a t u r a t i o n  was ca l cu la ted  
by f i r s t   d e t e r m i n i n g   t h e   d i s s o l v e d  oxygen sa tu ra t i on   concen t ra t i on  (S' 
f rom  the  formula:  

S' = S - P (APHA e t  a1 1975) 
760 

where S '  = d i sso l ved  oxygen (DO) s a t u r a t i o n   c o n c e n t r a t i o n   a t  
t h e   i n   s i t u   t e m p e r a t u r e  and atmospheric  pressure 

S = DO s a t u r a t i o n   c o n c e n t r a t i o n   a t  sea l e v e l   f o r  
i n   s i t u  temperature 

P = atmospheric  pressure i n  mm o f  mercury (mm Hg) a t  

s i t e   e l e v a t i o n  

The percent   d isso lved oxygen s a t u r a t i o n  was obtained by us ing   the  r a t i o  

o f   f i e l d   d i s s o l v e d  oxygen  and S '  i n  the   fo l low ing   fo rmula :  

Do x 100 = % DO S a t u r a t i o n  
S' 

F i e l d  DO = Dissolved Oxygen concen t ra t i on  measured 

i n  t h e   f i e l d .  

3.2 Sediments 

Sediment  samples  were c o l l e c t e d   a t   t h e  same t ime as water 
samples.  Sediments  were n o t   c o l l e c t e d   f r o m   S t a t i o n  7 ( d r i l l   h o l e  DDH 

79-%A).  Four  sediment  samples  were c o l l e c t e d   a t  each s i t e ,   us ing  an 
aluminum  shovel t o  scoop the  samples i n t o   l a b e l   l e d   W h i r l  Pak bags. A 

desc r ip t i on   o f   sed imen t   co l l ec ton ,   p repara t i on  and ana lys i s  methods i s  
g iven i n  Appendix I ,  Table 2. All sediment samples  were  shipped t o  

Vancouver by a i r   fo r   ana lys is   a t   Labora tory   Serv ices ,   Env i ronmenta l  
Pro tec t ion   Serv ice ,  4195 Marine  Dr ive,  West Vancouver, B.C. 
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One sediment sample p e r   s t a t i o n  was analysed  for   cyanide 
concentrat ion.  The other  three  sediment samples  were  each  analyzed f o r  
p a r t i c l e   s i z e  and the  fo l lowing  leachable  meta ls :  

A1 umi num (A1 
Antimony  (Sb) 

Arsenic  (As) 
Barium  (Ba) 

Bery l  1 i um ( Be) 
Cadmi um (Cd) 

Cal c i  um (Ca) 

Chromium (Cr)  
Copper ( Cu 

3.3 Bottom Fauna 

I ron   (Fe )  
Lead  (Pb) 

Magnes i urn ( Mg 
Manganese (Mn) 

Mercury  (Hg) 
Molybdenum (Mol 

Nickel   (Ni  

Phosphorus ( P I  
Potassium (K) 

Sel  eni um ( Se 
S i1   i con   (S i  

S i  1 ver  (Ag) 
Sodi um (Na 

St ron t ium  (Sr )  
T i n  (Sn) 
T i tan ium  (T i  

Vanadium ( V )  
Zinc  (Zn) 

Bottom  fauna were  sampled at   n ine  o f   the  ten  Envi ronmenta l  
Pro tec t ion   Serv ice   sampl ing   s ta t ions   a t   the  same t ime as water and 

sediment.  Stat ion 7 ( d r i l l h o l e  DDH 79-51A) was omi t ted because o f   i t s  

u n s u i t a b i l i t y   f o r   b o t t o m  fauna.  Three  samples  were c o l l e c t e d   a t  each 

s i t e   u s i n g  a 30 cm x 30 cm Surber  sampler ( t o t a l  area,  900 cm*) w i t h  
a mesh s i z e   o f  0.76 mm. Bottom  fauna  col lect ion,   preservat ion and 
i d e n t i f i c a t i o n  methods are  g iven i n  Appendix I ,  Table 3.  

D i v e r s i t y   i n d i c e s  were calculated  from  the  bottom  fauna  data 

co l lected,   us ing  the  formula  descr ibed by Pielou  (1975)  as  fo l lows: 
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9 
Spec ies   D ive rs i t y   (H ' )  = -1 ( P i   l o g 1 0   P i )  

i =1 
where P i  = n i /N 

n i  = t o t a l  number o f   i n d i v i d u a l  s i n   t h e  
i t h  genus i n  one  sample 

N = t o t a l  number o f   i n d i v i d u a l  s i d e n t i f i e d  

t o  genus and/or  species  taxonomic 
l e v e l   i n  one sample 

g = t o t a l  number o f  genera i n  one  sample 

The u s e   o f   i n d i v i d u a l s   i d e n t i f i e d   t o  genus l e v e l   i n s t e a d   o f   t o   s p e c i e s  

1 eve1 r e s u l t s   i n   s l i g h t l y   l o w e r   d i v e r s i t y   i n d i c e s  ( H i  1 values (Hughes, 
1978). I n d i v i d u a l s   t h a t  were n o t   i d e n t i f i e d   t o  genus or   spec ies   leve l  

were n o t   i n c l u d e d   i n   t h e   S p e c i e s   D i v e r s i t y   c a l c u l a t i o n   b u t   a r e   l i s t e d  
i n  Appendix IV Tables 1 and 2. 

3.4 F i s h  

The s tudy   ob jec t i ve  was t o   c o l l e c t   f i s h  by e l e c t r o f i s h i n g   t o  

o b t a i n   t i s s u e  samples fo r   me ta l s   ana lys i s .  None o f   t h e   s t a t i o n   s i t e s  
w e r e   s u i   t a b l e   f o r   e l   e c t r o f i s h i n g  because they  were  too deep and/or  too 

f a s t   o r  were   obs t ruc ted   w i th   in te r tw ined w i  11 ows. Notes  were made .on 
s u i t a b i l i t y   o f  sample  streams as f i s h   h a b i t a t .  
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4 RESULTS AND DISCUSSION 

4.1 Water Qual i t y  

Jason  Property water quality  data i s  l i s t ed  i n  Appendix 11. 
Detection  limits and analytical procedures for water quality  are found 
i n  Appendix I ,  Table 1. A1 1 values were  compared t o  the recommended 
1 eve1 s for d r i n k i n g  water and aquat ic   l i fe  which are   l is ted i n  Appendix 
I ,  Table 4. 

The only parameters to exceed d r i n k i n g  water c r i t e r i a  were 
ammonia (NH3-N), arsenic ( A s ) ,  iron  (Fe), and  manganese (Mn) .  The 
stations a t  which these parameters were exceeded are   l i s ted  below. A l l  
of these parameters were exceeded a t  station 7 (ar tes ian drill hole). 
Iron  concentrations were exceeded a t  station 5 and 6 on F i n k  Creek and 
s ta t ions 1 and 8 on the South MacMil 1 an River. Manganese 
concentrations were s l ight ly  exceeded a t  stations 1, 6 and 9. The 
concentrations of  a1 1 these  parameters  reflect d r i l l i n g  operations 
and/or  the  presence of minerals  containing them i n  the Jason Property 
area. All measurements of selemium (Se) i n  the study  area were  below 
the  analysis  detection limit of 0.075 mg/l Se,  although this detection 
limit is above the recommended d r i n k i n g  water  level of 0.01 mg/l Se. 

The total  organic carbon analysis on Sekie Creek 1 above and 
below  the  exploration camp  showed no increase  bel ow the camp suggesting 

t ha t  waste  water from the camp was n o t  reaching  Sekie Creek 1. 
A review of Jason  water quality  data  indicates  that 10 

parameters of the 45 measured di ffered from  recommended levels  for 
aquatic  l ife.  A t  Stations 3 and 4 (Sekie Creek 1) conductivity and 
fi l terable  residue  are low for supporting  healthy  aquatic  life. Total 
phosphate was elevated a t   S t a t ion  6 ( F i n k  Creek) and Station 7 
(ar tes ian drill hole)  probably because of i t s  presence i n  ore or i n  
d r i l l i n g  materials. The iron  level a t   S t a t ion  7 was elevated  thirty 
times over the recommended aquatic l i f e  limit of 1.0 mg/l. Iron 
concentrations were a1 so s l ight ly  exceeded i n  the South MacMil l a n  River 
(Station 1). Arsenic levels were exceeded a t   S t a t ion  7. Alumin ium 
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levels were high i n  a l l  sample streams except Barbara  Creek ( S t a t i o n  2 )  
and the artesian  drill hole ( S t a t i o n  7 ) .  Cadmium concentration was 
h i g h  i n  the South MacMillan River. Copper  was h i g h  only i n  Nidd Creek 
( S t a t i o n  9 )  reflecting  its presence i n  ore  mineral s. Nickel 
concentrations were h i g h  i n  the South MacMillan River and the artesian 
drill hole ( S t a t i o n  7 ) .  Zinc concentrations were slightly elevated i n  
Sekie Creek 1 and Hoodoo Val ley Creek , h i g h  i n  the South  MacMi 11 an 
River and F i n k  Creek, and very h i g h  i n  the artesian  drill hole 
reflecting the presence of zi nc i n  the ore body. 

Exploration activities on the Jason Property have affected 
F i n k  Creek  as  was illustrated by the higher levels of turbidity, 
conductivity, t o t a l  phosphate, ammonia, potassium and zinc i n  down- 
stream F i n k  Creek S t a t i o n  6 when  compared t o  upstream S t a t i o n  5. 
T u r b i d i t y  was increased by erosion o f  roads and clear ings.  The other 

parameters were  probably increased by flows from artesian d r i l l  holes 
such as the one a t  S t a t i o n  7 .  

Parameters such as a1 umi num, cadmium, iron, nickel and zinc 
are already slightly elevated over aquatic life  limits i n  the South 
MacMil lan River. The softness and 1 ow mineral content i n  the South 
MacMil lan River and a1 1 the creeks sampled  make their aquat ic  environ- 
ments particularly  sensitive t o  the discharge of metals which could 
occur when a m i  ne and mil 1 are devel  oped. 

4.2  Sediments 

4.2.1 Sediment  Metal Concentrations. Sediment  metal concentrations 
are given i n  Appendix 111, Table 1. Many metals are present i n  h igh  
concentrations reflecting the mineral s present i n  the area. The 
presence o f  some of these metal s has a1 ready been  noted i n  the water 
qual i ty  results. Further  disturbance and future mine and mill 
development may cause the leaching of other metals t o  the aquatic 
envi  ronment. 
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Sediment metals concentrations were  compared t o  those i n  
other Yukon streams  as  given i n  Mathers e t  a1 1981.  Metals t h a t  were 
higher are shown for each station i n  Table  2. 

4 .2 .2  Sediment Particle Size Analysis. The results of the sediment 
particle  size  analysis  are g iven  i n  Appendix 111, Table 2. As stated 
i n  Table 1, Description of Sample Sites, stream bed composition 
i ncluded boulders, cobbles and gravel s a t  some sites. When sediment 
samples  were taken a l l  material larger t h a n  2 cm was discarded. These 
1 arger  materials make i t  d i f f i c u l t  t o  take representative samples. 
Therefore, the particle  size  distribution da ta  must  be evaluated w i t h  
caution, keeping i n  mind the station  description information. Most of 
the sediment  samples  were coarse w i t h  a h i g h  percentage of the 
particles  larger t h a n  150 um. S t a t i o n  6 ( F i n k  Creek) had the finest 
sediment w i t h  23% finer t h a n  149 um. Only the screened portion of 
sediment smal ler  t h a n  149 um was analysed for metals since these 
particles  are judged t o  have the most effect on the aquatic environ- 
ment. Therefore S t a t i o n  6 sediment would have the most effect on the 
aquatic environment since i t  had the most fine  particles and was also 
h i g h  i n  metals compared t o  other Yukon streams  (Mathers e t  a1 1981). 

4.3 Bottom Fauna 

A taxonomic l i s t  of bottom fauna collected i n  the Jason 
Property study i s  given i n  Appendix IV, Table 1. Appendix IV, Table 2 
1 i sts  the numbers of i n d i v i d u a l  s i n  each taxonomic group i n  each 
sample, and the diversity index for t h a t  sample. A summary of Jason 
Property bottom fauna numbers and diversity i s  given i n  Table 3. 

The diversity index i s  a measure of community structure and 
relative  stability. Communities of h i g h  diversity  are  characterized by 

1 arge numbers of species w i t h  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 

S t a t  1 o n   L o c a t   I o n   H l g h   m e t a l   c o n c e n t r a t i o n s  

1 

2 

3 

4 

5 

6 

8 

9 

10 

Sou th   MacMi  I I a n  R 1 v e r  

B a r b a r a   C r e e k  

Sek 

Se k 

l e   C r e e k  1 

l e   C r e e k  1 

F i n k   C r e e k  

F i n k   C r e e k  

Sou th   MacMi  I I a n   R i v e r  

N i d d   C r e e k  

H o o d o o   C r e e k  

As,  Ba, C d ,  Cu, N 1 ,  Pb, Zn 

Ba, Cd,  Cu, Mg, Mn, N i ,  Zn 

As, Ba, Cu, N I ,  Zn 

As,  Ba,  Cu,  N1, Zn 

As,  Ba, Cd,  Cu, Fe, Mn, N i ,  Zn 

Ba, Cd,  Cu, N i ,   P b ,  Zn 

As,  Ba, Cd, Cu, N i ,  P b ,  Zn 

As,  Ea, Cd, Cu, Mn, N I  , Pb, Zn 

A s ,  Ba,  Cd, Cu, N I ,  Zn 

Y 
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T A B L E  3 SUMMARY  OF  JASON  PROPERTY  BOTTOM  FAUNA  NUMBER  AND 
D I V E R S I T Y   I N D I C E S  

D I V E R S I T Y   N U M B E R   C A L C U L A T E D  
S T A T I O N   N U M B E R  (H' ) PER F T ~  NUMBER  PER M2 

Y 

m 

! 1 - 1  
i 1-2 

1-3 

0 
0.48 
0.28 

0 
3 
3 

0 
32 
32 

I 

i 2- 1 
2-2 
2-3 

0.73 
0.57 
0 -68 

115 
113 
76 

1237 
1216 
81 8 

II 

3- 1 
3- 2 
3-3 

0 
0.42 
0 

7 
10 
5 

75 
108 
54 

4- 1 
4-2 
4-3 

0.48 
0.40 
0.28 

8 
7 
5 

86 
75 
54 

5- 1 
5-2 
5-3 

0.88 
0 e89 
0.53 

56 
16 
31 

603 
172 
334 

6- 1 
6-2 
6-3 

0.45 
0.43 
0.42 

36 
14 
29 

38 7 
151 
31 2 

8-1 
8-2 
8-3 

0 
0 
0 

1 
3 
1 

1 1  
32 
1 1  

9- 1 
9-2 
9-3 

0.52 
0.60 
0.4 1 

19 
46 

103 

204 
49 5 
1108 

10-1 
10-2 
10-3 

0.30 
0.85 
0 

3 
19 
1 

32 
204 

1 1  
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which a r e  represented i n  d i spropor t iona te ly   h igh  numbers. High 
d i v e r s i t y  i s  c h a r a c t e r i s t i c  of undis turbed,  unpol luted  waters .  Low 
d i v e r s i t y  i s  o f t en   a s soc ia t ed  w i t h  d i s turbed ,  stressed o r   p o l l u t e d  
waters  . 

The d i v e r s i t y  indices and numbers per f t 2  i n  most  of this 
s tudy   a rea   a re   lower   than   those   repor ted   for   o ther  a1 p i  ne streams i n  
the Yukon by Archibald e t  a l ,  1981. I t  may be helpful t o   n o t e   t h a t  
d i v e r s i t y  i s  ca l cu la t ed   u s ing   l og lo  and t h a t  a d i v e r s i t y  of 0.90 i n  

l og lo   equa l s  a d i v e r s i t y  of 3.0 i n  1092.  Barbara Creek ( S t a t i o n  
2 )  was the o n l y   s t a t i o n  w i t h  v a l u e s   f o r   d i v e r s i t y  and numbers s i m i l a r  
t o   t hose   found  by Archibal d e t  a1 (1981) i n  the nearby Howards Pass  
a rea .  

I t  i s  t h o u g h t   t h a t  the other  streams  sampled a t  the Jason 
Property have a 1 ow c a p a b i l i t y   t o  s u p p o r t  bottom  fauna  and  indirectly 
f i sh  populat ions.  This is  supported by the low hardness and 
conduc t iv i ty  of these waters  and the co ld   c l ima te  which have been 
l i n k e d  t o  low p roduc t iv i ty   a s  well a s  the cold   c l imate .  

A t o t a l  of  624  bottom  fauna were c o l l e c t e d  i n  the Jason 
Property  s tudy  area.  The numbers of ind iv idua l  s from the three samples 
taken a t  each   s ample   s t a t ion   va r i ed   g rea t ly .   S t a t ions  1 and 8 (South 
MacMillan River) had the lowest   counts  w i t h  six and five ind iv idua l s  
respectively. S t a t i o n  2 f a r   s u r p a s s e d   a l l   o t h e r   s t a t i o n   c o u n t s  w i t h  a 
t o t a l  of 304 i n d i v i d u a l s   o r  49% of the to ta l   bo t tom  fauna   co l lec ted .  

The most abundant  genera were Bae t i s  w i t h  190   ind iv idua ls  
c o l l e c t e d  and Cinvqmul  a w i t h  114 i n d i v i d u a l s   c o l l e c t e d .  Both of these 
g e n e r a   f a l l   i n t o  the order  Ephemeroptera, Phylum Arthropoda. A review 
of  taxonomic  groups  found a t   J a s o n  and a t  Howard's  Pass  (Archibald, e t  
a l ,  1981) shows t h a t  eleven of the twenty-three  found i n  the Jason 
s tudy  were common to   bo th .  However 54  taxonomic  groups were identified 
a t  Howards P a s s   a s  opposed t o   2 3  i n  the Jason  study. 
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APPENDIX IV TABLE 1 BOTTOM FAUNA TAXONOMIC GROUPS FOUND I N  THE 
JASON PROPERTY WATERSHEDS ( N u m b e r s  1 ,  2, 3, e t C  
a r e   c r o s s - r e f e r e n c e d  i o  d a t a   I n   A p x  I V ,  T a b l e  2 )  

I 

3 

4 

5 
6 
7 

8 

9 

10 

1 1  
12 

13 
14 

1 5  

Phy I urn: 

C I  a s s :  
O r  d e r :  
Faml l y :  

FamI l y :  

Phy I urn: 
C )  a s s :  
O r  d e r  : 

C I  a s s :  
O r d e r :  

O r  d e r  : 
Faml l y :  

Fami l y :  

F a m i l y :  

FamI l y :  

O r d e r :  
Faml l y :  

Faml l y :  

O r  d e r  : 

A n n e f   I d a  
01 I g o c h a e t a  
P l e s i o p o r a  
E n c h y t r a e l d a e  

T u b l f l c l d a e  
T u b i f e x   s p ?  I m m  

A r t h r o p o d a  
A r a c h n o l d a e  
A r a c h n   I d a  

I n s e c t a  
C o l l e m b o l a  

P l e c o p t e r a  
N e m o u r l d a e  
Amphinernura  sp.  
P r o s t o i  a s p  
Zapada  sp.  

Capn I I d a e  
C a p n i a   s p .  

P e r l o d l d a e  
A r c y n o p t e r y x   s p a  

C h l o r o p e r l i d a e  
A I  l o p e r l a   s p .  

E p h e m e r o p t e r a  
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B a e t i s  sp. 
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APPEND I X I V  TABLE 1 BOTTOM FAUNA TAXONOMIC  GROUPS FOUND IN THE 
JASON PROPERTY  WATERSHEDS  (contlnued) 

Y 
16. 

1 7 .  
18 .  

19. 
20. 

21.  

22. 

23. 
24. 
25 
26 

27. 

2 8  
29 

30 
31 

32  
33. 
34. 
35. 
36 
37. 
38. 
39. 

4 0 .  

4 1  
42.  

4 3 .  

Or der : 
Faml l y :  

Trlchoptera pupa 
Rhyacoph I 1  1 dae 
Rhyacophlla  angelita 
Rhyacophlla  tucula I 

Faml Iy: Llmnephilldae un i d  J u v  
Psychoglypha  sp- 

O r  der : Lepldoptera u n l d  larva 

Coleoptera 
Staphylinidae adult 

O r  der : 
Faml l y :  

O r  der : 
Faml l y :  

Diptera adult 
Tlpul ldae adult 

I 

Pedlcla sp. 
Tlpula sp. 

Cullcidae adult l y :  

l y :  

Fam 

Fam S I  mu I i 1 dae larvae 
Slmullum  arctlcum pupa 

Fam 

Sub 

l y :  

a m 1  l y :  

Chironomldae pupae 
adu It 

Orthocladilnae 
Cardlocladlus sp. 
Cr I cotopus sp. 
Corynuneura sp. 
Epolcocladlus sp. 
Eukiefferlella sp. 
Heterotrlssocladius sp .  

Orthocladius sp. 
Psectrocladlus sp. 
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1 

1 
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Subfam 

Subf am 

Emp id i dae 
Hemerodroml lnae 
Hemerodromla sp. 
Cllnocerinae 
CI lnocera sp. , 

Wledemannla sp. 

1 ly: 

I l y :  

IIW 

Or der: 
Faml ly: 

Homoptera 
Aphldldae a 
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