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ABSTRACT 

A base1 ine   inventory   o f   water   chemis t ry ,   sed iment ,  and 

b i o l o g i c a l   c o n d i t i o n s  on f i v e  streams  near  Stokes  Point and K ing   Po in t  
was undertaken  by  the  Environmental  Protection  Service. The streams 

i nvest iga ted   inc luded Deep Creek, Babbage, T r a i l  , Crow, and Spr ing  

Rivers.  Sampling was conducted i n  August 1982 and August 1983. 
The streams  surveyed have  been prev ious ly   ca tegor ized  as being 

e i t h e r  a mountain  or  tundra  stream  based on t h e   o r i g i n   o f   t h e  head- 

waters   reg ion.  The water  chemistry  of  mountain  streams was t y p i c a l l y  

h i g h e r   i n  pH, c o n d u c t i v i t y ,   f i l t e r a b l e   r e s i d u e ,   a l k a l i n i t y  and hard- 

ness.   Th is   d i f ference was fu r ther   suppor ted  by h igher   concent ra t ions  

o f   e x t r a c t a b l e   c a l c i u m  and  magnesium i n   b o t h   t h e   w a t e r  and sediment 

sampl es  from  mountain  streams. 

T h i r t y - f i v e   s p e c i e s   o f   b e n t h i c   i n v e r t e b r a t e s  were i d e n t i f i e d .  

D ip te rans  were  the most dominant  group  both i n  terms  o f  number o f  
species and number o f   i n d i v i d u a l s   c o l l e c t e d .  A new species  of  amphi- 

pod, Synure l la  sp., was co l lec ted .   Bo t tom  fauna  da ta   ind ica ted   tha t  

h i g h e r '   d e n s i t i e s  were  assoc iated  wi th   c lean,   gravel   subst rates and 

sampl ing   d id   no t  show any no t i ceab le   d i f f e rences  between the  mountain 

and  tundra  stream  types. 



R€SUM€ 

Un inventaire de base  de l a  chimie de 1 'eau  des s6diment et  
des conditions biologiques de cinq rivigres prPs du P o i n t  Stokes e t  du 
P o i n t  King f u t  entrepris par le  Service de Protection de 1'Environ- 
nement.  Les riviiires examin6es  comprennent le ruisseau Deep, insi que 
les  rivisres Babbage, Trail, Crow et Spring.  L'6chantillonnage f u t  men6 
en aoOt 1982 e t  aoirt 1983. 

Les riviPres inventori6es on t  6t6 prdal ab1 ement cat6gori s6es 
c o r n  6 tan t  soi t une rivisre de  montagne ou de toundra, bas6 sur 1 a 
r6gion d'oij l a  source origine. La chimie de l 'eau des rivigres de 
montagne f u t  typiquement  plus  haute pour les mesures  de pH, conduc- 
t i v i t 6 ,  rdsidus filtrables, a l k a l i n i t 6  e t  dureti. Cette  diffgrence f u t  
d e  p lus  supportge par  p l u s  hautes conentrations de calcium e t  magn6sium 
extractables, tous deux trouv6es dans les 6chant i l  lons d'eau e t  de 
s6diments  des riviiires de  montagne. 

Trente cinq espgces d'invert6br6s benthiques furent 
identifiges. Les diptiires  furent l e  groupe le plus dominant a u t a n t  en 
term de  nombre d'espiices que  de  nombre d ' i  ndividus rdcol t6s. Une 
nouvelle espiice  d'amphipode, Synurella sp. f u t  6colt6e. Les  donn6es 
de l a  faune  benthique indiquent de plus hautes densit6s  lorsqu'associ6e 
avec  des substrats de graviers, mais  ne gmont ran t  pas  de diff6rences 
perceptibles  entre  les  rivigres de  montagne e t  de toundra. 
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INTRODUCTION 

In  recent  years,   the  development  of   Yukon's  north  coast has 

been a major  concern  to  governments,   pr ivate  industry,   nat ive  peoples,  

and conserva t ion   o r9an iza t ions .  The mos t   con t rove rs ia l   p ro jec ts  have 

been a deepwater p o r t  and shorebase f a c i l i t y  proposed  by  Gulf Canada 

Resources  Inc. a t  Stokes  Point ,  and a q u a r r y   w i t h   p o r t   f a c i l i t y  

proposed by P e t e r   K i e w i t  Sons L td .  a t  K ing   Po in t .  Due t o   t h e   s c a r c i t y  

o f  b i o l o g i c a l   i n f o r m a t i o n   a t   t h e s e   s p e c i f i c   l o c a t i o n s ,   i n  1982 the  

Environmental   Protect ion  Service  undertook a base1 ine   inventory   s tudy  

a t  both  Stokes  Point  and K i n g   P o i n t   ( A l l a n  and Mackenzie-Grieve,  1983). 

Th i s   s tudy   y ie lded  some i n t e r e s t i n g   r e s u l t s ,   e s p e c i a l l y   w i t h   r e s p e c t  to 

t h e   b e n t h i c   i n v e r t e b r a t e  community a t  S tokes   Po in t .   In   o rder  t o  

broaden and increase  th is   da ta ,  a f o l l o w  up survey was conducted i n  

August,  1983. 

This  study examined f i ve   ma jor   s t reams  wh ich   d ra in   in to   the  

Beau fo r t  Sea between  Stokes  Point and K ing   Po in t   (F igu re   1 ) .  Two 

sarnpl i n g   s t a t i o n s  were l oca ted  on  each o f  the  streams. Measurements o f  

water   qua l i t y   ( tempera ture ,   d isso lved oxygen, n u t r i e n t s ,   e x t r a c t a b l e  

me ta l s )  and s e d i m e n t   c h a r a c t e r i s t i c s   ( p a r t i c l e   s i z e ,   e x t r a c t a b l e  

m e t a l s ,   o i l s  and grease)  were made.  The ben th i c   i nve r teb ra te  community 

was  a1 so examined a t  each s t a t i o n .  
The 1983 exped i t i on  t o  Yukon's  north  coast a1 so i n c l  uded a 

f o l  low-up  survey o f  the  coastal   waters  near  Stokes  Point .  The r e s u l t s  
are  presented i n  a companion r e p o r t   ( A l l a n  and blackenzie-Grieve,  1984). 
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2 STUDY AREA 

The study  area i s   l o c a t e d   i n 1  and o f   t h e   B e a u f o r t  Sea coast-  

l i n e   i n   t h e   B r i t i s h  Mountains and  on the  Yukon Coasta l   P la in  of the  

Yukon T e r r i t o r y   ( F i g u r e   1 ) .  

Sanpl i n g   s t a t i o n s  were es tab l i shed  on f i ve   Nor th   S lope  

streams  (Figure 1); Spr ing   R iver   (S ta t ions  1 and 21, Crow R ive r  

( S t a t i o n s  3 and 41, T r a i l   R i v e r   ( S t a t i o n s  A,  B, C, and S ta t i ons  5 and 

6 ) ,  Babbage 2 i v e r   ( S t a t i o n s  7 and 8 ) ,  and Deep Creek ( S ta t i ons  9 and 

10).  A t  l e a s t  two  sampl ing  stat ions were l o c a t e d  on each  stream; one 

i n   t h e  headwaters  region and a second i n   t h e  downstream  reaches, 

approximately 15-35  rneters  above  sea l e v e l .   S t a t i o n   l o c a t i o n s  

attempted t o  d u p l i c a t e  where poss ib le ,   the   sampl ing   s i tes   es tab l i shed 

by  McCart e t  a1 (1974). 

The s t reams  surveyed  represent   two  broad  categor ies  o f  

streams as c l a s s i f i e d   b y   C r a i g  and  McCart (1974) being  mountain and 
tundra  s t ream  types.   Mounta in   s t reams  or ig inate i n  t h e   B r i t i s h  

Mountains and represent   the   la rger   r i vers   in   the   s tudy   a rea .  Water- 

sheds o f   t he   t und ra   s t reams   a re   con f ined   w i th in   t he   coas ta l   p la in  

r e g i o n  and o f ten   ex tend   i n to   t he   Buck land   H i l l s .   C ra ig  and  McCart 

( 1 9 7 4 )   c l a s s i f i e d  Deep Creek and S p r i n g   R i v e r  as tundra  streams and 

Crow, T r a i l  and  Babbage R ivers  as mountain  streams. 
A d e s c r i p t i o n  o f  the sampling s t a t i o n s  i s  provided i n  Table  1 

and  accompanied by photographs i n   F i g u r e s  2 t o  13. 
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FIGURE 2 STATION 1. LOCATED I N  THE  HEADWATER  REGION OF THE 
SPRING  RIVER WITHIN THE  BUCKLAND H I L L S .  

F I G U 2 E  3 STATIOfJ 2. LOCATED ON A  WIDE  SWEEPING NEAEJDER OF THE 

S P R I l i G   R I V E R   I N   T i i E   C O A S T A L   P L A I N   R E G I O N .  PERMAFROST 

STREAMBANKS ARE ACTIVELY  SLUMPING  INTO THE  STREAM 

CHANNEL. 
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F I G U R E  4 STATION 3. LOCATED I d  THE  HEADWATLK  REGION OF THE CROW 

R I V E R   W I T H I N  THE B R I T I S H  F.1OUMTAINS. 

F I G U A E  3 L T A T I O N  4. LOCATED I N  A BRAIDED  SECTION OF THE CROW 

R I V E R  Oi,! THE  COASTAL  PLAII-I. 
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FIGURE 6 STATIOtd 5. LOCATED I N  THE  CEidTKAL  2EGIOI;I OF THE T M I L  

R IVER Ihl THE B R I T I S H  IIIOUIJTAINS. 

F IGURE 7 STAl' ION 6. LOCATED ON THE  LONER  REACHES OF THE T A A I L  

RIVE.II 014 THL CnASTAL  PLAI I I .  
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FItiIIKE 8 STAT1Oi.l 7 .  LOCATED 200 IIETRES DOW:.ISTREAK OF A 5 m H I G d  

WATERFALL ON TriE  EASBAGE  RIVER. 

F I L U R E  9 - AERIAL   V IE \J  
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F IGURE 10 STATIOIJ 8. LOCATED IN THE LOWER REACHES OF THE  BABBAGE 

RIVER. 

F IGURE 11 AERIAL   V IEW OF THE  HEADWATERS  REGION OF DEEP CREEK, A 

TUNDRA  STREAM,  AT S T A T I O N  9. 
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a 

FIGURE 13 STATION 10. LOCATED I N  THE  CENTRAL  PORTIOIJ OF DEEP  CREEK, 
NEAR KI IJG  POINT.  

a 

L 
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NETHODS 

Field work was conducted on August 6 ,  1982 and August 6 and  

7 ,  1983. A he1 icopter was used t o  access a1 1 of the sampling stations.  

3.1 Water Qual i t y  

Water chemistry d a t a  was c o l l  ected and analysed as described 
i n  Appendix 1, Table 1. 

The parameters measured i n  the f ie ld  included  flow, tempera- 
ture,  conductivity , dissolved oxygen, and pH. The flow measurements 
were estimated a n d  are  therefore, very  approximate.  Dissolved oxygen 
measurements were  compensated i n  the f ie ld  for " i n  s i  t u  temperature and 
atmospheric  pressure. Sol u b i 1  i t y  tables from A P H A  e t  a1 (1981) were 
used to  calculate  percent  dissolved oxygen saturation.  Results  for  the 
fie1 d measurement of pH are incomplete due t o  the pH meter becoming 
unserviceable  duri ng f ie ld  work. 

A 1 l i t r e  water sample was collected for determination of 
non-fil  terabl e residue  content. This  water sample was fi l   tered through 
a pre-wei ghed, 1.5 um ql a s s   f i b re   f i l t e r  i n  the f ie ld .  The f i l   t e r  was 
f o l  ded,  then sealed i n  t i n  foil  , placed on dry ice and subsequently 
analyzed a t  the Environmental Protection  Service Laboratory i n  

idhi tehorse. 
Water samples f o r  nutrient and extractable metal analysis 

were collected a n d  subsequently  analyzed a t  the Environmental 
Protection  Service Laboratory i n  West Vancouver, British Columbia, The 
sample for  nutrients was collected  in a two-1 i t r e  polyethylene 
container and kept cool throughout  transportation. The sample for 
extractable  metals was collected in a 200 ml polyethylene  container and 

preserved w i t h  concentrated n i t r i c  a c i d .  

3.2 Sediment 

Three  sediment samples were collected a t  each station using 
an a l u m i n u m  scoop shovel. Samples  were placed into geochemical  sample 

I 

L 

Ir 
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bags  and  then  inside  plast ic  Whir lpackTM  bags. Samples were 

immediate ly   f rozen on d r y   i c e  anti m a i n t a i n e d   a t  a cool  temperature 

throughout   t ranspor t .  

The sediment  samples  were  analyzed f o r   e x t r a c t a b l e   o i l s  and 

grease,   ex t rac tab le   ne ta l  s ,  and p a r t i c l e   s i z e   a t   t h e   E n v i r o n m e n t a l  

P r o t e c t i o n   S e r v i c e   L a b o r a t o r y   i n  West Vancouver, B.C. A d e s c r i p t i o n  o f  

the  sediment sample p repara t i on  and a n a l y s i s   i s  shown i n  Appendix 1, 

Table 2. 

3.3 Bottom Fauna 

Bottom  fauna  samples  were c o l l e c t e d   u s i n g  a Surber  Sampler 

(0.09 m2) w i t h  a mesh open ing   s i ze   o f  0.363 mm. Three r e p l i c a t e s  

were  taken a t  each s t a t i o n   r e p r e s e n t i n g  a t o t a l  sample  area o f  0.27 m2. 
Bottom  fauna  samples  were i n i t i a l l y   p r e s e r v e d   i n  a 10% 

f o r m a l i n   s o l u t i o n  and l a t e r   t r a n s f e r r e d   i n t o  a 70% methanol s o l u t i o n  
a f te r   debr is   separa tTon.  Samples  were i d e n t i f i e d  and enumerated  by D r .  

Charles J .  Low, a c o n s u l t i n g   b i o l o g i s t ,   i n  Nanaimo, B r i t i s h  Columbia. 

D r .  Low c o n f e r r e d   w i t h  Mr. Ed B o u s f i e l d   o f   t h e   b i a t i o n a l  Museums o f  

Canada i n  a t t a w a ,   O n t a r i o ,   f o r   i d e n t i f i c a t i o n   o f  an amphipod. 

To numer ica l l y  compare t h e   i n v e r t e b r a t e   d a t a ,   d i v e r s i t y  and 

evenness  indices were ca l cu la ted   us ing   t he   f o l l ow ing   f o rmu lae  as 
descr ibed by Pielou ( 1 9 7 5 ) :  

9 
S p e c i e s   D i v e r s i t y   ( H I )  = -C ( P i  l o g l o   P i )  

i =1 
where P i  = n i /N  

n i  = t o t a l  number o f  i ndiv idua 

i. t h  genus i n  one  sample 

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

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

1 s   i n   t h e  

i d e n t i f i e d  

taxonomic 

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

Evenness ( J ' )  = H ' / l o g  g 



- 14 - 

4. 

4.1 

RESULTS AND DISCUSSION 

Water Q u a l i t y  
a 

I 

The water  chemistry  data and concen t ra t i ons  o f  e x t r a c t a b l e  

metals  are  presented i n  Appendix 11, Tables 1 and 2, respec t i ve l y .  The 

d a t a   c o l l e c t e d   f r o m   T r a i l   R i v e r  on  August 6, 1982 d i d   n o t   i n c l u d e  

ex t rac tab le   me ta l  s ana lys is .  
In   rev iew  o f   the   water   chemis t ry   da ta   (Append ix  11, Table 11, 

the  tundra  s t reams  (Stat ions 1, 2, 9 and  10)   revea led   cons is ten t ly  

l ower  pH (7.2 t o  7.81, c o n d u c t i v i t y   ( 9 5   t o  135  umhos/cm), f i l t e r a b l e  

res idue   (102   t o  136 mg/l ) , a l k a l i n i t y   ( 1 7 . 5   t o   7 0   m g / l  ) ,  'and hardness 

(58.6 t o  99.2 mg/ l ) .  The h ighe r  pH, c o n d u c t i v i t y ,   f i l t e r a b l e   r e s i d u e ,  

a l k a l i n i t y ,  and hardness  associated  wi th  the  mountain  streams  ref lect  

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

( C r a i g  and ! { d a r t ,  1974) .   Stat ions 9 and  10 (Deep Creek)  recorded 
cons is ten t ly   lower   va lues   in   these  parameters   than  S ta t ions  1 and 2 

(Sp r ing   R ive r ) .   S ta t i ons  5 and 6 ( T r a i l   R i v e r )  were c o n s i s t e n t l y  

h ighe r   t han   t he   o the r   s ta t i ons   i n   t hese   pa ramete rs .  The upstream 

s t a t i o n  on Crow R ive r   (S ta t i on   3 )  and the  downstream s t a t i o n  on the 
Babbage R i v e r   ( S t a t i o n  8) were  cons i   s tent ly   lower  i n  these  parameters 

when compared t o   t h e i r  companion s t a t i o n s .  The comparat ive  analys is  of 

these  parameters; pH, c o n d u c t i v i t y ,   f i l t e r a b l e   r e s i d u e ,   a l k a l i n i t y ,  and 

h a r d n e s s ;   r e f l e c t s   t h e   r e 1   a t i  ve  presence o f  t he   B r i t i sh   Moun ta ins  

phys iog raph ic   un i t   i n   t he   respec t i ve   s t ream 's   wa te rshed  and t h e   i n t e r -  

ac t i on   w i th   t und ra   t r i bu ta ry   s t reams   (C ra ig  and McCart,  1974).  Streams 

having  h igh  va lues i n  these  parameters  would  have a correspondingly 

h i g h   p e r c e n t a g e   o f   t h e i r   w a t e r s h e d   i n   t h e   B r i t i s h   M o u n t a i n s .  

D isso lved oxygen l e v e l s  were a1 1 h igh  (>85%) which i s   t y p i c a l  

o f   u n p o l l u t e d ,   f l o w i n g   w a t e r   d u r i n g   t h e  summer per iod.  The 111% 

sa tu ra t i on   obse rved   a t   S ta t i on  7 r e f l e c t s   t h e   a e r a t i o n   a f f e c t   t h a t   t h e  

canyon  and water fa l l   loca ted   immedia te ly   ups t ream has  on d i sso l ved  

oxygen l e v e l s   ( F i g u r e  8). 

I 

I 

P 

I 

I, 
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N o n - f i l t e r a b l e   r e s i d u e   l e v e l s  were genera l l y  <5 mg/l a t  

ups t ream  s ta t i ons  and s l i g h t l y   h i g h e r   a t   t h e  downstream s t a t i o n s   w i t h  

e x c e p t i o n   o f   S t a t i o n s  7 and 8. S t a t i o n  10 showed the  h ighest   va lues 

f o r   c o l o u r ,   t u r b i d i t y ,   t o t a l   p h o s p h a t e s ,  amnonia, and ch lo r i de .  Deep 

Creek f i t s   t h e   c r i t e r i a   o f  a tundra  stream as de f ined by Cra ig  and 

McCart (1974) who ind i ca te   t ha t   t und ra   s t reams   a re   t yp i ca l l y   s ta ined  

brown,  have  lower  concentrat ions  of   calc ium and  magnesium and a lower 

a l k a l i n i t y ,  pH and  conduct iv i ty   than  mounta in  s t reams  o f   the Yukon 

nor th   s lope.  
The resu l t s   ob ta ined   f rom  the   ex t rac tab le   me ta l s   ana lys i s  

(Appendix 11, Table 2)  have been compared t o  recommended l e v e l s   f o r  

d r i n k i n g   w a t e r  and a q u a t i c   l i f e ,   w h i c h   a r e  summarized i n  Appendix I ,  
Table 3. Recommended l e v e l s  for d r i n k i n g   w a t e r  and a q u a t i c   l i f e   a r e  

usual  l y  expressed as to ta l   me ta l  s whereas  our resu l t s   a re   g i ven  as 

ex t rac tab le   meta l  s. L e v e l s   f o r   e x t r a c t a b l e   m e t a l s  will be less  than 

t o t a l   m e t a l  s f o r  a p a r t i c u l a r  sample,  however i n  samples w i t h  low NFR 

va lues   t he   resu l t s  will i n   p r a c t i c e  be v e r y   s i m i l a r .  
Concent ra t ions   o f  aluminum a t   S t a t i o n s  2, 8 and 10 s l i g h t l y  

exceeded  the recommended l e v e l   f o r   a q u a t i c   l i f e .   T u r b i d i t y   a t   S t a t i o n  

10 and c o l o u r   a t   S t a t i o n s  2 and 10 s l i g h t l y  exceeded  the recommended 

1 eve1 s f o r   d r i n k i n g   w a t e r .   C o n c e n t r a t i o n   o f   i r o n  a1 so exceeded the  

d r i n k i n g   w a t e r  1 imi t s  a t  S ta t i ons  2 and 10. A1 1 other  parameters were 
safe ly   be low  the recommended guide1 i nes. A general  trend  observed was 

t h a t   l e v e l s   o f  aluminum, iron,  potassium, manganese,  and sodium 

i n c r e a s e d   a t  all downstream loca t i ons .  

The metals  which had c o n c e n t r a t i o n s   ( e x t r a c t a b l e )   a t   o r  below 

the   de tec t i on  limit i n c l u d e d ;   s i l v e r  ( .0005 mg/l 1, arsenic  (.0005 

mg/ l ) ,   boron ( .001 m g / l ) ,   b e r y l l i u m  (.001 mg/ l ) ,  cadmium (.0005 mg/ l ) ,  

c o b a l t  (.005 mg/l),  chromium ( .005 mg/l ), copper ( .001 mg/ l ) ,  

molybdenum (.005 m g / l ) ,   n i c k e l  (.02 mg/l),  phosphorous ( .05 mg/l ), l ead  

(.001 mg/l),   antimony (.05 mg/l) ,   selenium (.05 m g / l ) ,   t i n  (.01 mg/ l ) ,  
t i t a n i u m  (.002 mg/l),  vanadium (.01 mg/ l ) ,  and z i n c  (.002 mg/ l ) .  The 

most  abundant  element  present i n   t h e   w a t e r  was calc ium  (range 14.3 t o  
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60.7 mg/ l ) .  Magnesium (4.0 t o  9.6 mg/l),  sodium (0.3 t o  5.3 mg/ l ) ,  and 

s i l i c a  (1.2 t o  1.8 mg/l)  were a1 so p r e s e n t   i n   n o t i c e a b l e   q u a n t i   t i e s .  

The h i g h e s t   l e v e l s   o f   i r o n  and potassium  were  observed a t  
S t a t i o n s  2 and 10 which were the  downstream  locat ions i n   t h e   t u n d r a  

streams. The mountain  streams when compared t o  the  tundra  streams were 
t y p i c a l l y   h i g h e r   i n   c o n c e n t r a t i o n s   o f   c a l c i u m  and  magnesium. 

4.2 Sediments 

The r e s u l t s   o f   t h e   s e d i m e n t   p a r t i c l e   s i z e   a n a l y s i s   a r e  

presented i n  Appendix 111, Tables l a  and lb. Most  samples had a low 

pe rcen tage   o f   f i ne   t ex tu red   ma te r ia l  and  a high  percentage  of   gravel  

s i ze   pa r t i c l es   a l t hough   excep t ions   a re   no ted  a t  S t a t i o n  3 and  two 
r e p l i c a t e s   a t   S t a t i o n  1. S t a t i o n  4 had  the  h ighest quant i t y  o f   f i n e  
m a t e r i a l   w i t h  up t o  32% less   t han  .15 mm p a r t i c l e   s i z e   i n  one 

subsample. O b t a i n i n g   t r u l y   r e p r e s e n t a t i v e   s u b s t r a t e  samples w i t h   t h e  

method  used i s   u n l i k e l y   s i n c e  some o f  t h e   f i n e s   a r e   l o s t   i n   t h e   c u r r e n t  

dur ing  sampl ing and the   l a rge r   bou lde rs   a re   no t   i nc luded   i n   rep resen ta -  

t i v e   p r o p o r t i o n s   i n   t h e  sample. Only  the  smal ler   than .15 mm p a r t i c l e  

s i z e  component was ana lyzed  fo r   ex t rac tab le   meta ls .  

The r e s u l t s  o f  the   o i   1s  and grease, and ext ractable  meta l  

analys is ,   are  presented  in   Appendix  I 1  I , Tables 2a  and 2b. The r e s u l t s  

o f   t h e   o i l s  and grease  analysis  vary due to   the   ana ly t i ca l   p rocedures  

however no e l e v a t e d   l e v e l s  were  observed i n   t h e  samples from 1982 o r  

1983. 
The r e s u l t s   o f   t h e   e x t r a c t a b l e   m e t a l s   a n a l y s i s  were compared 

f o r  general  purposes t o   v a l u e s   i n   s e v e r a l   o t h e r  Yukon streams as 

r e p o r t e d   i n   M a t h e r s   e t  a1 (1981). The concent ra t ions  o f  cadmium, i ron ,  

manganese,  molybdenum, sodi um, s i 1   i c a ,   t i n ,  and z inc  were  comparable. 

Aluminum,  barium,  calcium,  mercury, and s t ron t i um  were   s im i l a r ,   bu t  

s l i g h t l y   h i g h e r   i n  range; w h i l e  chromium,  copper, magnesium,  sodium, 

phosphorous,  lead, and vanadium  were s i m i l a r ,   b u t   s l i g h t l y   l o w e r   i n  

range. 
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II 

II 

1 

The tundra  streams,  Stdt ions 1, 2, 9 and 10 were  considerably 

l ower   i n   sed imen t   concen t ra t i ons  o f  calcium, magnesium, and phospho- 

rous.   Th is   data  suppor ts   the  d i f ferences i n  water  chemistry  para- 

meters,  such as lower  hardness, and re1   a tes   to   the   vary ing   geo log ica l  

fea tures   o f   the   watersheds   fo r   tundra  and mountain  streams. 

The da ta   co l l ec ted  on T r a i l  R i v e r   ( S t a t i o n  A )  (Appendix 111, 

Table  2a) i n  1982 was compared t o  1983 data   (S ta t i ,on  5 )  s ince   t he  

sample l o c a t i o n s   i s   t h e  same. The 1983 data   revea led   h igher   coba l t ,  

lead, and s i l i c a   c o n c e n t r a t i o n s  and lower  potassium and sodium  values. 

The sodium  values  observed i n  the 1982 data was considerably   h igher .  

Th is   d i f ference  probably   respresents   natura l  and  sampl i ng v a r i   a b i  1 i ty  

s ince   t he re   a re  no apparent  disturbances i n   t h e   a r e a .  

4.3 Bottom Fauna 

I 

rl 

I 

I 

A taxonomic l i s t   o u t l i n i n g   t h e  organisms  co l lected i s  

presented i n  Appendix IV, Table 1. The resu l ts   o f   the   bo t tom  fauna 

survey  are  prov ided i n  Appendix IV, Table 2. 
Three  rep1  icate samples w i th   t he   Su rbe r  Sampler  were 

c o l l e c t e d  a t  each s t a t i o n  (0.27 m2 t o t a l  sample  area).   Indiv idual  
samples  were  combined i n t o  one composite  sample  representing  each 

s t a t i o n .  
Fo r t y - th ree   d i f f e ren t   o rgan isms  were co l lec ted   f rom  the   ten  

sampl ing   s ta t ions .   Th i r ty - f i ve   o rgan isms were i d e n t i f i e d   t o   t h e  genus 
1 eve1 . The most  d iverse  order  represented i n  te rms  o f  number o f  

species was D ip te ra ,   w i th   twen ty   spec ies   be ing   i den t i f i ed .  The most 

abundant  groups, as represented by number o f   i n d i v i d u a l s   c o l l e c t e d  were 

i l i p t e r a  ( 3 2 % ) ,  Ephemeroptera (27%) ,  P lecoptera  (16%), AmDhipoda ( l l%),  
and Ol igochaeta (8%).  The species  most  abundantly  represented  were 

Synure l l a  sp., Podmosta sp., B a e t i s  sp., E u k i e f f e r i e l l a  sp., and 

Cricotopus sp. 

There  were  two  unusual   species  ident i f ied i n  the samples. 

The amphipod, Synure l la  sp., has  been i d e n t i f i e d  by M r .  E.L. B o u s f i e l d  

(Pers.  Comm.) as a new ,species and  has  been  added i n t o   t h e   N a t i o n a l  
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T A B L E  2 S U M M A R Y   O F   T H E   B O T T O M   F A U N A   D A T A  

S T A T  I ON  NUMBER OF D I V E R S I T Y   E V E N N E S S   D E N S  I TY 
S P E C I E S   P R E S E N T  ( H ’  ) ( J ’ )  (no./m2) 

1 16  .49  .44 3060 

I 

5 

6 

7 

8 

9 

10 

16 

20 

21 

13  

15 

19 

10 

12 

14 

-89 - 8 0  450 

-8 3 -69 7 0 0  

.56  .45 25 1 0 

.59 .59 

-80 .74 

- 8  1 .7 1 

e64 -82 

.90 .94 

-58 - 6  1 

490 

41 0 

740 

160 

1740 

5 30 
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C o l l e c t i o n   o f   C r u s t a c e a   a t   t h e   N a t i o n a l  Museum o f  Canada, Ottawa. The 

Synure l l a  sp. was found i n  considerable abundance a t   the   ups t ream 

s t a t i o n  on Deep Creek ( S t a t i o n  9) as  wel l  as b e i n g   p r e s e n t   i n   t h e  Crow 

River   (Stat ion  3) .   Bousf ie ld ,   1984  (Pers.  Corn.) i n d i c a t e d   t h a t   t h e  

Synurel l a   i s   t h e   f i r s t   r e c o r d   o f   t h i s  genus i n  Canada and may be the 

m o s t   n o r t h e r l y   l o c a t i o n  on record. 

Another   spec ies   o f   in te res t  was the  dipteran,  Paraphrosylus 

sp., which was found a t   S t a t i o n  4, the  downstream s t a t i o n  on  Crow 

River .  Dr. Low (pers.  corn.) commented that   Paraphrosy lus sp. i s  

recognized as an i n t e r t i d a l   s p e c i e s ,  however, the sample l o c a t i o n  was 

approx imate ly  1 5  meters above sea l e v e l  and 25 k i l omete rs   f rom  sa l t -  

wa te r .   The re fo re ,   t he   i den t i f i ca t i on   i s   mos t   l i ke l y   i nco r rec t .  

Tab1  e 2 presents  a summary of  the  bottom  fauna  data. The 

numbers o f   spec ies   pe r   s ta t i on   va r ied   f rom  10   a t   S ta t i on  8 t o   2 1   a t  

S t a t i o n  4. The Shannon-Weaver diversity  index  values  ranged  from  0.49 

a t   S t a t i o n  1 t o  0.90 a t  S t a t i o n  9. Evenness  values  varied  from 0.44 a t  

S t a t i o n  1 t o  0.94 a t   S t a t i o n  9 as shown i n  Table 2. Popu la t ion   dens i ty  

was l o w e s t   a t   S t a t i o n  8 (160 organisms/meter2)  and  highest a t   S t a t i o n  

1 ( 3060/m2 ) . 
There i s  c o n s i d e r a b l e   v a r i a t i o n   i n   f a c t o r s  such as stream 

grad ien ts ,   f low,  and subst rate  composi t ion among the sample l o c a t i o n s  

as we l l  as bas ic   d i f fe rences  between  tundra and mountain  streams as 
descr ibed  by  Craig and McCart (1974) wh ich   con t r i bu te   t o   na tu ra l  

v a r i a b i l i t y   o f   t h e  benthos. No t r ends   o r   pa t te rns  can be observed i n  
t h e   d a t a   t h a t   r e l a t e   t o  an observable  environmental  condit ion. It i s  

suggested  that  much more in tens ive  sampl ing o f  the  streams  would be 
r e q u i r e d   t o   s p e c i f i c a l l y   c h a r a c t e r i z e   t h e   b e n t h i c   f a u n a   i n  headwater 

versus  downstream  reaches  or  tundra  versus  mountain  streams. 
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APPENDIX I 

COLLECTION,  PREPARATION, AND ANALYSIS 

METHODS OF WATER ArJD SEDIMENT 

SAMPLE S 
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APPENDIX I I I TABLE 1 b PERCENT COMPOSITION OF PARTICLE  SIZE 
FRACTIONS I N  SEDIMENT  SAMPLES  COLLECTED 
A U G U S T  6 A N D  7, 1 9 8 3  ( c o n t i n u e d )  

PARTICLE  SIZE ( m m )  
SAMPLE 
NUMBER 

6- 1 
6 -2  
6-  3 

7-  1 
7 - 2  
7-3 

8 -  1 
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8-3 

9-1  
9 -2  
9 - 3  

10-1  
10 -2  
10-3  

- 0 6 3  

S I L T  
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V .  FINE 
SAND 

1.6 
1 . 1  
1 .o 

x -1 .2  
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1 . 5  - 
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x = l . 7  
SD=O 6 
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1.6 
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0.9 
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x = 2  7 
- 

SD=0.7 

7.9 
3.9 
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x=6  5 
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.5-1 .o > l  .o 
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-.c 
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58  -6 
66.9 
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~ - 5 O . t  
- 

S D =  1 7  . f  
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APPENDIX IV TABLE 1 TAXONOMIC L I S T  OF THE BENTHl C O R G A N 1  S M S  

COLLECTED ( t h e   n u m b e r s  c o r r e s p o n d   t o   t h e  
o r g a n i s m   r e f e r e n c e d   i n  A p p e n d i x  IV,  T a b l e  2 )  

Phy I um 

C I a s s  
O r  d e r  

F a m i l y  
G e n u s   s p e c i e s  

1 .  

2 .  
3 .  
4 .  

5. 

6. 

7. 

8 .  

Nematoda 

A n n e 1   i d a  
O l i g o c h a e t a  

H a p l o t a x i d a  
T u b l f i c i d a e   ( w i t h   h a i r   s e t a e )  
T u b i f   i c i d a e   ( w i t h o u t   h a i r   s e t a e )  
E n c h y t r a e i d a e  

L u m b r   i c u  I i da 
L u m b r i c u l i d a e  

K i n c a i d i a n a   h e x a t h e c a  

A r t h r o p o d a  
C r u s t a c e a  

S u b c l a s s :   C o p e p o d a  
E u c o p e p o d a  

S u b o r d e r :   C y c l o p o i d a  
C y c l o p i d a e  

c y c  I ops  sp. 

S u b o r d e r :   C a l a n o i d a  
D i a p t o m i d a e  

D i a p t o m u s   s p .   ( t y r e l l i )  
Temor i dae 

E u r y t e m o r a   s p .   ( a f f i n i s )  

Amph i p o d a  
S u b o r   d e r :  Gammar i dea 

Gammar idae  
9. S y n u r e l  l a  n. s p . *  

10. 
A r a c h n o i d e a  

A c a r i  

I 
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APPEND I X I V TABLE 1 T A X O N O M I C  L I S T  OF THE BENTHIC O R G A N I S M S  
COLLECTED ( t h e   n u m b e r s   c o r r e s p o n d   t o   t h e  
o r g a n i s m   r e f e r e n c e d   i n   A p p e n d i x  IV, T a b l e . 2 )  

( c o n t i n u e d )  

ri 

I 

L 

I n s e c t a  
P l e c o p t e r a  

Nemour i d a e  
Podmos ta  s p .  

Capn i i dae  
C a p n i a   s p .  

P e r  I'od i d a e  
A r c y n o p t e r y x   s p .  

Ch I o r o p e r  I i dae  
A I 1 o p e r  I a s p .  

E p h e m e r o p t e r a  
Heptag 'en  i i d a e  

C i n y g m u l a   s p .  
B a e t  i d a e  

B a e t i  s sp. 
S i p h l o n u r i d a e  

A m e l e t u s   s p .  

Hem i p t e r  a 

Co I e o p t e r  a 
H a l i p l i d a e  

H a l i p l u s   s p .  
D y t i s c i d a e  

H y d a t i c u s  sp. 
S t a p h y l i n i d a e  ( a d u l t )  

D i p t e r a  

S u b o r d e r :   N e m a t o c e r a  
T i p u  I i d a e  

D i c r a n o t a  sp. 
T i p u l a  s p .  
L imnoph i I a sp.  

A n o h p e l e s   s p .   ( a d u l t )  
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APPEND I X I V TABLE 1 T A X O N O M I C  L I S T  OF THE BENTHIC O R G A N 1  S b l S  
COLLECTED ( t h e   n u m b e r s   c o r r e s p o n d   t o   t h e  
o r g a n i s m   r e f e r e n c e d   i n   A p p e n d i x  I V ,  T a b l e  2 )  
( c o n t i n u e d )  

2 5  
26 
27  

28 - 
2 9  
3 0  
3 1  
3 2  
3 3 .  
34 .  
3 5 .  

36 
3 7 .  

38. 

39. 
4 0 .  
4 1  

4 2 .  

4 3  

S i m u l   i d a e  
P r o s  i m u  I i um sp . 
Cneph i a sp. 
S i m u l i u m   s p .  

C h i r o n o m i d a e  
C o r y n o n e u r a   s p .  
h.1 i c r o p s e c t r a   s p .  
E p o i c o c l a d i u s   s p .  
E u k i e f f e r i e l l a   s p .  
H e t e r o t r  i s s o c  I a d  i u s  sp. 
Monod i amesa  sp.  
C r  icotopus sp. 
C a r d i o c l a d i u s   s p .  
D i amesa  sp. 

S u b o r d e r :   B r a c h y c e r a  
D o l i c h o p o d i d a e  

P a r a p h r o s y  1 u s  sp. ( ? )  

E m p i d i d a e  
W e i d e m a n n i a   s p .  
H e m e r o d r o m i a  S D .  

C h e l   i f e r a  s p .  
E m p i d i d a e  s p .   ( a d u l t )  

S u b o r d e r :   C y c l o r r h a p h a  
M u s c i d a e   ( A n t h o m y i i d a e )  

L i m n o p h o r a  

Mol I u s c a  
G a s t r o p o d a  

M e s o g a s t r o p o d a  
V a l v a t i d a e  

V a l v a t a   s p .  

S P  

L 
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I 

Q 
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Ir 

It 
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