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ABSTRACT 

I n  1972 Rio Algom mines  began e x p l o r i n g   c o a l   d e p o s i t s   i n   t h e   F l a t h e a d  

River   Val ley.  A mine was proposed on Cabin  Creek, a t r i b u t a r y   t o   H o w e l l  

Creek which  enters  the  Flathead  River  about  10 km. n o r t h   o f   t h e  

I n t e r n a t i o n a l  Boundary. Because o f   t h e   p o t e n t i a l   a d v e r s e   e f f e c t s   t o '  

t ransboundary  waters,   the  Water  Qual i ty  Branch,  In land  Waters  Directorate 

examined t h e   w a t e r   q u a l i t y   o f   t h e  Canadian p o r t i o n  o f  the  F la thead  River  

Basin. 

I n  1975  and  1976 chemical  parameters  were measured i n  water,  sediment and 

biota.   Algae and inve r teb ra tes  were a l s o   c o l l e c t e d   t o   p r o v i d e  

i n fo rma t ion  on ex is t ing   comnun i t ies .  On two  subsequent t r i p s  i n  August, 

1980  and Ju ly ,  1982, chemical  parameters  were measured i n   t h e   w a t e r .  I n  

add i t ion ,   a lgae were co l lec ted   fo r   ana lys is   o f   spec ies   compos i t ion  and 

abundance. 

. .  

. ,  

This  report   presents  the  chemical  and b io log i ca l   da ta   f rom  these  

c o l l e c t i o n s  and measurements. 



RESUME 
I 
I 

En.1972, l a  campagnle mln le re   R lo  Algom a e n t r e p r i s   l ' e x p l o r a t i o n  des 

glsements de charbon s l t u e s  dans l a   v a l l C e  de l a   r i v i e r e   F l a t h e a d .  1 
L ' e x p l o l t a t l o n   d ' u n e  mine a 6tC  proposee  pres  du  rulsseau  Cabin,  un 

t r l b u t a l r e  du  ruisseau  Howell   qui se j e t t e  dans l a   t i v i e r e   F l a t h e a d  a 

envi ' ron  10  k i lometres au nord de l a   f r o n t i h r e   i n t e r n a t i o n a l e .  Comme ces 

a c t l v l t e s   p o u v a l e n t   a v o l r  des e f f e t s   n C f a s t e s   s u r   l a   q u a l i t e  des  eaux 

t r a n s f r o n t a l l e r e s ,   l a   D l r e c t l o n  de l a   q u a l i t 6  de l ' e a u  de l a   D i r e c t i o n  

.. . I 
I 

gCnCrale  des  eaux i n t e r i e u r e s  a e n t r e p r l s  'une etude  de l a  

eaux  de l a   p a r t i e  canadienne  du  bassln de l a   r i v i e r e   F l a t h e a d .  

. .  
En 1975 e t  en  1976, les  parametres  chimiques  ont  et6 mesurCs 

qual i t b  des 

R 
dans l ' e a u ,  

l e s  sCdiments e t   l e  .bi'ote. On a a u s s i   r e c u e i l l l  des algues e t  des 

i nve r tCbrCs   a f l n   d 'C tud ie r .   l es  communautCs ex is tan tes .   Lors  de  deux 

voyages u ' l tCr ieurs,  en a o Q t '  1980 e t  en j u l l l e t  1982,  on a mesure a 

nouveau les  parametres  chimiques de l ' e a u ;  en out re,  des algues  ont C t C  

r e c u e l l l i e s   a f i n  de determiner l a  composit ion en especes e t   l e u r  

abondance. 

Le prCsent  rapport   renferme  les donnCes chimiques e t   b io log iques  

r e c u e l l l i e s  dans l e  cadre de  ce p r o j e t .  
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INTRODUCTION 

I n  1972 Rio Algom mines began e x p l o r i n g   c o a l ' . d e p o s i t s   i n   t h e   F l a t h e a d  

River   Val ley.  A mine was proposed on Cabin  Creek, a t r i b u t a r y   t o   H o w e l l  

Creek which  enters  the  Flathead  River  about  10 km n o r t h   o f   t h e  

I n t e r n a t i o n a l  Boundary ( F i g .  1). Because o f   t h e   p o t e n t i a l   . a d v e r s e  ' 

effects  to  . transboundary  waters,  the  Water  Quali ty  Branch,  Inland  Waters 

D i rec to ra te  examined the .   wa te r   qua l i t y  o f  t h e  Canadian p o r t i o n  o f  t he  

Flathead'   River  Basin.  

I n  1975  and  1976  nutrqents;  metals and other  chemical  parameters  were 

measured i n  water,  sediment and b io ta.   A lgae and inver tebrates  were  a lso 

c o l l e c t e d   t o   p r o v i d e   i n f o r m a t i o n  on exist ing  communit ies.  The r e s u l t s  o f  

t h i s  .st.udy  have  been described  by Sheehan e t   a l .   ( 1980) .  
_. -. 

. .  . , .  . .  

. ,  
._ # , '. 

The p resen t ,   repo r t  i s  a compi la t ion   o f   the   da ta  summarized i n  Sheehan 

e t  a l . ' s   i n t e r p r e t i v e   r e p o r t .  I n  a d d i t i o n ,   t h i s  document contains  water 

chemistry and a lga l   spec ies  data  co l lected on two  subsequent  monitoring 

. .  . _  

. ,  

t r i p s   t o   t h e   F l a t h e a d   B a s i n  i n  August,  1980,  and Ju ly ,  

Sampling  Stat ions 

Data  were c o l l e c t e d  frqm nine  sampl ing  s ta t ions 

s tudy   (F ig .   1 ) .   S ta t ion  3 on the  F la thead  River  
. I  

and-1982.  Stat ion 2 (Howell  Creek) was sampled i n  

1982. 

- i x  - 

. .  

du r ing   t he  1975-76 

was sampled i n  1980 

1982. . .  . . .. . , 

? 
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Methods 

All chemical and b i o l o g i c a l  methods  used du r ing   t he  1975-76 study 

have  been described  elsewhere (Sheehan e t   a l .  1980).   Analyt ical  

methods for   chemical   parameters  are  deta i led  in   the NAQUADAT 

d i c t i o n a r y   ( I n l a n d  Waters D i rec tora te ,  Water Q u a l i t y  Branch  1983). 

The method..for  each  chemical  parameter i s  i d e n t i f i e d   b y  i t s  NAQUADAT 

code number (Table 1 ) .  Chemical a n a l y t i c a l  methods  used f o r   t h e  1980 

and  1982  samples a re   t he  same as those  previously  descr ibed,  except 

t h a t   n i t r o g e n  .samples  were f i l t e r e d   i n   t h e   f i e l d .  
'. 

I n  1982, t h e   f o l l o w i n g   d i f f e r e n c e s  i n  the   t rea tmen t   o f   pe r iphy ton  

samples occurred.  Only  whole  rocks  were sampled. The c o l l e c t e d  

algae ' were  subdivided  using a p l a n k t o n   s p l i t t e r ,  and on ly   t he  

f r a c t i o n   t o  be  used fo r   o rgan ic   we igh t   de termlna t ions  was f i l t e r e d .  

. 1  

. ,  

Ins tead , .  o f   c l e a n i n g   w i t h   n i t r i c   a c i d ,   l a b o r a t o r y   p r e p a r a t i o n  o f  the  

f rac t ion   , fo r   d ia tom  ana lys is   fo l lowed  the   p rocedures   o f   Has le  and 

Fryxe l l   (1970) .   Th is   cons is ted   o f   d iges t ing   the  sample i n  a s o l u t i o n  

o f  su lphu r i c   ac id  and potassium  permanganate,  fol lowed  by  clearing 

t h e   l i q u i d   w i t h  a s o l u t i o n   o f   o x a l i c   a c i d   s a t u r a t e d   w i t h   d i s t i l l e d  

water. The sample was then  cent r i fuged and the   excess   l iqu id  was 

decanted and discarded. The remaining  oxidized  f rustules  were  r insed 

w i t h   d i s t i l l e d   w a t e r ,   s e t t l e d  and decanted  severa l   t imes  unt i l  a pH 

. .  . 

, .  

o f .  6.5-7.0 was reached. A subsample o f  ,known  volume was f i rst  , 

d i l u t e d   w i t h   d i s t i l l e d   w a t e r ,  and then  poured  in to  an evaporat ion 

d ish   (Bat ta rbee 1973) c o n t a i n i n g   f o u r   c i r c u l a r   c o v e r s l i p s .  The 

l i q u i d   i n   t h e   d i s h  was a l lowed  to   evaporate.  When dry ,   the  

. .  
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I 
. .. 

cove rs l i ps  were removed and mounted'onto  microscope  sl ides  with  Hyrax 

mounting  media.  Only one s l i d e  f.rom  each  sample was examined. 

Transects  rather  than random f i e l d s  were  counted,  using a phase 

cqnt ras t   m ic roscope  a t  l O O O X  magn i f i ca t ion .  All diatoms  encountered 1 
were i d e n t i f i e d  and counted u n t i l  a minimum o f  100 f rus tu les   o f   the  

dominant  species and a t o t a l   o f   a t   l e a s t  300 f r u s t u l e s  had  been 
, .  . .  

counted. Because h igh   magn i f i ca t ion   can   p roduce  e r ro rs   in '   the   counts  I 
o f '  ' large  diatoms,  e.g. Gomphonema 

re-examined a t  200X magni f i c a t  i on 

counted.   Sui tab le  convers ion  factors  

t o   c e l l s / c m  . 2 

geminaturn, t h e  sample was 

and on ly  t.he large  diatoms 

were  used to   t rans fo rm  coun ts  

I .  R 

Laboratory   t reatment   o f   the 1982 phytoplankton samples a l s o   d i f f e r e d  

f rom  the  prev ious method. Planktonic  algae  were  enumerated  using  the 

UtermBhl  technique  (UtermBhl  1958). Samples were  shaken and 

t r a n s f e r ' r e d   t o  5 ,  10, o r  25cc s e t t l i n g  chambers (depending on a l g a l  

~. 

dens i t y ) .  Samples were s e t t l e d   f o u r   h o u r s   f o r  each cent imeter   o f  

he igh t  and then  enumerated  using an i nve r ted  phase con t ras t  

microscope.  Transects  were examined a t  ,625X magn i f i ca t i on  and a l l  

p h y t o p l a n k t o n   i d e n t i f i e d  and counted u n t i l  a minimum o f  100 c e l l s   o f  

the  dominant  species and a t o t a l   o f   a t   l e a s t  300 c d l s  had  been 

counted. I n  samples of   low  phytoplankton abundance when It was no t  

pos,s ib le   to   .count  300 ' c e l l s ,  10  transects  were  enumerated.  Lengths 
\ 

o f . . f i laments  were measured,  and c o l o n i e s   o f   s m a l l   c e l l s  .were counted 

as indiv1,duals. Because h igh   magn i f i ca t ions  can  produce e r r o r s   i n  
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I. 
I 
1 
I " .  

the  counts  of  large  phytoplankton  species,  the  samples  were 

re-examined  at 200X magnification  and  only  large  phytoplankton 

counted.  In  all  cases 1 i v e  and. dead  phytoplankton  were  counted 

separately., Suitable  conversion  factors  were  used to transform 

counts  to  cells/ml. 
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1 TABLE 1 

NAQUADAT Code  Numbers and L i m i t s  o f  D e t e c t i o n   f o r  Chemical 
Parameters  Heasured i n   t h e   F l a t h e a d  

I 

I 
I 
I 
I 
1 .  

R!ver Basin  Study 

NAQUADAT Detect  i on 
Parameter Number L i m i t  

'Colour 0201 1 

S p e c i f i c  Conductance  (Lab)  02041 L 

S p e c i f i c  Conductance ( F i e l d )  02041 S 

Water  Temperature  (Lab) 

Water  Temperature ( F i e l d )  
02061 L 

02061 S 

T u r b i d i t y  02073 

Total  Organic..  Carbon 06001 

'To ta l   Inorgan ic  Carbon  06051 

Pheno l ic   Mater ia l  06536 

Tannin and L i g n i n  06552 
P a r t i c u l a t e  Carbon  06903 

NOi/N02' (d i sso l ved )  071 10 

Ammonia (d isso lved)  07557 

Jo ta l  Dl ssolv-ed  Nitrogen ( unf il te red )  07651 

Tota l   D isso l .ved  .Ni t rogen  ( f i l tered)  07655 
P i r t l c u l a t i   . N i t r o g e n  07903 

F luo r ide   (d i sso l ved )  091 06 

A l k a l l n i t y   ( t o t a l )  101  01 

A l ' ka l i n i t y   (pheno lph tha le in )  101 51 
.pH ('Lab) ' ' 103.01 L 

.pH ( F i e l d )  1,0301 S 

Nonf  11 terable,   residue 10401 

F i  l ' terab le  res ' idue 10451 

N o n f i l t e r a b l e   r e s i d u e   ( f i x e d )  10501 

F i l t e r a b l e   r e s i d u e   ( f i x e d )  10551 

Hardness ( t o t a l )  10603 
Sod'i um ( d i s so l  ved)  11103 

, .  . 

. .  

. .  

i.' , This lj,mit o f  d e t e c t i o n   a p p l i e s   a t  pH L8.3. 
- . '  A t  lower pH p h e n o l p h t h a l e i n   a l k a l t n i t y  = 0. 
, I  

5.0 
0.2 u s i e  cm" 
0.2 u s i e  cm-l 

0 j t u  

Var iab le 

Var iab le 

, 0.0005 mg 1-1 

0102 mg 1-1 
Var tab le 

0.002 mg 1-1 

0.002 mg 1-1 
0.01 mg 1-1 

O:OI mg 1- l  
Var iab le 

0.05 mg 1" 

0.5'mg 1-1 CaC03 

0 . 5  mg 1-1 CaC03 1 

10.0 mg 1-1 
10.0 mg 1-1 

10.0 mg 1-1 

10.0 mg 1-1 

0.5 mg 1-1 CaC03 

0.2 mg 1-1 



i ,  , 

TABLE 1 (Continued) 

Parameter 
: . ,  

, .  
, .  

Magnesium (d isso lved)  

S i l i c a   ( r e a c t i v e )  

Phosphorus (d isso lved)  

Phosphorus ( t o t a l )  

Sulphate  (dis'solved) 
Ch lor ide   (d isso lved)  

Potassium  (dissolved) 

Calc lum  (dissolved) 

Manganese (ex t rac tab le )  

I ron   (ex t rac , tab le )  

I r o n   ( e x t r a c t a b l e )  

Coba l t   (ex t rac tab le )  

N icke l   (ex t rac tab le )  

Copper (ex t rac tab le )  

, . . .  . 

.I . 

Z inc   (ex t rac tab le )  

Arsenic   (ext ractable)  

Selenium  (extractable) 

Molybdenum (ex t rac tab le )  

Cadmium (ex t rac tab le )  

Bar ium  (ext ractable)  

Bar ium  (ext ractable)  

Mercury  (extractable) 

Lead (ex t rac tab le )  

NAQUADAT 
Number 

121 01 

141 05 

151 02 

15406 

16306 

17206 

191  03 

201 01 

25304 

26304 

26305 

27302 

28302 
29305 

30305 

33304 

34302 

42302 

48302 

56301 

56302 

8031 1 

82302- 

- 2 -  

Detec t ion  ' 

L i m i t  

Calcu lated 

0.2, mg 1 - l ,  

0.002 mg 1-1 

0.002 m i  '1-1 

0.5 mg 1:' 
0.2 mg 1:':. 

0 . 5  mg 1-1 

0.01 mg 1-l. 
0.05 mg 1-1 
0.001 mg 1-1 : 

0.001 mg l,, -1 
0.001 mg I-.' 
0.001 mg 1-1 

0.001 mg 1-1, 
O.OOOI mg 1-1 
O.OOOI mg 1-l 

0.0005 mg 1-1 
0.0002 mg 1-l. 
0.1 mg 1-1 

0.02 mg 1-1 

0.05 ug 1-1 
0.001 mg 1-l 

0.2 mg, 
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I 
I 
I 
I 
li 

Table  2. 

NAQUADAT De ta i l ed  and Summary Report   for   the  Flathead  River  Basin,  

1975-1  982 

Parameters  .are.   l is ted  under   the i r  NAQUADAT code numbers as  summarized ' i n  

Table  1.  The:five-d.igit  code number fo l lowed by  an rL "   o r  a rPcl  (eg. 

02011L , 25304P) i nd i ca tes   t ha t   va lues   a re   f o r   s ing le  samples. The f i v e  

d i g i t  code fo l lowed by  an " R "  (eg. 06001!R) i nd i ca tes   t ha t   t he   va lues   a re  

means o f   r e p l i c a t e s .   R e p l i c a t e  means are  a lways  fo l lowed  by the 

ind i v ldua l   rep l i ca te   va lues   (eg .  060011 = r e p l i c a t e  #l - - - 060016 = 

rep l i ca te   #6) .  

When the  same parameter has  been 

d i f f e r e n t   d a t e s ,   a l l   d a t a   a r e   l i s t e d  

a re   i nd i ca ted  wi th  back-up  codes. 

d i r e c t   a s p i r a t i o n "  (26304) o r   so lvent  

concentrat ion.  

measured  by d i f f e r e n t  methods  on 

!n one column, and the   d i f f e rences  

For  example, i r o n  i s  measured  by 

e x t r a c t i o n .  (26305)  depending on i t s  

26304 P 
I r o n  
Ex t rac tab le  

.034 05P 

.60 

.042 05R 

( s o l v e n t   e x t r a c t i o n )  
( d i r e c t   a s p i r a t i o n )  
( s o l v e n t   e x t r a c t i o n ,   r e p l i c a t e  mean) 

Al though  the  detect ion limit for .   nonf i l te rab le   res idues   (10401 and  10501) 

i s ,  10 mg 1" (Table l), the   l abo ra to ry  sometimes reports  lower  values. 
. .  

Caution i s  advised in   i n te rp re t i ng   va lues   be low  10  mg 1". 
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Table 3 , 

Total   carbon  concentrat ions  (ug  9- l )  i n   s e t t l e d  sediments o f  t h ree   pa r t i c l e   s i zes .  

1 
Mesh s i z e  used t o  separa te   pa r t i c l e   s i ze  

( p a r t i c l e   r e t e n t i o n   s i z e   i n   b r a c k e t s )  

G 80 20-80 L 20 
Exposure  Period*  Station Sample No. ( L  180 microns)  (180-850  microns)  (850-2000  microns) 

A p r i l  12-August 5 1 
1 
1 
1 
1 

August  5-Sept  11 1 
1 
1 
1 
1 

. .  

A p r i l  12-August 5 3 
3 
3 
3 
3 

August  5-Sept 11  3 
3 
3 
3 
3 
3 

c-100 
c-101 
c-102 
C-103 
C-104 

C-105 
C-106 
C-107 
C-108 
c-109 

C-300 
C-301 
C-302 
C-303 
C-304 

c-305 
C-306 
C-307 
C-308 
C-309 
C-310 

29700 
26400 
2 7200 
2 7000 
30300 

2 7700 
29900 
46000 
3 1300 
30500 

23200 
23100 
24200 
24800 
,24000 

23800 
23400 
24100 
24300 
24700 
19800 

16200 
13500 
15400 
14600 
16200 

16200 
17000 
20800 
16900 
17000 

21600. 
24800 
2 5000 
24200 
20000 

22500 
21 400 
1960.0 
33600 
24300 
20700 

17200 
17800 
18000 
20000 
13300 

11200 

16400 
91 50 

12900 

19400 . 
2.7300 
22700 

- 

- 

7100 
8140 

18400 
15300 
151'00 

- 

*Exposure p e r i o d   r e f e r s   t o   t h e   l e n g t h  of t i m e   c o l l e c t i o n   j a r s  were l e f t   i n   t h e  stream bed. 
I -  I 



Table 4 

, Tota l   n i t rogen  concentrat ions ( K g  9 - l )   i n   s e t t l e d  sediments o f   t h ree   pa r t i c l e   s i zes .  

Mesh s i z e  used t o  separa te   pa r t i c l e   s i ze  
( p a r t i c l e   r e t e n t i o n   s i z e   i n   b r a c k e t s )  

G 80 20-80 L 20 
Exposure  Period*  Station Sample No. (L 180 microns)  (180-850  microns)  (850-2000  microns) 

A p r i l  12-'August 5 1 c-100 1780 
1 c-101 1200 
1 c-102 1170 
1 C-103 1070 
1 C-104  1550 

August 5-Sept 11 1 C-105 1260 
1 C-106 1200 
1 C-107 1630 
1 C-108 1470 
1 c-109 1870 

A p r i l  12-August  5  3 
3 
3 
3 
3 

August  5-Sept  11 3 
3 
3 
3 
3 
3 

C-300 
C-301 
C-302 
C-303 
C-304 

C-305 
C-306 
C-307 
C-308 
C-309 
C-310 

1520 
1200 
2100 
1610 
1530 

1070 
2100 
1690 
1200 
1400 
1150 

1280 
1220 
1240 
642 

1310 

430 
552 

1180 
993 

1110 

1150 
2490 
2100 
1460 
1710 

2380 
1570 
1720 
2180 
1320 
2 760 

1970 
1080 
800 

1140 
661 

564 - 
1030 
74 6 
458 

59 0 
1770 
1320 

- 
- 

1370 
1170 
2 520 
11 70 
1160 - 

*Exposure p e r i o d   r e f e r s   t o   t h e   l e n g t h  o f  t i m e   c o l l e c t i o n   j a r s  were l e f t   i n   t h e  stream bed. 
, 

- 5 9 -  
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Table 5 

T o t a l  phosphorus  concentrations  (ug  gel) i n   s e t t l e d :  sediments o f  t h ree   pa r t i c l e   s i zes .  
I.S. = i n s u f f i c i e n t  sample 

Mesh s i z e  used t o  separa te   pa r t i c l e   s i ze  
( p a r t i c l e   r e t e n t i o n   s i z e   i n   b r a c k e t s )  

G 80  20-80 L 20 
Exposure  Period*  Station Sample No., ( L  180 microns)  (180-850  microns) (850-2000 microns) 

A p r i l  12-August  5  1 
1 
1 
1 
1 

August 5-Sept  11  1 
1 
1 
1 
1 

A p r i l  12-August  5  3 
3 
3 
3 
3 

August  5-Sept  11 3 
3 
3 
3 
3 
3 

c-100 
c-101 
c-102 
C-103 
C-104 

C-105 
C-106 
C-107 
C-108 
c-109 

C-300 
C-301 
C-302 
C-303 

' C-304 

C-305 
C-306 
C-307 
C-  308 
C-309 
C-310 

303 
751 
589 
3 50 
350 

275 
I.S. 
347 
336 
422 

3 74 
r.s. 
I . .S.  
I . S'. 
I.S. 

430 
40  1 
518 
362 
371 
I .s. 

I 

! 

, .  
1 

I 

i 

590 
722 
579 
710 
648 

58 1 
54 7 
698 
914 
459 

982 
691 
804 
8 40 
982 

550 
53.1 
46 7 
5 78 
51 5 
493 

78 0 
740 
728 
740 
74 4 

719 
770 
751 
773 
759 

713 
709 
721 
71 5 
.72 3 

661 
661 
68 9 
698 
69  7 
61  1 

*Exposure  period  refers t o   t h e   l e n g t h  of t i m e   c o l l e c t i o n   j a r s  were l e f t   i n   t h e  stream bed. 

! 
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Table 8a. 
- 68 - 

ChloroPhYlj a (mg m- from rock subsamples collected 
April - September, 1976. 

2 

April, 1976 June,  1976 August,  1976 September,  1976 

No. Chlorophyll No. , Chlorophyll 'No. Chlorophyll No. Chlorophyll 
Sample Sample Sqmple Sample 

Station 

1 

2 

3 

4 

5 

6 

7 

9 

102 

103 

106 

107 

108 

109 

112 

113 

114 

115 

116 

117 

1 18 

119 

11. 

L4.2 

8. 

32. 

L4.2 

L4.2 

L4.2 

4.2 

13. 

L4.2 

6.3 

L4.2 

2 3. 

6 6. 

NOT SAMPLED 

005 

006 

003 

004 

110 

1 1 1  

008 

009 

001 

002 

13. R5 

190.  R6 

110. R7  

32. R8 

L11. R3 

, 
Lll. R4 

L11. R 1  
i 

42. 62 
I 

f 
L11. R9 

3 5. R 10 
\ 

'NOT SARLED R l l  
I 

020 

021 

022 

023 

R 1'2 

21. R13 

Lll. R 14 

L11. R15 

49. R 1'6 

L2.1 

L2.1 

4.2 

22. 

3.2 

2.1 

L2.1, 

L2.1 

19. 

- 

2.1 

17. 

31. 

21. 

13. 

7.4 

R 104 

R 105 

R 108 

R 109 

R 100 

R 101 

, R 102 

R 103 

RllO 

R l l l  

R 106 

R 107 

R114 

R115 

R112 

R113 

12.8 

4.9 

31. 

30. 

39. 

22,. 
. .  

12.8 

12.8 

20. 

12.8 

23. 

18. 

44. 

42. 
_ -  

39. 

12.8 



Table 8b. 

Chlorophyl l  Q (mg f 2 )  from whole rocks   co l l ec ted  
A p r i l  1976 - August, 1980. 

: A p r i l ,  1976 August, 1976 September, 1976 August,  1980 

No. Chlorophyl l  .No. Chlorophyl l  No. Chlorophyl l  No. Chlorophyl l  
Sample Sample Sample Sample 

S t a t i o n  

1 
1 04 0. 18 

105 0. 15 

2 NOT  SAWLED 

110 0.14 

111 0.14 

NOT' SAMPLED 

NOT  SAMPLED 

NOT  SAMPLED 

NOT  SAWLED 

9 NOT  SAMPLED 

w5 

W6 

w7 

w8 

w3 

w4 

w1 

w2 

w9 

w10 

0.13  W104 

0.17  W105 

8.5  W108 

1.2  w109 

0.90 WlOO 

0.56 WlOl 

0.64 W102 

0.37 W103 

1 9.' WllO 

1.8 Wlll 

0.59 

0.76 

- 
L0.15 

LO.  12 

1 .o 

2.2 

0.21 

1.6 

LO.. 1  1 

NOT  SAMPLED 

NOT  SAMPLED 

F 1  5.1 

F2 5.1 

NOT  SAMPLED 

NOT  SAMPLED 

NOT  SAMPLED W106 , LO. 15 

W 107 0.88 

NOT  SAMPLED 

w11 1.8  W114 1.05 

w12 1.8  W115 0.71 

NOT  SAMPLED 

W 13 1.4  w112 1.2 

W14 1.4  W113 0.4 2 

. . NOT  SAMPLED 



7 70 - 
Table  8c. 

Chlorophyl l  a (mg m' 2 ) f rom  p lex ig lass   p la tes   co l l ec ted  
August - September, 1976. 

August, 1976  September, 1976 
Sample Sample 

No. Chlorophyl l  No. Chlorophyl l  

S t a t i o n  

1 
P3  0.089 P104 

P4 0.12 P105 

0.8 9 

1.1 

2 
P5  0.036 

P6 L0.044 

3 NOT  SAMPLED 

4 P1  0.061 

P2  0.065 

5 

9 

NOT  SAMPLED 

NOT  SAMPLED 

P7 0. 14 

P8  1.8 

P9 0.69 

P10  2.1 

P108 0. 14 

P.109 ' LO. 14 

P l O O  LO. 14 

P101 0.21 

P102 0.14 

P103  0.18 

P110 0.8 9 

Plll 0.68 

NOT  SAMPLED 

P114 0.75 

P115 1 .o 

P112 1 .o 

' P113 0.32 



Table  9a. 
- 71 - 

Organic  biomass (mg as ash-free  dry  weight) of periphytic 
from  rock  subsamples  collected  April - September, 1976. 

algae 

April,  1976 Ju ne, 1.9 76 August, ,1976 September, 1976 

~ No. Weight No. Weight No. Weight No. Weight 

. .  
Samp 1 e Samp 1 e Samp 1 e Samp 1 e 

Stat ion 

1 
102 0.1316 005 0.7368 R5 0.4474 R 104 0.3  50.9 

103 0.1579 006 7.5000 R6 0.2 632 R105 0.3860 

2 106 0.4474 

107 1.4211 

003 51.1842 R7 12.5789 R 108 1.5439 

004 2.2368 R8 6.421 1 R 109  1.4 737 

110 0.8158 R3 0.2632 ' RlOO 2.8772 108 0.2105 

109 0.2105 

3 

111 0.2895 R4 0.8421 R 101 1.3333 

112 0.1579 008 0.7632 R 1  0.3684 R 102 0.0702 

009 . 1.4737 R2 0.4211 R 103 0.2456 

4 
113 0 

114 0.1579 001 0.1053 R9 . 2.8684 R 110 2.8772 

002 1.5789 R 10 8.1579 R l l l  0.5614 

5 

115 0.1579 

NOT SAMPLED R11 . 13.7895 R106  0.4912 116 0.3684 

117 0.1053 

6 

R12 1.421 1 R107 0.4912 

118 0.8421 

119 1.6842 

020 4.0263 R13 . 1.1842 R 114 1.2632 

021 1.3158 R 14' 3.6842 R 1 15' 3.684'2 

7 

9 NOT SAWLED 022 2.0526 R15  0.9474  R112 0.5263 

023. 2.7895 R16- . 0.2368  R133 0.2456 



Table 9b. - 72 - 

Organic  biomass (mg  as ash- f ree  dry   weight )   o f   per iphyt ic   a lgae 
f rom  who le   rocks   co l lec ted   Apr i l  1976 - July, 1982. 

A p r i l ,  1976 June, 1976 August, 1976  September,  1976 July,  1982 

No. Weight No. ' Weight No. Weight No. Weight No. Weight 
Sample Sample Samp 1  e Samp 1  e  Sample 

S t  at i on - 
1 

2 

104  0.0044 

105  0.0064 

NOT  SAMPLED 

NOT SAMPLED 

NOT  SAMPLED 

3 

6 

7 

9 

110 0.0043 

110 0.0069 

NOT  SAMPLED 

NOT  SAMPLED 

NOT  SAMPLED 

NOT  SAMPLED 

NOT  SAMPLED 

W1 0.1786 

W2 0.6341 

w3 0.1911 

NOT  SAMPLED 

NOT  SAMPLED 

NOT  SAMPLED 

NOT  SAMPLED 

NOT SAMPLED 

w5 

W6 

w7 

W8 

w3 

w4 

$ 

w1 

w2 

w9 

w10 

0.0040 

0.0547 

1.0497 

0,2941 

0.0692 

0.0331 

0.1154 

0.3474 

1.3858 

0.9168 

NOT SAMPLED 

w11  2.9099 

w12  1.41 68 

W13 0.1309 

W14 0.1181 

W 104 

W 105 

w108 

w109 

w 100 

w 101 

w 102 

W 103 

w110 

Wlll 

W106 

W107 

W114 

W115 

w112 

W113 

0.0397 

0.0 594 

0.4312 

3.7575 

0.3460 

0.5181 

0.0133 

0.0284 

0.6975 

0.2 202 

0.378 3 

0.0636 

0.6541 

0.6 795 

0.0694 

0.0779 

NOT  SAMPLED 

4A 0.891 

46  0.248 

4C 0.332 

3A 0.100 

38 0.219 

NOT  SAMPLED 

NOT SAMPLED 

NOT SAMPL E 0 

NOT SAMPLED 

NOT  SAMPLED 
. : . 



Table 9c. 

Organic  biomass (mg  as ash-free  dry  weight)   of   per iphyt ic  a lgae 
f rom  p lex ig lass   p la tes   co l lec ted  August - September, 1976. 

August, 1976 September,  1976 
Samp 1  e 
No. Weight 

Samp 1  e 
No. Weight 

S ta t i on  

1 
P3  0.0187 P104 0.0 693 

P4  0.0273  P105  0.0444 

2 P5  0.0018 

P6 0.0020 

3 NOT SAMPLED 

4 
P1  0.0140 

P2 0.0133 

5 

6 

NOT SAMPLED 

NOT SAMPLED 

7. P 7  0.0 280 

P8 0.3327 

9 P9 0.0671 

P10  .0.,0947 

P108 0.0071 

P109 0.01  78 

P lOO 0.0249 

PlOl 0.0213 

P102  0.0231 

P103 0.01 96 

P l l O  0.0693 

Plll 0.0444 

NOT SAMPLED 

P114  0.0427 

P115  0.0551 

P112 0.0907 

P113 0.0 284 
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Table 11 

A l i s t  of a l l   a l g a l   s p e c i e s   c o l l e c t e d   f r o i t h e   F l a t h e a d   R i v e r  Basin, 
1976-1982, indicat ing  whether each s k i e s  was found i n   t h e  

per iphyton or the  phytoplankton. 

. .  I .  

, . . .  . , . 
! ,. Periphyton  Phytoplankton 

Chrysophyta . 

Baci  1  lariophyceae 

Coscinodisca.les: 
, .  , .  

C y c l  o tell a glomera t a  Bachmarin + 
Cyclotel la  sp. A + 
Melosira  varians Agardh 
Stephanodiscus  astraea var. minutula (K i i tz ing j  Grunow 

Eunotiales: 

Eunotia pec t ina l i s  (O.F. n i i l l e r )  Rabenhorst 
Eunotia. sp. 

F rag i   l a r i a ies :  

+ 

As ter ionei  1 a f ormosa Hassal  1 
D i d  tom el onga tum Lyngbye 
Diat'omd hiemale (Lyngbye)  Heiberg 
Diatom  hiemale var . hesodon (Ehreriberg)  Grunon 
Diatoma tenue Agardh 
Diatom  vulgare Bory 
Fragi 1 aria capucina' Oesmazi e tes 
Fragilaria cons  truens' (Ehrentierg) Grunow 
Fragilaria cons  truens var . b i n o d i  s (Ehrenberg) Grunow 
Fragilaria cons  trueris var . venter (Ehrenberg) Grunow 
Frag i  1 ari a cro toneris-i s K i f ton 
Fragilaria heidenii  ' & t r i p  
Fragi1ar.la leptostaurori (Ehrenberg)  Hustedt 
Fragilaria pinnata Ehrenberg 
Fragi l a r ia  producta (Langerstedt) Grunow 
Fragil aria vaucheriae (Kiitz'i ng) Pe'terseri 
Hannaea. arcus (Ehrenberg)  Patrick 
Hannaea arcus var. mphioxys (Rabenhorst)  Patrick 
Meridion  circulare (Grevi l le)  Agardti  
Syriedra ~ C U S  var..  radians (Ki tz ing)  Husfedt 
Syhedra  ulna (Ni tzsch)  Ehrenberg 
Synedra  ulna var . impressa Hustedt 
Synedra  ulna var . oxyrhynchus (K i i t z i  ng) Van Heurck 
Synedra  ulna var. oxyrhynchus f. contracta Hustedt 
Tabellaria  f locculosa Roth  (Kutzing) 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

- 75 - 
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+ 
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+ 
+ 
+ 
+ 
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+ 

+ 



- 76 - 
Table 11 (Continued) 

Periphyton  Phytoplankton 

~~~ ~~ 

Achnanthales: 

Achnanthes f l e x e l l a  (Ki tz ing)  Brun 
Achnanthes  lanceolata (Br&isson) Grunau 
Achnanthes lemmermanni Hustedt 
Achnanthes  minutissima Ki i tz ing 
Achnanthes sp. A 
Achnanthes sp. B 
Achnanthes sp. C 
Cocconei s pediculus Ehrenberg 
Cocconei s p l  acentul a Ehrenberg 
Rhoicosphenia  curvata (Ki i tzing) Grunou 

Naviculales:  

Amphipleura pellucida (Ki i tzing)  Ki i tzing 
Amphora oval i s  (Ki i tzing)  Ki i tzing 
Anomeneis exi l is  (Kiitzing)  Cleve 
Cymbella a f f i n i s  Ki i tz ing 
Cymbella caespi  tosa (Kiitzing)  Brun 
Cymbella c i s t u l a  (Hemprich)  Kirchner 
Cymbella  cymbiformis' Agardh 
Cymbella g r a c i l i s  (Rabenhorst)  Cleve 
Cymbell a pros t ra  t a  ' (Berkel  eyj  Cleve 
Cymbella sinuata Gregory 
C y m b e l l  a turgi da Gregory 
Cymbella ventricosa (Ki i tzing)  Ki i tzing 
Cymbella sp. A 
Diploneis  decipiens Cleve-Euler 
Diploneis  ovalis (Hilse)  Cleve 
Frustulia rhomboides (Ehrenberg) ' D e  Toni 
Frustulia rhomboides var. vir idula (Bra isson)   Cleve 
Gomphonema geminatum (Lyngbye)  Agardh 
Gomphonema herbridenses (Gregory)  Heri  baud 
Gomphonema herculeanum Ehrenberg 
Gdmphonema intricatum Kutzing 
Gomphonema 1 anceol a twn Ehrenberg 
Gomphonema '01 i vaceol des Hus ted  t 
Gomphonema olivaceum (Lyngbye) Ki i tz ing 
Gomphonema parvullim (K i i tz ing j   K i i tz ing 
Gomphonema parvulum var. genuinum Hayer 
Gomphonema SF. A 
Gyrosigma kutz ingi i  (Grunon)  Cleve- 
Gyrosigma spencerii Mn. Smith) G r i f f i t h  8 Henfrey 
Navicula  aivensis Hustedt 
Navicula bergii Cl,eve-Euler 
Navicula  bicephala Hustedt 
Navicula'  capi  tata var. hungarica (Grunow) Ross 
Navicula  cryptocephala K i t z i n g  

1 .  

, . .  
. .  

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
t 

+ 
+ 
+ 
+ 
t 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 
. .  

+ 

+ 
+ 
+ 

+ 

+ 

+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 

+ 
+ 
+ 

+ 
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Table 11 (Continued) 

Periphyton  Phytoplankton 

Navicula  cuspidata (Ki i tzing)  Ki i tzing + 
Navicula.   fes t iva Krasske + 
Navicula  gottlandica Grunow + 
Navicula minima Grunow + 
Navicula mural i s Grunow + + 
Navicula p e l l i c u l o s a  Hilse + 
Navicula  pupula Kijtzing + + 
Navicula  radiosa Kiitzing + + 
Navicula rei nhardi i (Grunow),, Grunow + 
Navicula  salinarum var. intermedia (Grunon) Cleve + + 
Navicula  tripunctata (o.F. 11~1ler)  Bory + + 
Navicula  viridula (Kitzing)  Ehrenberg + 
Navicula sp. A + + 
Navicula sp. €3 + + 
Navicula sp. C + + 
Navicula sp. X + 
Nei d i m  ' a f f i n e  (Ehrenberg) P f  i t z e r  + 
Neidium binode (Ehrenberg)  Hustedt + 
Nei d i  um d u b i  um (Ehrenberg) C1 eve + 
Neidium incurvum (Gregory)  Ostrup + 
N e i d i u m  sp. + .  
Pinnularia  subrostrata (A. Cleve)  Cleve-Euler + 
Stauroneis ariceps Ehrenberg + 
Stauroneis  phoenicenteron (Ni tzsch)  Ehrenberg + 

Suri  re1  1  inees: 

Cymatopleura  solea (BrB isson)  wln. Smith 
Denticula  elegans Kutzing 
Epi themia sorex K i i  t z i ng 
Epi  themia  turgida (Ehrenberg)  Kutzing 
Nitzschia  acicularis  Wm. Smith 
Nitzschia  actinastroides (Lemnermann) van Goor 
N i  t zschia amphibia Grunow 
N i  tzschia  angustata (Wm. Smith) Grunow 
N i  t zschia  diss ipata (Kiitzing) Grunow 
N i  tzschia  frustulum (Kiitzing) Grunow 
Nitzschia  l inearis  wln. Smith 
Nitzschia  palea (Kutzing) wln. Smith 
Rhopalodia  gibba (Ehrenberg)  O.F.  f l i i l ler 
Surirella  angustata Kutzing 
Sur ire l la   b i ser ia ta  B r b i s s o n  
Surirella  ovata Kiitzing 

. .  

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 

+ 



Table 11 (Continued) 
- 78 - 

Periphyton  Phytoplankton 

Chrysophyceae 
Hydrurus f o e t i d u s  ( V i  1 lars) Trevisan 
Chrysosaccales-1 i ke 

+ 
+ 

Xanthophyta 
T r i  bonema sp . 
Unidentified  Vaucheriales 

Chlorophyta 
c f  . Chlamydomonas sp. 
C1 os teri um sp. 
M i  crospora sp . 
Monos troma sp . 
Mougeo ti  a sp . 
Spirogyra sp. 
S ti geocl oni um sp . 
Tetraspora sp. 
Ulothr ix   zonata  (Ubber 8 Hohr)  Kiitzing 
Ulo thr ix  sp. A 
Ulothrix sp. B 
Ulo thr ix  sp. 
Unidentified  filamentous 

Cyanophyta 
Lyngb ya sp . 
Nostoc verrucosum Vaucher 
Nostoc sp. 
O s c i l l a t o r i a  sp. 
Raphidiopsis-1 i ke 
R i  vu lar ia  sp'. 
To1 ypothr ix  sp. 
Un i'den t i f i ed spec i es 
Unidentified Chrococcales  species 

Microcys t i s  Sp. 

Cryptophyta 

+ 
+ 

+ 
+ 
+ 
+ '  

+ 
+ 

+ 

+ 

+ .  
+ 
+ 

+ 
+ 

Cryptomonas sp . + 
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Table 1 1  (Continued) 

", .; 

Although,.Sheehan et al. (1980) state that they have us@ the classification system 
of Van Landingham (1967-1971) for  diatans of. genera beginning with A-H, sank 
exceptions were made. These species names and the  equivalents suggested by Van 

. Landingham are: 

Diatoma hiemale var. mesodon = Diatoma  hiemale var. quadratum 

Diatoma tenue = Diatoma elongatum var. tenuis (Agardh) Van Heurck 
Fragi 1 aria  produc ta = Fragi 1 aria vi rescens Ral f s 
Hannaea  arcus = Ceratoneis  arcus (Ehrenberg) Kitzing 
Hannaea  arcus var. amphioxys = Ceratoneis  arcus var. amphioxys 

Cymbella  gracilis = Cymbella rabenhorstii Ross 
Gomphonema parvul um var. genuinum ( s p e l  led genuina by 

(Kiitzing) Ross 

(Rabenhorst) Brun 

Van Landingham) = Gomphonema  parvulum (Kitzing) Kitzing 

* Van Landingham does not consider Gomphonema herbridenses (which he spells 
hebridense) a valid species, but he  gives no distinct equivalent. 
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Table 1 6 d .  

. .  
. Periphytic diatom densit ies   (cel ls  cm-*)  on 

replicate whole rocks collected from the  FlaFead River 
on  August 26, 1980. \ 

. .  
Species 
- .  Station 3 

Rock F 1  Rock.  F2 

Coscinodis,cales: 
Qclote l la  g l m r a t a  

Eunotiales 
W a - s p .  

Fcagilariales: 
AsterioneUa fomvsa 

D i a l m a  elmgatum 

. r 

D. W e '  

D. hiennle var. medon 

D. VUlgm , 

Fcagilaria capucim 

F. CanStNens 

F. amstmms vat-., bincdis 

F. c- .var. venter 

F. COeOW3SiS 

F. h- 

F. l q t a t a u r c ~ 1  

E. pinmta 

F. p&& 

F. vaudaeriae 

hazneaarr=us 

He a c u s > v a t .  a q h i q s  

184 

0 

0 

0 

92 

0 

0 

0 

0 

0 

0 

0 

0 

92 

0 

0 

2 76 

0 

0 

0 

79 

0 

0 

0 

0 

0 

0 

0 

0 

79 

0 

. o  - 

0 

0 

0 

629 

79 

0 

. . ,  



Table.  16d.  (Continued) 

. S t a t i o n   3  

Rock F 1  Rock F2 
S p e c i e s  

midim circulare 0 0 

Synedra acus var. radians 0 0 

s. ulna 92  0 

S. ulna var. impzesa 0 0 

S. ulna var.  scydgn3us 184  236 

S. ulna var. oxyrhyn9m f. ccntrazta 0 0 

2 2 " i a  floa;ulosa 138 0 

Achnanthales: 
MmantheS f l e x e l l a  0 0 

A. '. 2.3,IK.mlata 92  157 

A i l -  0 0 

A. minutissim 1334  2987 

Achnnthes SQ.  276 ' 393 

coaarmeis pediculus 4 60 707 

e. plaaentuld 5704  3930 

Euloimspknia curvata 92  0 

Navicu la le s :  
pnpahipleura peUucida 92 0 

hp2wi-a' ovalis 0 0 

plrp113eraeis e x i l i s  0 79 

qmlh2lla affinis 0 0 

C. kespitDsa I 38  354 

e. .ciseula " 0 0 

c. cymbifOmli.5 '0  0 

l \ 

. .  

C. gracilis . 0 0 

. 1  .. .. . . .  

, r . .  . . .  . . . . .  . , . .  
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Table  16d. (Continued) 

. .  

S t a t i o n  3 , , 

Rock F1 Rock F2 

C. prastrata 
. . ,  .. . . 

c. S h t a  

. .  

c. tuqida 

0 0 

92 236 

0 0 

C. ventriaxa 2 76 157 

-la sp. 'A 0 0 

Eip1cCei.s ovalis 

G. hebridmses 

G. herculearnnn 
, .  

G. intricatm 

G. larxxolattnn 
. .  

G. o l i d i d e s  

G. olivaoam 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

2 1,62 1415 

0 0 

0 0 

0 0 

0 0 

0 0 

N. b i e p h d a  0 0 

0 0 N. cap ib ta  var. hungaria 

0 0 

0 0 
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Table 16d. (Cont inued) 

Station  3 

Rock  F1 Rock F2 
Species 

N. fdva 

N. qottlandica 

N. mininn 

N. malis 

N. peZliculosa 

No PuExrZa 

N. radAsa 

N. rehhadu 

N. sazinannn var. intermdia 

N. t r i p r c t a t a  

N. viridula 

k & u l a  sp, 

Akidirrm b M e  

N.  dubiwn 

M i d i m  sp. 

.. 

Staurcpaeis anceps 

S . p ? n e n i & m  

Surirellinees: 
qpnabpleura solea ., 

lkntkda e l m  

Qith&nia 

E. t q i d a  

N i t z sh ia  aAcularis '." 

N. ac t inas t ro ides  

N. anlphibia 

0 

0 

0 

0 

0 

0 

2 76 

0 

0 

0 

0 

782 

0 

0 

0 

0 

0 

0 

92 

2 76 

78 2 

92 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

157 

0 

0 

472 

0 

0 

79 

0 

0 

0 

0 

236 

236 

0 

0 

0 



Table 16d. (Continued) 

Station 3 

Rock  F1  Rock-  F2 
Species 

N. angustata 0 0 

N. d i d p i t a  92  550 

N. 1imd.ri.s 0 0 

276  472 

92  79 

0 0 

0 0 

0 0 

Total :Count 14628  13952 
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1 
e 

Table 16e. 

Periphytic diatom densities (cells c K 2 )  on 
replicate whole rocks collected from  two sites 

on July 28,  1982. 

I Station 2 Station 3 

Rock 4A Rock 4B Rock 4C Rock 3A Rock  38 Rock 3C 
Species 

. Coscinodiscales: 
~~lote.~k glamerata 0 0 0 0 0 0 

Eunot iales 
0 0 0 0 0 0 

Asteriondla fomsa 0 0 0 0 0 0 

DiatGma elagatum 0 0 106 0 156 144 

D. h i d e  
. I  

0 0 318 0 0 0 

I D. .hiernde var. m d o n  730 172 318 0 0 0 

kagi lar ia .  CaEplCina 

F. ccai$mas 

F. cmtmksis  
. .  

F. heidenii 
. j  , . 

F. leptostauron 

F. pimiata 

F. prod- 

I 
1 

F. v a x h r i a e  

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 

0 

0 

0 

0 

0 

0 

292 

8 76 

146 

0 

0 

0 

29 

57 

0 

0 

29 

43 1 

57 

53 

53 

0 

106 

636 

159 

0 

0 

15 

0 

0 

0 

0 

0 

76 

0 

0 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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> ,  Table 16e. (Continued) 

- 125 - 1 
, .  

S ta t i on  2 ' . S ta t i on  3 

584 144 

0 

1753 

0 

159 91 0 

52 

208 

0 

0 106 0 

397 I s. Ulna 51 12 2438 91 

0 0 S. ulna, var. impressa 0 0 

72 460 

0 

0 

530 0 

0. 0 

0 0 Tabellaria flca?ulcxsa 0 0 

0 I Achnanthales: 
Achrmtkes f l e x d l a  0 0 

201 

0 

632 

0 

0 

29 

57 

0 0 

318 30 

' 0 '  

208 

0- 

6071 

0 

0 

'2  59 

0 

180 I A .  1anOeoLata 1607 ' 

0 A. I-. 0 0 0 

742 530 1443 , 4, A. minutissirra 2629 

O 
0. 

a w e s  sp. 0 0 0 

0 0 

106 606 

coaxpdeisp€diculus 0 

1479 . I C. placentda 584 

Rh0i-a curvata 292 0 0 "  0 

0 .c 
O I  

0 

Naviculales:  
Anplhipleura pe2lkda 0 

0 

0 0 

0 

0 

1092 

0 ' 0  

0 0 

0 0 

3285 30 

-%@ma ovazis 2 92 

0 

a033 

0 

0 
i 

36 1 
C. caespitosa 

c. cistuza 

0 0 0 0 0 

146 0 0 0 0 0 

,c* clpnbifoanis 0 0 0 0 0 

c. gracilis 0 .O 0 0 0 0 
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Table 16e. (Continued) 

S ta t ion   2  S ta t ion   3  

Rock 4A Rock 48 ' Rock 4C Rock 3A Rock 38 Rock 3C 
Species 

C. pzmtra ta  

e. sinraata 

C. t u q i d a  

C. ventrim 

aptella sp. A 

Biplcpleis ovdzis 

Frustulia dmbides 

F. r b n b i d e s  var. viridula 

-g- 

G. hebridenses . 

G. h&uleamm 

G. intribatum 

G. lanaeolatum 

G. o l i w i d e s  

G. olivacem 

G. parvulum 

G. puvuZun var. smuinum 

. .  

,. . 

I .  . .  . -  . 

Q- sp. A 
,, . . 

Wmsigna spemerii 

A h v i c u l a . a r v e a s i s  

N .  b<osphda 

N. capitata var. hungaria 

N . c r g n % e W  

. .  . ,  

N e  -dab 

0 

2337 

0 

8 76 

0 

0 

0 

0 

0 

0 

0 

4089 

0 

0 

14605 

146 
. .  

0 

0 

0 

0 

0 

0 

0 

0 

0 

919 

0 

144 

0 

0 

0 

0 

. O  

0 

0 

51 7 

0 

86 

28  73 

57 

0 

0 

0 

0 

29 

0 

0 

0 

0 

742 

0 

742 

0 

0 

0 

0 

0 

0 

53 

1113 

0 

106 

5405 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 18 

0 

45 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

18 48 

0 

0 

0 

0 

45 

0 

0 

0 

0 

0 

1868 

0 

52 

0 

0 

0 

0' 

0 

0 

0 

0 

0 

0 

6746 

0 

0 

8 

0 

104 

52 

52 

0 

0 

0 

1984 

216 

21 6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4510 

0 

0 

0 

0 

72 

0 

36 

0 

0 



- 127 - 1 Table 16e.  (Continued) 

, .  

. .  
S t a t i o n  2 

. .  I .  

S t a t i o n  3 
Spec i es 

. .  I Rock .4A Rock. 48 Rock 4C Rock 3A Rock 3B Rock 3C 

0 0 0 0 0 N. f&& 

OI N. minima 0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 0 

O I  0 0 0 0 0 

N. SaLinannn yar.  internrdia 1753 2 59  265  121  363 

N. tciEprnctata 0 0 53 0 ? 3 6 1  0 I 
N. viridula 

&Bvicula 's p.  

&idium binc;de 

0 0 0 0 52 

1022 0 53 30   52  

0 0 0 0 0 

180 

N. d u b i m  

Neidtum. s p . 
s t a m  an3Ep.S 

s. 

S u r i r e l l i n e e s :  
Qxmtcpleura sale 

0 0 0 0 0 
i 

0 0 0 0 0 0 

0 4 0 0 0 0 0 

Dxticula ekpns 92 0 0 0 0 

Epithmia EXEX 0 0 0 15 0 0 

72 I E. turgida 0 0 0 0 0 

0 0 0 

0 0 0 

15 

0 

N. atphibia 0 0 0 0 0 
O U  
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Table  16e.  (Continued) 

S t a t i o n   2  S t a t i o n   3  

Rock 4A Rock  48  Rock 4C . Rock 3A Rock  38 Rock 3C 
Species 

N e  -12 0 0 0 0 0 0 

N. dissipata 

N. fi.LLstulum 

N. liraearis. 

N. palea 

Rlopalcdia gibh3 

s. data 

T o t  a1 Co unt 

438  2  59  795  106 

0 0 0 0 

0 0 0 0 

104  289 

0 0 

0 0 

2775 28  7 371 152  156  180 

0 0 0 0 0 0 

0 0 53  30 0 0 

0 0 0 0 0 0 

0 

49365 

29 106 3 0  0 0 

10601 19288 4757 16968  12159 
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Table  19d. 

Percqnt.  numeric  composition o f  per iphyt ic   d ia toms 
on r e p l i c a t e  whole   rocks  col lected  f rom  the   F la thead  River  

on  August  26, 1980. 
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.56 

.oo 



Table 19d. (Continued) 

Station 3 

Rock F1 Rock F2 
Species 

.oo 

.oo 

e63 

. 00 
1.26 

.oo 

.94 

.oo 

.63 

.oo 
9.l.2 

i .89 

3.14 

38.99 

.63 

.63 

.oo 

.oo 

.oo 

.94 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 
1.69 

.oo 

.oo 

.oo 

1.13 

.oo 

21.41 

2.82 

5.07 

28.17 

.oo 

.oo 

.oo 

.56 

.oo 

2.54 

.oo 

.oo 

.oo 
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Table 19d. (Cont inued)  

. . .  S t a t i o n  3 
Spec i e s 

Rock F1 Rock F2 

.oo 

.63 

.oo 

1.89 

.oo 

.oo 

.oo 

. 00. 

.OO 

.OO' 

.oo 

.,OO' 

.oo 

. 00 
14 e.78 

.oo, 

.oo, 

.ob* 

.oo 

.oo. 

.oo 

.oo. 

.oo 

.oo 

.oo 

1.69 

.oo 

1.13 

.oo 

.oo 

.OO 

.o 0: 

.oo 

,005 

.OO' 

.OD' 

.oo 

. 0'0 
10.14- 

.ob 

.oo 

.oo. 

.oo 

.o 0 

.oo 

.O 6 

.oo 

.oo 



Table 19d. (Continued) 
.L 

Station  3 

R o c k  F1 Rock F2 
.. , Species 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

'1.89 

.oo 

.oo 

.oo 

.oo 

5.3 5 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.63 

1.89 

5.35 

.63 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo' 

.oo 

.o 0 

.oo 

.oo 

1.13 

.oo 

.oo 

3.38 

-00. 

.oo 

.56 

.oo 

.oo 

.oo 

.oo 

1.69 

1.69 

.oo 

.oo 

.oo 
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T a b l e  19d. (Continued) 

Species 
s t a t i o n  3 

Rock F1 Rock F2 

Number o f  Species 

Shannon-Wiener Index 

~~ 

.oo 

.63 

.63 

. 00 
1.89 

.63 

.oo 

.oo 

.oo 

28 

3.35 

.oo 

3.94 

1.13 

.oo 

3.38 

.56 

.oo 

.oo 

.oo 

24 

3.48 
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Table 19e. 

Percent  numeric composition o f  periphytic  diatoms on 
'replicate  whole rocks collected from  two sites 

on July  28, 1982. 

Station 2 Station 3 

Rock  4A  Rock  48 Rock 4C Rock 3A Rock 38 Rock 3c 
Species 

I 
Coscinodiscales: 
cqczoteuag-ta 

Eunotiales 
R.zmtia SP. 

.oo 

.oo 

.oo 

.oo .oo .oo .oo .oo 

.oo .oo  .oo .oo .oo 

.oo .o 0 .oo .oo .oo 

I Diatama elqatum .oo . 00 .55 .oo -92 1.19 

D. h i d e  .oo .oo 1.65 .oo .oo .oo 

D. hiennle v ar. medon 1.48 ' ' .  1.63 1.65 .oo . .oo .oo 

I 

F. caastruens 

F. CrulStNeRs var. bindis 

F. Cm&ruens var. venter 

F .' .mutmesis 

F. heidenii 

.oo 000 .oo .oo ' .oo .oo 

.oo .oo .oo .oo .oo .oo 

.oo .oo .oo .oo .oo .oo 

.oo . 00 . 00 . 00 .oo .oo 

.oo . .oo, .oo .oo .oo .oo 

.oo . 00 .oo .32 .oo .oo 

.oo .2 7 .oo .oo .oo .oo 

. 00 .54  .27 .oo woo .oo 

.oo .OO .2 7 .oo .oo .oo 

.oo  .oo .oo . 00 .oo .oo 

.59 .2 7 .5 5 .oo .oo .oo 

1.78  4.07  3.30  1.59 .oo .oo 

.30  .54 .8 2 .oo .oo .oo 
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Table 19e. (Continued) 

S t a t i o n  2 S t a t i o n  3 
. I S,pecies 

Rock 4A Rock 48 Rock 4C Rock 3A Rock 36 Rock 3C 

&idion c b a  

Syneclra.aps var. radim 

s. ulna 

S. uina.var .  inpessa 

S. ulna var. cpcyzhyn&us 

S. ulna.var. oxydnp3us f .  amtrazta 

" & l a r i a  floaculosa 

Achnanthales: 
&hmT&es flexella 

A.  1-1- 
, .  

A. 1- 

A .  min&i&m 

A c m e s '  sp. 

c o ~ p € d i c u l u s  

c. pl&?a?m& 

Rhoioosphenia cunmta 

. .  

Naviculales: 
Ihp2hipleura pellucida 

A@wra ovaLis 

Amzeneis exilis 

qnabella affini.5 

t. caespitosa 

C. cistula 

c. CymbifOLniS 

C. g r a c i l i s  

1.18 

. 00 

10.36 

.oo 

.oo 

.oo 

.oo 

.oo 

3.25 

.oo 

5.33 

.oo 

.oo 

1.18 

.59 

.oo 

.59 

.oo 

16.2  7 

.oo 

.30 

.oo 

.oo 

1.36 

.oo 

16.53 

.oo 

4.34 

.oo 

. 00 

.oo 

1 .so, 

. 00 

5.96 

. 00 

.oo 

.27 

.54 

.oo 

.oo 

. 00 

10.30 

. 00 

.oo 

. 00 

.oo 

.8 2 

.55 

12.64 

.oo 

2.75 

.oo 

.oo 

.oo 

1.65 

.OO 

3.8 5 

. 00 

.oo 

.55 

.oo 

.oo 

. .oo 

.oo 

17.03 

.oo 

.oo 

.oo 

.oo 

1.91 

.oo 

1.91 

.oo 

.oo 

.oo 

. 00 

.oo 

.64 

.oo 

11.15 

. 00 

.oo 

12.74 

.oo 

.oo 

.oo 

.oo 

.64 

.oo 

.oo 

.oo 

.oo 

.oo 

.3 1. 

1.22 

.oo 

.oo 

.oo 

.oo 

.oo 

1.22 

.OO' 

35.78 

.oo 

.oo 

1.53 

.oo 

.oo 

.oo 

.oo 
io 0 

io0 

.oo 

.oo 

.oo 

.oo 

.oo 

3.26 

.oo 

.59 

.oo 

.oo 

.oo 

1 4 8  

.oo 

11.87 

.oo 

.oo 

12.17 

.oo 

.oo 

.oo 

.oo 

.3 0 

.oo 

.oo 

.oo 

.oo 
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Table 19e. (Continued) 

Species 
S t a t i o n  2 S t a t i o n  3 

Rock 4A Rock 48 Rock 4C Rock 3A Rock 38 Rock 3C 

c. pmStLat3 

c. simata 

C. turgida 

C. ventriasa 

-la sp. A 

0iplcnzi.s ovalis 

Ehstu l ia  dmmboides 

F. r m i d e s  var. viridula 

-@oI=m g e m  

G. hebridases 

G. herculemum I 

G. intricatvm 

G. lanaeolatum 

G. o l i m i d e s  

G. o l i ~ a ~ u m  

G. WNUlm 

G. pmmlm vat-. puinurn 

Qxnlhomm sp. A 

Qmsicgna speplceri 

AhvicuZa azvtglsis 

N. bicephda 

N. capitata var. h w i a  

N- qm=PhaLa 

N. cuspidata 

. .  

.oo 

4.73 

.oo 

1.78 

.oo 

.oo 

.oo 

. 00 
'.OO 

.oo 

.oo 

8.28 

.oo 

.oo 

29.59 

.30 

.oo 

. 00 

. 00 

.oo 

.oo 

.oo 

.oo 

. 00 

.oo 

8.67 

.oo 

1.36 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

. 00 

4.88 

.oo 

.8 1 

27.10 

.54 

. 00 

.oo 

.oo 

.oo 

.27 

.o 0 

. 00 

.oo 

.oo 

3.8 5 

.oo 

3.8 5 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.27 

5.77 

.oo 

.55 

28.02 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

17.20 

.oo 

.96 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

38.8 5 

.oo 

. 00 

.oo 

. 00 

.96 

.oo 

.oo 

.oo 

.oo 

.oo 

11.01 

.oo 

e31 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

39.76 

.oo 

.oo 

.oo 

.oo 

.61 
. .  

.31 

.3 1 

.oo 

.oo 

.oo 

16.32 

1.78 

1.78 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

3 7.09 

.oo 

.oo 

.oo 

.oo 

.59 

.oo 

.30 

.oo 

.o 0 



Table  19e. (Continued) 
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Species 
S t a t i o n  2 . . S t a t i o n  3 

Rock ,4A Rock 48 Rock 4C Rock 3A Rock 38. Rock 3C 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

. 00 

.oo 

3.55 

.oo 

. 00 

2.0 7 

.oo 

.oo 

.oo 

.oo 

.OO 

.oo 

.oo 

.oo 

.oo 

.oo 

..oo 

.oo 

. 00 

.o 0 

.oo 

.oo 

. 00 

.oo 

. 00 

.oo 

2.44 

.oo 

. 00 

.oo 

. 00 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 

.o 0 

.oo 

.oo 

1.37 

.2 7 

.oo 

.2 7 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.OO 

.oo 

. 00 

.oo 

. 00 

.oo 

.64 

.oo 

.oo 

.oo 

2.55 

.oo 

. 00 

.64 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.32 

.oo 

-32  

.OO 

.oo 

.oo 

.oo 

.oo 

.oo 

2.45 

.oo 

.oo 

.oo 

2.14 

.oo 

.31 

.3 1 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.OO 

.ob 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

.89 

.oo 

.oo 

.oo 

2.97 

.oo 

.oo 

1.48 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.59 

.30 

1.19 

.oo 
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Table 19e. (Continued) 

I S t a t i o n  2 S t a t i o n  3 

Rock 4A Rock 46 Rock 4C Rock 3A Rock 36 Rock 3C 
Species 

N. -e .oo . 00 .oo .OO .oo .oo 

N. dissi- .8 9  2.44  4.12  2.23  .61  2.3  7 
. .  

I 
N. frustulmn .oo .oo .oo  .oo .oo .oo 

N. linsatis .oo .oo .oo  .oo .oo .oo 

I 
I 
1 

S. b k i a t a  

s. mta 

Number ,of Species 

5.62  2.71  1.92  3.18  .92  1.48 

.oo .oo .oo .oo ..oo .oo 

.oo . 00 .27 .64 .oo .oo 

.oo .oo .oo .oo . '  .oo .oo 

.oo .27 .55 .64 .oo ' .oo 
. .  

22 25 29 21 18 . , 21 

I 
Shannon-Wiener Index 3.41  3.53  3.59  2.91  2.27  3.03 



Table  1%. 

.Percent  numeric  composit ion  of  periphytic  diatoms 
f r o m . q u a l i t a t i v e  . .  samples c o l l e c t e d  from t h e   F l a t h e a d   R i v e r  

on J u l y  28, 1982. 

S t a t i o n  2 S t a t i o n . 3  

R a c k  4D Rock 3D 
Species 

. .  

Coscinodiscales: 
ogclotella q1-e 

Eunot   ia les  
M i a  'sp,. 

kagi lar ia les :  
Asterimlla fornrxsa 

Diatana ,elmgatum 

D. himale 

D. hiemale var.  m d o n  

. .  

. .  

D e  Vuz- 

kagkja . c a p u c i n a  

F. ccmsttwm 

F. amstnkm var.  hinodis 

F; comtmem var.  venter 

F. mvtme&is 

F. heidenii 

F. leptostam 

. ,  

F. p.inn&a 

F. pd- 

F. vauderiae 

iihmn€zarcus 

H a  azus var.  anlphioxys 

.oo 

. 00 

.oo 

.OO 

.oo 

04 3 

.oo 

.oo 

.oo 

.oo 

.OD 

.oo 

.2 1 

.2 1 

.oo 

.oo 

1.93 

8.80 

1.50 

.oo 

.oo 

.'O 0 

4.14 

.4 9 

.49 

.4 9 

,000 

.oo 

.oo 

.oo 

.oo 

.2 4 

.oo 

.OO 

.oo 

.oo 

3.16 

.9 7 
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Table 19f. (Continued) 

- ,  Station 2 Stat ion 3 
Species 

R o c k  4D Rock 30 

.oo 

.oo 

2 1 .'46 

. 00 

.21 

.2 1 

.oo 

.oo 

1 .o 7. 

.oo 

2.36 

.oo 

.oo 

.43 

.oo 

.oo 

.oo 

.oo 

20.60 

.oo 

.2 1 

' .OO 

.oo 

.oo 

3.65 

2 7.98 

.oo 

1.22 

1.22 

.oo 

.oo 

.oo 

.oo 

11.68 . 

.oo 

.oo 

' .97 

.oo 

.oo 

.oo 

.oo 

21.17 

.oo 

.oo 

.oo 

.oo 



Table 19f. (Continued) 

Species 
S t a t i o n  2 S t a t i o n  3 

Rock 40 Rock 30 

.oo 

3.65 

.oo 

1.50 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

11.16 

.43 

.oo 

. 00 

.oo 

.oo 

.OO 

. 00 

.oo 

.oo 

.oo 

2.19 

.oo 

3.16 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.o 0 

.oo 

.oo 

5.84 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.2 4 

.oo 

.oo 
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Table 19f. (Continued) 

Station 2 Stat ion 3 

Rock 40 Rock 3D 
Species 

.oo 

.oo 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

4.51 

.43 

.oo 

.86 

.OO 

.oo 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

.2 1 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

1.22 

.oo 

.oo 
. I  

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 



. .  T a b l e  1%. (Continued) 

. .  S t a t i o n  2 S t a t i o n  3 
Species 

Rock 40 .Rock 30 

N. 1-i~ 

N. palea 

S. b k i a t a  

s. mta 

~~ 

.oo .oo 

10.30 5.35 

.oo .oo 

.oo .oo 

7.30 4.14 

.oo  .oo 

.oo .oo 

.oo .oo 

.oo .oo 
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I 
Table 21a. 

Shannon-Wiener d i v e r s i t i e s  (H I  1 o'f per iphyt ic   d ia toms on rock subsamples c o l l e c t e d  
f rom.e ight   s i tes  in   the  F la thead  River   Basin,   Apr i l -September,  1976. 

A p r i l  10-12 June 14-15 August 4-5 September 11-12 
S t a t i o n  
Number Sample Sample Sample Sample 

Number H I  Number H I  Number H I  Number H I  

1 

1 

2 

. .  . .  

3 

4 

R102 1.688 ROO5 1.683 R5 1.371 
R103 1.000 

R104 
ROO6 

2.772 
3.108 R6 2.606 R105 3.614 

R106 2.482 ' ROO3 3.410 R7 3.820 
R107 0 ROO4 

R108 3.219 
3.357 R 8  3.736 R109 3.754 

R108 1.135. R l l O  ' 2.243 R3 0.863 R l O O  2.152 
R109 0.198 Rlll 2.644 

I R4 2.674 R l O l  3.954 

R112 1.000 ROO8 1.724 
R113 

R 1  R102 1.823 
0.722 

1.379 
RO 09 2.060 R2 2.418 R103 0 

I 
I 

. .  

R114 30 435 .ROO1 1.406 
5 Ri15 .2.53.0 , .ROO2 2 ..898 R10 . 3.663 Rlll 2.450 . 

. .  . 

R9 3.903 R l l O  ', 3.692 

R116 1.973 ' ' . N O T  . R 1 1  2.068 ~ i o 6  1 .ooo- 
6 R117 0 S A M P L E D  R12 1.918 R107 2.289 

7 
R118 3.370 R020 3.023 R13 
R119 

1.837 
2.987 

R114 
R021 

2.716 
2.405 R14 ' 3.871 R115 4.144 

I 

9 
N O T  R022 ,1.868 R15 2.737 R11'2 3.039 

S A M P L E D  R023 1.705 R16 1.534 R113 1.460 

I 
.. . 

. .  . .  

I . .  

. .  . .  



Table 21b. 

Shannon-Wiener d i v e r s i t i e s  (H I  1 o f  per iphyt ic   d ia toms on whole rocks ., , . ; 
co l lec ted   f rom  e igh t   s i t es  i n  the  Flathead  River  Basin,  
April-September, 1976. 

S t a t i o n  
A p r i l  10-12 August 4-5 September 11-12 

Number Sample Sample Sample' 
Number . H' Number H' Number H I  

1 
W 104 0 w5 
W105 1.614 W6 

N O T  w7 
S A M P L E D  W8 

WllO 3.007 w3 
Wlll 2.104 w4 

N O T  w 1  
S A M P L E D  W2 

1.485 
3.433 

3.546 
3.764 

3.137 
3.530 

2.709 
2.794 

W104 
W105 

W108 
W109 

WlOO 
WlOl 

w102 
W103 

3.064 
3.312 

4.078 
4.056 

3.223 
3.668 

2.044 
2.315 

6 

N O T  w9 .3.949 WllO 3.942 
5 S A M P L E D  -W10 3.768 Wlll 3.672 

7 

9 

N O T  N O T  W106 3.790 
S A M P L E D  S A M P L E D  W107 3.201 

N O T  w11 3.711 W114 -4.098 
S A M P L E D  W12 3.550 Wll5 3.917 

N O T  W13 
S A M P L E D  W14 

3,.390 w112 3.684 
3.303 W113 3.623 

. . .  
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Table 21c. 

Shannon-Wiener diversities ( H I )  o f  ' per iphyt ic  .diatoms on plexiglass  
p l a t e s   co l l ec t ed  from seven sites i n  the Flathead River . Basin, 
August-September ,. 1976. 

August 4-5 September 11-1 2 
.Stat ion 
Number Sample Sample 

Number H '  Number H' 

1 

2 

3 

4 

5 

P3 2.220 
P4 2.270 

P5 1.317 
P6 3.038 

N O T  
S A M P L E D  

P1 2.795 
P2' 2.430 

N O T  
S A M P L E , D  

N O T  
S A M P L E D  

P7 3.614 
P8 3.120 

P9 2.440 
P10  2.117 

P104 2.193 
P105 0.320 

P108 0 
P109  2.308 

PlOO 1.538 
P101 0.500 

P102 0.785 
P103 2.854 

P110. 2.599 
P111 1.810 

N O T  
S A M P L E D  

P114 0.953 
P115 2.942 

P112 2.498 
P113 0.693 
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Table  24 

D i v e r s i t y  (Shannon-Wiener f u n c t i o n  H '  ) o f  1 ive  phytoplankton 
co l lected  f rom  e ight   s i tes  on  the  F la thead  River   Basin,   'Apr i l -  
September, 1976. I n  ca l cu la t i ng   t he   d i ve rs i t y   i nd i ces ,  each 
Chlorcphyte,  Xanthophyte  and  Cyanophyte f i l a m e n t  was t r e a t e d  as one 
c e l l .  

A p r i l ,  1976 June, 1976 August, 1976 September, 1976 

S t a t i o n  

S t a t i o n  

S t a t i o n  

S t a t i m  

S t a t i o n  

S t a t i o n  

S t  a t  i on 

S t a t i o n  

1 2.922 

2  2.179 

3 0 

4 0 

5 1.975 

6 2.322 

7 2.522 

9 Not Sampled 

2.182 

2.840 

2.8 28 

1.857 

1.161 

Not Sampled 

1.459 

2.000 

0 

2.636 

2.446 

2.248 

2.676 

3.302 

2.322 

1.792 

1.771 

3.246 

2.744 

2.28 1 

2.28 1 

2.606 

1.922 

3.192 
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TABLE 25 

Counts of macroinvertebrates  collected. on  natural substrates in 
the Flathead River'Basin, April - Septenber, 1976. 

Insects are listed under the  lowest taxonanic 
category to which each individual  could ' b e  

identified. 

(Note: sane Arcynopteryx k y  have  been recorded as Isownus, 
and sane Agapetus may have  been  recorded as  unidentified 
Glossosomatidae) 
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Invertebrate  Identification List 
Number  of Organisms 0.1 m - l  

,amp  le NumDer Tot a 1 
1 2 3 4  5, (0.5 m - 2 )  

Coleoptera 
Elmidae (adult) 
Elmidae (larva) 

Collembola 

Diptera 
Cyclorrhapha 
Nematocera (un i dent if i ed ) 

Ceratopogoniidae 
Psychodidae -'Ee.ricWna spp. 
Tanvderidae 
Tendipididae 
TI pul ldae 

Empherneroptera (unidentified) 
Baet  idae 
Ephemerellidae (unidentified) 

SPP. 
cf. E.  euterEe 
E. &r+emis 
E. &&A 
E. s p i n i k a  group 
E. serraQ group 

Heptageniidae 

Lepthophlebiidae 
Siphlonuridae 

Plecoptera (unidentified) . 

mthrogeraa 5PP. 

-Holognatha (unidentified) 
Nemouridae (unidentified) 
T;&!;;;Zapada 
NO subgenus zapidaa cinctipes 

Capniinae (unidentified) . . 

Taeniopteryginae - g&Y&a spp. 
C w m  or  PO is s p 

'Systellognatha (unidentified) 
. .  Chloroperlidae (unidentified) 

.Perlodidae (unidentified) 
. .  ,. "la s.pp. 

so9=n= spp. 
m P d a  spp. 

Arclplopteryx subgenus 47-S spp. 

Type  red 

Tricoptera (UnideRtified) 
Brachycentridae -Mia" s p. 
Glossosmatidae (unidentified! 

G l e O m  spp. 
spp. 

Hydropsychidae (unidentified) 
flydropsrche SPP. 
-=P=w= spp. 

' Limnephilidae (unidentified) 
Pla twa t .wus  s pp . 

Lepidostomatidae 

oliWwme-5 spp. 

R w w P U a  spp. 
Rhyacopiilidae (unidentified) 
Psychom i i dae 

OSTRACQDA 
ACPR  I 
OLIWCHAETA 
TURBELLARIA 
NEMATODA 
PELECYWDA 

0 
0 

0 

0 
1 
0 
0 
2 
8 
0 

0 
4 
0 
0 
0 
0 
0 
'0 
. o  
2 
2 
1 
0 

0 
0 
0 
14 
0 
0 
0 
.o 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 

0 

i 
0 
0 
1 
0 
4 
0 

0 
5 
0 
0 
0 
0 
0 
0 
0 
2 
1 
0 
1 

1 
0 

3 
0 

0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 

0 

0 
0 

0 
0 

8 
0 

0 

0 
4 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
1 

0 
0 
0 
8 
1 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 
0 
0 
0 
0 
0 

0 
0 

0 

0 
0 

0 
0 
0 
7 
1 

1 
1 
0 
0 
0 
0 
0 
0 
0 
2 
1 
1 
0 

1 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

1 
0 

0 

0 
0 
0 
1 
0 
14 
0 

0 
2 
0 
0 
0 
0 
0 
0 
0 
4 
0 
1 
0 

0 
0 
0 
6 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
1 
0 
0 
0 

1 
0 

0 

1 
1 
0 
2 
2 

41 
1 

1 
16 
0 
0 
0 
0 
0 
0 
0 

1 1  
5 
3 
2 

0 
2 

0 
33 

1 
0 
0 
0 
0 
0 
3 
1 
0 
0 
0 
0 
0 

0 
0 

, o  
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

1 
0 
1 
0 
0 
0 

Total Number of Organisms 34 20 27 17 31' 129 



Station No: 2 
Oa  te: April  1976 

.Number  of Organisms 0.1 m-' 
Invertebrate  Identification List bample  Number Tot a 1 

1 2  3  4  5  (0.5 mT2)  

INSECTA 
. .  

Coleoptera 
Elrnidae (adult) 
Elmidae (larva) 

Collembola 

Diptera 
Cyclorrhapha 
Nimatocera (uni.dentified) 

Ceratopogonildae 
Psychodidae - Ei=riam spp. 
Tanyderidae 
Tendi#ididae 
TI pulldae 

Emphemeroptera (unidentified) 
Baetidae 
Ephemerellidae (unidentified) 

G??===lh SPP. 
cf E. f=Utt?zF 

E. wloradensls 
E. doddsii 
E9 s-a group 
E. serrata group 

. . Heptageniidae 

LepthophlebJidae 
Siphlonuridae 

Plecoptera (unidentified) 

" . SPP. 

Holognatha (unidentified) 
, -Nemouridae (unidentified) 

. .. 

Capni , inae , , (un ident i f ied )  

Taeni,opteryglnae - g&a spp. 
. ,CapniaorEtlcapno l s s p  

Systel'lognatha (unidentified) 
Chloroperlidae (unidentified) 

,Perlodidae (unldentified) 
' . D p - l a  s pp. 

Isperla .S pi. 
Type  red 

Tricoptera.(unidentified) , 

Brachycentridae :Micrasem3 spp. 
.G1 ossosmat idae (unidentified) 

. . G l d -  spp. &?a spp. 

Brapsydae spp.: 

pla.tY-w. s PP 0 

Hydro Sychidae (unidentified) 
& L P -  SPP. 

Lepidostornat i dae ' 
Limnephilidae (unidentified) 

01 1 go!" s D D; . .  
Psychom i  i dae. 
Rhyacopiilidae (unidentified) 

.%avphzJa s pp . 
. .  

Psychom i  i dae. 
Rhyacopiilidae (unidentified) 

.%avphzJa s pp . 

0 
0 

0 

3 
0 
0 

14 
0 
6 
3 

0 
3 
0 
0 
3 
0 
0 
0 
0 
2 
0 
0 
1 

2 
0 
0 
19 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
1 
0 
0 
0 
0 

0 
1 

0 

2 
0 
0 
2 
0 
6 
1 

2 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
0 

1 
1 
0 

25 
2 
0 
0' 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .;o 
0 
0 
0 
0 

3 
0 
0 
0 
0 
0 

0 
1 

0 

2 
1 
0 
14 
0 
2 
0 

1 
0 
0 
0 
2 
0 
0 
0 
0 
1 
0 
0 
0 

0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 

3 
0 
7 
0 
3 
0 

2 
1 

0 

0 
1 

0 
3 
0 
4 
2 

3 
8 
0 
0 
6 
0 
0 
0 
0 
3 
0 
1 

24 

2 
0 
0 

81 
0 
0 
0 
0 
0 
0 
2 
0 
1 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
1 

0 
0 

0 
0 
1 
0 

5 
0 
0 
0 
0 
0 

0 
0 

0 

0 
1 
0 
2 

3 
0 

1 

0 
1 
0 
0 
5 
0 
0 
0 
0 
2 

0 
1 

3 

0 
0 

' 0  
1 1  

2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
2 
0 
0 
0 

2 
3 

0 

8 
2 
0 

35 
0 
21 
7 

6 
12 
0 

16 
0 .  

0. 
.o 
0 
0 
9 

2 
1 

28 

5 
1 
0 

138 
4 
0 
0 
0 
.O 
0 

0 
6 

1 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
1 

0 
0 

0 
.1 

0 
2 

1 1  
1 
9 

3 
0 

. ,  

0 :  

OSTRACODA . . 
ACARI 
OLIGOCHAETA . ' . 
TURBELLARIA . : 
NEMATODA . - 
PELECYPODA . : ' .. I 1 . . , 

. .  . .  

Total  Number' of Organisms 59  49  42 151 34  335 
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S t a t i o n  No: .. 4 
Date: ' A p r i l  1976 

. .  

. .  . .  

I n v e r t e b r a t e   I d e n t i f i c a t i o n   L i s t  
Number o f  ..Organisms 0.1 m-' 

bamp l e  Number T o t a l  
1  2 3 4  5 (0.5 m-') 

INSECTA 

Coleoptera 
Elmidae ' ( a d u l t )  
E lmidae  ( larva)  

0 0 0 0 0  0 
0 0  1 0 0  1 

C o l l e d w l a  0 0 0 0 0  0 

D i p t e r a  
Cyclorrhapha 
Nematocera ( U n i d e n t i f i e d )  

Ceratopogoniidae 
Psychodidae - miwm spp. 
Tanyderidae 
Tend'pididae 

.TI  pu'5 idae 

Emphemeroptera ( u n i d e n t i f i e d )  
Baet  idae 

' 

Ephemere l l idae   (un ident i f ied)  
SPP. 

cf.E. e-e 
E.  coloradenssls 
E. cicdctsii 
E. spinifera group 
E. serrata group 

Heptageniidae. 

Lepthophlebi idae 
Siphlonur idae 

P lecop te ra   . (un iden t i f i ed )  

" SPP. 

Holognatha  (Unident i f ied)  
Nemouridae ( u n i d e n t i f i e d )  

-a spp. 
N-.,subgenus 
No subgenus zapada CinCtiPeS 

Capn i inae   (un iden t i f i ed )  

Taeniopteryg inae - ghY&a spp. 
Sys te l l ogna tha   (un iden t i f i ed )  

' C h l o r o p e r l i d a e   ( u n i d e n t i f i e d )  

P e r l o d i d a e   ( u n i d e n t i f i e d )  

Qpnh o r m - 0  LS s p 

-@a spp. 

I I ' BOFm.5 spp. 
. .  I.-Pf=la spp. 

;. . Arcynopteryx subgenus W d W S  spp. 

. , Type r e d  

T r i c o p t e r a   ( u n i d e n t i f i e d )  
Brachycentr idae - Micxaszm spp. 
G1 ossosomat idae ( u n i d e n t i f i e d )  

Ma- spp. 

-Fgr- spp. 

G~cssos~na spp. 

Hydro  sychidae  (un ident i f ied)  

Lepidostomatidae 
L i m n e p h i l i d a e   ( u n i d e n t i f i e d )  

SPP. 

. .  

Psychom i i dae 
R h y a c o p x i l i d a e   ( u n i d e n t i f i e d )  

-%a&ma s pp . 
OSTRACODA 
ACARI 
OLIGOCHAETA 
TURBELLARIA 
NEMATODA 
PELECYWDA 

1 0 
0 0 0 0 0  

0 0 0  
0 
1 '  

0 0  0 0 0  0 
0 1 1 0 ' 2  4 
0 0  0 0  0 0 
0 2 3 0 0  5 
1 0 2 0  1 4 

0 0 0 0 0  0 
5 7 1 6  0 2 30 
0 0 0 0 0  0 
0 0 0 0 0  0 
0 0  1 0 ' 0  1 
0 0 0 0 0  0 
0 0 0 0 . 0  0 
0 0 0 0 0  0 
0 0. 0 '  0 0 0 
5 7 18 0 2 32 
0 0 0 0 0  0 
0 ' 0  0 1 0 1 
o .i 0 0 .  ' 0  1 

0 0 0 2 0  2 
0 0 0 0 0  0 
0 0 0 0 0  0 
2  1 3 0 3  9 
1 0 0 0 '0  1 
0 0 0 0 0  0 
0 0 2 0 0  2 
0 0 0 0 0  0 
0 ' 0  0 0 0 0 
0 0 0 0 0  0 
0 1 2 ' 0  0 3 
0 0 0 0 0  0 
0 0 0 0 -  0. 0 
0 0 0 0 0  0 
0 0 0 0 0  0 
0 0 0 , o .  0 0 
0 0 0 - 0  0 0 

0 0 0 0 0  0 
0 0 0 0 0  0 
0 0 0 0 0  0 
0 0 0 0 0  0 
0 0  0 0 0  0 
0 0 0 0 ' 0  0 
0 0 0 0 0  0 
0 0 0 0 0 . 0  
0 0 0 . o  0 0 
0 0 0 .o 0 .  0 
0 0 0 - . o  0 0 
0 0 0 0 0  0 
0 0 0 0 0  0 
0 0 0 0 0  0 
0 0 0 0 ' 0  0 

0 0 0 0 0  0 
0 0 0 0 0  0 
0 0 0 0 . 0  0 
0 10 0 .  0 0 0 
0 0  0 0 0  0 
0 0 0  0 0  0 

T o t a l  Number o f  Organisms 15 20  49 3 10 . 97 



S t a t i o n  No:  5 
Oa te:  A p r i l  1976 

Number o f  Organisms 0.1 rn-/ 
I n v e r t e b r a t e   I d e n t i f i c a t i o n   L i s t  bamp 1 e Number To ta l  

1 2  3  4  5 . (0.5 m-2) 

INSECTA 

Coleoptera 
Elmidae ( a d u l t )  
Elmidae ( l a r v a )  

Collembola 

D ip te ra  
Cyclorrhapha 
Nematocera (un i .dent i f ied)  

Ceratopogoniidae 
Psychodidae - Ei=riami spp. 
Tanvderidae 

T i  pu l   i dae  
Tendipididae 

Emphemeroptera ( un i den t i f  i ed ) 
Baet idae . 
Ephemere l l i dae   (un iden t i f i ed )  

spp. 
c f .  E. euterpe 

E. spini*a group 
E* ?errata group 

' Heptageniidae 

Lepthophlebi idae 
Siphlonur idae. 

Plecoptera ( u n i d e n t i f i e d )  

. hv SPP. 

Ho logna tha   (un iden t i f i ed )  
, . Nemouridae ( u n i d e n t i f i e d )  

. ' . m a  spp. 
N e .  subgenus GPda 

'" N= .subgenus .ZW&I CinCtipeS 
Capn i inae   (un iden t i f i ed )  

Taqniopteryg inae - gaY&a spp. 
S y s t e l l o g n a t h a   ( u n i d e n t i f i e d )  . 

C h l o r o p e r l i d a e   ( u n i d e n t i f i e d )  

P e r l o d i d a e   ( u n i d e n t i f i e d )  

o r E t l c a p 0  1s s p 

.' ' tZLZoperla s pp.. 

Isoperla spp. 
Type r e d  

T r i c o p t e r a   ( u n i d e q t i f i e d )  
Brachycentr idae Mia- spp. 
Gl.ossosomatidae ( u n i d e n t i f i e d )  

Glassosrna  spp. 
. ' .Ma- spp. 
Hydro  sychidae  (un ident i f ied)  

4&wsm= SPP. 
'( ~ . ' ~ q x q d E  spp. 

Lepidostomatidae 
L i m n e p h i l i d a e   ( u n i d e n t i f i e d )  

PlaQc=kgm s pp . 
O l l ~ ~ e b c d e s  "spp. 

W W P h l a  s pp.. ' , 

Psychom i i d a e  . 
R h y a c o p i i l j d a e   ( u n i d e n t i f i e d )  

OSTRACODA , 

ACARI 

TMBELLARIA 
NEMATODA- 
PELECYPODA . .  

OLI6OCHAETA . .' 

0 
0 

0 

0 
1 
0 
1 
0 

17 
2 

1 
6 
0 
0 
1 
0 
0 
0 
0 
7 
0 
0 
.2' 

2 
0 
0 

27 
2 
0 
5 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 
0 
0 
0 
0 
0 

0 
0 

0 

2 
0 

0 
14 
2 

48 
1 

8 
22 
0 
0 
9 
0 
0 
0 
0 

53 
0 
0 
1 

5 
0 
0 

8 7  
.o 
1 
5 
0 
'1 

3 
9 
2 
0 
0 
0 
2 

0 
0' 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
1 
0 

0 
0 

0 

3 
0 

0 
2 
0 

21 
0 

3 
22 
0 
0 
1 
0. 
0 
0 
0 

35 
0 
0 
0 

9 
0 
0 

67 
1 
0 
7 
0 
0 
0 
1 
6 
0 
0 
0 
0 
0 

0 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
2 
0 

0 
0 

0 

0 
3 
0 

21 
2 

48 
2 

0 
20 
0 
0 
0 
0 
0 
0 
0 

22 
0 
0 
1 

3 
0 
.O 

40 
2 

0 
2 

0 

0 
0 
0 
0 
0 
3 
6 

2 
24 
0 
0 
1 
0 
0 
0 
0 

10 
0 
0 
0 

2 
0 
0 
2 
0 

0 .  0 
11 
0 
1 
0 
3 

12 
2 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
,o 
-0 
0 
0 
0 
0 

0 
0 
0 
0 
1 
0 

2 
0 
0 
0 
0 
2 
1 
0 

0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
3 
0 
0 
0 

0 
2 

0 

0 
9 
0 

38 

137 
4 

11 

14 
94 
0 
0 

12 
0 
0 
0 
0 '  

127 
0 
0 
4 

21 
0 
0 

223 
5 
1 
30 
0 
2 
0 
7 

32 
5 
0 

0 
0 

2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

' .o 
0 
0 
1 
0 

0 
0 

1 
0 
4 

T o t a l  Number o f .0 rgan isms 78 276  180  194 60 788 

- 228 - 



Stat  ion 'No: 7 
Date:  April 1976 - 229 - 

Number of Organisms 0.1 
Invertebrate  Identification List Sample  Number  Total 

1 2 3 4  5 . (0.5 m-') 

INSECTA . , . 

Colecipt ra 
Eemidae (adult) 
Elmidae (larva) 

0 0  0 0 0  0 
4 7 3  1 1 16 

Colleebola 0 0 0 0 0  0 

Diptera 
Cyclorrhapha 
Nematocera  (uni.dentified) 

Ceratopogoniidae . . 

Psychodidae - EeriCmn spp. 
Tanyderidae 
Tendipididae _ _  Ti pul idae 

4 3  
0 0 0 0 . 1  1 

1 2  3 13 
0 0 0 0 0  0 
8 14 15 12 18 6 7  .~ 
0 0  0 0 0  0 

35 58 49  37  44  223 
1 1 1 0 1 4 

Emphemeroptera (un i dent if i ed) 0 0 0 0 0  0 
Baetidae 2  13  2 1 2 20 
Ephemerellidae (Unidentified) 0 0 0 0 0  0 

SPP- 0 0 0 0 0  0 
cf.E. eu-p 6 5  3  7 14 35 
E. color&ensis 0 0 0 0 0  0 
E. dcdds~.~ 0 0 0 3  1 4 
E' s p i n i k a  group 0 0 0 0  1 1 
E. serrata group. 2 1. , o  0 0 3 

Heptageniidae 40 68 19  56 81 264 mthmma -SPP. 1 0 . . o  3 0 4 
Lepthophlebiidae 3. 4 0 . 2  0 9 
Siphlonuridae 3 2 7 3 4  19 

Plecoptera (unidentified) 3 6 3 4 6 2 2  
Holognatha (unidentified) 0 0 0 0 0  0 

Nemouridae (unidentified) 0 0 0 0 0  0 

subgenus zapada 0 3  1 0 0  4 
Ne subgenus CinCtiPeS 0 0 0 0 0  0 

Capniinpe (unidentified) 0 0 0 0 0  0 
orm- s p 2 1 0 3 7  13 

Taen1opteryginae.- g a & a  spp. 0 0 ' 0  0 0 0 
Systellognatha (unidenJified). 0 0 0   1 0  .1 

>' Chloroperlidae (unidentified) 8 3  6 1 1  9 37 
-&=la spp. 0 2 0 0 0 .  2 

. ,  . . . Perlodidae (unidentified) 2 0 0 0 0  2 
. .  Arclplopteryx subgenus W W S  spp. 0 0 0 0 0  0 

.. Ismus spp. 0 0  0 0 0  0 
I m p a l a  spp. - 2  0 1  1 0 4 
Type.red 1 2  2 .1 2 8 

. .  

y SPP* 22 43 6  7 10 88 

Tr.icoptera (unidentified) 
Brachycentridae -Micx&ma spp. 
G1 ossosomatidae (unidentified) 

Glass- spp. 
Agti-PtUs spp. 

-raP?&e spp. 

Platycmtxwus s pp . 

Hydro sychidae (unidentified) m L w  SPP. 
Lepidostomat i dae 
Limnephilidae (unidentified) 

OliW@* spp. 

Ry=pkula s pp. 

Psychom i i dae 
Rhyacopiiljdae (unidentified) 

0 0 0 0 0  0 
0 0 0 0 0  0 
0 0 0 . 0  0 0 
0 0 . 0  0 0 0 
0 0  0 0 0 . o  
0 0 0 0 0  0 
0 0  0 0 0  0 
0 0  0 0 0  0 
0 0 0 0 0  0 
0 0 0 0 0  0 
0 0 0 0 0  0 
0 . 0  0 0 0 0 
0 0 0 0 0  0 
0 0 0 0 0  0 
0 0  1 0 1 .  2 

12 18 19 26 18 93 
0 3 2 0 3  8. 
1 0 0 0 0  1 

TURBELLARIA ' 0  1 o 0 . i  2 
NEMATODA. 0 0 0 0 1. . l '  
PELECYPODA 1 0 0 0 0  1 

Total Number of Organisms .163 258 141 181 229  972 

. _  . .  



I 
1 

S t a t i o n  No: 1 
Date: June  1976 

I n v e r t e b r a t e   I d e n t i f i c a t i o n ,   L i s t  
Number o f  Organisms 0.1 m-L 

>amp I e Numqer 
Tota l -2  1 2 3 4  5 (.0.5 m ) 

INSECTA 

Coleoptera 
E lm idae   (adu l t )  
Elmidae ( l a r v a j  

0 0 0 0 0  0 
0 0  1 0 0  1 

Collembola 0 0 0 0 0  0 

D i p t e r a  
Cyclorrhapha 
Nematocera (un i -den t i f i ed )  

Ceratopogoni1dae 
Psychodidae - FeriWm spp. 
Tanyderidae 
Tqndip id idae 
TI pu l l dae  

Empheineroptera ( u n i d e n t i f i e d )  
' ' ' Baet  idae 

Ephemerel l   idae  (un ident i f ied)  
-la SPP. 

c f .E .  euterEe 
E. color&ensis 
E. dcddsii 
E. spinifera group 

.. . E.. serrata group 
Heptageni i dae 

Lepthoph leb i idae 
Siphlonur idae 

P l e c o p t e r a   ( u n i d e n t i f i e d )  

-thL"= SPP. 

Ho' lognatha   (un ident i f ied)  
Nemouridae ( u n i d e n t i f i e d )  
,. hemra.  spp. 

' . N .  subgenus.Zap3da 

Capn i i nae   (un iden t i f i ed )  
Capua; .o r  Etl 

Taeniopteryg inae - -&a spp. 
S y s t e l l o g n a t h a   ( u n i d e n t i f i e d )  

C h l o r o p e r l i d a e   ( u n i d e n t i f i e d )  

P e r l o d i d a e   ( U n i d e n t i f i e d ) .  . 

Na subgenus z3pada CinCtipeS 

T S P  

. . *&=-la spp. 

BG57-a spp. 
I=P=la spp. 

AT=mO&%YX subgenus,M%Euq.s spp. 

Type r e d  

T r i c o p t e r a   ( u n i d e n t i f i e d ) . '  
Brachycentr ldae - M~masem spp. 
G. lossosomat idae  (un ident i f ied)  

& a m  SOD. 
G h s ~ s x n a  spp. 

Hydro   sych idae '   (un ident i f ied)  @&?!e SPP. 
' arapsyche SDD. 
Lepidostomatidae 
L i m n e p h i l i d a e   ( u n i d e n t i f i e d )  

Psychom ii dae 
R h y a c o p i i l i d a e   ( u n i d e n t i f i e d )  

. .  

.oliw@- spp. 

WaWPhila s pp. 

P1atyc-w s pp . 

OSTRACODA . . 
ACPR I 
OLIGOCHAFTA 
TURBELLARIA 
NEMATODA 
PELECYPODA .' 

0 
0 

0 
0 

11 
0 

0 

0 
1 
0 
0 

31 
1 

1 

0 2 .  2 
7 13 

' 0 0 :  4 
5 

0 0 0 0 0  
9 8  42 

0 
0 0 0 0 0 -  0 

. o  . 0 .  : 1 0 -  2  3 
0 0 '  0 
1  1 

0 1 1 
0 0 1 ' 3  

0 0 0 0 0  0 
0 0. 0 '0 0 0 

14 31  25 12 24 106 
4 5 3 1 2 15 
3 0 0 0 0  3 
0 1 0 0 0  1 

2 0  3 2  2 
0 0 0 0 0  

.9 
0 

0 0 0  
0 0 0 ' 0  . o .  0 

0 0  
0 0  0 0 0  

0 
0 

0 0 0 0 0  0 
0 0  0 '  0 0 0 
0 0 0 0 0  
0 0 0 : o -  0 

O b  

0 
0 0 0 0 0  0 
0 0 0 . 0  0 0 
0 0 0 0 0  0 
0 0 ' 0  0 0 0 
2 0 0  0 1  3 
0 0 0 0 0  
0 0 0  

0 
0 0  

0 0  
0 

0 1 0 1 

0 0 0 0 0  0 
0 0 0 0 0  
1 

0 
0 0 0 0  

0 0 0 0 0  0 
1 

0 0 0 0 0  
0 0 0 0  1 

0 
1 

0 0 0 0 0  0 
0 0  0 0 0  
0 0 0 0 0  0 

0 

0 0 ' 0  0 0 
0 0 0 0 0  0 

0 

0 0  0 0 0  
0 0 0   0 0  

0 
0 

0 0 0 0 0  
0 0 0  

0 
0 1 1 

0 0  0 0 0  
0 0 0 0 0  

0 
0 

1 0 0 0 0  
0 0 0   0 0  

1 
0 

0 0 0  1 0 
0 0 0 0 0  

1 
.o 

T o t a l  Number o f  Organisms  40 60 45  37  49  231 

- 230 - 



Station No: 2 
Date: June 1976 - 231 - 

Invertebrate  Identification List 
Number of Organisms 0.1 m-l 

Sample  Number Tot a 1 
1 2 3 4  5 (0.5 III-~) 

INSECTA 

C o l e o q y a  
midae (adult) 

Elmidae. (larvaj 

C o l l e d o l a  

Diptera 
Cyclorrhapha 
Nernatocera (unidentified) 

Ceratopogoniidae 
Ssychodidae - EeriWm spp. 
Tanyder-idae 
TendiQididae 
TI pul ldae 

Emphemeroptera (Unidentified) 
Baet  idae 
Ephemerellidae (Unidentified) 

SPP. 
cf . E. euterpe 

E. mloraensis 
E.  dcddsii 

..: E.  s p i n i k a  group 
. . E. serrata group 

mthrogena SPP. 
Heptageni i dae 

Lepthophlebiidae 
Siphlonuridae 

Plecoptera (unidentified) 
Holognatha (unidentified) 

Nemouridae (unidentified) 
-a spp. 

subgenus Bm 
N O  subgenus Cinctipes 

or~CaJp10 1s s p 
Capniinae  (unidentified) 

Taeniopteryginae - g w & a  spp. 
, .'Systellognatha (unidentified) 

Chloroperlidae  (unidentified) 

Perlodldae  (unidentified) 
. .  ' ' .AUoperla spp. 

ArCYWp%TYx subgenus W - S  sljp. 

Type red 

. spp. 
mP=la  spp. 

Tricoptera (unidentified) 
Brachycentridae - *asem s p. 

' Glossosomatidae  (unidentified7 

AsaEetus spp. 
G l a s s o s ~ n a  spp. 

m- SPP. 
mrapsyche spp. 

P l a W w s  s pp . 

Hydropsychidae (unidentified) 

Lepidostomatidae 
Limnephilidae  (unidentified) 

OliwN* S D D . ~. . 
Psychom i i dae 
Rhyacopii  ljdae (unidentified) 

W-rnla spp. 

TURBELLARIA 
NEMATODA 
PELECYPODA 

0 0  0 0 2  2 
1 42 23 1 21 88 

0 0 0 0 0  0 

0 
2 
1 
0 
0 

149 
2 

3 
14 
0 
0 
2 
'2 
1 
0 
0 
10 
1 
0 
0 

2 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 

0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
1 

0 
1 
0 
1 
0 
0 

0 
1 

0 
0 
0 

124 
7 

0 
5 

0 
5 
0 
0 
0 

0 
0 
0 

0 
0 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.o 
0 
14 

Total  Number o f  Organisms 
~~~~~ ~ ~ 

2 02 21 1 

0 0  1 2 
2 0 0  4 
0 0 0  1 
0 0 0  0 
0 0 0  

115 59 137 584 
0 

6  2  3 20 

0 0 2  5 
25 4  9 57 
0 0  1 1 
0 0 0  0 
0 0  1 3 
3 4  1 11 
0 0 0  1 
2 0 0  2 
0 0 0  0 
4 a 27 54 
3 2 4  10 
0 1 .o 1 
0 0 0  0 

4 1. 4 13 
0 0 0  0 
0 0 0  0 
3 2 0  9 
1 0 1 4 
0 0 0  0 
0 0 0  0 
0 0 0  0 
0 0 0  0 
0 0 0  0 
0 0 4  4 
0 0 0  0 
0 0 7  7 
0 0 0  0 

0 0 0  0 
0 0 0  0 
0 .  0 0 0 
0 0- 0 0 
2 1 1 4 
0 0 0  0 
1 1 0 3 
0 0 0  0 
0 0 0 .  0 
0 0 0  0 
0 0 ' 0  .o 
0 0 .  0 0 
0 0 0  0 
2 0 0  2 
9  7 0 31 

0 0 3  4 
4 2 2  9 
0 0 3  3 
3 0 6  i 4  
0 0 0  0 
0 0 0  0 

213 101 247  974 



S t a t i o n  No: 3 
Date: June  1976 - 232 - 

Number o f  0rgan.isms 0:l m-L 
I n v e r t e b r a t e   I d e n t i f i c a t i o n   L i s t  samp l e  Number Tota 1 

1 2 3 4  5 (0.5 m-2) 

INSECTA 

Coleoptera 
.Elmidae ( a d u l t )  
Elmidae ( l a r v a )  

Collerabola 

Diptera 
Cyclorrhapha 
Nematocera (un i .dent i f ied)  

Ceratopogonl  idae 
Psychodidae - €€?riamn spp. 
Tanvderidae 
Ten& p i d i  dae 
TI pu l   l dae  

. Emphemeroptera ( u n i d e n t i f i e d )  
Baet  i,dae 
Ephemere l l idae   (Un ident i f ied)  

r n d h  spp. 
c f  .E. eu=Ee 

E. mlorzgemis 
E. &xki5ll 
E. spinifera group 
E. serrata group 

Heptageniidae 

Le p thoph leb i   idae  
Siphlonur idae 

Plecoptera ( u n i d e n t i f i e d )  

a*%== SPP. 

Holognatha ( u n i d e n t i f i e d )  
Nemouridae ( u n i d e n t i f i e d )  :.v%)g!pn;s zapada 

N O  subgenus CinCUpes 
C a p n i i n a e   ( u n i d e n t i f i e d )  

Taeniopteryg lnae - achy&& spp. 
cafmua 0 r F - p  s p 

Systellognatha ( u n i d e n t i f i e d )  
Ch lo roper l i dae   (un iden t i f t ed )  

P e r l o d l d a e   ( u n i d e n t i f i e d )  
-p=la spp.- 

W @ e r Y x  subgenus WmYS spp. 
SFUS spp. 
Isoperla SPO. 
Type r e d  

Tricoptera:(unidentified) 
Brachycentr ldae -Mimasem spp. 
Glossosomatidae ( u n i d e n t i f i e d )  

&- spp. 
G l m s ~ n  spp. 

Lepidostomat  idae 
L i m n e p h i l i d a e   ( u n i d e n t i f i e d )  

PhtY"S s pp ., 01iww- s D P ; 
Psychom i i dae 
R h y a c o p { i l i d a e   ( u n i d e n t i f i e d )  

. .  

Iiyacophila spp. 

O!TRACODA 
ACARI ~ ~~ 

OLIGOCHAETA 
TURBELLAR IA . ' ' 

NEMATODA . . .  
PELECYPODA 

0 
0 

0 

0 
' 0  

0 
1 
0 
4 
0 

30 
5 

0 
0 
0 
0 
0 
0 
0 

42 
8 
1 
0 

3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
5 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 

0 

0 
0 
0 
0 
0 
3 
0 

11 
4 

0 
0 
1 
0 
3 
0 
0 

14 
17 

2 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
2 

0 

0 
0 
0 
0 
2 

11 
0 

3 
23 
0 
0 

" 2 
0 

- 0  
0 
0 

27 
5 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
1 
0 
0 
0 

0 
1 

0 

0 
0 
0 
0 
1 

11 
0 

0 
2 7  
0 

' 0  
2 
0 
1 
0 
0 

52 
3 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 

0 
2 
9 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
3 

0 

0 
0 
0 
0 

4 
3 

0 

3 
51 
0 
0 
5 
0 
2 
0 
0 

45 
9 
1 
0 

2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0. 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
6 

0 

0 
0 
0 
1 

33 
6 

0 

15 
142 

0 
- 0  
10 
0 

0 
6 

0 
18 0 
42 

4 
0 

5 
0 
0 
0 
0 
0 
0 
0 
0 
2 

20 
0 
0 
0 

0 
0 

0 

0 
0 
0 
0 

0 
0 

1 
0 

- 0  
0 
0 
0 
0 

0 
0 

0 
0 

1 
0 

0 
0 

T o t a l  Number o f  Organisms  99 56 78 109  132 474 

. .  



Station 'No: 4 
Date: June 1976 

Number of Organisms 0.1 m - L  
Invertebrate  Identification List ,amp I e  Number  Total 

1 2 3 4  5 (0.5 rn-') 

INSECTA 

Coleoptera 
Elmidae (adult) 
Elmidae (larva) 

0 0 0 0 0  0 
0 0  1 0 0  1 

Colleabola 0 0 0 0 0  0 

Diptera 
Cyclorrhapha 
Nem tocera (uni.dentified) 

teratopogoniidae 
Psychod,idae - Eeri~Rnn spp. 
Tanyderidae 
Tendipididae 
TI pulldae 

Emphemeroptera -(unidentified) 
. .  

Baetidae 
Ephemerel'lidae (unidentified) 

fiphe7lereLb SPP. 
cf. E'. euter&e 

E. spinifera group 
E. serrata group 

Heptageniidae 

Lepthophlebiidae 
Siphlonuridae 

Plecoptera (Unidentified) 

mthrogena SPP. 

Holognatha (Unidentified) 
Nemouridae (Unidentified) 

N O  subgenus a m  CinCWeS 
Capniinae (unidentified) 

Taeniopteryginae - g a & a  spp. 
@ . .  orm- 1s s p 

Systellognatha (Unidentified) 
Chloroperlidae (unidentified) 

Perlodidae (unidentified) * W a  SPP. 
. k C w O W X  subgenus W W S  spp. 
Isw=nus spp. 
I w d a  spp. 
Type  red 

Tricoptera (unidentified) 
Brachycentridae -Mia- s p. 
Glossosomatidae (unidentified!. 

AgaEetUs spp. 

par- spp. 

G l a S S W  spp. 

Hydro sychidae (unidentified) &syche SPP. 

Psychom i i dae 
Rhvacodilidae  (unidentified) 

OSTRACODA 
ACAR I 
OLI6OCHAETA 
TURBELLARIA 
NEMATODA 
PELECYPODA, 

1 0 0 0 0  1 
2 1 0 0 0  3 
0 0 0 0 0  0 
0 0 0 0 0  0 
0 0  1 0 0  1 
8 7  31 17 7- 70 
5 0 0 0  2 7 

0 1 2 1 1 5 
16 13 2 9 0 40 
0 1 0 0 0  1 
0 0 0 0 0  0 
0 0  0 0 0  0 
4 0 1 0 1 '6 
0 0 4  0 0  4 
0 0 0 0 0  0 
0 0 0 0 0  0 

36 34 16 14 19 119 
15 5 9 2 5 36 
0 0  0 0 0  0 
1 1 0 0 0  2 

0 0 0 ~ 0 0  0 
0 0 0 0 0  0 
2 1 1 0 0' 4 
0 0  0 0 0  0 
0 0 0 0 . 0  0 
0 0 0 0 0  0 
0 0 . 0  0 0 0 
0 0 0 0 0  0 
0 0 0 0 0  0 
8 2 5 1 1 17 
0 0 0  1 0 1 
4 4 0 0. 0 8 
0 0 0 0 0  0. 

0 2  3 0 0  5 

0 0 0 0  0 
0 0 0 0 0  
0 0 0 0 . 0  0 
0 0 0 0 0  0 
0 0  0. 0 0 0 
0 0 0 0 0  0 
0 0 0 . 0  0 0 
0 0  0 0 0  0 
0 0 0 0 0  0 
0 0 0 0 0  0 
0 0 0 0 0  0 
0 0 0 0 0  0 
0 0 0 0 0  0 
0 0 0 0 0  0 
0 0  1 0 0  1 

O ,  0 

0 0 0 0 . 0  0 
0 0 0 ;o 0 0 
0 0  1 0 0  1 
0 0 0 0 0  0 

0 0 0 0 . 0  0 
0 0 0 ;o 0 0 
0 0  1 0 0  1 
0 0 0 0 0  0 
0 0 0  0 3  3 
0 0 0 0 0  0 

- 233 - 
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Total Number of Organisms 102  76 78 45 39 340 
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S t a t i o n  No: 5 
Date: June  1976 

- 234 ' -  

. .  

I n v e r t e b r a t e   . I d e n t i f i c a t i o n   L i s t  
Number o f  Orqanisms 0.1 rn-[ 

bamp l e  Number Tot a.1 
1  2  3  4 5 (0.5 m-') 

INSECTA 

Coleopt ra 
Eemidae ( a d u l t )  
Elmidae ( l a r v a )  

Colledola 

Diptera 
Cyc 1 orrhaph  a 
Nematocera ( u n i d e n t i f i e d )  

Ceratopogoniidae 
Psychodidae - Eericoma spp. 
Tanyderidae 

T i   pu l   i dae  
Tendip id idae 

Emphemeroptera ( u n i d e n t i f i e d )  
Baet  idae 
Ephemere l l idae   (un ident i f ied)  
-h SPP. 

c f .  E* euterpe 
. E. wlora@sis 

E. W&U 
E. spinifera group .. . E. serrata group 

Heptageni i dae 

Lepthoph leb i idae 
Siphlonur idae 

Plecoptera ( u n i d e n t i f i e d )  

m" SP?. 

Holognatha ( u n i d e n t i f i e d )  
Nemouridae ( u n i d e n t i f i e d )  

m a  spp. 
N e  subgenus ZaP3da 
N e .  subgenus zapada CinCtiPes 

C a p n i i n a e   ( u n i d e n t i f i e d )  
capria o r  . ~ T S  s p 

Taenlopteryg lnae - *&a spp. 
Systellognatha ( u n i d e n t i f i e d ) .  

C h l o r o p e r l i d a e   ( u n i d e n t i f i e d ) '  

P e r l o d i d a e   ( u n i d e n t i f i e d )  
U p l a .  s ~ p .  

. A r c Y m € k e z y x  subgenus lvegarcrs spp. 
spp.. 

Isoperla spp. 
Type r e d  

Tricoptera ( u n i d e n t i f i e d )  
Brachycentr idae -M i~~a .sem spp. 
G1 ossosomat idae  (un identJ f   ied)  

&?am= spp. 
G ~ ~ s x m a  spp. 

Hydro  sychidae  (un ident i f ied)  

. ' spp. 
Lepidostomatidae 

,L imneph i l i dae   (un iden t i f i ed )  

AY!&eme SPP. 

P ~ t r a e p l l c v x l s  s pp . 
' ' O l i q q 9 l l e h ; d e s '  's p p , . .  
Psychom i i dae 
R h y a c o p i i l i d a e   ( u n i d e n t i f i e d ) .  

,mmPhlJa s pp . 
OSIRACODA . , , . 
ACPR I 
TURBELLARIA ' 

NEMATODA 
-PELECYPODA ;.- " _ '  

OLIGOCHAETA. . . , 

. .  

. .  

0 
1 

1 

0 
0 
0 
0 
1 
2 
6 

0 
14 
0 
0 
2 
0 
0 
0 
0 

24 
2 
0 
0 

3 
0 
0 
1 
1 
0 
0 
0 
0 
0 
2 
0 
.O 
0 
0 
0 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
3 
0 
2 
0 

0 
0 

0 

0 
0 
0 
0 
0 

14 
4 

0 
24 
0 
0 
1 
1 
0 
0 
0 

38 
8 
1 
0 

3 
0 
0 
0 
0 
0 
0 
0 
0 
2 
6 

' 1  
1. 

0 
0 
0 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
.O 
0 
2 

0 
0 
2 
0 
0 
0 

0 
0 

0 

0 
0 
0 
.O 
0 

32 
5 

0 
31 
0 
0 
0 
3 
0 
0 
0 

53 

0 
5 

0 

3 
0 
0 
1 
2 
0 
0 
0 
0 
0 
2 
1 
0 
0 
0 
0 
4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 

0 
1 
1 
0 
1 
0 

0 
0 

0 

1 
0 
0 
0 
0 

18 
8 

1 
23 
0 
0 
0 
'3 
1 
0 
0 

60 
0 
0 
1 

2 
0 
0 
1 
1 
0 

0 
0 

0 
0 
1 
0 
0 
0 
0 
0 
1 

0 
0 

- 0  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
5 

0 
0 
0 
0 
1 
0 

0 
0 

0 

0 
0 
0 
0 
0 
8 
7 

2 
21 
0 

. o  
0 
6 
0 
0 
0 

43 
5 

, o  
0 

0 
0 
0 
2 
1 
0 

0 
0 

0 
9 

0 
5 

0 
0 
0 
0 
3 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
3 

0 
0 
0 
0 
0 
0 

0 
1 

1 

0 
1 

0 
0 
1 

74 
30 

3 
113 

0 
0 

13 
3 

1 
0 
0 

218 
20 

1 
1 

11 
0 
0 
5 
5 
0 

0 
0 

11 
.O 

16 
2 
1 
0 
0 
0 

10 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

11 

0 
.1  

0 
6 

4 
0 

Total.  Number'of  Organisms ' . 66 109  146  128  115  564 



S t a t i o n  No: 6 
Date: June  1976 

Number o f  Orqanisms 0.1 V L  
I n v e r t e b r a t e   I d e n t i f i c a t i o n   L i s t  Sample um e r  Tot a  1 

1 2  3 b4 5 (0.5 m-') 

Coleopterg 
Elmidae ( a d u l t )  
Elmidae . ( l a r v a )  

Collembola 

Diptera 
Cyclorrhapha 
Nematocera ( uni.dent if i ed) 

Ceratopogonlldae 
Psychodidae - EWicvnn spp. 
Tanyderidae 
Tendip id idae 
T i p u l i d a e  

Emphemer t e r a  ( un i dent i f  i ed ) 
B a 3 i d a e  
Ephemere l l idae   (un ident i f ied)  

Q k w m - d l a  SPP. 

E. mlorafensis 
E. dcd&ii 
E. spinif%ra group 
E. serrata group 

~f E= euterpe 

Heptageniidae 

Lep thoph le   i i dae  
S iph lonur idae 

Plecoptera ( u n i d e n t i f i e d )  

IuUthzyna SPP. 

Holognatha ( u n i d e n t i f i e d ) .  

knkxra spp. 
Nemouridae ( u n i d e n t i f   l e d )  

- N o  subgenus Zapada 

Capn i   inae   (un ident i f ied)  Cam o r  Bxapmpsis spp. 
Taeniopteryg inae - Bmzhyptera spp. 

Systellognatha ( u n i d e n t i f i e d ) .  
C h l o r o p e r l i d a e   ( u n i d e n t i f i e d )  

N. subgenus zapidda cinztipes 

& ? l o ~ l a  spp. 
P e r l o d i d a e   ( u n i d e n t i f i e d )  
Arcpplh subgenus"-pazr=s spp. 
Iscgmx spp. 
I s p e r l a  spp. 
Type r e d  

Tricoptera ( u n i d e n t i f i e d )  
Brachycentr idae - Micrasema spp. 
G lossosomat idae  (un ident i f ied)  

G l a s ~ o s z ~ m a  s pp . 
Agape- SPP. 

Hydropsyche SPP. 
Hydropsych idae   (un iden t i f i ed )  

SPP. 
Lep idostomat i d e -  
L i m n e p h i   l i d a e   f u n i d e n t i f   i e d )  

,t$ychom{i \ d i e  
yacop i i ae ( u n i d e n t i f i e d )  

0mCODA 
ACPR I 
OLIGOCHAETA 
.TURBELLARIA 
NEMATODA 
PELECYPODA 

0 
0 

0 

2 
1 
0 
2 
0 

17 
4 

0 
6 
0 
0 

0 
0 

0 
0 
0 
8 
0 
0 
0 

2 
0 
0 

41 
0 
0 
0 
0 
1 
0 
2 
0 
0 
0 
0 
0 
2 

0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
7 
2 

4 

0 
0 

1 
1 
0 
0 

0 
1 

0 

3 
0 
0 
3 
1 
8 
2 

0 
7 
0 
0 
1 
0 
0 
0 
0 

12 
0 
0 
0 

0 
0 
0 

13 
3 
0 
3 
0 
1 
2 
1 
1 
0 
0 
0 
0 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 
0 
3 
4 

0 
0 

0 
1 

2 

2 
0 
0 
1 

4 
0 

2 

0 
8 
0 
0 
0 
0 
0 
0 
0 
2 
0 
2 
0 

0 
0 
0 

14 
0 
0 
1 
0 
2 
0 
3 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
2 
0 

0 
0 
1 
0 
0 
0 

0 
1 

0 

1 
0 
0 
0 
0 
6 
0 

0 
37 
0 
0 

0 
0 

0 
0 

18 
0 

2 
0 
0 

3 
0 
0 

30 
0 
0 
0 
0 
6 
4 
3 
1 
1 
0 
0 
0 
2 

0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
4 
1 
2 
2 

0 
0 
2 
0 

0 
0 

0 
0 

0 

0 
0 
0 
0 
2 
6 
1 

1 
26 
0 
0 

0 
0 

0 
0 

0 
14 
0 
0 
0 

1 
0 

23 
0 

0 
0 

0 
2 

8 
2 

0 
1 

0 
0 
0 
0 
.O 

0 
0 
0 
0 
0 
0 
0 
1 
0 

0 
0 

7 
1 
0 
1 

.O 
2 

2 
0 

0 
0 

0 '  
3 

2 

a 
1 
0 
6. 
3 

41 
9 

1 

0 
0 

0 
1 

0 
0 

54 
0 

2 

0 
2 

0 
6 

0 
121 

3 
0 

0 
6 

18 
8 

10 
2 
1 
0 
0 
0 
5 

0 
0 
0 
0 

0 
0 

0 
2 
0 

0 
0 

20 
4 
5 
7 

a4 

s 
7 
7 .  
0 
0 

T o t a l  Number of,  Organisms i o 4  71. 49 12.6 101 451 

- 235 - 8 
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S t a t i o n  No: 7 
Date: June  1976 

I n v e r t e b r a t e   I d e n t i f i c a t i o n   L i s t  
Number o f  Organisms 0.'1 m-L 

samp l e  Number Tota.1 
1  2 3 . 4  5 (0.5 m-') 

Coleopt  ra 
Egmldae ( a d u l t )  
Elmidae ( l a r v a )  

C o l l b l a  

Diptera 
Cyclorrhapha 
Nematocera (un i .dent i f ied)  

Ceratopogonlldae 
Psychodidae - FerioOma spp. 
Tanyderidae 
Tendip id idae 
TI pu l   i dae  

Emphmroptera ( u n i d e n t i f i e d )  
Baet  idae 
Ephemere l l i dae   (un iden t i f i ed )  

SPP. 
c f .  E* euterpe 

E. wlor&emis 
E.  doddsu 
E. s m m a  group 
E-  Serrata group 

Heptageniidae 

Lepthoph leb i idae 
S iph lonur idae ' 

Plecoptera ( u n i d e n t i f i e d )  

-throgeM SPP. 

Holognatha ( u n i d e n t i f i e d )  
. . Nemouridae ( u n i d e n t i f i e d )  

-a spp. 
N e  subgenus Zapada 
NO subgenus zapada CinCtiPes 

Capn i inae   (un iden t i f i ed )  

Taeniopteryg inae - gaY&a spp. 
' Capia o r  Ellcapm i s  s p 

Systellognatha , ( u n i d e n t i f i e d )  
C h l o r o p e r l i d a e   ( u n i d e n t i f i e d )  

P e r l o d l d a e   ( u n l d e n t i f i e d )  ALLoperla SRP. 

I=w-= spp., 
I S P d a  spp. 

"X subgenus W e Y S  spp. 

Type r e d  

Tricoptera ( u n i d e n t i f i e d )  
Brachycentr idae "icxasmn spp. 
G lossosomat idae  (un ident i f ied)  

G l F -  spp. 
A9a.P-S spp. 

paramme spp. 

Ph" spp. oliwm-. spp. 

%cophila s pp . 

Hydro  sychidae  (un ident i f ied)  &Lm SPP. 

Lepidostomat i dae 
L imnephJ l i dae   (un iden t i f i ed )  

Psychom ii dae . 

Rhyacop i i l i dae   ( . un iden t i f i ed )  

0 
7 

0 

2 
3 
0 
0 
0 

28 
3 

0 
18 
0 
0 
0 

13 
3 
0 
1 
3 

26 
5 
0 

2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 

. 1  
0 
0 
1 
2 

0 
0 
0 
1 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 

4 
0 
0 
2 
0 
0 

0 
10 

0 

0 
3 
1 
0 
1 

18 7 
5 

0 
20 
0 
0 
0 

21 
0 
2 
1 
2 

18 
- 5  
0 

0 
0 
0 
0 
0 
0 
0 
0 

' 0  
0 

11 

.4 
0 

0 
0 

13 
5 

0 
0 
0 
7 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
4 

2 
0 
1 
3 
0 
1 

0 
6 

1 

0 
3 
0 
0 
1 

72 
1 

0 
5 
0 
0 
0 
3 
1 
2 
0 
1 
2 
3 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
7 
0 
2 
0 
0 
0 
5 

0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
5 

1 
0 
7 
4 
0 
0 

0 
2 

0 

0 
2 
0 
1 
2 

19 
3 

2 
41 
0 
0 
0 

28 
3 
0 
1 
3 

46 
2 
0 

2 
0 
0 
1 
0 
0 
0 
0 
0 
2 

11 
1 
2 
0 

0 
0 

3 

0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
8 

i 
0 
3 
2 
0 
0 

0 
19 

0 

0 
3 
0 
0 
0 

79 
1 

0 
18 
0 
0 
0 

11 
2 
0 
1 
2 

; 
0 

3 
. o  
0 

. o  
0 
0 
0 
0 
0 
0 
8 
0 
0 
0 

0 
0 

4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
8 

0 
0 

1 
4 
0 
0 

0 
44 

1 

14 
2 

1 
1 
4 

38 5 
13 . 

2 
102 

0 
0 
0 

76 
9 
4 
4 

11 
95 
17 
0 

7 
0 
0 
1 
0 
0 
0 
0 
0 
3 

40 
1 
9 
0 
0 
6 

2-7 

0 
0 
0 
9 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 

25 

8 
' 0  

15 
12 

0 
1 

T o t a l  Number o f  Organisms 128 328  134  192  169 .951 
. .  . 

. .  . . , .  . .  

, . .  
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S t a t i o n  ,No: 9 
Date: I June  1976 

- 237 - 
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Number o f  Orqanisms 0.1 m-L 
I n v e r t e b r a t e   I d e n t i f i c a t i o n   L i s t  

. .  

>amp re Number T o t a l  
1  2 (0.2 m-2) 

INSECTA 

Coleoptera 
Elmidae ( a d u l t )  
Elmidae ( l a r v a )  

Col l - la 

DTptera, 
Cyclorrhapha 
Nematocera.  (uni,dentif ied) 

Ceratopogoni  idae 
Psychodidae - Eeriamn spp. 
Tanyderidae 
Tend'pididae 
TI pull 1 dae 

Emphemeroptera ( u n i d e n t i f i e d )  
Baet idae 
Ephemere l l idae   (un ident i f ied)  

SPP. 
c f .  E. e-F 
E. aaloraiensls 
E. dcddsii 
E. Spinifera group 
E. 'serrata group 

Heptageni i  dae 

Lepthophlebi idae 
S iph lonur idae 

mthrogeM SPP- 

Plecoptera ( u n i d e n t i f i e d )  
Holognatha  (unident i f ied).  

Nemouridae ( u n i d e n t i f i e d )  

T z J b g % s  zapacla 
NO subgenus dtipes 

Capn i inae   (un iden t i f i ed )  . 
Taeniopteryg inae - g h & a  spp. 

CapPua o r m m  is s p 

Ch lo roper l i dae   (un iden t i f i ed )  

P e r l o d i d a e   ( u n i d e n t i f i e d )  

Sys te l lognatha   (un ident i f ied) .  

-@a spp. 

ALCWOW~Y~ s u b g e n u s w w s  SPP. 
Bm= spp. 
m p d a  spp. 

. Type r e d  

~ T r i c o p t e r a   ( u n i d e q t i f i e d )  
Brachycentr idae -Micxzmn s p. 
Glossosomatidae  (unident i f ied!  

spp. 
Hydropsychidae  (un ident i f ied)  

,a" spp. 

- m e  SPP- 
SPP. 

Lepidostomatidae 
L i m n e p h i l i d a e   ( u n i d e n t i f i e d )  

Pla*&@= s pp . 
Oli%W* s p  p . 
% - m a  SPP. 

R h y a c o p i i l j d a e   ( u n i d e n t i f i e d )  
Psychom i i dae 

O!3RACODA 
ACARI 
OLIGDCHAETA 
TURBELLARIA 
NEMATODA 
PELECYPODA 

0 
0 

0 

0 
0 

1 
0 
0 
7 
0 

7 
7 
0 
0 
0 
0 
0 
0 
0 

63 
18 
2 
0 

5 
0 
0 
0 
0 
0 
0 
0 
0 
0 

21 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
1 
1 
2 

0 
0 
0 
0 
0 
0 

0 
0 

0 

0 
0 
0 
0 

2 
0 

1 

3 
6 
0 
0 
0 
5 
0 
0 
0 

17 
11 
2 
0 

2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 

0 
0 

0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 

0 

0 
0 
1 
0 
0 
9 
1 

10 
13 
0 
0 
0 
5 
0 
0 
0 

80 
29 

4 
0 

0 
7 

0 
0 
0 
0 

0 
0 

0 
0 

21 
0 
0 
0 

0 
0 

0 

0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
1 

2 
1 

0 
0 
0 
0 

1 1 
0 0 

T o t a l  Number o f  Organisms  135 50 0 0 ' . 0 185 



S t a t i o n  No: 1 
Date.: August  1976 

- 238 - 

Number o f  Orqanisms 0.1 m-[ 
I n v e r t e b r a t e   I d e n t i f i c a t i o n   L i s t  SamDle Number T o t a l  

1 2 ' 3  4 5 (0.5 m - L )  

Coleoptera 
. . Elmidae ( a d u l t )  

Elmidae ( l a r v a )  
0 0 0 0 0  0 
0 0 0 2 0  2 

Collembola 0 0 0 0 0  0 

Diptera 
Cyclorrhapha 1 0 0 0 0  

0 0 .  1 0 0 . 1  
1 

Nematocera ( u n i d e n t i f i e d )  
Ceratopogoniidae 3 0 0 . 1  0 4 ,  
Psychodidae - EFrirna spp. 0 2 0 0 0  2 
Tanyderidae 

163  21 16  17  69  286 
0 . .  0 0 1 0 . 1  

Tendip id idae 
T i p u l i d a e  2 0  0 2  1  5 

Emphempftera ( unident if i ed) 5 0 0 3 0  8 
ae idae : 3 0  2 . 13 1 19 

Ephem r e 1  1 i d a e   ( u n i d e n t i f i e d )  0 0 0 '  1 0 1 
0 0  0 -  0 0 0 

c f .  E. e& 
E. mlaradensis 

0 0 0 0 0  0 

E. dcddsii 0 0 0 0 0  0 
0 0 0 0 0  
0 0 . 0  0 0 

0 : 
E. spinifsra group 0 
E. serrata group 0 0 . 0  0 0 '' 

6 9 sl; Heptaqeniidae 34 6 70 

Lepthophlebi   idae 1 0 0 0 0  1 
S iph lonur idae 55 32 9 2 13 111 

Plecoptera ( u n i d e n t i f i e d )  6 0 2 0 0  8 
Holognatha ( u n i d e n t i f i e d )   - 3  2 0 4  5 14 

. . Nemoueidae ( u n i d e n t i f i e d )  0 0 . 0  0 0 
0 . 0 0 0 0  

0 
0 

0 0  0 .  0 0 . o  
N. subgenus zapada cimtipes 0 0 0 0 0  0 

Capn i   inae   (un ident i f ied)  0 0  0 . o  0 
0 0 0 0 0  

0 
Capnia o r  Anxmqpsis spp. . 0 

SysteTlognatha ( u n i d e y t i f  i e d y  spp* 
Taeniopteryg inae - Bra-21~ 

0 0 0 0 . 0  
0 0 0 0 O " 0  

0 
C h l o r o p e r l i d a e   ( u n i d e n t i f i e d )  8 5 0 8 15  36 

P e r l o d i d a e   ( u n i d e n t i f i e d )  0 1 3 0 3  7 
AZynptezyx subgenus Mqamys spp. 0 0 0 0 . 0  0 

Type r e d  0 1 1 '0  2 4 

&la SPP 

" SPP- 0 0 0 0 0 . 0  

. .  : Aliqerla sqp. ' , 0 '  2 0 1 0 3 

I 9 ~  SPP. 0 0  0 0 .o 0 
Isperla s p p i  1  3 2 0 0 0  

Trlcoptera ( u n i d e q t i f i e d )  
Brachycentr. idae - Micr- spp. 
G1 ossosomati,dae ( u n i d e n t i f i e d )  

Hydrop fych idae   (un iden t i f i ed )  

G1asr;OSma SPP. 
T A5faPtu.s SPP. 

pm SPP. 
- ,  . ,  .,. . . rapsycfie.spp.. 

.'.Lepido t. mat id  e 
L i m n e p ~ i ~ i d . a e . ~ u n i d e n t i f i e d ) ~  

P l a t y c r n r c p l s  s pp 
O l i w ? e s . s p p . ,  

Psychom i idae 
R h y a c o b i i l i d a e   . ( u n i d e n t i f i e d )  

0 0 0 0 0  0 
0 0 0 0 ' 0  
0 0 . 0  0 0 , o  

.O 

0 0 0 0 0 ,  0 

0 
0 0 0 0 0  

0 0 0 0 0  
0 0 0 0 O ' . O  

0 

0 0 0 0 0  0 
0 0 0 0 0  
0 0 0  

0 
1 0 1 

0 0 0 0 0  0 
0 0 0 0 0  ,o 
0 0 0 0 . 0  0 

0 0 0 0  8 

0 .  0 1 0 0 .  1 

TLRBELLARIA . - '  

NEMATODA I . 
PELECYPODA 

0 0 0 0 0  
3 4 0  1  1 :9 

0 

, 0 0 0 0 0  0 
0 0 0 0 0  0 
1 0 0  1  2 
0 0 0 0 0  0 

4 

T o t a l  Number o f  Organisms  290 76 44 73 119  602 
, . .  ' .  

, , ..1' . .. ' . : 
. . ,  . 



S t a t i o n  .No: 2 
Date: August  1976 - 239 - i 

I n v e r t e b r a t e   I d e n t i f i c a t i o n   L i s t  
Number o f  Organisms 0.1 m-L, 

bamp I e Number To ta l  
1  2 3 4  5 ' (0.5 m-') 

Coleop r a  
R m i d a e  ( a d u l t )  
Elmidae ( l a r v a )  

Col ledmla  

Diptera 
Cyclorrhapha 
Nematocera (un  ident  if i ed ) 

Ceratopogoni  idae 
Psychodidae - EeriaXna spp. 
Tanyderidae 
Tqndip id idae 
.TI pu 1 i dae 

Emphemeroptera ( un i den t i f  i ed ) 
Baet 1 dae 
Ephemere l l i dae   (un iden t i f i ed )  

SPP. 
. c f . E *  eu-p 
E. CvloraderEzs 
E. &&ii 
E. Spinifi2.m group 
E. -rata group 

Heptageni i dae 

Lepthoph leb i idae 
Siphlonur idae 

Plecoptera ( u n i d e n t i f i e d )  

mthngeM SPP. 

Holognatha ( u n i d e n t i f i e d )  
Nemouridae ( u n i d e n t i f i e d )  

T&bg\;, zamia 
NO subgenus zapada cinctipes 

Capn i inae   (un iden t i f i ed )  

Taeniopteryg lnae - g a & a ,  spp. 
a~ o r e -  is s p 

Ch l o r o p e r l   i d a e   ( u n i d e n t i f   l e d )  

P e r l o d i d a e   ( u n i d e n t i f i e d )  

. ' " Systellognatha (un iden t i f i ed ) .  
. .  -p=la SRP. 

i-F¶us spp. 
Isopela s pp . 

. ,  -@-WP subgenus "S spp. 

Type r e d  

' Tricoptera (un iden. t i f ied)  
B r  achycentr idae - MiQ.dnma spp. 
G1 ossosomat idae  (un ident i f ied)  

G l a ~ ~ s n ~  spp. 
%a@=, spp. 

m=4El* spp. 

Hydro  sychidae  (un ident i f ied)  &PsFhe SPP. 

Psychom i i dae 
R h y a c o p i i   l j d a e   ( u n i d e n t i f i e d )  

m - P u a  spp. 

OSTRACODA 
ACRR I 
OLIGOCHAETA 
TURBELLARIA 
NEMATODA 

0 
4 

0 

0 
1 
3 
0 
0 

146 
1 

0 
3 
0 
0 
0 
3 
0 
0 
0 
3 
0 
1 
3 

2 
2 
0 
0 
0 
0 
0 
0 
0 
0 
8 
2 . o  
0 
0 
0 
2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 

0 
13 

1 
0 
1 
0 

0 
9 

0 

3 
2 
0 
0 
1 

133 
0 

0 
21 
0 
0 
0 
0 
1 
1 
2 
8 
0 
0 
4 

2 
3 
0 
0 
0 
0 
0 
0 
0 
0 
- 5  
0 
0 
0 
0 
1 
3 

0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

1 
17 
2 
1 
1 
0 

0 
2 

0 

2 
4 
3. 
0 
1 

102 
0 

21 
0 

0 
0 
0 
0 
0 
1 

14 
24 

1 
1 
1 

3 
7 
0 
0.  
0 
0 
0 
0 
0 
0 

13 
1 
2 

' 0  
0 
0 
6 

2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
16 
0 
1 
1 
0 

0 
1 

0 

0 
2 
0 
0 
0 

46 
0 

0 
7 
0 
0 
0 
0 
0 
0 
3 

27 
0 
1 
2 

1 
1 
0 
0 
0 
0 
0 
0 
0 
0 

11 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
12 
2 
0 
2 
0 

0 

0 
5 

0 

0 
3 
1 
0 
0 

45 
1 

0 
24 
0 
3 
0 
0 
1 
0 
4 

21 
2 
2 
1 

5 
0 
0 
1 
3 
0. 
0 
0 
0 
0 
3 
0 
0 
0 
0 

. o  
2 

1 
0 
4 
.O 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 .  

0 
3 
1 
0 
1 
0. 

0 
21 

0 

5 .  
12 

7 
0 

472 
2 

2 

0 
76 
0 
3 
0 
3 
2 
2 

23 
8 3  

3 
. 5  

11 

13 
13 
0 
1 
3 
0 

0 
0 

0 
0 

40 
3 
2 
0 

'. 0 
1 

13 

3 
0 
4 
0 
4 
0 
0 
0 
0 s 
0 
0' 
0 
4 

1 
61 

6 
2 
6 
0 PELECYPODA 

. ,  
T o t a l  Number o f  Organisms 201  223 , 229 118 143  914 



I 
I 

S t a t i o n  No: 3 
Date: August  1976 

I n v e r t e b r a t e   I d e n t i f i c a t i o n   L i s t  
Number o f  Orqanisms 0.1 m y L  

Sample Number Tota l .  - 
1 2 3 4  5 (0.5 m-') 

Coleoptera 
Elmidae ( a d u l t )  
Elmidae ( l a r v a )  

Collembola 

D i p t e r a  
Cyclorrhapha 
N q a t o c e r a  ,( uni.dent i f  i,ed) 

Ceratopogonl  ldae 
Psychodidae - spp. 
Tanyderidae 
Tendip id idae 
T i p u l i d a e  

0 0  0 0 0  
0 0 0 0 0  0 

0 

0 0 0 0 0  0 

0 
0 0  0 

1 
1 

2 0  1 
1 

4 
2 

1 2  2 1 0 
0 0 0 0 0  0 

6 

0 0 . 1  0 
9 18 16 21 13 

1 2 
77 

0 1 0 2  2  5 

Emphemeroptera ( u n i d e n t i f i e d )  7 0 4 0 0 1 1  
Baet idae 16  25  32 5 20  98 
Ephemere l l i dae   (un iden t i f i ed )  0 1 0 0 0  1 

c f .  E. euterpe 0 0 0 0 0  
0 0 0 0 0  

0 
E. 'oolora3emis 
E. d m  

0 
0 0 0 0 0  
0 . o  0 0 , o  

0 
E.. spinif&ra group 0 
E. smata group 0 0 1 0 0  

28  22  11 
1 

Heptaqeniidae 3 27  91 
5 2  4 1 

Lepthoph le   l ldae  0 4  
9 21 

0 0 0  
2 3 2  

4 
Siph lonur idae 1 0  a 

- P l e c o p t e r a   ( u n i d e n t i f i e d )  6 3   0 1  0 10 
28 59 14 Ho logna tha   (un iden t i f i ed )  2  72 175 

Nemouridae ( u n i d e n t i f i e d )  0 0 0 0 0  
htmxra spp. 0 0 0 0 0  0 

0 

N O  subgenus zapada 0 0 . 0  0 0 
0 0 0 0 0  

0 
N. subgenus zapada circtipes 0 

Capn i   inae   (un ident i f led)  0 0 0 0 0  
o o o , o o  

0 Cam o r  pcqmopsis spp. 0 
,Taeniopteryglnae - Rt-schyptera spp. 0 0 0 0 0  

0 0 0 0 0  
0 

Sys te l l ogna tha   (Un iden t i f i ed )  0 
Ch lo roper l i dae   (un iden t i f i ed )   22  5 23 4 16 70 

-AUoperla spp. 0 1 3 1 0 5 
- P e r l o d i d a e   ( u n i d e n t i f i e d )  0 2   5 2  0 9 
. . Arcym@eryx subgenus Megazr=ys spp. 0 0 0 0 0  0 

0 0 0 0 0  
0 

I s p e r l a  spp. 0 
Type r e d  0 0 0 0 0  0 

Brachycentr idae - hzcx- spp. 
0 2  1 0 0  '3 
0 0 0 0 0  0 

.G1 ossosomatidae  (unident I f  led)  0 0 0 0 0  0 
G l ~ s ~ n a  spp. 0 0 0 0 0  0 
%a*= SPP. 0 0  

~ 0 0 0 0 0  
1 0 0  1 

Hydropsychidae  (unident i f ied')  0 
w R ? P ~ ~  SPP. 0 0 0 0 0  

- : parapsyche spp. 0 0  0 0 0  0 
0 

Lepidostomat idae . . 0 0 0 0 0  0 
L i m n e p h i l i d a e   ( u n i d e n t i f i e d )  0 0 0 0 0  

0 0 0 0 0  
0 

Platy" .s PP .O 
O l i W @ ~ e s  s p  p . 0 '0 0 0 0  0 

ychom i ' d  e 0 0 0 0 0  
1 1 0 3  6 11 

0 

Rymphila spp. 0 0 0 2 0  2 

J z P k i E A l a  SPP. 0 0 0 0 0  0 

mmyn3 SPP. 

Isogenus spp. 0 0 . 0 0 0  

T r i c o p t e r a   ( u n i d e n t i f i e d  

&y.acop%i\ i 2 a e   ( u n i d e n t i f i e d )  ' ' 

" ~. .. 

OSTRACODA 
ACARI 
OLIGOCHAETA 
TURBELLARIA 
NEMATODA 

. .  

PELECYPODA .'. . ., '. 

0 0 0  1 

0 1 0 0 0  1 
0 0 0 0 0  0 
1 2 1 0 2  .6 
0 0 0 0 - 0  0 

0 1 2 0  O 4  

T o t a l  Number of,Organisms 126  156  125 51 171  629 

. . .  .. , . 
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Station No: 4 
Date: August  1976 

- 241 - 
i 

Invertebrate  Identification  List 
Number of Orqanisms 0.1 m-’ 

amp e um er Tot a 1 
1 2’  ’3 b4 5 (0.5 m-2) 

Coleoptera 
Elmidae (adult) 
Elmidae (larva) 

Collembola 

Diptera 
Cyclorrhapha 
Nematocera (unidentified) 

Ceratopogoniidae 
Psychodidae - Eriwnn spp. 
Tanyderidae 
Tendip idi dae 

. Ti pu 1 idae 

Emphemer tera (unidentified) 
Ba$ldae 
Ephemerellidbe (unidehtif’ied) 

la)hemdla SPP. 
cf. E. euterpe 
E. wlor+nsis 
E. d d b h l  
E. spirLifixa group 
E. serrata group 

Heptaqeniidae 

Lepthophlebiidae 
Siphlonuridae 

Plecoptera  (unidentified) 

mthrogeM SPP. 

Holognatha (Unidentified) 

AL4laua spp. 
Nemouridae (unidentified) 

N*,subgenus Z?&da 
.N. subgenus zapada c-s 

Capniinae  (unidentified) 
Capnia or lkzzgmo is spp. 

Taeniopteryginae - E a9gptez-a spp. 
Systellognatha (unidentified). 

Chloroperlidae  (unidentified) 

Perlodidae. (unidentif ied) IiLZDperla sqp. 
Azcywpknp subgenus ~ c y s  spp. 
I s m  SPP- 
Isoperla spp. 
Type red 

Tricoptera  (Unidentified) 
Brachycentridae - Micr- spp. 
G1  ossoscnnatidae (unidentified) 

Gl- spp. *w”= SPP. 
Hydropsychidae (unidentified) 

P p s q k  SPP. 
rap- SPP. 

Lepido t matid e 
Limneptividae  ?unidentified) 

. .  

Pla tycanzpus  s pp. 
OlisvWetdes s P P . 

P ychom iidae 
Rtyacopiilidae  (unidentified) 

. .  

Ryazqhi la  spp. 

PELECYPODA. 

0 
3 

0 

0 
0 

1 
0 
1 

27 
0 

0 
18 
0 
0 
0 
0 
0 
0 
0 

21 
9 
2 
0 

8 
22 
0 
0 
0 
0 
0 
0 
0 
0 
10 
1 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
1 
0 
1 
0 

0 
0 

0 

0 
3 
0 
0 
0 
40 

1 

3 
22 
1 
0 
0 
1 
0 
2 
3 

13 
5 
5 
0 

0 
7 
0 
0 
0 
0 
0 
0 
0 
0 
6 
0 
0 
0 

0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 

0 
1 
0 
0 
3 
0 

0 
2 

0 

1 
3 
1 
0 
1 

64 
.O 

1 
38 
1 
0 
0 
0 
0 
1 
2 
17 
6 
2 
0 

4 
19 
0 
0 
0 
0 
0 
0 
0 
0 
9 
1, 
4 
0 
0 
1 
1 

1 
0 
0 
0 
5 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 

0 
1 
0 
0 
3 
0 

0 
3 

0 

0 
0 

0 
2 

0 
49 
0 

0 
19 
2 
2 

0 
0 

0 
1 
6 

28 
4 
6 
2 

3 
7 

0 
0 

0 
0 

0 
0 

0 
0 
3 
3 
2 
0 

0 
0 

2 

0 
0 
0 
0 

0 
2 

0 
0 
0 
0 
0 
0 
2 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 

0 

0 
1 
1 
0 
1. 

28 
0 

6 
20 
1 
0 
0 
0 

0 
0 

3 
19 
1 
0 
2 

0 
6 
0 
0 
0 
0 
0 
0 
0 
0 

0 
8 

1 
0 
0 
0 
2 

0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
.O 
0 
0 

- 0  
0 
0 
0 

0 
1 

0 
8 

0 

1 
7 
5 
0 

208 
3 

1 

10 
117 
5 
2 
P 
0 
4 

98 
14 

25 
15 
4 

15 
61 
0 
0 
0 
0 

0 
0 

0 
0 

36 
5 
7 
0 
0 
1 
5 

1 
0 
0 
0 

0 
9 

0 

0 
0 

0 
0 

0 
5 
0 
1 

2 
0 

1 
0 
8 
0 

To,tal  Number  of Organisms 125  117 191 148 103 684 



S t a t i o n  No: 5 
Date: August  1976 

I n v e r t e b r a t e   I d e n t i f i c a t i o n   L i s t  
Number. of Organisms 0.1 m-L 

m n p  I e NumDer T o t a l  

. .  
INSECTA 

Coleoptera . 
, Elmidae ( a d u l t )  

Elmidae ( l a r v a )  

Colldmla 

D i p t e r a  
' Cyclorrhapha 
! . Nematocera  (un  !dent if i ed) 

Ceratopogoni idae 
Psychodidae - Eerianin spp. 
i;;$;;;:ae end'Rid.idae 

Gnphemero t e r a   ( u n i d e n t i f i e d )  
Baef idae 
Ephemerel l idae  (un ident i f ied)  

SPP. 
c f .  E. euterp 
E. color++znsis 
E. docadsu 
E.. s m f i ? r a  group 
E. =rata group 

Heptageni i dae 

Lepthophlebi idae . 

Siphlonur idae 

P l e c o p t e r a   ( u n i d e n t i f i e d )  

:mthrogeeaa SPP.  

Holognatha  (Unident i f ied)  . ' 

Nemouridae ( u n i d e n t i f i e d )  

.. N.0 subgenus zapada 

C a p n i i n a e   ( u n i d e n t i f i e d )  

Taeniopteryglnae - g e & a  spp. 
S y s t e l l o g n a t h a   ( u n i d e n t i f i e d )  

, C h l o r o p e r l i d a e   ( u n i d e n t i f i e d )  

Pe r lod idae   (un iden t i f i ed )  

-a spp. 

' . .  ' . NO subgenus Zapaaa cinctipes 

CaEPua or?- 1s s p 

Alloperla spp. 

I=Flf== spp. 
I=P=-la spp. , , 

w- subgenus W W s  spp. 

Type r e d  

T r i c o p t e r a   ( u n i d e n t i f i e d )  
Brachycentr idae "icrasem s p. 
Glossosomat idae  (un ident i f ied7 

G l c s o j c u M  spp. 
, SOD. 

Psychom i i dae 
R h y a c o p h l   i d a e   ( u n i d e n t i f i e d )  

m=Pma spp. 
. . ,  

0 
3 

0 

0 
0 
1 
0 
0 

132 
' 0  

0 
1 
0 
0 
0 
0 
2 
1 
1 
8 
0 
1 
1 

1 
0 
0 
0 
0 
0 
0 
0 

' .  0 
0 
7 
2 
0 
0 
0 
0 
2 

0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3 
12 
0 
0 
0 
0 

0 
0 

0 

0 
2 
'0 
0 
0 

92 
0 

0 
0 
0 
0 
0 
0 
0 
1 
0 
2 

0 
1 

0 

0 
0 
0 
0 
0 
0 
0 
0 

,: 0 
0 
4 
3 
0 
0 
0 
0 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 
4 
0 
0 
0 
0 

0 
0 

0 

1 
1 

1 
0 
0 

84 
0 

1 
1 
0 
0 
0 
0 
0 
1 
1 

8 
0 
0 
1 

0 
0 
0 
0. 
0 
0 
0 
0 
. O  
0 
7 

0 
1 

0 
0 
.O 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2 
3. 
0 
0 
0 
0 

0 . 0  ' 0  
0 5  8 

0 0  0 

0 2  
0 2  

0 1 
0 . o  
0 0  

107 103 
.o 2 

1  2 
2 0  
0 0  
0 0  
0 0  
0 0  

- 0  . o  
0 3  
0 ' 1  
5 11 
0 0  
1 2 
2 0  

5 
3 

3 
0 

5 18 
0 

2 

4 
4 
0 
0 
0 - . o .  

- 2  . 
6 

. ..3 
34 

4 
1 

4 

0 0  0 
0 0 0  

0 0  0 
0 . o  , '0 
0 0  0 

12 22  52 
1 9 16 
0 0  0 
0 0  0 
0 0  
0 0. 

0 
0 

1  2 6 

0 0  0 
0 0  0 
0 0  - 0  
0 0  0 
1  1 
0 0  

4 
0 

0 0  0 

0 0  0 
0. 0 . o  

T o t a l  Number o f  Organisms 180' 111  113  142  183 729 
. .  

, , .  
. . .  

3 4  13 
3  8 30 
0 0  
0 0  

. O  
0 

1 0 1 
0 0  0 

- 242 - 



Station -No: 6 
Date: August 1976 - 243 - 

I 
Number of Orqanisms 0.1 m-' 

Invertebrate Identification List bamp le Number Total 
1 2 3 4  5 . (0.5 m-') m 

INSECTA 

Co leoptyp 
E mldae (adult) 
Elmidae (larvaj 

0 0 0 0 0  0 
21 6 2  7 9 45 

C o l l e d o l a  0 0  

Diptera 
C y c l o r r h a p h a  2 1 
Nematocera (unidentified) ' 3  2 

Ceratopogoniidae 6 0  
Psychodidae - E??rim spp. 0 0  
Tanyderidae 6 8  
TendiFididae 179 102 

' . TI pulldae 2 0 

Emphemeroptera (Unidentified)  17 10 
Baetidae 17 27 
Ephemerellidae (unidentified) 0 0  

SPP. 0 0  
.cf . E -  eu-p 0 0  
E. dmkkii 
E.  a o l o r ~ l s  0 0  

0 0  
. .  E. spinifera group 1 0 

E.  serrata group 0 0  
Heptageniidae 1 1  13 

Lepthophlebiidae 0 0  
Siphlonuridae 17 27 

P 1 e c o p t - a  (unidentified) 3 '  3 
Ho ognatha  (Unidentified)  22 28 

Nemouridae (unidentified) 0 0  
spp. 3  6 

subgenus zap3da 0 0  
N e  subgenus zapiada CinCtiPeS 0 0  

Capniinae  (unidentified) 0 0  

Taeniopteryginae - spp. 
GiW ormcaplo J.S s p 0 0  

0 0  
'Systellognatha (Unidentified) 0 0  

. : .  .Chloroperlidae (unidentified) 15 1 
. '  Allopela spp. 0 1 

.Perlodidae  (unidentified) 3 0  
. .  . Axqmm s u b g e n u s w q s  spp. 0 0  

BOL=nU spp. 0 0  
B p d a  spp. 0 0  

. .  Type  red 7 13 

=Q- SPP. 0 0  

Tricoptera  (unidentified) 
Brachycentrldae - M i c r ~ .  s p. 
Glossosomatidae (unidentlfled! 

GlassOslM spp. 
&a- spp. 

" r w e  spp. 

Hydro sychidae  (unidentified) &Pzme SPP. 

Lepidostomatidae 
Limnephilidae  (unidentified) 

Psychom iidae ' 

Rhyacopiiljdae (unidentified) riyacophzla s pp . 
O m A C O D A  
ACPR I 
O L I 6 O C ~ A  
TURBELLARIA 
NEMATODA 
PELECYPODA 

0 0  
0 0  
1 0 
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
7 0  

0 0  

0 0  
2 3 
2 1 
0 0  
7 10 

0 0  

5 4  
46 33 
0 2  
2 0  
.o 0 
0 0  
1 2 
2 0  
'1 1 

21  16 
0 0  
0 0  

46  33 

a7  62 

18 13 
2 0  

0 0  
5 4  
1 5 
0 0  
0 0  
0 0  
0 0  
0 0  
1 0 

0 0  
1 0 

0 0  
.o 0 
15 2 
0 0  

1 3 
0 0  
3 8  
0 0  
6 1 1  
0' 0 

. o  0 
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
3 8  

0 0 

0 
1 

3 
1 1  

2 1 1  
0 0 
8 ' 39 

0 2 

2 38 

7a  508 

30 153 
3  5 
6 2 
0 0 
0 0 
1 4 
0 3 
4  6 
19 80 
0 0 
0 0 

30 153 

5 
18 99 

13 

0 0 
0 18 
1 1  17 
0 0 
0 0 
0 0 
0 0 
0 0 
0 17 
0. 2 
0 3 
0 0 

0 
0 .  0 

0 
6 43 

1 5 
1 1 
2 14 
0 0 
7  24 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 
2  20 

0 

' 0 0  1 2 0  3 
4  7  3  2  .2 18 
3 5 2 ' 0 3  13 
0 0 2 0  1 3 
8 17  4  3 5 '  37 
0 0 0 0 0  0 

Total Number of Organisms 358 277  292  235 251  1,413 

I 
I 
I 



Sta t i on  No: 7 
Date: August i976  - 244 - 

I n v e r t e b r a t e   I d e n t i f i c a t i o n   L i s t  
Number o f  Organisms 0.1 m-[ 

,ample  Number Total  
1 2 3 4  5. (0.5 m-2) 

coleoptera 
Elmidae ( a d u l t )  
Elmidae ( l a rva )  

Collembola 

D ip te ra  
Cyclorrhapha 
Nematocera  (uni.dent if ied )  

Ceratopogonl  ldae 
.Psychodidae - P=rimnn spp. 
Tanyderidae 
Tqnd'pididae 
TI pu\ idae 

.Emphemeroptera (un iden t i f i ed )  
Baetldae 
Ephemerel l idae  (unident i f ied) 

SPP. 
cf.E. e e p  
E. color&ensls 
E. dcddsii 
E. spini*a group 
E- =rata group 

Heptageni i dae 
5PP. 

Lepthophlebi idae 
Siphlonuridae , 

P lecoptera   (un ident i f ied)  
Holognatha  (unident i f ied) 

Nemouridae (un iden t i f i ed )  

subgenus zapada 
' .NO subgenus ktiPeS 
Capn i inae  (un ident i f ied j  . . 

Taeniopteryginae - g a & a  .spp. 
caplia or- is s p 

Chloroper l idae  (un ident i f ied)  

Per lod ldae  (un ident i f ied)  

' .,? SPP. 

Sys te l lognatha   (un ident i f ied)  

' .  AZloperla . pp . 
i-w=! spp. 
"la spp. 

subgenus W a z F l s  spp. 

Type r e d  

T r i cop te ra   (un iden t i f i ed )  
,Brachycentridae -Mia- spp. 
Glossosomatidae ( u n i d e n t i f i e d )  
. . G l c ~ ~ ~ k x t n  s pp . 
Hydro sychidae  (un ident i f ied)  

.%aP=t= spp. 

=.raw* 5pp. 
& ?  SPP. 

' . %ggZ$m% :;:: 
Lepidostomatidae 
L imnephi l idae  . (un ident i f ied)  

Psychom i  i dae 
Rhyacop i i l j dae   (un ident i f ied)  

- .  I 
m=Pma s ppe 

O!XRACODA . 

0 
36 

0 

0 
1 
2 
0 
1 

75 
1 

0 
15 
4 
0 
0 
0 
2 
4 
3 

19 
1 
1 
0 

2 
3 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
2 
0 
0 
0 
2 

0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0. 
0 

2 
19 

3 
3 
0 
0 

1 
28 

0 

0 
0 
0 
3 
0 

59 
0 

0 

1 
2 
0 
0 
1 
1 
0 

15 
0 
0 
2 

3 
8 
0 
0 
0 
0 
0 
0 
0 
0 
9 
0 
1 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
13 

5 
2 
1 
0 

38 

0 
27 

0 

. 3  
2 
1 
1 
0 

48 
1 

2 
14 
0 
1 
0 
0 
1 
6 
9 

17 
0 
0 
1 

2 
7 
0 
0 
0 
0 
0 
0 
0 
0 

12 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
5 
6 
2 
2 
0 

0 
5 

0 

0 
0 
0 
0 
0 

61 
3 

2 
6 
0 
2 
0 
0 
0 
0 
3 
4 
0 
0 
1 

3 
0 
0 
0 
0 

0 
0 
0 
0 
3 
0 
1 
0 
0 
0 

0 

0 1 
16 112 

0 0 

0 
1 

3 
4 

0 3 
0 4 

97 340 
0 1 

0 5 

1  5 
1 
1 

74 
6 

1 6 
0 
0 

0 

1 
0 
5 

1 12 
0 15 

13  68 
0 1 
0 1 
0 4 

.3  13 
2 ,  20 
0 0 
0 0 
0 0 
0 0 

0 
0 0 

0 
. O  0 
0 0 
8 
1 

35 
1 

1  .5 
0 0 
0 
0 

0 
0 

2 ,  2 6 

0 0  0 
0 0  ' 0  
0 0  0 
0 0  0 
0 1 
0 0  

2 
0 

0 0  0 
0 0  0 
0 0  0 
0 0  
0 0  

0 
0 

0 0  0 
.o 0 0 
0 0  0 
0 0  0 

6 1  9 
1 2 40 
1 
0 

3 . 18 
1  8 

0 1 4 
0 0  0 

To ta l  Number of'0rganisms 205 193 170  107 159 831 



I S t  atiori ' , No: :, 1 
Date:  September  1976 

Number o f  Orqanisms 0.1 m - l  
I n v e r t e b r a t e   I d e n t i f i c a t i o n   L i s t  Sample Number Tot a  1 

1 2 3 4  5 (0.5 m-2) 

CTA 

Coleoptera 
E l m d a e  ( a d u l t )  
Elmidae ( l a r v a )  

Collernbola 

Diptera 
Cyclorrhapha 
Nematocera ( uni.dent i f  i e d )  

Ceratopogoniidae 
Psychodidae - Eeriamn spp. 
Tanyderidae 
Tqnd ip id idae 
T i p u l i d a e  

Ba!!idae 
Ephemere l l idae   (un ident i f ied)  

Emphemer tera ( u n i d e n t i f i e d )  

-la SPP. 
c f .  E. eutetpe 
E. mlor&ensis 
E. dcdds i i  
E. Spiniera group 
E. serrata group 

Heptageniidae 

Lep thoph le   i l dae  
S iph lonur idae 

Plecoptera ( u n i d e n t i f i e d )  

fitlly3.B SPP. 

Holognatha ( u n i d e n t i f i e d ) .  
Nemouridae (un ldent  i f  led )  

N. subgenus Z?pda cinztipe.5 
Capn i   inae   (un ident i f ied)  

capplia o r  Bxapm is spp. 
Taeniopteryg inae - a&" acllrptera spp. 

Systellognatha (un ide?t i f ied) .  
Ch lo roper l i dae   (un iden t i f i ed )  

~ , .  rUloperla spp. 
P e r l o d i d a e   ( u n i d e n t i f i e d )  

. .  A n y r p p t ~  subgenus~b+zga.zcys  spp. 
Is- SPP* 
Isperla spp. 
Type r e d  

Trlcoptera ( u n i d e n t i f i e d )  
Brachycentr ldae - Micraswm spp. 
G lossosomat idae  (un ident i f ied)  

kydropsych idae  (un ident i f ied)  

G l a s s o s ~ ~  spp . 
AsaFebs SPP* 

ZYydzV~h SPP. 
.Par- spp. 

p w - r c p l s  s PP 
01 igophletGdes s p  p . 

Lepidostomatidae 
L imnep .h i l i dae   (un iden t i f i ed )  

R h y a c o p i i l i d a e   ( u n i d e n t i f i e d )  
Psychom ii dae 

Ryamghila spp. 

OSTRACODA 
ACPR I 
OLIGOCNAETA 

' TURBELLARIA 
NEMATODA 
PELECYPODA 

0 
0 

0 

0 
0 

0 
4 

9 
1 

1 

0 
16 
0 
0 
1 
0 
0 
0 
0 
5 

91 
9 
0 

4 
0 
0 
0 
5 
7 
0 
3 

37 
0 

24 
0 
0 
3 
0 
2 
0 

0 
18 
28 
0 
0 

21 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
2 
0 
1 

0 
0 

1 
0 

0 

0 
0 
0 
1 
0 

17 
4 

0 
3 
0 
0 
0 
0 
1 
0 
0 

35 
17 

7 
0 

0 
0 
0 
0 
1 
1 
0 
2 

0 
12 
0 
0 
2 

0 
0 

0 

0 
14 
2.3 
0 
0 
6 
0 
0 
0 
0 
0 

0 
1 
0 

0 
7 
0 
0 

0 
0 

5a 

0 

0 
0 

0 

0 
0 

1 
7 
0 
9 
5 

0 
49 
0 
0 
0 
0 
2 
0 
0 
4 

15 
12 
2 

0 
0 

0 
0 

2 
3 
0 
0 

29 
0 
3 
0 
0 
0 
0 
0 
2 

0 
1 
7 
0 
0 
2 
0 
0 
0 
2 
0 
0 
0 
3 
0 

0 
1 
0 
0 
0 
0 

2 
0 

0 

0 
0 

1 
9 
0 
5 
4 

0 
31 
0 
0 

0 
0 

7 
0 
0 

19 

13 
0 

1 
0 

0 
0 

1 
0. 

2 
0 

13 
0 

12 
0 
0 
0 

0 
1 

0 

0 
0 

13 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 

9 
0 

0 
0 
0 
0 

l a  

0 
0 

0 

0 
0 

0 
3 

80 
3 

0 
33 
0 
0 
0 
0 
2 
0 
4 

32 
61 

5 
0 

0 
0 
0 
0 

0 
1 

0' 
0 

68 
0 

?; 
0 
4 
0 
0 
0 

0 
0 
4 
0 
0 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
4 
0 
0 
3 
0 

0 
3 

0 

0 
0 

t 2  
24 

42 
17 

0 
132 

0 
0 
1 
0 

12 
0 

95  
4, 

202 
46 
2 

5 
0 

8 
10 
1 1. 
0 
7 

205 
0 

71 
0 
0 
9 
1 
2 

' 2  

0 
33 
75 
0 

36  
0 

0 
0 
0 
2 
0 
0 
0 
4 
0 

2 8  

a 
0 
1 

T o t a l  Number o f  Organisms 292 ~ 213  161  164  259 1',089 . 



Sta t i on  No: 2 
Date: .. September 1976 - 246 - 

Number o f  Orqanismf 0.1 m-' 
I n v e r t e b r a t e   I d e n t i f i c a t i o n   , L i s t  bamp I e Number Total-2 

1 2 3 4  5 (0.5 m ) 

INSECTA 

C o l F p t  ra 
Eymidae ( a d u l t )  
Elmidae ( l a rva )  

Col leabola , ' , 

D ip te ra  
Cyclorrhapha 
Nematocera (uni.denti f ied) 

Ceratopogoniidae 
Psychodidae - Eeriatn spp. 
Tanvderidae 
Tendipididae 
T i  pu l idae 

Emphemeroptera (un iden t i f i ed )  
Baetidae 
Ephemerel l idae  (unident i f ied) - SPP. 

c f .  E. euterpe 

E. spini lka group 

. . E. colorc&emis 
E. &&s.LI. 

8 . . E. serrata group 
Heptageni i dae 

Lepthophlebi idae 
Siphlonuridae . 

" SPP. 

Plecoptera   (un ident i f ied)  
Holognatha  (unident i f ied) 

Nemouridae ( u n i d e n t i f i e d )  

' .  ' .  subgenus zapada 
.' N O  subgenus Z%kda CinCtiPeS 

Capni inae  (un ident i f ied)  

Taeniopteryginae - g h & a  spp. 
Sys te l lognatha   (un ident i f ied)  

Ch loroper l idae   (un ident i f ied)  

Per lod idae  (un ident i f ied)  

' - -a spp. 

or-0 1s s p 

- ? l a  spp: 

W@?P subgenus W W S  spp. 

Type r e d  

spp. 
IsDperla spp. 

T r i cop te ra   (un iden t i f i ed )  
Brachycentr idae -Micxasem s p. 
Glossosomat.idae (un iden t i f i ed7  

Gzcaso&aln .spp. 
AqaEetUs :spp. 

Hydro sychidae  (unident i f ied) &P+e SPP. 
. , ' .  . :Brapsyd~ spp. 

I Lepidostomatidae 
L imnephi l idae  . (un ident i f ied)  

p+w=t=Pls spp. 
o l ~ ~ ~ ~  S D D e  ' . .  

Psychom i i d a e  . . 
Rhyacopg i l idae   (un ident i f ied)  

@?=Phila s pp. 

OSlRACODA 
ACAR I 
OLIGDCHAETA .,. . 
TURBELLARIA 
NEMATODA 

OSlRACODA 
ACAR I 
OLIGOCHAETA . . ~ ~. -~ 

TURBELLARIA 
NEMATODA 
PELECYWDA 

11 10 15 13 2 51 
0 0 0 0 0  0 

0 0 . 0 0 0  0 

0 0  0 0 0  
0 0 0 0 0  

0 
0 

0 0  2 0 0  2 
104 28 61 66 4 263 

- 0  0 3  1 
~~ 

2 
26 79 123 36 21 285 

6 

4 10 41 15 6 76 

0 
9 

15 
0 
0 
0 
6 
0 
0 

15 
11 
0 
2 

0 
0 
0 
0 
2 
5 
0 
3 

13 
0 
6 
0 
0 
0. 
3 
0 
4 

0 -  
0 
5 
0 
0 
3 
0 
0 
0 
1 
0 
0 
0 
0 
1 

0 0  
99 67 
4  7 
6 3  
0 0 
0 0  

13  12 
0 0  
2 0  

49  61 
4 8  
.o  3 
6 23 

3 13 
0 0  
0 0  

21 
4 0  

3 
6 10 
0 0  
3 0  

49 23 
' 0   ' 0  
16 11 
0 0  
0 0  
0 0  
7 2  
0 0  

17 16 

0 0  
7 0  

48 61 
0 0  
0 0 

54 10 
0 0  
0 0 
0 0  
0 0  
0 0  
0 0 
0 0  
0 0  

14 6 

0 0  0 
41 58 274 
9  2  37 
4  4 17 
0 0  0 
0 0  0 
7 9 47 
0 0  0 
0 2  4 

39 27  191 
10 8 41 
6 . 2  11 

16 7 54 

0 0  16 
0 0  0 
0 0  0 
0 0  ' 4  
.5.  .4 35 
7 7  35 

' 0  0 0 
6 2  14 

24 6 115 
0 0  0 

18 8 59 
0 0  0 
0 0  0 
0 0  0 
4  5 21 
0 0  0 

11 5 53 

0 0  0 
0 1 8 

37 85 236 
0 0  0 
0 0. 0 
5  5 77 
0 0  0 
0 0  0 
0 0  0 

0 0  
0 '  0 1 

0 
0 0  
0 0  

.O 
'0  

0 0  0 
3 7 31 

9 19 37 27 16  108 
0 0 0 0 0  0 

0 0 0 0 0  
1 3 3   2 3  

0 .' 

12 
0 0 3 2  2  7 
0 0 0 0 0  . O  

To ta l  Number o f  Organisms 259 581 627 414  310 2,191, 

. . . .  . . 



Station:No: 3 
Date: September  1976 

Number of.  Orqanisms 0.1 m-' 
Invertebrate  Identification List  Sample  Number Tot a 1 

1 2 3 4  5 (0.5 m-2) 

INSECTA 

Coleoptera 
Elmidae (adult) 
Elmidae (larva) 

Co llembol a 
Diptera 

Cyclorrhapha 
Nematocera ( unidentified) 

Ceratopogoniidae 
Psychodidae - miwm spp. 
Tanyderidae 
Tendipididae 
Tipulidae 

0 0 0 00 00.. 

0 0 0  
0 
0 

0 0 0 0 0  0 

0 0 0 0  
0 0  0 0 0  0 

1 1 
0 0  0 0 0. 0 
1 2 3 3 4  13 
0 0 0 0 0  0 
4 
0 0 0  1 2  3 

4 47 17 12 a4 

Emphemero tera ( uni  dent  if i ed ) 0 0 0 0 0  0 
B ae! 1 dae 28 13. 68 77 71 257 . 
EphemereAlidae  (unidentified) 0 0 0 0 0  0 

cf. E. e- 0 0  0 0 0  
0 0 0 0 0  

0 
E. aolorxknsis 0 
E. dooldsii 3 3 5 4  4 19 

. . E. spimfera group 0 0 0 0 0  0 
E. serrata group 0 0  2 1 2 

4 1 1  22 14 5 56 
5 

Heptaqeniidae 

Lepthophle I idae 0 0 0 0 0  0 
Siphlonuridae 0 0  1 0 0  1 

Plecoptera.'(  unidentif  ied) 0 0 - 0 0 0  0 
Holognatha (unidentified) 0 0 0 0 0  0 

Nemouridae (unidentified) 0 p 0' 0 0 ,  0 
i%YEiua spp. 0 . 0 0 0 0  0 

N -  subgenus zapada 0 0 0 0  1 1 
N. subgenus Zapaaa 0 0 0 0  1 1 

Ca'pniinae  (unidentified)- 0 0  0 0 0  0 
Gqmia or Bxxgm is spp. 0 0 0 0 0  0 

. Taeniopteryginae - Z ~ p t e r a  spp. 0 0 0 17  24 41 
Systellognatha (unidentified). 0 0  1 0 1 2 

-Ch,loroperlidae (unidentified) 10 7  15 10 8 50 

Perlodidae  (unidentified) 0 0 0 0 0  0 
Azcyrw@.eryx subgenus " Y s  spp. 0 0 0 0 0  0 

0 0 0 0 0  
0 0 0 ' 4  0 4 

Type red 1 0 0 0 0  1 

J?.wm=dla SPP- 0 0 0 0 0 ~  0 

RhlthZyem SPP: 1 1  13 35 17  17 93 

. .  

A7Loperla spp. 0 0 0 0 0  0 

Bw= SPP. 
, , IsDper2a s pp. 0 

Trlcoptera ( unidentified 

Glassosrna  spp. 

Brachycentridae .- Ai cr- spp. 
Glossosomatidae  (unidentified) 

SPP. 
Hydropsychidae (unidentified) 

2Y psy2he SPP- 
r m  SPP. 

Lepidostomatidae 
Limnephilidae  (unidentified) 

kyacop%i\i$ae  (unidentified) 
ychom i 'd e 

R y a q k l i l a  s pp. 

OSTRACODA 
ACPR I 
OLIGOCHAETA 

PELECYPODA 

0 0 ' 0  0 0 0 
0 0 0 0 0  0 
. 3  4 .3 1 4 15 
0 , o  0 .  0 0. 0 
0 0 0 0 0  
0 0 0 4 1 9  23 

0 

0 0 . 0  0 0 0 
0 0 0 0 0  0 
0 0 0 0 0  0 
0 0 0 0 0  0 
0 0 . 0  0 0 0 
0 0 0 0 0  0 
0 0 0 0 0  0 
0 0 0 0 0  0 
0 0 0 0 0  0 

22  17 la 19 8 a? 0 0 0 0 0  

0 ' 0  2 0 .o 2 
0 0 0 0 0  0 :  
4 0 3 2 5  14 
0 0 0 0 0  0. ' 

Total Number of  Organisms 91 74  225 191 189 770 
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Station No: 4 
Date: : '  . September 1976 

Invertebrate 'Identification List 
Number of Organisms 0.1 m-L 

>amp re Number  Total 
1 2 3 4  5 (0.5 m-') 

INSECTA 

Coleoptera 
.:. 

Elmidae (adu1.t) 
Elmidae (larva) 

0 2  1 0 0  3 
0 0 . 0  0 0 0 

Colleslbola - 0 0 0 0 0  0 

Diptera 
Cyclorrhapha 0 0 0 0 0  

0 0 0 0 0  
0 

Nematocera (unidentified) 0 
Ceratopogoniidae 1 1 1 0 1 4 
-Psychodidae - R ~ i a u n a  spp.  16  31 17 17 13 94 
Tanyderidae 0 0  

16  29 9 17 13 84 
0 0 0  0 

TI pulldae 5 8   8 1 3  9  43 

Emphemeroptera (unidentified) 0 0 0  0 8  8 
Baet  idae 42  60  62 86 33 . 283 
Ephemerellidae (unidentified) 1 0 1 0 0  2 

. .Tendi~ididae 

.. spp.. 3 4  6 7 4  24 
cf.E* euterpe 0 0  0 0 0  0 
E. wl~r@?nsis 
E. dcddsu 

0 0 0 0 0  0 
6 10 3 8 .  5 32 

E- sPini*a group 0 0 0 0 0  0 
E. serrata group - 0 0 0 0 0  0 

.Heptageniidae 49 19  31 23 24  146 
69  57 58 56 54 294 

Lepthophleblldae 0 0  0 0 0  0 
Siphlonuridae 0 0  1 0 0  1 

Plecoptera (unidentified) 0 0  0 0 0  0 
Holognatha (unidentified) 0 0 0  0 0  0 

Nemouridae (unidentified) 0 0 0 0 0  0 
-a spp. 0 0 0  0 0  

2 0  
0 

0 2  1 5 
' NO subgenus zapada *tipes 0 0 0 0 0  0 

Capniinae (unidentified) 0 0 . 0 0 0  0 

Taeniopteryginae - EaYPk spp. 
caplia or&- 1s i p 0 0 0  0 0  0 

35 28 32 58 34  187 
Systellognatha (unidentified) 0 0  1 0 0  1 

Chloroperlidae (unidentified)  17 19 23  20 17 96 
"la spp. , 0 0 0 0 0  0 

' ' Perlodidae (unidentified) 0 0 0 . 0  0 - 0  
ArcynoEteryx subgenus W q S  spp. 0 0 0 0 0  0 
i=zr- .spp. 4 1  1 3 3  12 
Isoperla spp. 0 0 0 0 0  0 
Type red 3 1 2 2  1 9 

Tricoptera (unidentified) 0 0 0 0 0  0 
Brachycentridae "icxasm spp. 0 1 0 0 0 . 1  
G1ossosmatidae ,(unidentified) 13 20 8 23 4 68 

G l ~ s m n  spp. 0 0 0 0 0  0 

2  7  3 5 2  19 
0 0 0 0 0  0 
0 0 0 0 0  0 

.' Lepidostomatiidae 0 0 0 0 0  0 
Limnephilidae (un.identified) 1 1 0 0 0  2 

0 0 0 0 0  0 
Psychom i.i dae 0 0 0 0 0  0 
Rhyacopxilldae  (unidentified) 0 0 0 0 0  0 

R w w U a  spp. 5 6  7. 3 0 21 

ACAR  I 2 0 0  
0 0  0 0 0  0 

OLIGOCHAETA 1 0 0 5  7 
6  2 . 1.0, 

1 
TURBELLARIA , .  0 0 0 0 0  0 

PELECYWDA 
2 0 3 4  3 12 
0 0 0 0 0  0 

Total Number of:Organisms  295 306 278 353  236 '1,468 

&throgEvp SPP. 

No: subgenus 

" spp. 0 0 0 0 0  0 
Hydro sychidae (unidentified) &€)me SPP. 

i ' =aE=!@e spp. 

;igFs. f;;: 0 0 0 0 0  0 

. .  

OSFRAODA. ,: 

NEMATODA , , . .  
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Sta t i on 'No :  - 5  - 249 - 
Date: ' September  1976 

i 
Number o f  Organisms '0.1 V L  

I n v e r t e b r a t e   I d e n t i f i c a t i o n   L i s t  Sample Number Tot a  1 
1 2 3  (0.3 X 2 )  

A 

Coleoptera 
Elmldae ( a d u l t )  
Elmidae ( l a r v a )  

Collembola 

D i p t e r a  
Cyclor rhapha 
Nematocera ( un !dent if i ed 

Ceratopogonlldae 
Psychodidae - Rxiamn spp. 
Tanyderidae 
Tendip id idae 
T l p u l l d a e  

Emphkro t e r a   ( u n i d e n t i f i e d )  
Baef  ldae 
Ephemerel l idae  (un ident i f> ied)  

e P k f n x d l a  SPP. 
cf  E* euterpe 
E. alora3emis 
E. ddds i i  
E. spinifera group 
E. serr- group 

Heptageniidae 

Lepthophlebi   idae 
S iph lonur idae 

P l e c o p t e r a   ( u n i d e n t i f i e d )  

Rh-ithtWan SPP. 

Ho logna tha   (un iden t i f i ed )  
Nemouridae ( u n i d e n t i f i e d )  

=fK%gpeP,;s zapada 
N. subgenus Ze$kd.a cinctipes 

Capn i inae   (un iden t l f i ed )  

Taeniopterygina=achyptera spp. 
S y s t e l l q n a t h a   ( u n i d e n t i f i e d ) .  

C h l o r o p e r l i d a e   ( U n i d e n t i f i e d ) '  

capnia o r  Eu is spp. 
." , " .  

tu.toper2a spp. 
: P e r l o d i d a e   ( u n i d e n t i f i e d )  

Azcywpt&yx subgenus"egarcys spp. 

Type  red 

T r l c o p t e r a  ( un i dent if i ed) 

Is- SPP. 
Isoperla spp. , 

Brachycentr idae - Micrasm spp. 
G lossosomat idae  (un ident i f ied)  

Hydropsychidae  (Unident i f ied) 

G l c ~ s o s c m  spp. 
Aq3m-s SPP. 

Hydxvpsyzhe SPP. 
Brapsl)che SPP. 

t l m n e p h i y i j a e   ? u n i d e n t i f i e d )  
qpido t m t i d  e 

Psychom ii dae 
R h y a c o p x i l i d a e   ( u n i d e n t i f i e d )  

Rymphila spp. 

TURBELLARIA 
NEMATODA 
'PELECYPODA 

3 
0 

0 

0 
0 
1 

18 
0 

42 
1 

4 
22 
2 
3 
0 
0 
8 
0 
0 

23 
36 
12 
2 

9 
0 

2 
0 

5 
1 
0 
0 

33 
5 

0 
0 
0 
7 
0 
3 

0 
1 
0 
0 

0 
0 

0 
0 
0 
2 
0 
0 
0 
0 
5 

2 
13 
0 
1 
0 
0 

36 

2 
0 

0 

0 
0 

0 
13 

19 
0 

8 

3 
17 
1 
0 
0 
0 

13 
0 
0 

28 
12 

.2 5 
0 

.5 
0 

0 
0 

4 
0 
0 
0 

149 
4 

33 
0 
0 
4 

0 
3 

1 

0 
0 
.O 
0 

. o  
0 
0 
0 
0 
3 
0 
0 
0 
0 

11 

0 
11 
0 
0 
0 
0 

0 
0 

0 

0 
1 
0 

13 
0 

32 
4 

3 
54 
6 
2 
0 
0 
9 
0 
0 

16 
21 
16 
0 

2 
0 
0 
.O 
4 
0 
0 
0 

116 
2 

18 
0 
0 
1 

0 
6 

0 
0 

56 
0 

0 
0 

0 
0 
0 
2 
0 
0 
0 
0 
7' 

0 
16 
0 
0 
3 
0 

i 

5 
0 

0 

0 
1 
1 

44 

93 
0 

13 

10 

. 9  
93 

5 
0 
0 

30 
0 
0 

67 
69 
53 
2 

16 
0 
0 
2 

13 
1 

0 
0 

298 
11 
,807 

0 
5 

11 
0 

1 '0 

0 
1 

'56 
0 
0 
0 
0 
0 
0 
7 

' ,  0 
0 
0 
0 

23 

2 
40 

0 
1- 
3 
0 

T o t a l  Number o f  Organisms  302  369  41 1 1,082 



S t a t i o n  No: 6 
Dqte: September  1976 

, . . .  

I n v e r t e b r a t e   I d e n t i f i c a t i o n   L i s t  
Number o f  Organisms 0.1 m-' 

bamp l e  Number To ta l  
1  2  3  4  5  (0.5 m-2) 

Coleoptera . .. 
Elmidae ( a d u l t )  
Elmidae ( l a r v a )  

. ., 
10 7 9  5  6 37 
0 0 0  0 0  0 

Collembola 0 0  0 0 0  0 

Diptera 
Cyclorrhapha 
Nernatocera (un  i-dent if i ed ) 

Ceratopogoniidae 
Psychodidae - R3-irxurn spp. 
Tanyderidae 
TendiEididae 
T i  pu l   i dae  

Emphemeroptera ( u n i d e n t i f i e d )  
Baetid,ae 
Ephemere l l i dae   (un iden t i f i ed )  

Ephenarezla spp. 
c f .  E. -P 
.E. 'coloradensis 

E. sp in iha  group 
E- =rata group 

E. dcddsii 

Heptageniidae 

Lepthoph leb i idae 
Siphlonur idae 

. , " S P P .  

0 0 0 0 0  
1 0 2   0 4  

0 
7 

0 1 0 1 3 5 
17 5 8 8  3 41 
2 3  

42  38  26 ' 37 42 185 
4 2  1 12 

11 4 3   5 4  27 

2 7 0  1 0 10 
390 440  330 220 316 1,696 

0 0 .  0 0 1 1 
2 7 5 1 
0 0  

5 2 0 .  
0 0  0 0 

0 0 0  0 0  0 
16 . 18 . 19 17  41 . 113 
0 0 0 0 0  0 
0 0 0 0 0  

48 . 39  41 19  42  189 
0 

18 14 
0 0 0 0 0 '  

7 8  2 49 
0 

0 0 0  0 0  ,o 

Plecoptera ( u n i d e n t i f i e d )  ,28 5  11 9 3  56 
Holognatha ( u n i d e n t i f i e d )  0 0 0  0 0  0 

. . . .  Nemouridae ( u n i d e n t i f i e d )  0 0 0 0 0  0 
5 

N I  '.subgenus zapada cinctiPes 5 4 6  4  6 25 
Capn i i nae   (un iden t i f i ed )  ' 0  0 0 0 0  0 

Taemopteryg lnae - g h & a  spp. 
Qv or?- s p  4 5 4  5  2 20 

208  162  128 88 62  648 
Systellogriatha ( u n i d e n t i f i e d )  0 0 0 0 0  0 

C h l o r o p e r l f d a e   ( u n i d e n t i f i e d )  0 1 3 3  4 11 
0 0 0 0 0  0 

P e r l o d i d a e   ( u n i d e n t i f i e d )  -0 ' . O  0 0 . 0 0 
' '  ~ p k z y x  subgenus @m=ys spp. 1 1 1  3  1  7 

spp.  0 1 2 3 3  
I s m - l a  ~ p p .  0 0 0  0 0  0 

9 

Type r e d  28 22 28 27 28 133 

Tricoptera . ( u n i d e n t i f i e d )  0 0 0 0 0  0 
Brachycentr idae -Mimasem s p. 0 0 0 0 0  0 
G lossosmat idae   (un iden t i f i ed !  2  3 ..o 3 ,9  17 

1 4 2 0 3  10 
0 0 0 ' 0  0 0 
8 5 6 8  4 31 

13 12 9 13 2  49 

Lepidostomat i dae 0 0 0 0 0  0 
L i m n e p h i l i d a e   ( u n i d e n t i f i e d )  0 0 0 0 0  0 

. ' .  "N"s",bg!pn;s zapada 27 0 0 0  24  28 25 0 8 5 112 

"la spp. 

. .  

Gl". s pp 
AgaEetus spp. 

Hydro  sychidae  (un ident i f ied)  &- SPP. 
. .  =FaPw= spp. '0 0 0 0 0  0 

pa" . s pp . 0 0 0 0 0  0 01iwm- spp. 0 0  0 0 0  .O 

Waa.?phzla s pp : 

Psychom i i d a e  0 0 0   0 0  0 
Rhyacopx i l j dae   (un iden t i f i ed )  0 0 0 0 0  

9 13 12 10 13 57 
0 

OSTRACODA 
ACAR I 
oLI6OCHAETA 

NEMATODA 
TURBELLARIA 

PELECYPpDA 

. .  

. .  

16  9 11 8 11 
12 7 16 19 13 67 

55 

0 0 0 4  1  5 
2 7 6  1 0 16 
6 3 2 4  4 19 
0. , o  0 0 0 0 

T o t a l  Number o f  Organisms  929  871  729  561  652 3,742 

J . , 

. .  
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Station .No: 7 
Date: September 19  76 

Invertebrate Identification List 
Number  of Organisms 0.1 m-L 

bample Number Tota 1 
1 2 3 4  5 (0.5 m-2) 

Coleopt ra 
Eymidae (adult) 
Elmidae (larva) 

Colledola 

Diptera 
. . .  

Cyclorrhapha 
Nematocera (unidentified) 

Ceratopogoniidae 
Psychodidae - Eeri~ spp. 
Tanyderidae 
Tendipididae 
TI pul ldae 

Emphemeroptera (unidentified) 
Baetidae 
Ephemerellidae (unidentified) 

.?$hm=rella SPP. 
- cf . E. euterpe 

E. &b&ensls 
E. dcd&ii 
E. Spinifera group 
E -  =rata group 

Heptageniidae 

Lepthophlebiidae 
Siphlonuridae 

Plecoptera .(unidentified) 

m w  S P Q *  

Holognatha .(unidentified) 
Nemouridae (unidentified) 

Ne subgenus ZaPEdaa cinctipes 
Capniinae (unidentified) 

Taeniopteryginae - g d & a  spp. 
, capnia or EIIw 1s s p 

. .~ 
: Systellognatha (unidentified) 

' - . ..Chloroperlidae  (unidentified) 
. .  - F l a  s PIP. 

~sosep lus :  spp. 
I w d a  s pp . 

Perlodldae (unidentified) 
A~CYT20pte.Zyx subgenus W a r c Y S  spp. 

Type red 

Tricoptera (unidentified) 
Brachycentridae -Micxasan spp. 
G1 ossosomatidae (unidentified) 

G l a s s o S m a  spp. 
AsaEetus spp. 
IIydropsyche S P P .  

Hydropsychidae (unidentified) 

p a w d e  S pp.  
Lepidostomatidae 
Limnephilidae (unidentified) 

P h t F a w  spp. 
02iww- 5 p p . 

Psychom i i dae 
Rhyacopxilidae (unidentified) 

Wacophr2a spp. 
OSTRACDDA 
ACPR I 
OLIGOCHAETA 
TURBELLARIA 
NEMATUDA 
PELECYPODA 

6 
0 

0 

0 
0 
0 
9 
0 

33 
0 

1 

0 
9 

0 
1 
0 
2 
0 
0 

23 
1 
2 
0 

3 
0 
0 
2 
5 

36 
0 

33 
9 
0 
2 
0 
0 
0 
2 
0 
3 

0 
0 
2 
8 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
18 

2 
14 
7 
6 
3 
0 

1 1 
0 

0 

0 
2 
1 

27 
5 

32 
2 

0 

0 
2 

0 
0 
0 
3 
0 
0 

31 
0 
0 
0 

8 
$ 0  

0 
0 
4 

27 
0 
9 
58 
0 
4 
0 
0 
0 
4 
0 
0 

0 
0 
8 
19 
0 
5 
0 

' 0  
0 
0 
0 
0 
0 
.O 
4 

1 
6 
4 
9 
0 
0 

13 
0 

0 

0 
2 
0 
13 
5 

41 
0 

0 
17 
0 
3 
0 
0 
1 

. o  
0 

27 
1 
1 
0 

3 
0 
0 
0 
3 
15 
0 
8 
47 
0 
2 
0 
0 
0 
2 
2 
3 

0 
1 
2 
18 
0 
7 
0 
0 
0 
0 
0 
0 
0 
0 
2 

5 
7 
3 
3 
2 
0 

25 
0 

0 

0 
1 
1 

19 
1 

28 
5 

0 
15 
0 
2 
0 
0 
0 
0 
0 

45 
1 
0 
0 

2 
0 
0 
0 
6 
0 
0 
10 
23 
0 
3 
0 
0 
0 

0 
3 
1 

0 
0 
1 

1 1  
0 
1 
3 

0 
0' 

0 
0 

0 
0 
0 
5 

3 
5 
2 
13 
4 
0 

20 
0 

P 
0 
0 
0 
16 
0 

27 
6 

0 
1 1  
0 
0 
0 
0 
5 
0 
0 

32 
0 
0 
0 

0 
4 

0 
0 
13 
2 
0 
7 
64 
0 

0 
5 
0 
0 

0 
5 

0 

0 
0.  
2 
7 
0 
0 
9 
0 
0 
0 
0 
0 '  
0 
0 
9 

1 1  
17 

3 
9 
3 
0 

75 
0 

0 

0 
5 
2 

84 
1 1  

161 
13 

1 
54 
0 
5 
1 
0 

1 1  
0 
0 

158 
3 
3 
0 

20 

0 
0 

2 
31 
80 

43 
0 

225 
0 
16 
0 
0 
0 
16 
2 
7 

0 
1 
15 
63 
0 
15 
12 
0 
0 
0 
0 

0 
0 

0 
38 

28 
43 
19 
40 
12 
0 

Total Number of Organisms 244 286 259  239  287 1,315 
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TABLE 26 

Counts of macroinvertebrates  collected on ar t i f i c ia l   subst ra tes  
(Hester-Dendy  samplers) i n  the  Flathead  River  Basin, September,  1976, 

I n s k t s   a r e   l i s t e d  under the  lowest  taxonanic 
category t o  which  each individual  could be 

ident i f ied.  



, r  I 

S t a t i o n  No:  1 

Number o f  Orqanisins 0.1 
I n v e r t e b r a t e   I d e n t i f i c a t i o n   L i s t  

1 2 3 4 
>amp l e  Number T o t a l  

(0.4 m- ) 

CTA 

Coleoptera 
Elmidae ( a d u l t )  
Elmidae ( l a r v a )  

Collembola 

D i p t e r a  
Cyclorrhapha 
Nematckera ( u n i d e n t i f i e d )  

Ce ratopogoni   idae 
Psychodidae - miwm spp. 
Tanyderidae 
Tendip id idae 
T i p u l i d a e  

Emphemeroptera ( U n i d e n t i f i e d )  
Baet idae 
Ephemere l l   idae   (un ident i f ied)  

la SPP. 

E. adoradensis 
E. dcddsii 
E. spinifera group 
E. serrata group 

Heptagenii,dae 

Lepthoph leb l ldae 
S iph lonur idae 

R h r t h t v p a  SPP. 

P l e c o p t a r a   ( U n i d e n t i f i e d )  
HolMnatWa ( un ideFt  if i ed 1. 

Nemourldae  (unldentqf1e.d). 

%b'9pepn;s zap&. 
N. subgenus .%@a cinctipes 

C a p n i i n a e   ( u n i d e n t i f i e d )  
capnia or.;- is' sop. 

Taemopteryg lnae - 'Z archyptera spp. 

C h l o r o D e r l l d a e   ( u n l d e n t l f l e d )  
, Sys te l l og 'na tha   (un iden t i f  i,@). 

', : P e r l o d l d a e   ( u n i d e n t i f i e d )  
A.Uopla spp. 

Anqmptezyx subgenus " y s  spp. 
~qml l .5  spp. 
I s p e r l a  spp. 
T y p e   r e d  

T r i c o p t e r a   ( U n i d e n t i f i e d )  

G1 ossosomatidae (un ldent  If led! 
Brachycentr idae - %cr= s p. 

Gl". s pp . 
Pgw=t= SPP. 

Hydropsych idae   (un iden t i f i ed )  

Lepidostomatidae 
L i m n e p h i l i d a e   ( u n i d e n t i f i e d )  

2 dzvwk SPP. 
rapsyche SPP. 

Platyceltrcpus s pp . 
O l i g c p h M x d e s  s Qp 

Ryawphila s pp . 
Psychomyiidae 
R h y a c o p h i l i d a e   ( u n i d e n t i f i e d )  

OSTRACODA 
A M  

TURBELIARIA 
NEMATODA 
PELECYPODA. 

OEIsdCMETA 

0 
0 

0 

0 
0 
0 
0 

6 
0 

0 
7 
0 
3 
0 
0 
0 
1 
5 
7 

16 
0 
5 

6 
0 
0 
1 
0 
0 
0 
3 
0 
0 
2 
0 
3 
0 
6 
0 
' 0  

0 

0 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 

0 
0 

0 

0 
0 
0 
0 
0 
3 
0 

0 
15 
1 
0 
0 
0 
0 
0 

11 
19 
4 
0 
0 

11 
.O 
0 
0 
3 
0 
0 

0 
1. 

0 
0 
0 
0 
0 
4 
0 
0 

0 
1 
0 

,o  
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
2 
0 

0 
0 

0 

0 
0 
0 
0 
0 
4 
0 

0 
7 
0 
0 
0 
0 
0. 
0 
1 

16 
6 
0 
0 

0 
2 

0 
0 
1 
0 
0 
2 
0 
0 
1 
0 
0 
0 
5 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 

0 

0 
0 
0 
0 
0 
8 
0 

0 
18 
1 
0 
0 
0 
0 
0 
2 

37 
11 
0 
9 

12 
0 
0 
0 
1 
0 
0 
1 
1' 
0 
2' 
0 
1 
0 
4 
0 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0. 
0 
0 

0 
0 

3 
0 

0 
0 
0 
0 
0 
0 

0 
0 

0 

0 
0 
0 
0 
0 

21 
0 

0 
47 

2 
3 
0 
0 
0 
1 

19 
79 
37  
0 

1.4' 

31 
0 
0 
1 
5 
0 
0 
7 
1 
0 
5 
0 
4 
0 

19 
0 
1 

0 
2 
0 
0. 
0 
0 
0 
0 
0 

0 
0 

0. 
0 
0 
3 

0. 
0 
0 
0 
2 
0 

. .  

T o t a l  Number.of  Organ'isms 72 75 4.5 112 . 304 



S t a t i o n  No: 2 - 254 - 

I n v e r t e b r a t e   I d e n t i f i c a t i o n   L i s t  
Number o f  Organisms 0.1 m - l  

bample Number T o t a l  
1  2  3  4  (0.4 m-2) 

A 

Coleoptera 
Elmidae 

[ a d u l t )  ., : Elmidae l a r v a )  

Colieplbola 

Diptera 
i Cyclorrhapha 
Nematocera ( u n i d e n t i f i e d )  

. .  Ceratopogoniidae 
.Psychodidae - Eericmn spp. 
Tanyderidae 
Tendip id idae 
T i   p u l   i d a e  

Emphemeroptera ( u n i d e n t i f i e d )  
Baet idae 
Ephemere l l idae   (un ident i f ied)  

E@mxella spp. 
c f .  E. e-. 

E. alor&ensis 
E. dd&u 
E* spinifera group 
E. serrata group 

Heptageniidae 

Lepthoph leb i idae 
Sipt i lonur idae 

Plecoptera ( u n i d e n t i f i e d )  

. .  " SPP. 

Ho1,ognatha ( u n i d e n t i f i e d )  

t " a  spp. 
Nemouridae ( u n i d e n t i f i e d )  

N a  subgenus am . . 
N e  subgenus zapzdda -S 

Capn i inae   (un iden t i f i ed )  , 

Taeniopteryg inae - @'-&a spp. 
Cam ' o r  ~ W P O L E ~ S  s p 

Systellognatha ( u n i d e n t i f i e d )  
Ch lo roper l i dae   (un iden t i f i ed )  

P e r l o d i d a e   ( u n i d e n t i f i e d )  
' .  Atqno@eryx subgenus W a q S  spp. 

: - .. Allcperla . ipp.  

i=57== spp. 
IsP=la spp. 
Type r e d  

Tricoptera ( u n i d e n t i f ' i e d )  
Bract iycentr idae -Mia" spp. 
G1 ossosomat idae  (un ident i f ied)  

G l a s ~ o s n n  spp. 
Asapetus 'spp. 

Hydropsychidae  (un ident i f ied)  
. .  pPY- SPP. 
. .  , . .. . . . .. , =PY* spp., 

Lepidostomatidae 

Psychom i i d a e  . ' 

R h y a c o p i i l j d a e  ( u n i d e n t i f i e d ) '  WawPMa spp. . .  

OSTRAODA. . 
AMI ~" 

OLIGOCHAETA , ' . ' .  . 
TURBELLARIA 
NEMATODA 
PELECYPODA 

0 
0 

0 

0 
1 
0 
0 
0 
2 
1 

0 
3 
8 
5 
0 
0 
0 
0 
1 
2 
3 
2 .  
0 

2 
0 
0 
2 
3 
2 
0 
3 

0 
0 

1 
0 
0 
0 
5 
0 
0 

0 
0 
2 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 

0 
2 
1 
0 
1 
0 

1 
0 

0 

3 
0 

0 
0 
1 

22 
3 

0 
72 
13 

1 
0 
1 
1 
0 
0 

22 
12 
0 
0 

8 
0 
0 
6 

19 
8 

0 
1 

- 3  
0 
0 
0 
0 
.O 
7 
0 
3 

0 
0 
0 
0 

12 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
23 

0 
1 
0 
0 

0 
0 

0 

0 
2 
0 
0 
1 
9 
0 

0 
59 
3 
3 
0 
1 

0 
1 

0 
19 
19 

0 
0 

0 
5 

0 
1 

13 
2 
0 
6 
1 
0 
0 
0 

6 
3 

2 
0 
1 

0 
0 
0 
0 

46 
0 
0 
0 
0 
4 
0 
0 
0 
0 
3 

0 
7 

0 
0 

0 
0 

0 
0 

0 

0 
1 
0 
0 
1 

11 
1 

0 
105 

5 
0 
0 
0 
2 
0 
0 

11 
13 
0 
0 

26 
0 
0 

22 
13 
2 
0 
5 

0 
0 

0 
0 

0 
0 

6 
0 
5 

0 
0 
2 
0 
1 
0 
0 
0 
0 

11 
0 
0 
0 
0 
1 

0 
8 
0 
1 
2 
0 

' 1  
0 

0 

0 
7 .  

0 
3 

44 
5 

0 
239 
29 

0 
9. 

2 
4 
0 

54 
.1 ' ' 

4.7 

0 
2 

41 
0 
0 

31 
37  
25 

0 
15 

0 

04 
1 
0 

6 
3 

20 
0 
9 

0 
. o  

4 
.O 

60 
0 
0 

', 0 
0 

15 
0 
.O 
0 
0 
7. 

0 
40  

J, 
3 
.O 

T o t a l  Number o f .0 rgan isms 56 243  217  255  771 



Station No:-. 3 - 255 - 
. .  - 

Number of  Organisms 0.1 m - L  
Invertebrate  Identification Cist Sample  Number . Total 

1 2  3 4. (0.4 rn-2) 

Coleoptera 
Elmidae. adult 
Elmidae [larva] 

CoIIeabola 

Diptera 
Cyclorrhapha 
Nematocera (unidentified) 

Ceratopogoniidae 
Psychodidae - P=riamn spp. 
Tanyderidae 

T i  pul idae 
Tendipididae 

Baetidae 
Emphemeroptera (unidentified) 

Ephemerellidae (unidentified) 
SPP- 

.cf ,.E. Wterpe 
E. wlor+€sis 
E. dcddai 
E. spinifera group 
E. sqrata group 

Heptageniidae 

Lepthophlebiidae 
Siphlonuridae 

Plecoptera (unidentified) 

mthw== SPP. 

Holognatha (unidentified.). 

m z m a  spp. 
Nemouridae (unidentified) 

N e  subgenus Z d a  Cinctipes 
subgenus zapada 

Capniinae (unidentified) 

. .  m F l a  spp. 

I=T== spp. 
, ISP=la s pp . 

'Perlodidae (unidentified) 
ArcwWkryX subgenus WsYS spp. 

Type  red 

Tricoptera (unidentified) ' 

Brachycentridae "imaSsM s p. 
Glossosomatidae (unidentified! 

G l ~ s x c z m  spp. 
Asapebs spp. 

Hydro sychidae  (unidentified) 

gr- spp. 
&@= SPP. 

Lepidostomatidae 
Limnephilidae (unidentified) 

Pl$tY-c+s s pp . 
oNx? ! -  s p p . 
@=Phld s pp . 

Psychom i i dae 
Rhyacopiiljdae  (unidentified) 

OSlRACODA 

0 
0 

0 

0 
0 
0 
0 
0 
7 
0 

d 
46 
0 
2 
0 
0 
0 
0 
0 
4 

1 1  

0 
0. 

0 
0 
0 
0 
0 
0 

, o  
0 
0 
1 
0 
0 
0 
0 
3 
0 
0 

0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
6 
0 
0 
1 
0 

0 
0 

0 

0 
0 
1 
0 
0 
0 
0 

0 
99 
0 
5 
0 
0 

0 
0 

0 
5 
15 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
4 
0 
0 
0 
1 
0 
0 

0 
1 
0 
0 
0 

37 
0 
0 
0 
0 
0 
0 
0 
0 
.O 

0 
2 

0 
0 

0 
0 

0 
0 

0 

0 
0 
2 
0 
0 
0 
0 

0 
67 
0 
3 
0 
0 
0 
0 
0 
2 
23 
0 
.o 
0 
0 
.O 
2 

0 
0 

0 
0 

2 
0 

3 
0 
0 
0 
1 
0 
0 

0 
2 
0 
0 
0 
40 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
4 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
3 
0 

0 
81 
0 
2 
0 
0 
0 
0 
0 
1 
14 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
.O 
1 
3 
0 
0 
0 
2 
0 
0 

0 
0 
2 
0 
0 

. 9  
0 
0 
0 
0 
0 
0 
0 
0 

' 0  

0 
4 

0 
0 

2 
0 

0 
0 

0 

0 
0 
3 
0 
0 
10 
0 

0 
293 
0 
12 
0 
0 

0 
0 

0 
12 
63 
0 
0 

0 
0 

2 
0 

0 
0 
0 

, o  
0 
5 
10 
0 
0 
0 
7 
0 
.o 
0 
3 
2 
0 
0 

89 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
16 
0 
0 
3 

I: ACPR I 
OLIeOCHARA 
TURBELLARIA 
NEMATODA 
PELECYPODA 0 

Total  Number of  Organisms 84 171 . 151 124 530 



Station No: 4 

Invertebrate  Identification List 
Number o f  Organisms 0.1 m-' 

bamp I e Number Tot a 1 
1 2 3 4 (0.4  m") 

Coleoptera 
Elmidae adult 
Elmidae [larva] 0 

0 0 
0 

0 
0 

0 
0 

0 
0 

Collembola 0 0 0 0 0 

Diptera 
Cyclorrhapha 
Nematocera (unidentified) 
. Ceratopogoniidae 
Psychodidae - Rriam spp. 
Tanyderidae 
Tendipididae 
Tipulidae 

bphemeroptera (unidentified) 
Baetidae 
Ephemerell  idae (unidentified) 

jWen=ndla spp. 
cf.E. euterpe 

: E. aoloradensis 
E. doddsii 
E. spinifera group 

.' ' E. serratd group 
Heptageniidae 
Lepthophlebiidae 
Siphlonuridae- 
m- SPP. 

0 0 0 0 0 
0 0 0 0 0 
0 1 9 
0 

0 
0 0 0 0 

10 

0 0 1 6 
1 

7 
2 0 4  7 

0 0 1 0 1 

3 0 5 
156 194 237 
3 3 7 
0 1 0 
0 0 0 
0 0 0 
0 
0 0 

0 0 
0 

2 0 3 
8 1 1  14 
3  9 12 

0 
0 

0 
0 

0 
0 

2 
58 0 
5 
1 
0 
0 
0 
0 
3 
7 
13 

0 
0 

10 
1,167 

18 
2 
0 
0 
0 
0 
8 

40 
37 

0 
0 

- 256 - 

Plecoptera  (unidentified) 3 8 7 16 34 
Holognatha  (unidentified) 0 0 0 0 0 

Nemouridae  (unidentified) 0 0 0 0 0 

. ' . .  subgenus ZiPda 0 0 0 0 0 
3 .'..,' N. subgenus B m  cinctipes 5  4  7 19 

Capniinae  (unidentified) 0 0 0 0 0 
. ' -.or ;a"cap"opsi" s p 1 4  4  3 12 
Taeniopteryginae - -=hY&a spp. 0 0 

0 0 
3 0 3 

Systellognatha (unidentified) 0 0 0 
Chloroperlidae (unidentified) 0 . o  0 0 0 

A.L@?erla spp. " 0 0 0 0 0 
Perlodidae  (unidentified) 5 7 0 0 12 

0 Arcynopteryx subgenus e c Y S  spp. 1 0 0 1 
BGs=== spp. 2 0 1  1 4 
IsPperla ~ p p .  0 0 0 0 0 
Type  red . , 0 1 2 0 3 

Tricoptera  (unidentified) 0 0 0 0 0 
Brachycentr'idae - Micrasm spp. 1 0 0 0 1 
G1 ossosomatidae (unidentified) 8 8 17 2  35 

G b s s v S m a  spp. 0 0 0 0 0 

Hydro sychidae  (unidentified) 0 0 0 0 0 
0 0 0 0 0 

Lepidostomatidae 0 0 0 0 0 
Limnephilidae (unidentified) 0 0 0 0 0 

"N"" SPP. 1 6  7  2 16 

*a* spp. 0 0 0 0 0 

. - ' ': . p a ~ a p s y d l e  spp. 0 0 0 0 0 
SPP. 

Pla ol,ig=-= SPP- 0 0 0 0 0 - SPP.. 0 0 0 0 0 

WWPhLla s pp .\ 3 7 1 24 

Psychomyiidae 0 0 0 0 0 
Rhyacophilidae  (unidentified) 0 0 0 0 0 

OSTRACODA 
ACPR I 

0 0 0 0 0 
1 3 2 3 9 

TURBELLAR I A  0 
0 0 0 0 

0 
0 
0 0 0 

NEMATODA . . 0 0 0 3 .3 
PELECYWDA 0 0 0 0 0 

Total  Number, of'organisms  214  267  343  659 1,48 3 

13 
. .  

OLIGOCHAETA 

.. . 

. .  



Station No: 6 - 257 - 
Number  of ‘Organisms 0.1 m-L 

Invertebrate Identification List bample  Number  Total 
1 2  3  4 (0.4 m-2) 

Coleoptera 
Elmidae (adult) 
Elmidae (larva) 

Col l-la 

Diptera 
Cyclorrhapha 
Nematocera (uni.dentified) 

Ceratopogoni idae 
Psychodidae - m m  spp. 
Tanyderidae 
Tendigididae 
T i  pu 1 1 dae 

Emphemeroptera (unidentified) 
Baetidae 
Ephe  ere111 e (Unidentified) u SPP. 

cf. E* euterpe 
E. coloradensis 
E. dcd&ii 
E. spini-a group 
E. serrata group 

Heptageni i dae 

Lepthophlebiidae 
Siphlonuridae 

Plecoptera  (Unidentified) 

*-. SPP. 

Holognatha (unideqtified). 
Nemouridae (unidentified) 

-a SPP, 
NO subgenus zapada 
Ne subgenus apada . . 

Capni inae’ (un ident i f ied)  

Taeniopteryginae - spp. 
CaPpLia or&-!= s p 

Systellognatha (unidentified 
Chloroperlidae (unidentified) 

Perlodidae  (unidentified) 
AlLoperla SPP. 

Arcye- subgenus W q S  spp. 
Bw== spp. 
Is3perla spp. 

. Type red 

Brachycentridae “ i c x a e m  s p. 
Glossosmatidae (unidentified! 

Trlcoptera (unidentified) 

Gzassosrna spp. 
spp. 

Rhyacopxilidae  (unidentified) 
Psychorn i i dae 

@-pWa s pp. 

OSTRACODA 
ACARI 
OLI6OCHAETA 
TIJRBELLARIA 
NEMATODA 
PELECYFODA 

0 
0 

0 

0 
5 
0 
4 
12 
4 
1 

0 
337 
3 
0 
0 
0 
3 
0 
0 

22 
4 
0 
0 

1 1  
0 
0 
9 
46 
14 
0 
4 
2 
0 
0 
0 
0 
4 
0 
0 
7 

0 
0 
5. 
0 
0 
9 
0 
0 
0 
23 
0 
0 
0 
0 
9 

0 
8 

0 
0 

0 
.O 

0 
0 

0 

0 
0 
0 
0 
4 
8 
0 

0 
328 

1 
0 
1 
0 
2 
0 
0 
15 
3 
0 
0 

60 
0 
0 
17 
18 
5 
0 
7 
1 
0 
0 
0 
0 
5 
0 
0 
6 

0 
0 
14 
0 
0 
5 
0 
0 
0 
3 

- 0  
0 
0 
0 
9 

0 
16 
0 
0 
0 
0 

0 
0 

0 

0 
0 

0 
0 

8 
14 
1 

0 
734 
0 
1 
0 
0 
0 
0 
0 
17 
1 1  
0 
0 

44 
0 
0 
16 
46 
3 
0 
1 
0 
0 
0 
0 
0 
2 
0 
0 
9 

0 
0 
9 
0 
0 
0 
0 
0 
0 
14 
0 
0 
0 
0 
17 

0 
13 

0 
0 

0 
0 

0 
0 

0 

0 
0 
0 
1 
1 
5 
0 

0 
2 98 

1 
0 
0 
0 
0 
0 
0 

23 
5 
0 
0 

23 
0 
0 
4 
63 
4 
0 
5 
0 
1 
0 
0 

0 
0 

0 
0 
4 

0 
0 
2 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
5 

0 
2 

0 
0 

1 
0 

0 
0 

0 

0 
5 
0 
5 

25 
31 
2 

0 
1,697 

5 
1 
1 
0 

0 
5 

0 
77 
23 

0 
0 

138 
0 
0 

46 
173 
26 
0 
17 
3 
1 
-0 
0 
0 

1 1  
0 
0 
26 

0 
0 
30 
0 
0 
14 
0 
0 
0 

41 
0 
0 
0 
0 

40 

0 
39 
0 
0 
1 
90 

Total Number o f  Organisms 546  .528 960  449 2,483 



Sta t i on  No: 7 - 258 - 

I n v e r t e b r a t e   I d e n t i f i c a t i o n   L i s t  
Number o f  Organisms 0.1 m-L 

bamD le  Number Tota l  - 
1 2 3 4 (0.4 m”) 

Coleoptera 
Elmidae a d u l t  
Elmidae [ l a rva ]  

Col leabola 

D ip te ra  
Cyclorrhapha 
Nematocera (uni-dent i f ied) 

Xeratopogoniidae 
Psychodidae - Feriama spp. 
Tanyderidae 
Tendipididae 
T i  pu l   idae 

Emphemeroptera (un iden t i f i ed )  
- . Baetidae 

Ephemerel l idae  (unident i f ied) 
-la SPP. 

c f .  E. 

E. docadsii 
E. s ~ ~ u X X ~  group 
E. =rata group 

E. &X&AS~S 

Heptageniidae 

Lepthophlebi idae 
Siphlonuridae 

Pleco t e r a   ( u n i d e n t i f i e d )  

m- SPP. 

Hoyognatha (un iden t i f i ed )  
Nemourtdae ( u n i d e n t i f i e d )  

-a spp. 
subgenus zapada 

N O  subgenus Zwxik cinctipes 

o r - H s  s p 
Capni.inae (un iden t i f i ed )  

Taeniopteryginae - Brach&a spp. 
Syste l lognatha  (un ident i f ied)  

Chloroper l idae  (un ident i f ied)  

Per lod idae  (un ident i f ied)  
A.Uomla’ s pp .. 
mgtety-x subgenus E9acys spp. 

I s m l a  spp. 
Type r e d  . . 

I=- spp. 

Tr icoptera  (un ident i f . ied)  

Glossosomatidae (un iden t i f i ed7  
Brachycentr idae -Mia- s p. 

Hydro sychidae (un iden t i f i ed )  

G l a ~ ~ ~ s c r n a  spp. 
4 a m = 3  spp. 

B r W  spp. 

Pk” spp. 
OliPm- s p p . 
RyacophrLa spp. 

&E?- SPP. 

Lepidostomatidae 
L imneph i l idae   (un ident i f ied)  

Psychomyi i dae 
Rhyacophi l jdae  (un ident i f ied)  

OSTRACODA 
ACM I 
OLI6OCHAETA . 
TURBELLARIA 
NEMATODA 
PELECYPODA 

. .  

To ta l  Number o f  Organisms 120 125 197 201 643 

. .  
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25 
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1 
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0 
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34 
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3 
0 
0 
2 
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0 
2 
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1 
0 
0 
1 

0 

0 
3. 

0 
7 
0 
0 
0 
0 
0 
.o 
0 
0 
2 

0 
4 
0 
0 
0 
0 

i 

0 
0 

0 

0 
1 

0 
0 

0 
31 
0 

0 
22 
5 
6 
2 

-0 
0 
0 
0 

28 
1 
0 
1 

4 
0 
0 
0 

3 
3 

0 
3 
1 
0 
0 
0 
0 
0 
0 
0 
1 

0 
0 
2 
0 
0 
4 
0 
0 
0 
0 
0 
0 
0 
0 
2 

0 
5 
0 
0 
0 
0 

0 
0 

0 

0 
0 
0 
0 
3 

30 
0 

5 
36 
0 
0 
0 
1 
1 
0 
2 

57 
0 

0 
0 

0 
6 

0 
3 
9 

14 
0 
2 
0 
0 
0 
0 
0 
0’ 
0 
0 
0 

0 
0 

0 
4 

0 
4 
0 
0 
0 
0 
0 
0. 
0 
0 
2 

1 
16 
0 
1 
0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
23 

1 

0 
54 
9 
2 
0 
1 
0 
0 
1 

60 
7 
0 
0 

8 
0 
0 
0 
8 
6 
0 
1 
1 
0 
1 
0 

0 
0 

1 
0 
1 

0 
0 

0 
5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 

1 
8 
0 
0 
0 
0 

0 
0 

0 

0 
2 

0 
0 

4 
95 

1 

9 
137 
19 
9 
2 
2 

0 
1 

3 
179 

8 
0 
1 

21 
0 
0 
5 

24 
29 

0 
8 

0 
4 

1 
0 
0 
1 
1 
0 
3 

0 
1 

14 
0 
0 

15 
0 
0 
0 
0 
0 
0 
0 
0 
a 
2 

33 
0 
1 

0 
0 
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Table  27 

Shannon-Wiener d i v e r s i t y  ( H i )  and Pie lou 's  (1966,  1967)  evenness (J)   values  for   invertebrate  samples 
co l lected  f rom  the  F la thead  River   Basin,   Apr i l  - September, 1976. 

. .  

. .  

September 
S ta t ion  Apr i 1 June  August  September ( a r t i f i c j a l )  
Nunber subst rates1 

H i  J H i  J H i  J H '  J H' J 

1 

Composite 

2 

Composite 

3 

Composite 

4 

Compos i t e  

2.284 

2.866 

2.365 

2.534 

2.412 

2.8 14 

2.924 

2.601 

3.151 

2.570 

2.794 

3.217 

. -  

- 
- 
- 
- 
- 

2.042 

2.257 

2.460 

0.9 18 

2.246 

2.715 

0.8 14 

0.9 04 

0.842 

0.845 

0.761 

0.689 

0.8 16 

0.683 

0.8  28 

0.605 

0.841 

0.6 93 

- 
- 
- 
- 
- 
- 

0.8  79 

0.8 04 

0.741 

0.918 

0.967 

0.713 

2.616 

1.71 1 

1.835 

2.0 56 

2.110 

2.284 

1.684 

2.020 

2.453 

2.327 

2.456 

2.382 

1.929 

1.9  79 

2.274 

2.000 

2.105 

2.193 

2.428 

2.2 76 

2.418 

1.847 

1.787 

2.562 

0.756 

0.610 

0.653 

0.795 

0.703 

0.548 

0.421 

0.546 

0.628 

0.61 1 

0.589 

0.527 

0.643 

0.705 

0.685 

0.667 

0.634 

0.5 76 

0.702 

0.658 

0.675 

0.795 

0.636 

0.614 

2.101 0.538 

2.282 0.76 1 

2.535 0.800 

3.066 0.805 

2.081 0.626 

2.558 0.574 

1.826 0.438 

2.394 0.564 

2.896 0.682 

2.680 0.704 

3.256 0.753 

2.790 0.594 

2.780 0.804 

2.8 67 0.688 

3.080 0.770 

2.906 0.785 

2.456 0.685 

3.078 0.671 

2.825 0.788 

2.88 1 0.7  79 

3.085 0.702 

2.952 0.775 

3.004 0.789 

3.137 0.694 

3.274 

3.136 

3.292 

3.530 

2.816 

3.441 

3.142 

3.778 

3.771 

3.8 72 

3.474 

3.886 

2.66 1 

2.560 

2.662 

2.8 51 

3.010 

2.997 

2.958 

3.218 

3.001 

3.138 

3.167 

3.187 

0.771 

0.752 

0.775 

0.831 

0.689 

0.741 

0.740 

0.8 74 

0.846 

0.88 1 

0.779 

0.8 3 7 

0.801 

0.8 53 

0.699 

0.730 

0.770 

0.719 

0.709 

0.78 7 

0:734 

0.8 03 

0.775 

0.705 

. -  

2.974 

2.719 

2.350 

2.649 

2.8 62 

- 
3.607 

3.133 

3.053 

2.8 72 

3.285 

- 
2.114 

1.821 

2.199 

1.904 

2.138 

- 
1'.688 

1.683 

1  e916 

0.906 

1.483 

- 
0.8 60 

0.819 

0.74 1 

0.739 

0.752 

- 
0.883 

0.783 

0.782 

0.703 

0.737 

- 
0.667 

0.548 

0.636 

0.551 

0.559 

- 
0.456 

0.469 

0.490 

0.238 

0.356 
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Table 27. (Continued) 

I 
September 

S t a t i o n  Apr i 1 June August September ( a r t i f i c i a l )  
Number subs t ra tes1  

H '  J H '  J H' J H' J H '  J 

2.851 0.749  2.854  0.750  1.676  0.440 - - - - 
2.955 0.723 2.550 0.711 1.078 0.359 - - - - 

5  2.685 0.749 2.450 0.662 1.566 0.437 3.714 0.821 - - 

I 
I 
I 
I 

3.046 0.780 2.413 . 0.652 1.554 0.408 3.146 

2.902 0.784 2.707 0.783 2.347 0.574 3.379 

Composite 3.110 0.702 2.731 0.622 1.8 18 0.414 3.586 

- - 3.082 0.739 2.970 0.666 2.866 

- - 3.563 0.854 3.183 0.779 2.633 

- 3.450 0.863 3.337 0.738 2.891 

- - 3.002 0.768 3.450 0.812 3.198 

- - 3.206 0.769 3.449 0.774 2.879 ' 

6 

Composite - - 3.506  0.737  3.418  0.727  2.921 

0.754 

0.782 

0.763 

0.643 

0.582 

0.648 

0.697 

0.636 

0.629 

- - 
2.239  0.537 

2.144 . 0.549 

1.502 0.395 

1.747 0.437 

1.918 0.444 

3.311  0.794  3.191 0.817 2.996  0.705 3.800 0.852 - - 
3.096  0.743  2.486  0.585 3.048 0.762 . 3.739  0.827  3.250  0.795 

. 7  3.076  0.769  2.740  0.657  3.331  0.784 3.850 0.840  3.025  0.774. 

I. 
I. 

2.972  0.743  3.212  0.731  2.421  0.636  3.874  0.845  2.993  0.766 

3.096  0.716  2.702  0.710  2.237  0.547 3.884 0.884  2.744  0.702 

Composite 3.239  0.706  3.087  0.649  3.070  0.661  3.990  0.839  3.093  0.694 

9 

Composite - 2.213  0.598 - - 

! 
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