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ABSTRACT 

Water qua l i t y   (phys i ca l ,   chemica l  and b a c t e r i a l  1 and benth ic  

i n v e r t e b r a t e   d a t a  were  obtained  from  Lake  Laberge  during 1977, 1978  and 
1980  surveys. The i n f l u e n c e  o f  the Yukon R i v e r  and the  human 

se t t lements   near   the   lake   a re   d iscussed.  
The r e s u l t s  have i n d i c a t e d   t h a t   t h e   w a t e r   q u a l i t y  o f  the  upper 

end o f  Lake  Laberge has  been a f f e c t e d  by the  City of  Nhi tehorse sewage 
1 agoon  and t o  a l e s s e r   e x t e n t  by the  set t lement   near  Deep Creek, 

suggested by t h e   l e v e l  o f  c o l   i f o r m   b a c t e r i a .  



RESUHE 

Des donn6es phys i co -ch im iques   e t   bac t6 r io log iques  de 1 'eau du 
1 ac  Laberge de  &me que des r ' e s u l   t a t s  ,de l a  faune  benthique  ont 6t'e 
obtenues  durant  les  6tudes  1977,  1978 e t  1980. L ' i n f l u e n c e  du f l e u v e  
Yukon e t  des hab i ta t ions   huna ines   p r6s  du l a c  y es t   d i scu t6e .  

L e s   r 6 s u l   t a t s   o n t  i ndiqugs que l a  qual i te' de 1 'eau du l a c  
Laberge a 6 t 6  a f f e c t i e   p a r   l e   s y s t h e  de t r a i t e m e n t  des  eaux use'es de 

l a   v i 1   l e  de Whitehorse e t   p a r   l e s   r i k i d e n t s   p r &  de Deep Creek dans une 
moindre mesure, sugger; p a r   l e   n i n e a u  de b a c t 6 r i e s   c o l i  formes. 
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1 INTRODUCTION 

Dur ing   t he  summers o f  1977,  1978  and  1980 the  Environmental  

P r o t e c t i o n   S e r v i c e  (EPS) ,  Yukon Branch   under took   t he   co l l ec t i on   o f  
wa te r   qua l i t y   i n fo rma t ion   f rom  Lake   Laberge .  The purpose was t o  
p rov ide   da ta  on re levant   parameters  before and a f t e r  Whitehorse sewage 

1 agoon i n s t a l l   a t i o n  and to   de te rm ine   t he   con t r i bu t i on  of cot tages  a long 
t h e   l a k e s h o r e   t o   b a c t e r i a l   l e v e l s   i n   t h e   w a t e r .  

The purpose o f   t h i s   r e p o r t   i s   t o   c o m p i l e   t h e   i n f o r m a t i o n  
gathered  and  provide a summary o f   cond i t i ons   f o r   t he   va r ious   pa ramete rs  

i n   r e l a t i o n   t o   w a t e r   q u a l i t y   s t a n d a r d s .  The in fo rma t ion   reco rded  will 
be  o f   va lue   i n   assess ing   t he   e f fec t i veness   o f   f u tu re   upg raded  sewage 

t r e a t m e n t   f a c i l i t i e s   i n   t l h i t e h o r s e  and t h e   i n f l u e n c e  on rece iv ing   wa te r  
qual  i ty . 

D u r i n g   t h e   p e r i o d   o f   i n f o r m a t i o n   c o l l e c t i o n ,   t h e r e  were 
changes in   l abo ra to ry   p rocedures ,  some  new sampl ing   s ta t ions  were  added 

and some sampl ing  stat ions  deleted  which  has made comparison o f   da ta  
d i f f i c u l t .  
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2 STUDY AREA 

Lake  Laberge i s   l o c a t e d   a t  61" 11' N l a t i t u t e  and 135" 1 2 '  W 

l o n g i t u d e   i n   t h e   c e n t r a l   s o u t h e r n   p a r t   o f   t h e  Yukon T e r r i t o r y   ( F i g u r e  
1). The l a k e  i s  a p a r t   o f   t h e  Yukon River  hydrographic  system and i s  

s i t u a t e d   a b o u t  30 km downstream  from  the c i t y   o f  Whitehorse sewage 

t r e a t m e n t   p l a n t   d i s c h a r g e .  The l a k e   i s  48 km long.  The upper 14 km 
was sampled. 

The samp l ing   s ta t i ons   a re   a r ranged   i n   t ransec ts   ac ross   t he  
1 ake a t   v a r y i n g   d i s t a n c e s  downstream  f rom  the  conf luence  of   the Yukon 

R i v e r   w i t h   t h e   l a k e .   T h i s   a l l o w s   d a t a   t o  be c o l l e c t e d  and r e l a t e d   t o  

human a c t i v i t y  upstream on the  Yukon R i v e r  a t  Whi tehorse  or  t o  human 
s e t t l e m e n t   a t  Deep Creek  and J a c k f i s h  Bay on Lake  Laberge.  Figure 2 
shows t h e   l o c a t i o n  o f  these  sampl ing  s ta t ions  and  the  per iods  which 
they  were  sampled. A bathymet r ic  map o f   the   s tudy   a rea  i s  presented on 
F i g u r e  3. 
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FIGURE I L O C A T I O N  OF LAKE L A B E R G E  STUDY A R E A  
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FIGURE 2 S T A T I O N   L O C A T I O N S  FOR L A K E   L A B E R G E ,  
1977, 1978 AND 1980 
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FIGURE 3 BATHYMETRIC MAP OF THE LAKE LABERGE 

STUDY AREA 
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3 METHODS 

3.1  Water  Qual i ty 

Temperature,   conduct iv i ty  and pH were  measured i n   t h e   f i e l d  

a t  each s i t e .  Samples  were c o l l e c t e d   f o r   a n a l y s i s   o f   n u t r i e n t s  and 

metals.  These  analyses  were  performed 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   r e g i o n a l   l a b o r a t o r y   i n  West Vancouver.  Appendix I ,  Tab1 e 1 

descr ibes   s tandard   sampl ing ,   p reserva t ion   and  ana ly t i ca l   p rocedures  
used   f o r   a l l   pa ramete rs .   Append ix  I Table 2 shows the   da ta   ob ta ined 

acco rd ing   t o   t he   samp l ing   pe r iod  and the  parameters.  

3.2 Bac t e r i  a 
B a c t e r i a  samples  were c o l l e c t e d   f o r   t o t a l   c o l i f o r m   c o u n t s   i n  

1977  through  1980  and  fecal   col i form  counts i n  1978  through  to  1980. 
These  samples  were  analysed a t   t h e   W h i t e h o r s e   l a b o r a t o r y   o f   t h e  
Envi ronmenta l   Protecton  Serv ice  us ing  the membrane f i l t e r  technique. 
T o t a l   c o l i f o r m   d e n s i t i e s  were  analysed on D i f c o  M-Endo Agar a f t e r  

i n c u b a t i o n   o f   1 8   t o  24 h o u r s   a t  35" C + 0.5" C. F e c a l   c o l i f o r m  
d e n s i t i e s  were  analysed on D i f c o  M-FcAgar a f t e r   i n c u b a t i o n   a t  44.5" C + 

0.2" C f o r  18 t o  24 hours. No p r e i n c u b a t i o n   p e r i o d   a t  room temperature 
was used f o r   f e c a l   c o l i   f o r m s .  

- 
- 

3 . 3  Bottom  Fauna 
The bottom  fauna  sampling  schedule i s  g i v e n   i n   T a b l e  1 

Appendix 111. Bot tom  fauna   co l l ec t i on   p rese rva t i on  and i d e n t i f i c a t i o n  

methods  are  given i n  Appendix I Table 3. The c l a s s i f i c a t i o n  o f  the 
bot tom  fauna  fo l   lows Cumming and  tderri tt (1978) f o r   t h e   i n s e c t s  and 

Pennak (1978) f o r   a l l   t h e   o t h e r  taxonomic  groups. To eva lua te   the  
d i v e r s i t y   o f   t h e  community a t  each  sampl ing  s ta t ion,   the Shannon index 

f o r   d i v e r s i t y  and t h e  evenness  formulae  from  Pielou  (1975)  were  used. 
a )  Shannon d i v e r s i t y   i n d e x  

Hi  = - c ( P i  l o g   P i )  

P i  = n i / N  
n i  - T o t a l  number o f   i n d i v i d u a l  s i n   t h e  

i t h   s p e c i e s  
N = The t o t a l  number o f   i n d i v i d u a l s  

sampled 
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b )  Evenness 

J '  = - c ( P i  l o g  P i )  

l o g  s 
where S = t o t a l  number o f   spec ies  sampled 

F o r   t h e   p u r p o s e   o f   t h i s   r e p o r t ,  S = genera  instead o f  species 

a n d   t h e r e f o r e   n i  = t h e   t o t a l  number o f  i n d i v i d u a l s   i n   t h e   i t h  
genera. 
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4 RESULTS 

4.1 Water  Qual i ty 

The water  qual i ty data  obta ined i n   t h i s   s t u d y   a r e   p r e s e n t e d  
i n Appendix I I. Each survey i s  presented on a separa te   tab le   (Tab le  

1-9).  

4.1.1 Ammonia, N i t r i t e ,   N i t r a t e .  The n i t r o g e n  compound amnonia i s  

abundant  only i n  deoxygenated  water  and  reducing  condi t ions.  It will 
o c c u r   t h e n   g e n e r a l l y   i n   p o l l u t e d   a r e a s  and t h e  hypo1  imnion  o f   eut rophic  

1 akes. The n i t r i t e s   a r e   g e n e r a l l y   a b s e n t   f r o m   t h e   s u r f a c e   w a t e r   u n l e s s  

i t  i s   p o l l u t e d .  The n i t r a t e s   a r e   t h e   u s u a l   f o r m   o f   a s s i m i l a t i o n  of 
n i t r o g e n  by p l a n t s  and are   p rov ided by aerobic  decomposi t ion and by the  

b l u e - g r e e n   a l g a e   a n d   b a c t e r i a   f i x a t i o n .  These  compounds are  
d i s t r i b u t e d   t h r o u g h   t h e   l a k e  by the  thermal  turn-over.  

The maximum recommended leve ls   o f   n i t rogen-compounds   f o r  
d r i n k i n g   w a t e r   i s  0.5 mg/l f o r  ammonia , 1 0   m g / l   f o r   n i t r a t e s  and 1 mg/l 

f o r   n i t r i t e s   ( W o r k i n g  Group,  1977, EPA, 1973) .   In   Lake  Laberge  there  
Mere no va lues   f o r   t he  above n i t r o g e n  compounds which  were above the  

recommended gu ide1   i ne  and u s u a l l y   t h e y  were  near  or  below  the  detecton 

1 imi t. The n i t r o g e n  compound range  from ~0 .005  mg/l t o  0.032 mg/ l   for  

ammonia, <0.01  mg/l t o  0.038 m g / l   f o r   n i t r a t e s  and  always <0.005 mg/l 
f o r   n i t r i t e s .  

4.1.2 Phosphate.  Phosphate i s   u s u a l l y  a l i m i t i n g   f a c t o r   f o r   t h e  

growth  o f   a lgae  (Wetzel  , 1975). The phosphate comes f rom  var ious 
sources,  such  as  degradat ion  of   rocks,   and  organic  matter,   f rom 

p o l  1 u t i  on   by   de te rgen ts ,   f e r t i  1 i zers   o r   o rgan ic   po l  1 u t i  on.  Phosphorus 
i s   r e t a i n e d   i n   t h e  sediments  by  the  oxygenated  water  which  precipi tates 

the  element  (Wetzel  , 1975). The l e v e l  recommended (0.020 mg/l ) i s  
based on l i m n o l o g i c a l   c o n c e r n s   t o   p r e v e n t   e u t r o p h i c a t i o n   o f  a l a k e  

ra ther   than  hea l th   hazards   (Ontar io ,   1978) .   On ly  one s t a t i o n   i n   J u l y  
8-11,  1980, shows a l e v e l   o f  0.182 which was above the  recommended 
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l e v e l .   T h a t   s t a t i o n   i s  #20 a t  25 m depth  which  might be caused by the 

bottom  decomposi t ion i n   s p i t e   o f   t h e  DO l e v e l   w h i c h   i s  10.16 mg/l , and 
90 % s a t u r a t i o n .  The sample migh t  be taken  c lose   to   the   sed iment   water  

i n t e r f a c e ,   t h e  suspended s o l i d  (NFR) a t   t h a t   s t a t i o n  was high,  perhaps 
due t o   d i s t u r b a n c e  by the  sampler. 

4.1.3 Total   Organic  Carbon.  Total   organic  carbon (TOC 1 i s a 

t e c h n i q u e   f o r   e s t i m a t i n g   t h e   o r g a n i c   c o n t e n t   i n   t h e   w a t e r .  A h i g h  
l e v e l   o f  TOC m i g h t   i n d i c a t e   o r g a n i c   p o l l u t i o n .  The O n t a r i o   M i n i s t r y   o f  

Environment ( 1978)  has recommended a maximum l e v e l   o f  5.0 mg/l f o r   t h e  
publ ic  water  supply.   In  Lake  Laberge,  there  were no l e v e l s   t h a t  

exceeded t h i s  1 imi t. The range o f   t h e   v a l u e s   a r e   ~ 1 . 0   m g / l   t o  
5 .O mg/l . 

4.1.4 Co lour   and  Turb id i ty .   Co lour  i s  t h e   r e s u l t i n g   e f f e c t  o f  

d i s s o l v e d  compounds on t h e   a b s o r p t i o n   o f   l i g h t .  Compounds such as 
hydroxy   carboxy l i c   ac id ,  humic  acids,   i ron,  and manganese are  the  most 

i m p o r t a n t   c o n t r i b u t o r s .  The recommended maximum o f  75 p la t inum-cobal  t 
c o l o u r   u n i t s   i s  f a r  greater  than  what i s  found i n  Lake  Laberge  during 

t h e   s u r v e y   i n  1980. 
T u r b i d i t y   i s   t h e  measurement o f   t ransparency   o f   the   water  and 

i s   a f f e c t e d  by p lank ton  and s e d i m e n t   p a r t i c l e s   o f   d i f f e r e n t   s i z e s .  It 

reflects the amount o f  suspended s o l i d s   i n   t h e   w a t e r   w h i c h  can  reduce 

t h e  amount o f  l i g h t   a v a i l a b l e   f o r   t h e   b i o l o g i c a l   p r o c e s s e s .   F o r   L a k e  

Laberge ,   t he   t u rb id i t y  was low, - < 5 FTU w h i c h   i n d i c a t e s  a c lea r   wa te r .  

4.1.5 Ch lo r ide ,   Su l fa te .  The data  obta ined i n  1980 f o r   c h l o r i d e s  

show concent ra t ions   most ly   be low  the   de tec t ion  limit o f  0.5 mg/ l .  The 
l e v e l   f o r   d r i n k i n g   w a t e r   s h o u l d   n o t   e x c e e d   2 5 0   m g / l  . Accord ing   t o  

Wetzel 1975, the  mean c o n c e n t r a t i o n  o f  c h l o r i d e   i n   n a t u r a l   f r e s h   w a t e r  
i s  8.3 mg/l  which i s  above the   concent ra t ion   found  in   Lake  Laberge.  

The recommended l e v e l   o f  250 mg/l ( E P A ,  1973) i s   n o t  exceeded 
i n  Lake  Laberge  which has values  between 4 and 10 mg/l w i t h  some peaks 

o f  39.6 mg/l  and 46.5 mg/l i n  Deep Creek. 
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4.1.6 - pH. I n   l a k e s   w i t h  good b u f f e r i n g   c a p a c i  ty, the  pH of   natura l  

water  varies  between  7-8. The pH o f  Lake  Laberge  varied  between 7.5 

and 8.2 through  the  s tudy,   which i s   f a i r l y   c o n s t a n t ,  and very 

acceptable.  

4.1.7 Conduc t i   v i  ty  , A1 k a l  i n i  ty and  Hardness. The c o n d u c t i   v i  ty 

va r ies   f rom 56 t o  85 umhos/cm i n  mos t   s ta t i ons   excep t   f o r   s ta t i ons  

1,2 and 3 which show values  ranging  from  100-370 umhos/cm. T h i s   i s  
a t t r i b u t e d   t o   t h e   m i n e r a l s   c a r r i e d  by Deep Creek,  which a1 so shows a 

hardness  of 70 t o  230  mg/l as CaC03 compared to   t he   range   o f   t he  
s t a t i o n s  on the  lake  f rom  36-64  mg/ l  as CaC03. The a l k a l i   n i t y   v a r i e s  

f rom 35 t o  50 mg/l as CaC03. The a1 k a l   i n i  ty shows a good b u f f e r i n g  
capac i t y   wh ich   exp la ins  why the pH i s  m a i n t a i n e d   i n  a fa i r ly  narrow 
range.  There  are no recommended l e v e l s   f o r   c o n d u c t i v  
f o r   d r i n k i n g   w a t e r  (EPA,  1973). 

i t y  and a1 k a l i n i t y  

4.1.8 Non-F i l   t e rab l  e Residue - NFR. The NFR i s  t h e   e q u i v a l e n t   o f  

t h e  more fami 1 i a r  suspended s o l i d s .  The r e s u l t s   o f   t h e   s t u d y  show a 
v e r y   l o w   l e v e l   o f  suspended  sol i d s  , a1 ways near   o r   be l  ow the   de tec t i on  
limit. There i s   o n l y  one s t a t i o n   a t   w h i c h   t h e   l e v e l  was h igher  

( S t a t i o n  20-25m, 139  mg/ l ) .   Accord ing   to   the   leve l   o f   phosphate   found 

a t  t h a t   s t a t i o n ,  i t  i s  suggested   tha t   the  sample was c l o s e   t o   t h e  

bo t tom  sur face  where a l o t   o f   s o l   i d s   r e m a i n   i n   s u s p e n s i o n  due t o   t h e  
s low  water movements o r   t h a t   t h e y  had  been d i s tu rbed   du r ing   samp l ing  
a c t i v i t y .  There i s  no c o r r e l a t i o n   w i t h   t h e  number o f   c o l i f o r m s   a t   t h a t  

area. 

4.1.9 F i  1 t e r a b l  e Residue - FR. Thi  s parameter i s  t he   equ iva len t  of 
t h e   t o t a l   d i s s o l v e d   s o l i  ds. It shows the   deg ree   o f   m ine ra l i za t i on  of 

the   water .  The r a n g e   o f   v a l u e s   f o r   t h e   f i l t e r a b l e   r e s i d u e   i s  46-75 
mg/l , w i t h  a peak f o r   s t a t i o n s  1,2 and  3,  (88-305  mg/l 1 which 

co r re la tes   w i th   t he   ha rdness ,  a1 k a l  i n i  ty and c o n d u c t i v i t y   i n   t h e   w a t e r .  
It i s  proposed  by EPA ( 1 9 7 3 )   t h a t   t h e  f i  1 te rab le   res idue  no t   exceed 500 

mg/l , b u t  i t  was  a1 so obse rved   t ha t  no obv ious   e f fec t   resu l t s   f rom an 
excess o f  d i s s o l v e d   s o l   i d s .  
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4.1.10  Oxygen.  The percentage  sa tura t ion   o f   oxygen  in   Lake  Laberge 

ranges  f rom  85120%  which i s   s a t i s f a c t o r y .  A good l e v e l   o f  oxygen i s  
a n   i n d i c a t o r   t h a t   t h e r e   i s  no excess ive  quant i ty   o f   oxygen demanding 

m a t e r i a l  , he lps   t o   t rans fo rm ammonia t o   n i t r a t e ,   t o   p r e c i p i t a t e   t h e  
excess  phosphates,  i ron,  and manganese. 

4.1.11 Temperature.  There was no t h e r m a l   s t r a t i f i c a t i o n   f o u n d   i n  

Lake  Laberge  during  the  three  year  survey.  This  might be caused by the  
h igh   su r face   exposed   to   t he   p reva i l i ng   w ind   t ha t   b lows   sou th  to n o r t h  , 
which i s  the  same o r i e n t a t i o n   o f   t h e   l a k e  and t h e   s h o r t   r e t e n t i o n   t i m e  
o f   t h e   w a t e r   i n   t h e   l a k e  (summer average,  0.52  years, C.H. Pharo, 

personal  communication).  There was  some inc rease   i n   t empera tu re   nea r  
t h e   t r i b u t a r i e s   o f   t h e   l a k e  (Yukon  River , Deep Creek)  as we1 1 as 

shallow  areas  such as J a c k f i s h  Bay. 

4.1.12 Meta ls .  All metals  except a1 urni num, manganese  and i r o n  were 
be low  the   de tec t i on  limit or  under   the maximum recommended l e v e l  (EPA, 

1973) f o r  any s t a t i o n   a t  a1 1 depths and sampl ing  dates.   In   the  case  o f  

a luminum,  the  level   should  not   exceed 0.1 mg/l o f   i o n i z e d   o r  

p o t e n t i a l l y   i o n i z a b l e  aluminum  (Ontario  1978)  because a t  h i g h   l e v e l s  i t  
i s   d e l e t e r i o u s   t o   g r o w t h  and s u r v i v a l   o f   f i s h .  The l e v e l  has  been 
exceeded  several  t imes  (Table I ) b u t  it should be men t ioned   tha t   w i th  a 

pH between 7.5 and 8.2 it i s  r a t h e r   p r o b a b l e   t h a t   t h e  a1 umi num would be 

un ion i zed   (Ke l  so, personal  communication). It i s   c l e a r ,  by t h e  
d i s t r i b u t i o n   o f   e l e v a t e d   l e v e l s ,   t h a t   t h e  Yukon R i v e r   i s   t h e   s o u r c e   o f  

t h e  a1 uminum. The Yukon R ive r   s tudy  by  Bethel 1 (1981) shows t h a t  
s t a t i o n s   n e a r   t h e   l a g o o n   o u t f a l l  and a t   t h e   j u n c t i o n   o f   t h e   T a k h i n i  and 

Yukon r i v e r s  exceed  the recommended l e v e l  s by up t o   t e n   t i m e s .  
Manganese l e v e l s  exceeded  the  leve ls  recommended f o r   d r i n k i n g  

water  (0.05 m g / l   s e t   f o r   a l s t h e t i c   r e a s o n s )   a t   S t a t i o n s  6 and  13  on 
J u l y  10-12,  1978; all s t a t i o n s   e x c e p t   S t a t i o n  2 on  August  22-25,  1978; 

and   S ta t i ons  6,7 and 8 o n   J u l y  8-11, 1980. None o f   t h e s e   l e v e l s  
exceeded  the recommended l e v e l   o f  (1.0 r n g / l )   f o r   a q u a t i c   l i f e .  
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TABLE I ALUMINUM CONCENTRATIONS I N  LAKE LABERGE 
E X C E E D I N G  RECOMMENDED LEVELS 
( A l u m i n u m  ( A I )  r e c o m m e n d e d   l e v e l   f o r   a q u a t i c   l i f e   n o t   t o  
e x c e e d  0.1 m g / l )   ( O n t a r i o   M i n i s t r y   o f   E n v i r o n m e n t  1 9 7 8 )  

J u l y  1 0 - 1 2 / 7 8  

1 7  

1 9  

2 0  

21  

2 4  

2 5  

2 6  

2 7  

2 8  

0 
3 

12  

0 

0 

3 

0 
3 

0 

0 

0 

0 

0.29 
0.32 
0.20 

0.24 

0 - 2 8  

0.21 

0.24 
0 .23  

0.23 

0.36 

0.37 

0.33 

Aug. 2 2 - 2 5 / 7 8  

3 

2 8  

0 0.22 

0 0.22 

J U I V  0 8 - 1 1 / 8 0  

1 1  

1 3  

1 9  

2 0  

2 1  

2 3  

2 4  

25 

2 6  

2 7  

2 8  

1 

1 

0 
0 

25 

0 
1 

0 
1 

0 
1 

0 
1 

0 

0 

0 

# = S t a t i o n   N u m b e r  
D = D e p t h  ( m )  

A I  = C o n c e n t r a t i o n   o f   A l u m i n u m   ( m g / l )  

0.105 

0.146 

0.109 
0.109 

0 2 9 8  

0.153 
0.1 1 3  

0.466 
0.434 

0 .568  
0.586 

0.509 
0 .491  

0.631 

0.682 

0 .633  

1 5  

1 6  

1 7  

1 8  

2 0  

2 1  

2 3  

24  

25 

2 6  

2 7  

2 8  

0 

0 
1 

0 

1 

0 
1 

0 
1 

0 
1 

0 
1 

0 
1 

0 

0 

0 

0.106 

0.129 
0.230 

0.190 
0.21 1 

0.1 1 3  

0.150 
0.164 

0.1 9 8  
0.198 

0.204 
0.225 

0.247 
0.229 

0.194 
0.206 

0.242 

0.213 

0.262 
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I r o n  does no t   exceed  the   leve l  recommended f o r   a q u a t i c   l i f e  

( 1  .O mg/ l )  a1 though  the recommended l e v e l   f o r   d r i n k i n g   w a t e r   o f  
0.3 mg/l , s e t   f o r   a e s t h e t i c  and taste  reasons,  i s  exceeded a t  S t a t i o n s  

24  and 28, J u l y  10-12,  1978; S t a t i o n s  23-28, J u l y  8-11,  1980. 

4.2 Bac t e r i  a 

The co l i f o rm  bac te r ia   a re   used  as i n d i c a t o r s   o f  sewage 

p o l l u t i o n .   E s c h e r i c h i a  - c o l i   i s  a no rma l   i nhab i tan t   o f   t he  human 

d i   g e s t i  ve  system. Thei r   presence  suggests   potent i  a1 fo r   con tamina t ion  

b y   e n t e r i c   b a c t e r i a  such as Salmonella sp.  and S h i g e l l a  sp. which  are 

a g e n t s   o f   i n t e s t i n a l   d i s e a s e  such as dysentery and t ypho id   f eve r .  The 

t o t a l   c o l i f o r m   c o u n t   i s  an i n d i c a t o r   o f   s a n i t a r y   c o n d i t i o n s   b u t  i s  not  
a p roper  measurement o f   f eca l   con tamina t ion   because   co l i f o rm  bac te r ia  

a re   w ide   spread  in   the   env i ronment  and n o t   s p e c i f i c   t o   f e c a l   m a t e r i a l  . 
Some r e p o r t s   i n d i c a t e   t h a t  a sharp   inc rease  o f   the   f requency   o f  

Salrnonel 1 a sp. de tec t i on   occu rs  when f e c a l   c o l i f o r m s   a r e  above  200/100 
ml ( E P A ,  1972). The c r i   t e r i  a recommended by  the  Working Group  on  Water 

Q u a l i t y   O b j e c t i v e s   ( 1 9 7 7 )   f o r   t h e  Yukon i s  100 t o t a l   c o l i f o r m s   p e r  190 

m l  (100/100 m l  ) as  acceptable lirni t s  and  1000/100 m l  as a maximum 
limit before  t reatment .  The acceptable limit f o r   f e c a l   c o l i f o r m s   i s  

10/100 rnl and a maximurn o f  100/100 m l  f o r   pub l i c   wa te r   supp ly   be fo re  

t rea tment .  Some o f   t he   da ta  shows resu l t s   exceed ing   t he  maximum l i m i t s  
f o r  t o t a l  c o l i f o r m s   i n   A u g u s t  22-25, 1978, J u l y  8-11, 1980 and August 

5-8,  1980  (See  Table I 1  a n d   I 1 1   f o r  more d e t a i l s ) .  On August 29, 1977, 
t h e   l e v e l   o f   t o t a l   c o l i f o r m   i s   b e l o w   t h e   a c c e p t a b l e  limit w h i l e   a l l   t h e  

o the r   va lues   a re   ove r  100 t o t a l   c o l   i f o r m s / 1 0 0  m l  . The maximum l i m i t s  

o f  100 feca l   co l   i f o rms /100  ml has  been reached  a t '  some s t a t i o n s   a t  each 

sampl ing   per iod .   Every   per iod   o f   t ime where tha t   pa ramete r  has  been 
cons idered shows va lues  exceeding  the  acceptable limit f o r  some 

s ta t i ons .   F igu res   3 -8   i nd i ca te   t he  abundance  and d i s t r i b u t i o n   o f   t h e  
t o t a l   c o l   i f o r m s  and F i g u r e s  9-14 show t h e   f e c a l   c o l   i f o r r n   d i s t r i b u t i o n  

and  abundance.  Those d i s t r i b u t i o n s   a r e   n o t   n e c e s s a r i l y   s u r f a c e  
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F I G U R E  7 TOTAL C O L I F O R M S -  August 22, 1978 
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-2 3- 

L E G E N D  
Count/IOOmL 

5 -10 

~~ 10-20 

Over 20 

0 100 1000 2000 3000 

S C A L E  I N  M E T R E S  

I 

IO . 

r 

D 

x 

m 

FIGURE IO FECAL COLIFORMS - June 19-20, 1978 



-24- 

L E G E N D  

0 sir0 lo00 20m 

S C A L E  I N  M E T R E S  

FIGURE I I FECAL COLIFORMS - J u l y  IO- 12, 1978 



-25- 

. 

L E G E N D  

~~~ I O -  20 ......... 5 

Over 20 

0 XK) 1000 2000 

S C A L E  I N  METRES 

FIGURE 12 

r 

D 

x 

m 

15 
8 

FECAL C O L I F O R M S -  July 31, 1978 



-26-  

FIGURE 13 FECAL COLIFORMS - August  22, 1978 
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FIGURE 14 F E C A L  COLIFORMS - J u l y  8-11, 1980 
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F I G U R E  15 FECAL COLIFORMS - August 5 - 7 ,  1980 
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c o n c e n t r a t i o n s   b u t   t h e   v a l u e   o f   t h e   h i g h e s t   c o n c e n t r a t i o n   a t   t h a t  

p a r t i c u l a r   s t a t i o n .   J a c k f i   s h  Bay i s  the  on ly   area  near  a se t t lement  
w h i c h   d i d   n o t   i n d i c a t e  any f e c a l   c o l i f o r m   p o l l u t i o n .  

4.3 Bottom Fauna 
Dur ing  the  survey,  3,748 organisms  were  col lected and 

i d e n t i f i e d   t o   t h e   s p e c i e s   l e v e l  where  poss ib le ;   or   the genus o r  family 
l e v e l  i f  s p e c i e s   i d e n t i f i c a t i o n  was no t   poss ib le .  It i s  t h e   t o t a l  

c o u n t   o f   i n d i v i d u a l  s c o l l e c t e d   d u r i n g   t h e   s u r v e y .   T h i s   r e s u l t e d   i n   t h e  

i d e n t i f i c a t i o n   o f  97 d i f f e r e n t  taxonomic  groups as shown i n  Appendix 

I 1 1   T a b l e  2. The most  abundant  family i s   t h e  Chironomidae  (1,494 
i n d i v i d u a l s )   f o l l o w e d   b y   t h e   T u b i f i c i  dae ( 8 2 1   i n d i v i d u a l s ) ,   t h e  
V a l  Val i dae ( 373 i ndi  v i  dual s )  , the  Sphaer i  i dae ( 163 i n d i   v i   d u a l  s )  , and 

t h e  Lyrnnaeidae  (76 i n d i v i d u a l  s )  . The t h i r t y   r e m a i n i n g   f a m i l i e s  each 

had  less   than 40 i n d i v i d u a l s   r e p r e s e n t e d   i n   t h e   t o t a l   c o u n t   o f   a l l   t h e  
samples.  Table 4 p rov ides  a ca tegor iza t ion   o f   the   genera   represented  

i n r e l a t i o n   t o   t h e  number o f   i n d i v i d u a l  s sampled  and the   percent  
f r e q u e n c y   o f   t h e i r   o c c u r r e n c e   i n  a1 1 the  samples. 

TABLE 4 NUMBER AND PERCENT FREQUENCY  OF THE MOST XPRESENTED 
GENERA IN THE STUDY 

GENERA ( fami l y  ) NO. OF INDIVIDUALS FREQUENCY 
i n  a l l   s a m p l e s  ( % I  

L i m n o d r i l u s   ( T u b i f i c i d a e )  410 
Rhyacochi  11  us ( Tubi f i c i  dae  38 1 
'Va lva ta   (Va lva t i dae )  37 3 
Procli us ( Chi  ronomi  dae) 314 
E u k i e f f e r i e l l a   ( C h i r o n o m i d a e )  233 ~~ 

P s e c t r o c l   a d i  us  (Chi  ronomi dae j 
bt icrospectra  (Chironomidae) 
Pis iduim  (SDhaeridae) 
lri b e l  os (Chi  ronomi  dae) 
ni ronomus ( Chi  ronomi  dae) 
S t ich t ich i ronomus 

(Chi  ronomi  dae) 
Lymnae ( Lymnaei  dae) 

TOTAL OF SAF.1PLES TAKEN = 62 

253 
205 
163 
127 
88 
82 

48.39 
45.16 
70.99 
74.19 
43.55 
27.42 
33.87 
48.39 
33.87 
20.97 
11.29 

76 24.19 
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The  two  most  abundant  genera  belong t o   t h e   o r d e r  Anne1 i da. 

The next  most  abundant genus be longs   to   the   o rder   Mo l lusca   fo l lowed by 

many genera o f   the   fami ly   Ch i ronomidae  o f   the   o rder   D ip te ra .  The most 
f r e q u e n t  genus i s   P r o c l a d i u s   o f   t h e   D i p t e r a   w h i c h   i s  a p reda to r   bu t  may 

f u n c t i o n  as a c o l l e c t o r - g a t h e r e r   ( M e r r i t t  1978). 
The o the r   Ch i ronomids   a re   t yp i ca l l y   co l   l ec to r -ga the re rs   wh ich  

l i v e   i n   t h e   l e n t i c   p r o f u n d a l  zone w i t h  some on t h e   l e n t i c   l i t t o r a l  
zone. 

The d e n s i t y   o f   i n d i v i d u a l  s v a r i e s ,   b u t   g e n e r a l l y   t h e   g r e a t e s t  

number o f  organisms  occur i n   t h e   l i t t o r a l  zone w h i l e   i n   t h e  deep 

pro funda l   zone  the   popu la t ions   a re   less  dense. 
The d i v e r s i t y   i n d e x  shows low  va lues ,   w i th  a very  wide  range 

(0.0-.96). The samples  taken show a low number o f  i nd i v idua ls   wh ich  
may be caused by a poor   benth ic  community or by poor  sampl ing  tech- 
n iques   t ha t   i s ,   t he   j aws   no t   p roper l y   c losed .  The v a r i a t i o n s   o f   v a l u e s  
can   a l so  be g r e a t l y   i n f l u e n c e d  by seasonal  changes as w e l l  as the  low 

b i o t i c   c a p a c i t y   o f   t h e   s u b s t r a t e .  
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APPEND I X  I i 1 TABLE 2 TAXONOMIC L I S T  OF THE  BOTTOM FAUNA 
COLLECTED IN LAKE LABERGE 

& 

1 9 7 7   1 9 7 8  

Phy I urn: C o e l e n t e r a t a  
O r d e r :  H y d r o 1   d a  

F a m i l y :  H y d r  I d a e  
1. H y d r a   s p .  X 

2 .  Phy lum:   Nematoda  X X 

Phy  I urn: A n n e 1   I d a  
C l a s s :  O l i g o c h a e t a  
O r d e r :  Hap l o t a x i d a  

F a m i   l y :   N a i d i d a e  
3 .  F a m i   l y :   E n c h y t r a e i d a e  X X 

4 .  N a i s  s p .  X 

5 .  N a l s   b e h n i n g i  

7. S t y l a r l a   l a c u s t r i s  X 

8 .   P o t a m o t h r  i x  s p ?  X 

9. L I mnodr I I us s p ?  X 

10. R h y a c o d r i l u s   s p ?  X 

1 1 .  L i m n o d r i   I u s  s p .  X X 

1 2 .  R h y a c o d r i l u s   s p .  X X 

- X 

6. Na i s  ( commun i s?) s p .  - X 

Fami  I y :   T u b i f i c i d a e   ( j u v e n i l e s )  

O r d e r :   L u r n b r  Icu I I d a  
Fami  I y :  

13. L u m b r i c u l u s  v a r l e g a t u s  X 

1 4 .  Sty 1 o d r  1 I u's sp. X 

C l a s s :  H i r u d i n e a  
O r d e r :  G l o s s l p h o n l l d a e  

1 5  F a m i   l y :  R h y n c h o b d e l l i d a  
16 B a t r a c h o b d e l l a   s p .  

X 

X 
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APPEND I X I I I TABLE 2 TAXONOMIC L I S T  OF THE BOTTOM FAUNA 
COLLECTED I N  LAKE  LABERGE ( c o n t i n u e d )  

t 

- 

c 

1977   1978  

17. 

18 .  

19. 

20. 

21. 
22.  

2 3  

2 4  

25.  

26 

27 

28 

29 

Phy  I um: 
C l a s s :  
O r d e r :  
Fami  l y :  

Fami  l y :  

O r  d e r  : 
Fami  I y :  

O r d e r :  
Fami  l y :  
Sub- f  ami I y :  

Sub- f   ami  I y :  

Fami  l y :  

C l a s s :  
O r d e r :  
Fami  I y :  

Fami  I y :  

Fami  l y :  

C l a s s :  
O r  d e r  : 
Fami I y :  

A r t h r o p o d a  
C r u s t a c e a  
C I a d o c e r a  
C h y d o r i d a e  
P l e u r o x u s  sp. 
Dap  hn i d a e  
D a p h n i a   s p ?   ( j u v e n i l e )  

Amph i p o d a   ( d a m a g e d )  
Gammar i d a e  
Gammarus l a c u s t r l s  

A s t r a c o d a  
Candon I dae  
C a n d o n i n a e  
Candona  sp .  
C a n d o n a   s p ?  
C y p r  i n a e  
C y p r l c o n c h a  s p ?  
L 1 m n o c y t h e r  I d a e  
L l m n o c y t h e r e   s p .  

A r a c h n o i d a e   ( j u v e n i l e s )  
H y d r a c a r i n a  
H y g r o b a t  1 d a e  
H y g r o b a t e s   s p .  
L I mnes i i d a e  
L i mnes i a s p ?  

S p e r c h o n i d a e  
S p e r c h o n   s p .  

T e u t o n  i a sp. 
I n s e c t a  
P l e c o p t e r a  
P t e r o n a r c t   d a e  
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APPENDIX 1 I I TABLE 2 TAXONOMIC L I S T  OF THE  BOTTOM FAUNA 
COLLECTED I N  LAKE LABERGE ( c o n t i n u e d )  

1977   1978  

3 0  

31.  

32  

3 3 .  

3 4 .  

35. 

36 

37.  

3 8 .  

39 .  

Fami  I y :  

O r  d e r  : 

Fami  I y : 

O r  d e r  : 
F a m i l y :  

O r  d e r  : 

Faml  l y :  

Fami  l y :  

Fami  l y :  

P t e r o n a r c y s   s p .  
P e l t o p e r l l d a e  

l s o g e n u s   ( D i p l o p e r l a )   s p .  

E p h e m e r o p t e r a   ( d a m a g e d )  

H e p t a g e n  i i d a e  
H e p t a g e n  i a sp .  

H e m i p t e r a  
Cor i x I dae  
D a s y c o r l x a   s p .  

T r i c h o p t e r a   ( e m p t y   c a s e s )  

H y d r o p s y c h i d a e  
A r c t o p s y c h e  s p .  
H y d r o p t  i I I d a e  
O x y e t h i r a  s p .  
L i m n e p h l  I i d a e  
C I o s t o e c a  s p .  
D r u s i n u s   s p .  
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APPEND IX I I I TABLE 2 TAXONOMIC  LIST OF THE  BOTTOM  FAUNA 
COLLECTED IN LAKE  LABERGE  (continued) 

1 9 7 7  1978  

4 0  Platycentropus sp. 
Fami l y :  Limnephiloidae 

4 1  

4 2  

Bankslola sp. 

Or der : Coleoptera 
Fami I y: Hal lpl ldae 

Brychlus sp. 

4 3 .  F a m i  l y :  Carab i dae 
Family:  Dytiscidae 

4 4 .  Brachyvatus sp. 

Order: D iptera 

F a m l  l y :  Ceratopognidae 
4 5 .  Fami I y :  S f m u l  idae 

4 6  Cul icoides sp .  
4 7 .  Palpomyia sp. 
48. Fami I y: Chironomidae  (pupa) 

4 9 .  F a m i  I y :  
5 0  
5 1  
5 2  
5 3 .  
5 4 .  
5 5 .  
5 6  
5 7 .  
5 8 .  
5 9 .  
6 0  
6 1  
6 2  
6 3  
6 4  
6 5  
6 6  
6 7  

Chironomidae  (damaged) 
A b  I abesmy I a sp. 
Br I I I a sp . A  
BrlIla sp.6 
Cardlocladius sp. 
Cardiocladlus sp.A 
Cardlocladius sp.B 
Chironomus sp. 
Constempel 1 i n a  sp .  
Corynoneura sp. 
Cr I cotopus sp. 
Cryptochironomous sp. 
Dlplocladlus sp. 
Endochlronomus sp. 
Eukiefferiella sp. 
Eukiefferlella sp.A 
Eukiefferlella sp.B 
Glyptotendipes sp. 
Heterotrlssocladlus sp. 

X 

X 

X 

X 

X 

X X 

X 

X 

X X 

X X 

X 

X 

X 

X 

X 

X 

X X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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APPEND I X I I I TABLE 2 TAXONOMIC L I S T  OF THE  BOTTOM FAUNA 
COLLECTED I N  LAKE LABERGE ( c o n t l n u e d )  

1977  1978 I 

68 
69 
70. 

71 
72 e 

73. 
74. 
75. 
76 
77. 
78. 
79. 
80. 

M e t r l o c n e m u s   s p .  
M i c r o p s e c t r a  sp. 
O r t h o c l a d l u s   s p .  

P o l y p e d l   l u m   s p .  
P o t t h a s t l a  sp. 
P r o c  1 a d  1 us   sp .  
P r o c l a d l u s  sp.A 
P r o c  I ad 1 us  sp.B 
P s e c t r o c l a d l u s   s p .  
P s e c t r o c l a d l u s  sp.A 
P s e c t r o c l a d l u s  sp.B 
S t e n o c h  i ronomus   sp .  
S t l c h t l c h i r o n o m u s   s p .  

X 

X X 

X X 

X X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

81 . T a n y p u s   s p ?  X X 

82 Tanypus   sp .  X 

83.  T r l b e l o s   s p .  X X 

8 4 .  S u b - f a m i l y :  C h i r o n o m l n a e   ( u n d e t e r m l n e d )  X 

85. S u b - f a m i l y :  O r t h o c l a d l l n a e   ( d a m a g e d )  X 

Faml  I y :  
86 
87. 
88 
89 

F a m i  I y :  
90. 
91. Faml  l y :  
92 

E m p l d i d a e  
C h e l l f e r a   ( m o u l t s )  
C h e l   l f e r a   s p .  
C l l n o c e r a   s p .  
Hemerodromi  a sp.  
Dolichopodldae 
H y d r o p h o r u s   s p .  
T i p u l l d a e   ( d a m a g e d )  
T l p u l a   s p .  

Phy  1 um: Mo I 1 u s c a  
C l a s s :   G a s t r o p o d a  
O r d e r :   B a s o r n m a t o p h o r a  
Faml  I y :  P l a n o r b l d a e  

93. G y r a u l u s   ( T o r q u l s )   s p .  

X 

X 

X 

X X 

X 

X 

X 

X 
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APPEND [ X  I I I TABLE 2 TAXONOMIC L I ST OF THE BOTTOM FAUNA 
COLLECTED I N  LAKE  LABERGE ( c o n t i n u e d )  

1 9 7 7   1 9 7 8  

9 4 .  

9 5 .  
9 6  

97. 

9 8  

99 .  

. 

F a m i l y :  
He I i soma  sp.  
L y m n a e i d a e  
L y m n a e a   s p ?   ( d a m a g e d )  
Lymnaea  sp .  

X X 

X 

X X 

O r  d e r  : 
F a m i   l y :  

O r  d e r  : 
F a m i  I y :  

E g g  m a s s e s :  

C t e n o b r a n c h i a t a  
V a l v a t i d a e  
V a l v a t a  s p .  

P e l e c y p o d a  
S p h a e r i i d a e  
P i s i d i u m  

u n d e t e r m i n e d  

C l a s s i f i c a t i o n  i s  b a s e d   o n   M e r r i t t   ( 1 9 7 8 )   f o r   t h e  
i n s e c t s   a n d   P e n n a k   ( 1 9 7 8 )   f o r   t h e   o t h e r   c l a s s e s .  

X X 

X X 

X X 
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APPEND I X  I I I TABLE 3 BOTTOM  FAUNA  DATA SUMMARY  FOR LAKE  LABERGE 
1977  AND 1978 

STAT I ON TOTAL NUMBER 
NUMBER  DATE OF I ND I V I D U A L S   D I V E R S I T Y   E V E N N E S S  

I 1  78  08 14 18  0.68  0.97 I 
2 78   08   14  135 0.73 0.68 

3a  
3a 
3b 
3b 
3c  

7 8  08 14 
78 10 20 
78 08 14 
7 8  10 20 
78 08 14 

32  
62  
52 
34  

102 

0.64 
0.93 
0.29 
0.85 
0.79 

0.71 
0.86 
0.4 1 
0.89 
0.71 

77 07 05 
77 08 18 
77  08 29 
77 10 24 
7 8  08  14 
7 8  10 20 

14 
16 
44 
38 
65 

101 

0.40 
0.64 
0.91 
0.89 
0.78 
0.81 

0.84 
0.91 
0.87 
0.85 
0.81 
0.78 

5 
5 

77 07 05 
77  0 8  29 

12  
24 

0.44 
0.78 

0.92 
1 .oo 

77 07 05 
77 08 18 
77  08 29 
77  10 2 4  
78  08 14 
78 I O  20 

12 
84 
18 

1 4 2  
5 3  
4 6  

0.80 
0.49 
0.76 
0.61 
0.60 
0 . 4 4  

0.95 
0.49 
0.84 
0.59 
0.66 
0.63 

7a 
7a  
7b 

7 8  08 1 4  
7 8  10 20 
78 10 20 

52  
3 3  
82 

0.30 
0.75 
0.72 

0.62 
0.83 
0.85 

77 07 05  
77 08 18 
77 08 29 
7 7  10 24 
78 08 1 4  
78  10 20 

15 
4 6  
22  
13  
3 0  
34  

0.78 
0.77 
0.81 
0.66 
0.74 
0.66 

0.93 
0.71 
0.84 
0.85 
0.95 
0.73 

9 78 09 22 2 0.0 0.0 
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APPENDIX  I I I TABLE 3 BOTTOM  FAUNA  DATA SUMMARY  FOR LAKE  LABERGE 
1977 AND 1978 (continued) 

STAT I ON TOTAL NUMBER 
NUMBER  DATE OF I N D I V I D U A L S   D I V E R S I T Y   E V E N N E S S  

l l a  78 08 1 4  16 0 . 8 0  0.95 
l l b  78 08 1 4  75 0.80 0.89 
llc 78 oa 1 4  21 0.86 0.90 

12 77 07 05 51  0.67 0.79 
12 77 08 29 35 0.94 0.87 

13 
13 
13 
13 
13 
13a 
13b 
13c 
13d 
13 

14 
14 
14 
14 

77  07 05 
77 08 18 
77 08 29 
71 10 24 
78 06 29 
78 08 14 
78 08 14 
7 8  oa 1 4  
78 oa 14 
78 09 22 

77  07 05 
77 00 29 
78 08 14 
7 8  09 22 

15 7a 09 22 

16 78 09 22 

17 78 08 1 4  
17 78 09 22 

31 
77 
47 
31 
84 
13 
33 
9a 
60 
50 

14 
3 

36 
12 

10 

21 

20 
44 

la 7a 06  29 93 

la 78 09 22 46 
18 78 08 14 181 

0 . 8 8  
0.33 
0.74 
0.86 
0.96 
0.48 
0.89 
0.79 
0.70 
0.75 

0.88 
0.48 
0.84 
0.58 

0.98 
0 e39 
0.96 
0.82 
0.86 
1 .oo 
0.89 
0.83 
0.82 
0.89 

0.97 
1 .oo 
0.84 
0.96 

0.18  0.59 

0.t 2 0.39 

0.56  0.93 
0.59 0.76 

0.81 0.81 
0.75  0.75 
0.70  0.83 

19 78 09 22 33 0.43  0.56 

20  78 oa 1 4  17 0.22  0.72 
20  78 09 22 41  0.73 0.80  

i 
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A P P E N D I X  I I I T A B L E  3 B O T T O M   F A U N A   D A T A   S U M M A R Y  FOR L A K E   L A B E R G E  
1977  AND 1 9 7 8   ( c o n t i n u e d )  

~~~~~ ~~~ 

S T A T  I ON T O T A L   N U M B E R  
N U M B E R   D A T E  OF I N D I V I D U A L S  D I V E R S  I T Y   E V E N N E S S  

21 a 78  06 29  30 0.68 0.81 
21 a 78  08 14 31  0.70 0.90 
21 a 18   09  22  27 0.62 0.73 
21  b  78  08 14  117 0.82 0.85 

22 78  06 29 5 6  0.54 0.89 
22a 78  08 14  153 0.82 0.76 
22  b 78  08 1 4  5 9  0.53 0.76 
22c  78  08 1 4  48  0.57 0.95 

23 78  06 29 20  0.67 0.96 
23 a 78  08 1 4  35  0.48 0.62 
23b 78  08 14 110  0.66 0.66 

24  78  06 29 1 3  0.32 0.67 
24a  78  08 14  47 0.60 0.77 
24b  78  08 1 4  92  0.73 0.73 
24c  78  08 1 4  92  0.53 0.69 

25  78 06  29 14  0.55 0.92 
25 78  08  14 7 8  0.52 0.86 
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APPEND I X I I I TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1 9 7 7   0 7   0 5  

TAXONOMIC GROUP 4 5 6 8 1 2   1 3   1 4  

1 .  H y d r a   s p .  
2. Nematoda 
3. E n c h y t r a e i d a e  
4. N a i s  sp. 
5. N a i s   b e h n i n g i  
7. S t y i a r i a   l a c u s t r i s  

~ ~~ 

- 
1 1 .  L f m n o d r i l u s  S D .  

12.  R h y a c o d r i l u s   s p .  
15.  R h y n c h o b d e l l i d a  
1 6 .  B a t r a c h o b d e l l a   s p .  
2 7 .  P i e u r o x u s   s p .  
20.  Gammarus i a c u s t r i s  
21 .  
2 4 .  
2 5  
2 6  
2 9  
3 0  
3 1  
3 2  
3 3 .  
3 4 .  
3 5 .  
3 6  
3 7 .  
3 8  
4 0  
4 1  
4 3 .  
45 .  
4 6  
4 8  
49.  
5 1  

Candona  sp.  
L i m n o c y t h e r e   s p a  
A r a c h n o i d a e   ( j u v e n i l e s )  
H y g r o b a t e s   s p .  
T e u t o n  i a sp. 
P t e r o n a r c y s   s p .  
l s o g e n u s   ( D i p l o p e r l a )   s p .  
E p h e m e r o p t e r a   ( d a m a g e d )  
H e p t a g e n i a   s p .  
D a s y c o r  i x a  sp. 
T r i c h o p t e r a   ( e m p t y   c a s e s )  
A r c t o p s y c h e   s p .  
O x y e t h i r a   s p .  
C l o s t o e c a   s p .  
P l a t y c e n t r o p u s   s p .  
B a n k s i o l a  s p .  
C a r a b  i dae  
S i m u l  i d a e  
C u l   i c o i d e s   s p .  
C h i r o n o m i d a e   ( p u p a )  
C h i r o n o m i d a e   ( d a m a g e d )  
B r i l l a  sp.A 

5 2 .  B r i l l a  sp.B 
5 4 .  C a r d i o c l a d i u s  SD.A 
55 .  C a r d i o c l a d i u s  s p . B  
5 6 .  C h i r o n o m u s   s p .  
5 8 .  C o r y n o n e u r a   s p .  
5 9 .  C r i c o t o p u s   s p .  
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APPENDIX I l l  TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1977  07 05 

TAXONOM I C  GROUP 4 5 6 8 12  13  14 

60 .  
61  
6 4  
65 .  
6 7  
6 9  
70 .  
71 
72  
75 .  
77. 
78. 
81 .  
8 3  
89. 
9 3 .  
94 .  
9 6  
97. 
98. 
99. 

C r y p t o c h l r o n o m o u s  s p .  
D i p l o c l a d i u s   s p .  
E u k i e f f e r i e l l a  SD.A 
E u k i e f f e r i e l l a  sp.B 
H e t e r o t r i s s o c l a d l u s   s p .  
M i c r o p r e c t a   s p .  
O r t h o c l a d i u s   s p .  
P o l y p e d i l u m   s p .  
P r o c l a d i u s  sp.A 
P r o c l a d i u s  sp.B 
P s e c t r o c l a d i u s  sp.A 
P s e c t r o c l a d i u s  sp.B 
T a n y p u s   s p . ( ? )  
T r i b e l o s  sp. 
H e m e r o d r o m i a   s p .  
G y r a u l u s   ( T o r q u l s )  s p .  
H e l i s o m a   s p .  
Lymnaea  sp.  
V a l v a t a   s p .  
P i s i d i u m   s p .  
E g g  m a s s   ( u n d e t e r m i n e d )  

1 - 

COLUMN TOTAL 14  12  12 15 51 31 1 4  

D I V E R S I T Y  - H '  0.40  0.44  0.80  0.78 0.61 0.88  0.88 



APPEND I X I I I TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1977  08  18 

TAXONOMIC GROUP 4 5 6 8 1 2   1 3   1 4  

1. H y d r a   s p .  
2. Nematoda 
3. E n c h y t r a e i d a e  
4. N a i s   s p .  
5. N a i s   b e h n i n g i  
7. S t y l a r i a   l a c u s t r i s  

1 1 .  L i m n o d r i   I u s  sp. 
1 2 .   R h y a c o d r i   I u s   s p .  
1 5 .   R h y n c h o b d e l l i d a  
1 6 .   B a t r a c h o b d e l l a  sp. 
2 7 .   P l e u r o x u s   s p .  
20.  Gammarus l a c u s t r i s  
21.   Candona  sp.  
2 4 .   L i m n o c y t h e r e   s p -  
2 5 .   A r a c h n o i d a e   ( j u v e n i l e s )  
2 6 .   H y g r o b a t e s   s p .  
29. T e u t o n i a   s p .  
3 0 .   P t e r o n a r c y s   s p .  
3 1 .   l s o g e n u s   ( D i p l o p e r l a )   s p .  
3 2 .   E p h e m e r o p t e r a   ( d a m a g e d )  
3 3 .   H e p t a g e n i a   s p .  
3 4 .   D a s y c o r i x a   s p .  
3 5 .   T r i c h o p t e r a   ( e m p t y   c a s e s )  
3 6 .   A r c t o p s y c h e   s p .  
3 7 .   O x y e t h i r a   s p .  

- 

38 
4 0  
41  
43. 
45. 
46  
48. 
49. 

C l o s t o e c a   s p .  
P l a t y c e n t r o p u s   s p .  
B a n k s i o l a   s p .  
C a r a b i d a e  
Simu 1 i d a e  
C u l i c o i d e s   s p .  
C h i r o n o m i d a e   ( p u p a )  
C h i r o n o m i d a e   ( d a m a g e d )  

51. B r i l l a  sp.A 
52 .  B r i l l a  sp.B 
5 4 .   C a r d i o c l a d i u s  sp.A 
5 5 .   C a r d i o c l a d i u s  sp.B 
5 6 .   C h i r o n o m u s   s p .  
5 8 .   C o r y n o n e u r a   s p .  
5 9 .   C r i c o t o D u s  S D -  
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APPEND I X I I I TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1977  08  18 

TAXONOM I C  GROUP 4 5 6 8 12   13   14  

60 .  C r y p t o c h i r o n o m o u s   s p .  
61.  D i p l o c l a d i u s  sp. 
64. E u k i e f f e r i e l l a  sp.A 
65. E u k i e f f e r l e l l a  SD.B 
67. H e t e r o t r i s s o c l a d l u s   s p .  
6 9  
7 0  
71 
72  
75 .  
77. 
78. 
81  
8 3  
8 9  
93 .  
94. 
9 6  
97 .  
98. 
99. 

M i c r o p s e c t a   s p .  
O r t h o c l a d i u s   s p .  
P o l y p e d i l u m   s p .  
P r o c  I ad I us   sp  .A 
P r o c l a d i u s  sp.B 
P s e c t r o c l a d i u s  sp.A 
P s e c t r o c l a d i u s  sp.B 
T a n y p u s   s p . ( ? )  
T r i b e l o s   s p .  
Hemerodromla   sp .  
G y r a u l u s   ( T o r q u i s )   s p .  
H e l i s o r n a   s p .  
Lymnaea  sp.  
V a l v a t a   s p .  
P i s i d i u m   s p .  
E g g  m a s s   ( u n d e t e r m i n e d )  

COLUMN TOTAL 

DIVERSITY - H '  

E V E N N E S S  - J '  
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APPENDIX I l l  TABLE 4 LAKE LABERGE BOTTOM  FAUNA DATA 

DATE: 1 9 7 7  0 8  2 9  

TAXONOM IC GROUP 4 5 6 8 1 2   1 3   1 4  

1. 
2. 
3. 
4. 
5. 
7. 

11.  
12 .  
15.  
16.  
27. 
2 0 .  
21.  
2 4  

2 5  
2 6  
2 9  
3 0  
3 1  
3 2  
33 .  
3 4 .  
35 .  
3 6  
3 7 .  
3 8  
4 0 .  
41.  
43 .  
45 .  
4 6  
4 8 .  
49.  
5 1  
5 2  
5 4  
55.  
5 6 .  
58 .  
59 .  

Hydra sp. 
Nematoda 
Enchytraeidae 
Nais sp. 
Nais  behningi 
Stvlaria lacustris 

- 
- 
Limnodrilus sp. 
Rhyacodrilus sp. 
Rhynchobdellida 
Batrachobdella sp. 
Pleuroxus sp. 
Gammarus lacustris 
Candona sp. 
Limnocythere sp. 
Arachnoidae (juveniles) 
Hygrobates sp. 
Teutonla sp. 
Pteronarcys sp. 
lsogenus (Diploperla) sp. 
Ephemeroptera  (damaged) 
Heptagenia sp- 
Dasycorixa sp. 
Trlchoptera  (empty  cases) 
Arctopsyche sp. 
Oxyethira sp. 
C I ostoeca sp. 
Platycentropus sp. 
Banksiola sp. 
Carab i dae 
Simul idae 
Culicoides sp. 
Chironomidae (pupa) 
Chironomidae  (damaged) 
Brilla sp.A 
Bri I la S D . B  
Cardiocladius sp-A 
Cardiociadius sp.B 
Chironomus sp. 
Corynoneura sp. 
Cricotopus sp. 
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APPEND I X I I I TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1977  08  29 

TAXONOM I C  GROUP 4 5 6 8 12   13   14  

6 0 .  
61 
6 4  
65  
67. 
69 .  
70. 
71 e 

72  
75. 
77. 
78. 
81. 
83. 
89. 
93 .  
94. 
9 6  
97 .  
98. 
99. 

C r y p t o c h l r o n o m o u s   s p .  
D i p l o c l a d l u s  sp. 
E u k l e f f e r i e l l a  sp.A 
E u k i e f f e r l e l l a  sp.6 
H e t e r o t r l s s o c l a d i u s  sp. 
M i c r o p s e c t a  s p .  
O r t h o c l a d i u s   s p .  
P o l y p e d l l u r n  s p .  
P r o c l a d l u s  sp.A 
P r o c l a d l u s  sp .B  
P s e c t r o c l a d i u s  sp.A 
P s e c t r o c l a d i u s   s p . 6  
T a n y p u s   s p . ( ? )  
T r i b e l o s   s p .  
Hemerodrorn la   sp .  
G y r a u l u s   ( T o r q u l s )  sp. 
He I i soma  sp. 
Lymnaea  sp.  
Va 1 v a t a   s p .  
P l s l d l u r n   s p .  
E g g   m a s s   ( u n d e t e r m i n e d )  

COLUMN TOTAL 

1 - 

4 4  24 1 8  22  35  47 3 

I - H '  
0.91  0.78  0.76  0.81  0.94 0 . 7 4  0.48 I 

I 
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APPEND I X  I I I TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1977  10  24 

TAXONOM I C  GROUP 4 5 6 8 1 2   1 3   1 4  

1. H y d r a   s p .  
2. Nematoda 
3. E n c h y t r a e i d a e  
4. N a i s   s p .  
5 .  N a i s   b e h n i n q i  
- 

- 
7. S t y l a r i a   l a c u s t r i s  
- 

1 1 .  L i m n o d r i l u s   s p .  
1 2 .   R h y a c o d r i l u s   s p a  
1 5 .   R h y n c h o b d e l l i d a  
16. B a t r a c h o b d e l l a  sp. 
27. P l e u r o x u s  s p .  
20.  Gammarus l a c u s t r l s  
21.   Candona  sp.  
24. L i m n o c y t h e r e   s p .  
2 5 .   A r a c h n o i d a e   ( j u v e n i l e s )  
2 6 .   H y g r o b a t e s   s p .  
29. T e u t o n i a   s p .  
30. P t e r o n a r c y s   s p .  
3 1 .   l s o g e n u s   ( D i p l o p e r l a )  s p .  
3 2 .   E p h e r n e r o p t e r a   ( d a m a g e d )  
3 3 .   H e p t a g e n i a   s p .  
3 4 .   D a s y c o r i x a   s p .  
3 5 .   T r i c h o p t e r a   ( e m p t y   c a s e s )  
3 6 .   A r c t o p s y c h e   s p .  
3 7 .   O x y e t h i r a  s p .  
3 8 .   C l o s t o e . c a  s p .  
4 0 .   P l a t y c e n t r o p u s  sp. 
4 1 .   B a n k s i o l a   s p .  
4 3 .   C a r a b i d a e  
4 5 .   S i m u i   i d a e  
4 6 .   C u l l c o i d e s   s p .  
4 8 .   C h i r o n o m i d a e   ( p u p a )  
4 9 .   C h i r o n o m i d a e   ( d a m a g e d )  
51 .  B r i l l a  sp.A 
52. B r i l l a  sp.B 
5 4 .   C a r d i o c l a d i u s  SD.A 
5 5 .   C a r d i o c l a d i u s  sp.B 
56 .   Ch l ronomus   sp .  
5 8 .   C o r y n o n e u r a   s p .  
5 9 .   C r i c o t o p u s   s p .  
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APPEND I X I I I TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1 9 7 7   1 0   2 4  

TAXONOM I C  GROUP 4 5 6 8 1 2   1 3   1 4  

6 0  
6 1  
6 4  
6 5  
67.  
69 
7 0  
7 1  
7 2  
75.  
7 7 .  
78. 
8 1 .  

C r y p t o c h i r o n o m o u s   s p .  
D l p l o c l a d i u s   s p .  
E u k f e f f e r f e l l a  sp.A 
E u k i e f f e r i e l l a  sp.B 
H e t e r o t r i s s o c l a d i u s   s p .  
M i c r o p s e c t a   s p .  
O r t h o c l a d f u s   s p .  

P o l y p e d i l u m   s p .  
P r o c l a d i u s  sp.A 
P r o c  I a d  i us sp .B 
P s e c t r o c l a d l u s  sp.A 
P s e c t r o c l a d i u s  sp.B 
T a n y p u s   s p . ( ? )  

83. T r i b e l o s   s p .  
8 9 .  Hemerodromfa   sp .  
9 3 .  G y r a u l u s   ( T o r q u l s )  s p .  
9 4 .  He1  i soma s p .  
9 6  
97 .  
98 .  

Lymnaea  sp .  
V a l v a t a   s p .  
P f s f d f u m  S D  . 

- 5 
- 1 1  

- 73 
- 1 4  

- 4 
4 - 

COLUMN TOTAL 38 0 1 4 2   1 3  0 3 1  0 

D I V E R S I T Y  - H '  0.89 0 0.61 0.66 0 0 . 8 6  0 

EVENNESS - J '  0.85 0 0.59  0.85 0 0.82 0 
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APPENDIX I l l  TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1978  06  29 

TAXONOM I C  GROUP 13  18  21  22  23  24  25 

2. Nematoda 
3. E n c h y t r a e  i d a e  
6. N a i s   ( c o m m u n i s ? )   s p .  

~ _ _ _  

8. P o t a m o t h r i x   s p ?  
9. L i m n o d r i   I u s   s p ?  

10. R h v a c o d r l l u s  S D ?  

11. L l m n o d r i l u s   s p .  
12. 
13. 
14. 
18. 
19. 
20. 
22. 

2 3 .  
25 
27. 
28. 
29. 
33. 
35. 
3 6  
39. 
42  
44. 

R h y a c o d r i l u s   s p .  
L u m b r i c u l u s   v a r i e g a t u s  
S t y l o d r i l u s  sp. 
D a p h n i a   s p ?   ( j u v e n i l e )  
A m p h i p o d a   ( d a m a g e d )  
Gammarus l a c u s t r l s  
C a n d o n a  s p ?  

C y p r l c o n c h a   s p ?  
A r a c h n o l d a e   ( j u v e n i l e s )  
L imnes  i a s p ?  
S p e r c h o n  s p .  
T e u t o n  i a sp. 
H e p t a g e n l a   s p .  
T r i c o p t e r a   ( e m p t y   c a s e s )  
A r c t o p s y c h e  s p .  
D r u s i n u s   s p .  
B r y c h i u s  sp. 
B r a c h y v a t u s   s p .  
S l m u l   i d a e  

1 47. P a l p o m y i a   s p .  
48. C h l r o n o m i d a e   ( p u p a )  
49. 
50. 
53. 
5 6  
57. 
59. 
60. 
6 2  
6 3  

Ch 1 r o n o m  1 d a e  ( damaged) 
Ab I abesmy I a sp. 
C a r d i o c l a d i u s   s p .  
Ch i r o n o m u s   s p  
C o n s t e m p e l l i n a   s p -  
C r  i c o t o p u s   s p .  
C r y p t o c h i r o n o m u s   s p .  
E n d o c h i r o n o m u s   s p -  
E u k i e f f e r i e l l a  sp.  

5 21 2 8 1 - 3 
- 24 7 2 4 - - 
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APPEND I X I I I TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1978 06 29 

TAXONOM I C  GROUP 13  18  21  22  23  24  25 

6 6  
6 7  
6 8  
6 9 .  
70 
71 
72 
73. 
76  
79. 
80. 

G l y p t o t e n d i p e s  sp. 
H e t e r o t r i s s o c l a d i u s   s p .  
M e t r i o c h e m u s   s p .  
M l c r o p s e c t r a   s p .  
O r t h o c l a d i u s   s p .  
P o l y p e d i l u m   s p .  
P o t t h a s t i a  sp. 
P r o c  I a d   i u s   s p .  
P s e c t r o c l a d i u s  sp. 
S t e n o c h i r o n o m u s   s p .  
S t l c h t l c h i r o n o m u s  sp. 

81. T a n y p u s   s p ?  - - - - 
82. T a n y p u s   s p .  - - - - 
83.  T r i b e l o s   s p .  1 - - - 2 - - 
84. C h i r o n o m i n a e   ( u n d e t e r m i n e d )  - - 1 - 

- - 
- - 

- - - 
85. 
86  
87. 
8 8  
89. 
90. 
91 .  
9 2  
94. 
95. 
9 6  
97. 
9 8  - 
99.  

O r t h o c l a d i i n a e   ( d a m a g e d )  
C h e l i f e r a   ( m o u l t s )  
C h e l t f e r a   s p .  
C l i n o c e r a   s p .  
Hemerodrorn ia   sp .  
H y d r o p h o r u s   s p .  
T i p u l l d a e   ( d a m a g e d )  
T i p u l a   s p .  
He I i soma  sp. 
L y m n a e a   s p ?   ( d a m a g e d )  
Lymnaea  sp.  
V a l v a t a   s p .  
P i s I d i u m  sp. 
U n d e t e r m i n e d   e g g   m a s s e s  

- 1 
2 - 

COLUMN TOTAL 

DIVERSITY - H '  

04  93 30  5 6  20   13   14  

0.96 0.81  0.68  0.54  0.67  0.32 0.55 

I 
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APPENDIX I I I TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1 9 7 8   0 8   1 4  

TAXONOM I C  GROUP 1 2 3a  3b  3c 4 
I 

2. 
3. 
6. 
8. 
9. 

10.  
11 .  
12.  
13.  
14.  
18. 
19.  
20 .  
2 2 .  
2 3  
2 5  
2 7  
28 
29 .  
33.  
35.  
3 6 .  
3 9 .  
42 .  
44 .  
45 .  
4 7 .  
48.  
49. 
50  
53. 
5 6 .  
57.  
5 9 .  
60  
6 2  
6 3  

- - 3 1 Nematoda 
E n c h y t r a e i d a e  
Na is ( commun is? 1 sp. 
P o t a m o t h r  i x  s p ?  
L fmnodr  i I u s   s p ?  
R h y a c o d r i l u s   s p ?  
L i m n o d r  I I us   sp .  
R h y a c o d r i l u s   s p .  
L u m b r i c u l u s   v a r i e a a t u s  

- 

.2 

S t y l o d r i l u s   s p .  
Daphn i a s p ?  ( j  u v e n  i I e )  
Amph ipoda   (damaged)  

~~ ~ ~ 

Gammarus l a c u s t r i s  
Candona   sp?  
C y p r i c o n c h a   s p ?  
A r a c h n o i d a e   ( j u v e n i l e s )  
L imnes  i a s p ?  
S p e r c h o n   s p .  
T e u t o n i a   s p .  
H e p t a g e n i a   s p .  
T r i c o p t e r a   ( e m p t y   c a s e s )  
A r c t o p s y c h e  sp. 
D r u s i n u s   s p .  
E r y c h i u s   s p .  
B r a c h y v a t u s   s p .  
S l m u l   i d a e  
P a l p o m y i a   s p .  
C h l r o n o m i d a e   ( p u p a )  
C h i r o n o m i d a e   ( d a m a g e d )  
A b l a b e s m y i a   s p .  
C a r d i o c l a d i u s   s p .  
C h i r o n o m u s   s p .  
C o n s t e m p e l l i n a  sp. 
C r i c o t o p u s   s p .  
C r y p t o c h i r o n o m u s   s p .  
E n d o c h l r o n o m u s   s p .  
E u k i e f f e r i e l l a  sp.  

- - 
- - 
2 5 
1 1 
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APPENDIX I I I TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1978 08 14 

TAXONOM I C  GROUP 1 2 3a 3 b  3 c  4  6 

66. G l y p t o t e n d i p e s   s p .  
67. H e t e r o t r i s s o c l a d i u s   s p .  
68. M e t r l o c h e m u s   s p .  
69. M i c r o p s e c - t r a  sp.  

' 70. O r t h o c l a d l u s   s p .  
71. P o l v D e d i l u m  S D .  

. I  

72. P o t t h a s t i a  sp. 
73. P r o c l a d l u s  sp. 
76. P s e c t r o c l a d i u s  s p .  
79. S t e n o c h i r o n o m u s  sp. 
80. S t i c h t i c h i r o n o m u s  sp. 
81. T a n y p u s  s p ?  - - - - - - 
82. T a n y p u s  s p .  - - - - - - - 
83. T r i b e l o s  sp. - 3 - - 1 - 2 
84. C h i r o n o m i n a e   ( u n d e t e r m i n e d )  - - - - - - - 
85. O r t h o c l a d i i n a e   ( d a m a g e d )  - - - - - - 
86. C h e l i f e r a   ( m o u l t s )  - - - - - - - 
87. C h e l i f e r a   s p .  - - - - - - 2 
88.  C i i n o c e r a  sp. - - - - - - - 
89. H e m e r o d r o m i a   s p .  - - - - - - - 
90. H y d r o p h o r u s  s p .  1 1 - - - - - 
91. T i p u l i d a e   ( d a m a g e d )  - - - - - - - 
92. T i p u l a  sp. 
94. He1  i soma  sp .  
95. L y m n a e a   s p ?   ( d a m a g e d )  
96. Lymnaea  sp.  
97. V a l v a t a  S D .  

98. P i s i d i u m  s p .  - 3 1 - - 2 - 
99. U n d e t e r m i n e d   e g g   m a s s e s  - - - - - - - 

COLUMN TOTAL 18 135 32 52 102 65 53 

DIVERSITY - H '  0.68 0.73 0.64  0.29  0.79  0.78 0.60 

1 EVENNESS - J '  0.97  0.68  0.71  0.41  0.71  0.81  0.66 
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APPENDIX I I I TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1 9 7 8   0 8   1 4   ( c o n t i n u e d )  

I TAXONOM I C  GROUP 7 8 I t a   l l b   l l c   1 4  

2. 
3. 
6. 
8.  
9. 

10. 
1 1 .  
12.  
13. 
14. 
18. 
19. 
20. 
2 2  * 
23  
25 
27  
28 
29  
33. 
35 .  
36  

Nematoda  
E n c h y t r a e i d a e  
N a i s   ( c o m m u n i s ? )   s p .  
P o t a m o t h r i x   s p ?  
L i m n o d r  i I u s   s p ?  
R h y a c o d r i l u s   s p ?  
L i m n o d r  1 I u s   s p .  
R h y a c o d r i l u s  sp. 
L u m b r i c u l u s   v a r i e g a t u s  
S t y l o d r i l u s   s p .  
D a p h n i a   s p ?   ( j u v e n t l e )  
Amph i p o d a   ( d a m a g e d )  
Gammarus l a c u s t r i s  
Candona sp? 
C y p r i c o n c h a   s p ?  
A r a c h n o i d a e   ( j u v e n i l e s )  
L imnes  i a s p ?  
Sperchon   sp .  
T e u t o n i a   s p .  
H e p t a g e n   l a  sp. 
T r l c o p t e r a   ( e m p t y   c a s e s  
A r c t o p s y c h e   s p .  

- 

3 9 .   D r u s i n u s  s p .  
4 2 .   B r y c h i u s  sp. 
44 .  
45. 
47. 
48 
49. 
5 0  
53. 
5 6  
57. 
59. 
6 0  
6 2  
6 3  

B r a c h y v a t u s   s p .  
S i m u l   i d a e  
P a l p o m y i a   s p .  
C h i r o n o m i d a e   ( p u p a )  
C h i r o n o m i d a e   ( d a m a g e d )  
Ab 1 abesmy i a sp. 
C a r d i o c l a d i u s   s p .  
C h i r o n o m u s   s p .  
C o n s t e m p e l l i n a   s p .  
C r i c o t o p u s  sp. 
C r y p t o c h i r o n o m u s   s p .  
E n d o c h i r o n o m u s   s p .  
E u k i e f f e r i e l l a  sp.  
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APPEND I X I I I TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1 9 7 8   0 8   1 4   ( c o n t i n u e d )  

TAXONOM I C  GROUP 7 8 l l a   l l b   l l c   1 4  

6 6 .   G l y p t o t e n d i p e s   s p .  
6 7 .   H e t e r o t r i s s o c l a d i u s   s p .  
6 8 .  M e t r i o c h e m u s  sp. 
69. M l c r o p s e c t r a  sp. 
70 .  O r t h o c l a d i u s  sp. 
7 1 .   P o l y p e d i l u m  s p .  
7 2 .   P o t t h a s t i a   s p .  
7 3 .   P r o c l a d i u s   s p .  
7 6 .   P s e c t r o c l a d i u s   s p .  
7 9 .   S t e n o c h i r o n o m u s   s p a  
8 0 .   S t i c h t i c h l r o n o m u s  s p .  
81. T a n y p u s   s p ?  
8 2 .   T a n y p u s   s p .  
83. T r i b e l o s   s p .  
8 4 .   C h i r o n o m i n a e   ( u n d e t e r m i n e d )  
8 5 .   O r t h o c l a d i i n a e   ( d a m a g e d )  
8 6 .   C h e l   l f e r a   ( m o u l t s )  
87.  
88. 
89. 
90. 
91 .  
9 2  
94. 
95.  
9 6  
97. 

C h e l   l f e r a   s p .  
C l i n o c e r a   s p .  
H e m e r o d r o m l a   s p .  
H y d r o p h o r u s   s p .  
T l p u l i d a e   ( d a m a g e d )  
T i p u l a  sp. 
H e l i s o m a   s p .  
L y m n a e a   s p ?   ( d a m a g e d )  
Lymnaea  sp.  
V a l v a t a  S D .  

98.  P i s i d i u m  s p .  

9 9 .   U n d e t e r m i n e d   e g g   m a s s e s  

COLUMN TOTAL 

DIVERSITY - H '  

E V E N N E S S  - J '  

0 

0.95  0.95 

0.86 

0.90  0.84 
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APPENDIX I l l  TABLE 4 L A K E  LABERGE BOTTOM FAUNA DATA 

DATE: 1 9 7 8   0 8   1 4   ( c o n t i n u e d )  

TAXONOM I C  GROUP 13a   13b  1 3 c  1 3 d   1 7   1 8   2 0  

2. 
3. 
6. 
8. 
9. 

10. 
1 1 .  
12. 
13. 
14 .  
18. 
19. 
20. 
22. 
23  
25 
21. 
28. 
29. 
33. 
35. 
36 
39. 
42 
4 4 .  
45 a 
47. 
48 
49 e 
50. 
53. 
56  
57. 
59. 
6 0  
6 2  
6 3  

Nematoda 
E n c h y t r a e i d a e  
Na I s ( commun i s ? )  sp.  
P o t a m o t h r  i x  s p ?  
L i m n o d r i l u s   s p ?  

R h y a c o d r i l u s   s p ?  
L i m n o d r  i I u s  sp. 
R h v a c o d r i l u s  S D .  

- 

L u m b r i c u l u s   v a r i e a a t u s  
S t y l o d r i l u s  sp. 
D a p h n i a   s p ?   ( j u v e n i l e )  
Amph ipoda   (damaged)  
Gammarus I a c u s . t r  i s 
Candona   sp?  
C y p r   i c o n c h a   s p ?  
A r a c h n o i d a e   ( j u v e n i l e s )  
L imnes  i a s p ?  

Sperchon   sp .  
T e u t o n  i a sp. 
H e p t a g e n  i a sp. 
T r i c o p t e r a   ( e m p t y   c a s e s )  

A r c t o p s y c h e   s p .  
D r u s i n u s  sp. 
B r y c h i u s   s p .  
B r a c h y v a t u s   s p .  
S i m u l   i d a e  
P a  1 pomy i a sp. 
C h i r o n o m i d a e   ( p u p a )  
C h i r o n o m i d a e   ( d a m a g e d )  

A b l a b e s m y i a   s p .  
C a r d i o c i a d i u s   s p .  
C h i r o n o m u s   s p .  

C o n s t e m p e l l i n a   s p .  
C r  I c o t o p  u s sp. 
C r y p t o c h i r o n o m u s   s p .  
E n d o c h i r o n o m u s   s p .  
E u k i e f f e r i e l l a  sp. 
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APPENDIX I l l  TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1978  0 8  1 4  ( c o n t i n u e d )  

I TAXONOM I C  GROUP 1 3 a   1 3 b   1 3 c   1 3 d   1 7   1 8   2 0  I 
6 6 .   G l y p t o t e n d i p e s  sp. 
6 7 .   H e t e r o t r f s s o c l a d f u s  sp. 
6 8 .   M e t r l o c h e m u s   s p .  
6 9 .   M f c r o p s e c t r a   s p .  
7 0 .  O r t h o c l a d f u s  sp. 
7 1 .   P o l y p e d f l u m   s p .  
7 2 .   P o t t h a s t l a  sp. I 7 3 .   P r o c l a d i u s  sp. 
7 6 .   P s e c t r o c l a d f u s   s p .  
7 9 .   S t e n o c h f r o n o m u s   s p .  
8 0 .  S t f c h t i c h l r o n o m u s   s p .  
81 TanvDus  S O ?  , ,  

Tanypus   sp .  - - 
T r i b e l o s  sp. - - 
C h f r o n o m i n a e   ( u n d e t e r m i n e d )  - - 
O r t h o c l a d i f n a e   ( d a m a g e d )  - - 
C h e l f f e r a   ( m o u l t s )  - - 

82  
83  e 

84  
85 
86  
87. 
8 8  
89. 
90. 
91 
9 2 .   T f p u l a   s p .  

C h e l l f e r a   s p .  
C l i n o c e r a   s p .  
H e m e r o d r o m i a   s p .  
H y d r o p h o r u s   s p .  
T i p u l i d a e   ( d a m a g e d )  

9 4 .   H e l i s o m a   s p .  
9 5 .   L y m n a e a   s p ?   ( d a m a g e d )  
96.   Lymnaea  sp.  
9 7 .   V a l v a t a   s p .  
98. P i s i d l u m   s p .  
9 9 .   U n d e t e r m i n e d   e g g   m a s s e s  

COLUMN TOTAL 

DIVERSITY - H '  

EVENNESS - J '  

13  33   98   60   20   181  17  

0.48  0.89  0.79  0.70  0.56  0.75  0.22 

1.00  0.89  0.83  0.82  0.93  0.75  0.72 

t 
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APPENDIX I I I TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1978  08 1 4   ( c o n t i n u e d )  

TAXONOM I C  GROUP 2 1 a   2 1 b   2 2 a   2 2 b   2 2 c   2 3 a   2 3 b  

2. 
3. 
6. 
8. 
9. 

10. 
1 1 .  
12. 
13. 
14. 

Nematoda 
Ench y t r   a e  i d a e  
N a i s   ( c o m m u n i s ? )   s p .  
P o t a m o t h r i x   s p ?  
L i m n o d r  i I u s   s p ?  
R h y a c o d r  i I u s   s p ?  
L i m n o d r  i I us   sp .  
R h y a c o d r i l u s  sp. 
L u r n b r i c u l u s   v a r i e a a t u s  

- 

S t y l o d r i l u s  sp. 
1 8 .   D a p h n i a   s p ?   ( j u v e n i l e )  
19.   Arnphipoda  (damaged)  
20.  Gammarus l a c u s t r i s  
22 .   Candona  sp? 
23. C y p r i c o n c h a   s p ?  
2 5 .   A r a c h n o i d a e   ( j u v e n i l e s )  
2 7 .   L i m n e s i a   s p ?  
28 .   Sperchon   sp .  
29. T e u t o n i a  sp. 
3 3 .   H e p t a g e n i a   s p .  
3 5 .   T r i c o p t e r a   ( e m p t y   c a s e s )  
3 6 .   A r c t o p s y c h e   s p .  
3 9 .   D r u s i n u s   s p .  
4 2 .   B r y c h i u s   s p .  
4 4 .   B r a c h y v a t u s   s p .  
4 5 .   S i m u l   i d a e  
4 7 .   P a l p o m y i a   s p .  
4 8 .   C h i r o n o r n i d a e   ( p u p a )  
49. Ch l rono rn  i dae   (damaged)  
5 0 .   A b l a b e s m y i a   s p .  
5 3 .   C a r d i o c l a d i u s   s p .  
56 .   Ch i ronomus   sp .  
5 7 .   C o n s t e m D e l l i n a  S D .  

5 9 .   C r i c o t o p u s   s p .  
6 0 .   C r y p t o c h i r o n o m u s   s p .  
6 2 .   E n d o c h i r o n o m u s   s p .  
63. E u k i e f f e r i e l l a   s p a  
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APPENDIX I I I TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1978  08  1 4  ( c o n t i n u e d )  

TAXONOM I C  GROUP 2 1 a   2 1 b   2 2 a   2 2 b   2 2 c   2 3 a   2 3 b  

6 6  
6 7  
68. 
6 9  
70. 
71 
72  
73. 
76. 
79. 
80 .  
81. 
82. 
83. 
84. 
85 .  
8 6  
87. 
88. 
89. 
90 .  
91. 
92 .  
94. 
95 .  
9 6  
97 .  
98. 
99. 

G l y p t o t e n d i p e s   s p .  
H e t e r o t r l s s o c l a d l u s  sp. 
M e t r i o c h e m u s   s p .  
M i c r o p s e c t r a  sp. 
O r t h o c l a d l u s  sp. 
P o l y p e d l l u m   s p .  
P o t t h a s t l a  sp. 
P r o c l a d l u s  sp. 
P s e c t r o c l a d l u s  sp. 
S t e n o c h i r o n o m u s   s p .  
S t i c h t l c h i r o n o m u s   s p .  
T a n y p u s   s p ?  
T a n y p u s   s p .  
T r l b e l o s  S D .  

C h i r o n o m l n a e   ( u n d e t e r m i n e d )  - - - 
O r t h o c l a d l l n a e   ( d a m a g e d )  - - - 
C h e l   i f e r a   ( m o u l t s )  - - - 
C h e l i f e r a  sp. - - 1 
C I  l n o c e r a  sp. - - - 
Hemerodromia   sp .  - - - 
H y d r o p h o r u s   s p .  - - 1 
T i p u l l d a e   ( d a m a g e d )  - - - 
T i p u l a  sp. - - 3 
H e l i s o m a   s p .  - - - 
L y m n a e a   s p ?   ( d a m a g e d )  - - - 
Lymnaea  sp .  - - - 
Va I v a t a  sp. 6 1 4  7 
P l s l d i u m   s p .  - 2 7 
U n d e t e r m i n e d   e g g   m a s s e s  - - - 

COLUMN TOTAL 31  117  153  59  48  35  110 

DIVERSITY - H' 0.70  0.82  0.82  0.53  0.57  0.48  0.66 

EVENNESS - J '  0.90 0.85  0.76  0.76  0.95  0.62  0.66 
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APPENDIX I I 1  TABLE 4 LAKE LABERGE BOTTOM  FAUNA  DATA 

DATE: 1978  08 14 ( c o n t i n u e d )  

TAXONOM IC GROUP 24a 24b 24c 25 

2. Nematoda 
3. E n c h y t r a e i d a e  
6. N a i s   ( c o m m u n i s ? )   s p .  
8. P o t a m o t h r i x   s p ?  
- 

9. L i m n o d r l   I u s   s p ?  
10. R h y a c o d r i l u s   s p ?  
1 1 .  L i m n o d r i l u s   s p .  
12. R h v a c o d r l l u s  SD. 

9. L i m n o d r l   I u s   s p ?  
10. R h y a c o d r i l u s   s p ?  
1 1 .  L i m n o d r i l u s   s p .  
12. R h v a c o d r l l u s  SD. 
13. 
14. 
18. 
19. 
20. 
22. 
23 
25. 

L u m b r i c u l u s   v a r i e a a t u s  ., 
S t y l o d r i l u s  sp. 
D a p h n i a   s p ?   ( j u v e n i l e )  
Amph ipoda   (damaged)  
Gammarus l a c u s t r i s  
C a n d o n a   s p ?  
C y p r i c o n c h a   s p ?  
A r a c h n o i d a e   ( j u v e n i l e s )  

27. L i m n e s i a  s p ?  
28. S p e r c h o n  sp. 
29. T e u t o n i a  S D .  

33. H e p t a g e n i a  sp. 
35. T r i c o p t e r a   ( e m p t y   c a s e s )  
36. A r c t o p s y c h e  sp. 
39. D r u s i n u s   s p .  
42. B r y c h i u s   s p .  
44. B r a c h y v a t u s  sp. 
45. S i m u l   i d a e  
47. P a l p o m y i a   s p .  
48. C h i r o n o m i d a e   ( p u p a )  
49. Ch i r o n o m  i dae  ( damaged 1 
50. A b l a b e s m y i a   s p .  
53. C a r d i o c l a d i u s   s p .  
56. C h i r o n o m u s   s p .  
57. C o n s t e m p e l l i n a   s p .  
59. C r i c o t o p u s  sp. 
60. C r y p t o c h i r o n o m u s   s p .  
62. E n d o c h i r o n o m u s   s p .  
63. E u k i e f f e r i e l l a  sp. 

19 20  32  43 - 1 - - 
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APPENDIX I l l  TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1978  08 1 4   ( c o n t i n u e d )  

TAXONOM IC GROUP 24a  24b  24c 25 

6 6  
67. 
68. 
6 9  
7 0  
71 
7 2  
73. 
7 6  
79. 
80. 
81. 
82. 

G l y p t o t e n d i p e s  sp. 
H e t e r o t r i s s o c l a d i u s   s p .  
M e t r i o c h e m u s   s p .  
M i c r o p s e c t r a  sp. 
O r t h o c l a d i u s   s p .  
P o l y p e d i l u m   s p .  
P o t t h a s t i a  sp. 
P r o c l a d i u s  sp. 
P s e c t r o c i a d i u s   s p .  
S t e n o c h i r o n o m u s   s p .  
S t i c h t i c h i r o n o m u s   s p .  
T a n y p u s   s p ?  
T a n y p u s   s p .  

83. T r i b e l o s   s p .  
8 4 .   C h i r o n o m i n a e   ( u n d e t e r m i n e d )  
8 5 .   O r t h o c l a d i i n a e   ( d a m a g e d )  
8 6  
87. 
88. 
89. 
90. 
91. 
92  
94. 
95. 
9 6  
97 .  
9 8 .  

C h e l   i f e r a   ( m o u l t s )  
C h e l i f e r a   s p .  
C i  i n o c e r a   s p .  
H e m e r o d r o m i a   s p .  
H y d r o p h o r u s   s p .  
T i p u l i d a e   ( d a m a g e d )  
T i p u l a  sp. 
H e l i s o m a   s p .  
Lymnaea  sp?  (damage1 
Lymnaea  sp.  
V a l v a t a  s p .  
P i s i d i u m   s p .  

9 9 .   U n d e t e r m i n e d   e g g   m a s s e s  

COLUMN TOTAL 

D I V E R S  I TY 

EVENNESS 

47  92  92  78 

0.60  0.73  0.53  0.52 

0.77  0.73  0.69  0.86 
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APPENDIX I I I TABLE 4 LAKE LABERGE BOTTOM  FAUNA  DATA 

DATE: 1978   09   22  

TAXONOM I C  GROUP 9 13  14  15  16  17  18 

2. Nematoda 
3. E n c h y t r a e i d a e  
6. N a i s   ( c o m m u n i s ? )   s p .  
8. P o t a m o t h r i x   s p ?  
9. L l m n o d r l l u s   s p ?  

10. R h y a c o d r i l u s   s p ?  
1 1 .  L i m n o d r i l u s   s p .  
1 2 .   R h y a c o d r i l u s   s p .  
13. L u m b r i c u l u s   v a r i e g a t u s  
14. S t y l o d r i l u s  sp. 
1 8 .   D a p h n i a   s p ?   ( j u v e n i l e )  
19 .   Amph ipoda   (damaged)  
20.  Gammarus l a c u s t r l s  
22 .   Candona   sp?  
23. C y p r i c o n c h a   s p ?  
2 5 .  A r a c h n o i d a e   ( j u v e n i l e s )  
27. L i m n e s i a   s p ?  
28 .   Sperchon  sp .  
29. T e u t o n i a  sp. 
3 3 .   H e p t a g e n i a   s p .  
3 5 .   T r i c o p t e r a   ( e m p t y   c a s e s )  
3 6 .   A r c t o p s y c h e   s p .  
3 9 .   D r u s i n u s   s p .  
4 2 .   B r y c h i u s   s p .  
44. B r a c h y v a t u s  s p e  
4 5 .   S i m u l   i d a e  
4 7 .   P a l p o m y i a   s p .  
4 8 .   C h i r o n o m i d a e   ( p u p a )  
49. Ch i r o n o m   i d a e   ( d a m a g e d )  

5 3 .   C a r d i o c l a d i u s   s p .  
56. C h i r o n o m u s   s p .  

' 57. C o n s t e m p e t t i n a   s p .  ' 59.  C r i c o t o p u s   s p .  
6 0 .   C r y p t o c h   i r o n o m u s   s p .  
6 2 .   E n d o c h i r o n o m u s   s p .  

~ 63. E u k l e f f e r i e l l a  sp. 

- 

1 5 0 .   A b l a b e s m y i a   s p e  

I 
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APPEND I X I I I TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1978  09  22 

TAXONOM I C  GROUP 9 13  14  15  16  17  18 

6 6  
67 .  
68. 
69. 
7 0  

~ 71. 
72 .  
73. 
76  

~ 79.  
80. 
81. 
82.  
83 .  
84. 
85. 
86 .  
87. 
88. 
89 .  
90. 
91. 
92  

~ 94. 
95. 
9 6  
97. 
9 8 .  

99.  

G l y p t o t e n d i p e s   s p .  - - 
H e t e r o t r i s s o c l a d i u s  sp. 1 - 
M e t r i o c h e m u s   s p .  - - 
M i c r o p s e c t r a   s p .  - 2 
O r t h o c l a d i u s   s p .  - - 
P o l y p e d l l u m   s p .  - - 
P o t t h a s t i a  sp. - - 
P r o c l a d i u s   s p .  
P s e c t r o c l a d l u s   s p .  
S t e n o c h i r o n o m u s   s p .  
S t i c h t i c h i r o n o m u s  s p .  
T a n y p u s   s p ?  
T a n y p u s   s p .  - - 
T r i b e l o s  sp. - 9 
C h i r o n o m l n a e   ( u n d e t e r m i n e d )  - - 
O r t h o c l a d l l n a e   ( d a m a g e d )  
C h e l i f e r a   ( m o u l t s )  
C h e l l f e r a  sp. 
C I i n o c e r a   s p .  
H e m e r o d r o m i a   s p .  
H y d r o p h o r u s   s p .  
T i p u l i d a e   ( d a m a g e d )  
T i p u l a   s p .  
H e l i s o m a   s p .  
Lymnaea   sp?   (damaged)  
Lymnaea  sp .  
V a l v a t a  sp. 
P i s i d i u m   s p .  
U n d e t e r m i n e d   e g g   m a s s e s  

COLUMN TOTAL 2 50  12  10  21  44  46 

DIVERSITY - H '  0.0 0.75  0.58 0.18 0.12  0.59  0.70 

EVENNESS - J '  0.0 0.89  0.96  0.59  0.39  0.76  0.83 
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APPENDIX I I I TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1 9 7 8   0 9   2 2   ( c o n t i n u e d )  

TAXONOM I C  GROUP 19  20  21 

2. Nematoda 
3. E n c h y t r a e i d a e  
6. 
8. 
9 .  

10. 
1 1 .  
12. 
13. 
14. 
18. 
19. 
20. 
22. 
23  
25. 

N a i s   ( c o m m u n i s ? )   s p .  
P o t a m o t h r  i x  s p ?  
L i m n o d r  i I u s   s p ?  
R h y a c o d r i l u s   s p ?  
L i m n o d r  i I u s  sp. 
R h y a c o d r i l u s   s p .  
L u m b r i c u l u s   v a r i e a a t u s  

L 

S t y l o d r i l u s  sp. 
D a p h n i a  s p ?  (juvenile) 
Amph ipoda   (damaged)  
Gammarus l a c u s t r i s  
Candona s p ?  
C y p r i c o n c h a   s p ?  
A r a c h n o  i d a e  ( j  u v e n  i I e s  1 

27. L i m n e s i a   s p ?  
28 .   Sperchon  sp .  
29. T e u t o n i a  sp. 
3 3 .   H e p t a g e n i a   s p .  
3 5 .   T r i c o p t e r a   ( e m p t y   c a s e s )  
3 6 .   A r c t o p s y c h e  sp. 
3 9 .   D r u s i n u s  s p .  
4 2 .   B r y c h i u s   s p .  
4 4 .   B r a c h y v a t u s   s p .  
4 5 .   S i m u l   i d a e  
4 7 .   P a l p o m y i a   s p .  
4 8 .   C h i r o n o m i d a e   ( p u p a )  
4 9 .   C h i r o n o m i d a e   ( d a m a g e d )  
5 0 .   A b l a b e s m y i a   s p .  
5 3 .   C a r d i o c l a d i u s   s p .  
56. C h i r o n o m u s   s p .  
5 7 .   C o n s t e m p e l l i n a   s p .  
5 9 .  C r l c o t o p u s  s p .  
6 0 .   C r y p t o c h i r o n o m u s  s p .  
62. E n d o c h i r o n o m u s  s p .  
63. E u k i e f f e r i e l l a  sp. 
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APPEND I X I I I TABLE 4 LAKE LAEERGE BOTTOM FAUNA DATA 

DATE: 1978  09  22 ( c o n t i n u e d )  

TAXONOM I C  GROUP 19 20 21 

66 
67 
68 
69 
70 
71 
72 
73. 
76. 
79. 
80 
81 
82 
83 
84 
85 

G l y p t o t e n d i p e s  sp. 
H e t e r o t r i s s o c l a d i u s   s p .  
M e t r i o c h e m u s   s p .  
M i c r o p s e c t r a   s p .  
O r t h o c l a d i u s  sp. 
P o l y p e d i l u m  sp. 
P o t t h a s t i a  sp. 
P r o c l a d i u s   s p .  
P s e c t r o c l a d i u s  sp. 
S t e n o c h i r o n o m u s   s p .  
S t i c h t i c h i r o n o m u s  SD. 

T a n y p u s   s p ?  
T a n y p u s   s p .  
T r i b e l o s   s p .  
C h i r o n o m i n a e   ( u n d e t e r m i n e d )  
O r t h o c l a d i i n a e   ( d a m a g e d )  

86. C h e l i f e r a   ( m o u l t s )  
87 
88 
89. 
90. 
91. 
92 
94. 
95. 
96 
97. 

C h e l i f e r a   s p .  
C I i n o c e r a   s p .  
H e m e r o d r o m i a   s p .  
H y d r o p h o r u s   s p .  
T i p u l i d a e   ( d a m a g e d )  
T i p u l a   s p .  
H e l i s o m a   s p .  
Lymnaea   sp?   (damaged)  
Lymnaea  sp.  
V a l v a t a  SD. 

98. P i s i d i o r n  s p .  

99. U n d e t e r m i n e d   e g g   m a s s  e s  

COLUMN TOTAL 

DIVERSITY - H '  

EVENNESS - J '  

33 41 27 

0.43  0.73 0.62 

0.56 0.80  0.73 
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APPENDiX I l l  TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1978   10   20  

TAXONOM I C  GROUP 3a  3b 4 6 7a  7b 8 

2. Nematoda 
3. E n c h y t r a e i d a e  
6. N a i s   ( c o m m u n i s ? )   s p .  
8. P o t a m o t h r i x   s p ?  
- 

9. C i m n o d r i  1-us s p ?  
1 0 .   R h v a c o d r i l u s  S D ?  

1 1 .  L i m n o d r i l u s   s p .  
1 2 .   R h y a c o d r i l u s   s p .  
1 3 .   L u m b r i c u l u s   v a r i e g a t u s  
14. S t y l o d r i l u s  sp. 
1 8 .   D a p h n i a   s p ?   ( j u v e n i l e )  
19 .   Amphipoda  (damaged)  
20.  Gammarus l a c u s t r i s  
22.  C a n d o n a  s p ?  

2 3 .   C v o r i c o n c h a  SD? , ,  

2 5 .   A r a c h n o i d a e   ( j u v e n i l e s )  
27 .  L i m n e s i a   s p ?  
28 .   Sperchon  sp .  
29. T e u t o n i a  s p .  
3 3 .   H e p t a g e n i a   s p .  
3 5 .  T r i c o p t e r a   ( e m p t y   c a s e s )  
3 6 .   A r c t o p s y c h e   s p .  
39. D r u s l n u s  sp. 
42. 
44. 
45. 
4 7 .  
48 
49. 
50  
53. 
5 6  
57. 
59. 
60 
6 2  
6 3  

B r y c h i u s   s p .  
B r a c h y v a t u s  sp. 
Slmu I i dae  
P a l p o m y i a   s p .  
C h i r o n o m i d a e   ( p u p a )  
C h i r o n o m i d a e   ( d a m a g e d )  
A b l a b e s m y i a   s p .  
C a r d i o c l a d i u s  sp. 
Ch i rono rnus   sp .  
C o n s t e m p e l l i n a  sp. 
C r l c o t o p u s   s p .  
C r y p t o c h i r o n o m u s   s p .  
E n d o c h i r o n o m u s   s p .  
E u k i e f f e r i e l l a  sp.  
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APPEND I X I I I TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA 

DATE: 1978  10   20  

TAXONOM I C  GROUP 

66. G l y p t o t e n d i p e s   s p .  
67 .  H e t e r o t r i s s o c l a d i u s  sp. 
68. M e t r i o c h e m u s   s p .  
69. M i c r o p s e c t r a  sp. 
70. O r t h o c l a d i u s   s p .  
71. P o l y p e d i l u m  s p .  
72. P o t t h a s t i a   s p .  

~ ~~ ~~ 

73. P r o c t a d i u s  S D .  

7 6 .  P s e c t r o c l a d i u s   s p .  1 - - - 1 - - 
79. S t e n o c h i r o n o m u s   s p .  3 - - - - - - 
80. S t i c h t i c h i r o n o m u s  sp. - - 34 - - - 5 
81.  T a n y p u s   s p ?  - - - - - - 
82.  Tanypus   sp .  - - - - - - - 
83. T r l b e l o s  sp. - - 2 - 6 12  
84 .  C h i r o n o m i n a e   ( u n d e t e r m i n e d )  - - - - - - - 
85. O r t h o c l a d i i n a e   ( d a m a g e d l  - - - - - - 
86. C h e l i f e r a   ( m o u l t s )  - - - - - - 
87. C h e l i f e r a  sp. 1 - - - - - 

- 
- 

- 
- 

88. C - i l n o c e r a   s p .  
89. H e m e r o d r o m i a  S D .  

~ ~~~~ 

90 .  H y d r o p h o r u s   s p .  
91.  T i p u  I i d a e   ( d a m a g e d )  
92. T i p u l a  sp. 
94 .  H e l i s o m a  s p .  
95. L y m n a e a   s p ?   ( d a m a g e d )  
96 .  Lymnaea  sp.  
97. V a l v a t a   s p .  
98. P i s i d i u r n  s p .  

COLUMN TOTAL 62  34  101  46  33 82 34 

DIVERSITY 0.93  0.85 0.81 0.44  0.75  0.72  0.66 

EVENNESS 0.86  0.89  0.78  0.63  0.83  0.85  0.73 
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