
I N  B R I T I S H  C Q L U M B I A  SUBJECTED T O  L O G G I N G  

DATA REPORT 

A 
S 
M 

.. . .. 

.. ~ - 

A 



A WATER QUALITY STUDY OF THE AKAMINA-KISHINENA 

WATERSHED AND OTHER TRIBUTARIES TO THE 

FLATHEAD R I V E R  I N  BRIT ISH COLUMBIA 

SUBJECTED TO LOGGING 

(DATA REPORT) 

- , A . L .  Smlth, G . L . .  Ennis"),. S . W ,  Sheehan . . .  

and T.M.. Tuomlnen ( 2 )  
. , '  

, Water  Qual.1ty  Branch. 
Inland  .Waters D l  r e c t o r a t e  
Environment Canada 
P a c l f l c  and Yukon Region 

( Present  address : 
Water Use Un l t ,  
Habl tat   Management,Div is lon,  
F ie ld   Serv ices  Branch, '  :: 
F i s h e r i e s  and  Oceans, 
Paci f lc   and,Yukon  Region 

. (2 )  Person . t o  whom i n q u i r i e s   s h o u l d  
be d I rec   t ed  

. ' 1985 



ABSTRACT 

I n  1978, salvage  logging i n  the Akamina-Kishinena  watershed was proposed 

t o   c o n t r o l   a n . i n f e s t a t i o n .   o f   m o u n t a i n   p i n e   b e e t l e s .  A t  t h a t   t i m e   l o g g i n g  

was i n  progress i n   t h e   a d j a c e n t   E l d e r  and Sage . Creek drainages. 
I 
I' Kishinena,  Elder and Sage Creeks f l ow   ac ross   t he   I n te rna t i ona l  Boundary 

I and in to   the~. ,Nor th   Fork   o f   the   F la thead  R iver .  Because o f   t h e   p o t e n t i a l  

fo r   adverse   t ransboundary   e f fec ts   o f   logg ing , , the  Water Q u a l i t y  Branch,. 

I n l a n d  Waters Di rectorate,   under took a w a t e r   q u a l i t y   s t u d y  o f  t h e  

CanadIan por t ion  o f   these  s t reams.   .Water   chemist ry ,  suspended  sediments, 

and pe r fphy t f c   a lgae  were  monitored  . in Akamina, Kishinena,  Elder and Sage 

. ,  

I . . . .  
Creeks I n  1979. A d d i t i o n a l  samples  were c o l l e c t e d  i n  1980  and  1982, 

a f t e r   l o g g i n g  had  begun in   t he   # i sh inena .wa te rshed .  . . .  

. .  . . .  .. , ,. .~ 

. .  

1 . . .  . .  . .  . . .  . . . . .  

Th is   repor t   p resents   the   da ta   f rom  these  co l lec t ions  and  me,asurements. 
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RESUME 
1 .  

. . '  . .  

. . .  
En 1978, l a   r 6 c u p 6 r a t i o n  du b o i s  de  coupe'  dans l e  bassln  Akamlna-Kishinena 

a 6 th   ' p ropos6e   a f l n  de c o n t r b l e r  une 6pld6mle  de'  dendroctone  du  pin 

Ponderos'a (bendroctonus  ponderosae,  "mountaln  pine  beetlel l j .  , A c e t t e  

epoque, l ' a b a t t a g e   b t a i t .  d6j,a en cours . dans ' l e s  bassins  ad jacents  des 

ru isseaux '   E ider   e t   Sage. '  Ces' ' d e r n l e r s ,   a i n f i  que l e  'Kishtnena, 

, , .  . ,  . 

6 .  . 

. .  . .  

' !  , , '  : , .  

t r a v e r s e n t   l a   f r o n t l e r e   i n t e r n a t i o n a l e   p o u r  se j e t e r  dans l e  bras  nord de 

l a   r i v i e r e   F l a t h e a d .  Comme ce t   aba t tage   pouva t t   avo i r  des e f f e t s  

n6 fas tes   ou t re - f ron t i e re ,  '1.a ' D i r e c t i o n  de l a   q u a l i t 6  "des eaux  de l a  
I .  

. .  

D i rec t ton   g6n6ra le  des  eaux l n t 6 r l e u r e s  a e n t r e p r l s  une 6tude de l a  

q u a l l t 6  des  eaux  de l a   p o r t i o n  canadlenne de  ces  cours  d'eau. La ch lmie 

de l ' e a u ,   l e s   p a r t i c u l e s  en suspenslon e t   l es   a lgues   pe r lphy t l ques  des 

ru isseaux Akamina, K l sh lnena ,   E lde r   e t  Sage o n t   e t 6  soumis a une 

su rve i l l ance   con t inue  en 1979. Des 6chant i l lons   supp l6menta l res   on t   6 t6  

r e c u e i l l l s  en 1980 e t  en 1982,  apres  que l ' a b a t t a g e   a i t  commenc6 dans l e  

bass ln  K ish lnena.  

Le pr6sent   rappor t   renferme  les donn6es r e c u e l l l l e s  dans l e  cadre de ce 

p r o j e t .  
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I n t r o d u c t i o n  
. .  

, .  - 

I n  1978 t h e   B r i t i s h  Columbia'   Forestry  Service  proposed  salvage  logging i n  

the  Akamina-Klshinena  Valley- t o   ha rves t   s tands   o f   l odgepo le   p ine   (P inus  

c o n t o r t a   v a r .   l a t i f o l ' i a  Engelm.) ' i n fes ted   w l th   moun ta in   p ine   bee t les  

(Dendroctonus  ponderosae  Hopk.).  Since  Kishinena,  Creek, a t r i b u t a r y   t o  

the   F la thead-   R iver ,   f lows  across   the   In te rna t iona l  Boundary i n t o   G l a c i e r  

. .  

. .  . .  
I .  

. . I  

Nat iona l   Park ,   the   Un i ted   S ta tes  Government expressed  concern  that   the 

i o g g i n g   m i g h t   i m p a i r ' t h e   w a t e r   q u a l i t y   i n   t h e   p a r k  and I n  th,e  North  .Fork 

of   the  F la thead.   River .  Because o f   t h e   p o t e n t i a l   e f f e c t s  o f  l ogg ing  on 

transbou'ndary  waters,  the Water Q u a l i t y  Branch,  Inland  Waters  .Directorate 

was'asked t o  moni tor   water   qual i ty   ' in   the  Akamina-Kish inena  reg lon.  

. .  . .  

. .  

This  report   presents  hydrometr ic,   chemical  and b i o l o g i c a l   d a t a   c o l l e c t e d  

i n  1978-1982 from  the  Akamina-Kishinena  watershed and from  two  adjacent 

t r i b u t a r i e s   t o   t h e   N o r t h   F o r k   o f   t h e - F l a t h e a d   R i v e r .  

Study S i t e s  

Four  study  s i tes were chosen: Akamina Creek, i n  an area t o  be p ro tec ted  

from  logging,  Kishinena Creek i n  an area  scheduled  for   logging i n  1979,' 

and Elder  and Sage Creeks whose watersheds had a l ready.  been p a r t i a l l y  

logged  (F igure   1 ) .  

I 
I 
I 
1 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Akarnina Creek Station 
NAQUADAT NO. 
00BC08NP0014 

. .  

Sage Creek Station 
.NAQUADAT NO. 
00BC08NP0011 

"-""" " - - - 
Kishinena Creek Station 

Elder Creek Station ' NAQUADAT NO: ;, . ' 
NAQUADAT NO.  00BC08NP0013 ' 

00BC08NP0012  Glacier  National Park 

M O N T A N A  

U.3.A. 
. .  

. .  
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1 15' 00' 
. . . . .  

1 .  

Fig. 1 Sampie station  locations  and NAQUADAT  station numbers in  the eastern ; 
Flathead  River Basin, British  Columbia.  Note  that the upstream portion , ,, 

. ' . of Kishinena Creek is known  as'Akamina Creek. 

. .  

1 1 30 50' 



- v i i i  - 

Sambling  Schedule 

I n   . a l l  years,  sampling was scheduled f o r   t h e   p e r i o d   o f  niaximum a l g a l  

abundance-, w h i l e  more i r i tens' ive  sampl ing i n '  1979 was designed t o  

inc.1 ude pre- f   reshet  , f rest ie t  ' and pos t - f   reshet  per1,ods. 

, j  . : .  .. , 
. .  

. ,  .. . . . I  , 

:. I . .  I , .  

Sampling and A n a l y t i c a l  Methods 

A"comp1ete  desc'r ipt ion  'of   hydrometr ic measurements ' a n d   t h e   c o l l e c t i o n  

and ana lys i s   o f   chemica l   ' and   b io log i ca l  samples are  presented '  i n   t h e  

i n t e r p r e t i v e   r e p o r t   ( S m i t f i  e t  a l . ,  1985),. 

. .  

. .  

: 

D e s c r i p t i o n s   o f   . t h e  methods may a l s o  be found in   o the r   sou rces .  
. . .  

Stream.  d ischarge  (Table '   1)   ,measuremenis  are.   detai led iy 'Braybrooks 

(1978).  Water  chemistry  (Tables  3-12)  analyses  a're  described  i.n  the 

NAQUADAT Dict ionary  (1n. land  Waters  Directorate,   Water  Qual i ty  Branch, 

1983). The method f o r  each  chemical  parameter may be i d e n t i f i e d  by 

i t s  NAQUADAT code number (Table  2) .   Analyses  of  suspended sediments 

and t o t a l   d i s s o l v e d   s o l i d s   ( T a b l e s   1 3  and 14)   are  descr ibed  by  In land 

" . " ,  , . .  

Waters, D i  rectorate,   WaW'  Survey ' o f  C-anada . (  1981). I n   c a l c u l a t i n g  

d ' e s c r i p t i ' v e   s t a t l ' s t i c s   f o ' r   a n a l y t i c a l   r e s u l t s ,  each  value  recorded,  as 

"l 'ess t ~ a n  d e t e c t i o n  limi't'tl' was subs . t i t u ted   w i th   t he   app rop r ia te  

limit o f   d e t e c t i o n .  Methods o f   c o l l e c t i o n  and analyses o f  a l g a l  

samples from  whole  rocks  (Tables  16-21)  are  detai led  by Sheehan 

e t   a l . ,   ( 1980) .  
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D i a t o m   c e l l   c o u n t s   a r e   n o t   r e p o r t e d  for q u a l i t a t i v e   s a m p l e s ,   b u t   t h e  

a l g a l   c o m p o s i t i o n  o f  t h e  samples  examined I s  t a b u l a t e d   i n   i n t e r v a l s  

of percent  composi t i o n  ( i . e .  , <5%, 5-2094, '20%) - 

I 

I 
I 
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TABLE 1 

Discharge  Data  for  the  Akamina-Kishinena  Watershed and,Some T r i b u t a r i e s '  , . , 

t o   t h e   F l a t h e a d - R i v e r ,  1978-1982, Taken  From Hydrometr ic  Survey  Notes 

Date - 
Ak amina  Creek: 

.3   Apr  1979 
15 May 1979 
14 June 1979 
29 Aug  1979 
8  Nov  1979 

28 J u l y  1982 

Kishinena  Creek: 

16 Aug 1978 
3 Apr 1979 

15  May 1979 
14 June 1979 ' 

29  Aug' 1979 
8  Nov  1979 

'28 July 1982 

E,lder  Creek:, 

16  Aug  1978 
3 ,Apr 1979 

15  May 1979 
14 June 1979 
29 Aug 1979 
8. No$ 1979 

Sage Creek: : 

16 Aug 1978 
3 Apr 1979 

15  May 1979 
14 June 1979 
29  Aug 1979 
8  Nov  1979 

Time 
(MST) 

1330 
1055 
1130 
1055 
1445 
845 

1045 

945 
935 
855 

1305 
1045 

1000 

845 
1450 
1250 
1305 
1305 
1140 

1320 
1545 
1445 
1430, 
1445 
1006 

Water 
Temperature 

O C  

- 
3.3 

6.1 
0.5 
6.0 

. -  

9.4 
. 0.0 

5.0 
8.8 ' 

3.0' 
10.0 

. .  

~ 3.9 ', 

8.8 
0.0 
5.0 
5.5 

13.8 
0.0 

11.6 
2.2 
7.8 
8.3 

15.0 
2.5 

Instantaneous 

m3/s 
, D ischarge  Rate Mean V e l o c i t y  . 

" 
m/ s 

. . .. 
I .. 

0.042 0.12 
0.580 0.55 
2.67  1.03 
0.15  0.39 
0.068 0.26 
0.917 0.59 

2.61  0.53 
. '0.750 0.18 

8.78  0.99 
17.1  1.30 

1.22 0.46 . 
' .'0.688 . ' ' 0:26 

4.90 . ' 0.81. 

0.18 
0.079 
1.91 
1.34 
'0.11 
0.07 1 

0.15 
0.14 
0.99 
0.70 
0.21 
0. 1.4 

1.77 
1.07, 

12.8 
17.5 
0.643 
0.48 1 

0.'58 
0.40 
'1.16 
1.41 
0.30 
0.32 



. .  TABLE 2 . .  

' . ' .  NA'QUADAT Code  Numbers  and Limits  of  Detection  for  the Water 
,.... .,,. ~ .Chemi s t ry  Parameters Measured i n  the Akami  na-Ki shinena 

Watershed  Study 
;. . .- . 

- . I  NAQUAoAT 
Parameter Nunber 

.iI . .'.I' .. , .  . .  

. . .  , .  

Colwr 020 1 1 

Speci f i c . j  Conductance  0204 1 

Water Temperature  (Lab) 02061 L 

Water TeirQerature (Field) 02061 S 

Turbi d i   t y  02073 

Total Organic Carbon 0600 1 

Totai  inorganic Carbon  0605 1 

P a r t  i cul ate Carbon  06903 

N$/NO~', (dissolved) 07  110 

&n6nia ,. .(dissol.ved) 07557 

Total  Dissolved . .  Nitrogen  (unf i 1 tered) 07651 

Total  Dissolved  Nitrogen (f i 1 tered) 07655 

Particulate  Nitrogen 0 7903 

F i uor i de (di  ssol ved) 09  106 

A1 kal i n i   t y   ( t o ta l  ) 10101 

A lka l in i ty .  (phenolphtha1,ein) 10151 

' .. .  

. . .  . . .  . 

. .  . .  

. I  

. . . . . . . - .  

. .  . .  

, . . .  

. ,, 

. .  

pH (Lab),' ' 10301 L 

Nonf i 1 terable  residue i 1040 1 

F i 1 terabl e res i due  1045 1 

Nonf i 1 terable  residue  (fixed) 1050 1 

Filterable  residue  (fixed) 10551 

Hardness ( total)  10603 

Sodi m (dissolved) 11 103 

Magnesium (dissolved) 12101 

S i  1 ica  (reactive) 14105 

Total phosphorus 15406 

Sulphate -(dissolved) 16306 

Detection 
L i m i t  

5.0 

0.2 p sie/an 

0 j t u  

Var'i ab 1  e 

0.5 mg/L 

Variable 

0.002 mg/L 
0.002 m$L 

0.01 mg/L 

0.01 mg/i 
Variable 

0.05 mg/L 

- 2 -  

0;s mg/L Cam3 
1 

0.5  mg/L. Cam3 

10.0  mg/L 

10.0  mg/L ' 

10.0 mg/L 

10.0 mg/L 

0.5 mg/L Cam3 
0.2 mg/L 

Calculated 

0.2  mg/L 

0.002 mg/L 

0.5 mg/L 

lThis limit o f  detection,  applies  at pH greater  than'8.3. A t  lower pH 
phenolphthalein a l ka l i n i t y  = 0 

1 
'I 
I 
I 
I 
I 
I 
I 



Table 2 (Continued) 

- Parameter 

Chloride  (dissolved) 

.Potassium (dissolved) 

Calcium (dissolved) 

Manganese (to  ta 1 1 
Hanganese (extractable) 

I ron  ( total)  

Iron  (extractable) 

Nickel  (total) 

Nickel (extractab1.e) 

Copper (total) 

Copper  (ex trac tab1 e) 

Zinc ( t o t 4  1'' 

Zinc (extractable) 

Arsenic (extractable) 

Selenih  (extractable) 

Cadmium (extractable) 

Barium (extractable) 

k r c u r y  <extractable) 

. .  

I . .  . 

. .  

, . .  

I .  . 

Lead ( total  ) 

L&d (extractable) 
. * '  

NAQUADAT 
Nlsnber 

17206 

19103 

20101 

25004 

25304 

26005 

26305 

28002 

28302 

29005 

29305 

30005 

30305 

33304 

34302 

48302 

. . .  

. . .  

5630 1 

8031 1 

82002 

, .  -. 

82302 

Detection 
L i m i t  

0.2 mg/L 

0.2 mg/L 

0.5 mg/L 

0.01 mg/L 
0.01 mg/L 

0.001 mg/L 

0.001 mg/L 

0.001 mg/L 

0.001 mg/L 

0.001 mg/L 

0.001 mg/L 

0.001 mg/L 

0.001 mg/L 
o.Ooo1 mg/L 

o.Ooo1  mg/L 

0.0005 mg/L 

0.05 pg/L 

0.01 mg/L 
. .. 

, .  

0.001 mg/L 
0.001 mg/L 

- 3 -  
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, .  , . ,  

. .  

TABLE 3. 

NAQUAMT Detailed  and  Sumnary  Report 
of ,Water  Quality  Data  For S a n e  Tributaries  to  the 

. .  North . Fork  of  the  Flathead  River,  1978-1982 

Values  presented in this  table  are  single  measurements  or 
irieans of replicates.  Replicate  values  (when  they  exist)  are 
presented in Tables 4 through  12. 

, .  

. ,  
When  the same. parameter.  has  .been  processed  or  measured by 
different  methods  on  different  dates,  all  data  are  listed in 
one  col&,.  and  the  differences  are  indicated  with  back-up 
codes; For exwple, the wnple for  total  dissolved  nitrogen 
is  either  filtered in the  field  (07655)  or  not  filtered 
(07651)  prior  to  analysis. 

07655 
Nitrogen 
Total 

D,i ssol  ved 

.051 51  (not  filtered) 

.OS8 (f i 1 tered) 

Note:  Although  the  detection  limit  for  nonfilterable  residues 
(10401 and  10501)  is 10 mg/L (Table 21, the  laboratory 
sanetimes  reports h e r  values,  Caution  is  advised in 
interpreting  values  below' 10 q / L .  
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TABLE  4 

Replicate  Data and Desc r ip t i ve   S ta t i s t i cs   f o r   To ta l  Phosphorus (mg/L) Measured'in  the 
Akamina-Kishinena Watershed .and Some T r ibu ta r ies   t o   t he   F la thead  River;. 1978-1982 

Location & Date 

Akamina Creek: 

3 Apr 1979 
15 May 1979 , 

, 14 June 1979 
29 Aug  1979 
8 NQV 1979 

26  Aug  1980 
28 Ju l y  1982 

Kishinena Creek: 

16  Aug  1978. 
3 Apt ,  1979: 

15  May  1979 
14 June 1979 
28  Aug  1979, 
29  Aug  ,1979 
8 Nov 1979 

29  Aug  1980 
28 July 1982 

Elder Creek: 

16  Aug  1978 
3 Apr 1979 

15  May  1979 
14  June  1979 
29 Aug  1979 
8'.Nov 1979 

Sage Creek: 

16  Aug  1978 
3 Apr 197.9 

15  May  1979 
14 June 1979 
29 Aug  1979 
8 Nov 1979 

2 6  Aug 1980 

. ,  

. .  

. .  

Rep1 icates 

0.003 0.004 0.004 
0.005 0.004 0.004 
0.003 0.003 0.003 
0.004 0.003 LO.002 
0.002 0.002 0.002 
0.002 LO.001 0.002 
0.003 0.003 . 0.003 

0.003 

0.006 
0.003 
0.002 

L0.002 
0.002 
0.001 
0.003 

0.002' 
0.002  0.002 

L0.002 .: 0;002 
0.005  0.005 
0.003  0.003 
0.003  LO.002 

LO.002 I LO.002 

0.002 0.002 
0.002 . 0.002 

, 

0.005 0.007 .0.007 
0.005 0,005 0.005 

0.004 0.004 0.003 
0.004 0.004 0.004 
0.003 0.003 0.003 

0.01  1 0,010 0.01.0 

0.005 0.003 0.004 
0.003 0.004 0.003 
o..oo9 . 0.009 0.008 
0.004. . 0.008 0.006 
0.002 0.002 LO.002 
0.006 L6.002 LO.002 
0.001 0.003 0;001 

. .  

Arithmetic  Standard 
Mean. . Deviat ion 

0.004 
0.004 
0.003 
0.003 
0.002. 
0.002 
0.003 

0.002 
0.002 
0.005 
0.003 
0.002. 

LO*002. 

0.002 
0.002 

- 

., 

0.006 
0.005 
0.010 
0.004 
0.004 
0.003 

0.004 
0.003 
0.009 
0.006 
0.002 
0.003 
0.002 

. .  

0.001 
0.00 1 

.o.ooo 
0.00 1 
0.000 
0.00 1 
0.0,oo 

0.001 
0.000 .'  

0.00 1 
0.000 
,0:.001 
0.000 - 
0.00 1 
0.001 

,. . 

0.001 
0;ooo 

0.001 
0.001 

0.000 
0.000 

. .  

0.001 

0.001 

0.000 
0.002 
0.001 

0.00 1 

0.002' 

. .  

Geometric 
Mean. 

0.004 
0.004 
0.003 
0.003. 
0.002 
0.002 
0.003, 

0.002 
0.002 
0.005 
0.003 

.. 0.002 
L  0.002 

- 
0.002 
0.002 

0.006 
0.005 
0.010 
0.004 
0.004 
0.003 

0.004 
0.003 
0.009 
0.006 
Or002 
0~003  
0;OO 1 

. .  

. .  . .  

. ,  

. .  

. .  

. ,  

Geometric 
Factor 

1.181 
1.138 
1.000 
1.417 
1 .ooo 
1.492 
1 .ooo 

-3.264 
.1 .ooo 
1.111 
1 .ooo 
1.264, 
-1 .ooo 

1.492 
1.264 

- 

1.214 
1 .ooo 
1.056 
1.181 
1 .ooo 
1.000 

. .  .. ' 

1.292 
1.181 

1 .:4q 6 
1 .ooo 
1.88  6 
1.697 

1 00 70 

. -  - .  

, .  . . . .  
. , .  _. . 

. _  
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TABLE 5 
i .  ,' : 

Repl icate D a t a  and Descr ip t i ve   S ta t i s t i cs   fo r   Par t i cu la te   N i t rogen (mg/L) Measured i n   t h e  
. Akamina-Kishinena Watershed and Some, T r i b u t a r i e s   t o   the Flathead River,.,1978-1982 , 

, I I  
.. :. . v ,  

A r  i t"hmet i c  Standard 
Lochtion & Date Rep1 icates Mean Deviat ion 

Akamina Creek: 

15 May 1979 0.005 0.009 0.006 
29 Aug  1979 ~0.005 ~0.005 io.005- 

' 8 Nov 1979 L0.005 L0.005 L0.005 
26  Aug 1980 ~0.007 ~0.01.2 io.007 
28 Ju l y  1982 L0.005 L0.005 LO.005 * 

Kishinena Creek: 
.. . 

16  Aug 1978 
3 Apr 1979. 

15 May' 1979 
28  Aug  1979 
29 Aug 1979 
8 Nov  1979 

26 Aug 1980 
28 July 1982 

Elder  Creek: 

16  Aug  1978 
15 May 1979 

. ' 29. Aug  1'979 
8 Nov  1979 

Sage Creek: 

16  Aug 1978 
15  May 1979 
29 Aug 1979. 
8; NOV 1979' 

26 Aug 1980 

L0.005 
. . L0.005 .. 

0.013 
0.007 

L0.005 
L0.005 
L0.007 
L0.005 

'L0.005 
0.035 :"L0.005 
0.0.13,  0.014 

,L0.005  L0.005 
L0.005  L0.005 

L0.007 L0.007 
L0.005 L0.005 

~0.005 io.005 

0.007 
L0.005 
L0.005 
LO.009 
L0.005 

L0.005 
0.01 5 
0.013 
0,.006 

L0.005 
L0.005 
L0.007 
L0.005 

0.014 L0.005 0.010 
0.015  0.013 . .0.015  0.014 

L0.005 LO.005 L0.005  L0.005 
L0.005 L0.005 L0.005  L0.005 

L0.005 0.007  0.006 
0.020  0.019. 01024' 0.02 1 

L0.005  C0.005  L0.005 L0.005 L0.005 
L0.005  L0.005  L0.005  L0.005 
L0.007 L0;007 L0.007 L0.007 

0.002 
0.000 
0.000 
0.003 
0.000 

0.000 
0.0 17 
0.00 1 

0.000 
0.000 
0.000 
0.000 

Oloo 1 

0.006 
0.00 i 
0.000 ' 

0:ooo 

0.00 1 
0.003 
0.000 
0.000 
0.000 

0.007 
L0.005 
L0.005 
L 0.008 

. LO.OO.5 

L0.005 

0.013 
0.00:6 

LO.005 
L0.005 
L0.007 
L0.005 

0.010 

0.008 
0.014 

L0.005 
L0.005 

0.006 
0.02 1 

L0.005 
L0.005 
L0.007 

1.351 
1 .ooo 
1 .ooo 
1.365 
1 .ooo 

1 .ooo 
3.076 
1.044 
1.214. 
1 .ooo 
1 .ooo 
1 .ooo 
1 .ooo 

2.071. 
1.086 
1 .ooo 
1 .ooo 

1.269 
1.131 
1 .ooo 
1 .ooo 
1 .ooo 

. .  

Geometric Geometric 
Mean Factor 
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Replicate  Data and Descr ip t i ve   S ta t i s t i cs   fo r   D isso lved  N i t ra tes  and N i t r i t e s  .(mg/L) 
Measured i n  .the  Akamina-Kishinena Watershed 

and Some Tr ibu tar ies   to   the   F la thead  R iver ,  1978-1982 

Location & Date 

Akamina Creek: 

3 Apr 1979 
15 May 1979 
14 June 1979 
29 Aug  1979 
8 Nov 1979 

26 Aug  1980 
28 Ju l y  1982 

Kishinena Creek: 

16  Aug  1978 
3 Apr 1979 

15  May '1979 
14 June 1979 
28  Aug 1979 
29 Aug 1979' 
8 Nov 1979 

26' Aug  1980 
28 Ju l y  1982 

E 1 der Creek.: 

'16  Aug  1978 
3 Apr 1979 

15  May  1979 
14 June 1979 
29 Aug 1979 
. 8  No'v 1979' 

Sage Creek: 

16  Aug  1978 
3 Apr 1979 

15  May 1979 
14 3une 1979 
29 Aug .1979 
8  Nov  1979 

26 Aug - 1980 

. ,  

' .  > 

? -: . ' .  . .. 

Rep1 icates 

0.044 
0.040 
0.028 
0.014 

0.010 
0.007 

0.030 

0.01  1 
0.056 
0.091 
0.029 
0.021 
0.025 
0.044 
0.019 
0.004 

0.004 
0.'037 
00002 
0.004 
0.003 
0.003 

0.016 
0.089 
0.08  3 
0.017 
0*020 
0.046 
O.oi3 

, .  

0.045 
0.040 
0.0 28 
0.014 
0.030 
0.014 
0.0 07 

0.010 
0.066 
0.092 
0.030 
0.0 20 
0.02.5 
0.044 
0.016 
0.003 

0.004 
0.036 

L0.002 
0.003 
0.003 
0.003 

0,016 
0.090 
0.084 
0.018 
0.020 
0.046 
0.012 

0.043 
0.039 
0.029 
0.014 
0.030 
0.01  1 
0.008 * 

0.064 
0.092 
0.029 
0.021 
0.024 
0.044 
0.016 
0.004 

0.035 
0.003 
0.003 
0.003 
0 ..OO 3 

0.088 
0.084 
0.018 
.0.020 
0.046 
0.012 

. . . .  

Ar i thmet ic 
Mean 

0.044 
I 0.040 

0.028 
0.014 
0.030 
0.012 
0.007 

0.01  1 
0.062 
0.0 92 
0.029 
-0.021 
0.025 
0.044 
0.017 
0.004 

0.004 
0.036 
0.002, 
0.003 
0.003 
0.003 

0.016 
Oi'& 9 
0.084 
0.018 
0.020 
0.046 

.0;012 

Standard 
Deviat ion 

0.001 
0.00 1 
0.001 
0.000 
0.000 
0.002 
0.001 

, -  

0.001 
0.005 
0.001 
0.00 1 
0.001- ' 

0.00 1 
0.000 
0.002 
0.001 

0.000 
0.00 1 

0.00 1 
0.000 
0.000 

'0.601 

0.000 
0.00 1 
0.001 
0.00 1 
0.000 
0;ooo 
0.001 

Gecyet r i c 
Mean 

0.044 
0.040 
0.028. 
0.014 
0.030 
0.0 12 
0.007 

0.01  1 
0.062 
0.092 
0.029 
0.021 
0.025 
0.044 
0.017 
0.004 

0.004 
0.036 

0.003 
0.003 
0.003 

.0.002 

0.016 

0.084 
0;018 

0.046 
0.012 

0.089 

0;'020 

. .  

Geometric 
. Factor 

1.023 
1.014 
1.020 
1 .ooo 
1 .ooo 
1.189 
1.080 

1 .O 70 
1.09  1 
1.006 
1.020 

. ..1.028 
1.024 
1 .do0 
1.104 
1.181 

1 ;ooo 
1.028 
1.264 
1  .'18  1 
1 .ooo 
1.000 

. .  

1 * 000 
1 .oi 1 
1 .O07 
1.033 
1 ;ooo 
1 .ooo 
1 .Oil7 

. . . .  
. .  

1 .. 
. . . .  

. . . .  . .  
, :  . .  
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TABLE 7 
.. . 

R,eplicate  Data and Descr ip t ive  Stat is t ics   for   Dissolved Ammonia (mg/L) Measured i n   t h e  
. . .  . Akamina-Kishinena Watershed and Some.Tributaries.to  the  Flathead  River, 1978-1982 

I .  

.. ~ . 
Location . .  & Date Rep1 icates 

A k q i n a  Creek: 
* .. 

3 Apr " 1979  L0.002  0.002 
15,May: 1979  0.005  0.004 
14. June 1979  L0.002  L0.002 
29  Aug.  1979 ,0.004 0.004 
8 Nov  1979  0.010  0.01.1 

26.  Aug  1980  0.002  0.002. 
28 Ju l y  . .  1982  L0.002 10,002 
I .  

Kishinena Creek: . : 

16,  Aug ,1978 
3 Apr ,1979 

15  May, 1979 
14 June 19-79 
20  Aug 1979 
29 .Aug 1979 
8 Nov 1979 

26:  ,Aug.  1980 
28: Ju l y  1982 

E 1 der Creek.: 

16  Aug  1978 
3 Apr 1979 

.15,  May  1979 
'14 June 1979 
29 Aug 1979 
8 Nov  1979 

Sage Creek : 

16  Aug  1978 
3,Apr 1979 

15  May  1979 
14 June 1979 
29 Aug  1979 

.26 Aug 1980 
. a  NOV 1979 

, .  

L0.002 L0.002 
0.002 0.002 
0.005 0.005 

, 0.003 L0.002 
0.007 0.005 
0.006 0.006 
0.008 0.007 
0.003 L0.002 

L0.002 L0.002 

L0.002 L0.002 
L0.002 L0.002 

0.005 0.005 
L0.002 L0.002 

0.004 0.005 
0.008 0.008 

L0.002  L0.002 
0.002  0.004 
0.002  0.005 

L0.002  0.003 
0.004  0.006 
0.01 1 0.010 

L0.002  L0.002 

0.002 
0.004 

L0.002 
0.005 
0.009 
0.01 7 
0.002 

0.004 
0.005 
0.004 

'. 0.005 
0.006 
0.007 
0.002 

L0.002 

L0.002 
0.005 

L0.002 
0.004 
0.008 

0.002 
0.006 

L0.002 
0.005 
0.009 

L0.002 

A r  i thnet   i c  
Mean 

0.002 
0.004 

L0.002 
0.004 
0.010 
0.007 

LO.002 

L0.002 
0.003 
0.005 

0.006 
0.006 
0.007 
0.002. 

L0.002 

0.003 

L0.002 
L0.002 

0.005 
L0.002 

0.004 
'0.008 

L0.002 
0.003 . 

0.004 
0.002 
0.005 
0.010 

L0.002 

Standard 
Deviat ion 

0.0'00 
0.00 1 
0.000 
0.00 1 
0.001 
0.009 
0.000 

0.000 
0.00 1 
0,:000 
0.00 1 
0.001 
0.000 
0.001 
0.001, 
0.000 

0.000 
0.000 
0.000 
0.000 
0.001 
0.000 

0.000 
0.00 1 
0.002 
0.00 1 
0.00.1 ' .  

0.00 1 
0.000 

Geometric 
Mean 

0.002 
0.004 

L0.002 
0.004 
0.01.0 
0.004 

L0.002 

. .  

L0.002 
0.003 

.0.005 
0.003 
0.006 
0.006 
0.00 7 
0.002 

L0.002 

L0.002 
L0.002 

0.005 
L 0.002 

0.004 
0.008 

L0.002 
0.003 
0.004 
0.002 
0.005 
0.010 

L0.002 

Geometric 
Factor 

i .ooo 
1.138 
1 .ooo 
1.138 
1.106 
3.440 
.1 .ooo 

1 .ooo 
1.492 
1 .ooo 
1.417 
1.214 
1 .ooo 
1.080 
T.264 
1 .ooo 

1 .ooo 
1 .ooo 
1 .ooo 
1 .ooo 
1.138 
1 .ooo 

1 .ooo 
1.492 
1.8 02 

. 1.264 
1.225 
1.106 
1 .ooo 
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: .Rep l ica te   Data  and Descrip l t i v e   S t a  

TABLE 8 

I t i s t i c s   f o r   T o t a l   D i s s q l v e d   N i t r o g e n  (mg/L) Measured 
i n   t h e   A k k i n a - K i s h i n e n a  Watershed  and Some T r i b u t a r i e s   t o   t h e   F l a t h e a d   R i v e r ,  1978-1982 

. ,  

. .  Locat ion & Date 

Akamina  Creek: 

3 Apr 1979 
1.5. May 1979, 
14 June 1979 
29 Aug , 1979 
8 Nov 1979 

26 Aug 1980 
., 28 J u l y  1982 

Kishinena  Creek: 

. 16 Auq. \I978 ' 

3 Apr 1979 
15 May 1979 
14 June'. 1979 
28 Aug 1979 
29 Aug . 1979 . .  

8 Nov 1979 
26 'Aug 1980, 
28 Ju ly  1982 

Elder  Creek: 

16 Aug 1978 
. 3  Apr 1979 
15 May 1979 
14 June 1979 
29 Aug 1979 
8 NOV- . ,1979 

Sage Creek: ' 

16 Aug 1978 

.15 May i979 

.14 June 1979 
29 Aug .I979 
"8 Nov 1979 

3 Api-.' 1979 

26 Aug: 1980 

. .  

, .. 
. I  : .  . 

. >; I. 

, .  

Rep1 ica tes  

0,045 
0.055 
0.045 
0.025 
0.041 
0.032 
0.027 

0.043 
0.085 
0.120 
0.055 
0.0 50 
0.045 
0.065 
0.050 
0.028 

0.033 
0.070 

0.045 
0.030 
0.03 1 

0.120 

0.043 
0.130 
0.140 
0.045 
0.055 
0.071 
0.045 

0.055 
0.060 
0.045 
0.025 
0.041 
0.055 
0.0 24 

0.046 
0.086. 
0.12 5 
0'.055 
0.0 50 
0.045 
0.061 
0.040 
0.027 

0.029 
0.065 
0.120 
0.040 
0.030 
0.03 1 

0.043 

0.135, 

0.0 55 
0.076 
0.045 

0. i s0  

0.045 

0.053 
0.060 
0.045 
0.025 
0.041 
0.045 
0.031 

0.090 
0.125 
0.055 
0.045 
0.045 
0.061 
0.040 
0.027 

0.070 
0.120 
0.035 
0.030 
0.03 1 

0.130 
0.'140 
0.045 
0.050 
0.071 
0.0 50 

Ar i t h n e t   i c  
Mean 

0.051 
-0.058 
0.045 
0.025 
0.041 
0.044 
0.027 

. .  

0.045. ' 

0.08 7 
0.123 

' 0.055 " 

0.048 
0.045 
0.062 
0.043 
0.027 

0.031 
0.068 
0.120 
0.040 
0.030 
0.03 1 

0.043 
0.133 
0.138 
0.045 
,O. 0 53 
0.d73 
0.047 

0.005 
0.003 
0.000 
0.000 
0.000 
0.012 
0.004 

0;002. .' , '  

0.003 
0.003 
0;ooo. 
0.003 
0.000 
0.002 
0.006 
0.001 

0.003 
0.003 
0.000 
0.005 
0.000 
0:000 

. .  
. ,  

0.000 
0.006 
0.003 

0.003 
O.db3. 
0.003 

0.000 

. .  

" . 

* L .  

0.051 
0.058 
0.045 
0.02 5 
0.041 
0.043 
0.027 

0.045 
0.08 7 
0.123 
0.055 
0.048 
0.045 
0.062 
0.043 
0.027 

0.031 
0.068 

0.040 
0.030 
0.03 1 

0.120 

0.043 

0.138 
0; 133 

0.045 
0.053 
0.073. 
0.04 7 

. .  

Standard Geometric 
Dev ia t ion  Mean 

. .  

Geometric 
F a c t o r  

: < \  

1.113 
1.05 1 

1 .ooo 
1 .ooo 

' .  1.315 
1.137 

1 ;do0 

. . . .  
. ,  1.049 

1.031 
1.024 
i .ooo 
1.063 

-. ' 1 .ooo 
1.037 
1.138 
1.021 

1.096 
1.044 
i .Ooo 
1.134 
1 .ooo 
1 .ooo 

1 .ob0 
1 io44 
1.021 

' , 1 .do0 
1 .os7 
1.040 
1.063 

. . .  . .  
. . .  , .  

. .  . . .  . . .  . .  . . .  . .  
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, ;.: 

R.ep!icate  Data and D e s c r i p t i v e   S t a t i s t i c s   f o r   P a r t i c u l a t e  Carbon  (mg/L)  Measured i n  :the 
Akamina-Kishinena  Watershed and 'Some T r i b u t a r i e s  t o  the   F la thead   R iver ,  :1978-1982' 

. .  . . I  

. . .  

hocati.on 81 Date 

. .  

Ak,am,ina. Creek: 

15 M,ay 1979 
29 Aug 1979 
8 Nov 1979 

26 Aug 1980 
28 July 1982 

Kishinena  Creek: 

16 Aug 1978 
.3' Apk 1979 
15 May 1979 
28 Aug 1979 
29 Aug 1979 
8 Nov 1979 

26 Aug 1980 
28 J u l y  1982 

E 1 der  Creek : 

16 Aug 1978 
15 May '1979 

. 29 Aug 1979 
. 8  Nov 1979 

Sage  Creek: 

16 Aug 1978 
15 May 1979, 
29 Aug 1979 
8 Nov 1979 

26 Aug 1980 

. .  
Arithnetic  Standard  Geometric  Geometric 

Rep1  ic'ates Mean Dev ia t ion  Mean Factor  

0.096 0. 11,O 0.108 0.105 0.008 0.105 1.07.7 
0.047 0.Q37 0.038 0.04  1 0.006 0.040 1.  14.0 
0.028 0.027 0.022' 0.,026 0.003 0.026 1.139 
0.052 0.083 0.047 0.06  1 0.020 0.059 .1.354 
0.036 0.045 0.049 0.043 0.007 0.043 1.173 

0.077 
0.052 
0.182 
0.097 
0.0 72 
0.028 
0.061 
0.069 

0.082 
0.148 
0.0 58 
0.028. 

0.076 
0.239 
0.066 
0.049 
0.079 

0.657 
~0.075 
0. 155 
0.077 , 
0.0 73 
0.028 
0.0 60 
0.071 

0.067 
0.046 0 .'O 58 
0.167 . 0.168 
0.069  0.08  1 
0.0 74  0.073 
0.026  0.027 ' 

0.061  0.061 
0.067  OiO69 

0.039 
0.174  ,0.146 ' 

0.061 , 0.068 
0.038 , 

0.039 

0.088 
0.245  0.258 
0.066  0.065  0.067 
0.053  0.056 
0.086  0.085 

0.061 
0.156 
0.062 
0.035 

. .  

0.08 2 
0.247 
0.066 
0.053 
0.083 , 

,o:o 14 
0.015 
0.014 
0.014 
0.00 1 
0.00 1 
0.001 
0.002 

0.030 
.0.016 
0.005 
0.006 

0.009 
0.010 
0.001 
0.004 
0.004. 

0.066 
0.056 

0.080 
0.073 
0.027 
0.061 
0.069 

0.168 

0.057 
0.156 
0.062 
0.035 

0.082 
0.24 7 
0.066 
0.053 
0.083 

1.237 
1.290 
1.084 
1.190 
1.014 
1.044 
1.009 
1.029 

1.691 
1.103 
1.085 
1.202 

1.109 
1.040 
1.012 
1.069 
1.04 7 
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TABLE 10 

Repl ica te   Data  and D e s c r i p t i v e   S t a t i s t i c s  for Tota l   Inorganic  Carbon  (mg/L) 
Measured in  the  AkaminbKishinena  Watershed and 

Some T r i b u t a r i e s   t o   t h e   F l a t h e a d   R i v e r ,  1979-1982 

Ar i thmet ic  
Mean 

11.0 
6.1 
8.1 
8.7 
7.8 
9.0 
11.3 

16.0 
9.0 
8.9 
14.0 
15.0 
12.3 
14.0 
13.0 

15.0 
6.7 
3.3 
8 .O 
9.3 

22.0 
8.7 
8.7 
18.7 
27.3 
19.0 

Standard 
D e v i a t i o n  

0.00 
0.00 
0.45 
1.17 
0.9 1 
0.00 
0.58 . 

0.00 
1.06 
0.23 
0.00 
0.00 
.O. 58 
0.00 
0.00 

0.00 
0.89 
0.00 
0.46 
0.64 

1 .oo 
1.12 
0.31 
0.58 
1.53 
0.00 

Geometric 
Mean 

11.0 
6.1 
8.1 
8.7 
7.7 
9.0 
11.3 

16.0 
9.0 
8.9 
14;O 
15.0 
12.3 
14.0 
13.0 

15.0 
6.7 
3.3 
8.0 
9.3 

22.0 
8.7 
8.7 
18.7 
27.3 
19.0 

Geometric 
Factor  

1 .oo 
1 .oo 
1.06 
1.14 
1.13 
1 .oo 
1.05 

1 .oo 
1.13 
1.03 

' 1 .oo 
'1..00 
1.05 
1 .oo 
1 .oo 

1 .oo 
1.15 
1 .oo 
1.06 
1.07 

1.05 
1.13 
1.04 
1.03 
1.06 
1 .oo 

Locat ion & Date Rep1 i c a t e s  

Ak amina Creek: 

1 1 .o 
6.1 
8.6 
8.5 
7.9 
9.0 
12.0 

16.0 
9.2 
9.0 
14.0 
15.0 
12.0 
14.0 
13.0 

15.0 
7.0 
3.3 
7.7 
8.9 

21 .o 
8.3 
8.6 
19.0 
26.0 
19.0 

3 Apr 1979 
15 May 1979 
14 June 1979 
29 Aug 1979 
8 Nov 1979 
26 Aug 1980 
28 Ju ly 1982 

11.0 
6.1 
8.1 
7.7 
6.8 
9.0 
11.0 

16.0 
7.9 
8.6 
14.0 
15.0 
12.0 
14.0 
13.0 

15.0 
5.7 
3.3 
8.5 
8.9 

22.0 
10.0 
8.4 
18.0 
2 7.0 
19.0 

1 1 .o 
6.1 
7.7 
10.0 
8.6 
9.0 
11.0 

16.0 
10.0 
9.0 
14.0 
15.0 
13.0 
14.0 
13.0 

15.0 
7.4 
3.3 
7.7 
10.0 

23.0 
7.9 
9.0 
19.0 
29.0 
19.0 

Kishinena  Creek: 

3 Apr 1979 
15 May 1979 
14 June 1979 
28 Aug 1979 
29 Aug 1979. 
8 Nov 1979 
26 Aug 1980 
28 July 1982 

E 1 der  Creek : 

3 Apr 1979 
15 May 1979 
14 June 1979 
29 Aug 1979 
8 Nov 1979 

Sage Creek: 

3 Apr 1979 
15 May 1979 
14 June 1979 
29 Aug 1979 
8 Nov 1979 
26 Aug 198'0 

c . .  
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TABLE 1 1 

R e p l i c a t e   D a t a   a n d   D e s c r i p t i v e   S t a t i s t i c s   f o r   T o t a l   O r g a n i c   C a r b o n  (mg/L)  Measured i n   t h e  
2 ' .-.Akamina-Kishinena  Watershed  and Some T r i b u t a r i e s   t o   t h e   F l a t h e a d   R i v e r ,  1979-1982 

I ., ' ,. . . .. 
. .  

L o c a t i o n  & Date 
..  . I . . <  

Ak amina  Creek : 

3 Apr.  1979 
15 May 1979 
14 June  1979 
29 Aug  1979 
8 Nov  1979 

26 Aug 1980 
28 J u l y  1982 

Kish inena  Creek:  

3 Apr  1979 
15 May 1979 
14 June  1979 
28 Aug 1979 
29 Aug  1979 
8- Nov  1979 

26 Aug  1980 
28 J u l y  1982 

Elder.   Creek: 

3 Apr 1979 
15 May 1979 
14 June  1979 
29 Aug  1979 

' 8 N O V '  1979 

Sage Creek: 

. 3 Apr 1979 
' 15 May 1979 

14 June  1979 
29 Aug 1979 
8 Nov  1979 

26 Aug 1980 

Rep1 i c a t e s  

L1.5 
3.2 
3.3 
3.8 
4.7 

L1  .o 
7. 1 

2.4 
1.9 
3.9 

L2.0 
2.5 
3.7 

L1  .o 
L0.67 

2.3 
6.9 
2.6 
4.7 
2.6 

L3.2 
3.1 
3.4 
4.3 

L3.7 
L.1 .o 

L1.5 
2.6 
2.6 
3.5 
2.6 

L 1  .o 
L0.59 

2.3 
2.5 
.4.6 

L2.0 
2.0 
2.. 2 

L1  .o 
L0.67 

L2.2 
8.5 
2.6 
4.5 
1.9 

L3.4 
4.1 
3.5 
5.1 

L3.9 
L1  .o 

L1.5 
2.6 
3.9 

L1:4 
4.7 

L1 .o 
L0.60 

2.3 
2.8 
3.5 

L2.0 
2.6 
4.4 
ii .o 
L0.67 

4.3 
7.3 
3.2 
3.4 

L1.4 

L3.0 
6.0 
3.4 
7.7 

L3.6 
L1 .o 

A r i t h m e t i c  
Mean 

L1.5 
2.8 
3.3 
2.9 
4.0 

L1  .o 
2.8 

2.3 
2.4 
4.0 

L2.0 
2.4 
3.4 

L1  .o 
L0.67 

. .  

2.9 
7.6 
2.8 
4.2 
2.0 

L3.2 
4.4 
3.4 
5.7 

L3.7 
L1  .o 

Standard Geometric Geometric 
D e v i a t i o n  Mean F a c t o r  

0.00 
0.35 
0.65 
1.31 
1.21 
0 .oo 
3.76 

0.06 
0.46 
0.56 
0;oo 
0.32 
1.12 
0.00 . 

0.00 

1.18 
0.83 
0.35 
0.70 
0.60 

0.20 
1.47 
0.06 
1.78 
0. 1.5 
0.00 

L1.5 
2.8 
3.2 
2.7 
3.9 

L1 .o 
1.4 

2.3 
2.4 
4.0 

L 2.0 
2.4 
3.3. 

L1  .o 
L0.67 

2.8 
7.5 
2.8 
4.2 
1.9 

L3.2 
4.2 
3.4 
5.5 

L3.7 
L1 .o 

1 .oo 
1.13 
1.23 
1.74 
1.41 
1.00 , 

4.18 

1.02 
1.22 
1.15 
1 .oo 
1.15 
1.43 
1 .oo 
1 .oo 

1.45 
1.11 
1.13 
1.19 
1.36 

1.06 
1.39 
1.02 
1.35 
1.04 
1 .oo 
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TABLE 12a 

Repl icate D a t a  and Descr ip t i ve   S ta t i s t i cs   fo r   Ex t rac tab le   Meta ls  (mg/L) Measured i n   t h e  
Akamina-Kishinena Watershed and Some Tr ibutar ies  to   the  F la thead  River ,  August .28-29.,-  1979 

Values  (except Hg) are mg/L; Hg i s  measured i n  p$L 

Locat ion & Date  Arithmetic  Standard  Geometric  Geometric 
Metal Rep1 icates Mean Deviat ion Mean Factor 

I 
I 

Akamina Creek, August 29: 

Ba 
Cd 
cu 
Fe 
Hg 
Mn 
N i  

Zn 
P b  

0.1 
L0.0005 

0.003 
0.012 

L0.05 
0.01 
0.002 
0.001 

LO.001 

0.1 
L0.0005 

0.002 
0.006 

L0.05 
0.01 
0.0 02 

LO.001 
LO.001 

0.1 
L 0.0005 

0.001 
0.004 

L0.05 
0.02 

.0.002 
0.00 1 

LO.001 

0.1 
L0.0005 

0.002 
0.007 

L0.05 
0.01 
0.002 
0.00 1 

LO.001 

0.0 
0.0000 
0.00 1 
0.004 
0.00 
0.0 1 
0.000 
0.000 
0.000 . .  

0.1 
L0.0005 

0.002 
0.007 

L0.05 
0.0 1 
0.002 
0.00 1 

LO.001 

1 .o 
1 .oooo 
1.743 
1.743 
1 .oo 
1.49 
1 .ooo 
1 .ooo 

. ,  1.000 

I 
I 
I 
'I 
.I 

Kishinena Creek, August 28: 
. .  

B. a 
Cd 
cu 
Fe 
Hg 
Mn 
N i  
Pb 
Zn 

0.1 
L0.0005 

0.002 
0.012 

LO.0 5 
0.0 1 
0.001 

LO.001 
co.001 

0.1 
L0.0005 
LO.001 

0.01 1 
L0.05 
0.03 
0.002 

LO.001 
0.001 

0.1 
L0.0005 

0.003 
0.0 12 

L0.05 
L0.02 

0.001 
LO.001 
LO.001 

0.1 ' . 

L0.0005 
0.002 
0.0 12 

LO.0 5 
0.02 
0.00 1 

LO.00 1 
LO.001 

0.0 
0.0000 
0.001 
0.00 1 
0.00 
0.0 1 
0.00 1 
.o.ooo 
0.000 

0.1 
L0.0005 

0.002 
0.012 

L0.05 
0.02 
0.001 

L 0.00 1 
LO.001 

^ '  '1  00. 
1 .oooo 
1.743 
1.052 
1 .oo 
1.74 
1.492. 
1 .ooo 
LOO0 

Kishinena Creek, August  29: 

Ba 
Cd 
cu 
Fe 
Hg 
Mn 
N i  
P b  
Z r i  

0.1 
L0.0005 
LO.001 
0.012 

L0.05 
0.03 
0.001 

L 0.00 1 
LO.001 

0.1 
L0.0005 

0.003 
0.012 

L0.05 
LO.01 

0.001 
LO.001 
LO.001 

0. 1 
L0.0005 

0.001 
0.013 

L0.05 
LO.01 

0.001 
L 0.00 1 
LO.001 

0.1. ' 

L0.0005 
0.002 
0.0 12 

L0.05 
0.02 
0.001 

LO.00 1 
LO.001 

0.0 
0.0000 
0.001 
0.00 1 
0.00 
0.0 1 
0 ~ 0 0 0  

0.000 
0.000 

0: 1 
L 0.0005 

0.001 
0.012 

0.0 1 
0.001. 

LO.001 
LO.001 

L0.05 

1 .o. 
1 .oooo 
1.88 6 
1.047 
1.00 ' 

1.886 
..l .ooo 
1 .ooo 
1 .ooo 

I 
I 
I 
'I 
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TABLE 12a (Continued) 

, , . .  , . .  
Locat  ion 8,' Date  Arithmetic  Standard 

Metal Rep1 icates 'Mean, Deviat ion 
Geometric Geometric 

Mean Factor 

Elder Creek, August 29: 

Ba 
Cd 
cu 
Fe 
Hg 
Mn 
Ni 
Pb 
Zn 

LO. 1 
L 0.0005 

0.006 
0.032 

LO.05 
0.02 
0.002 
0.00 1 

LO.001 

Sage Creek, August  29: 

B a  
Cd 
cu 
Fe 
Hg 
Mn 
N i  
4b 
Zn 

0.2 
L0.0005 

0.001 
0.'013 

LO.0 5 
L0.02 

0.001 
LO.001 
LO.OO1 

LO. 1 
L0.0005 

0.007. 
0.008, 

L0.05 
LO.01 

0.001 
LO.001 

0.001 

0.2 
L0.0005 

0.001 
0.014 

L0.05 
L0.02 

0.001 
LO.001 
LO.001 

LO. 1 
L0.0005 

0.005 
0.01  1 

L0.05 
0.01 
0.001 

L 0.00 1 
LO.001 

0.2 
L0.0005 

0.0 03 
0.0 13 

L0.05 
L0.02 

0.001 
LO.001 
LO.OO1 

LO. 1 
L0.0005 

0.006 
0.01 7 

L0.05 
0.0 1 
0.001 

LO.001 
LO.001 

0.2 
L0.0005 

0.002 
0.013 

LO.0 5 

0.001 
LO.001 
LO.001 

L  0.02 

0.0 
0.0000 
0.001 
0.013 
0.00 
0.0 1 
0.00 1 

0.000 
0.000 

0.0 
0.0000 

0.00 1 
0.00 
0.00 
0.000 
0.000 
0.000 

0.001 

LO. 1 
L0.0005 

0.006 
0.014 

L0.05 
0.0 1 
0.001 

L 0.00 1 
LO.001 

0.2 
L 0.0005 

0.001 
0.013 

L0.05 
L 0.02 

0.001 
L 0.00 1 
LO.001 

1 .o 
1 .oooo 
1.183 
2.067 
1 .oo 
1.49 
1.492 
1 .ooo 
1.000 

1 .o 
1 .oooo 
1.88 6 
1.044 
1 .oo 
1 .oo 
1 .ooo 
1 .ooo 
1 .ooo 
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TABLE 12b 

Replicate  Data and Desc r ip t i ve   S ta t i s t i cs  f o r  Extractable  Metals (mg/L) Measured i n   t h e  
Akamina-Kishinena Watershed and Some Tr ibu tar ies   to   the   f la thead  R iver ,  August 26, 1980 

Values  (except Hg ) are mg/L; Hg i s  measured i n  M/L 

Locat ion 8, 
Metal Rep1 icates 

Akamina Creek: 

Ba 
Cd 
cu 
Fe 
Hg 
Mn 
Ni 
Pb 
Zn 

Kishinena Creek: 

Ba 
Cd 
cu 
Fe 
Hg 
Mn 
N i  
Pb 
Zn 

Sage Creek: 

Ba 
Cd 
cu 
Fe 
Hg 
Mn 
N i  

Zn 
. P b  

0.2 
L0.0005 

0.001 
0.003 

L0.05 
LO.01 
LO.001 
L 0.00 1 
LO.001 

0.2 
L0.0005 
LO.001 
0.009 

L0.05 
LO.01 
LO.001 

LO.001 
LO.001 

0.2 
L0.0005 
LO.001 
0.017 

L0.05 
LO.01 
LO.001 

LO.001 
L 0.00 1 

0.2 
L  0.0005 
LO.001 
0.003 

L0.05 
LO.01 
LO.001 
0.001 

LO.001 

0.2 
L0.0005 
' 0.001 
0.020 

L0.05 
LO.01 
LO.001 
L 0.00 1 
LO.001 

0.2 
L 0.0005 
LO.001 
0.01 7 

L0.05 
LO.01 
LO.001 
L 0.00 1 
LO.001 

0.2 
L 0.0005 

0.001 
0.003 

L0.05 
LO.01 
LO.001 
0.00 1 

LO.001 

0.2 . 
L  0.0005 

0.001 
0.0 1  1 

L0.05 
LO.01 
LO.001 
L 0.00 1 
LO.001 

0.2 

L0;OOl 
L  0.0005 

0.0 17 
L0.05 
L 0.0 1 
LO.001 
L 0.00 1 
LO.001 

A r  i thnet   i c  
Mean 

0.2 
L0.0005 

0.001 
0.003 

L0.05 
LO.01 
LO.001 
0.001 

LO.001 

0.2 , 

L0.0005 
0.001 
0.01 3 

L0.05 
L 0.0 1 
LO.001 

LO.001 
LO.001 

0.2 
L0.0005 
LO.001 
0.01 7 

L0.05 
L 0.0 1 
LO.001 
L 0.00 1 
LO.001 . . .  

Standard 
Deviat ion 

0.0 
0.0000 
0.000 
0.000 
0.00 
0.00 
0.000 
0.000 
0.000 

0.0 
0.0000 
0;ooo 
0.00 1 
0.00 
ow00 
0.000 

:: 0.000 
0.000 

0.0 
0.0000 
0.000 
0.000 
0.00 
0.00 
0.000 
0.000 
0.000 

Geometric 
Mean 

0.2 
L  0.0005 

0.001 ' 

0.003 
L0.05 
LO.01 
LO.001 
0.00 1 

LO.001 , 

0.2 
L  0.0005 

0.013 
0.001 

L0.05 
L 0.0 1 
LO.001 
L 0.00 1 
LO.001 

0.2 
L 0.0005 
LO.001 
0.01 7 

L0.05 
L 0.0 1 
LO.001 
L 0;OO 1 
LO.001 

Geometric 
f a c t o r  

1 .o 

1 .ooo 
1 .ooo 
1 .oo 
1 .oo 
1 .ooo 
1 .ooo 
1 .ooo 

1.0000 

1 .o 
..1 ;oooo 
'' 1 .ooo 
1.515 
1 .oo 
1 .oo 
1 .ooo 
1 .do0 
1 .000 

1 .o 
1 .oooo 
1 .ooo 
1';ooo 
1'.00 
1 .oo 
1 .ooo 
1 .ooo 
1 &j' : 

3 .  
. .  

: . 
<.- . 
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TABLE 12c 

. .  
RePlicate'Oata and Descr ip t i ve   S ta t i s t i cs   fo r   Ex t rac tab le   Meta ls  (mg/L) Measured i n   t h e  
Akamina-Kishinena Watershed, and Some Tr ibutar ies  to  the  Flathead  River,   July 28,  1982 

Values  (except Hg) are mg/L; H g , i s  measured i n   m / L  

Locat ion & 
Metal 

Akamina Creek: 
cu 
Fe 
Hg 
!n 
Pb 
Zn 

Kishinena Creek: 

cu 
Fe 
Hg 
Mn 
Pb 
Zn 

. .  
Arithmetic  Standard  Geometric  Geometric 

Rep1 icates Mean Deviat ion Mean Factor 

0.002  0.001 

L0.05  L0.05 
LO.01  LO.01 

0.008 0.006 

0.002 0.002 
0.006 0.001 

0.001 0.002 
0.024 0.020 

L0.05 L0.05 
LO.01 LO.01 

~0.001 o.ooj 
0.002  .0.003 

0.002 0.00 1 0.001 1.633 
0.007 0.00 1 0.007 1.226 

L0.05 0.00 L0.05 1 .oo 
LO.01 0.00 LO.01 1 .oo 

0.002 0.000 0.002 1 .ooo 
0.004 0.004 0.002 3.550 

0.002 0.001 0.001 
0.022 0.003 0.022 

L0.05 -0.00 L0.05 
L 0.0 1 0.00 LO.0 1 

0.003 0.001 0.002 
LO.001 0.000 LO.001 

1.633 
1.138 
1 .oo 
1 .oo 
1.332 
1 .ooo 

I . .  

I 
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TABLE 13 

Repl icate  Data- and D e s c r i p t i v e   S t a t i s t i c s   f o r   T o t a l  Suspended Sediments  (mg/L) 
Measured i n   t h e   A k a m i m K i s h i n e n a  Watershed and. 

' Some T r ibu ta r ies   t o . . t he   F la thead   R ive r ,  1978-1982 I . .  

Arithmetic  Standard  Geometric  Geometric .' 
Locat ion  &Date Rep1 ica tes  Mean ' .Dev ia t ion  Mean Fac tor  

' 

D 

I 

Akamina  Creek : 

3 Apr 1979 2 
15 May 1979 3 
14 June 1979. ' 3  3 
29 Aug 1979 2  1 
8 Nov 1979 1 

28 Ju ly  1982 1 

Kishinena Creek: 

16 Aug  1978 
3 Apr 1979 

15 May 1979 
14 June 1979 
29 Aug 1979 
8 Nov  1979 

28 Ju l y  1982 

E lder  Creek: 

16 Aug  1978 
3 Apr 1979 

15  May 1979 
1?l 'June 1979 
29 Aug 1979 

E 
. 8  Nov  1979 

'Sage Creek: ' -  

2  1  1 
2 
4  5 
5 a 

10 3 
0 0 
2  2 

.1 
0 
6 
3 
1' 
7 

1  1 

4 
2 
0 

2 0.6 . 
2 0.0 '. 

5  1 .o 
6 , , 1.5 
.4. . .  5. 1 
0 0.0 
2 0.6 

0.0 

1.4 
0.7 
0.7 

- 

1 
2 
5 
6 
3 
0 . .  
2 

1 .o 
. 1.6 - 

1.5 
1 .o 
1.2 
1.3 

. ' . ,'3* 3. 

7 1..0' 
1.3 

1  1 .o 

5 1.3 
2 1.3 

- - 

I; 
1 

16 Aug 1978 .1 0 0 
3 Apr 1979 

15  May 1979 10 9 
14 June 1979 6  7 7. 8 
29 Aug 1979 3  2 0 
8 Nov 1979 3 

0 - - 0.6 
3 -  3 3 0.0 3 

9. 
1 .o 7 
1.5 

1 .o 
1.1 10 0.7 

2 
- 1 * 2  

1  2  2 1 00 2 ' ,107 
. f .  

' , -  - , -  

- ,  

. .  
' .  . ' 

. .  
. .  
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TABLE  14 

'.. , Repl jcpte  Data.and  Descr ip t ive  Stat is t ics   for .Tota1  D ' isso lved  Sol ids (mg/L) Measured 
-;i.n,the  Akamina-Kishinena  Watershed and Some T r ibu ta r ies   t o   t he   F la thead .R ive r ,  1978-1982 
. . .  
, . .. 

. .  , 

. .  , >  . .  
. .  

Locat ion'&  Date ' Rep1 ica tes  

Akamina Creek : 

3 Apr 1979 86  
15  May  1979 82 
14 June 1979 68 
29 Aug  1979 70 

28 J u l y  1982  79 
:-8 N O V  1979 80  

KiPhinena  Creek: 

16  Aug  1978 
3 Apr 1979 

15 May. 1979 
14 June ,1979 
29 A u g .  1979 
8 Nov 1979 

28.. J u l y  1982 

E lder  Creek: 

16 Aug 1978 
3 Apr 1979 

15 May 1979 
14 June 1979 
29 Aug 1979 
8 Nov  1979 

Sage Creek: 

16  Aug  1978 
3 Apr 1979 

15 May 1979 
14 June  '1979 

' 29 Aug ,1979 
8 Nov  1979 

94 
96 
88 
63 . 

100 
100 

71 

55 
59 
5 8 .  
43 
68 
55 

94 
115 

71 
60 

104 
125 

62 
7.5 

90 
91 
-73 
57 

103 
67 

92 

64 

66 
34 
60 

115 
112 
67 
56 

109 
116 

8 9  

77 
49 

100 
57 

t 92 

59 

104 

5 8 .  

109 
120 

84  

- 
- 

65 
!3 - 
- 

.89 
94 
79 

56 
.95  
101 
65 

59 

62 
39 
64 

- 

- 

104 
114 
69' 
58 

107 
120 

- 
- 
4 
4 '  - - 

4 
4 
8 
7 
5 
2 
7 

5 - 
6 

. 6  
6 - 

11 
2 
3 
2 

' 3  
5 

. .  

Ar i thnet ic  Standard 
Mean Dev ia t ion  

Geometric 
Mean 

- - 
65 
72 - - 

89 
93 
.7 9 

95 ' 

65 .  

56 

101 

59 

62 ' 

- 
38 
64 - 

104 
113 
69 
58 

lo! 
120 

, .  

Geometric 
Factor 

- 
- 
1.07 
-1 .o 5 - 
- 

1.05 

1'.  10 
1.13 
1.05 
1.02 
1.12 

1 -.04 

i .08 

1.10 
1.18 
1.09 

- 

- 

1.11 
1. .02 
1.04 
1.04 , 

1.03 
1.04 
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TABLE 15 

T o t a l   A r e a s   ( c d )  of Rocks  From  Which  Per iphyton 
Samples  Were C o l l e c t e d  

. I  . .  
Ak &i na Creek 
Rock 
No. Area - - 

A p r i l  3, 1979 

T 5A  232.0 
T 58 78 .O 
T 5C 50.7 
T5D 118.8 

May 15, 1979 

K ish inena  Creek   E l   der   Creek  
Rock  Rock 

No. Area  - NO Area  - - " 

T1A 
T1B 
T1C 
T1D 
T 2A 
T2B 
T2C 
T2D 
T3A 
T3B 
T3C 
T 30 

A1  60.7 K 1 
A2 37.7 K 2 
A3  50.0 K 3 
A4 12.3.2 K .  4 

K 5  
K 6  
K 7  
K 8  
K 9  
K10 
K11 
K12 
K13 
K14 
K 1'5 
K16 

112.0 T6A 
65.3 T6B 

102.6  T6C 
62.1 

337.2 
91.9 
90.2 

196.5 
164.7 
113.1 
81.6 

520.4 

79.2 
106.7 
182.6 

164.3 E l  
140.0 E2 
324.7 E3 
168.9 E4 
171.7 
89.6 

194.6 
180.5 
66.9 

149.'5 
248.1 
173.6 
76.3 

102.7 
92.7 
69.7 

Sage Creek 
Rock 

NO Area - - 

T 7A 197.4 
T  78 210.9 
T 7C 224.3 

114.8. S1 103.6 
93.9 s2 94.0 

101.7 S3  124.0 
121.1 54. 113.1 

June 14, 1979 

A 1  102.7 K i 58.8 E l  88.9 s1 1'55.7 

A2 92:4 K 2 89.8 E2 103.0 S2- 150.8 
A3  201.2 K 3  160.7 E3 186.4 S 3  32.0 
A4 90.7 K 4 89.3 E4 337.5 s4 112.3 

1 .  

. .  . ,  



TABLE 15 (Continued) 

Ak anina Creek Kishinena Creek El der  Creek Sage, Creek 
Rock Rock Rock Rock 

Area - No. Area - NO.  Area No. . Area 
", - .  _c 

NO - - - 
June 14, 1979 (Continued) 

K 5  
K 6  
K ?  
K 8  
K 9  
K 10 
K - l  1 
K 12 
K13 
K14 
K15 
K 16 

91.2 
52.9 

112.6 
8 3.3. 

12,9.3 
101 .o 
44.9 
24.8 
2 5.8 
93.8 
6.6.3 

146.8 

August 28-29, 1979 

A.1 ,445.2 Y .1 
A2  300.8 Y 2 
A3  85.8 Y 3  
A4  50.8 Y 4 

R -2 
R 3  
R :4 

'R 5 
R 6 '  
R ?  
R 8  
R 9  
R 10 
R11 
R 12 
R 13 
R14 
R 15 
R16 
R 17 
R 18 
R 19 
R 20 
R2 1 
R22 
R23 

R .1 

209.0 
105.2 
88.6 

191.4. 
2.5 1 .O, 
98.8' 

156.8 
84.8 

135.0 
270.8 
24  7.2 
209.0 
134.2 
119.0 
144.6 
128.4 
133.4 
185.0 
386.4 
164.4 . 
335.4 
148.8 
141.4 
113.2 
432.8 
182.2 
115.2 

E l  
E2 
E3 
E4 

82.4 s1 
285.8  52 
149.0  S3 
229.0  S4 

2 66.2 
135.8 

198.8 
122.2 

- 4.4 - 
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TABLE 15 (Continued) 

Ak amina  Creek , Kishinena  Creek E l  der  Creek Sage Creek 
Rock  Rock  Rock  Rock 

No. Area No. Area No. Area - - - - . . .. - - - No. Area - 
August 29, 1979 

R R  1 
RR 2 
RR 3 
RR 4 
RR 5 
RR 6 
RR 7 
RR 8 
RR 9 
RR 10 
R R l l  
RR 12 
RR 13 
RR 14 
RR 15 
RR 16 
RR17 
RR 18 
RR 19 
RR20 
RR2 1 
RR22 
RR23 
RR24 
RR25 
RR26 
RR 27 

November 8,  1979 

A 1  67.8 . K1 
A2  42.7 K2 
A3  75.4 K3 
A4 38.2 K4 

105.4 
77.4 
43.2 

122.4 
163.8 
12  1.8 
216.8 
62.6 
72.8 

120.8 
152.8 
64.8 
40.2 
89.2 
64.2 

150.4 . 

72.8 
84.6 

100.8 

41.6 
243.6 
541 .O 
192.0 
144.2 
199.0 
111.6 

s i  .2 

66.3 E l  
132.9 E2 
47.4 E3 

275.0 E4 

" .  

163.6 S 1  
119.4  S2 

75.7 s3 
56.9  S4 

71.3 
22.5 

150.9 
90.6 
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,TABLE .15  (Continued) 

Akamina  Creek Kishinena Creek E l  der Creek Sage Creek 
Rock  Rock  Rock  Rock 

No. Area - NO. Area __ - - - NO Area ' - N O  Area - - 

August 26, 1980 

A1  85.9 K1 70.8 
A2  63.7 K2 53.6 
A3  112.6 K3  161.5 
A4  45.4 K4 125.1 

Ju l y  28; 1982 

A 681.1 A 
B 155.2 B 
C 196.7 C 
D 148.0 0 

233.9 
180.7 
,206.0 
143.6 



A p r i l  1979 

Rock 
No. Chl. 
” 

‘T5B 13.0 
T 5C 13.2 

TABLE 16a 

Ch lorophy l l  2 Concentrations (mg/m2) o f  Per iphyton f rom 
Akamina Creek, 1979-1980 

May 1979 . June 1979 August 1979 November 1979 August 1980 

Rock Rock Rock Rock Rock 
No. Chl. No. Chl. NO. Chl.. NO. Chl. ’ N O .  .Chi. 
””””” 

A1  4.7  A1  0.78  A1  12.0  A1  1.73  A1  2.4 
A2 5.1 A2  1.13 . A2  1.0  A2  1.13  A2 .1.2 
A3  4.3  A3  14.6  A3  0.27  A3 0.85 A3 
A4 

1.3 
2.7  A4  2.91  A4 .0.07 A4  0.63  A4  4.6 
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TABLE 16b ’ 

Ch lo rophy l l  2 Concentrat ions (mg/m2) of-   Per iphyton  f rom 
Kishinena Creek, 1979-1980 

A p r i l  1979 .May 1979. June 1979 August 1979 November 1979 August 1980 

Rock Rock  Rock Rock . Rock Rock 
-A””””-- No. Chl No. Chl. ’ No. Chl. No. Chl. No. Chl. No. Chl. 

T1A 4.53 K1 0.13. K1 . 1.09 Yl 1.3 ’ K1 8.73 K1 3.8 
T1B 2.05 K2 1.7 -K2 0.45 Y2 0.53 K2 2.97 K2 10.2 
T1C 3.38 K3 1.9 K3 6.64 Y3 1.1 K3 1.42 K3 5.4 
T1D 6.88 ’ K4 16.0 K4 5.68, Y4 0.59 K4 1.09 K4 5.4 

’. T2B 2.33 K5  0.33 K5 , 
11.7 R1 0.54 

T2C 0.74 K6 2.3 K6 .l.06 R2 1.8 
T 38 6.85 K7 0.72 K7 7.35 R3, 1.4 
T3C 4.25 K8  5.9 K8 ‘ 1.15 R4 1.3 

Kg 0.24 K9 4.13 R5 0.83 
K10 0.32 K10 3.97 R6 0.71 
K11 1.94 K11 1.62 R7 0.49 
K12 9.23 K12 2.80 R8 0.35 
K13 0.50 K13 , 3.56 R9 0.66. 
K14 0.20 K14 1.71 R10 ,1.0 
K15 4.6 K15 1.45 R11 ’ 0.61 
K16 0.57 K16 1.37 R12 0.69 

R13 1.1 
R14 0.56 
R15 1.1 
R16 1.4 
R17 2.7 
R18  1.2 
R19 1.3 
R20 1.6 , 
R21 2.0 
R22 2.1 
R23 2.4’ . 
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TABLE 16b 

A p r i  1 1979 May 1979  June  1919, 

Rock  Rock  Rock 
No. Chl. No. Chl. No. Chl. 
""" 

(Continued) 

August  1979 November  1979 August '1980 

Rock  Rock Rock' 
No. Chl. No. Chl. No. Chl. 
""" 

RR1.  2.2 
RR2 1 .o 
RR 3 1.9 
RR4  1.2 
RR5 .1.2 
RR6  1.8 
RR7  1.8 
R R8  2.3 
RR9  0.88 
R R I O  1.5 
R R l l  0.'63 
R R 1 2  0.74 
RR13 0.54 
RR-14,  0.80 , ' (  .~ 
RR15  1.1 
RR16 0.32 . I .  

RR17  0.49 
RR18  1.2 
RR19  1.4 
R R ~ O  1.7 
RR21 1.5 
RR22 1.7 
'RR23 0.24 
RR24 . 1.,3 

RR26 1.2 
RR27 '1;4 

RR25 . 1.9 



TABLE 16c 

Ch lorophy l l  2 Concentrations (mg/m2) o f   Pe r iphy ton   f rom 
E lde r  Creek, A p r i l  - November 1979 

A p r l l  1979 May 1979 

T6A  7.75 E l  1.9 
E2 0.80 
E3  1.0 
E4  0.83 

I 

June 1979 August 1979 November 1979 
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Rock Rock R ocR - No. Chi. - No. - Chl. - NO.. Chlr 
Y 

E l  3.43 E l  0.3 i E l  5:9 7 
E2 2.,02 E2 5.3 E2 7.92 
E3  12.9 . E3. 2.2 E3  12.4 7 
E4  11.9 E4 21 .o E4 6.94 



' I  

I 
1 

TABLE 16d 

Chlorophyl l  2 Concentrations (mg/m2) of Per iphyton  f rom 
Sage Creek, May - November, 1979 

May 1979 June 1979 August 1979 November 1979 

Rock Rock Rock Rock 
- No. - Chl. No. Chl. No. Chl. I 7 - - - - No. - Chl. 

s1 0.3 1 s1 5.14 S1  1.7 s1 15.53 
s2 0.60 S2  0.32 S2  3.5 52 14.39 
s3  1.1 53 0.25 S3 2.6 s3  17.26 

- s4, 0.92 54 0.21 s4 2.3 s4 51.10 
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TABLE 17 

, .  . .  
. ' i ,. . ,  

. .  .A, Li s t  o f  .,A1 1 . Chrysophyta ,, . Chlorophyta and Cyanophyta Species 
. . .  . .,. ..~' ' . Col.lected fran 'the Akamina-Kishinena  Watershed  and 

. .  . Adjacent Tributaries  to  the Flathead  River, 1978-1982 
I '  

. ,  
. ,.. 

. . .  . I  

' . " I  
I .  

, .  

. . ,- 

Chrysophyta - 'Baci 1 jariophyceae 

Fragi3,ariaies 

Ceratoneis  arcus (Ehr.) Kiitz. 
Ceratoneis var. anphioxys (Rabh. 1 Brun 
D i a t m  elongatuti Lyngb. 

" D i a t m  hiemale var. quadratun (Ki i tz.)  Ross 
D i a t m   . v u l w r e  Bory 
Fragi   lar ia capucina Dem. 
Fragi l a r i a  construens (Ehr. 1 Grun. 
Fragi'laria construens var.  binodis (Ehr.) Grun. 
Fragi.laria construens var.  venter (Ehr.) Grun. 
Fragi  lar.ia  crotonensis K i  t ton  
Fragi  laria  leptostauron (Ehr. 1 Hust. 
Fragi   lar ia vaucheriae (Kiitz.) Peters. 
Meridion  circulare'(Grev.)'Ag. 
Heridion  'circulare  var.  constrictun  (Ralfs) V.H. 
Synedra  acus var.  radians (Kutz. 1 Hust. 
Synedra  acus var. angustissima Grun. 
Synedra  runpens var.  fragilarioides Grun. 
Synedra ulna (Nitz..) .Ehr. 
Synedra ulna  var . oxyrhynchus (Ki i tz .  1 V .H. 
Tabellaria  fenestrata (Lyngb.) Ki j tz. 
Tabellaria  flocculosa (Roth.) K i i t t .  

" Diatana  hieniale (Lyngb.) Heib. 

Achnanthales 

Achnanthes f lexe l la  (Kutz.) Brun. 
Achnanthes lanceolata (Brkb. 1 Grun 
Achnanthes ,microcephala  (Kutz.) Grun. 
Achnanthes minutissima,Kiitz. 
Achnanthes sp: 
.Cocconeis placentula Ehr. 
Rhoicosphenia curvata (Ki i tz.1 Grun. 

- 52 - 
I 
I 
3 
I 
I 
I 
I 
I 

I 
a, 

1 
1 

c 
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TABLE 17 (Continued) 

Naviculales 

Amphipleura pellucida (Kiitz.) Kiitz. 
Pmphora coffeaefonnis (Ag.) Kiitz. 
Anphora ovalis (Kiitz.) K i i tz .  
Pmphora  sp. 
Ananoeneis e x i l i s  (Kiitz.) C1. 
Cybe l la   a f f in is  Kiitz.. 
Cymbel l a  caespitosa (Kiitz.) Brun 
Cymbella cistula (Henpr.) Kirchn. 
Cymbella  mexicana (Ehr.) C1. 
Cybel l a  prostrata (Berk.) C1. 
Cymbel l a  sinuata G r e g .  
W e 1   l a  turgida Greg. 
C m l l a  ventricosa  (Kiitz.) Ki i tz. 
Cybella sp. 
Diploneis decipiens C1 .-Eu. 
Frustul ia  rhahides (Ehr.) DT 
Garphonema nmi natum  (Lyngb. ) Ag. 
Ganphonema  herculeanum Ehr. 
Garphonema intr icatun Ki i tz .  
Garphonima . lanceolatum Ehr. 
Ganphonema ol.i.vaceoides var.  densestriata Hust. 
Garphonema  01  ivaceum  (Lyngb. ) Kii tz. 
Ganphonenia parvulun (Kiitz.) K i i tz .  
Ganphonema  sp. " 

Gyrosigna.sciotense (Sulliv. 8 Wormley) 
Navicula arvensis Hust; 
Navicula  bicephala.Hust. 

Navicula pklliculosa  Hilse 
Navicula  radiosa Kiitz. ' 

Navicula sal'inarum var.  intermedia (Grun.) C1. 
Navicula scutelloides W. Sm. gt Greg.  
Navicula tripunctata ' ( 0 : ~ .  mi .) 
Navicula v i r idula (Kiitz.) Ehr. 
Navicula.'sp; B . , ' 

Navicula-sp.. . " . 

Pinnularia Sp. ' . .  

Staiironei s ancks Ehr . 
Staur%ineis sp.'. . 

. .  

Neidium"sp. " . ,  _ .  . ' 

, .  . .  

, . >  . . .  

. i  

. .  



. .  

Denticula elegans K i t z .  
€pi themia 'sorex Kiitz. 
Epithemia turgida (Ehr.) Kiitz. 
Nitischia  acicularis (Kiitz.) W. Sm. 
Nitzschia  di'ssipata (Kiitz.) Grun. 
N i  t ischia  'frustulun (Kiitz. Grun. 
N i  tzschia hantzschiana Rabh. 
Nitzschia  linearis W. Sm. . 

Nitzschia.palea (Kiitz.) W. Sm. 
N i  tzschia"sp. . ,, ., , 

Surirel l a  angustata Ki i tz .  
I .  

. .. . I  

. 0 . ;  .. . 
Chrysophyta - ,Chrysophyceae 
Hydrurus foetidus ( V i  li . I  Trev. 
Unidentified Species 

Chlomphyta- 

c l o i t e r i i  ip. 
Cosmar i un .,:ssp . 
M i  crospora 'sp. 
h w t i a  sp. . . -  . ,  

Oedosoniuri sp. 
Spi rogyra. sp. 
Stiaeocloniun sp. 
Ulothrix zonata (Weber 8-8Hohr) K i t z .  
Ulothrix sp. 
Zygnema sp. 
Unidentified fil.amentous 
Unidentified  unicellular 

Gloeotrichia %p. 
Lyngbya sp. 
Herismpedia sp. 
Oscillatoria sp ... A 
Oscillatoria sp. B 
Osci 1 lator ia sp. 
Nostoc verrucosun Vauch. 
Spirulina sp. 
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TABLE 18 

Percent  Carposition (by volume)  of  .Periphyton in 
Qualitative Swples Collected  fran ume Tributaries to the 

North  Fork of the  Flathead  River,  August  16, 1978 

+ denotes  that  the  algal  group  or  species made up < 52 

++ denotes  that  the  algal  group  or  species made up 5 - 2 a  
of  total  algal  volune  examined 

of  total  algal  volume  examined 

of  total  algal  volume  examined 
+++ denotes  that  the  algal  group  or  species made 'up >202 

Spec i es 

Chrysophyta 
Baci 1 lariophyceae 

Cymbel  la  spp. 
Gunphonema spp. 
Ceratonei s arcus 

Non  Diatan  Chysophytes 
Hydrurus  foeti  dus 

Chlorophyta 
Closterium  sp. 
Ulothrix  zonata 
Ulothrix  sp. 

Cyanophyta 
Osci 1 latoria  sp. 
Nostoc  verrucosun 

*wa jor  Spec i es 

I 
. .  

Kishinena 
Creek 

+++ 

* 

Elder 
Creek 

+++ 

* 

++. " 

+++ 
+++ 
++ 

+ 
+ 

Sage 
Creek 

++ * 
* 
* 

+++ 

+ 
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TABLE 19 

Percen't Conposition (by volume') o f  Diatan and Non-Didtk 
Periphyton collected fran the Akapina-Kishinena 

ktershed and Adjacent Tributaries  to the  Flathead  River 
1979-1982 

Algal  canposition of  qual i tat ive samples i s  r e j b r t e d .  i n  
intervals  of percent canpositioii (by Volunie)  ,as fol'lrjus: 

+ denotes that the  al'gal. group or speiies nkde up 

++ denotes that the algal group or species made  up 

+++ denotes. that the algal g h p  or species made'  up 

, < 52 of  total  algal volume exaniried 

5-202 of total  algal volume ex*i ned 

>ZW of  total  algal' VOIW examined 



I 

1 

I 

Date: A p r i l  3, 1979 
S t a t i o n :  Akamina  Creek 

Spec i es 

Rock Number 

5A 58 5c 5D 

Chrysophyta 
B a c i l l a r i o p h y c e a e  35  59  60  65 
Non-Diatom  Chrysophytes 

Hydrurus f oe t   i dus  0 0 0 0 
U n i d e n t i f i e d   s p e c i e s  0 0 0 0 

C h 1 orophyt  a 
C los ter ium sp. 
Cosmar i um sp. 
M i c r o s p o r a  sp. 
Mouqeot i a sp. 
Oedogonium  sp. 
Sp i roqyra  sp. 
S t igeoc lon ium sp. 
U l o t h r i x   z o n a t a  
U l o t h r i x  sp. 
Zyqnema sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

0 
0 
0 
0 
0 
0 
0 

8 
' 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 

Cyanophyta 
G l o e o t r i c h i a  sp. 0 0 0 0 
Lynqbya sp. 0 0 0 0 
Merismopedia sp. 0 0 0 0 
O s c i l l a t o r i a  sp. A 0 0 0 0 

' . O s c i l l a t o r i a  sp. B 0 0 0 0 
Osc i  1 l a t o r i  a 'sp. 65 4 1  40 35 
Nostoc  verrucosum 0 0 0 0 
S p i r u l i n a  sp. 0 0 0 0 

I 
1 
I' 

- 
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Date: A p r i l  3, 1979 
S ta t i on :  ' K'ishinena  Creek 

Spec ieS : .  

Rock Number 

1A  1B . 1C  1D  2A , 28  2C. 2D 

Ch rysophyta 
Bac i l la r iophyceae 
Non-Diatom  Chrysophytes 

Hydrurus f oet  idus 
Unident i f ied  spec ies 

C h 1 orophyt a , 

Closter ium sp. 
Cosmar ium sp . 
Microspora, sp. 
Mouqeot i a sp. 
Oedogonium sp. 
Sp i roqy ra  sp. 
St igeoclonium sp. 
U lo th r ix   zonata  
U l o t h r i x  sp. 
Zyqnema  sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

Cyanophyta 
G loeo t r i ch ia  sp. 
9nqb.ya sp. 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 
O s c i l l a t o r i a  sp. B 
O s c i l l a t o r i a  sp. 
Nostoc  verrucosum 
S p i r u l   i n a  sp. 
- 

99 100 99  100 100 100 100 gg 

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

0 0 0 0 0 0 . 0 0  
0 0 0 0 0 0 0 0  
0 0 0 0 0 0 . 0 0 '  
0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0  
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 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 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0  
0 0 0 0 0 0 . 0  0 
0 0 0 0 0 0 0 0  
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Date: ' A p r i l  3, 1979 
Stat ion:   K ish inena Creek  (Continued) 

Rock Nunber 

Spec i es 3A 3 B  3c 3D 

Chrysophyta 
Bac i l la r iophyceae 
Non-Diatom Chrysophytes 

Hydrurus f oet  idus 
Un ident i f ied   spec ies  

Chlorophyta 
Closter ium sp. 
Cosmar i um sp. 
M icrospora- sp. 
Mouqeot i a sp. 
Oedogonium sp. 
Spiroqyra sp. 
Stigeoclonium sp. 
Ulo thr ix   zonata  
U l o t h r i x  sp. 
Zygnema. sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

Cyanophyta 
G loeo t r i ch ia  sp. 
Lynqbya sp. 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 

' O s c i l l a t o r i a  sp. B 
O s c i l l a t o r i a  sp. 
No:stoc  verrucosum 
S p i r u l   i n a  sp. 

100 100 99 100 

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 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 
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Date: . , A p r i l  3, 1979 
S ta t i on :  E lde r  Creek 

Species 6A . 

Rock Number 

68 6C 

Ch rysophyt a 
Bac i l la r iophyceae 
Non-Diatom  Chrysophytes 

Hydrurus  foet   idus 
Unident i f ied  spec ies 
> , I .  

Chlorophyta 
Closier ium sp. 
Cosmar i um .:sp. 
Microspora sp. 
Mouqeot i a sp. 
Oedogonium sp. 
Spiroqvra sp. 
St igeoclonium sp. 
U lo th r ix   zonata  
U l o t h r i x  sp. 
Zyanema  sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

Cyanophyta 
G loeo t r i ch ia  sp. 
iynqdva sp. 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 
b s c i l l a t o r i a  sp. B 
O s c i l l a t o r i a  sp. 
Nostoc  verrucosum 
sp. i ru1  ina sp. 
- 

98 3 

8 
0 

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

10 19 

0 0 
0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
90 

0 
0 
0 
0. 
0 
0 
0 
0 
0.8 
0 
80.2 

I '  
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Date: A p r i l  3, 1979 
Sta t ion :  Sage Creek 

Rock Number 

Species 7A  78 7c 

Ch rysophyta 
Bac i l la r iophyceae 
Non-Diatom  Chrysophytes 

Hydrurus f oet  idus 
Unident i f ied  spec ies 

Chlorophyta 
Closter ium sp. 
Cosmar ium sp. 
Microspora sp. 
Mouqeot i a sp. 
Oedogonium sp. 
Spiroqyra sp. 
St igeoclonium s,p. 
Ulo thr ix   zonata  
U l o t h r i x  sp. 
Zyqnema  sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

Cyanophyta 
G loeo t r i ch ia  sp.' 
Lynqbya sp. 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 
O s c i l l a t o r i a  sp. B 
O s c i l l a t o r i a  sp. 
Nostoc  verrucosum 
S p i r u l   i n a  sp. 

45  

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
55 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

9 7  9 6. 

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 
0 
3 
0 
0 
0 



'. . . .~ 

. .  
. .  

Date: . May  15, 1979 
S ta t i on :  Akamina  Creek 

. .  
Rock Number 

Species ': A1  A2  A3  A4 . 
. .. .. 

. _  . 

Ch rysophyta 

. , Non-Diatom  Chrysophytes 
Hydrurus f oet  idus 
Un.id,ent i f  ied  species 

Bac i l la r iophyceae 

Chlorophyta . ' 

Closter ium sp.. 
Cosmar i um sp. 
Microspora sp. 
Mouqeot i a sp. ' 

Oedogonium sp. 
Spiroqyra sp. 
St igeoclonium sp. 

.U lo th r ix   zonata  
U l o t h r i x  sp. 
Zyqnema  sp. 
U m i d e n t i f i e d   u n i c e l l u l a r  

100 90 

0 0 
0 0 

0 

0 
0 
0 
0 

0 
0 
0 
0 

0 

0' 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Cyanophy t a 
Gloeo t r i ch ia  sp. 
Lynq  by a sp . 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 
, O s c i l l a t o r i a  sp. B 
O s c i l l a t o r i a  sp. 
Nostoc  verrucosum 
S p i r u l i n a  sp. 
- 

0 
0 
0 
0 
0 

t r a c e  
0 
0 

10 
0 
0 
0 
0 
0 
0 
0 

95 100 

0 0 
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 - 62 - 

I 
I 
I 
I 
I 

I 



i 
1 
I 
I 
u 
,I 
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Date: May  15, 1979 
Sta t ion :  Kishinena  Creek 

Rock Number 

Species  K1 K2 K3 K4 K5 K6 K7 K8 

Chrysophyta 
Bac i l la r iophyceae-  
Non-Diatom  Chrysophytes 

Hydrurus f oet  idus 
Unident i f ied  spec ies 

Chlorophyta 
Closter ium sp. 
Cosmarium sp. 
M icrospora sp. 
Mouqeot i a sp . 
Oedogonium sp. 
Spiroqyra sp. 
Stigeoclonium sp. 
Ulothr ix   zonata 
U l o t h r i x  sp. 
Zygnema  sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

Cyanophyta 
Gloeotr ich. ia sp. 
Lynqbva, sp. 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 
O s c i l l a t o r i a  sp. B 
O s c i l l a t o r i a  sp. 
Nostoc  verrucosum 
Sp i ru l i na .  sp. 
- 

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

0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 4  
0 0  0 1.6 0 0 0 0 
0 0 . 0  0 0 0 0 0 
0 2  1.6' 2.4  2.5 0 6 0 
0 0 0 0 0 0 0 0  
0 0 . 2.4 0 2.5 0 . '  0 .' 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  
, o  0 0 5.4 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 . 0 0  
0 8  7 0 0 4 3 0  
0 0 0 0 0 0 - 0 0  
0 0 0 0 0 0 0 ' 0  
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Date: , May  15, 1979. 
Stat ion:   Kishi ,nena Creek  (Continued) 

> .  . ". . Rock Number 

Species K9 K10 K11 K12  K13  K14 K15 K16 
. .  

Chrysophyta 
Baci l lar iophyceae 
Non-Diatom Chrysophytes 

y H drurus  foet idus 
Uni'dent i f  ied  species 
. .  

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

Chlorophyta ' .  

Cl'osterium :sp. 
Xosmar i urn .sp . 
M icrospora sp. 
Mouqeot i a sp. 
Oedogonium sp. 
Spi,roqvra sp. 
S t  igeocloniuni .sp. 
U1othr:ix z0nat.a 
U l o t h r i x  sp. 
Zyqnema  .sp. 
Unident i f ied  .un ice l l ,u l .ar  

Cyanophyta 
G1 oeo t r i ch ia  sp. 
Lyndbva , sp. 
Merismopedia sp. 
0 s c i . l l a t o r i a  sp. .A 
0 s . c i l l a t o r i a  sp...B 
O s c i l l a t o r i a  sp. 
'Nostoc  .verrucosum 
Sp4rul ina sp. 
- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 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 .o 0 

0 0 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 . 0  
- 0 0 0 0  
.o 0 3 ' 0  
.o 0 0 0 
p 0 0 ' 0  

2 
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 ,o 0 0 ' 0  0 0 
o o o o . , o o o o  

,o 3 0 20 0 0 .,* 0 
0 0 .o .o .o 0 -0 0 
0 0 0 0 . 0 0 0 0  

?percent ages unavai  1 ab1 e 
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Date: May 15, 1979 
Sta t ion :  E lde r  Creek 

Rock Number 

Spec i es E l  E2 E3 E4 

Chrysophyta 

Bac i l la r iophyceae 80 74 
Non-Diatom  Chrysophytes 2 5  

Hydrurus f oet  idus t r a c e  * 
Unident i f ied  spec ies -15  * 

90 60 

0 40 
9 0 

Chlorophyta 
Closter ium sp. 
Cosmar i urn  sp. 
M icrospora sp. 
Mouqeotia sp. 
Oedogonium sp. 
Spiroqvra sp.  
Stigeoclonium sp. 
Ulothr ix   zonata 
U l o t h r i x  sp. 
Zygnema  sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

Cyanophyta 
G loeo t r i ch ia  sp. 
Lynqbya.sp. .. 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 
O s c i l l a t o r i a  sp. B 
0 s c . i l l a t o r i a  sp. 
Nostoc  verrucosum 
S p i r u l i n a  sp. 
__L 

*percentages  unavailable 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0. 

0 
0 
0 
5 
0 

0 

0 .  

0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 

0 
0 
0 
0 
0 
0 
0 
0 

t r a c e  
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 

.o 
0 
0 
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Date: May  15, 1979 
S ta t i on :  Sage Creek 

1.. 

. ,  

Rock Number 

Specie's- , . . s1 s2 53 ' s4 
. .  . .  

Chrysophyte ' 

Bac i l la r iophyceae 
Non-Diatom  Chrysophytes 

.Hydrurus f oet  idus 
.dnidenti f ie.b  specjes 

.' 1 

Chlorophyta 
CI oster  i um sp. 
.Cosmar i um sp . 
Microspora sp. 
Mouqeotia sp. 
80edogonium sp. 

. ... Spiroqyra sp.. 
S t.i geoc 1 onjym sp. 
UJothrix  zonata 
U.1 o t h r i x  sp. 
Zyqnema  sp. 
Unident i f4ed  un9cel - lu lar  

Cyanophy t a 
Gl..oeotrichia  ip. 
Lynqbya ip .  
Mcrismopedia sp. 
O s c i l ' l a t o r i a  sp. A 
bsc i1 , la to r ' ia  sp. B 

4sc i . l . l a to r i a  sp. 
1Nost.oc -veri--ucown 
' S p i r u l i n a  sp. 

*percentages  unavailable 

55 
43 * 
* 

0 

0 
0 

0 
0 
0 
0 
0 
.O 
0 
0 

0 
0 
.o 
.O 
0 
2 
0 
0 

40 

60 
.o 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

0. 

40 55 
4 5  

60 * 
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 

I 
I 
B 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
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Date: June 14, 1979 
Sta t ion :  Akamina  Creek 

I 
I 
I 
I 

Rock Number 

Species A1  A2  A3  A4 

Chrysophyta 
Baci l lar iophyceae  95 
Non-Diatom Chrysophytes 

Hydrurus f oet  idus 0 
Un ident i f ied   spec ies  3 

C h 1 orophyt a 
Closter ium sp. 
Cosmar i um sp. 
Microspora,sp. 
Mouqeot i a sp. 
Oedogoniuy sp. 
Spiroq~yra sp. 
St igeoclonium sp. 
U lo th r ix   zonata  
U l o t h r i x  sp. 
Zyqnema sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Cyanophyta 
Gloeot r i ch ia .  sp. 
Lynqbva sp. 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 
O s c i l l a t o r i a  sp. B 
O s c i l l a t o r i a  sp. 
Nostoc  ,verrucosum 
Sp i , ru l ina  sp. 
- 

60 

0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

, o  

50 

15 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

75 

0 
20 

0 

0 
0 
0 
0 
0 
0 
0 
.o 
0 

9' 

0 0 0 
0 0 0 
0 0 0 

40 0 0 
0 17.5 5 
0 17.5 0 
'0 0 0 



. '  . 
I .  

,. . 
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Date:  June '14, 1979 
Stat ion: .   K ish inena Creek 

Species. ' , :, 

- 68 2 

' Rock Number 

K1 ' K2 K3 K4 K5 K6 K 7  K8 

Ch rysophyta 
Baci l l .ar iophyceae 
Non-Diatom  Chrysophytes 

Hydrurus f oet  idus 
Urii 'dentif. ied.  species 

Chlosophyta 
Closter ium sp. 
Cosmar,ium .sp. 
M i 'crospora sp. 
Mouqeot i a sp. 
Oedogonium sp. 
Spiroqvra sp. 
St igeoclonium sp. 
U l o t h r i x ,  zon'ata 
U l o t h r i x  sp. 
Zyqnema  sp. 
U n i d e n t i f i e d   u n i c e , l l u l a r '  

Cyanophyt a. 
G1oeotr lchia.sp.  
Lynqbya, sp. 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 
O s c i l l a t o r i a  sp. B 
0sc.i.l l a t o r i  a sp. 
Nostoc-  verrucosum 
S p i r u l   i n a  sp. 
- 

96  90  46. 46  50  90 52 90 

1 7 4 4 0 0 t r a c 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 
0 0 0 ' 0 . 0  0 0 0 
0 0 0 0 0 0 0 ' 0  
0 0 2 0 0 ~ 0 3 0  

' 0 .  0 0 0 0 . 0 . o .  0 
0 0 0, O . ' O  0 0 . o  
o o o p - 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 O . ' . 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 40. 45 0 4.5 7 
3 3 48 10 5 10 40.5 3 
0 0 0 . 0  0 0 0 0 
0 0 0 O ' , O  0 0 0 



I 
1 
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Date:  June 14, 1979 
Station:  Kishinena  Creek  (Continued) 

Rock Number 

Spec 1 es K9 K10 K11 K12 K13 K14 K15 K16 

Chrysophyta 
Bac i l la r iophyceae 80  80 95  90 89 65 80 80 
Non-Diatom  Chrysophytes 

Hydrurus f oet   idus 10 10 0 6 0 35 10  10 
Unident i f ied  spec ies 0 0 0 0 0 0 0 0  

Chlorophyta 
Closter ium sp. 
Cosmarium sp. 
Microspora sp. 
Mouqeot i a sp. 
Oedogonium sp. 
Spiroqyra sp. 
St igeoclonium sp. 
U lo th r ix   zonata  
U l o t h r i x  sp. 
Zyqnema  sp. 
U n i d e n t i f i e d  

Cyanophyta 
G loeo t r i ch ia  
Lynqbya sp: 
Merismopedia 
O s c i l l a t o r i a  
O s c i l l a t o r i a  
O s c i l l a t o r i a  
Nostoc  verrucosum 
Spirul . ina sp. 
- 

. I  

*percentages  unavailable 

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  
3 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 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  

7 7  11 
0 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  o * o o  7 
* 0 0 4 * 0 6 0  
* * 3 0 0 0 4  3 
0 0 0 ' 0  0 0 0 0 
0 0 0 0 0 0 0 0  



. .  
Date: --: .June 14, 1979 
Station':  E l d e r  Creek 

Rock Number 

Species E l  E2  E3 E4 

Ch rysophyt  a 
Bac i l la r iophyceae 
NontDiatom  Chrysophytes 

Hydrurus  foet  idus 
Un ident i f ied   spec ies  

Chlorophyta . ' 

Clostecium.sp. 
Cosmarium sp. 
Microspora sp. 
Mouheot i a sp. 
Oedogonium sp. 
Spiroqyra. sp. 
St igeoclonium sp. 
U.lothr i.x . zonat  a 
U l o t t i r i x  sp. 
zyqn&a sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

Cyanophyta' 
G loeo t r i ch la  sp. 
Lynqtiva. sp. 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 
O s c i l q a t o r i a  sp. B 
O s c i l d a t o r i a  sp. 
Nostoc  verrucosum 
S p i r u l i n a  sp. 
- 

60 

30 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

10 
0 
0 
0 

- 70 - 

90 5 5  60 
45 

0 * 35 
0 * 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

*Percentages unava i lab le  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

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



Date: June 14, 1979 
S t a t i o n :  Sage Creek 

Spec i es 

- 71 - 

Rock  Number 

s 1  s2 s3 54 

Chrysophyta 
Bac i 1 la r i ophyceae  
Non-Diatom  Chrysophytes 

Hydrurus f o e t   i d u s  
U n i d e n t i f i e d   s p e c i e s  

Ch lo rophy ta  
C l o s t e r i u m  sp. 
Cosmar ium sp. 
M i c r o s p o r a  sp. 
Mouqeot i a sp. 
Oedogonium  sp. 
S p i r o q v r a  sp. 
S t i g e o c l o n i u m  sp. 
U l o t h r i x   z o n a t a  
U l o t h r i x  sp. 
Zyqnema sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

Cyan,ophyta 
G l o e o t r i c h i a  sp. 
Lynqbya sp. 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 
O s c i l l a t o r i a  sp. B 
O s c i l l a t o r i a .  sp. 
Nostoc  verrucosum 
S p i r u l - i n a  sp. 
- 

50 

49 
0 

0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

70 

30 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

100 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

65 

35 
0 

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

0 
0 
0 
0 
0 
0 
0 
0 



Date: ' June  14, 1979 
Station: :Qualitative  Samples 

Station 

Species. 
Akamina . Elder 
Creek Creek 

.. . . , .  . ' .  

- 12 - 

Chrysophyta 
Baci  l:l,ard.ophyceae 
Non-Diatom  Chrysophytes 

. .  

++ +++ 

,Hydrur,us  .foetidus , ttt +++ 

Chlorophyta 
0edogoni.m  sp. + 

+ denotes  that  the  algal  group or species made up 

t+ denotes  that  the  algal  group or species  made up 
< S I  of  total  algal  volume  examined 

5-20% of total  algal  volume  examined 

~ 0 %  of  total  algal  volume  exainined 
ttt denotes  that  the.  algal  group or species madeup ' ' 

. .  
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Date: August 29, 1979 
Sta t ion :  Akamina Creek 

Rock Number 

Species A1  A2 A3 A4 

Ch rysophyta 
Bac i l la r iophyceae 
Non-Diatom  Chrysophytes 

Hydrurus  foet  idus 
Unident i f ied  spec ies 

Chlorophyta 
C1 oster ium sp. 
Cosmarium sp. 
Microspora sp. 
Mouqeot i a sp. 
Oedogonium sp. 
Spiroqyra sp. 
St igeoclonium sp. 
U lo th r ix   zonata  

Zygnema_  sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

" U l o t h r i x  sp. 

Cyanophyta 
G loeo t r i ch ia  sp. 
Lynqbya. sp. 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 
O s c i l l a t o r i a  sp. B 
O s c i l l a t o r i a  sp. - Nostoc  verrucosum 
S p i r u l   i n a  sp. 

49 

0 
0 

0 
0 
0 
0 
0 
0 

51 
0 

0 
0 

9 

0 
0 
0 
0 
0 
0 
0 
0 

. .  

100 100 98 

0 0 0 
0 0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
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 
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Date:  .August 28, 1979 
Stat ion ' :  . .  , '  K ish inena  Creek  

Species 

R o c k  Number 

Y1 Y2 Y3,. Y4 

Chrysophyta 
B a c i l l a r i o p h y c e a e   9 6  
Non-Diatom  Chrysophytes 

Hydrurus f oe t   i dus  0 
U n i d e n t i f i e d   s p e c i e s  0 

C h l o r o p h y t a .  
.C los te r ium sp. 
Cosmar i um sp. 
M ic rospora  sp. ' 

Mouqeot i a sp. 
Oedogonium  sp. 
S p i r o q y r a  sp. 
S t i geoc lon ium sp. 
U l o t h r i x   z o n a t a  
U l o t h r i x  sp. 
Zyqnema sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

Cyanophyta 
G l o e o t r i c h i a  sp. 
Lynqbya sp. 
Merismopedia sp. 
O s c i l l a t o r i a -  sp. A 
O s c i l l a t o r i a  sp. B 
O s c i l l a t o r i a  sp. 
Nostoc  verrucosum 
S p i r u l i n a  sp. 
- 

0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 

97  100 

0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
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 

60 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 '  
0 

16 
24 
0 
0 
0 

I 
I 
I 
I 
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Date:  August  28,  1979 
Sta t ion :   K ish inena  Creek   (Cont inued)  

Spec i e s  

Rock Number 

R1 R2 R3 R4 R5 R6 R7 R8 

Chrysophyta 
B a c i l l a r i o p h y c e a e  
Non-Diatom'  Chrysophytes 

Hydrurus f o e t   i d u s  
U n i d e n t i f i e d   s p e c i e s  

Ch lo rophy ta  
C l o s t e r i u m  sp. 
Cosmar i um sp . 
M i c r o s p o r a  sp. 
Mouqeot i a sp. 
Oedogonium sp. 

95  96  97  90  96 98 96 98 

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

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

sp i r oq -y ra  sp. 0 0 0 0 0 0 ~ 0 0  
S t igeoc lon ium sp. - 4  1 2 ' 1  0 1.5 3 0 
U l o t h r i x   z o n a t a  0 0 0  0 0 0 0  0 
U l o t h r i x  sp. 0 0 0 0 0 0 0 - 0  
Z,yqnema sp. 0 0 0 0 0 0 0 0  
U n i d e n t i f i e d   u n i c e l l u l a r  0 0 0 0 0 0 0 0  

Cyanophyta 
G1 o e o t r i c h i a  sp. ' 

Lynqbya sp. 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 
O s c i l l a t o r i a  sp. B. 
O s c i l l a t o r i a  sp. 
Nostoc  verrucosum 
S p i r u l i n a . s p .  
__L 

*percentages   unava i lab le  

0 3 0 0 0 0  1 0 

0 0 0  0 0 0 0 0  
0 0 0 0 0 0 0 0  
0.5 * 1 5 4  0.5 * 2 
0.5 * 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  . .  



. .  
Date: . .. August.28, 1979 
S ta t i on :  ' K ishinena Creek -(Continued) 

Rock Nunber 
% .  

' I .  , 

Species R9 R10 R11 R12 R13 R14- R1-5 R16 

Chrysophyta 
, .  

Bac i l la r iophyceae 
Nop,Diatom  Chrysophytes 

Hydrurus f o e t   i d u s  
Unident i f ied  spec ies 

Ch1orophyt.a ; 
Closter ium s,p. 
Cosmar ium sp . 
M icrospora Sp. 
Mouqeot i a sp. 
Oedogonium sp. 
Sp i roqyr  a sp . 
.Ulothr ix  zonata 
U l o t h r i x  sp. 

, _  Stigeoclonium .sp. 

Zyqnema  sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

i 

Cyanophyta 
G loeo t r i ch ia  sp. 
Lynqbya sp. 
Merismopedia sp. 
0sc i l . l . a to r i a  sp. A 
O s c i l l a t o r i a  sp. B 
O s c i l l a t o r i a  sp. 
Nostoc  verrucosum 
Sp i ru l   i r i a  sp. 
- 

*percentages  unavailable 

99 

0 
0 

. O  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
1 
0 
0 
0 
0 

I 

98 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
2 

99.5 

0 
0 

0 
0 
0 
0 
0 
0 
0.5 
0 
0. 
0 
0 

0 
0 
0 
0 

t r a c e  0 
0 0  
0 0  
0 0  

97 98 99 98  98 

0 0 0 0 0 .  
0 0 0 0 0  

- 76 - I 

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 
0 0 0 0 . 0  
0.5 0 0 1  1 
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 
0 0 0 0 0  

I 
I 

I 
I 
I 
I 

0 0 0 0 . 0  , 

1.0 * 1  1  1 
1.5 * 0 0 . O  
0 0 0 0 0  
0 0 -  0 0 .  0 
0 0 0 0 0  

I 

I 



I 
I 
I 
.I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
.I 
I 
I 
I 
I 

Date:  August 28, 1979 
Sta t ion :   K ish inena  Creek   (Cont inued)  

Rock  Number 

Species  R17 R18  R19  R20  R21  R22  R23 

Chrysophyta 
B a c i l l a r i o p h y c e a e  
Non-Diatom  Chrysophytes 

Hydrurus f oe t   i dus  
U n i d e n t i f i e d   s p e c i e s  

i 
Chlorophyt  a 

C l o s t e r i u m  sp. 
Cosmar i um sp . 
M i c r o s p o r a  sp. 
Mougeot i a sp. 
Oedogonium  sp. 
s p  i r o g y r a  sp . 
S t i g e o c l o n i u m  sp. 
U l o t h r i x   z o n a t a  

Zygnema sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

' U l o t h r i x  sp. 

Cyanophyt a 
G1 o e o t r i c h i a  sp. 
Lyng by a sp . 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 
O s c i l l a t o r i a  sp. B 
O s c i l l a t o r i a  sp. 
Nostoc  verrucosum 
Spi ru ' l i 'na sp. 

8 9  

0 
0 

0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 

0 
0 
0 
0 

10 
0 
0 
0 

89 

0 
0 

0 
0 
0 
0 
0 
0 
5 
0 
0 
0 
0 

0 
0 
0 
2.4 
3.6 
0 
0 
0 

- 77 - 

94 

0 
0 

0 
0 
0 
0 
0 
0 
3 
0 
0' 
0 
0 

0 
0 
0 
1.5 
1.5 
0 
0 
0 

97 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
3 
0 
0 
0 
0 

98 

0 
0 

0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 

0 
0 
0 
0 
1 
0 
0 
0 

92,  98 

0 0  
0 0  

0 0  
0 0 
0 ' 0' 
0 0  
0 0  
0 0 
1.6 . 0 
0 0  
0 0  
0 0 
0 0  

0 0  
0 0  
0 0  
1.5 1 
4.9 1 
0 0  
0 0  
0 0  



. .  

Date: . , Au'g'ust 28, 1979 
Station:  Kishinena  Creek  (Continued) 

Rock  Number 

Species R R 1  RR2  RR3  RR4  RR5 . RR6  RR7 
, ,  

. .  

Chrysophyta 
Bacillariophyceae 
Non-Diatom  Chrysophytes 

Hydrurus f oet idus 
Unident'if . .  ied species 

. . .  

92  97  92  95 93 95 98 

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

Chlorobhyta 
C-losterium sp., . 

Cosmarium 'sp. ,. . 
Microspora sp. ' 

Mouqeotia sp. 
Oedogonium sp. 
Spiroqyra sp. 

, , . .  , Stigeoclonium sp. 
Ulothrix  zonata 
Ulothrix.sp. 
Zyqnema sp. 
Unidentified  unicellular 

Cy a nop  hyt a 
Gloeotrichia sp. 
Ly nq b.y a sp . 
Merismopedia sp. 
Oscillatoria sp. A 
Oscillatoria sp. B 
Oscillatoria sp. 
Nostoc  verrucosum 
Spirulina sp. 
-. 

*percentages  unavailable 

0 0 0 0 ' 0  0 0 
0 : .  0 0 0 '0 0 0 
0 0 0 0 - 0  0 0 
o o o o o o o  
0 0 0 0 0 0 0  
0 0 1.2' 0 0 0 0 
5 2 4.8 1.5  5.6 3 1 
0 0 0  1.5 1.4 0 0 
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 . 0  0 0 

3 1 
0 0 0 0 0 0 0  
0 0 0 0 0 . 0  0, 
0 0 0 0 0 0 0  

1.8 2 0 1.2 0 
* * , 0.2 0 0 0.8 1 
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 . 0  0 

* * 

- 78 - I 
'I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
.I 
I 
I 
I 
I 
I 
I 
I 
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Date:  August 28, 1979 
Sta t ion :   K ish inena  Creek   (Cont inued)  

Rock  Number 

Species RR8 RR9 R R l O  RRll RR12  RR13 RR14 

Chrysophyta 
B a c i l l a r i o p h y c e a e  
Non-Diatom  Chrysophytes 

Hydrurus f o e t   i d u s  
U n i d e n t i f i e d   s p e c i e s  

Ch lo rophy ta  
C l o s t e r i u m  sp. 
Cosmar i um sp . 
M i c r o s p o r a  sp. 
Mouqeotia sp. 
Oedogonium  sp. 
Sp i r o q y r a  sp . 
St igeoc lon ium sp. 
U l o t h r i x   z o n a t a  

Zygnema sp. . I 

U n i d e n t i f i e d   u n i c e l l u l a r  

' U l o t h r i x  sp. 

Cyanophyta '. 

G l o e o t r i c h i a  sp. 
Lynqbya sp'. 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 

' ' O s c i l l a t o r i a  sp. B 
O s c i l l a t o r i a  sp. 
Nostoc  verrucosum 
S p i r u l i n a .  sp. 

*percentages   unava i lab le  

98 

0 
0 

0 
0 
0 
0 
0 
0 
1 
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 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 -  0 0 .o 
0.5 3 2.4 0 3 2 
0 0 0 . 0  0 0 
0 0 0.6 0 ' 0  0 
0 0 0 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  
0.5 * 2 1 0.8 0.6 
o * o  1 1.2 0.4 
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
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. .  , 

Date: : . .  August 28, 1979 
Sta t ion :   'K ish inena Creek (Continued) 

Rock Nunber 

Spec ies  .'' ' RR1.5  RR16  RR17 RRl8 RR'l9 RR20 RR21 

Chrysophyta 
Bac i l la r iophyceae 
Non-Diatom Chrysophytes 

Hydrurus f oet  idus 
Unident i f ied  spec ies 

98  98 100 93  92 98 100 

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

Chlorophyta 
S los ter ium sp. 
Cosmar i um sp . 
M icrospora sp. 
Mouqeoti.a sp. 
Oedogonium sp. 
Spiroqyra sp. 
Stigeoclonium sp. 
Ulothr ix   zonata 
U l o t h r i x  sp. 
Zyqnema  sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

Cyanophyt a 
G loeo t r i ch ia  sp. 
Lynq bva sp . 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 
O s c i l l a t o r i a  sp. 6 
O s c i l l a t o r i a  sp. 
Nostoc  verrucosum 
S p i r u l i n a  sp. 
- 

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  
.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  
2.4 3 1 0 
0 0 0 0  
1.6 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 ' . O  0 .o 0 
0 0.5 0 2.1 0 1 0 
1 0.5 0 0.9 3 ' 0 0 
0 0 0 0 0 ' 0 . 0  
0 0 0 0 0 . 0  0 
0 0 0 0 0 0 0  



I - 8 1  - 

Species RR22 RR23 RR24  RR25 RR26 RR27 

Ch rysop   hy t  a 
B a c i l l a r i o p h y c e a e  
Non-Diatom  Chrysophytes 

H j d r u r u s  f o e t   i d u s  
U n i d e n t i f i e d   s p e c i e s  

Ch lo rophy ta  
C l o s t e r i u m  sp. 
Cosmar i um sp. 
M ic rospora  sp. 

' Mouqeotia sp. 
Oedogonium sp..' 
Sp i r o q y r  a sp . 
St igeoc lon ium sp. 
U l o t h r i x   z o n a t a  

Zyqnema. sp. 
U n i d e n t i f i e d   u n i c e . l l u l a r  

" ' - . U l o t h r i x  sp. 
. .  . 

Cya.riophyt a 
G l o e o t r i c h i a  sp. 
Lynqbya sp. 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 
0 s c i . l l a t o r i a  sp. 6 
O s c i l l a t o r i a  sp: 
Nostoc  verrucosum, 
S p i r u l   i n a  sp. 

. .  

- 
' . . _ .  . 

. .  . 

96 

0 
0 

0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 

0 
0 
0 
0 
0 
1 
0 
0 

93 

0 
0 

0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 

0 
0 
0 
0.8 
3.2 
0 
0 
0 

93 

0 
0 

0 
0 
0 
0 
0 
0 
4 
0 
0 '  
0 
0 

0 
0 
0 
1.5 
1.5 
0 
0 
0 

75 99 

0 
0 

0 
0 
0 
0 
0 
0 

22 
0 

t r a c e  
0 
0 

0 
0 
0 
3 
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 

99 

0 
0 

0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
'0 
0 



Date: i ' t  . August., 29, 1979 
. S ta t ion : '   E lder   Creek  

R'oc k Number 

Species E l  E2 E3 E4 

Ch r ysophy t  a 
B a c i l l a r i o p h y c e a e  

.No,~Dia tom  Chrysophytes  
Hydrurus f o e t   i d u s  
U n i d e n t i f i e d   s p e c i e s  

C h l o r o p h y t a  ' 

C,l.ostei-ium sp. 
Cosmar i um sp . 
Mic rospora  sp. 
Mouqeot i a sp. 
Oedogonium sp. 
S p i r o q y r a  sp. 
S t i g e o c l o n i u m  sp. 
U l o t h r i x   z o n a t a  
U l o t h r i x  sp. 
Zyqnema sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

Cyanophyta 
G l o e o t r i c h i a  sp. 
Lynqhya sp. 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 
O s c i l l a t o r i a  sp. B 
O s c i l l a t o r i a  sp. 
Nostoc  verrucosum 
S p i r u l i n a  sp. 
- 

85 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
3 

12 
0 
0 
0 

1 74 

0 0 
0 0 

P 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 1 
0 0 
0 0 

0 0 

90 

0 
0 

0 
0 
0 
0' 
0 

' 0  
0 .  
.O 
0 
0 '  
0 

0 
0 
0 
0 
99 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 

2 5  10 
0 0 
0 0. 
0 0 

- 8 2  - 
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Date: August 29,  1979 
S t a t i o n :  Sage  Creek 

R o c k  Number 

Species s1 52 s3 54 

' Chrysophyta 
B a c i l l a r i o p h y c e a e  85 85 85 85 
Non-Diatom  Chrysophytes 

Hydrurus f o e t   i d u s  0 0 0 0 
U n i d e n t i f i e d   s p e c i e s  0 0 0 0 

Ch lo rophy ta  
C l o s t e r i u m  sp. 
Cosmarium sp. 
M ic rospora  sp. , 

Mouqeot i a sp. 
Oedogonium  sp. 
S p i r o q y r a  sp. 
St igeoc lon ium sp. 
U l o t h r i x   z o n a t a  
U l o t h r i x  sp. 
Zyqnema sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

Cyanophyt a 
G l o e o t r i c h i a  sp. 

sp. 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 
O s c i l l a t o r i a  sp. B 
0 s c i l : l a t o c i a  sp. 
Nostoc.  verrucosum 
S p i r u l i n a  sp. 
- 

'/ 

' . .  . I ,  

I' ' -. .I. . . 

0 
0 
0 
0 
0 
0 
14 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

14 
0 
0 
0 
0 

0 0 
0 0 
0 0.02 
0 0 
1 0.98 
0 0 
0 0 
0 0 

0 
0 
0 
0 
0 
0 

11.7 
0 
1.3 
0 
0 

0 
0 
0 
0 
0 
0 

15 
0 
0 
0 .  
0 



Date: , ., , August 28 - 29,  1979 
Station:  Qualitative  Samples 

Spec i es 

Station 

Kishinena Elder 
C r e e k  C r e e k  

Chlorophyta 
Spi rogyra sp . +++ * 

Cyanophyta 
Oscillatoria  sp. * 
Nostoc  verrucosum  primarily 

*percentages  unavailable 

-84- 

+ denotes  that  the  algal  group or species  made  up 

++ denotes  that  the  algal group or species  made up 

+++ denotes  that  the  algal.  group or'species made up 

< 52 of total  algal  volume  examined 

5 - 2 a  of total  algal  volume  examined 

> 2 a  of total  algal  volune  examined 
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1 
I 

I . 
1 

Date: November 8 ,  1979 
S t a t i o n :  Akamina  Creek 

Rock Number 

Species A1 A2 A3 A4 

Chrysophyta 
B a c i l l a r i o p h y c e a e  
Non-Diatom  Chrysophytes 

Hydrurus f o e t   i d u s  
U n i d e n t i f i e d   s p e c i e s  

Ch lo rophy ta  
C l o s t e r i u m  sp. 
Cosmar i um  sp. 
M i c r o s p o r a  sp. 
Mouqeot  i 'a sp. 
Oedogonium  sp. 
S p i r o q y r a  sp. 
S t i geoc lon ium sp .  
U l o t h r i x   z o n a t a  
U l o t h r i x  sp. 
Zygnema sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

1 00 100 100  100 

0 0 0 0 
0 0 0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Cyanophyta' : 
G l o e o t r i c h i a  sp. 0 
Lynqbya,sp. . 0 
Merismopedia sp. 0 
O s c i l l a t o r i a  sp. A 0 
O s c i l l a t o r i a  sp. B 0 
O s c i 1 , l a t o r i a ' s p .  0 
Nostoc  .verrucosum 0 
S p i r u l i n a  sp. 0 

, .  

- 

. .  

.. . 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

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



Date: ;. No'vernber 8, 1979 
S t a t i o n :  K ish inena  Creek 

Rock Number 
. .  

Species, , , K1  K2 K3 K4 

Chrysophyta 
B a c i l l a r i o p h y c e a e   9 2  95 70 80 
Non-Diatom  Chrysophytes 

Hydrurus f o e t   i d u s  0 0 0 0 
U n i d e n t i f i e d   s p e c i e s  0 0 0 0 

, .  

Ch lo rophy ta  
.Closter . ium sp.. 
'Cosmar i urn  sp. 
M i c r o s p o r a  sp. 
Mouqeot i a sp. 
Oedogonium  sp. 
S p i r o q y r a  sp. 

: S t i geoc lon iu rn  sp. 
U l o t h r i x   z o n a t a .  
U l o t h r i x  sp. 
Zyqnema sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

0 
0 '  
0 
0 
1 
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 

Cyanophyta 
G l o e o t r i c h i a  sp. 
Lynqbya- sp. 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 
O s c i l l a t o r i a  sp. B 
O s c i l l a t o r i a  sp. 
Nostoc  verrucosurn 
S p i r u l i n a  sp. 

*percent  ages unavai  1 ab1 e 

0 
0 
0 
0.7 
6.3 
0 
0 
0 

0 
0 
0 
2.8 
2.2 
0 
0 
0 

20 
0 '  0 
0 0 
0 0 
0 
30 * 
0 0 
0 0 
0 0 

* 

- 8 6  - I 
1 
1 
1 
i 



Date: November 8, 1979 
S t a t i o n :  E lde r   C reek  

Rock Number 

I , . .  Ch rysophy t  a 
-.' B a c i l l a r i o p h y c e a e  

Non-Diatom  Chrysophytes 
H y d r u r u i  f oe t   i dus  
U n i d e n t i f i e d   s p e c i e s  

Ch lo rophy ta  
C l o s t e r i u m  sp. 
Cosmarium sp. 
M i c r o s p o r a  sp. 
Mouqeot i a sp. 

-Oedogonium sp. 
Sp i r o q y r  a sp . 
St igeoc lon ium sp. 
U l o t h r i x   z o n a t a  
U l o t h r i x  sp. 
Zyqnema sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

Cyanophyt a 
G l o e o t r i c h i a  sp. 
Lynqbya sp. 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 
O s c i l l a t o r i a  sp. B 
0 s . i i l l ' a t o r i a  sp. 
Nostoc  .verrucosum 
S p i r u l i n a  sp. 
- 

. .  

.60 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

4 0  
0 

30 

0 
0 

0 
0 
0 
0 
0 
6.6 
6.8 
0 
6.6 
0 
0 

0 
0 
0 
0 

20 
0 

30 
0 

40  50 

0 0 
0 0 

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

10 9 
0 0 
0 1 
0 0 
0 0 

0 
0 
0 
0 

20 
0 
30 
0 

- 87 - 

0 
0 
0 ,  
0 .  

16 
0 

24  
0 



Date:  'November 8, 1979 
Stat ion: , ' ,  Sage . Creek 

. .  , (  , 

Rock Number 

Species". s1 52 53 s4 

Ch rysophyta 
B a c i l l a r i o p h y c e a e  
Non-Diatom  Chrysophytes 

Hydrurus f oet   idus  
U n i d e n t i f i e d   s p e c i e s  

. 1  

Chloropt iy ta  
C l o s t e r i u m  sp. 
Cosmar 1 um sp. 
Microspora '  sp. 
Mouieot i a  sp. 
Oedogonium sp. 
Sp i roqyr   a  , sp. 
S t igeoc lon ium sp. 
U l o t h r i x ,   z o n a t a  
U l o t h r i x  sp. 
Zyqnema sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

Cyanophyta 
G l o e o t r i c h i a  sp. 
Lynqbya sp. 
Meri'smopedia sp. 
O s c i l l a t o r i a  sp. A - 
O s c i l l a t o r i a  sp. B 
O s c i l l a t o r i a  sp. 
Nostoc  verrucosum 
S p i r u l 4 n a  sp. 
- 

*percent ages unavai 1 ab 1 e 

50 

0 
0 

0 
0 
0 
0 

13.5 
13.5 
0 
0 

18 
0 
0 

0 
0 
0 
0 
5 
0 
0 
0 

70 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

30 
0 
0 
* 
0 
*. 
0 
0 
0 

60 

0 
0 

t r a c e  
t r a c e  

0 
0 
5 
0 

20 
0 
0 
0 
0 

0 
0 
0 
0 

15 
0 
0 
0 

80 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
.O 

0 
0 
0 
0 

20 
0 
0 
0 

- 88 - 
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I Date: ' Novirrl>er 8 ,  1979 
Station: Qual i tati.ve Samples 

Station 

K i  shi nena  Sage 
Species Creek  Creek 
-. 

I 
Chrysophyta 

Baci 1 lariophyceae 

Chlorophyta 
Closteriwn sp. 
Cosmariun  sp. 
Oedogonium sp. 
Zygnema sp. 

Cyanophyta 
Merimmedia sp. 
Osci l lator ia Sp. A 

I . .  

Osci l l a t o r i a  sp. B 

1 

t + ++ 

+ 
t 

++ 
++ 

tt+ 

+ 
+ 
tt 

1 ,. . ' -  . '  ' " 

: I 

. .  + denotes that  the  algal group or species made up 
< 5%. -of total   a lgal  Volume  examined 

,5-205 of total   a lgal  volume  examined 

>EO%. of total  .algal volume  examined 

t +  'denotes that  the  algal group or species made up 

?++ denotes that  the  algal group or species made up 
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Date: . August 26, 1980 
S ta t i on :  ' Akamina  Creek 

Rock Number 

Species A1  A2  A3 A4  

. .  
Ch rysophyta 

Bac i l la r iophyceae 99.5 100 100 99 
: .Nan-Diatom Chrysophytes 

Hydrurus f bet  idus 
Unident iy ied  species 

Chlorop.tiyta 
Closter ium sp. 
Cosmar i um sp . 
M icrospora sp. 
Mouqeot i a sp. 
Oedogonium sp. 
Spiroqyra sp. 
St igeoclonium sp. 
Ulo thr ix   zonata  
U l o t h r i x  sp. 
Zygnerna  sp. 
U n i d e n t i f i e d   u n i c e l l u l a r  

Cyanophy t a 
G loeo t r i ch ia  sp. 
Lynqbya sp. 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 
O s c i l l a t o r i a  sp. B 
O s c i l l a t o r i a  sp. 
Nostoc  verrucosum 
S p i r u l  i.na sp. 
- 

0 
0 

0 0 0 
0 0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

50 
0 
0 
0 
0 
0.5 
0 
0 

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

0 
0 
0 

0. 
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Date: August. 26, 1980 
Station:. Kishinena,  Creek I Rock Number 

Species  K1 K2 K3 K4 

Ch rysop  hyt a I 6aci'll.ariophyceae 98 100 85  86 
Non-Diatom Chrysophytes 

I Hydrurus f oet  idus 0 0 0 0 
Unident i f ied  spec ies 0 0 0 0 

1 Chlorophyta 
Closter ium sp. 

, Cosmarium sp. 
0 
0 
0 
0 
0 
0 
.O 
0 
0 
0 
0 

t r a c e  
0 
0 
0 
0 
0 
0 . i  

.O 
0 
0 '  
0 

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

0 , .  7.4 

0 0. ,. 

0 3 
0 0 

0 0 

I 
1 Spiroqyra sp. 

St igeoclonium sp. 
,Ulothr ix  zonata 
U l o t h r i x  sp. 
a n v a  sp. , ' 

U n i d e n t i f i e d   u n i c e l l u l a r  . .  

i .Cyanophyta 
Gloeotr ichia.sp.. 
Lynqbya sp. 
Merismopedia sp. 
O s c i l l a t o r i a  sp. A 

..;' ' O s c i l l a t o r i a  sp. B 
'Osc i i ' l a to r i a  sp. 
Nostoc  verrucosum 

I Spiru1:ina sp. 
_L_ 

15 
0 0 0 0 .  
2 0 

. .  0 0 
' 0  0 

0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 
1.6 
0 

t r a c e  

I 
. .  

: . .  
. . , .  . 



Date: August 26, 1980 
Station:. Qualitative  Samples 

Station 

Spec i es 
Ki shi  nena  Sage 
Creek  Creek ' 

Chrysophyta 
Bacillariophyceae 

Chlorophyta 
Hi crosbra ' sp . 
Ulothrix  zonata 

+++ 

+++ * 
+++ * 

*percentages  unavailable 

+ denotes  that  the  algal  group or species  made up 

++ denotes  that  the  algal  group or species  made up 

+++ denotes  that  the  algal  group or species  made up 

c R of total  algal  volume exmined 

5-202 of total  algal  volume  examined 

>202 of total  algal  volume  examined 
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I 
Date: . July 28, 1982 
Station: Akamina  Creek 

I 
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Rock Nunber 

Species A 6 C D 
(qual i t a t  i vel 

Chrysophyta 
Bac i 1  1 ar i ophyceae +++ 50.8 100 
Non-Diatan Chrysophytes 

Hydrurus foetidus +++ 0 0 
Unidentified species 0 0 

Chlorophyta 
Closterium sp. 
Cormariun sp. 
Hi  crospora sp. 
Rouqeot i a sp . 
Oedoqonium  sp. 
Spi rogyra sp . 
Stigeoclonium sp. 
Ulothrix zonata 
Ulothrix sp. 
Zyqnema sp. 
Unidentified  filamentous 
Un'identified  unicellular 

. .  .. . 

Cyanophyta . ' 

Gloeotrichia sp'. 
Lyngbya sp. 
Herirmopedia sp. 
0SCi.llatoria sp. A 
Osci l lator ia sp. 6 
Osci 1 la to r ia  sp. 
%st& .. verrucosum 
S p i  r u l  i na  sp. 

. .  . . . .  

+ 

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

0 
9.2 
0 
0 
0 
40 
0 
0 

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

' : + denotes that  the  algal group .or species made Up- 
< 5% of total   a lgal  volume  examined 

.' ++ denotes that  the  algal group or species made up 
d' 5-2(n of   to ta l   a lga l  volume  examined 

. +++ denotes that  the  algal group or species made up 
>20%.of total   a lgal  volume  examined 

: . .  

. .  

100 

0 
0 

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



. .  . 

. ;  ., 
, I ,  . 

Date: ' , Jul'y.28, 1982 
Station:.  ..Ki.shinena  Crtiek 

A 

Rock Nunber 

B C D 
. (quai i tative) 

. .  

Chrysophyta 
Baci 1 lariophyceae 80.0 96 1 0 0  + 
Non-Diatom  Chrysophytes 

Hydrurus  foetidus 0 0 0 
Unidentified  species 0 0 0 

Chlorophyta ' 

Closteriun'sp. 
COsmaciUn sp. 
Hi  crospora sp . 
t4ougeotia sp: 
Oedosoniun sp. 
Spi  rogyra  sp. 
Stiseocloniun  sp. 
Ulothrix  tonata 
Ulothrix  sp. 
Zygnema sp. 
Unidentified  filamentous 
Unidentified  unicellular 

Cyanophyta 
Gloeotrichia  sp. 
Lyngbya  sp. 
Herirmopedia sp. 
Oscillatoria  sp. A 
Oscillatoria  sp. B 
Osci 1 latoria sp. 
Nostoc  verrucosun 
Spirulina  sp. 

0 
0 
0 
0 
0 
0 
0 
0 

0 I .  

0 
.O 

0 

0 
trace 
0 
0 
0 
19.2 
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 

trace 
0 
0 

+ denotes  that  the  algal  group or species  made  up- 

++ denotes  that  the  algal  group or species . m a d e  up 

+t+ denotes  that  the  algal  group or species  made up 

< 55 of  total  algal  vol ume examined 

S-201L  of  total  algal  .volume  examined 

>20% of  total  algal  volume  examined 

+++ 

++ 

+ 
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TABLE- 21 

Percent  Numeric  Carposition of Periphytic  Diatans  Collected 
F m  Some Tributaries  to  the  North  Fork of the  Flathead  River, 

1979-1982 

Diatun  carposition of qualitative  sanples i s  reported in 
intervals of percent  carposition,  as  follows: 

+ denotes  that nuher of cells  was < 5% of total 

++ denotes  that  number of cells was 5-202 of total 

+++ denotes  that  nunber  of  cells  was > 202 of total 

cell s enumerated , 

cell s enumerated 

cell s enunerated 
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