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ABSTRACT 

Benthic i n v e r t e b r a t e s  were sampled and i d e n t i f i e d  from fou r  depths 

i n  fou r  a r eas  o f  t h e  Coeur drAlene Lake system over a 7-month pe r iod .  I 

i d e n t i f i e d  23 genera of  chironomids. Oligochaetes  were t h e  most common 

taxa  c o l l e c t e d  i n  Lake Chatcolet  and Round Lake, which were n u t r i e n t -  

enriched waters  conta in ing  l a rge  macrophytic popula t ions .  Chironomids 

were the  most common t axa  i n  Lake Coeur drAlene where aqua t i c  vege ta t ion  

and enrichment were l e s s .  S ix ty  percent  of t h e  organisms were found i n  

samples from 2 m,  b u t  wide v a r i a t i o n  was observed. 

The concent ra t ions  of f i v e  heavy meta ls  i n  t h e  l ake  sediments 

were measured t o  determine t h e  e x t e n t  of contamination by mine and sme l t e r  

wastes i n  t h e  l ake  system and any p o s s i b l e  e f f e c t  on ben th i c  communities. 

Zinc concent ra t ions  were 627-7,320 ppm i n  Lake Coeur drAlene and 10-105 ppm 

i n  Chatcolet  and Round Lakes. Numerical d i s t r i b u t i o n  of chironomids and 

o l igochae tes  d id  no t  appear t o  be s u b s t a n t i a l l y  a f f e c t e d  by metal concen- 

t r a t i o n s .  
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INTRODUCTION 

Lake Coeur dfAlene ,  with a  su r face  a r e a  of  120 km2, i s  t h e  second 

l a r g e s t  lake i n  Idaho and an important vaca t ion  and r e c r e a t i o n  a rea .  The 

lake  i s  drained by t h e  Spokane River a t  Coeur dfAlene  and fed  by two major 

s t reams,  t h e  Coeur dfAlene  and t h e  S t .  Joe  Rivers ,  both dra in ing  t h e  west 

s lopes  of t h e  B i t t e r r o o t  Mountains (Fig.  I . ) .  

S ince 1890, the  Coeur dlAlene River has received mine, i n d u s t r i a l ,  

and domestic wastes .  Kemmerer e t  a l .  (1923) repor ted  t h a t  rock f l o u r  

could be t r a c e d  f a r  out i n t o  the  c l e a r  water of t h e  lake i n  1911. The 

mines switched t o  a  new process i n  1927, which crushed t h e  ore  i n t o  

p a r t i c l e s  so  f i n e  t h a t  a  cons iderable  po r t ion  became a c o l l o i d a l  suspen- 

s i o n ,  These were c a r r i e d  g r e a t e r  d i s t ances  i n  t h e  drainage system. The 

r i v e r  depth has been decreased by s i l t a t i o n ,  and l a rge  volumes of rock 

f l o u r  have been depos i ted  i n  the  lake .  

Metal concent ra t ions  i n  t h e  lake  and r i v e r  have been documented 

by Mink e t  a l .  (1971). E l l i s  (1932) observed t h e  r i v e r  t o  be almost devoid 

of f i s h  and benth ic  i n v e r t e b r a t e s .  Savage (1970) noted a  decrease i n  the  

depth of t h e  s i l t  covering the o r i g i n a l  s u b s t r a t e ,  an inc rease  i n  a t tached  

forms of a lgae ,  and a  s l i g h t  i nc rease  i n  benth ic  inve r t eb ra t e s  i n  1968, 

a f t e r  cons t ruc t ion  of  s e t t l i n g  ponds by t h e  mining companies. Sappington 

(1969) obtained 96-hour TLm values of 0.62, 0.27, and 0.09 ppm z inc  f o r  

c u t t h r o a t  t r o u t  i n  a  s t a t i c  system. These values a r e  well  wi th in  t h e  range 

of concent ra t ions  found i n  the  Coeur dfAlene River.  



Minter (1971) s tud ied  the  plankton populat ion s t r u c t u r e  i n  t h e  

Coeur dlAlene River and Lake. Parker (1972) divided the  lake  i n t o  t h r e e  

t roph ic  a reas  according t o  primary product ion,  plankton community s t r u c t u r e ,  

and n u t r i e n t s ,  He concluded t h a t  some of  the  n u t r i e n t s  i n  t h e  southern 

po r t ion  of the  lake  a r e  added by the  Coeur dlAlene and S t .  Joe  Rivers .  

Wissmar (1972) determined some of the  e f f e c t s  of z inc ,  copper, and 

cadmium on primary product ion i n  t h e  lake and r i v e r .  Except f o r  a  

pre l iminary  s tudy by E l l i s  (1932) and a  f i s h  food study i n  Round Lake 

(Mareuson 1966), the  benthos of t he  Coeur dlAlene Lake system has not  

been inves t iga t ed .  

Benthic macroinvertebrates  p lay  an e s s e n t i a l  r o l e  i n  r ecyc l ing  

n u t r i e n t s  from the  sediments and a r e  the  main source of food f o r  most 

f i s h  i n  a t  l e a s t  t h e i r  e a r l y  s t a g e s ,  They a r e  exce l l en t  i n d i c a t o r  organisms 

because many spec ie s  a re  extremely s e n s i t i v e  t o  changes i n  water q u a l i t y  

and a r e  r e l a t i v e l y  sedentary .  Also, bottom fauna usua l ly  have a  complex 

l l f e  cyc le  of a  year  o r  more, and thus t h e i r  presence o r  absence may 

r e f l e c t  phys ica l  o r  chemical changes i n  the  water  over a  lengthy time 

per iod .  

S t a t i o n s  were se l ec t ed  a t  fou r  depths i n  four  a reas  of t h e  lake a t  

6-8-mile I n t e r v a l s  along the  north-south a x i s  of t h e  lake .  Samples were 

c o l l e c t e d  f o r  ben th ic  i n v e r t e b r a t e s ,  heavy meta ls ,  and organic carbon 

a n a l y s i s ,  The pH, temperature, and d isso lved  oxygen were measured a t  each 

s t a t i o n ,  

The following ob jec t ives  were e s t ab l i shed :  

1, To measure pH, temperature, and d isso lved  oxygen i n  t h e  water and 
organic carbon content  and heavy metals i n  t h e  lake sediments; 

2 .  To c o l l e c t  and i d e n t i f y  the  benth ic  macroinvertebrates  and de te r -  
mine t h e i r  d i s t r i b u t i o n  i n  t h e  lake ;  and 



3 ,  To at tempt  t o  r e l a t e  any e f f e c t  of heavy metals  i n  t h e  sediments 
and n u t r i e n t s  i n  t h e  water on the distribution of t he  macro- 
i n v e r t e b r a t e s ,  



METHODS 

Chatcole t ,  Harr i son ,  Ca r l ln  Bay, and Cougar Bar were s e l e c t e d  i n  

t h e  lake  and four  s t a t i o n s  e s t a b l i s h e d  i n  each a r e a  a t  depths of  2 ,  5 ,  10,  

and g r e a t e r  than 20 m ,  No deep-water s t a t i o n  was loca ted  i n  t h e  Chatcolet  

a r e a r  The 15 s t a t i o n s  were s i t u a t e d  a s  fol lows (Fig.  1 ) :  

S t a t i o n  l A ,  i n  t h e  NW end of Round Lake, approximately 100 m ENE 
from the  end of t h e  S t .  Joe  River levy which extends NW t o  Lake Coeur 
dlAlene.  2  m -  

S t a t i o n  l B ,  i n  Chatcolet  Lake d i r e c t l y  e a s t  o f  t h e  Park Hotel and 
approximately 100 m south of t h e  southernmost p i l i n g  marking t h e  en t rance  
t o  t h e  S t "  Joe  River from Chatcolet  Lake. 5  m ,  

S t a t i o n  l C ,  i n  Chatcolet  Lake between Chatcolet  and Rocky Point  
i n  l l n e  between t h e  r a i l r o a d  drawbridge and t h e  Chicago, Milwaukee, S t .  
Paul ,  and P a c i f i c  Rai l road t r e s t l e  e a s t  of Hawley's Landing. 10 m .  

S t a t i o n  2A, 15 m e a s t  of t h e  n o r t h  levy of  t h e  Coeur dlAlene 
River.  2  m.  

S t a t i o n  2 B ,  5  m no r th  of t he  Bas t ,group of p i l i n g  of  the  northwest 
of t h e  Coeur dlAlene River mouth. 5  m ,  

S t a t i o n  2C, approxlmately 1 km southwest of s t a t i o n  2 B  i n  l i n e  with 
t h e  p i l i n g  a t  the  mouth of t he  Coeur dlAlene River.  10 m ,  

S t a t i o n  2 D ,  approximately l / 2  km from the  west s i d e  of t h e  lake  
between Spokane Poin t  and Gasser Point  i n  l i n e  with the  p i l i n g  i n  t he  
Coeur dlAlene River ,  ~ 2 0  m .  

S t a t i o n  3A, i n  Ca r l in  Bay approxlmately 15 m west o f  t h e  small  
b r idge  over  Ca r l in  Creek" 2 m ,  

S t a t i o n  3B, approximately 250 m west of s t a t i o n  3A and d i r e c t l y  
no r th  of  t h e  f i r s t  l a r g e  house on the  south shore  of t h e  bay, 5  m ,  

S t a t i o n  3C, approximately 1 ,25  km easz  of s t a t l o n  2A, centered  
between t h e  bay shores  and i n  l l n e  with the  no r theas t  shore  of  t h e  lake .  
10 m .  

S t a t i o n  3D, i n  t he  mlddle of  t h e  lake  between McDonald Point  and 
s t a t i o n  3C, '.20 m ,  
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Fig. 1.--Coeur dlAlene Lake and station locations. 



S t a t i o n  4A, near  o ld  p l l l n g  on the west bank i n  t h e  mouth of t h e  
Spokane River ,  2 m .  

S t a t i o n  4B, 10 m sou theas t  of the  mul t ip l e  p i l l n g  a t  t h e  mouth of  
the  Spokane River and near  t he  en t rance  t o  the  Texaco Marlna, 5  m ,  

S t a t i o n  4C, approximately 15 m o f f  t he  North Cape, midway between 
Kld I s land  and Stevens Po in t ,  10 m. 

S t a t i o n  4D, I n  t h e  mlddle of  t h e  lake  e a s t  of Three-Mile Poin t .  
' 20 m ,  

Water and ben th l c  samples were c o l l e c t e d  J u l y  26-30, 1971, 

September 25-October 1, 1971, and March 25-27, 1972. Four benth ic  samples 

were obtained from each s t a t i o n  on t h e  f i r s t  d a t e  and two from each s t a t i o n  

on t h e  second and t h i r d  d a t e s *  Sediments f o r  heavy metal  ana lys i s  by 

neutron a c t i v a t i o n  and atomic absorp t ion  were c o l l e c t e d  on September, 1971, 

and March, 1972, r e s p e c t i v e l y ,  Sediment f o r  organic  content  ana lys i s  was 

c o l l e c t e d  on J u l y ,  1971, and March, 1972, 

Dissolved oxygen was determined with a  model 51 oxygen meter 

(Yellow Springs Instrument Co,,  Yellow Spr ings ,  Ohio) and temperature with 

an electronic thermometer (Applied Research Assoc,,  Aust in,  Texas),  A 

He l l i ge  Pocket Comparator was employed t o  e s t ima te  pH, A Van Dorn water 

b o t t l e  was used t o  ob ta in  water f o r  pH measurements and DO measurements 

below 16 m ,  

Samples f o r  organic  content  and heavy metal  a n a l y s i s  were c a r e f u l l y  

c o l l e c t e d  with an Eckman dredge t o  minimize d is turbance  of t h e  s u b s t r a t e  

s u r f a c e ,  Sediment from the  top 3 cm was placed I n  g l a s s  j a r s  and s to red  

on i c e ,  Samples were homogenized by s t l r r l n g  wlth a  g l a s s  rod before  

sub-samples were removed f o r  analysis- Organic carbon content  was 

est imated by drying approximately 1 2  g  of wet sediment t o  a  constant  

weight and measuring the  weight l o s s  a f t e r  ashlng a t  550 C ,  
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The metal ana lys i s  on t h e  sediments c o l l e c t e d  i n  September was 

performed by neutron a c t i v a t i o n  a t  t h e  Radiat ion Center a t  Washington 

S t a t e  Univers i ty .  Analysis of t h e  samples c o l l e c t e d  i n  March was performed 

by atomic absorp t ion  i n  t he  San i t a ry  Engineering Lab a t  WSU. The atomic 

absorp t ion  method (Lagerwerff and Specht 1970) r e s u l t e d  i n  lower values 

f o r  z inc  than those  obtained by neutron a c t i v a t i o n  poss ib ly  because of  

incomplete d iges t ion  of  t h e  sediment,  Only z inc  concent ra t ions  were 

obtained on both d a t e s .  

Benthic samples were c o l l e c t e d  with a  15.24 by 15.24 cm s tandard  

Eckman dredge a t  a l l  s t a t i o n s  except 4A and 4B i n  Cougar Bay, where a  

Peterson dredge was used.  Samples were no t  accepted un le s s  a  complete 

square a t  l e a s t  3  cm deep was obta ined ,  A s tandard  30-mesh s e i v e  was 

placed under the  dredge before  l i f t i n g  it from t h e  water t o  prevent  l o s s  

of  organisms. The samples were s t r a i n e d  through the  s e i v e  and preserved 

i n  70% isopropyl  a lcohol .  Organisms were separa ted  from the  d e b r i s  under 

a  d i s s e c t i n g  microscope. Counts were mul t ip l i ed  by 43 and repor ted  a s  no./m2. 

Chironomid l a rvae  were soaked f o r  24 hours i n  9% KOH, r i n sed  f o r  

2 hours In d i s t i l l e d  water ,  t r a n s f e r r e d  t o  absolu te  alcohol  f o r  1 hour ,  

and mounted on a  s l i d e  v e n t r a l  s i d e  up i n  Euparal (GBI Labs Limited, 

Dendon, England) , Light p re s su re  on t h e  covers l i p  helped expose p a r t s  

necessary f o r  i d e n t i f i c a t i o n ,  Keys by Mason (1968) and Johannsen (1969) 

were used t o  i d e n t i f y  Chironomidae and Ceratopagonidae; by Usinger (1968) 

f o r  T r i chop te ra ,  Ephemeroptera, Odonata, and Coleoptera;  and by Pennak 

(1953) f o r  Hirudinea and miscellaneous organisms, 



RESULTS 

Water Chemistry 

Lake Coeur dlAlene was s t r a t i f l e d  i n  J u l y  with the  thermocline a t  

9 m [F ig ,  2 1 ,  The temperature was 25 C a t  t he  su r f ace  and 5 C near  the  

bottom a t  a depth of 50 m ,  Temperature i n  Chatcolet  Lake ranged from 25 C 

a t  t he  su r f ace  t o  11 C o f f  t h e  bottom, In September, a weak thermocline 

remained a t  13  m i n  Coeur dfAlene Lake with temperatures from 14-6.5 C .  

Chatcolet  Lake was homothennous I n  September, and both lakes  were homo- 

themous  I n  March a t  6 , 5  C ,  

Dissolved oxygen was s l m l l a r  a t  a l l  s t a t l o n s  i n  t h e  Coeur dfAlene 

Lake, I t  ranged from f.8-4.0 mg/l I n  J u l y ,  9 .8-4,5 mg/l i n  September, and 

8,O-11.8 mg/l i n  March, 1972 (Fig.  39, The d isso lved  oxygen i n  Chatcolet  

Lake ranged from 7,8-1,O mg/l i n  J u l y ,  8.2-10,O mg/l i n  September, and 

11 ,6  mg/l i n  March (F ig ,  39, 

The pH ranged from 7,5 a t  the su r f ace  t o  6 ,2  near  t h e  bottom of 

a l l  s t a z i o n s  over 20 m depth i n  Coeur dlAlene Lake and 10 m depth i n  

Chatcolet  Lake, In  September and March, the  pH was 6,8-7.2 i n  both l akes .  

Sediment Chemistry 

The h ighes t  percentage of  organic  carbon i n  t h e  sediments was 17.7 

i n  Cougar Bay and the  lowest 5 , s  I n  samples from t h e  Chatcolet  a r e a  (Table 1 ) .  

The organic  content  increased  with depth and was s l l g h t l y  h igher  i n  March 

than J u l y ,  
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Fig. 2.--Temperature curves for Lakc Coeur d1Alene (A) 
and Chatcolet Lake (R). 
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Fig .  3.--Dissolved oxygen curve f o r  Uoeur d tAlene Lake (A) 
and Cha tco le t  Lake (13) f o r  each d a t e  sampled. 



TABLE 1.- -Est imated percen tage  o r g a n i c  carbon i n  t h e  sediments  o f  t h e  
Coeur d lA lene  Lake system f o r  J u l y ,  1971, and March, 1972 

Depth i n  m 

Area Date 
2 5 10 >20 

Cha t co l e t  J u l y ,  1971 6.4 6 .7  7 .1  . . . . 
March, 1972 5 .8  6 .6  7 .9  .... 

Har r i son  

C a r l i n  Bay 

J u l y ,  1971 8.1  6 .7  8 .4  8 . 1  

March, 1972 8.6 7 .5  7.4 8.0 

J u l y ,  1971 7 .3  7 .3  9 .5  9.7 

March, 1972 9 .7  6 . 5  6 .7  8 .8  

Cougar Bay J u l y ,  1971 7.1  13.3  17.7 11 .8  

March, 1972 3.0 10 .6  8 .9  9 . 6  



Zinc c o n s t i t u t e d  0.45-0.73% of the  top 3 cm of t h e  sediment 

c o l l e c t e d  i n  September, 1971, i n  the  d i r e c t  flow of t h e  lake nor th  of 

Harr ison but  decreased t o  0.06% i n  the  e a s t  end of Car l in  Bay and was not  

de tec ted  i n  t h e  sediments of  Chatcolet o r  Round Lakes (Table 2 ) .  Approxi- 

mately 10% of  the  sediment i n  the  Harrison a rea  was i r o n ,  which represented 

3,O-7.5% a t  a l l  o t h e r  s t a t i o n s ,  I ron  concentrat ions increased with depth 

and were lower i n  Chatcolet  and Round Lakes than i n  Lake Coeur dlAlene.  

Antimony i n  t h e  sediments va r i ed  from 1-120 pprn and was higher  i n  Lake 

Coeur dlAlene than i n  Chatcolet  Lake. 

In sediments co l l ec t ed  In March, 1972, t h e  copper concent ra t ions  

were 3-6 pprn i n  Chatcolet  Lake and 6-87 pprn i n  Coeur dlAlene Lake (Table 3 ) .  

Magnesium va r i ed  from 180-362 pprn i n  Chatcolet and 160-660 pprn i n  Coeur 

dlAlene Lake. Concentrations of z inc  and lead  decreased with d i s t ance  

south of t h e  Coeur dlAlene River d e l t a  (Fig. 4 ) .  Sediment from the  S t .  Joe  

River ,  5.25-9.5 miles  from the  mouth of t h e  Coeur dlAlene River,  was low 

i n  zinc and lead ,  Concentrations increased t o  2,000-4,000 pprn between 

Conkling Park and t h e  Coeur dlAlene River ,  The general  flow of t h e  lake  

is  south t o  no r th ,  but  wlnd and cu r ren t s  have c a r r i e d  heavy metals  south 

as  f a r  a s  Conkling Park, 

Benthos 

Sixty-two eaxa were counted and i d e n t i f i e d .  They cons is ted  of 

26 spec ies  of  Chironomidae, 9  Hydracarina, 9  Tr ichoptera ,  5  Ceratopagonidae, 

and 14 miscellaneous inve r t eb ra t e s  (Table 4 ) .  Chironomids made up 51-74.5% 

and o l igochaetes  25.5-49% of  t h e  toea1 number of  organisms co l l ec t ed  

(Table 5 ) ,  The 2 - m  s t a t i o n  i n  Chatcolet  contained t h e  h ighes t  number of 

o l igochaetes  co l l ec t ed .  



TABLE 2.--Metal concent ra t ions  i n  lake  sediments (ppm) by neutron 
a c t i v a t i o n  c o l l e c t e d  September, 1971 

Concentrat ion  (ppm) 
- - 

Depth 
S t a t i o n  (m> 

Chatcolet  
1 A 

Harr ison 
2A 

Car l in  Bay 
3A 

Cougar Bay 
4A 

4B 

4C 

- - - - - - - - -- 

a~~ = not  de t ec t ed .  

b . . . . = no da ta .  



TABLE 3,--Metal concentrat ions i n  lake  sediments (ppm) by atomic 
absorpt ion co l l ec t ed  March, 1972 

Concentration (ppm) 

S t a t i o n  Depth 
(m 

Zn Cu Mg 

Chatcolet  
1 A  

Harrison 
2 A 

Ca r l in  Bay 
3A 

Cougar Bay 
4.4 



9 8 7 6 5 4 3 2 1 0 1 2 
north south 

Miles from delta of the Coeur dlAlene River 

Fig. 4.--Metal concentrations in the sediments around Coeur dlAlene 
River delta. 



TABLE 4.--A list of the macrobenthic taxa collected from Lake Coeur 
dlAlene, Chatcolet Lake, and Round Lake 

Turbellarf a 
Tricladida 
Planariidae ?a 

Oligochaeta 

Hirudlnea 
Rhynchobdelllda 
Glossiphosiidae 
Helobdella stagnalis 

Crustacea 
Amphipoda 
Gammaridae 
Gammarus sp. 

Arachnoidea 
Hydracarina 

Limnesiidae 
Limnesia sp. 

Hygrobat idae 
Hygrobates sp. 

Libertiidae 
Libertia sp, 

Unionicolidae 
Neumania sp. 
Unionicola sp. 

Pionidae 
Plona spa 
Unk . 

Protziidae 
Calonys sp, 

Arrenuridae 
Arrenurus sp. 

Insecta 
Ephemeroptera 
Heptigeniidae 

Epeorus sp. b 

Baetldae 
Ephemerella serrata levis 
Caenis sp. 

Odonata 
Coenagrionidae 
~n,alla~ma sp. (possibly - E, clausam) 

Plecoptera 
- 

Isoperla sp, 



TABLE 4--Continued 

Trf choptera 
Rhyacophiladae 

Rhyacophila sp .  
Glossosoma s p -  
Agapetus sp.  

Leptoceridae 
Mystacides s p 0  

Hydropti l idae 
Agraylea sp.  
Dibusa SP, 

~ ~ d r o ~ s ~ c h i d a e  
Hydropsyche b 

Limnophilidae 
Unk . 

Psychomyiidae 
b 

Unk . 
Coleoptera 
E lmidae L 

V 
Zait  zevia sp .  

Cic indel idae  
Megacephala s p  .c 

Dipt e r a  
Ceratopagonidae 

palpbm9ia group ( four  spp . ) 
Chaoboridae 

Chaoborus s p  
Tipul idae 

Tfpula sp .  
~ h a g i o n i d a e  

Athrix va r i aga ta  
Chironomidae 

Procladius (two spp.) 
PsectPotanypus sp.  
Gut t ipe lopia  ? sp .  
Thienemannimyfa grp ,  one sp .  
Protanypus sp  . 
Odontomesa sp.  
Psee t roc ladius  sp.  
He te ro t r i s soc lad ius  sp .  
Cricotopus sp .  
Corynoneura sp .  
Chironomus ( th ree  spp . ) 
P a ~ a t e n d i p e s  sp  . 
Cryptochironomus fu lvus  
Cryptoehironomus w p p .  ) 
polyp- Tripodura grp . 
Paraeladopelma sp.  
Phaenopseetra sp .  
Endoehlronomus sp .  
E in fe ld i a  sp.  
Glyptotendipes s p ,  



TABLE 4--Continued 

Stictochfronomus sp .  
- - 

Tanytarsus s p ,  
Micropsectra s p 0  

Gas tropoda 
P lanorbidae 

Unk , 

Pelecypoda 
" .  
1 G l d L l m  sp. 

a? = unconfirmed, 

b ~ r o b a b l e  d r i f t  from r i v e r  o r  stream. 

c T e r r e s t r i a l .  



TABLE 5.- -Densi ty  e s t i m a t e s  o f  chironomids and o l i g o c h a e t e s  c o l l e c t e d  
from t h e  Coeur d lAlene  Lake system on t h r e e  d a t e s  

01 igochaeta/m2 

J u l y  Sep t .  March Aver- 
age  

22,682 10,050 1,033 11,255 

603 86 2,066 918 

2,335 839 1 ,313  1,496 

2 2  0  0  7  

108 1,291 6 5  488 

194 1 ,506  258 652 

0 108 0 36 

1,076 5,100 1,958 2,711 

581 194 4 3  273 

2 2  0  0  7  

0  0  0  0  

0  0  0 0  

237 430 430 366 

2 2  2  2  108 5 1 

753 624 1,313 89 7  

S t a t i o n  Depth 
(m> 

Cha t co l e t  
1 A 2  

1 B 5  

1 C 10 

Har r i son  
2  A 2  

2  B 5 

2C 10 

2  D > 20 

C a r l i n  Bay 
3 A 2  

3  B 5  

3  C 10 

3  D >20 

Cougar Bay 
4A 2 

4  B 5  

4  C 10 

4D >20 

chironomidae/m2 

J u l y  Sep t .  March Aver- 
age 

2,776 1,657 8,845 4,426 

905 495 1 ,291  89 7  

646 22 430 366 

108 2 2  0  4  3  

667 1,636 366 890 

2,001 947 1,442 1,463 

108 1,011 323 481 

5,703 6,869 1,141 4,571 

839 344 667 617 

237 387 387 337 

2 2  0  43 2  2  

5,703 689 258 2,216 

108 495 452 352 

108 215 968 352 

194 2,647 2,958 1 ,933  



Samples from a 2 - m  depth contained t h e  g r e a t e s t  d i v e r s i t y  and 

number of organisms amounting t o  approximately 60% of the  t o t a l  co l l ec t ed .  

However, only fou r  spec ie s  and 11 organisms were co l l ec t ed  a t  t h e  2-m 

s t a t i o n  i n  t h e  Harrison area .  Samples from s t a t i o n  4A, i n  t h e  mouth of  

t h e  Spokane River,  comprised a l a r g e  number o f  organisms i n  J u l y ,  but  85% 

were Tanytarsus o r  Micropsectra,  Few organisms were c o l l e c t e d  a t  t h i s  

s t a t i o n  i n  September and March, 

S t a t i o n s  a t  a 10-m depth cons is ted  mostly of  Procladius and 

Chironomus. Macroinvertebrate numbers showed a wide v a r i a t i o n  a t  t h e  t h r e e  

deep s t a t i o n s  exceeding 20 m ,  S t a t i o n  2 D J  near  Harr ison,  contained only 

172 Chironomus, 904 Micropsectra,  and 904 turbe l la r ians /m2 i n  July,  

September, and March, r e s p e c t i v e l y ,  Station-3D samples contained t u r b e l -  

l a r i a n s  and a few Micropsectra.  1 found a few t u r b e l l a r i a n s  and 

2,582-3.012 Chironomus sp .  ~ / m '  i n  s tat ion-4D samples. 

D i s t r ibu t ion  of Common Species 

Chironomidae 

Seventy-three percent  of t h e  chironomids c o l l e c t e d  were i n  the  

sub-family Chironominae. Micropsectra was t h e  most numerous and Chironomus 

the  most commonly c o l l e c t e d  (Table 6 ) .  Tanytarsus and Micropsectra 

occurred i n  l a r g e  numbers i n  water l e s s  than 5 m i n  depth,  Chironomus sp.  C 

and C ,  sp .  B occurred most commonly a t  2-10 m ,  and C .  sp .  A was co l l ec t ed  - - 
only a t  s t a t i o n  4D, the  deepest s t a t i o n .  Endochironomus was most f requent ly  

co l l ec t ed  a t  2 m ,  and 6,327/m2 were found a t  s t a t i o n  3A, i n  Car l in  Bay, i n  

March, Cryptochironomus was most commonly observed a t  5 m o r  l e s s .  

Procladius (sub-family Tanypodinae) was found a t  s t a t i o n s  l e s s  than 10 m 



TABLE 6,--Densi ty e s t ima te s  of each genus of  t h e  sub-family Chironominae 
c o l l e c t e d  i n  t he  Coeur dlAlene Lake system 

Number ~ o l l e c t e d / m ~  

S t a t i o n  Depth 
(m9 

Genus 

J u l y  Sept  . March 

PA 2 Chironomus 
Cryptochlronomus 
Polypedi lum 
Endochi ronomus 

Paratendipes 
M i c ~ o p s e c t r a  
D i e r o t e n d i ~ e s  

Chi ronomus 
- - 

Endochironomus 

10 Chironomus 
Glypt o t  endipes 

Chlronomus 
Cryptochironomus 
Po ly~ed l lum 
Endochironomus 
Glyp to tendipes  
Mieropsectra 

Chironomus 
Cryptochl ronomus 
Polypedilum 
Endochironomus 
M l c r o ~ s e c t r a  

Chironomus 
PoPmedilum 
Endochironomus 
Micropsectra 

Chironomus 
Crmtochironomus 



TABLE 6--Continued 

Station Depth 
(m> 

Number ~ o l  lected/m2 

Genus 

July Sept . March 

Glyptotendipes o D 172 129 
Mi eropseetra 3,659 1,507 4 3 
Seictochi~onomus 474 . e e 43 

5 Chironomus 
Crv~toehironomus 

> 20 Chironomus 43 o e m  . . . 
Mfcropsecera . " .  B O B  43 

2 Cryptochironomus 430 -.. . . a 

Endoehironomus 86 a * ,  . * .  

Micropseetra 4,822 344 258 

5 Chironomus a n .  344 430 - 
Cryptochlronomus 4 3 ... . . a 

Mieropsectra 43 8 6 ... 
10 Chironomus 

Crv~tochironomus 
~lztotendi~es o a o  ,.. n 43 
Micropsectra * B e  . * .  172 
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i n  depth (Table 7 ) .  P sec t roc l ad ius  and Cricotopus,  sub-family Ortho- 

c l ad inae ,  were common a t  2-5 m and Protanypus a t  10 m (Table 7 ) .  

Other Dip te ra  

Ceratopagonids were eo l leceed  in f r equen t ly  a t  a l l  dep ths .  Four 

spec i e s  o f  t h e  group Palpomyia, which inc ludes  t h e  genera Bezzia,  Probezzia ,  

and Palpomyia, were sampled, These l a rvae  could n o t  be  s epa ra t ed  because 

c u r r e n t  keys do n o t  l l s t  d i s t i n g u i s h i n g  c h a r a c t e r i s t i c s .  A few Athr ix  

v a r i a g a t a  were c o l l e c t e d  a t  t h e  2-m s t a t i o n s .  One t i p u l i d ,  probably 

d r i f t i n g ,  was found a t  s t a t i o n  2B n e a r  Harr ison.  

Chaoborus was observed a t  s t a t i o n  1 C  i n  t h e  Chatco le t  a r e a  and 

2B nea r  Harr i son .  

Oligochaeta  

I counted seven d i f f e r e n t  forms o f  o l i gochae t e s ,  However, more 

were probably p r e s e n t  s i n c e  33 spec i e s  have been r epo r t ed  from Lago 

Maggiore (Brinkhurst  1963) and 22 from Esrom Lake (Berg 1938).  Because 

of t h e  d i f f i c u l t y  i n  p repa ra t i on  and i d e n t i f i c a t i o n ,  I d i d  n o t  s e p a r a t e  them 

The h ighes t  numbers occurred i n  shal low water ,  and they  decreased wi th  

depth ,  wi th  t h r e e  except ions .  S t a t i o n s  2A and 4A (2 m a t  Har r i son  and 

Cougar Bay) conta ined  very  few o l igochae t e s  due t o  t he  grave l  o r  hard  

s u b s t r a t e ,  and 4D i n  Cougar Bay contained 623-1312/m2, Between 22,380 and 

24,533/m2 occurred f n  Round Lake i n  J u l y ,  where they comprised 80% of  t h e  

i n v e r t e b r a t e s ,  

Tr ichoptera  

Glossosoma and an unknown l imnophi l id  were found i n  low numbers 

throughout t h e  lake  system (Table 8 ) ,  Hydrop t i l i d s ,  Agraylea,  occurred 



TABLE 4,--Density estimates of Proeladius and Psectrotanypus (sub-family 
Tanypodinae), Psectroeladius (Orthocladinae), and Protanypus 

(Diamesinae) collected on three dates in the Coeur 
dlAlene Lake system 

Depth Number collected/m2 
Stat1 on Genus 

(m 9 July Sept , March 

Procladius 
Psectrocladlus 
Pro t anv~us 

Procladius 
Psectrotanvvus 
Psectrocladius 

Procladius 

Proeladius 
Psect rocladius 

Procl adius 
Psectrocladius 

Procladlus 
Psectrocladius 

Procladius 
Psectroeladius 

Procladius 
Psectrocladlus 
Protanypus 

Procladius 
Psectrocladius 
Protanypus 

Ps e e tro t anypus 
Psectrocladius 

Psectroeladius 

Procl adius - - . - 

Prot anypus 



TABLE 8,--Density estimates of Trichoptera collected on three dates 
in the Coeur dlAlene Lake system 

Number ~ o l  lected/m2 

Taxon 

July Sept . March 

Station Depth 
Qm> 

2 Dibus a 430 * e n  

Limnephil idae G * .  4 3 
Glossosoma ? . ,  = ? .  129 

5 Limnephilidae 4 3 @ O m  

2 Psychomyiidae 43 s m o  

Glossosoma . s o  43 

5 Limnephilidae . a G c 8 o 

~lossbsoma 
Rhvacouhila 

Limnephilidae 
Glossosoma 

Agraylea 
Agape tus 
Rhyacophi 1 a 

Mystacfdaes 

Agapetus 
Rhvacouhila 

Glossosoma 
Limnephllidae 



2 6  

a t  989/m2 a t  s t a t i o n  3A (Car l in  Bay) In  September and Dibusa a t  430/m2 

i n  J u l y  a t  s t a t i o n  l A  I n  Round Lake- Over 600 ~ ~ s t a c i d a e s / m ~  occurred a t  

s t a t i o n  4A i n  t h e  mouth of the  Spokane River i n  September, One Psycho- 

mlidae and a  Hydropsyche were c o l l e c t e d  i n  t he  Harrison a r e a  b u t  were 

probably washed i n  from the Coeur dCAlene Rlver,  

Hydracarlna 

Nine spec i e s  of  Hydracarlna occurred I n  t h e  l akes ,  E ighty- f ive  

percent  of  t he  t o t a l  number c o l l e c t e d  were found i n  2-5 m (Table 99. 

Limnesia, t h e  most common genus, occurred a t  8600/m2 a t  s t a t i o n  3A i n  

Ca r l in  Bay. 

Miscellaneous 

A small  t u r b e l l a r l a n ,  probably a  t r i c l a d ,  was c o l l e c t e d  from deep 

s t a t i o n s ,  Over 530/m2 were observed a t  s t a t l o n  3C (10 m), b u t  most were 

c o l l e c t e d  a t  depths over 20 m ,  Two spec i e s  of b a e t i d s ,  a  heptageni id  and 

a  coenagrionid,  were found a t  l A  o r  3A, t h e  shallow s t a t i o n s  I n  Round Lake 

and Car l in  Bay, Elmld b e e t l e s  and a terrestrial t l g e r  b e e t l e  l a r v a ,  

c o l l e c t e d  from s t a t i o n  2 B ,  were probably c a r r l e d  t h e r e  by t h e  Coeur 

dlAlene River ,  

Pisidlum and planorbld s n a l l s  were observed a t  s t a t i o n s  i n  t he  

Chatcolet  a r e a  and a t  s t a t l o n  3A i n  Ca r l ln  Bay, 



TABLE 9.--Density estimates of each genus of Hydracarina collected on 
three dates in the Coeur dfAlene Lake system 

Number collected/m2 
Depth 
(m> 

Station Genus 
July Sept . March 

Limnesia 
Hynrobates 
Arrenurus m a *  

Lfmnesia e F n 

Arrenurus 43 
Piona 

Limnesia 
Unionicola 

Lfmnesia 
Piona 

Pionidae 
Neumania 

>20 Limnesia 4 3 ... 
Limnesia 
Pionidae 

Libert ia 
Hygrobates 

3C 10 Hygrobates ... 43 86 

Limnesia 
Hygrobates 

4C 10 Limnesia 43 



DISCUSSION 

The v a r i a t i o n  i n  t h e  genera represented i n  samples was caused by 

seve ra l  f a c t o r s .  Jonasson (1955) s t a t e s  t h a t  the  use  of the  bottom 

sampler, the  process of s e iv ing ,  and s o r t i n g  l a r g e l y  determine the  degree 

of accuracy obtained.  I observed t h a t  an Eekman dredge w i l l  s i nk  more 

deeply i n  g y t j a  than i n  more coarse ma te r i a l  a s  found near  the  Coeur 

dlAlene River.  Since the  Eckman dredge does not  g ive  r e a l i s t i c  es t imates  

of  benthos i n  gravel  and sand (Hamilton e t  a l ,  1970),  1 used the  Peterson 

dredge a t  t he  shallow s t a t i o n s  i n  Cougar Bay where t h e  bottom was gravel  

o r  l i t t e r e d  with bark and log ch ips ,  Samples with l a r g e  amounts of  deb r i s  

r equ i re  longer per iods  of time t o  s t r a i n  and the re fo re  may conta in  fewer 

small spec ie s  such a s  Corynoneura and Micropsectra s i n c e  more o f  them would 

pass  through the  s e i v e .  I could not  permanently mark my s t a t i o n s .  However, 

shallow s t a t i o n s  were easy t o  l o c a t e ,  and I observed the  s u b s t r a t e  and 

community composition t o  be homogeneous i n  deep water .  

Since bottom fauna i s  no t  always evenly d i s t r i b u t e d ,  t h e r e  is  a 

r i s k  t h a t  erroneous conclusions about t he  ben th ic  populat ions may be drawn 

from samples t h a t  a r e  too  few. There was considerable v a r i a t i o n  i n  t h e  

e igh t  samples from each s t a t i o n ;  however, they do i n d i c a t e  general  t r ends .  

An important f a c t o r  l imi t ing  ben th ic  communities i s  the  oxygen 

content  of  the  water  ad jacent  t o  t h e  bottom (Ruttner  1963). This i s  not  a 

c r i t i c a l  f a c t o r  i n  the  nor thern  po r t ion  of t h e  lake  because of  t he  

o l igo t roph ic  na tu re .  The lowest concent ra t ion  observed f o r  t h i s  p a r t  of 

the  lake was 4 mg/l i n  J u l y ,  19'71, I measured 1 , O  mg/l i n  Chatcole t ,  



2 9  

and Minter (1971) observed 0.5 mg/l nea r  Harr ison.  E l l i s  i nd i ca t ed  t h a t ,  

t o  maintain a  va r i ed  f i s h  fauna i n  good condi t ion ,  t h e  d isso lved  oxygen 

should remain a t  5,O mg/l o r  h ighe r  (1932). However, Berg and Jonasson 

(1965) found t h a t  t h e  i n v e r t e b r a t e s  Chironomus an thrac inus ,  Procladius 

s p . ,  Tubifex ba rba tus ,  and Pisidium casertanum survived 3-4 weeks i n  water 

t h a t  was p r a c t i c a l l y  oxygen-free. The organisms conta in ing  hemoglobin 

maintained a  cons tan t  r e s p i r a t i o n  r a t e  a s  oxygen concent ra t ions  i n  t h e  

water  decreased t o  3 mg/l and then dropped r a p i d l y .  The r e s p i r a t i o n  r a t e  

of Proc lad ius  sp .  and Pisidium casertanum decreased s t e a d i l y  with a  

decrease i n  d isso lved  oxygen and dropped sharp ly  a s  t h e  oxygen concentra- 

t i o n  approached zero (Berg e t  a l ,  1962),  

Uniform low temperatures  inf luence  t h e  composition of t h e  benth ic  

community i n  t h e  profundal  zone (Ruttner  1963). Temperature a t  t h e  deep 

s t a t i o n s  i n  t he  Cougar Bay and Car l in  Bay a reas  probably do no t  g r e a t l y  

exceed the  6.5 C measured i n  March. Because of t h e i r  depth,  t h e  water 

column i s  cooled be fo re  mixing a f f e c t s  t h e  profundal  zone i n  t h e  f a l l  

over turn .  This b io tope  is  an i d e a l  h a b i t a t  f o r  cold s tenothermal  organisms 

bu t  no t  n e c e s s a r i l y  r e s t r i c t e d  t o  them, Under such cond i t i ons ,  an organism 

no longer  needs t o  maintain a  high degree of  t o l e r ance  t o  surv ive  i n  an 

ever-changing environment. In Lake Coeur d tAlene ,  few macroinvertebrates  

a r e  adapted t o  l i v i n g  i n  t h i s  co ld  dark h a b i t a t ,  Chironomus sp .  A and a  

t u r b e l l a r i a n  were found only i n  t hese  deep cold s t a t i o n s  where they  apparent-  

l y  avoid competit ion f o r  both food and space.  

Within a  given l ake ,  t h e r e  u s u a l l y  e x i s t s  a  high c o r r e l a t i o n  

between t h e  na tu re  of t h e  s u b s t r a t e  and the  number of  spec i e s  and popula t ion  

dens i ty  (Reid 1961). I  measured 5100-6100 ppm z inc  i n  t h e  sediments of t h e  



Harrison a rea .  Sceval (unpublished da ta)  found 0.5 ppm z inc  i n  t h e  water  

nea r  the  bottom i n  the  same l o c a l e ,  The pH was 6.4-7.0, and conduct iv i ty  

was l e s s  than 50 pmhos i n  the  lake and 50-320 umhos i n  the  Coeur dlAlene 

River (Minter 1971). These condit ions a r e  f a t a l  t o  most f i s h  (Pickering 

1932, Rudolfs e t  a l .  1950, Jones 1938, Sappington 1969). However, f i s h  

have been repor ted  i n  the  Coeur dlAlene River by r k ~ i d e n t s ,  and f i s h  a r e  

commonly caught i n  t h e  a rea  of  t he  lake  around Harr ison.  The zinc may be 

i n  a  complexed~form t h a t  i s  not  a s  t o x i c  a s  d isso lved  zinc.  Wissmar 

(1972) repor ted  a  decrease i n  t h e  i n h i b i t o r y  e f f e c t s  of zinc and copper 

t o  carbon f i x a t i o n  by phytoplankton with an increase  i n  concentrat ions of  

calcium, magnesium, sodium, potassium, and manganese. I found 180-660 ppm 

magnesium i n  t h e  lake  sediments (Table 3 ) ,  and Maxfield (pers .  comm.) 

repor ted  magnesium concentrat ions more than twice t h e  concentrat ions of 

z inc  i n  the  sediments of the  Coeur dlAlene River d e l t a .  Rlthough these  

elements must be i n  the  water  t o  have an an tagon i s t i c  e f f e c t ,  i t  i s  

assumed t h a t  t h e r e  i s  an equil ibr ium between the  water  and t h e  sediment. 

In s p i t e  of  t h e  high z inc  concentrat ion and r e l a t i v e l y , s o f t  water ,  

chironomids, rhagionids ,  and elmids surv ive  i n  t h e  r i v e r  (Savage 1969), 

and many chironomids, o l igochaetes ,  and o t h e r  inve r t eb ra t e s  l i v e  i n  the  

lake .  To evalua te  t h e  acute  t o x i c i t y  of heavy metals t o  aqua t i c  i n s e c t s ,  

Warnick and Bell  (1969) conducted s t a t i c  bioassays us ing  a  s t o n e f l y ,  

Acroneuria l y c o r i a s ,  a  mayfly, Ephemerella subvar ia ,  and a  cadd i s f ly ,  

Hydropsyche b e t t e n i .  A l l  t h r ee  organisms survived beyond 96 hours i n  

64 mg/l z inc although copper, i r o n ,  cadmium, and mercury were more t o x i c ,  

i n  t h a t  o rde r .  Jones (1938) a l s o  observed a d iverse  ben th ic  community i n  

1 
Jack E .  Sceva, Geologist ,  FWPCA, Room 501, P i t tock  Block, 

Port land,  Oregon 97205. Heavy metal d a t a  f o r  Coeur dlAlene Lake, 1970. 
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a  stream contaminated with zlnc from abandoned mines, Flent  J e  (1945) 

found t h a t  50 ppm copper s u l f a t e  was I n e f f e c t i v e  i n  con t ro l l i ng  midge 

la rvae  i n  water t reatment  f a c 1 l l t i e s ,  

E l l i s  (1932) de tec ted  rock f l o u r  from t h e  mines over p r a c t i c a l l y  

t h e  e n t i r e  lake .  I found h ~ g h  zlnc concentrations In  the  top  3 cm of 

lake sediments from Conkling Park, south of t he  Coeur dlAlene River,  t o  

t h e  c ~ t y  of Coeur dlAlene a t  t h e  nor th  end of t h e  l ake ,  Therefore,  s ince  

the  inves t1gat lon  by E l l ~ s ,  t he  rock f l o u r  has not  been bur ied  by s e d i -  

mentatlon, o r  lt has been bur led  by more rock f l o u r *  E l l i s  noted seve ra l  

spec ies  of  d ip t e ran  la rvae  i n  Lake Coeur dlAlene but  few i n  number. He 

d ld  not  i d e n t i f y  t h e s e ,  Although I co l l ec t ed  few benth ic  organisms a t  

t he  1 - m  s t a t i o n  nea r  Harrison, 1 I  genera of Chlronomidae, 4  Hydracarlna, 

4  Tr ichoptera ,  and 1  of  T u r b e l l a r l a  were observed where z lnc  concentra- 

t i o n s  were g r e a t e r  than 4500 ppm i n  the  sediments and 0 - 5  ppm In  t h e  

overlying water .  

Areas containing aqua t i c  vegetation a l s o  contained t h e  g r e a t e s t  

numbers and d l v e r s l t y  of benth lc  ~ n v e r t e b r a t e s ,  The aquat ic  p l a n t s ,  which 

supply food, s h e l t e r ,  and d lve r se  h a b i t a t  f o r  t h e  organisms, a r e  found i n  

shallow water where oxygen 1s always p r e s e n t ,  Few organisms were observed 

a t  s t a t l o n  2A, a t  t h e  mouth of t he  Coeur dfAlene Rlver,  where rooted 

aquat lc  p l a n t s  were not  p re sen t ,  Large numbers of chironomids represent ing  

a  few spec ie s  were noted In  the  mouth of t he  Spokane River where very few 

macrophytlc p l a n t s  occurred-  The s u b s t r a t e  a t  s t a t i o n s  4B and 4C, which 

Include a  po r t lon  of Cougar Bay, was covered w ~ t h  bark and debr i s  a s  a  

r e s u l t  of log s to rage .  Bark may depress  oxygen l e v e l s  and c r e a t e  a  

phys ica l  b a r r l e r  f o r  t he  development and maintenance of  a  hea l thy  benth ic  

community (Hansen e t  a l ,  1971)" Yet, dissolved oxygen was never below 
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6 mg/l a t  these  s t a t i o n s ,  probably because of the  depth,  low temperature, 

and a  d i l u t i o n  e f f e c t .  However, t h e  b a r k - l i t t e r e d  s u b s t r a t e  contained 

fewer ben th ic  organisms than the  o the r  s t a t i o n s  a t  s i m i l a r  depth.  

The organlc content  of t h e  sediment was inve r se ly  r e l a t e d  t o  the  

number of chironomids and o l lgochaetes ,  probably because sediment organic 

content  increased  with depth (Johnson and Matheson 1968). This i s  caused 

by the  g rea t e r  sedimentation of plankton In  the  open water ,  co lder  tempera- 

t u r e s ,  slower r a t e  of decay, and l e s s  eddy diffusion i n  the deep water 

(Odum 1971). 

A s impl i f i ed  food web of taxa  based on co l l ec t ed  d a t a  and observa- 

t i o n s  i s  presented I n  Fig. 5. Trophic pos l t l ons  of t h e  organisms were 

determined by gut  content  and previously repor ted  food h a b i t s .  Chironomus, 

Endochironomus, and Micropsectra consume l a r g e  amounts of ooze o r  cons t ruc t  

a  n e t  and devour ~t a f t e r  ~t has trapped d e t r l t u s  (Walshe 1947). This was 

evident  by the  ma te r i a l  i n  t h e i r  gu t s .  One spec les  of Cryptochironomus 

contained only dlatoms, Procladius fed on both diatoms and o the r  chironomid 

l a rvae ,  Copepods and chlronomld l a rvae  were observed i n  the  gut of 

P r o t a n y p ~ s ~  Other predators  co l l ec t ed  included water mi tes ,  t r i chop te rans ,  

Helobdella s t a g n a l l s ,  ceratopagonlds,  and Chaoborus. Leaches and cera to-  

pagonlds have been reported t o  feed on chironomid la rvae  (Hilsenhoff 1963, 

Johannsen 1969), Chaoborus e n t e r s  open water a t  n igh t  t o  feed on zooplank- 

ton (Pennak 1953). 

Parker (1972) described a r e a  I ,  from t h e  c l t y  of Coeur dtAlene 

south of East  Poin t ,  a s  o l igo t roph lc ;  a rea  11, from Rockford Bay south t o  

Conkling Park, as mesotrophlc; and area  111, from Conkling Park south 

including Chatcole t ,  Hidden, Round, and Benewah Lakes, a s  eutrophic. The 

high percentage of  o l lgochaetes ,  l a rge  numbers of ben th ic  inver tebraees ,  



Helobdella s t a e n a l i s  
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Fig. 5.--A s impl i f i ed  food web of t axa  from Lake Coeur dlAlene 
based on c o l l e c t e d  d a t a  and observa t ions ,  



and oxygen deple t ion  i n  the  Chatcolet  a rea  support these  d i v i s i o n s .  

Shallow water ,  high temperature, and l a r g e  areas  covered with macrophytes 

p resen t  an exce l l en t  h a b i t a t  f o r  a  wide v a r i e t y  of aqua t i c  i n v e r t e b r a t e s .  

Although Chatcolet  and Round Lakes had l a rge  areas  of aqua t i c  

p l a n t s  and appeared eut rophic ,  the  organic carbon i n  the  sediment was low 

compared t o  the  r e s t  of t he  lake system (Table 2 ) .  In add i t iona l  samples, 

high organic carbon was found a t  t h e  mouth of  t h e  S t ,  Joe  River and a t  

Conkling Park, The organic debr i s  from decaying vegeta t ion  may be t r a n s -  

por ted  by the  S t .  Joe  Rher t o  t h e  southern po r t ion  of t h e  Coeur dfAlene 

Lake where it i s  deposi ted by decreased cu r ren t s .  The r e s u l t i n g  n u t r i e n t s  

r e l eased  by decay may explain the  high primary product ion found i n  t h a t  

a r ea  by Parker (1972). Also, a  po r t ion  of t he  aqua t i c  p l a n t s  may be 

c a r r i e d  out  by the  i c e  a f t e r  sp r ing  thaw. 

Goodnight and Whltley (1961) used t h e  following percentages of 

ol igochaetes  t o  des ignate  p o l l u t i o n  a reas :  an unpolluted condi t ion  i f  

l e s s  than 60%, doubtful  ~f  60-80%, and h ighly  po l lu t ed  o r  eu t rophic  i f  

over 80%. Lundbeck (1926) suggested t h a t  c u l t u r a l l y  eutrophied lakes showed 

a p r o l i f e r a t i o n  of  o l igochaetes  and an inc rease  i n  sphae r i id s .  Chatcolet 

samples contained,  on an average, over 66% ol igochaetes .  Pisidium was 

common, Parker (1972) ind ica t ed  t h a t  t h e  n u t r i e n t  enrichment of the  southern 

po r t ion  of t h e  lake  was caused by domestlc sewage from cot tages  and boa t s  

and fertilizer from surrounding farm land.  These do add n u t r i e n t s  t o  t h e  

lake ;  however, low disso lved  oxygen i n  the  profundal zone, high blue-green 

a lgae  counts ,  and abundant macrophytes repor ted  by E l l i s  (1932) and 

Kemmerer e t  a l .  (1923) ind ica t e  t h a t  Chatcolet  Lake has been eutrophic 

f o r  a t  l e a s t  60 yea r s ,  
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Several  phys ica l ,  chemical, and b i o t i c  parameters a re  compared 

between Lake Washington and Lake Coeur dlAlene (Table 10 ) .  Lake Washing- 

ton received l a rge  amounts of sewage u n t i l  1968 and was c l a s s i f i e d  a s  

eu t rophic  (Thut 1969). The lakes a r e  s i m i l a r  i n  s i z e ,  shape, and depth. 

Dissolved oxygen i n  the  profundal zone was 0 , 2  mg/l i n  Lake Washington, 

1.0 mg/l i n  t h e  southern por t ion  of Lake Coeur dlAlene,  and 4.0 mg/l i n  

the  northern p o r t i o n .  'The genus Tanytarsus, no t  co l l ec t ed  i n  Lake Washing- 

ton ,  was common i n  t h e  nor thern  po r t lon  of Lake Coeur dlAlene. This 

organism according t o  Ruttner (1953) was i d e n t i f i e d  by Theinemann as 

cha rac te r i z ing  t h e  bottom fauna of an oxygen-rich o l igo t roph ic  lake .  

Pontoporiea a f f i n i s ,  assoc ia ted  with eutrophic lakes (Juday and Birge 

1927), was co l l ec t ed  i n  Lake Washington but  no t  i n  Lake Coeur dfAlene.  

A leach,  Helobdella s t a g n a l i s ,  and planorbid s n a i l s  were observed i n  both 

lakes but  occurred deeper and In g r e a t e r  number i n  Lake Washington. I 

be l i eve  t h a t  these  d a t a  f u r t h e r  support t he  d iv i s ion  of Lake Coeur dlAlene 

i n t o  a  eu t rophic  southern por t ion  and an o l igo t roph ic  northern po r t ion .  



TABLE 10,--A comparison of some p h y s i c a l ,  chemical ,  and b i o l o g i c a l  
c h a r a c t e r i s t i c s  o f  Lake Coeur d tA lene  and Lake Washington 

(Thut 1969) 

C h a r a c t e r i s  t i c  Lake Washington Lake Coeur d 'Alene 

Depth 60 m 56 ma 

Length 30.8 km 38.6 km 

Average width 2  km 3 .1  km 

Minimum d i s s o l v e d  O2 0 , 2  i n  Oct .  4.0 mg/l i n  no r th -  
e rn  wate rs  

1.0 mg/l i n  south-  
e r n  wate rs  

Number o f  s p e c i e s  
c o l l e c t e d  below 10 m 

Not c o l l e c t e d  Common i n  no r the rn  
wate rs  ; 

uncommon i n  sou th-  
e rn  wate rs  

Pontoporeia  a f f i n i s  Common Not c o l l e c t e d  

Helobde l la  s t a g n a l i s  Common between Common on ly  i n  
20-45 m sou thern  p o r t i o n  

i n  sha l low wate r  

a  From Kemmerer e t  a l .  1923. 



SUMMARY 

1. Benthic macroinvertebrates  were c o l l e c t e d  and i d e n t i f i e d  from 

four  depths i n  four  a reas  of Lake Coeur dlAlene i n  J u l y  and 

September, 1971, and In March, 1972, i n  an attempt t o  determine 

t h e i r  d i s t r i b u t i o n  and r e l a t i v e  numbers. 

2 ,  Chironomid l a rvae  and o l igochaetes  made up 90% of t h e  62 taxa  

of macroinvertebrates  identified. The most commonly co l l ec t ed  

organisms were chironomlds i n  Lake Coeur dlAlene and o l igochaetes  

i n  Round and Chatcolet Lakes. 

3 .  Macroinvertebrates were most abundant i n  shallow water where 

aqua t i c  macrophytes were common, Divers i ty  was low a t  s t a t i o n s  

g r e a t e r  than 20 m i n  depth; however, more than 2,500 chironomus/m2 

were observed i n  t h e  Cougar Bay a r e a ,  

4 .  High concent ra t ions  of zinc and o the r  heavy metals occur i n  the  

sediments over the  e n t i r e  length of the  lake nor th  of t he  Coeur 

dlAlene River but  decrease i n  bays pro tec ted  from the  main flow 

of the l ake ,  Metal concentratfons i n  t h e  sediments decrease south 

of t h e  Coeur dlAlene River and a r e  low i n  Round and Chatcolet  Lakes. 

5 ,  The d i s t r i b u t i o n  of benth lc  chironomids o r  o l igochaetes  d id  no t  

seem t o  be s u b s t a n t l a l l y  a f f ec t ed  by 1,000-7,000 ppm z inc  and 

o t h e r  metals  i n  t h e  sedimentsc 
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6 ,  The southern po r t ion  of t he  lake system contained many macro- 

inve r t eb ra t e s  assoc ia ted  with n u t r i e n t - r i c h  waters .  The 

nor thern  po r t ion  contained many organisms assoc ia ted  with 

o l igo t roph ic  waters .  
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