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ABSTRACT 

II 

The water  chemistry and b i o l o g i c a l   c o n d i t i o n s   i n   t h e   V i c t o r i a  

Creek water shed  near  Mount Nansen Mines was examined i n  1976  and 1977. 

There was a  marked  improvement i n   t h e   q u a l i t y   o f   t a i l i n g s   d e c a n t   f r o m  

1976 t o  1977  as w e l l  as i n   t h e   t o x i c i t y   o f   t h e  decant. The creek 

rece iv ing   the   decant  had  a much reduced  bottom  fauna  populat ion  but  the 

bottom  fauna and f i s h   p o p u l a t i o n   i n   V i c t o r i a  Creek showed l i t t l e  impact 

from  the  decant. 
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RESUME 

La  chimie de l ' e a u   e t   l e s   c a r a c t 6 r i s t i q u e s   b i o l o g i q u e s  du 

bassin du r u i  sseau V i c t o r i a ,   p r s s  de Mount  Nansen Mines, o n t  f a i t  

l ' o b j e c t   d ' u n  examen en  1976 e t  en  1977. La q u a l i t 6  de l ' e f f l u e n t  des 

r6s idus  min iers   s 'est   sens ib lement   ami l ior6c de 1976 a' 1977 e t  sa 

t o x i c i t e '  a aussi diminu;  de facon  notable. La faune  benthique du 

r u i  sseau 6u se d h e r s e  1 ' e f f l u e n t   a v a i  t fortement  dimi nue', mai s c e l l  e du 
r u i  sseau V i c t o r i a   a i   n s i  que l e   p o i  sson  qui y v i  t n ' o n t  gue're &e' touch&. 
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SUMMARY 

1. There was a  marked  improvement i n  the  qual i t y  of the  ta i  1 ings pond 
discharge from  1976 t o  1977. 

2. The b ioassay   resu l t s  showed a decrease i n  t o x i c i t y  of the t a i l i n g s  
pond discharge from 1976 t o  1977,  which was most l i k e l y  re1  ated  to 
the  reduction of the cyani de, copper and  1 ead 1 eve1 s. 

3.  The bottom  fauna a t   s t a t i o n s  4 and 5 i n  1977 showed c lose   s imi l a r -  
i t i e s  and indicated  that   the   decant  was having l i t t l e  impact on the 
bottom  fauna of V ic to r i a  Creek. 

4. The g ray l ing   popu la t ions   a t   s t a t ions  4 and 5 and the heavy  metal 
concentrat ions i n  the grayl ing  muscle   indicated  the  ta i l ings pond 
discharge had l i t t l e  impact on the grayl ing i n  Vic tor ia  Creek. 
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1 INTRODUCTION 

The ore body and o r i g i n a l  development o f  Mount Nansen Mines 

L td .  were descr ibed as f o l l  ows by Cra ig  and Laporte  (1972 1: 
“C1 aims: 

Mount Nansen Mines L im i ted  and a f f i l i a t e d  

Brown-McDade Mines L im i ted   ho ld  299 and  70 c la ims 

r e s p e c t i v e l y   i n   t h e  Mount Nansen area. 

Locat ion  and  Access: 

The c l a i m  groups  are  located i n   t h e  Dawson  Range 
about 30 mi les   wes t   o f  Carmacks and approximately  150 

mi les  northwest  of   Whitehorse. Access i s  by a 
40-mil e gravel  road  which  leaves  the Carmacks-Laforma 

road  about 1 mil e west of   Nordenskiol  d River   b r idge 

a t  Carmacks. 

H is to ry :  

An ou tc rop   o f   the  Webber vein  system was 

discovered i n  1962 by G.F. Dickson on the   r i dge  

between Nansen and V ic to r ia   c reeks .  The area was 

be ing   exp lo red   a t   t ha t   t ime  by the  Mount Nansen 

Explorat ion  Syndicate,  a consor t ium  of   severa l   min ing 

and exp lo ra t i on  companies (F ind lay ,  1969a, p. 36). 
I n  1563, the members o f  the  syndicate  formed  Mount 

Nansen Mines  L imi ted  which  carr ied  out  a d e t a i l e d  

sur face  explorat ion  program  leading t o  the  d iscovery 
o f  addi ti onal showi  ngs. 

I n  1964, underground  explorat ion  o f   the Webber 

and Heustis  showings was begun. I n   t h e  same year ,  

c o n t r o l   o f   t h e  Webber , Heusti s ,  Cabin Creek  and 

Brown-McDade was acquired by Peso S i l v e r  Mines 

L imi ted.  From e a r l y  1965 t o   t h e   S p r i n g   o f  1966, 

underground  explorat ion was cont inued on the Webber 

Heust is  and Brown-McDade (which had been explored by 

underground  workings i n  1946 p r o p e r t i e s   c o n s i   s t i  ng 



o f  6192 f e e t   o f   d r i f t i n g ,   c r o s s c u t t i n g ,  and r a i s i n g  

and  7300 f e e t   o f   d r i l l i n g .   E s t i m a t e d   o r e   r e s e r v e s   a t  

t h e  end o f   t h i s   p e r i o d  were 173  315 tons  averaging 
0.484 ounces o f   go ld   per   ton  and 19.49 ounces s i l v e r  

per   ton   fo r   the  Webber, Heusti  s and Cabin  Creek 

p r o p e r t i e s  and 110 000 tons  averaging  0.61 ounces 

go1  d per  ton and 5.4 ounces s i1   ve r   pe r   t on   f o r   t he  
Brown-McDade property.   Operat i  oris were  suspended 

between A p r i l  1966  and June  1967, w h i l e   f i n a n c i a l  

arrangements  were made t o   b r i n g  a 20U t p d  mil 1 i n t o  

product ion.   Contro l   o f   the Mount Nansen and 
Brown-McDade p r o p e r t i e s  was acquired i n  1967 by 

Canadawide Investment  L imited  (Findlay,   1969a).  
Descr ip t ion:  

Ve in   s t ruc tu res ,   cons i   s t i  ng os  sul   phi   de-bear i  ng 

quar tz   lenses,   ve ins and s tockworks,   cut   h igh ly  

a1 te red   qua r t z - fe l   dspa r   po rphy ry   (Un i t  13, Bostock, 

1936a) and Yukon Group q u a r t z - b i o t i t e   s c h i s t s  and 

gnei  sses.  Ore-bearing  structures  occur i n  two  forms. 

Sul ph i  des are  assoc iated  wi th   d iscont inuous  quar tz  

1 enses and s t r i n g e r s   i n   f r a c t u r e d ,  a1 te red  zones  up 

t o   s e v e r a l   f e e t  wide.  Arsenopyr i te,   pyr i te,   galena 

and spha le r i t e   a re   t he   p r i nc ipa l   me ta l  1 i c  mineral  s. 
Var ious   s i  1 ver-bear i  ng m i  nera l  s such as 

f re i   es l   eben i   t e ,   acan th i   t e ,   na t i  ve s i  1 ver,   andor i   te,  

and a rgen t i   f e rous   t e t rahedr i t e  have  been i d e n t i   f i e d  

i n  the  ores  (Green, 1966, p.  36). 

The th ree   p r i nc ipa l   ve in  systems  are  the  Heusti s , 
Webber and Brown-McDade i n  the  deposits. The Heust is 
and Webber vein  systems  have been ex tens i ve l y  

developed by underground  workings. 

Current  Work and  Results: 

Product ion commenced from  the  Heusti  s proper ty  

i n  September 1968.  The mill produced a t   t h e   r a t e  o f  

I 
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70 tons  per day from  September t o  December 1968  and 
a t  100 tons  per day u n t i  1 the m i  ne closed i n  Apri 1 of 
1969. Mil 1 heads  ran  approximately  0.2  ounces go1 d 

per ton,  5 ounces   s i lver  per ton  and e i g h t  percent 
1 ead. The m i  11 was unable  to  obtain  recoveries 
without the introduction  of a cyan ide   c i r cu i t .  The 
mine has been i n a c t i v e  since April 1969." 

In Apri 1 19, 1976, the Yukon T e r r i t o r y  Water  Board received an 
app l i ca t ion   fo r   wa te r  use on behalf o f  Mount Nansen Mines Ltd .  f o r  the 
purpose o f  reopening the operat ion.  After a review of the appl   i ca t ion  by 
the Yukon Water  Board  and the Department  of Fisheries and the 
Environment, a water use au tho r i za t ion  was granted   to   opera te  from April 
30, 1976 t o  November 30, 1976. The most  important  condition of the 
a u t h o r i z a t i o n ,   r e l a t i n g   t o   p r o t e c t i o n  of the surrounding  watercourses,  
read: 

"Recirculat ion of water from the t a i l  ings pond must 
be provided  for  and maintained. The holder   shal l  
ensure t h a t  no discharge is  allowed from the 
t a i l i n g s  pond." 

Dur ing  the 1976 opera t ing   season ,   rou t ine   inspec t ions   ind ica ted  
t h a t  the company  was not  complying w i t h  the condi t ions o f  the 
au tho r i za t ion .  Samples  of the overflow  from the t a i  1 i ngs pond,  taken by 
the Department  of  Indian  and  Northern  Affairs on August 11, 1976  and 
again on August 24, 1976, ind ica ted   h igh   a rsen ic  and copper levels. The 
Environmental  Protection Service consequently,  undertook  to del i n e a t e  
possible  adverse  impacts.  This r e p o r t   d e t a i l s  the f ind ings  of the E.P.S. 

i n v e s t i g a t i o n s  o f  1976 and  1977. 
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2 METHODS 

Y 

Y 

2.1 Study  Area 

The area  surrounding  the Mount Nansen Mi ne i s   d r a i n e d  by the 
headwater o f   t h e   N i s l i n g   R i v e r  and i s   a t  an e l e v a t i o n   o f  1300 meters 

a.s.1.  The main  creek  draining  the  area i s   V i c t o r i a  Creek w i t h  a f l o w   o f  

approximately 15  c fs .  An unnamed t r i b u t a r y   t o   V i c t o r i a  Creek dra ins  the 

mine s i t e  and f lows  fo r   approx imate ly  5 k i lometers   be fore   en ter ing  

V i c t o r i a  Creek. The unnamed Creek  receives  the  ef f luent  f rom  the 

t a i  1 ings pond (F igure  1 ). 

The v e g e t a t i o n   i n   t h e   a r e a   ( p a r t   o f   t h e  Dawson  Range Ecoregion) 

i s  descr ibed by  Oswald  and Lenyk (1977)  as fo l lows:  

"Vegetat ion:  Lower e leva t i ons   a re   i nc luded   i n  
the B26a f o r e s t  reg ion  o f  Rowe (1972); however,  most 

o f   t h e   t e r r a i n   i s  above t r e e l i n e   a t   a b o u t  1200 m. 

Open b lack and white  spruce  stands  occur i n   v a l l e y s  

and on lower  slopes where black  spruce  prevai 1 s on 

wa te r   s i t es  and white  spruce on be t te r   d ra ined   s i t es .  

Best  tree  growth  occurs  along  the  White and Yukon 

r i v e r   v a l l e y s ,  where white  spruce, aspen, bal  Sam 

pop lar  and paper   b i rch  are  const i tuents   o f   mixed 

stands. 

Willow,  shrub  birch,  Labrador  tea, moss and 

l i chens   a re   p r inc ipa l   unders to ry   spec ies .  Shrub 
b i r c h  and w i  1 low  from  extensive  stands  from Val l e y  

bo t toms  to   we l l  above t ree1  ine.  Sedge tussock 

f i e 1  ds, u s u a l l y  humnocky and support ing  ericaceous 

shrubs,  wi l lows,  l ichens and sphagnum, are  prevalent  

where drainage i s  impeded, a common s i t u a t i o n  on 

1 ower slopes and Val 1 ey bottoms." 

Sartlpl e s ta t i on   l oca t i ons   a re  shown i n   F i g u r e  1 and are 

descr ibed as f o l l  ows: 
S t a t i o n  1: 100 meters above the  conf luence  o f   the unnamed 

Creek dra in ing   the  m i  ne and mil 1 s i t e  and t h e   t a i  1 i ngs  pond  decant. 
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S t a t i o n  2: t h e   t a i l i n g s  pond  decant. 

S ta t ion   3 :  25 meters  upstream o f   the   road  c ross ing  on the 

unnamed st ream  dra in ing  the mine and mil 1 s i t e .  

S t a t i o n  4: on V i c t o r i a  Creek approximately 25 meters 

downstream o f   i t s   c o n f l u e n c e   w i t h   t h e  unnamed Creek. 

S t a t i o n  5: on V i c t o r i a  Creek approximately 25 meters  upstream 

o f   i t s  conf luence  wi th   the unnamed Creek. 

2.2 Water  Chemistry 

Samples fo r   wa te r   ana lys i s  were c o l l e c t e d  on  two  dates. On 

September 21, 1976,  samples were c o l l e c t e d   a t   s t a t i o n s  2, 3, and 4, and 
on  August 31, 1977,  samples  were c o l l e c t e d   a t  a1 1 s t a t i o n s .   I n   t h e   f i e 1  d 

t h e  samples  were analyzed  for   temperature and c o n d u c t i v i t y   u s i n g  a Ye1 low 

Spr ings  Instruments  d i rect   reading,  Sal in i ty-Conduct iv i ty-Temperature 

Meter (C9089-11, pH us ing  a Model  296 Radiometer pH meter, and d isso lved 
oxygen us ing   the   az ide   mod i f i ca t ion   o f   the   Wink le r  method (APHA, 1971). 

Sampl es  were a1 so c o l l   e c t e d   t o  be ana lyzed  fo r   To ta l  A1 k a l   i n i  ty , Color, 
T u r b i d i t y ,  Non F i l   t e r a b l  e Residue,  Cyani de, Total  Hardness and the 

fo l lowing  ext ractable  meta ls ;   arsenic ,   copper ,   i ron,   lead,   z inc,   ca lc ium, 
magnesium,  cadmium, n i c k e l ,   s i l v e r ,  molybdenum, antimony and mercury. 

The samples  were preserved  according  to  the methods o u t l i n e d   i n  E.P.S. 

(1974) and sen t   t o   t he   Pac i f i c   Env i ronmen ta l   I ns t i t u te ,  West Vancouver, 
B.C. f o r  analysis.  

2.3 Bottom  Fauna 
Bottom  fauna  samples  were c o l l e c t e d  on  September 21, 1976  and 

August 31, 1977, us ing a 30 cm by 30 cm Surber  Sampler ( t o t a l   a r e a  900 

cm2). I n  1976, two  samples  were c o l l e c t e d   a t   s t a t i o n  4 and i n  1977, 

three samples  were co l  1 ected a t  s t a t i o n s  3, 4 and 5. Upon co l  1 ected,  the 
samples  were preserved i n  70% methanol and rough  sor ted  to  family i n  

Wh i teho rse .   F ina l   i den t i f i ca t i on  and count ing was done by D r .  Charles 
Low of  Envirocon  Ltd., Vancouver, B.C. 
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Spec ies   d i ve rs i t y   i nd i ces  and  evenness i nd i ces  were ca l cu la ted  

f o r  each s t a t i o n  and  sample us ing  the  fo l l   owing  formulae:  

Spec ies   D ivers i ty  (H' ) = - C p i  1 og p i  

where: p i  = n i /N  
n i  = t h e   t o t a l  number o f   i n d i v i d u a l  s i n  the i t h  

species. 
N = t h e   t o t a l  number of i n d i v i d u a l  s sampled. 

To compare t h e   s i m i l a r i t i e s  between  the  stat ions i n  1977 a 

s i m i l a r i t y   i n d e x  was used, the  formula i s  as fo l l ows :  

Ps, = 10U - u . S ~ ( a  - b l  

Where a and b are,  for  given  species,  percentages o f  t h e   t o t a l  samples A 

and B which  that   species  represent.   This i s  a comparion o f   s t a t i o n s  A 

and B (Brock,  1977). These c a l c u l a t i o n s  were performed on the  combined 

t o t a l s   o f   t h e   t h r e e   r e p 1   i c a t e s   a t  each s ta t i on .  

2.4 F i  sh 

F i s h  were c o l l e c t e d   a t   s t a t i o n s  4 and 5 i n  1977, us ing  a Type 

VI11 Smith-Root  e lectrof isher.  The c o l l e c t i o n s  were made f o r  two 

purposes,  a) t o  see what  species  were  present and b )   t o   ana lyze   f i sh  

t i s s u e   f o r  heavy  metal s. A t  bo th   s ta t i ons   f l esh  samples  were taken  from 

adu l t   g ray1   ing .  These  samples  were approximately 50 grams i n  weight and 

w e r e   t a k e n   f r o m   t h e   r i g h t   s i d e   o f   t h e   f i s h   j u s t   p o s t e r i o r   t o   t h e   d o r s a l  

f i n .  The samples  were s t o r e d   i n   w h i r l - p a c k  bags, f rozen and sen t   t o   t he  
Pac i f i c   Env i ronmen ta l   I ns t i t u te   f o r   ana lys i s   f o r   copper ,   l ead ,   z inc  and 

mercury. 

It 

Im 

c 
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2.5 Bioassay 

On September 21, 1976 and August 31, 1977, bioassay samples 

were  taken  f rom  the  decant  (stat ion 2 )  a t  Mount Nansen Mines  Ltd. These 

samples  were s t o r e d   i n  a  5-gal  1 on p l a s t i c   j e r r y  cans and shipped t o   t h e  

Pac i f i c   Env i ronmen ta l   I ns t i   t ue   f o r   b ioana lys i  s. I n  1976, a  96  hour 

LT50 was determined and i n  1977, a  96 hour LC50 was determined. 
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3 RESULTS AND DISCUSSION 

3.1 Water  Chemistry 

The wa te r   chemis t r y   da ta   co l l ec ted   i n  1976 and 1977, are 

summarized i n  Tables 1 and 2. Dur ing   the   per iod   o f  mil 1 operat ion (1976) 
it i s  ev iden t   t ha t   t he re  were h i g h   l e v e l  s of  cyanide,  arsenic,   copper and 

z i n c   i n   t h e  t a i  1 ings  pond discharge and tha t   the   cyan i  de l e v e l  s p e r s i s t e d  

a t   l e a s t  as f a r  downstream a t  s t a t i o n  3.  I n  1977, the  d ischarge 

con ta ined   l ower   l eve l s   o f  a1 1 the above parameters  except  zinc and one 

would assume t h a t   t h e   q u a l i t y  o f  t h e   t a i l i n g s  pond discharge had 

improved. 
No other  parameters measured  gave  cause f o r  concern. 

3.2 Bottom Fauna 

The 1 i s t s   o f   b o t t o m  fauna c o l l   e c t e d  by s t a t i o n  and  sample i n  
1976 and 1977, are  presented i n  Tab1 es 3 and 4 a1 ong w i t h   d i v e r s i t y  ( H '  

and  evennes ( J  1. The d i v e r s i  ty found a t  s t a t i o n  4 i n  1976 compared we1 1 
w i t h   t h a t   f o u n d   i n  1977. I n  1977, a comparison o f   t h e   d i v e r s i t i e s  a t  

s t a t i o n s  4 and 5 ind icates  that   the  s t ream  carry ing  the  decant   appears  to  

have  had 1 i ttl e impact on V i c t o r i a  Creek. Using  the  comparison  index 

Psc it was found   tha t   t he   pe rcen t   s im i l a r i t y  between the two s t a t i o n s  

was 64%. Consider ing  that  a Surber  Sampler was used t o   c o l l e c t   t h e  
samples and t h a t  only three rep1 icates were collected,  this represented a 

re1 a t i  v e l y   h i g h   s i  m i  1 a r i  ty  . 
The s i z e  and nature o f  t he   c reek   a t   s ta t i on  3 would  suggest 

that   the  bottom  fauna community i n  a natura l   s ta te  would  be  o f  a lower 
diVerSi  ty  than  s ta t ions  4 and 5, however, the community  found a t   s t a t i o n  

3 would   ind ica te   tha t   the   decant  was having a substant ia l   impact  on the 

creek i n   t h i s  area. The p e r c e n t   s i m i l a r i t y  as c a l c u l a t e d  by the Psc 

index showed 0% between s t a t i o n  3 and 4 and 0% between s t a t i o n  3 and 5 
which  would  not be expected i n  a na tura l   s ta te .  

The r e 1   a t i v e l y   h e a l   t h y   s t a t e   o f   s t a t i o n  5 was r e l a t e d   t o   t h e  

l a r g e   d i l u t i o n   f a c t o r   c o n t r i b u t e d  by V i c t o r i a  Creek which may be  as h igh  

as 1O:l. 
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TABLE 1 WATER CHEMISTRY DATA COLLECTED DURING THE 1976 SEASON 

Parameters 
S t a t i o n s  

2  3  4 

Temperature ( "C) 

PH 
Tota l  A1 k a l   i n i  ty  (mg o f  CaCO 

Color   (Color   Uni ts)  

T u r b i d i t y  (FTU) 

Conduc ti v i  ty  ( mtlos/cm) 

D.O. (mg/ l )  
NFR (mg/ l )  

Cyani de (mg/ l )  

As (mg/l , E) 

Cu (mg/l , E) 

Fe  (mg/l , E) 

Pb (mg/l,  E) 

Zn (mg/l, E) 

Ca (mg/l, E) 
My (mg/l, E) 
Tota l  Hardness (mg of CaCO 

Cd (mg/l , E) 
N i  (mg/l , E) 

Ag (mg/l, E) 

Mo (mg/l , E) 

Gb (mg/l , E) 

Hg (p   mg/L  E) 

10.5 

7.8 
160 

* 
* 

710 

7.9 
3.2 
0.53 
0.15, 

3.4 

1.4 

0.17 

0.25 
81  

35 

350 

LT  0.01 
0.05 

LT 0.03 

LT 0.1 

0.8 
LT 0.0002 

7.0 
7.7 

85 
* 
* 

3 00 

10.4 
27 

0.38 

0.08 

0.45 

4.9 
0.02 

0.06 
42 

13 

160 

LT U.01 
LT  0.05 

LT 0.03 

LT 0.1 

LT 0.3 

LT 0.0002 

6.5 

8.0 
* 
* 
* 

100 

10.4 
* 

0.7 
* 

0.03 

0.41 

LT 0.02 

LT  0.01 
20 

6.1 
75 

LT 0.01 
LT 0.05 

LT 0.03 

LT 0.1 

LT 0.3 
LT  0.0002 

LT = less   than 

* = n o t  measured 
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TABLE 2 WATER CHEMISTRY DATA COLLECTED DURING THE 1977 FIELD SEASON 

S ta t i ons  
Parameters 

1 2 3 4 5 

Temperature ( "C 

PH 
To ta l  A1 k a l   i n i  ty  

(mg o f  CaCO 
Color   (Co lor   Un i ts )  

T u r b i d i t y  (FTU) 

Conduct iv i t y  ( mhos/cm) 

D.O. (mg/l I 
NFR (mg/l) 
Cyani de (mg/ l )  

As (mg/l, E) 

Cu (mg/l , E) 

Fe (mg/l , E) 

Pb (mg/l , E) 

Zn (mg/l E )  
Ca (mg/l E )  

Mg (mg/l E) 
Tota l  Hardness 

(mg o f  CaCO ) 

Cd (mg/l, E) 
N i  (mg/l, E) 

Ag (mg/l, E) 

Mo (mg/l, E) 

tib (mg/l, E )  

Hg ( p  mg/L  E )  

6.0 

7.2 
12.0 

7.9 

7.0 

7.5 
8.5 
7.7 

9.0 

7.7 

28 
0 

1.5 
40 

11.2 

7 
LT 0.03 

220 

178 

44 

940 

10.2 

14 

LT 0.03 

54 

1 00 

6.9 

158 

9.9 

LT 5 
LT 0.03 

64 

29 

1.2 

64 

27 
1.2 

94 

10.2 

LT 5 
LT 0.03 

90 

10.1 

LT 5 

LT 0.03 
- 

LT 0.01 

0.22 

LT 0.02 

LT 0.01 

9.9 
1.8 

- 
LT 0.01 

4.9 
0.05 

1.1 
220 
100 

- 
LT 0.01 

2.0 

LT 0.02 

0.38 
34 
11 

LT 0.01 

0.23 

LT 0.02 

LT 0.01 
20 

6.5 

LT 0.01 

0.25 
LT 0.02 

LT U.O1 

20 

6.9 

I 

m 

rl 

32 

LT 0.01 
LT 0.05 

LT 0.03 

LT 0.03 

LT 0.03 

LT 0.0002 

960 
LT 0.01 
LT 0.05 

LT 0.03 

LT 0.03 

LT 0.03 

LT 0.0002 

130 
LT 0.01 

LT 0.05 

LT 0.03 

LT 0.03 

LT 0.03 

LT 0.0002 

78 
LT 0.01 

LT 0.05 

LT 0.03 

LT 0.03 

LT 0.03 

LT 0.0002 

78 
LT 0.01 

LT 0.05 

LT 0.03 

LT 0.03 

LT 0.03 

LT 0,0002 
a 

r. 

I )  

a 

LT = less  than 
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TABLE 3 THE DISTRIBUTION OF INDIVIDUALS BY TOXONOMIC GROUP AND 

STATION, THE TOTAL NUMBER OF INDIV IDUALS PER STATION (N), 
THE DIVERSITY ( H )  AND THE EVENNESS ( J )  FOR THE 1976 

BOTTOM FAUNA DATA 

S t a t i o n  4 

Toxonomic Group Sample A Sample B 

Heptageni a 

C i  nygrnul a 

Baet i  s 
Nemou r a  

1 
4 

2 
11 
1 
1 
3 

1 
1 

4 

1 

1 
8 

10 
Che l i f e ra  

D i  arnesi nae 
Pseudodiamesinae 

E u k i e f f e r i e l l a  

Manadiamesa 
T i  pu l  i dae 1 

Empi d i  dae 2 

Simil idae 1 
........................................................................ 
The Tota l  Number o f   I n d i v i d u a l s  

per   S ta t ion  (N 1 25 28 

The D i v e r s i t y   ( H I  0.7621 u. 7245 

The Evenness ( J  0.7966 0.8022 
m 
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I 

I 

TABLE 4 THE DISTRIBUTION OF INDIVIDUALS BY  TOXONDMIC GROUP AND STATION, THE  TOTAL  NUMBER OF INDIVIDUALS 
PER STATION (N) ,  THE DIVERSITY ( H )  AND THE  EVENNESS ( J )  FOR THE 1977 BOTTDM  FAUNA DATA 

S t a t i o n  3 S t a t i o n  4 S t a t i o n  5 

A B C A B C A B C 
Toxonomi c Group 

Cinygmula 
P seudocl eon 

B a e t i  s 
Epeorus 
Nemou r a  
I sogenus 
Arcynopteryx compacta 
A1 1 oper l  a 
D i u r a  

Drusinus 

Ochterus 
Aphi  didae 

Conomyi a 
Emi d i  dae 
Chi  ronomi dae 

Proc lad ius  
Hetero t r i   ssoc l   ad i   us  
Limnophora 
T i p u l a  
Hemerodromia 
Psec t roc lad ius  
C ri cotopus 
E u k i e f f e r i e l l a  
Pedi c i  a 
Chi ronomus 
Enchytraeidae 
Rhyacophi 1 a 
Rhyacodr i lus 
T u r b e l l   a r i a  

1 
1 

1 

2 

6 5 16 9 5 4 
1 

1 1 
2 
4 10 

1 
1 1 

1 

1 
1 

8 4 

1 

4 

2 

1 

1 
1 

1 1 

1 
7 

2 

........................................................................................................... . 
N 

H 

J 

2 2 12 22 33 32 8 17 
0.3010 0.3010 0.6901 0.7457 0.74675 1.0466 0.4662 0.6700 

1.0000 1.0000 0.8166 0.8257 0.7567 0.9395 0.7744 0.8610 
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3.3 F i s h  
Data c o l l e c t e d  on t h e   f i s h   i n   t h e   a r e a   o f   s t a t i o n  4 and 5 i s  

presented i n  Tab1  e 5. Gray1 i ng were common i n   s i m i l a r  numbers a t   b o t h  

s t a t i o n s  and  one g r a y l i n g  was sampled  from  each s t a t i o n   f o r  heavy metals. 

The r e s u l t s   o f   t h e  heavy  metal   analysis  d id  not   reveal  any meta l   leve ls  

o f  concern. 

3.4 Bioassay  Resul t s  

I n  1976, the  bioassay sample co l lected  f rom  the  decant  had a 96 

hour LT50 o f  5.8 hours. The l e v e l  s o f   cyan i  de, copper,  lead and z inc 

would be the  most l i k e l y   c o n t r i b u t o r s   t o   t h i s   t o x i c i t y .  

I n  1977, the 96 hour LC50 f o r   t h e  samples was  79%. 

A1 though LC50 and  LT50 o f   t h e  two  samples i s   n o t   r e a d i l y  
comparable by comparing  the  data on the 100% concent ra t ion   fo r   the  LC50 

t e s t  it would  appear t h a t   t h i s  sample was considerably   less  tox ic   than 

t h e  1976  sample. I n  1977, the  concentrat ions  for   cyanide,  copper and 

l e a d  were a1 1 reduced  from 1976, bu t   the   z inc   concent ra t ion  was inreased. 

The z i n c   i n  1977 was probably a m a j o r   c o n t r i b u t i n g   f a c t o r   t o   t o x i c i t y .  
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