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ABSTRACT 

Iy 

Y 

Biological and water  chemistry d a t a  were coll  ected from six 
Yukon lakes  in  the sulnrner  of 1977. 

tliyh di ssol vcd oxyyen contents and an absence o f  any 
significant  concentrations o f  deleterious  substances  characterized  the 
pristine  waters o f  these  olisotrophic  lakes. The biological d a t a  may  be 
considered t o  be typical o f  an unpolluted  northern  fresh  water system. 
The result  presented  here way  be used as  pre-devel opment base1 ine d a t a  i f  
any future environmental impact work i s  necessary  in  these  areas. 



Des donnges  sur  la  biologie  et  la  chimie de  six  lacs  du  Yukon  ont 

6ti5 recueillies  au  cours  de 1'6tCi de  1977. 

Ces  lacs  oligotrophes  se  caractgrisent  par  la  haute  toneur  en 

oxyggne  dissous  et  l'absence de  concentrations  notables  de 

substances  indgsirables  dans  leurs  eaux.  La  biologie  de  ces  lacs 

peut  gtre  considGr6e come typique  d'un  milieu  d'eau  donce non 

pollu6.  Rendant  compte  de  la  situation  existant  avant  toute 

intervention  humaine,  ces  donnges  pourraient  servir  de  point  de 

r6f6rence  aux  6rudes  d'gventuelles  rgprecussions  environnementales 

dans ces ri5gions. 
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CONCLUSIONS 

The seven lakes sampled during this survey were character is t ic  
o f  northern  oligotrophic  lakes w i t h  regard to  both chemistry and biota. 
All exhibited low concentrations o f  metals w i t h  only a few exceptions 
probably attributable  to  natural  mineralization. The  more populated 
areas such as  the  Carcross  area  (Nares  Lake), Marsh  Lake cottage  areas, 
Lake Laberge (Deep Creek) , and K1 uane  Lake near Burwash Landing a1 1 had 
countable  coliform  results.  Periodic checks on the  areas may be 
advisable  as communities expand. A t  the  present  time  the pristine 
quality o f  these  lakes remains vir tual ly  una1 tered by man. 
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1 INTRODUCTION 
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The community  lakes  survey was undertaken  by  the  Environmental 

P r o t e c t i o n   S e r v i c e   t o   o b t a i n   d a t a  on the  water  qual i t y  of   lakes  which may 
be   a f fec ted   by  human sett lements.  These lakes were i n   t h e  headwaters o f  

t h e  Yukon R i v e r  and several  of  them are   ups t ream  o f   the  City o f  

Whitehorse  water  intake on t h e  Yukon River.  
The lakes   s tud ied  were:  Tayish  Lake,  Bennett  Lake  (and  Nares 

Lake)  at  Carcross;  Tesl in  Lake  at  Tesl  in;  Marsh  Lake  at  the  cottage 

community;  Lake  Laberge a t  Deep Creek  and a t   J a c k f i  sh Bay; and K1 uane 
Lake  a t  Burwash Landing and a t   D e s t r u c t i o n  Bay. 

The l o c a t i o n s   o f   t h e s e   l a k e s   a r e  shown i n   F i g u r e  1. 
Wi th   i nev i tab le   popu la t i on   g rowth  and community  development, 

t h i s   d a t a  will be u s e f u l   i n   t h e   i n t e r p r e t a t i o n  of  cormunity  inlpacts on 

t h e   r e c e i   v i  ng  waters. 

1.1 Sanlpl e  Locat ions 
The f o l  1 owing  are  the 1 akes  which  were  sampled in   t he   comnun i t y  

1  akes  study: 
Tagish  Lake - (60'19' N, 134'16' W )  on August 11 and  September 

26,  1977 a t   t h e   f i v e   s t a t i o n s  shown on F igure 2. 
Bennett  Lake  (and  Nares  Lake) - (60'10' N, 134'42' W )  a t   t h e  

e i g h t   s t a t i o n s  shown  on F igure 3,  on J u l y  4  and 
September  9,  1977; 

T e s l i n  Lake - (60'10' N, 132'43' W) on Ju l y   12  and  September 7, 
1977 a t   t h e   e i g h t   s t a t i o n s  shown  on F igu re  4; 

Marsh  Lake - (60'31' N, 134'20' W) a t   t h e  seven s t a t i o n s  shown 

i n   F i g u r e  5, on August  8  and  September 13, 1977; 
Lake  Laberge - (61'11' N, 135'12' W )  was sampled on J u l y  3  and 

August 29, 1977 a t   t h e   e i g h t   s t a t i o n s  shown on 

F igu re  6. 

Kluane  Lake - sampled i n  two  areas: Burwash Landing  (61'21' N, 

139'00' W )  a t   t h e   e i g h t   s t a t i o n s  shown  on F igu re  

7, on J u l y  7, 1977;  and Des t ruc t i on  Bay (61'15' 
N, 138'48' W )  on J u l y  9, 1977 a t   t h e   e i g h t  

s t a t i o n s  shown on F igu re  8. 
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F I G U R E  2 S A M P L E   S T A T I O N S  ON T A G I S H   L A K E  
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2 METHODS 

Water and benthic samples  were collected using a sixteen foo t  
Boston Whaler. Subsurface water was collected using a 3 1 i t r e  Van Dorn 
water  sampler  suspended from a metered hand line. 

2.1 Bottom Fauna 
Benthic invertebrate and mud samples  were collected using a 

15 cm x 15 cm x 23 cm Ekman dredge. Organic carbon sediment  samples were 
taken from the top  5 cm of  sediment, kept in label  led whirl -pack bags and 
frozen u n t i l  shipment.  Benthic invertebrate samples collected (one 
completed dredge) were  washed u s i n g  a number  30 s t anda rd  screen. All 
organisms collected were fixed  in 10% formalin, cleaned and sorted a t  the 
EPS Yukon Branch laboratory.  The sorted samples  were preserved in 70% 
methanol and then  shipped t o  Envirocon Limited fo r  species determination 
and counting . 

Species diversity and evenness indices were calculated for the 
organisms  col 1 ected using the fo l  1 owi ng formulae: 

Species d i  versi ty  ( H  ' ) CPi  l o g  Pi  
Where: P n /N  

n the number of  individuals i n  
the 1 t h  species 

N the t o t a l  number of 
individual s sampled 

Evenness ( J )  CPi  l o g  Pi 

l o g  s 
Where: s the to t a l  number of species/ 

samples 
Jmax 1 

These  formulae are described by Pielou (1 966, 1967).  
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2.2 Water Cherni s t ry  
Samples were collected a t  the  surface, 3 m and 1 2  m depths, 

where possible. Water samples were analyzed i n  the f ie ld   for  
temperature,  conductivity and pH u s i n g  a Y.S.I. Model 33 ( sa l in i ty ,  
conductivity,  temperature) lneter and a Radiometer type 298 pH meter. 
Oxyyen was anlyzed us ing  the Winkler azide  modification (Rand " et a1 
1976). Bacterial examination (total  coliforms) was carried out u s i n g  a 
membrane f i l t r a t i o n  technique.  Total  coliform  counts were a l l  converted 
t o  number of  coliform  bacteria per 100 cc sample water. 

The water salnpl es were analyzed for  the  fol lowing extractable 
and dissolved  metals:  calcium,  copper,  lead,  zinc,  iron, magnesium, 
manganese, cadnlium,  molybdenum and nickel. 

Extractable rnetal samples were acidif ied  to   less  t h a n  pH 1.5 
w i t h  nitric  acid  for  preservation. Dissolved  metals were f i r s t   f i l t e r e d  
t h r o u g h  a 0.45 micron f i l t e r  and then  preserved w i t h  n i t r i c  acid to  pH 
l e s s  than 1.5. Total  hardness was determined from the  extractable metal 
sampl es. 

A sample for   nutr ients   (ni t r i te ,   n i t ra te ,  ammonia, to ta l  
phosphate, total  organic  carbon,  total  inorganic  carbon),  total 
a lka l in i ty  and turbidi ty  was taken and kept either  frozen  or cool ( 4 O C )  

u n t i  1 shipment t o  Vancouver and subsequent analysis. 
A sample for analysis of mercury was taken,  preserved w i t h  10 

m l  o f  n i t r i c  dichromate  solution per 100 m l  sample, then  shipped to  
Vancouver for  analysis. Water samples were also taken for  arsenic 
analysis;  these samples were refrigerated  or  frozen u n t i l  shipment. 

A1 1 water samples were collected and preserved i n  1 inear 
polyethylene  bottles.  Preservation  techniques  for samples were the most 
current  published i n  the  Pollution Sampling Handbook (EPS Pub1 ication).  
As the  analytical  capacity of the EPS laboratory i n  Whitehorse was 
1 irnited a t  this time,  analysis  for  metals and nutrients were performed by 
the  Pacific Environment Ins t i tu te ,  West Vancouver, B.C. 
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3 RESULTS AND DISCUSSION 

3.1 Water Chemi strx 
3.1.1 Tagish  Lake (results i n  Appendix I [a]  and [a-11). In  Tagish 
Lake the d i s so lved  oxygen was h i g h  a t   a l l   s t a t i o n s  on both  sampling 
da te s .  The lowest  value was 93% s a t u r a t i o n   ( a t  2 m dep th  on September 
26,  1977 - S t a t i o n   3 ) .  This is "nea r   s a tu ra t ion ' '  which is  the 
recomended   ob jec t ive   fo r  a pub1 i c  water supply a s   ou t l i ned  by the 
Working  Group on Water  Quality Objectives (July  1977) .  

The pH readings   t aken  " i n  situ (September  20,  1977) were a l l  
s l i g h t l y  below the recomnended "acceptab le  limits" f o r  p u b l i c  water 
supply,  b u t  were well w i t h i n  the "maximum l i m i t s " .   T o t a l   a l k a l i n i t y  
va lues  were between 32 and  39 f o r   b o t h   d a t e s .  

Total  phosphate (TPO4) was below the d e c t e c t i o n  l imit  i n  
a l l  b u t  one   ana lys i s ,  when i t  was 0.094 a t  the s u r f a c e   a t   S t a t i o n  1 
(September  26,  1977). 

N i t r a t e  and ni t r i te  va lues  were below d e t e c t i o n  limits a t   a l l  
s t a t i o n s   f o r   b o t h   s a m p l e   d a t e s .  

T u r b i d i t y   v a l u e s   ( i n  Formazin T u r b i d i t y  Units, which a r e  
comparable   to   Jackson Turbidity Units)  were a1 1 w i t h i n  the accep tab le  
1 imi t of less than 5 JTU. 

Total   organic  carbon was below the d e t e c t i o n  limit of 1.0 f o r  
a l l   s t a t i o n s  on Augus t  11, 1977,  and on September 26 a l l   v a l u e s  were 2.0. 
The difference may be due t o  a grea te r   load   of   o rganic   mater ia l  w i t h  
autumn p r e c i p i t a t i o n  and freshette. Inorganic   carbon  concentrat ions were 
s i m i l a r l y   c o n s i s t e n t   a t  10.0 f o r   a l l   s t a t i o n s  and depths  on August  11 and 
8.0 f o r   a l l   s t a t i o n s  and depths on September  26,  1977. 

Conductivity  values  ranged  from  62 t o  69 on August 11 and  from 
55 t o  58 on September 26. These va lues  were a1 1 low. 

Ex t rac t ab le   me ta l s  were only  analyzed on the second  date - 
September  26,  1977.  Concentrations  of  copper,  iron,  zinc, cadmium, 
nickel , molybdenum and  mercury were a1 1 less than  detectable, a s  were a1 1 
but   one   va lue   for  manganese. The on ly   de t ec t ab le   concen t r a t ion  was 0.06 
ppm a t   S t a t i o n  5 ( s u r f a c e ) ;  this value i s  s l i g h t l y   h i g h e r   t h a n  the 
accep tab le   concen t r a t ion   o f  0.05 pprn a s  recommended by the Workiny  Group 
on  Water Qual i t y  Objectives (1977).  
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Extractable calcium was  11 or 12 a t  a l l  stations  for September. 
Extractable hardness values ranged from 36 t o  39 i n  September. 
Acceptable  hardness values are determined by consumer preference and a1 1 
these values represent very "soft" water, which is  considered most 
desi rabl e. 

Dissolved metals were analyzed on both dates. In  August,  the 
results for copper, lead,  zinc, cadmium, nickel, manganese,  molybdenum 
and mercury  were a l l  below the  detection  limits;  the only detectable 
value for heavy  metal s was a concentration of 0.06 ppm Fe a t  S ta t ion  2 a t  
3 m depth. Similar results were obtained for September, w i t h  a1 1 metals 
a t  less t h a n  detectable  concentrations except for a value of 0.08 ppm Fe 
i n  surface water a t  S t a t i o n  3. There is a 
anomalous values  could be due t o  an analyt 
contamination, as neither was consistent w 

Dissolved calcium concentrations 
and either 11 or 12  on September 26, 1977. 
concentrations ranged  from 1.8 t o  2.1 ppm 

possi b i l  i t y  t h a t  both of these 
cal error or sample 
t h  results from other samples. 
were a l l  12  ppm on August 11 
The d i  ssol ved  magnesi urn 

n August and from 2.0 t o  2.2 
i n  September. Both the Mg and Ca concentrations  are low and these  are 
the major constituents o f  "hardness"; i t  is  therefore not surprising t o  
f i n d  the hardness value t o  be low. The hardness  values ranged from 38 t o  
39  i n  August and from 36 t o  39 i n  September  which is  indicative of "soft" 
water, which i s  most desirable from the p o i n t  of view of the consumer. 

Total coliform per 100 rnl of water  proved  very low. The only 
positive counts were found i n  August a t  Station 4 (surface water) where 
1 col iform per 100 m l  was the count. A t  S t a t ion  5 (same date)  the count 
was 30 coliforms per  100 m l ,  which is s t i l l  well  below the safe limit of 
100 coliforms per 100 m l  i n  "raw  water''  as recommended by the Working 
Group on Water Objectives  (1977). 

3 .1 .2  Bennett  Lake (results i n  Appendix I [b] and [b-11). In  Benne 
Lake, the  results for  dissolved oxygen tests showed the lake t o  be 
super-saturated  for a l l  bu t  two samples i n  July. The lowest result was 
92% saturation a t  S t a t i o n  8, surface water. The percentage saturat ion 
September  ranged from 94% t o  super-saturated. These results are 

tt 

i n  
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certainly  acceptable and "close  to  saturation" as recommended by the 
Working Group on Water Quality  Objectives (1977). 

The pH resu l t s   for  some samples were s l igh t ly  below the 
"acceptable  limits" of 8.3 t o  9.0 as recommended  by the Working  Group  on 
Water Quality  Objectives (1977). They were, however, well w i t h i n  the 
maximum l imits  of 5.0 t o  9.6 ranging from 7.90 t o  8.31 i n  July and from 
7.5 t o  8.3 in September. 

Total alkalinity  values ranged from 21 t o  28 fo r  a l l  but  one 
sample ( S t a t i o n  7, surface water), which was 71. This inconsistency was 
repeated i n  September when Station 7 had a total  a1 kal in i ty  of 82 whi  1 e 
all   the  other samples ranged from 16 t o  29. 

Total  phosphate was undetectable i n  July a t  Stations 1, 2, 3 ,  
4, and 7. Stations 5, 6 and 8 had values  ranging from 0.018 t o  0.069, 
which are low concentrations. In September, a l l  samples were below the 

detection  limit  except  for  Station 1 a t  20 m and Station 8 a t  12 m. The 
concentrations  for  these samples were 0.020 and 0.017 respectively. 
There is  no heal th-re1 ated 1 imi t for  PO4 concentration bu t  i t  is a 

. The PO4 

at  these 
nutrient which encourages algal growth and eutrophication 
concentrations i n  Bennett Lake are very low and unlikely, 
levels ,   to   contr ibute   to  any such problems. 

Nitrite concentrations were  below detection lim i t s  on both 
sample dates.  Nitrate  concentrations were a1 so we1 1 below the 
"acceptable 1 irni t" of 10 ppm as recommended  by the Working  Group on Water 
Quality  Objectives (1977). The July sample concentrations ranged from 
l e s s  t h a n  0.01 t o  0.03 ppm and the September sample concentrations ranged 
from less  t h a n  0.01 ppm NO3 t o  0.037 ppm NO3. 

The "acceptable 1 imit" for  ammonia  was set  a t  0.5 ppm (as N) 
and i n  July  the sample concentrations were well below this level,  ranging 
from 0.005 t o  0.018 ppm (as N). The September sampl es a1 1 had "less than 
detectable"  concentrations. 

Turbidity  values were quite  varied,  ranging from 0.05 t o  23 FTU 
i n  July. The acceptable 1 imi t i s  5 JTU (the  units  are comparable) so 
several  stations exceeded this recommendation. Station 5 values were 14 

FTU at   the   surface and 12 FTU a t  3.5 m; Station 6 was 6.7 FTU a t  0 m and 
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6.5 FTu a t  2.5 111; S t a t i o n  7 was  5.3 FTU a t  0 m depth;   Stat ion 6 was  6.5 

FTu a t  0 m, 23 FTU a t  4 m and 3 .3  FTU a t  12 m depth. The September 

v a l u e s   f o r   t u r b i d i t y  were much lower,  ranging  from 0.05 FTU t o  7.9 FTU. 
The only   e levated sarnpl es were S t a t i o n  7 w i t h  a value of 7.9 FTU a t   t h e  

sur face  and S t a t i o n  8 wi th 5.4 FTU a t  12 m depth. The d i f f e r e n c e s   i n  
o v e r a l l   t u r b i d i t y   v a l u e s  were probably due t o  more s i l t y  and t u r b i d  

r u n - o f f   i n   J u l y   f r o m   m e l t i n g  snow o r  heavy p r e c i p i t a t i o n .  Wind 

cond i t i ons  may a l so  have con t r i bu ted   t o   i nc reased   m ix ing  and t u r b i d i t y .  

Total   organic  carbon i s  a measure of   organic   input   f rom 
i n d u s t r i a l ,   d o m e s t i c ,   a g r i c u l t u r a l  and natural  sources. It may c o n t r i -  
b u t e   t o  problems  such as odour,  bad t a s t e   o r   t o x i c i t y  o f  water and will 

t e n d   t o  depress  the  dissolved  oxygen  content  of  water  (Environment 

Canada, 1976). The total   organic  carbon  values  for   Bennett   Lake,  July 

14,  1977,  were a l l   l e s s   t h a n   o r   e q u a l   t o  1.00 ppm w i t h   t h e   e x c e p t i o n   o f  
S t a t i o n  7 a t   t h e   s u r f a c e  where the   concent ra t ion  was 4.0 ppm.  The 

r e s u l t s  were s i m i l a r  on September 9 when a1 1 values were less   than  o r  
equal t o  1.0  ppm except   Stat ion 7, surface  water,  which had a concentra- 
t i o n   o f  2 ppm TOC. These values were a l l  low and the   percent   sa tura t ion  

by   d i sso l ved   oxygen   a t   a l l   s ta t i ons   re f l ec ted  a heal thy  s ta te.  

Inorganic  carbon Val ues f o r   J u l y  were a1 1 e i t h e r  7 o r  8 ppm, 

except   S ta t ion  7 which had 21 ppm i n   s u r f a c e  water. I n  September, t h e  
values were a l l   i n   t h e  range o f  5 t o  7 ppm except   Stat ion 7 which was 
again  h i g h  a t  16.0 ppm. 

Resu l t s   f o r   conduc t i v i t y   ranged  f rom 41 lrbnhos/cm t o  53 Mmhos/cm 
i n   J u l y  and from 30 Mmhos/cm t o  54 Mmhos/cm i n  September a t   a l l   b u t  
S t a t i o n  7; the   va lue   there  was 170 Mmhos/cm i n   J u l y  and 155 Mmhos/cm i n  
September, at   the  surface.  There i s  no recormendation  regarding a safety 

1 imi t f o r  conductance  but  waterways  supporting a heal   thy  mixed  populat ion 

o f   f i s h   u s u a l l y  have  conductance  values i n   t h e   r a n g e  of 150 t o  500 
Mmhos/cm (Environment Canada, 1974). I n  view of t h i s   g e n e r a l i z a t i o n ,   t h e  

va lues  for   Bennet t   Lake  are low. 

Ex t rac tab le   me ta l s   resu l t s  were be low  the   de tec t i on   l im i t s   f o r  
bo th  sample  dates  at a l l   s t a t i o n s   f o r  copper,  lead,  zinc, cadmium, 

n i c k e l ,  molybdenum, mercury and arsenic.  
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The results  for  July  for  extractable  iron were  below the 0.3 
ppm "acceptable 1 imi t" as recommended  by the Working Group on Water 
Quality  Objectives (1977) a t   Stat ions 1, 2,  3, 4 and 7. A t  Station  5, 
values of 1.7 ppm Fe  and 1.6 ppm Fe were recorded a t  depths of 0 rn 
respectively. 

A t  Station 6 ,  values o f  0.69, 0.85, 1.6 and 0.63 ppm Fe were 
recorded a t  depths of 0 m ,  4 m and 12  m respectively. I n  September the 
only  results  in  excess of the 0.3 pprn l imit  were at   Station 6 (2.5 m )  and 
a t  Station 8 (12 m )  where the  values were  0.37 ppm and 0.46 ppm Fe 
respectively. A possible  source of t h i s   i ron   i s  nearby Montana  Mountain 
which i s  highly  mineral  ized. 

Extractable calcium resul ts  ranged from 7.1 t o  11 ppm a t  a1 1 
b u t  Station 7 ,  which had a value of 39 pprn. Extractable calcium  values 
f o r  September ranged from 7.6 t o  12.0 ppm a t  most s ta t ions .  S t a t ions  5 

and 7 surface samples were sl  ightly  higher w i t h  values of 20 and 39 ppm 
respectively. 

There are no c r i t e r i a  f o r  acceptable calcium concentrations. 
Calcium does re1 a t e   t o  hardness  values and both calci um and hardness 
values  are low, so t h i s  water i s  considered  "soft". 

The recomnended acceptable  concentration  for magnesium i s  50 
ppm according t o  the Working  Group  on  Water Quality  Objectives  (1977). 
The results obtained from Bennett Lake for  July and September were well 
below this level ; the highest magnesium concentrations were recorded a t  
Station 7. 

Extractable  hardness  (as mentioned above) was low, ranging from 
22 t o  35 ppm a t  a1 1 b u t  Station 7 (surface sample) for  the  July 14 
sampl ing. Station 7 had 120 ppm (CaC03) as a hardness  value. The 
September 9 sampl ing resul ts  ranged from 24 t o  37 ppm (CaC03~) a t  a1 1 
b u t  s ta t ions 7 and 5 (surface  waters);  these two s ta t ions were  120 and 56 
ppm respectively. The acceptable 1 imit  for  hardness  (as CaC03) as 
recomnended by t h  Working  Group  on  Water  Qual ity  Objectives  (1977) i s  100 
mg/l This 1 imi t i s  primarily  geared t o  consumer preference. The  two 
values a t  Station 7 exceed the 100 ppm value and perhaps this  location 
should be monitored. 

I 

II, 
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The acceptable 1 imit for mangenese i s  0.05 ppm. The resul ts  of 
the  July sampl i n g  were a1 1 less  t h a n  or equal to   th i s  Val ue. 

A1 1 the  dissolved heavy metal concentrations were  below 
detection  limits a t  a l l   s ta t ions on both dates, w i t h  the  exception of 
resu l t s  for iron. In July,  two resul ts  a t  Station 5 ,  surface  water, w i t h  
0.35 ppm, and Station 8 and a t  12 m depth with 0.44 pplll were i n  excess of 
the  0.3 ppm recommended acceptable  limit. In  September, the only sample 
above 0.3 pprn was a t  Station 8 a t  12  ITI depth w i t h  a value o f  0.54 ppm Fe. 

Dissolved  calcium  values ranged from 8.5 t o  10 ppm a t  a1 1 b u t  
Station 7 (surface  water), which was 38 ppm. Dissolved magnesium values 
ranged from 1.1 pprn a t  a1 1 b u t  Station 7 (surface  water) which had a 
value of 4.8 ppm. Calcium and magnesium are  the two major constituents 
of  hardness. Hardness values ranged frorn 26 ppm CaC03 t o  34 ppm 
CaC03 (which are a l l  low values) a t  a l l  s ta t ions except  Station 7;  
here  the  hardness  value  reflected  the  results of calcium and rnagnesi um 
tes t ing ,  w i t h  a h i g h  value of 110 ppm CaC03. This is  above the 100 
pprn CaC03  recommended limit  i n  the  standards of the Working Group on 
Water  Qual i ty  Objectives (1977). 

Total  coliform  values were  low i n  a l l  samples for  b o t h  dates. 
The safe 1 imit as proposed by the Working Group on Water Qual i t y  
Objectives  (1977) is  100 units/100 rnls and the  results  obtained a t  these 
stations were a l l   l ess  t h a n  15/100 mls i n  July and a l l  were zero i n  
September except Station 7 (surface water) which had a value of 40/100 
m l  s. 

The sediment organic  carbon  content was determined a t  each 
s ta t ion and, as may be seen from the  tables,  results  are  quite  varied but  
a1 1 ref1  ect   fairly low organic carbon content. 

The overriding  observation about the water quali ty  results  for 
Bennett Lake is  t h a t  S t a t i o n  7 stands out as h a v i n g  most of the unusual 
results.   Station 7 was located i n  a shallow weedy bay; a stream  flowing 
into  the bay may contribute t o  the  turbidity and metal concentrations of 
the water. The Carcross Community School i s  on the  shore of the bay and 
may be the reason for  the re1 atively  higher col i forrn count a t  this 
s ta t ion ,  although  the  concentration was s t i l l  w i t h i n  "safe8' limits. 
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3.1.3 Teslin Lake (results i n  Appendix I [c] and  [c-11).  Dissolved 
oxygen results from Teslin Lake showed a minimum s a t u r a t i o n   o f  88% ( a t  
S t a t i o n  1, 4 rn depth,  i n  J u l y )   w i t h   a l l   o t h e r   s t a t i o n s  and depths  showing 
over  90% s a t u r a t i o n .  

The pH o f   a l l   s t a t i o n s  were found t o  be between 7.4  and  8.4. 
Total  a1 kal   in i ty   ranged  f rom 48 t o   8 0  ppm in J u l y  and  from 50 

t o  95 ppm i n  Sep tember .   A lka l in i ty   i s  an ind ica t ion   o f  the bu f fe r ing  
capac i ty   o f  a system. There a r e  no heal th-related  recommendat ions  for  
a1  kal   in i ty .  

Total  phosphate was below the d e t e c t i o n  l imit  of  0.01 ppm i n  
a l l  samples   except   Stat ion 7 ( 3  m depth)  i n  September; on t h a t   d a t e ,  the 
va lue  was 0.12 ppm. 

Most of the n i t r i t e  concen t r a t ions  were undetec tab le  i n  both 
Ju ly  and September, and  a1 1 were below t h e  Working Group on Water Qual i t y  

Objectives (1977)  recommendation  of 1.0 pprn a s  a s a f e  l imit .  N i t r a t e s  
showed simi l a r  results w i t h  a1 1 J u l y  and  September  recordings  being we1 1 
below the Working Group's  (1977) recommended s a f e  level o f  10 ppm. 

The results f o r  ammonia t e s t i n g  were a l l  below the recommended 
accep tab le  1 eve1  of 0.5 ppm (Working  Group on Water Qual i t y   O b j e c t i v e s ,  
1 9 7 7 ) ,   b u t   a t   l e a s t  a f a c t o r   o f  10. 

The a c c e p t a b l e   t u r b i d i t y   v a l u e ,  by the Working  Group on Water 
#Qual i ty   Object ives   (1977)   recomnendat ion,  is 5 JTU. The values   obtained 

i n  Teslin Lake were a l l  below this level, w i t h  the except ion  of S t a t i o n  
4 ;  i n  J u l y   a t  6 m depth,  t h a t  s t a t i o n  had a result of  14.0 FTU, which is 
unusual ly  h i g h .  

In T e s l i n  Lake, the TOC va lues  were i n  the range of 1 t o  3 ppm 
i n   J u l y  and 3 t o  4 pprn i n  September. The d i s so lved  oxygen s a t u r a t i o n  
v a l u e s   a r e   a l l   f a i r l y  h i g h ,  i n d i c a t i n g  an appa ren t   hea l thy   s i t ua t ion  i n  
this lake.  

Total   inorganic   carbon  values  i n  July  ranged  from 18 t o  20 ppm 
f o r   a l l   s a m p l e s  except S t a t i o n  1 a t  20 m and S t a t i o n  2 a t  20 m ,  both 
w h i c h  had va lues  of only  13 ppm. In  September, the re su l t s   r anged  from 
1 2   t o  22 ppm f o r   t o t a l   i n o r g a n i c   c a r b o n .  

m 

c 

I 
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The conduct iv i ty  values,  f rom  Tesl  i n  Lake, f o r   J u l y  showed a 

few inconsistencies.  Again,  the  two 20 m s t a t i o n s  had values  which 

d i f f e r e d  from the   o the r   s ta t i ons  and depths. The resu l ts   o f   these  two 

s t a t i o n s  were the  same a t  72 Mmhos/cm. The other  stat ions  ranged  f rom 

113 Mmhos/cm t o  145 Mmhos/cm. S i m i l a r l y ,   i n  September, t h e   c o n d u c t i v i t y  

values showed some va r ia t i on .   S ta t i ons  1 and 2, a t  a l l  depths, had 
r e s u l t s   t h a t  were  lower  than most o f   t h e   o t h e r   r e s u l t s ;   t h e y  were between 

75  and  79 Mmhos/cm. S t a t i o n  4 a t  0 m and 2 m depths had va lues   o f  80 and 
79 Mmhos/cm respec t i ve l y .  All o t h e r   r e s u l t s   f o r  September  ranged  from 

110 t o  135 Mmhos/cm. 
The heavy  metals  analysis  revealed no detectable  concentrat ions 

o f   d isso lved  o r   ex t rac tab le   meta ls  on e i t h e r  sample d a t e   f o r   t h e  

fo l lowing  metals:   copper,   lead,  z inc,  cadmium, n i cke l ,  molybdenum and 

arsenic.  O f  a l l   t h e   i r o n   r e s u l t s ,   o n l y   S t a t i o n  4 a t  a depth   o f  6 m ( i n  

July.)  exceeded  the 0.3 ppm acceptabl e 1 imit (Working Group on Water 
Q u a l i t y   O b j e c t i v e s ,  1977) w i t h  a va lue   o f  1.2 ppm o f   ex t rac tab le   i r on .  
It i s   p o s s i b l e   t h a t   t h i s  anomaly was due t o  sample contamination. 
Manganese r e s u l t s   ( b o t h   d i s s o l v e d  and ex t rac tab le )  were  undetectable i n  
J u l y   w i t h   t h e   e x c e p t i o n  o f  a value o f  0.08 ppm a t  6 m depth   a t   S ta t ion  4. 
S i m i l a r l y ,   i n  September d isso lved Mn concentrat ions were undetectable 

excep t   f o r  a l e v e l   o f  0.59 ppln a t  0 m a t   S t a t i o n  8. Ex t rac tab le  Mn 

values  were  var iable i n  September; some were undetectable, whi 1 e a t  
S t a t i o n  5 (0  and 3 m) and a t   S t a t i o n  8 (4.5 m) concentrat ions were a t   t he  
acceptable limit of 0.05 ppm. A t  S t a t i o n  3 ( 6  m) a value of 0.59 ppm  was 
obtained. One mercury sample  had a concent ra t ion  of 0.43 ppm, which i s  
we1 1 over  the 0.05 ppm acceptable 1 imit (Working Group  on  Water Qual i t y  

Objectives,  1977).  Concentrat ions  of  mercury i n  sediments and f i s h  of 
Tesl i n  Lake  were a1 so found t o  be above recommended l e v e l s  and the  Source 
o f  mercury i n   t h i s  area i s   b e l i e v e d   t o  be na tu ra l   m ine ra l i za t i on   (A tk ins ,  
i n pub1 i c a t  i on). 

Dissolved and ex t rac tab le   ca lc ium  concent ra t ions   fo r   Ju ly  were 
almost  unvaried i n  a l l  samples except  from  the  two 20 m depths, where 

values were  low. The range was 22 t o  25 pprn w i t h   t h e  two 20 m samples 

having  values  of  14  or 15  ppm. I n  September, the   concent ra t ion  of 
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d isso lved  ca lc ium was i n   t h e  range o f  1.4 t o  28 ppm. Ext ractable  ca lc ium 

values were w i t h i n   t h e  same range. 
Magnesium concentrat ions were we1 1 below  the 50 pprn acceptable 

limit (Working Group on Water Qua l i t y   Ob jec t i ves ,  1977) f o r  a l l  s ta t ions ,  

depths and dates.  With  low Ca and Mg concentrat ions,  it i s   s u r p r i s i n g  

t h a t   t h e  hardness  values  are  qui te  h igh i n  some cases. None exceed t h e  
100 ppm (CaC03) acceptable 1 imi t (Working Group on Water Qual i t y  

Objectives,  1977)  but  several  are  very  close a t  99 ppm CaC03). 
T o t a l   c o l   i f o r m   c o u n t s   f o r   T e s l   i n  Lake  were very low. 

3.1.4 Marsh  Lake ( r e s u l t s   i n  Appendix I [ d l  and  [d-11).  Marsh  Lake 
was sampled on August 8, 1977,  and again on September 13,  1977. All 
parameters were  sampled,  however, several sample b o t t l e s   f r o m   t h e  August 

c r u i s e  were destroyed i n  shipping.  Consequently,  data i s   m i s s i n g  f o r  

S t a t i o n s  4, 5, 6 and 7 f o r  lab-pH, t o t a l   a l k a l i n i t y ,   t o t a l  phosphate, 

n i t r i t e ,   n i t r a t e ,  ammonia, t u r b i d i t y ,   t o t a l   o r g a n i c   c a r b o n  and inorganic  

carbon. 

The d isso lved oxygen r e s u l t s   f o r   b o t h   d a t e s  were s a t i s f a c t o r y  
w i t h  a  minimum s a t u r a t i o n   o f  92%. A l k a l i n i t y   v a l u e s  appeared t o  be q u i t e  

v a r i a b l e   i n   J u l y   w i t h  a range  from  15 t o  37 ppm.  The September values 

were  between 37 and 39 pprn a t   S t a t i o n s  3 t o  7 and between 46 and 48 ppm 

a t  S t a t i o n s  1 and 2. 

parameter. As i n  Bennett  Lake, phosp@e i s  n o t   i n   h i g h  enough 

Tota l   phosphate   ana lys is   resu l ted   in   low  va lues   fo r   th is  

f c o n c e n t r a t i o n   t o  be  considered a s u b s t a n t i a l   n u t r i e n t  
encouragement o f   excess i  ve a1 gae growth. 

A1 1 t h e   r e s u l t s   f o r   n i t r i t e  and n i t r a t e  were 
acceptable 1 imi t o f  10 ppm (Working Group on Water  Qua 

1977). The possible  source of  any n i t r a t e   c o u l d  be e f  
1 
f 

o r   t h e  

wel l   below  the 

i t y  Object ives,  

l u e n t   o r   r u n o f f  
froin  the  nearby  campsite  or  cottage  development. A1 1 ammonia 
concentrat ions were we1 1 below  the  acceptable 1 imit o f  0.5 pprn; t h e  

highest  value was a t   S t a t i o n  6, 0 m depth, i n  September, again  poss ib ly  

due to   i npu t   f rom  the   camps i te  and cottages. 
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Turbidity  values were  bel ow the recommended 1 imit of 5 FTU 
(Working Group on Water Quality  Objectives, 1977) except a t  Station 2 ( 2  
m depth) i n  September which had a value of 12  JTU. This was l ikely due 
t o  i n p u t  from the McClintock River. 

Total  organic carbon concentrations were low i n  July, w i t h  a 
maximum value of 4 ppm. I n  September, a1 1 the  values were a t  or below 
the  detection l imi t  of 1.0 ppm. Inorganic carbon v%ues were variable i n  
July.  Stations 1 and 2 values were 9 ppin and 10 ppm respectively; 
Station 3 was only 3 ppm and Station 6 was 7 pprn. In September, the 
inorganic carbon  values were  more consistent, ranging  from 8 t o  11 ppm a t  
a1 1 stations.  

Conductivity  readings i n  July ranged from 69 t o  80 Mmhos and i n  

September ranged from 60 t o  70 Mmhos/cm a t  a l l  b u t  S t a t i o n  1; Station 1 
values  in September were 122 t o  125 Mmhos/cm - considerably  higher t h a n  
the  rest .  A1 1 values were  below the 150 t o  500 Mmhos/cm regarded  as 
adequate for  support of a good fish  population (Environment Canada, 
1976). 

The heavy metals analysis revealed  undetectable  dissolved and 
extractable  concentrations for the  following  metals:  copper,  lead,  zinc, 
cadmium, nickel, manganese, molybdenum, mercury and arsenic. The 
concentrations of iron were a1 1 1 ow, w i t h  the fo l  1 owing exceptions: 
S t a t i o n  1 a t  7 m depth had a value of 0.53 ppm dissolved Fe ( i n  
September); S t a t i o n  2 ( 2  m) had a concentration of  0.33 ppm extractable 
Fe ( i n  August) and 0.37 extractable Fe ( i n  September). Station 2 i s  
located  offshore  near a cottage development. 

Dissolved and extractable calcium concentrations i n  August for 
a l l   s t a t ions  were i n  the range of 13 t o  15 ppm. The resul ts  for 
magnesium were similar, and a l l  were  below the recommended safe  limit 
(Working Group on Water Q u a l i t y  Objectives, 1977).  Hardness values i n  
July were a1 1 less  t h a n  ha1 f the recommended 1 irnit of 100 pprn 
(CaC03). In September no dissolved  calcium and hardness  analyses 
were done; the  dissolved Mg values were similar t o  those  obtained i n  
A u y u s t .  The extractable Ca, Mg and hardness resul ts  were a1 so similar  to 
those of August; i n  the same range of concentrations , the Same "soft 
water"  condition would therefore 1 i kely  resul t. 
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The total  coliform  results were a l l  we1 1 below the recommended 
safe  l imit  of 100/100 ml . The highest  values were found a t  Station  3, 
which i s  adjacent t o  a cottage development and across a small bay  from 
another such development. Although there   is  no pollution problem a t  
present, rnoni tor ing  this   sor t  o f  development should be encourayed to  
prevent any problems from occurring  in  future. 

3.1.5 Lake Laberge (results  in Appendix I [e] and [e-11). In  Lake 
Laberge,  dissolved oxygen was consistently high and percentage  saturation 
values ranged frorn 93% t o  loo%, a l l  of  which are  satisfactory.  

The pH values  taken  in si tu  in  July were a1 1 close t o  the 
" 

optimum pH range of 8.3  t o  9.0 (Working Group on Water Quality 
Objectives, 1977). In August, the  in  si tu pH values were  somewhat lower 
t han  optinturn, rany ing  f rom 7.6 t o  8.2. These values were s t i l l  w i t h i n  

the  acceptable range for  pub1 i c  water qual i t y  supply (Working Group on 
Water Quality  Objectives, 1977) and safe  for  aquatic  l ife.  

" 

Total a1 kal ini  t y  ranged from  37 t o  53 ppm (CaC03) ; these 
values  are a1 1 moderately low and present no t a s t e  problem as i s  
sometimes associated w i t h  very  high alkalinity.  

Total  phosphate results  for  July were a l l  below the  detection 
1 imi t of  0.010 ppm PO4. In Augus t ,  a1 1 were again  undetectable with 
the  exception of Station 4 a t  11 m depth where the  total  phosphate 
concentration was 0.015 pprn PO4. 

The concentrations of n i t r i t e  and n i t r a t e  were almost a l l  
undetectable a t  a l l   s ta t ions  for  both dates and a1 1 were we1 1 below the 
acceptable  concentrations o f  1 ppm (NO3) (Working  Group on Water 
Qual ity  Objectives, 1977) . The resul ts   for  ammonia were a1 1 below the 
acceptable  concentration of  0.5 pprn (N). In July,  the  values ranged from 
below the  detection  limit (0.005 ppm) t o  0.009 pprn (as N ) .  In August, 
a l l  samples had undetectable  concentrations. 

Turbidity  values ranged froln 0.9 t o  2.2 FTU in  July and from 1 
t o  5 FTU in August. The 5 FTU a t  Station 6,  3 m depth, is  equivalent  to 
the  "acceptable 1 imit" of 5 JTU as recornmended by the Working  Group on 
Water Qual ity  Objectives (1977).  
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Total  organic carbon concentrations ranged from less  t h a n  1 t o  
3 ppm i n  July and from 1 t o  3 ppm i n  August. The inorganic carbon values 
varied from 11 t o  13 ppm i n  duly and from 10 t o  15 ppm i n  August. 

Conductivity  readings ranged from 60 Mmhos/crn to  85 Mmhos/cm i n  
July. I n  August most s ta t ions were  between 61 and 70 Mmhos/cm. S t a t i o n  
1 ( a t  2 m depth) was an except  ion t o  these 1 ow Val ues; i t  had a 
conductance  value of 100 Mmhos/cm. A1 1 of these  conductivity  values  are 
low i n  relation t o  levels i n  other  fresh water  bodies  supporting good 
mixed populations of fish (Environment Canada, 1976) 

Extractable  metals  results were  below detectable  concentrations 
a t  a1 1 s ta t ions and depths on both sampl e dates,   for copper ( l e s s  than 
[L] 0.01 ppm), lead (LO.02 ppm) ,  cadmium (LO.O1 ppm),  nickel (L0.05 ppm) 
and molybdenum ( 0.03 ppm) and i n  August the  concentrations of zinc 
(LO.01 ppm) and mercury (LO.20 ppb)  were undetectable i n  a1 1 sampl es. 
The extractable i ron  concentration a t  Station 6 (3 m) was 0.67 ppm; this 
was the  only  value which exceeded the 0.3 ppm 1 imi t (Working  Group on 
Water Qual i ty  Objectives, 1977). 

Although detectable  concentrations of extractable  zinc, 
mercury, arsenic and manganese  were found, a l l  were very low and none 
exceeded the recormended 1 imits (Working Group  on  Water Qual i t y  
Objectives, 1977). 

Extractable calciutrl concentrations ranged from 11 t o  16 ppm i n  

The resul ts  for magnesium concentrations i n  Lake Laberge for  
July and from 12 t o  18 ppm i n  August. 

July were 2.5 t o  4.5 ppm i n  August ranged from 2.1 t o  4.5 ppm - we1 1 
below the  "acceptable  limit'' (Working Group on Water Quality  Objectives, 
1977). 

These calcium and magnesium values, coupled w i t h  the 
extractable hardness  values (39 t o  53 p p n ~  i n  July and 39 t o  64 pprn i n  
August)  are  indicative of "soft" water. 

Dissolved  metals resul ts  were  even  more indicative of pur i ty  
t h a n  were the  extractable  metals  results.  Concentrations of copper, 
lead, cadmium, nickel, manganese and molybdenum  were all  undetectable; 
dissolved  zinc was a t  the  detection l imit  a t  only two s ta t ions i n  July 
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and was undetectable i n   t h e  August  sampling  run.  Iron  concentrat ions 

were a l l  much below  the recommended acceptable limit on both  dates. 
The d isso lved  ca lc ium and  magnesium concentrat ions were on ly  

s l i gh t l y   h ighe r   t han   t he   ex t rac tab le   concen t ra t i ons .   Ju l y   ca l c ium  va lues  
were  froln  13 t o  16 ppm and August  values  ranyed  from  12 t o  19 ppm. 

Magnesium values were 2.6 t o  4.5 i n   J u l y  and 2.0 t o  4.9  ppm i n  August. 

The hardness  values were correspondingly  low?  f rom 43 t o  58 ppm i n   J u l y  
and  from  38 t o  68 ppm i n  August ,   again  suppor t ive  o f   the  "sof t "   water  

conclusion. 

The t o t a l   c o l i f o r m   c o u n t s   i n   J u l y  were v e r y   l o w   a t   a l l  

s t a t i o n s ,   w i t h   t h e   e x c e p t i o n   o f   S t a t i o n  1 a t  2 m depth;  here,  the 

concent ra t ion  was 295 ce l l s /100 rill, which i s  a lmost   three  t imes  the 
recommended acceptable limit o f  100/100 m l  bu t   less   than  the  recommended 
maximum limit o f  1000/100 ml (Working  Group on Water  Quality  Objectives, 
1977).   This  stat ion i s   l o c a t e d   j u s t   o f f s h o r e   a t  Deep Creek, a small 

comnunity where sewage treatment i s  limit t o   s e p t i c  systems. The h igh  
c o l i f o r m   c o u n t s   i s   i n  a range  considered  unheal thy  for  human consumption. 
All o f   t h e   c o l   i f o r r n   c o u n t s   o f  samples  obtained i n  August were very  low. 

The previous  extremely  h igh  value was not   repeated,   a l though  the  count   a t  

S t a t i o n  1 was somewhat h igher   than  those  a t   o ther   s ta t ions   dur ing   the  
August sarnpl ng  run.  This  area had cons is ten t l y   e leva ted   co l   i f o rm 

concent ra t ions  in 1978 (EPS unpubl ished  data).  

3.1.6. Kluane  Lake - a t  Burwash L a n d i n g   ( r e s u l t s   i n  Appendix I [f]). 
I n  Kluane  Lake a t  Burwash Landing,  the  d issolved  oxygen  content  of   the 

water  ranyed  from  92 t o  100  percent  saturat ion.  

The i n   s i   t u  pH values were s l   i g h t l y   b e l  ow the  recommended 
" 

acceptable l i r n i t  o f  8.3 un i ts   (Work ing Group on Water Q u a l i t y   O b j e c t i v e s ,  

1977)  but were w i t h i n   t h e  maximum range. 

To ta l  a1 ka l   in i t y   va lues   ranged  f rom 60 t o  82 ppm. These values 

are   h igher   than  the   o ther   va lues   ob ta ined  in   th is   survey   bu t   the   on ly  

unfavourable  aspect of a l k a l   i n i t y   i s   t h a t   h i g h l y  a1 ka l   ine  waters  may have 

a bad f l  avour due t o   t h e   c o n t r i b u t i n g   s a l t s .  

N i t r i t e ,   n i t r a t e  and ammonia concentrat ions were a l so  

u n d e t e c t a b l e   a t   a l l   s t a t i o n s  and depths. 
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A1 1 turbidi ty   resul ts  were we1 1 below the 5 JTU recommended 
1 imit (Working Group on Water Quality  Objectives, 1977) 

The values for total  organic carbon were a1 1 a t  or below the 
detection  limit of 1 pprn; th i s   re f lec ts  a s t a t e  of very l i t t l e  organic 
i n p u t  to  the  lake. The inorganic carbon concentrations ranged froril 16 t o  
21  ppm. These inorganic  carbon  concentrations  are  similar t o  levels  in 
Teslin Lake b u t  are  considerably  higher t h a n  those a t  the  other  lakes  in 
t h i s  study. 

The conductivity  values ranged from 165 t o  182 Mmhos/cm. These 
a re  again  higher t h a n  most  of the  previously  discussed  values.  This  area 
of K 1  uane Lake has potential  to  support a good fish  population, based on 
the  statement t h a t  a healthy mixed fished  population would exist  a t  
conductivities o f  150 t o  500  Mmhos/cm (Environment Canada, 1976). 

The concentrations, b o t h  extractable and dissolved, were 
undetectable  for  the  following  metals:  copper,  lead,  zinc, cadmium, 
nickel , manganese and molybdenum. Iron  concentrations were a1 1 bel ow the 
recommended and acceptable  levels.  Extractable mercury concentrations 
were undetectable and arsenic  concentrations were a t  or below detectable 
1 imits. 

Extractable calcium concentrations ranged from 29 t o  36 ppm, 
which i s  higher t h a n  those found in other  lakes  (e.g., Bennett Lake and 
Teslin Lake). The dissolved calcium resul ts  were similar,  ranying from 
29 t o  32 pprn. The  magnesium concentrations ranged from 7.9 t o  9.2 ppm 

(extractable) and from 7.5 t o  8.4 pprn (dissolved). These  magnesi um 
results  are  higher than  the  "soft  water"  lakes b u t  a r e   s t i  11 we1 1 bel ow 

the  recomnended safe 1 imit o f  50 ppm (idorking Group on Water  Qual i t y  
Objectives, 1977).  With hardness  values  ranging froin  100 t o  130 ppm 
(extractable) and from 110 t o  120 ppm (dissolved),  this  area exceeds the 
100 pprn recomnended Ilmaxirnum 1 imit" (Working Group  on  Water Qual i t y  
Objectives, 1977).  I n  re la t ion  to  human consumption,  hardness i s  
important  with  regard t o  consumer preference: hard water  causes  soaps to  
form precipitates  or soap films, b u t  hardness i s  not known to be 
hazardous t o  health. 
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Tota l   co l i fo rm  counts  were  done a t  a l l  sample l o c a t i o n s  and 

depths.   Stat ion 3 was the   on l y  one w i t h  any ev idence  o f   co l i fo r r r l   w i th  

1/100 and 10/100 ml a t  0 and 3 m r e s p e c t i v e l y .   S t a t i o n  3 i s   t h e   c l o s e s t  
s t a t i o n   t o   t h e  community o f  Burwash Landing,  which i s   t h e  most l i k e l y  

source  o f   these  bacter ia .  These values were well  below  the  100/100 m l  

recommended 1 imi t (Working Group  on  Water Qual i t y  Objectives,  1977). 

3.1.7 Kluane  Lake - a t   D e s t r u c t i o n   B a l   ( r e s u l t s   i n  Appendix I [y ] ) .  

I n  Kluane  Lake a t  Des t ruc t i on  Bay, d i sso l ved  oxygen concentrat ions were 

a l l  h igh,   ranging  f rom 97% sa tu ra t i on   t o   super -sa tu ra t i on .  The pH values 

were a l l   v e r y   c l o s e   t o   t h e   l o w  end o f   t h e  8.3 t o  9.0  recommended range 
(Working Group  on  Water Qua l i t y   Ob jec t i ves ,   1977) .   To ta l   a l ka l i n i t y  

ranged  from 63 t o  80 ppm. With no h e a l t h - r e l a t e d   r e s t r i c t i o n s ,   t h e s e  
v a l u e s  a r e  c e r t a i n l y  acceptable f o r  human consurrrption. 

The t o t a l  phosphate, n i t r i t e ,   n i t r a t e  and  ammonia 

c o n c e n t r a t i o n s   a t   a l l   s t a t i o n s  and depths  were  below  the  detection 

1 im i t s .   Tu rb id i t y   va lues  were a1 1 below  the 5 FTU acceptab le   leve l  
(Working Group  on  Water Qual i ty   Object ives,   1977) .   Tota l   organic   carbon 

values were a t   o r  1 ess   t han   t he   de tec tab le   concen t ra t i on   a t  a1 1 s t a t i o n s  
and  depths.  Inorganic  carbon  values  ranged  froin  16 pprrl t o  19 ppm; these 

va lues   a re   s im i l a r   t o   t hose   ob ta ined   a t  Burwash Landing and, again,  are 

cons ide rab ly   h ighe r   t han   t he   va lues   o f   o the r   l akes   su rveyed   i n   t h i s  

study. 
C o n d u c t i v i t y   r e s u l t s  were  between  150 and 172 Mmhos/cm. These 

a r e   i n   t h e   r a n g e   r e q u i r e d   f o r   s u p p o r t   o f  a heal thy  mixed  populat ion  o f  

f i s h ,  as  were t h e   r e s u l t s   f r o m   t h i s   l a k e   a t  Burwash  Landing. 

The concentrat ions  of   copper,   lead,  z inc,  cadmiunl, n i cke l ,  
manganese  and  molybdenum were   be low  de tec t i on   l im i t s   f o r   bo th   d i sso l ved  
and ext ractable  determinat ions.   Dissolved and e x t r a c t a b l e   i r o n  

concentrat ions were  below 0.3  ppm, the  acceptable 1 imit (Working Group  on 

Water Qua l i t y   Ob jec t i ves ,  1977).  Dissolved  mercury  concentrat ions were 

undetectable i n   a l l  samples  except S t a t i o n  8 a t  4 m depth where the  

concen t ra t i on  was  0.95 ppb; t h i s   h i g h   c o n c e n t r a t i o n  of mercury  could be 

due t o  sample con tamina t ion   o r   ana ly t i ca l   e r ro r  as  no other   va lues 
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ref lec t   the   p resence  o f   mercury .   D isso lved  a rsen ic   concent ra t ions  were 

a l l  low,  ranging  f ro ln  less  than 0.001 ppm ( d e t e c t i o n   l i m i t )   t o  0.002 ppm. 

The c o n c e n t r a t i o n   o f   d i   s s o l  ved cal  ciuln was between 29 and  32 

ppm. Dissolved nlaynesiurn concerltrat ions  ranged  from 6.9 t o  8.8 pprn.  The 

dissolved  hardness  values were between 100 t o  120 ppm. Ex t rac tab le  
ca lc ium  concentrat ions  ranged  f rom 29 t o  32 ppm and ex t rac tab le  rnagnesium 

concentrat ions  ranged  f rom 7.5 t o  8.6 ppm. 
Extractable  hardness was 110 ppm i n  a1 1 samples. These values 

f o r  hardness  are above the  recommended 100 ppm 1 imit (Workiny Group on 
Water  Qual i t y  Object ives,  1977) but   are  not   hazardous  to   heal th .  

To ta l   co l i fo rm  counts  were  low, ranging fro111 0/100 m l  t o  10/100 
1111. As was t h e   s i t u a t i o n   n e a r  Uurwash Landing,   the  h ighest   to ta l  

co l   i f o rm  coun ts  were  found i n   t h e  samples taken   c loses t   t o   t he  community; 
however,  they  are  low enough t o  be o f  no cause f o r  concern  at   the  present 

t i me. 

3.2 Bottom Fauna 
The i n v e r t e b r a t e   d a t a   c o l l   e c t e d   i n   t h i s   s u r v e y  rllay be ota ined 

on  request  from  the  Etlvironlrtental  Protection  Service's Yukon o f f i c e  (Room 
225  Federal  Bui ldiny,  Whitehorse, Yukon) ( r e q u e s t   t o   f i l e  #4400-5-14/1). 

The d i v e r s i t y  and evenness  values were ca l cu la ted  and tab led  
(Table 1). I n   c o n s i d e r i n g   t h e   d i v e r s i t y  and evenness  values, none are 
except ional .  The lowest   va lues   fo r   bo th  o f  these  inver tebra te   cornun i ty  
c h a r a c t e r i s t i c s  were  obta ined  a t   Stat ion 1 on  Marsh  Lake  where the  Yukon 

R i v e r   f l o w s   o u t   o f   t h e   n o r t h  end o f   t he   l ake .   S ta t i ons  5, 6, 7 and on 
T e s l i n  Lake seemed t o  have some o f   t h e   h i g h e s t   o f   a l l   t h e   d i v e r s i t y  and 

evenness  values;  these  could  possibly be coupled  wi th  somewhat h igher  
a l k a l i n i t y  values.  Tagish  Lake  stat ions  a lso had some o f  the   h igher  

va lues,   a l though  the  on ly   water   chemist ry   resul t   which showed anyth ing 
unusual was a s l i g h t l y   h i g h e r   c o l i f o r m   c o u n t  a t  S t a t i o n  5 than a t  o ther  

s ta t i ons .  The r e s t   o f   t h e   d i v e r s i t y  and evenness  values showed f a i r l y  

s i m i l a r   v a l u e s   i n   a l l   t h e   l a k e s .  Most invertebrate  communit ies  shared 

t h e   c h a r a c t e r i s t i c  o f  1 ow d i v e r s i t y   ( r e 1   a t i  ve t o  southern  waters) and 

moderate evenness. None o f   t h e   s t a t i o n s  seemed p a r t i c u l a r l y  unusual  or 

a f fec ted   by  any d is turbances i n  t h e   p r i s t i n e   w a t e r   q u a l i t y  of the  lakes. 
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I n  Tagish  Lake  the most comnon inver tebra tes  were Dipterans and 

01 igochaetes,   fo l  1 owed c l o s e l y  by Gastropods and Pelecypods (Tab1 e 2 )  
S t a t i o n  5 had the   g rea tes t   va r ie t y   o f   t ypes   o f   i nve r teb ra tes .  The only  water 
chemis t r y   resu l t s   wh ich   i nd i ca te  any d i f f e r e n c e   a t   t h i s   s t a t i o n   a r e   d e t e c t -  
a b l e  manganese concent ra t ion  and a t o t a l   c o l i f o r m   c o u n t   o f  20 per  100 ml. 

I n  Bennett  Lake  (and  Nares  Lake) ( Table 3 )  Dip te ra  and 01 igochaeta 

were  again  the most common inve r teb ra te  Sroups.  There  were h i g h e r   d i v e r s t i y  
va lues  a t   the  Nares  Lake  Stat ions 7 and 8; S t a t i o n  7 was l o c a t e d   i n  a small 
shal low bay  and  had h igh   va lues   f o r   a l ka l i n i t y ,   ha rdness ,   t u rb id i t y ,   o rgan ic  
and inorganic  carbon,  conduct iv i ty,   calc ium, magnesium and a co l i fo rm  count  

o f  40 per  100 m l ;  S t a t i o n  8 had h i g h   v a l u e s   f o r   t u r b i d i t y ,   i r o n  and t o t a l  

phosphate. 
Tesl in  Lake was again  dominated by Dipterans and Oligochaetes 

a l though  there  were a var ie ty   o f   o ther   spec ies   a lso   p resent .  

Marsh  Lake had Dipterans, 01 igochaetes and Pelecypods i n  equal 

numbers a t   a l l   s ta t i ons .   Gas t ropods  were almost as common as t h e   f i r s t  
th ree .   S ta t ions  5, 6 and 7 a l l  had  sandy bottoms, t o  which  the  lower 

d i v e r s i t i e s  may have  been a t t r i b u t a b l e .  
Lake  Laberge was also  dominated by Dipterans and Oligochaetes. 

Gastropods and Pelecypods were also  present i n   t h e   s h a l l o w e r   s t a t i o n s   b u t  
were  not  found a t  S ta t i ons  3 and  8,  which  are  both  deeper  than 12 meters. 

A t  Kluane Lake, t h e  Burwash Landing  Stat ions 1, 2 ,  7 and 8 a l l  
showed very l i t t l e   i n   t h e  way o f   i nve r teb ra tes ,   wh i l e   s ta t i ons  3 ,  4 ,  5 and 6 
had  greater   var ie ty .  The sparsely  populated samples a1 1 had a gravel   or  
coarse sand subs t ra te ,   wh i le   the   o thers  had f i ne  sand t o  s i l t  substrates.  A t  

Des t ruc t i on  Bay, D ip te ra  was the  most commonly found  group‘  of  invertebrates. 
The o n l y   s t a t i o n s   w i t h   l i m i t e d   v a r i e t y   o f   t y p e s  were 6 and 7, both  of  which 

h a d   v e r y   f i n e   s i l t   s u b s t r a t e .  
The benth ic  fauna  from the   l akes   s tud ied   i n   t h i s   su rvey  were 

compared w i t h   r e s u l t s  found  by Whithler  (1956) on A t l i n  and Tagish  lakes, 
Clemens ” e t  a1 (1968) on Tesl i n  Lake and Kussat  (1972) on A i s h i h i k  Lake. 
Benthic  community  composition was s i m i l a r   ( i n   t h i s  1977 survey  work) t o   t hose  
O f  the  three  above-mentioned  studies.  Apparently human impact has no t  

subs tan t ia l   1y  a1 tered  the  environment and the  seven loca t ions   covered  by   th is  

r e p o r t  may be considered  typ ica l  of n o r t h e r n   l a k e s   i n   r e l a t i o n   t o   t h e i r  
ben th i c   f auna l   cha rac te r i s t i cs .  
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