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Baseline  investigations of environmental  quality  in the Mt.  Hundere 
study  area  were  carried  out  in  June, 1988, and  again  in  June 1990. These 
studies  were  in  response  to  mineral  exploration  and  eventual  development of the 
Mt.  Hundere (Sa Dena  Hes)  Lead/Zinc  mine.  The  surveys  investigated  water 
quality,  sediment  chemistry  and  percent  particle  size  distribution,  and  benthic 
invertebrates  in  the  drainages  surrounding  the  mineral  development  area. 

Extractable  lead  and  zinc  concentrations  found  in  water  samples  were 
at  maximum  levels  recommended  for  aquatic  life.  Stream  sediment  chemistry  was 
comparable  to  sediment  compositions  found  in  other  mineralized  areas  in  the 
Yukon.  Benthic  invertebrate  populations  appeared  significant  in  numbers  and 
diversity  compared  with  other  recent  surveys. . . 



Une  etude  de  base  de  la  qualite de l'environnement  dans  la  region 
du Mont  Hundere  a  et6  conduite  en  juin 1988 et de nouveau en juin 1990. Ces 
etudes  repondent h l'exploration minike et  l'eventuel  d6velopment  d'une  mine 

" 4 -  de plomb/zinc  (Sa  Dena  Hes)'au  Mont  Hundere.  Les  investigations pormient Sur 
la  qualite  de  l'eau,  la  composition  chimique  des  sediments,  la  distribution  du 
pourcentage  des  dimensions  des  particules, et des  invertebres  benthiques  des 
drainages  adjacents  au  developpement  mineral de la  region. 

Les  concentrations de plomb  et  zinc  extractable  dans  les khantillons 
d' eau  etaient  au  taux  recommend6  maximum  pour la protection de la  vie 
aquatique. La composition  chimique  des  sediments  etait  comparable a celle  des 
sediments  Cchantillonnes  dans  d'autre  region  mineralises du Yukon. L e s  

populations  benthiques  semblent  etre. plus abondantes et diversifiees que 
d'autre  etudes r6centes. 



. iii . 

TABLE OF CONTENTS 

ABSTRACT .............................................................. i 

RESUME ................................................................ ii 

TABLE OF CONTENTS ..................................................... iii 
. . -a: . 

List of Tables ................................................ 
List of Figures ............................................... 

1.0 INTRODUCTION .................................................. 
1.1 Study Area ............................................... 

2 . 0  mTEOD ........................................................ 
2.1 Water Chemistry .......................................... 
2.2 Sediments ................................................ 
2.3 Bottom Fauna ............................................. 

3.0 RESULTS AND DISCUSSION ........................................ 
3.1 Water Quality ............................................ 
3.2 Sediments ................................................ 
3.3 Benthic  Fauna ............................................ 

4 . 0  CONCLUSIONS ................................................... 
REFERENCES .......................................................... 
AClWOWLEDGEMerJTS ..................................................... 
APPENDICES ........................................................... 

iv 

V 

1 

2 

6 

9 

10 

11 

11 

19 

20 

21 

22 



- iv - 

" .- 

TABLE 

1 Descriptions of Sample  Stations in the Mt. Hundere Study L 

Area ..................................................... 
2 Sampling  Program Summary ................................. 
3 Comparative Sediment Values of Other Yukon 

Mineralize Areas .......................................... 
4 Summary  Table of Invertebrate Abundance and 

Taxonomic Distribution f o r  1988 and 1990. .................. 
5 Summary of Benthic Invertebrate Sampling 

f o r  1988 and 1990 ......................................... 
6 Diversity  and Evenness at Other Study Areas ............... 

7 Percent  Similarity Index f o r  1990 and 1988 Stations ........ 

4 

9 

11 

13 

15 

16 

17 



- v -  

FIGURE PAGE 

1 Location of study Area .................................... 2 

2 Sample Station Locations ................................. 3 

3 Benthic Invertebrates  Cluster Analysis ................... 18 

- - -  - - -  



- 1 -  

1.0 

The Mt.  Hundere  lead  and  zinc  deposits  were  discovered  in 1962. 

Significant  exploratory  work  was  done  by  CIMA  Resources  between 1979 and 1982, 

delineating 250,000 tonnes  of  ore  reserves. 
- * *  

Canamax Resources  acquired  the  property in 1984 and  completed  Over 

20,000 metres of diamond  drilling  by 1988. As a  result,  estimated  ore  reserves 

were  increased  dramatically  in a number of zones  surrounding  Mt.  Hundere. A 

baseline  water  quality  survey  was  carried  out  by  the  Department of Indian  and 

Northern  Affairs  in  August, 1985 (INAC  unpublished  data). 

Frame  Mining  Corporation  and  Hillsborough  Resources  Limited  purchased 

the  property in 1989 and  conducted  definition  drilling  and  an  environmental 

baseline  study (Mt. Hundere  Joint  Venture  Initial  Environmental  Evaluation,  May 

1990). Frame  Mining  transferred  their  interest .to Curragh  Resources  Inc.,  which 

became  the  manager of the  joint  venture. 

Environmental Protection conducted  the first  of  two  baseline 

investigations  in  June, 1988 which  included  sampling of water,  sediments  and 

benthic  organisms.  The  Department of Indian  and  Northern  Affairs  carried  out 

a second  water  quality  survey  in  September, 1988(INAC unpublished  data). 

Environmental  Protection  carried  out  a  second  baseline  survey  in  June 

1990 covering  the  False  Canyon  Creek  and  Tom  Creek  drainages.  Meanwhile,  the 

Mt.  Hundere  Joint  Venture  passed  through  an  environmental  assessment  and 

review,  and  was  granted a water  licence in 1991. The Mt.  Hundere  (Sa  Dena  Hes) 

lead/zinc  mine  and  mill  began  producing  concentrate  in  August 1991. 
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1'. 1 gtudv Area 

M t .  Hundere is approximately 50 km north of Watson Lake, Yukon 

Terr i to ry  and has an elevation  of 1574 m above sea level (Figure 1) .  Mineral 

exploration  has  occurred above 1219 m. The property is situated on the drainage 

divide between t h e  Tom Creek and False Canyon Creek  catchments.  False Canyon 

Creek drains  into  the  Frances  River 55 km upstream of its confluence  with the  

Liard  River. Tom Creek flows d i r e c t l y   i n t o  the Liard River. The average  annual 

precipi ta t ion  for  the region i s  between 400-600 nun. The average  annual  daily 

temperature l i e s  i n   t h e  range  of -9 to -1l.C (Wahl, 1987). 

- "  4 -  
. .  

" 4 -  

... - - . -  

Eighteen sample s t a t i o n s  were set up within the study  area  (see  Table 

1). Stat ions 1, 2 and 3 were located on an upper circumference of M t .  Hundere, 

i n  unnamed creeks. The remaining  s ta t ions  are   located i n  False  Creek, Tom 

Creek ,  and t h e i r   t r i b u t a r i e s ,   a s  well as i n  the Frances  and  Liard  Rivers 

. . . . _. - -. . . - . - . .. . - - - - . . " . . 

(Figure 2 )  . 



FIGURE 2 : SAMPLE STATION LOCATtOeJS 
MT. HUNDERE 
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DESCRIPTIONS OF SAMPLE STATIONS IN THE MT. HUWDERE STUDY AREA. 
LOCATION 

60'31'N by 128"56'W, headwaters 
of  Tom Creek, Tributary 5,  0.5 
km from exploration  camp,  at 
water  supply pump station. 
Elevation 1190 m. 

60'32'N by 128'57'W, headwaters 
of False  Canyon  Creek 1.0 km 
north  of  camp,  on mine road 30, m 
downstream  of  fill  from  road 
construction. Elevation 1220 m. 

60'33'N by 129'01'W, headwaters 
of False.Canyon Creek Tributary B 
at road crossing. 

60'28'N by 129'07'W, Frances 
River  Tributary A 1.75 km from 
Campbell Hwy, upstream of bridge 
crossing. Elevation 740 m. 

60'18'N by 129'00'W, Tom Creek, 
upstream of Campbell Hwy. 
Elevation 762 m. 

60'20'N by 128"56'W, Tom Creek 
Tributary 2, 200m upstream of  Tom 
Creek. Elevation 780m. 

60'22'N by 128"51'W, Tom Creek 
upstream  of Tributary '2 
approximately  6km. Elevation 
81Om. 

60'23'N by 128'48'W, Tom Creek 
Tributary 5. Elevation 830m. 

60'26'N by 128'44'W, Tom Creek 
approximately 2.5h downstream of 
Tom Lake. Elevation 840m. 

60'26'N by 128"45'W, Tom Creek 
Tributary 4, upstream of Tom 
Creek  approximately lkm. 
Elevation 840m. 

REMARKS 

Samples were taken downstream 
of camp and upstream of pump 
station.  Banks  10% overhung 
with Willow. Substrate of 
mixed cobble. 

Substrate of large boulders to 
60 - a n  diameter and smaller 
cobble. Steep gradient (3.5: 
1) has stream cascading in 
series of pools and  falls. Ice 
at 4 m downstream of station. 

Bank heights 0.25 to 0.5  m, 
and are erodible and  undercut; 
.overhung  by  Willow. Samples 
taken below bridge. 

Bank heights, 0.2 to 0.4  m, 
erodible and undercut but with 
good grass cover to  the bank's 
edge. 

Creek approximately 1Sm wide. 
and approximately 0.30 m deep. 
Willow along banks.. . ' 

Creek approximately 3m wide 
and about .4m deep. Willow 
along bank. 

Creek approximately 9m wide 
and approximately 0.8m  deep. 
Willow along bank. 

Creek approximately 5.5m wide 
and approximately 0.5m deep. 
Willow and grasses along bank. 

Creek approximately 3m wide 
and approximately 0.3m deep. 
Willow, grasses and spruce s 
along bank. 

Creek width and depth not 
measured. Willow and grasses 
along bank. 
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STATION  DESCRIPTION REMARKS 

11 

12 

13 

14 

15 

16 

17 

18 

60'31'N by 128'46'W, Upper  False 
Canyon  Creek  approximately 9km 
downstream of Station 
2. Elevation  880m. 

60'36'N by 128'46'W, False  Canyon 
Creek.  Elevation 790111. 

60'38'N by 128'49'W, Oscar  Creek. 
Elevation  730m. 

60'39'N  by  128'53'W, False  Canyon 
Creek.  Elevation 720m. 

60"39'N by 128'53'W, False  Canyon 
Creek  Tributary B. 
Elevation  720m. 

60'41'N  by  129'03'W, False  Canyon 
Creek  approximately  60m 
upstream of Frances  River. 
Elevation  680m. 

60'42'N by  129'03'W, Frances 
River  upstream of False 
Canyon  Creek  approximately 
1.5km. . 

60'28'N by 129'07'W, Frances 
River  upstream of the 
Campbell  Hwy.  approximately 
200m. 

Creek  approximately 3.5m wide 
and  approximately  0.4m 
deep.  Bank  height  lm  with 
grass  and  willow  cover. 

Creek  approximately  5m  wide 
and  approximately  0.7m  deep. 
Bank  height  0.5m  with  grass 
and  willow  cover. 

Site not  sampled. No suitable 
landing  locations  nearby for 
helicopter. 

Creek  width  and  depth  not 
measured, No invertebrates 
were  collected  because of 
depth.  Bank  height  0.5m  with 
grasses  and  willow  cover. 

Creek  approximately  6.5m  wide 
and  approximately  0.8m  deep. 
Bank  height  1.0m  with  grasses 
and  willow  cover. 

Creek  width  and  depth  not 
measured.  Creek  water  levels 
greatly  influenced  by  Frances 
River  levels.  No  benthic 
invertebrates or sediments 
collected  because of water 
depth.  bank  height  0.2m  with 
spruce,  willow and  grass 
cover. 

Stream  width  and  depth  not 
measured.  Benthic 
invertebrates  and  sediments 
were  not  sampled. 

Stream  width  and  depth  not 
measured.  Benthic 
invertebrates  and  sediments 
were  not  sampled. 
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2 . 0  

Samples  and  field  measurements  at  Mt.  Hundere  were  taken  on  June 

21-22, 1988, and  June 19-21,  1990. At  each  sampling  site,  three  replicates 

samples of water  and  sediments  were  taken  and  a  composite of 3 samples  for 

.. 

benthic  invertebrates.  Methods of sample  collection,  preservation,  and 

analysis or identification  are  listed  in  Appendix I. 

2.1 Water Chemist- 

Water  samples  were  collected  at 15 sample  sites. A description  of 

water  sample  collection,  preparation,  analytical  methods,  and  detection  limits 

are  given  in  Appendix I, Table 1. Measurements of water  temperature, 

conductivity, pH, dissolved  oxygen  and  flow  were  made  at  each  site.  Samples 

sent  to  the  laboratory  were  analysed  for  alkalinity,  chloride,  fluoride,  true 

COlOUr,  conductivity,  pH,  total  hardness  and  hardness  as  Ca+Mg , an"lonia-N, 

nitrite+nitrate,  total  phosphorous,  filterable ( F R )  and  non-filterable  residues 

( N F R ) ,  sulphate  and  turbidity. For the 1988 survey,  extractable  metals  analyses 

were  performed (IcP scan),  with  a  request  for  the  higher  sensitivity  Graphite 

Furnace  procedure  on  samples  where  lead  and  zinc were  below ICP detection.  The 

1990 survey  included  dissolved,  extractable,  and  total  metals  analyses,  with 

Graphite  Furnace  procedure  requested  on  samples  where  lead,  copper,  cadmium, 

or  silver  were  below ICP detection.  Both  surveys  included  the  following  metals: 

Aluminum ( A l l  
Antimony ( Sb 
Arsenic ( A s )  
Barium  (Ba) 
Beryllium  (Be 
Boron (B) 
Cadmium  (Cd) 
Calcium  (Ca 1 
Chromium  (Cr 
Cobalt (Co 

Copper ( Cu) 
Iron (Fe) 
Lead (Pb) 
Magnesium  (Mg) 
Manganese ( M n )  
Molybdenum  (Mo) 
Nickel  (Nil 
Phosphorous 
(P) Selenium  (Se) 
Silicon (Si) 

Silver (A) 
Sodium (Na) 
Strontium  (Sr 
Tin  (Sn) 
Titanium  (Ti) 
Vanadium  (V) 
Zinc  (Zn) 
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The  analyses  were  completed at  the  Environmental  Protection  Service 

Laboratory, 4195 Marine  Drive,  West  Vancouver,  B.C. 

The  percent  dissolved  oxygen  saturation  point  was  determined by 

calculating  the  dissolved  oxygen  saturation  point ( S I )  from  the  formula: 

S" S P  (ALPHA et a1 1980) 
7 60 

where, SI = dissolved  oxygen (DO) saturation 
concentration  at the . in  situ 
temperature  and  atmospheric  pressure 

S = dissolved  oxygen (DO) saturation 
concentration  at  sea  level  for  the in 
si.tu  temperature. 

P = atmospheric  pressure (mm Hg) at 
si.te  elevation. 

field DO x 100 = % DO  saturation 
S' 

where,  field DO = dissolved  oxygen  measured  in  the 
field  and  adjusted f o r  field  conditions. 

2 . 2  Sediments 

One  set of triplicate  sediment  samples  were  taken at each  station. The 
Samples  were  shipped  to  the  Environmental  Protection  Laboratory, 4195 Marine 
Drive,  West  Vancouver, B.C.  and  analysed  for  leachable  metals  and  percent 
particle size  distribution  according  to  the  Wentworth  Classification  System. 
A description of sediment  collection,  preparation  and  analysis  methods  are  given 
in  Appendix I, Table 2. 
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2.3 Bottom Fauna 

Three  benthic  invertebrate  samples  were  taken  with  a  Surber  sampler 
(500um mesh  size) . The  invertebrates  collected  from  three  replicate  Surber 
samples,  taken  on  a  short  reach of stream  at  each  station,  were  combined  in  a 
1 litre  bottle  and  considered  as  the  sample f o r  that  station.  Each  sample, 
therefore  consisted of 3 grabs  combined.  Samples  were  sorted,  identified  and 
enumerated  by D r .  C. Low, consulting  invertebrate  biologist  from  Nanaimo, 
British  Columbia.  The  methods  of  sample  collection  and  preservation  are 
described  in  Appendix I, Table 3 .  

L 

Indices of benthic  community  ,diversity  and  evenness  were 
calculated  using  the  following  formulae  (Pielou 1975): 

n 
Species  Diversity (HI) = - (Pi log,,Pi) 

i= 1 

where,  Pi = ni / N 

ni = number of individuals  in  the  ,&th  most  specific 

N = total  number of individuals  identified  to  specific 
taxonomic  group  (ie.  genus)  at  one  sample  location. 

taxonomic  group (ie. genus)  at  one  sample  location. 

n = total  number of taxonomic  groups  (ie.  genus) 
identified at  one  sample  location. 

Evenness (J' ) = H' / log,,n 

Percent  Similarity  Index:  The  benthic  invertebrate  communities 
collected  during  the  two  surveys  were  compared  using  a  percent  similarity  index 
(Psc) formula  described  by  Brock (1977): 

k 

i=l 
Psc = 100 - 0.5 x la-bl 

where a and  b  are,  for  a  given  genus,  percentage  of  the  total  samples A and B 
which  that  genus  represents. The absolute  value of their  difference  is  summed 
over all genera,  k. The  Psc  compares  the  percentage of genera  present  at  two 
different  locations  but  is  not  a  comparison  of  total  invertebrate  abundance.  The 
information  produced  by  the  percent  similarity  index  was  plotted  into a cluster 
using  the  nearest  neighbour  clustering  method. 
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Tab le  2 shows t h e   d i f f e r e n t   f i e l d   a c t i v i t i e s   p e r f o r m e d   d u r i n g   t h e   s u r v e y s  of 
June  1988  and  June 1990.  

TYPE OF SAMPLES COLLECTED 

S I T E  
SAMPLE WATER S T W ?  BLVNTIIIC ST=Y 

DESCRIPTION DATE QUALITY SEDIHENTS :NVERTEBWITES' ncd 

1 Headwaters Tom C r .   T r i b u t a r y  5 21-Jun-ae x x 
2 

X 
Headwaters of F a l s e  Canyon 2 z .  21-~un-a8  x x X 

3 Headwaters   False  Canyon C r .  T r i t s t a r y  0 22-Zun-e8 X 
4 Frances  River Trib. A @ br idge   c ros s ing   22 - Jun-$8  X 

x X 

5 
:< 

22-zun-a~ x 
x x 

Tom C r .  u/s  Campbell  Hwy. b r i d g e  x X 

3 Headwaters of F a l s e  Canyon C r .  ?rib.  B 20-Gun-90 X .. X X 
4 Frances  River T r i b .  A @ br idge   c r c s s ing   20 - Jun-00  X .. < 
5 

X 
Tom C r .  u /s .Campbel l  Hwy. bri5ige  21-Jun-90 X x X 

x 
6 Tom C r .  Trib. 2 (2OOm 4 s )  Tom C r .  

:3 
19-Zun-?O X x X X 

7 
8 

Tom Cr .  19-Zun-30 . X x X X 
Tom C r  . Trib. 5 19-Jun-00 X x X X 

9 Tom Cr.  Outflow  from Tom Lake  19-Jun-90 X X 
10  Tom C r .  T r i b .  4 19-Cun-Jc) X 
11 Upper   False  Canyon  Cr.  19-An-30 X x X X 
1 2  F a l s e  Canyon C r .  T r i b .  5 19-;un-?C) X .. V X X 
13 Oscar C r e e k  n o t  zi0r.e b e c a u s e   s i t e  is i n a c c e s s i b l e  
13 F a l s e  Canyon ,Cr. .J/S :f :rib. 5 .  " 1 "-JAra-:" ..- 
15 F a l s e  Canyon C r .  T r i b .  3 19-;un-?0 X x X X 
16 F a l s e  Canyon C r .  21-Zun-30 X 
1 7  Frances  R. u/s of F'aise 2any-x 3 .  
19 

zL-;iJrA-?,2 :< 
Frances  R. @ Hwy. Bridge  21-Jun-30 X 

" 
" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-==I======te==P=IP " ~ f P ~ = = = S = ~ ~ ~ ~ ~ ~ = " ~ ~ ~ ~ ~ ~ ~ ~ = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - " " ~ " " " "  

< 

X 

. - .. 

""~""""""""""~"""""""~""""-"-""--"-"--"-----"""-"""""-" 

3 . 0  

3.1 

WSULTS AND DISCUSSION 

water Qualitv 

The r e s u l t s  of water   qua l i ty   ana lyses   a re  l isted i n  Appendix 11, Tables 
1 (June,  1988)  and 2 ( June ,   1990) .   No te   t ha t   s easona l   va r i ab i l i t y  is not  
accounted for i n   t h e   d a t a   g e n e r a t e d  by t h e  two surveys.  

Water temperatures  ranged  from 0.5 i n   t h e   s m a l l   a l p i n e   t r i b u t a r y  t o  
12.5 OC i n  Tom Creek .  Alkal ini ty   ranged  f rom 32 mg/l as CaCO,, t o  192 mg/l a s  
CaCO, a t  s t a t i o n  4, and dissolved calcium w a s  p re sen t   i n   concen t r a t ions   ove r  20 

mg/l i n  False Canyon and Tom Creeks ,  i nd ica t ing  good buf fe r ing   capac i ty .  pH was 
s l igh t ly   a lka l ine   th roughout   the   s tudy   a rea ,   ranging  from 7 . 5  a t   s t a t i o n  3,  t o  
8.5 a t   s t a t i o n  4 .  

Tom Creek  and  False Canyon C r e e k  contained  moderately t o  very  hard 
water. The Tom Creek catchment  ranged in   hardness   f rom 8 1  t o  1 4 7  mg/l   as CaCO,. 
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The  False  Canyon  Creek  catchment  ranged  from 107 to 169 mg/l  as  CaCO,. 
Conductivity  readings  were  all  less  than 250 wihos/cm. Suspended  solids  and 
turbidity  were  generally  very  low  in  both  catchments  during  the  June  sampling 
period. 

" - -  Nutrient  levels  were  at  low  concentrations-throughout  False  Canyon  and 
Tom  Creek  catchments.  Nitrite  was  undetectable,  and  nitrite + nitrate  was  below 
0.050 mg/l  throughout  the  survey  area.  Two  exceptions  .should  however  be  noted. 
Station 2 on  June 1988 had  nitrite + nitrate  mean  levels  of 0 . 2 8 8  mg/l. Also 

one  replicate  at  Station 5 which  was 3.06 mg/l,  and  appears to be  erroneous,  as 
the  other  two  replicates  were  both  below  the  detection  limit  of 0.005 mg/L. 
Ammonia  was  generally  below  or  near  the  detection  limit,  except  for a mean  value 
of 0.010 mg/l  at  the  mouth of Tom  Creek  in  the 1988 survey. 

Metals  concentrations  were  generally  low in both catchments. The metals 

of interest  in t h e  combined data set are primarily copper, lead, and zinc.  

Total  copper  ranged  from < 0.0009 mg/l in the  Frances  River  to 0.0023 
mg/l  in  False  Canyon  Creek  at  station 12 in 1990. The  reconmended  guideline  for 
total  copper  is 0.002 mg/l  for  medium  hardness, to 0.004 mg/l  for  hard  water 
(Appendix 1, Table 4 1 . 

Total  lead  ranged  from 0.0010 mg/l in Upper  False  Canyon  Creek  to 
0.0096 mg/l  at  station 12 on False  Canyon  Creek in 1990. The  recommended 
guideline  for  lead  concentration  is  identical  to  that of copper.  Sub-lethal 
effects  of  low  levels  of  lead  on  various  fish  species  have  been  demonstrated  in 
lab  tests,  but  generally  in  soft  water  for  early  life  stages  (Moore  and 
Rarnamoorthy, 1984). 

Total  zinc  measurements  were  all  below  detection  limit  of 0.002 mg/l, 
except  for  Station 2 in 1998 where  the  mean  zinc  concentration  was 0.032 mg/l 
(S .D. 0.007) . However,  extractable  levels  were  found at Station 3, 11, 15 in 
1990 with  the  values  of 0.015, 0.004 and 0.003 mg/l  respectively.  These  could 
be  related  to  contamination  since  dissolved  metals  are  also  below  detection 
limit.  The  recommended  guideline  for  zinc  concentration  is 0.03 mg/l  total 
zinc. 

The  acute  toxicity  of  the  above  metals is modified  by  hardness,  but 
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chronic  toxicity  is  not  (CCREM, 1987). Given  the  low  volumes  available  for 
dilution  in  False  Canyon  Creek  combined  with  background  concentrations of 
metals,  particularly  lead,  contributions  from  mine  effluent  would  have  to  be  low 
if the  recommended  guidelines  are  to  be  maintained  instream. 

4 -  
" 3.2 Sediments 

Results of the  sediment  survey  are  presented  in  Appendix 111, with 
percent  particle  size  in  Table 1 and  sediment  chemistry  in  Table 2. Metals  were 
listed  as  dry  weights  and  recorded in crg/g. 

Metals  appear  to  exist  in  high  concentrations  only  in  sediments  from 
station 2 collected  in 1988. This  site  was  not  samples  in 1990. All other 
sediment  metals  data  are  comparable  to  other  mineralized  areas  in  the  Yukon  (see 
Table 3 ) .  Concentrations of lead  and  zinc  in  sediments  were  one  to  two  orders 
of magnitude  lower  than  those  observed  in  the  Ketza  River  study  area 
(unpublished  report,  Environmental  Protection, 1994). 

TABLE 3 COMPARATIVE SEDIMENT VALUES OF OTHER =ON MINERALIZED AREAS (pg/g)  

Grew Creek Mount  Nansen  Xetza River 

?a 184 I 84 548 1081 10x2 

3.3 Benthic Fauna 

A taxonomic  list of the  benthic  organisms  found  in  the  study  area  is 

presented  in  Appendix IV, Table 1. Sample  site  enumeration  is  in  Appendix IV, 

Table 2. Taxonomic  orders  have  been  grouped  and  presented as total  organisms 

counted  and  the  percentage of the  total  at  each  sample  station  and  these  results 

are  listed  below in Table 4. 
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A total of fifty taxa were  identified in  the 1988 survey, which covered 

5 sample stations. The 1990 survey identified 89 taxa and covered 10 stations. 

Both in 1988 and 1990, the dominant  orders of the overall Sample population were 

Ephemeroptera, Plecoptera and Diptera  (see T a b l e  5). 
L 

" 
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Diptera  were  clearly  the  dominant  order  at  station 6  (76%) and 15 (75%) on 
June 1990 survey  while  Ephemeroptera  were  dominant  at  station 5 ,  1988 (72%) ; 
station 4, 1990 (59%); station 8, 1990 (58%); and  station 11, 1990 (79%). 
Co-dominance  between  the  above  groups  was  found  at  the  other  stations. 
Nematoda  were  a  contributing  order of the  COmxUUnity  at  station 6 and 12 in 
June 1990 with 9 and 10% respectively of the  sampled  population. 

.. . L 

Benthic  invertebrate  analysis  summary  can be found  in  Table 5 .  It  is 
composed of the  total  taxa,  density of invertebrates,  diversity  and  evenness 
indicates for each  stations.  Stations 1 and 15 had  the  highest  evenness  level 
but  station 15 had  the  lowest  density of invertebrates  with  only 129/m2. The 
stations 4 and 8 had  the  highest  density  with 1629 and 1626 respectively 
during  the  June 1990 survey.  Stations 5 and 9 showed  also  high  density  with 
both  greater  than i200 individuals/m2.  Station 5,had the  greatest  number of 
taxa (43) followed  by  station 12 (37). 

In  comparison  with  other  baseline  studies  carried  out  by  the 
department  in 1988, which  employed  the  same  sampling  method,  the  Mt.  Hundere 
benthic  samples  are  above  average  in  total  number of individuals  per  station, 
diversity  and  evenness  (see  Table 6). 

TABLE 6 DIVERSITY AND EVENNESS.AT 0- S W Y  AREAS 

Grew Creek 

DENSITY 
STATION  find. m2) 

1 506 0.66 

2 

0.65 0.55  18 6 3 

0.72 0.72 22 6 

Quill Creek 

3 

0.257 0.180  530 5 

0.618  0.744 1168 4 

0.74 0.576 331 

6 

0.763 0.594  584 . 7 

0.808 0.808 530 

8 

0.734 0.842 278 1 11 

0.669 0.722 693 



- 17 - 

The nearest  neighbour clustering met,hod was used  to show  the  percent 

similarity  between stations during the  two  surveys  (Table 7, Figure 3), The 

cluster showed a  grouping of stations  with  similarities  greater  than 608. 

These  are  composed of stations 8, 4 , 5  and 11. A second grouping consists of 

stations 6, 9, and 15 with similarities  between 42  and 56%. 
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4 . 0  CONCLUSIONS 

1. Extractable levels of lead  and  zinc  are  near  guideline  recommendations. 

Given  the  low  volumes  available  for  dilution in False  Canyon  Creek, 

combined  with  background  concentrations of metals  (particularly  Pb), 

contributions  from  mine  effluent  would  have  to be low if  the  recommended 

guidelines  are  to  be  maintained. 

2. Stream  sediment  chemistry  is  comparable  to  other  mineralized  sites  in  the 

Yukon. 

3 .  Benthic  invertebrate  populations  appear  significant in numbers  and  the 

diversity  compared  with  other  recent surveys. 
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APPENDIX 1 

COLLECTION,  PRESERVATION,  ANALYSIS OR 

INDENTIFICATION METEODS AND WATER 

QUALITY CRITERIA 
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APPENDIX I1 

WATER QUALITl! 
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Order: 
Class: 

1 
2 
3 
4 

6 
5 

1 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 

20 
19 

21 
22 
23 
24 
25 
26 

Order: 

21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

39 
38 

40 

Order: 

Order: 

Family: 

Family: 

Family: 

Family: 

41 

42 

43 

44 

45 
46 
41 
48 
49 
50 
51 
52 

53 
54 
55 

Family: 

56 
Family: 

57 

59 
58 

60 

61 
62 
63 
64 

66 
65 

61 

Family: 

Family: 

----hnmm 

Insecta 
Plecoptera 

Capnia  sp 

Iaoperla  sp 
Isogenoides  sp 

Kogotus  sp 
Megarcys  sp 
Podmosta  sp 

Skwala  (paralella) 
Sweltsa  sp  group 

Utaperla  sp 
Zapada  sp 

Ameletua  sp 
Baetis  sp 
Cinygmula  sp 
Epeorus  deceptivus 

Epeorus  alhertae 
Epeorus  (albertae) 

Ephemerella  coloradensis 
Epeorus  longimanus 

Ephemerella  grandis 
Ephemerella,doddsi 

Ephemerella  inermis 
Ephemerella  mollitia 
Ephemerella  spinifera 
Ephemerella  (grandis?) 

Rithrogena  sp 
Paraleptophlelia  sp 

Ephemeroptera 

Trichoptera 
Unid J / D  

Brachycentrua  sp 
Unid  pupa 

Grensia  sp 
Gloasosoma  sp 

Hydroptila  sp 
Parapsyche  sp 
Pseudoatenophylax  sp 
Rhyacophila  angelita 
Rhyacophila sp 
Rhyacophila  vagrita 
Rhyacophila  (vao\acropedesl 

Ryacophila (acropedes) 
Ryacophila vaccua 

Culicidae adult 
Diptera 

(Corynoptera  sp?) 
Sciaridae 

(Hydrelia sp?) 
Ephydridae 

Palpomyia  sp 
Ceratopogonidae 

Antocha  sp 
Tipulidae 

Dicranota  sp 

Hesperoconopa  sp 
Erioptera  ap 

Ormojia sp 
Hexatoma sp 

Tipula  sp 
Rhabdomaatix  sp 

wididae 
Pupae 
Chelifera  sp 
Weidemannia  sp 
Simulidae 

PKOShUli!JICI Sp. 
Prosimulium  sp  pupa 
Simulium  ap 
Simulium  sp  pupae 

Adult 
Muscidae 

Adult 
Chironomidae 

Unid 31D 
Pupae 

Cardiocladiua  sp 
Brillia  sp 

Constempellina  sp 
Corynoneura  sp 

TNVFQTFRQATF 

70 
69 

11 

13 
12 

14 
75 

11 
16 

18 
19 
80 
81 
82 
83 

85 
84 

81 
86 

88 
89 Family: 

Diamesa  sp 
Eukiefferieila  sp 
Euryhapsrs  sp 
Gymnometriocnemus  sp 

Micropsectra  sp 
Heterotrissocladius  sp 

Orthocladius  sp 
Monopelopia  sp 

Paratendipes  sp 
Polypedilum  sp 
Polypedilum  (pentapedilum) 
Potthastia  sp 
.Psecrrocladius  sp 

Rheocricotopus  sp 
Psectrocladius  sp B 

TanytTirSUS  sp 
Rheotanytarsus  sp 

Thienemannimyia  sp 
Thienemanniella sp 

Unid.  orthocladiinae 
Trichocladius  sp 

90 . 
Order: Collembola 

Isotcmurus  sp 

91 
Order:  Hymenoptera 

Formicidae 

Order:  Homoptera 
92 Family:  Cicadellidae 

94 Family:  Aphididea 
93 Family:  Psyllidae 

Order:  Hemiptera 
95 Family:  Soldidae 

96 Order:  Lepidoptera  larvae 

' Order: Hydracrina 
97 

Subclass:  Arachnida 

98 Hydracarina  sp 
Unid ;iD 

99 
100 Nemannia sp 
101 
102 Wandesia  jp 

Order:  3rlbatei 
Lebertia  sp 

Sperchon  sp 

Class: 
Subclass:  Ccpepcaa 

Crusrasea 

103 Diaptomus  zp 
104 Order: L-clopoida 
105 Order: Calanclda 

106 
107 
108 Poiyphemus  pediculus 

Order:  Cladocera 
Daphnia  rosea 
Euryzersus  lamellatus 

109 Phylum:  Nematoda 

Class : 
Phylum:  Platyhelminthes 

Order: 
Tubelidria 
Turbellaria 

110 Poly~elis coronata 

Phylum: 
Class: 

Annelida 
OliJochaeta 

111 Family:  Lumbrrculidae,  unid J/D 
112 
113 Family:  Enchytraeidae 
114 Family:  Tubifisldae 

Kiccardlana  hexatheca 
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