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ABSTRACT 
The water  quality  of  the Minto drainage  area i n  the Yukon 

Territory was found t o  be typical  of  other  similar  sized  water sheds 
i n  the Yukon.  Heavy metals i n  most cases were  below the detection 
l imit .  A value  of 0.01 mg/& of  copper was found at   the   s ta t ion  nearest  
the  ore body. Macroinvertebrate  populations were s l i g h t l y  below ex- 
pected  levels on the June 1975 survey, b u t  the samples taken i n  
September 1976  were  more typical  of  similar Yukon creeks. Of part-  
i cu la r   in te res t  w i t h  regards t o  f ish populations was the f i n d i n g  of 
young chinook salmon i n  both the Wolverine and Big Creeks. 

.. 

i 

Further s tudies   are  recommended t o  document the annual 
fluctuations i n  invertebrate  populations and to  delineate  the salmon 
spawning  and  rearing  potential  (capability) of the  areas. 
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SUMMARY AND CONCLUSIONS 

I n  June o f  1975  and  September  1976 a b a s e l i n e   w a t e r   q u a l i t y  

s tudy was conducted on several   creeks  draining  the  oroposed  copper 

mining  area known as the  Minto  deposi t   which i s   s i t u a t e d   a p D r o x i m a t e l y  

150  mi les   nor th   o f   Whi tehorse ,  Yukon T e r r i t o r y .  

1.  Water  chemistry i n   t h e   s t u d y   a r e a  was t y p i c a l   o f   o t h e r   s i m i l a r - s i z e  
water  sheds i n   t h e  Yukon. 

2. Macro inver tebrates  found i n  June  1975  were  low b u t  i n  September  1976 
the   popu la t i ons   f ound   were   t yp i ca l   o f   o the r   s im i l a r   s t reams  i n  t h e  

Yukon.  More work i s   r e q u i r e d   t o   d e t e r m i n e   t h e   a n n u a l   f l u c t u a t i o n s  
i n  these  aquat ic   bot tom  dwel l ing  organisms.  

3. I n   t h e   s u r v e y   o f   f i s h   p o p u l a t i o n s   i n  1976,  Chinook  salmon  were  found 
i n  B i g  Creek  and  Mol ve r ine   C reek .   P r io r   t o   deve lopmen t   o f   t he   o re  
body, a more d e t a i l e d   s t u d y   s h o u l d  be made on f i s h   p o p u l a t i o n s ,  
i n c l u d i n g  work  on  salmon  spawning  and r e a r i n g   a r e a s   i n   t h e  Yukon 

R iver  . 

4 .  Future  s tud ies  o f   the  area  should  inc lude  documentat ion o f  water  

chemis t r y ,   mac ro inve r teb ra te   comun i   t i es   and   f i sh   popu la t i ons .  

The macro inve r teb ra tes   and   f i sh   t i ssue   shou ld   a l so  be analyzed 

f o r  heavy  metal  content. These should  be  conducted i n  June t o  
c o i n c i d e   w i t h   t h e  1975 study  and i n  September t o  compare t o   t h e  
1976 data.   Another   sampl ing  s ta t ion  should  be  located  on  Dark 

Creek as c l o s e   t o   t h e   o r e  body as poss ib le .  
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1 INTRODUCTION 

I n , J u l y  o f  1971 several claims were s taked  on a copper  anomaly 
loca ted   approx ima te ly   150   a i r  miles north  of  Whitehorse,  Yukon T e r r i t o r y .  
This area ,   loca ted   approximate ly  thirteen miles downstream  and  across 
the Yukon River from the abandoned v i l l age   o f   Min to , i s  now  known a s  the 
Minto d e p o s i t .  The o r e  body was wholly  staked by United Keno Hi1 1 Mines 
(DEF Claims)  and  Silver  Standard (MINTO Claims) w i t h  many smaller 
companies  and  individuals  staking  claims  around the per iphery .  A t  a 
l a t e r   d a t e  Silver Standard  sold 50% of their c l a i m s   t o  ASARCO (American 
Smelting  and Refining Company). ASARCO began exp lo ra t ion  i n  the f a l l  of 
1971  and between 1972  and  1974  diamond d r i l l i n g  and a s soc ia t ed  trenching 
was undertaken on b0t.h c la ims (DEF and MINTO). A winter road  from 
Carmacks t o  the d e p o s i t  was b u i l t  along the west side of  the river 
fo l lowing ,  where possible , the o l d  Dawson Trai l .  

I n   l i g h t   o f  this heavy exp lo ra t ion  i n  the Minto  area,  the 
Ewironmenta l   Pro tec t ion   Serv ice ,  i n  consu l   t a t i on  w i t h  the Department 
of  Indian  and  North  Affairs (DINA), and Fisheries and  Marine  Service 
(FMS) o f  the Department  of Fisheries and the Environment, determined 
t h a t  a b a s e l i n e   w a t e r   q u a l i t y   s t u d y  was n e c e s s a r y   p r i o r   t o   a n y  further 
development of the a r e a .  Thus ,  i n  May and June of  1975  and  August  of 
1976,  physical ,   chemical and b io log ica l   da t a  was co l lec ted   f rom  s t reams 
i n  the a r e a .  This included water   samples   for   heavy  metal   content  and 
b io log ica l  surveys of the benth ic  invertebrate and fish communities. 
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2 DESCRIPTION OF STUDY AREA 

The study area was located to   the west of the Yukon River 
near the  Ingersol  Islands which are  located  approximately 20 kilometers 
(13M) downstream  from the abandoned  community of  Minto (Figure 1 ) .  The 
sampling was concentrated on creeks  draining  the  area of the  ore  deposit, 
on Big Creek to  the south of the  deposit and Wolverine Creek t o  the 
north of the  deposit. Seven s ta t ions were established  for the survey 
(Figure 2 )  which  can be described as follows: 

Station  1: On Big Creek, 30 meters upstream from i t s  confluence w i t h  
Dark  Creek (substrate of sand,  pebbles,  gravel and cobble) ; 

S t a t i o n  2: On Big Creek, 10 meters upstream of i t s  confluence w i t h  
Yukon River (substrate of sand ,  pebbles,  gravel and cobble); 

S t a t i o n  3: 10 meters above the p o i n t  where the access road crosses and 
unnamed creek which d r a i n s  the area o f  the ore body 
(substrate of sand ,  pebbles,  gravel and cobble w i t h  some si1 t 
and detr ius  accumulation) ; 

S t a t i o n  4: 200 meters upstream on Wolverine Creek  from i t s  junction w i t h  
the Yukon River (substrate o f  pebbles,  gravel and cobble); 

Station 5: approximately 10 kilometers  upstream from s t a t ion '4  on 
Wolverine Creek (substrate of pebbles,  gravel and cobble) ; 

Station 6: adjacent t o  the  heliport  on the  only  large  creek between 
Wolverine Creek and the  ore body approximately 5 kilometers 
from the  creek's  junction w i t h  the Yukon River; 

Station 7: approximately 6 kilometers upstream from station 3 on the 
same  unnamed creek and just below the  ore body. 

Although there  are no detailed  historical  records of the 
hydrology of the  area,  the  stream a t  s ta t ions 1 ,  2 ,  4 ,  and 5 appear to  
have flows t h r o u g h o u t  the  year. The monthly mean and range of  water 
flow for Big  Creek are .shown i n  Appendix I .  Stations 3 ,  6 ,  and 7 showed 
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s igns o f   e x t e n s i v e   g l a c i a t i o n   d u r i n g   t h e  May 15,  1975  sur\vey  and may f reeze I 

t o   t h e   b o t t o m   d u r i n g   t h e   w i n t e r  months.  During  the same p e r i o d ,   s t a t i o n s  6 
and 7 were s t i l l   f r o z e n  and   wa te r   qua l i t y  samples  were  taken  from  the  waters 

f l ow ing   ove r   t he   i ce .  
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3 MATERIALS AND METHODS 

3.1 Water  Chemistry 

Water q u a l i t y  samples  were c o l l e c t e d   a t   a l l  seven s t a t i o n s  

on May 15 and  June 30,  1975 and a t   a l l   s t a t i o n s   e x c e p t   S t a t i o n  6  on 
September 21, 1976.  Temperature, c o n d u c t i v i t y ,  and pH were  measured 
i n   t h e   f i e l d   w i t h  a Y . S . I .  (Yel low  Spr ings  Inst rument) ,  S.C.T. ( S a l i n i t y ,  
Conductivi ty  and  Temperature)  meter  and a Radiometer model 29B pH meter, 

respec t i ve l y .   D i sso lved  oxygen concent ra t ions  were  measured i n   t h e  

f i e l d   u s i n g   t h e   a z i d e   m o d i f i c a t i o n  of  t he   W ink le r  method. 

One l i t e r  grab  samples  were  taken  and  analyzed f o r  non- 

f i l t e r a b l e   r e s i d u e  (N.F.R.), to ta l   hardness  (CaC03), t o t a l   a l k a l i n i t y ,  

t u r b i d i t y  and colour.   Five  hundred  water  samples  were  col lected  and 
a c i d i f i e d   i n   t h e   f i e l d   t o  pH 1.0 - 1.5 w i t h   n i t r i c   a c i d  and  analyzed 

f o r   e x t r a c t a b l e   c a l   c i  um, magnesi um, antimony , b a r i  um, cadmi um, copper, 

lead, molybdenum, n i cke l ,   s i l ve r ,   z i nc ,   and   mercu ry .  An a t tempt  was 
made on J u l y  15,  1976 t o  conduct a su rvey   bu t   h igh   f l ows  (7860 c f s   a t  
B ig   Creek)   caused  by   sumer   ra ins   de layed  the   survey   un t i l  September 21 , 
1976. I n  1976 t o t a l   a l k a l i n i t y ,   t u r b i d i t y ,   i r o n  and  arsenic  were added 
t o   t h e   l i s t   o f   a n a l y s i s .  All samples  were c o l l e c t e d   i n   l i n e a r   p o l y -  

e t h y l e n e   b o t t l e s   a n d   l a t e r   a n a l y z e d   a t   t h e   E n v i r o n m e n t a l   P r o t e c t i o n  

Serv ice /F isher ies   and  Mar ine   Serv ice   labora tory  i n  West Vancouver, B.C. 

3.2 Macro inver tebra tes  
The inver tebra te   bo t tom  fauna was sampled  by a r t i f i c i a l  sub- 

s t r a t e   s a m p l e r s   p l a c e d   a t   s t a t i o n s  1, 2, 3, 4, and 5 on May 15,  1975  and 
r e t r i e v e d  on June  30,  1975. The a r t i f i c i a l   s u b s t r a t e   s a m p l e r s  (ASS) 

were  chrome p lated,   barbecue  ch icken  baskets   wi th   exter ior   d imensions 
o f  diameter  17 cm, l e n g t h  25 cm. The baskets  were f i l l e d   w i t h   c l e a n  

g r a v e l   o f  a un i fo rm  s i ze   f rom  the   c reek   f l ood   p la in   o r   c reek   bo t tom.  The 

approx imate  sur face  area  conta ined  in   each  basket  was 6000~1000  sq cm. Three 
samplers  were  completely  sumberged i n   t h e   c r e e k   a t  each s t a t i o n  and 
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secured t o  the bank  by a rope. When the ASS were retrieved, a Surber 
sampler was f i r s t  placed immediately downstream and the ASS was slipped 
i n t o  the  Surber t o  ensure a minimum loss of organisms. The rocks were 
removed from the sampler i n  the   f ie ld  and the  vegetation and organisms 
were then  preserved i n  70% methanol. 

However, on the  return t r ip  t o  the  study  area on June 30, 1975 
a large  percentage of the ASS were e i ther   par t ia l ly  or completely o u t  of 
the water or tampered with.  Therefore, a minimum of three  Surber samples 
were taken a t  each s ta t ion where ASS were previously  located. The Surber 
sampler had a surface  area of 900 sq centimeters (30 cm  by 30 cm). 
Samples collected by means of the  surber sampler were preserved i n  the 
same  manner as ASS samples. Dur ing  the 1976 survey,  Surber samples were 
collected a t  s ta t ions 1 t o  5 and handled i n  the same  manner as the 1975 
Surber sampl es.  

In the Whitehorse laboratory  the organisms were separated from 
the  vegetation and debris and roughly sorted  into  families.  Final  identi- 
f ication and counting of the organisms were conducted by Dr. Charles Low, 
of  Envirocon L t d . ,  Vancouver, B . C .  

A species  diversity index and evenness  index was calculated 
for the organisms collected using the  following  formuli: 

Species  Diversity ( H ' )  = - C  pi lOgzpi 
S 

i = l  
Where  Pi = n i / N  

ni = the number o f  individuals i n  the  ith  species 
N = the  total number of  individuals sampled 

S 
E17enness ( J )  = -C pi 10g2pi 

i =1 

where s = the t o t a l  number of  species sampled 

and max = 1  
These formul i are  described by Pielow (1966, 1967).  
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3.3 F i s h  
Dur ing  1975 a t   s t a t i o n s   1 ,  2, 3, 4, and 5 attempts  were made 

t o  c o l l e c t   f i s h   u s i n g  a Smith-Root  Type VI11 e l e c t r o   f i s h e r . .  A b a r r i e r  

n e t  was placed i n   t h e   c r e e k ,  and  an area  reaching  approximately  100 

f e e t   u p s t r e a m   o f   t h e   n e t  was f i shed ,  wi th  per iod ic   checks o f  t h e   n e t .  

The e x a c t   f i s h i n g   t i m e s  were  recorded  automat ica l ly  on t h e   e l e c t r o -  
f ishing  equipment.  The same procedure was f o l l o w e d   i n  1976, however 

due t o   l o w   w a t e r s ,   s t a t i o n   t h r e e  was n o t   f i s h e d .  
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' 
4 RESULTS AND DISCUSSIONS 

4.1 Water Chemistry 
Generally,  the  water q u a l i t y  parameters analysed showed  no 

anomalies  (Tables 1 and 2 ) .  Unfortunately  the May 15, 1975 water 
samples that  were sent  to West Vancouver for  analysis were l o s t  i n  
transit.   Further,  the  total a1 kalini t y  and turbidity  analyses  for 
the June  30, 1975 survey were n o t  completed due t o  a delay i n  transit. 

The conductivity  readings on the May survey i n  1975 a t  
stations 3 to  7 were much lower t h a n  observed d u r i n g  the two following 
surveys. This is probably due to  the ef fec t  of the spring runoff. 
The ea r l i e r  samples were collected d u r i n g  the peak of the spring run- 
o f f  and the  resultant h i g h  percentage of re la t ively pure snow melt 
water a t  these  stations lowered the  conductivity.  Stations 1 and 2 
on Big Creek had similar  conductivity  values for al l   three sample dates 
which suggests  the snow melt had less   e f fec t  on the  water  quality of 
Big Creek. The more consistent  flow of Big Creek i n  comparison to  
the  other  creeks would also  support this conclusion. 

The total  hardness ( m g / R  CaC03) ranged from 7n t o  120 which 
f a l l s  w i t h i n  the  classification of being  moderately hard (EPA, 1973). 
Stream pH values were' very close t o  neutral ,  r a n g i n g  from 6.65 t o  8.0.  

The moderately low dissolved oxygen found a t  Station 3 on 
June  30, 1975 (6.2 mg/R - 55.4% saturation) was probably related  to 
the  nature of the sample locations. The creek, on which s ta t ion 3 
was located, flowed underground i n  many areas and surfaced i n  small 
pools. On June  30, 1975 the flow i n  the  creek was very low  which may 
have resulted  in low  oxygen concentrations. The r e s t  of the  stations 
showed a re la t ively h i g h  concentration o f  dissolved oxygen, r a n g i n g  
from 8 t o  11.7 mg/R (68-89% saturation).  

A t  a l l  the  stations,  the heavy metal concentrations were 
below the  detection  levels, w i t h  three  exceptions. The zinc con- 
centration was above the  detection limit a t   s t a t i o n  7 i n  June 1975 
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where i t  was measured  as .02 mg/b. I n  1976  a copper   concentrat ion o f  

.01 mg/L ( t h e   d e t e c t i o n   l i m i t )  was found a t   s t a t i o n  7. T h i s   s t a t i o n   i s  

t h e   c l o s e s t   t o   t h e   o r e  body  and  proposed  working  area. An a r s e n i c   l e v e l  
o f  0.04 mg/L was found a t   s t a t i o n  4 on Wolverine  Creek. More sampling  would 

be necessary t o  determine i f  t h e s e   r e a d i n g s   a r e   s i g n i f i c a n t .  

4.2 Macro inver tebra tes  

As p rev ious l y   men t ioned   i n   t he  Methods, t h e   a r t i f i c i a l  sub- 
s t ra te   samplers  (ASS) were  found,  on the  second t r i p   i n  1975, t o  be 
p a r t i a l l y   o r   w h o l l y   o u t   o f   t h e   w a t e r  due e i t h e r   t o  decreased  leve ls  
a f t e r   s p r i n g   r u n - o f f   o r   p h y s i c a l   r e m o v a l .  Out o f   t h e   f i f t e e n  ASS 

p l a c e d   i n   t h e   s t r e a m s   d u r i n g   t h e   f i r s t   v i s i t ,   o n l y  one sampler ,   s ta t ion  

3c, was who l l y  submerged  and f o u r  were p a r t i a l l y  submerged. Therefore, 

Surber samples  were c o l l e c t e d   a t   a l l   s t a t i o n s   t o   g i v e  a q u a n t i t a t i v e  

r e s u l t   t h a t   c o u l d  be used   fo r   s ta t i s t i ca l   ana lys i s .   Seve ra l   hand   p i cked  
samples  were a l s o   c o l l e c t e d   t o   d e t e r m i n e  i f  t h e   o t h e r  methods  were 

s a m p l i n g   t h e   e n t i r e   i n v e r t e b r a t e   p o p u l a t i o n .  Rocks  were p i cked  up from 
the   s t ream  bo t tom  a t  random  and the  organisms  picked o f f  them. 

A complete l i s t   o f   t h e   o r g a n i s m   t a x a  found i n  1975 i n  the  ASS, 

Surber  sampler  and  the  hand  picked  samples i s  shown i n  Table 3. S t a t i o n  1 
on B i g  Creek  had the   h ighes t  number o f  spec ies  (19)   and  s ta t ion 5 on 

Wolverine  Creek  had  the  lowest number (13) .  However, h a l f   o f   t h e   t o t a l  

number o f   spec ies   rep resen ted   f o r   t he   t o ta l   a rea  were o n l y   f o u n d   a t  one 

s t a t i o n   o r   a n o t h e r .   O n l y  4 s p e c i e s   w e r e   l o c a t e d   a t   a l l   o f   t h e   f i v e  
s t a t i o n s .  The breakdown o f   t h e   s p e c i e s   l i s t   u n d e r   C l a s s e s ,   O r d e r s  and 
Fami l ies  i s  shown i n  Appendix I 1  and 111. Twice  as many species  were 
found i n  1976  as i n  1975 (Tables 4 and 5 ) .  There  were  three  t imes  as 

many d i f f e r e n t   s p e c i e s   o f   D i p t e r a   f o u n d   i n  1976 than 1975. T h i s   i s   p r o b -  

a b l y  because  samples i n  1976  were t a k e n   a t  a l a t e r   t i m e   i n   t h e   y e a r   t h a n  

i n  1975. 

B i o l o g i s t s   i n   t h e   p a s t  have de r i ved   va r ious  means o f   d e t e r -  

m in ing  a d i v e r s i t y   i n d e x   f o r   s t r e a m   p o p u l a t i o n s   o f   a q u a t i c   o r g a n i s m s .  
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TABLE 3 A SPECIES LIST OF MACROINVERTEBRATES  COLLECTED BY 
ARTIFICIAL  SUBSTRATE SAMPLER, SURBER  SAMPLER AND HAND 
PICKED  SAMPLES  DURING THE  JUNE, 1975 SURVEY 

Station  Number 1 2 3 4 5 

Aran i eda 
Staphyl  inidae 
Limnophora sp 
Hemerodroma sp 
Empididae  DuDa 
Rhagionidae 
Chrysops sp 
Brillia sp 
Corynoneura sp 
Spaniotoma sp 

I #, ~ 

Pentaneura sp 
Longurio sp 
Simul  idae 
Simul  idae  pupa 
Dipteran  Larva 
Baetis SD 
Centropti 1 um sp 
Ephemerel  la  doddi 
Pseudocleon SD 

~~. ~ 

Si phl onurus sp 
Siphlonuridae 
Ci  nygmu 1 a sp 
Epeorus sp 
Ri throgena  sp 
Nemoura sp 
A1 loperla sp 
Hastaperla  sp 
Isogenus sp 
Adult  Perlodidae 
Brachycentrus  sp a 
Brachycentrus sp b 
Brachycentrus sp b pupa 
Lepidostoma sp 
Platycentropus sp 
Oligochaeta 

Number  Species 

X 
X 
X X X X 

X X 
X 

X 

X 
X X X X 
X X X X 
X X X X X 
X X X X 
X X X X X 

X 
X X 

X X X 
X 
X X X X 

X X 
X 

X X X X X 

X 

X 

X 
X 

X X X 
X X 

X X X X 
X 
X 

X X X X 
X 
X 

X X 
X X X X X 

19 17 17 15 13 

X 
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Table 5 Cbcro1nvcrtebrate  Data  Col lected  wfth  the Aid o f  a Surber  Sampler In 
September 1976 

1 2 3 4 5 

A B C  A B C  A B C  A 8 C  A B C  
Sample Statfon - 

€ i V K i T p  
Teutonia  sp 
" 

1 
1 .  

1 
1 

L i m o  hora  sp 
h i a  sp Eij%mr 
D e u t e r o p h l e m  sp 
Ather ix  sp 
Sinlulida e 
Diamesa sp 
Elonodiamesa sp 

Er 
Pseudodiamesa sp 

4 
2 1 

5 2  
1 1   4 3  
5 4  4 1 

2 6 1 2  

1 1 4  

2 4  

3 1  21 9 16 

2 
11  17 

1 
1 8  

Crictopus sp 
t a r d i o c l a d i u s  sp 

P s r o c l a d i u s  sp 
B r i l l i a  sp 

br thoc lad ius  sp 
6 t h o c l a d i n a e  

1 

2 1  

2 

1 

1 1 
2 
3 8  

12 5 3 
1 

7 
9 

1 
1 

2 

3 
1 

1 

1 2  
Orthocladinae DuDae 
E u k i e f f e r i e l l  a' sp  
Ehironomini s p  
Tanytarsinj- sp 
Constem e l l i n a  sp 
k p  
&us sp 
WpFdf l -h ' io ic les  
Smi t t i a  sp 
Chirononlinae pupae 
Chironomini sp a d u l t  
Brachycera pupae 
Diptera  larva 
Sc ia r idae  adu l t  
Pcdic ia sp 
r r u l a s p  * 

d m a  sp 
npulidae sp 
Baet is SP 

3 
1 

1 
1 

2 
1 

1 

1 16 

1 

1 1  3 1 4  
2 

1 1 4  1 
2 1 3  2 1 

12 6 8 1 4  
1 

2 1  

1 

1 2 
4 1  

1 1  54 71 52 6 1 3  
9 4 9  ' 1 1  

1 
1 

4 3  
' 1  

3 2  1 4 5 5  7 1 

1 

1 
3 

1 
2 2 4 

1 
4 1 1  2 8 18 4 

1 27 2 
18 3 . 7  .3 1 9 .  19  21 2 

10 
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I n   t h i s   i n s t a n c e   t h e  Shannon-Wiener index  has  been  used (P ie lou ,  1966, 
1967  and  Wilhm  and  Dorris,  1968). The d i v e r s i t y   i n d e x   r e l a t e s   t h e  

number o f   i n d i v i d u a l s   i n  each  taxon t o   t h e   t o t a l  number of   taxa  and 
the  evenness i s   r e l a t e d   t o   t h e   d i s t r i b u t i o n   o f   t h e   t a x a   i n   t h e  pop- 

u l a t i o n .  It i s  g e n e r a l l y   b e l i e v e d   t h a t   d i v e r s i t y   v a l u e s  between 3 

and 4 are  found i n   u n p o l l u t e d   w a t e r s   w h i l e   h e a v i l y   p o l l u t e d   w a t e r s  

have  values o f   l e s s   t h a n  1.5  (Wilhm,  1970). The evenness i s  a value 
ranging  f rom 0 (where  only one t a x a   i s   p r e s e n t )   t o  1 (where  the number 

o f   s p e c i e s   p e r   t a x   a r e   e x a c t l y   e v e n ) .  Thus, i n  a n a t u r a l   h e a l   t h y  
popu la t ion ,   the  evenness o f   d i v e r s i t y   s h o u l d   r a n g e   f r o m  0.5 t o  0.8. 

The s p e c i e s   d i v e r s i t y   ( H ' )   f o r  1975 a l l  show values o f   l e s s  

than  2.5  (Table 6 ) .  However, i n  most  cases  the  evenness ( J )  i s   e i t h e r  

very   h igh   o r   very   low  wh ich   ind ica tes   poor  sample s i ze .  It has a l ready  
been s ta ted   t ha t   t he   Su rbe r   samp le r   d id   no t   p i ck  up a l l   t h e   s p e c i e s  
p r e s e n t   a t  a s t a t i o n .  The d i v e r s i t i e s   f o r  1976  were much higher;   as 
one wou ld   expec t   fo r   c lear ,   unpo l lu ted   mounta in   s t reams  except   fo r  

s t a t i o n s  3 and  5. The l o w   d i v e r s i t y   a t   S t a t i o n  3 i s   p r o b a b l y  due t o  
the  nature  o f   the  s t ream,  as i t  i s   o n l y  an i n t e r m i t t a n t   s t r e a m ,   d i s -  

appear ing   underground  fo r   shor t   d is tances   then  reappear ing  as a very  
slow  moving  creek.  Stat ion 5 i s  on Wolverine Creek  and  has a sub- 

s t a n t i a l   f l o w   b u t   i s   a t  a  much h i g h e r   e l e v a t i o n   t h a n   s t a t i o n  4. 
However, i n  1975 t h e   t w o   s t a t i o n s   h a d   s i m i l a r   d i v e r s i t i e s .  

The i n v e r t e b r a t e s   c o l l e c t e d   b y   t h e  ASS a t   s t a t i o n  3c 

produced  s im i la r   da ta   to   tha t   ob ta ined  f rom  the   Surber   sampler  
c o l l e c t i o n s   a t   s t a t i o n s  3a and 3b.  The d i v e r s i t e   o f   t h e  ASS was 

s l i g h t l y   h i g h e r ,   b u t  more Dipterans  were  taken in   the   Surber   sampler .  

Very l i t t l e   e l s e  can be sa id   about   the   macro inver tebra tes  

w i thout   conduct ing  more surveys. 

4 .3  F ish 

The r a t i o   o f  number o f   f i s h   c a u g h t   p e r   u n i t   e f f o r t   i n   t i m e  
i s  much h i g h e r   i n  1976 than i n  1975 ( T a b l e   7 ) .   D u r i n g   t h e   f i s h i n g   i n  
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TABLE 6 D I V E R S I T Y   I N D I C E S  FOR  MACROINVERTEBRATES  FOR 1975 AND 1976 

- 

S t a t i o n /  1975  1976 
Year 

Dive r s i ty  (HI) Evenness ( J )  Dive r s i ty  (HI) Evenness ( J )  

A 

1 B  
C 

1.585 
1 .ooo 
1.781 

1 .ooo 
1 .ooo 
0.767 

3.186 
3.382 
3.055 

0.797 
0.943 
0.883 

A 

2 B  
2.292 
2.000 
1 .947 

0.817 
1.000 
0.753 

3.069 
3.379 
3.842 

0.856 
0.865 
0.904 C 

A 

3 B  

C* 

1.867 
1.598 
2.016 

0.505 

0.688 
0.672 

1.358 

1.533 
1.563 

0.525 

0.443 
0.557 

2.365 
0.518 
0.722 

A 

4 B  
C 

0.915 
0.163 
0.722 

2.503 
2.855 
3.296 

0.724 
0.825 
0.824 

A 
5 B  

1.856 
2.229 
2.307 

0.718 
0.794 
0.765 

1 .ooo 
1.618 

1 .ooo 
0.809 
- C 

* 
A r t i f i c i a l   S u b s t r a t e  Sampler 



- l a  - 
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June 1975 i t  was noted t h a t  the  output amperage recorded on the 
equipment was very low ( less  than 0.5 amps). A check of the 
equipment showed  no apparent  reason for   th i s  and the  conductivity 
of the water d u r i n g  the  fishing was well w i t h i n  the  operating  range 
of the Type VI11 electrofisher u n i t .  This low output amperage may 
have influenced  the number of fish  collected.  The absence of fish 
a t  s ta t ion 3 i s  aga in  probably due to  the  intermittent  nature o f  the 
stream. The most abundant species found i n  B i g  Creek and Wolverine 
Creek  were the  slimy  sculpin  (Cottis  cognatus) and the  arctic  grayling 
(Thymallus arct icus) .  However,  of par t icular   interest   i s  one specimen 
of chinook salmon (Oncorhynchus tshawytscha) t h a t  was col lected  a t   s ta t ion . 
i n  Big  Creek  and 4 specimens t h a t  were found a t  station 4 in Wolverine 
Creek i n  1976. 
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APPENDIX I 

MONTHLY  MEAN AND RANGE OF WATER FLOW 
I N   B I G  CREEK, YUKON TERRITORY  (C .F .S . )  

FOR  PART OF 1974 AND ALL  OF 1975 
(WATER SURVEY OF CANADA 1975 AND 1976) 
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APPENDIX I I 

THE  SPECIES L I S T  FOR THE  CLASSES 

OF  MACROINVERTEBRATES FOUND IN 
THE M I N T 0  AREA STREAMS 

I N  THE  JUNE, 1975 SURVEY 
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APPENDIX I I  THE SPECIES LIST FOR THE CLASSES OF MACROINVERTEBRATES FOUND 
I N  THE MIMTO AREA STREAMS I N  THE JUNE 1975 SURVEY 

Phylum  Arthropoda 
C1 ass  Arachnida 

Order  Araneidae 
Araneidae 

Class  Insecta 
Order  Coleoptera 

Family  Staphylinidae 
Staphyl  inidae 

Order  Diptera 
Family  Anthomyiidae 

Limnophora sp 

Family  Empididae 
Hemerodromia  sp 
Empididae  pupa 

Fami  ly  Rhagi  oni dae 
Rhagionidae 

Family  Tabadinae 
Chrysops sp 

Family  Tendipedidae 
Sub Family  Hydrobaeninae 

Brillia  sp 
Corynoneura  sp 
Spaniotoma sp 

Sub  Family  Pelopi  inae 
Pentaneura sp 

Fami ly Tipul  idae 
Longurio sp 

Family  Simulidae 
Simul  idae 
Simul  idae  pupa 

Unknown  Dipteran  larva 
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APPENDIX I1 THE.SPECIES LIST FOR THE CLASSES OF MACROINVERTEBRATES FOUIlD 
Iid THE MINTG AREA  STREAMS IN THE JUlE 1975  SURVEY  (Continued) 

Order  Emphemeroptera 
Family  Baetidae 

Family  Siphlonuridae 
Si phl onurus sp 
Siphlonuridae 

Family  Heptageniidae 
Cinygmula sp 
Epeorus  sp 
Ri throgena  sp 

Order  Plecoptera 
Family  Nemouridae 

Sub  Family  Nemourinae 
Nemoura sp 

Family  Perlodidae 
Sub  Family  Isogeninae 

Isogenus sp 

Sub Fami ly Isoperl  inae 
A1 1 operl a- sp 
Hastaperla sp 

Adult  Perlodidae sp 

Order  Tricoptera 
Fami 1 y Brachycen  tr i dae 

Brachycentrus sp a 
Brachycentrus sp b 
Rrachycentrus  sp b pupa 

Family  Lepidostomatidae 
Lepidostoma sp 

Family  Limnephi 1 idae 
Platycentropus  sp 

Phylum  Annelida 
Class 01 igochaeta 

Oligochaeta 
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APPENDIX I  I I 

THE S P E C I E S   L I S T  FOR THE  CLASSES 

OF MACROINVERTEBRATES FOUND I N  

THE M I N T 0  AREA STREAMS 

I N  THE  SEPTEMBER, 19.76 SURVEY 
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APPENDIX 111 THE  SPECIES LIST FOR THE CLASSES  OF  MACROINVERTEBRATES 
FOUND IN THE MINT0 AREA  STREAMS IN THE  SEPTEMBER 1976 

SURVEY 

Phyl urn Arthropoda 
Class  Arachnida 

Order  Acarina 
Teutonia  sp 

C1 ass  Insecta 
Order  Coleoptera 

Family  Dytiscidae 
Celina  sp 

Order  Diptera 
Sub Order  Cyclorrhapha 

Family  Anthomyiidae 
Limnophora sp 

Family  Empididae 
- Memerodromia sp 
Empidi dae 

Sub  order  Orthorrhapha 
Fami ly Deuterophl  ebi i dae 

Deuterophl  ebia sp 

Family  Rhagionidae 
Atherix  sp 

Family Sirnulidae 
Simulidae SD 

Family  Tendipedidae 
Sub  Family  Diamesinae 

Diamesa sp 
Monadiamesa  sp 
Pseudodiamesa sp 
Di ames i nae 

Sub  Family  Hydrobaeninae 
Cri cotopus sp 
Cardiocladius  sp 
Brillia  sp 
Psectrocladius  sp 
Orthorcladius  sp 
Orthocladinae  pupae 



- 28 - 

APPENDIX I11 THE  SPECIES  LIST  FOR  THE  CLASSES OF MACROINVERTEBRATES 
FOUND I N  THE MINT0 AREA  STREAMS IN THE SEPTEMBER 1976 
SURVEY  (Continued) 

Sub  Family  Tendi  pidinae 
Eukiefferiel  la sp 
Tendipedini  sp 
Tanvtarsini SD 

Micropsectra sp 
Rheotanytarsus sp 
Polypedilum  ophcoides 
Smittia sy, 
TendiDedinae  (Pupae) 
Tendipedinae (adult) 

Brachyceran  (pupa) 
Diptera  larva 
S c i  aridae  (adult) 

Family  Tipulidae 
Pedicia sp 
Tipula sp 
Antiocha SD 
Tipul idae ' 

Other  Emphemeroptera 
Family  Baetidae 

Baetis  sp 
Ephemerella sp 
Centropti 1 um sp 

Family  Heptageniidae 
Heptagenia  sp 
Cinvamula SD 
Ri thtogena sp 

Order  Plecoptera 
Family  Nemouridae 

Sub Family  Nemourinae 
Nemoura sp 

Family  Perlodidae 
Sub Family  Isogeninae 

Isogenus sp 
Arcynopteryx sp 
Diura S D  
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APPENDIX I11 THE  SPECIES  LIST  FOR THE CLASSES OF  MACROINVERTE!3RATES 
FOUND IN THE MINT0 AREA  STREAMS IN THE SEPTEMBER 1976 
SURVEY  (Continued) 

Family  Chloropulidae 
Sub  Family  Choropul  inae 

Hastaperla sp 

Sub Family  Paraperl  inae 
Paraperl a sp 

Order  Tricoptera 
Family  Brachycentridae 

Brachycentrus  sp 

Family  Lepidostomatidae 
Lepi dos  toma  sp 

Family  Limnephilidae 
Drusinus s p  

Family  Phryganeidae 
. Phyryganeidae 

Phyl  um  Anne1  ida 
Class 01 i gochaeta 

Order  Prosopora 
Lumbricul  idae 
Lumbriculus SP 
Kincaideana  hexatheca 
Ki ncai di ana  sp 
Stytodrilus  sp 

Order  Plesiopora 
Tubificidae 
Tubifix  sp 
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