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Sacramento, CA 95814 Subject:	 1986 Semi-Annual Com­
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Rock and South Geysers 

From	 Department of Water Resources Geothermnal Powerplant 

The attached reports describe monitoring activities conducted from Janaury 
through June 30, 1986, with respect to Water Quality and Biological Monitoring 
and Mitigation (Part II, Section 5.and 6 of the Compliance Monitoring Plan) for 
the Bottle Rock and South Geysers Geothermal Powerplants. 

Should you have any questions or comments regarding the attached reports, 
please call Gurmel Singh of my staff at ATSS454-7417. 
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,:'; Stat~ o~ California The Resources Agency 

M emorandum 

July 21, 1986~cite 
Jim SnowTo 
Division of Operations & Maintenance 

Gerald Boles
 
Northern District
 

From Department of Water Resouf.ces 

Semi-Annual Compliance Monitoring ReportSubject :
 
for the South Geysers Powerplant
 

This report presents activities conducted from January 1 through June 30, 1986, 
that meet the compliance monitoring and mitigation requirements for the South 
Geysers Geothermal Powerplant • 

. Water Quality 

Monthly water samples were collected from each of the three surface water 
monitoring stations and sent to the Department's Bryte Chemical, Laboratory for 
analyses. Results for analyses completed to,date are presented in Tables 1 
through 3. Since results from earlier analyses have been presented in previous 
reports, only those portions of the tables containing the most recent analyses 
are presented. 

Most general water quality parameters and nutrient, mineral, and minor element 
concentrations remain essentially unchanged during corresponding periods of the 
year since monitoring began in ~981, prior to the start of construction. 
Normal seasonal variations are evident for the various parameters. Patterns of 
occurrence and concentrations are generally similar between stations located 
upstream and downstream of the powerplant site. 

Turbidity and total suspended sediment (TSS) levels were unusually high at all 
three stations during March. Exceptionally heavy rainfall and surface runoff 
during this period undoubtedly contributed to the higher than normal turbidity 
and TSS levels, either through erosion from land surfaces or resuspension of 
sediments contained in the streambeds. Subsequent measurements of turbidity 
and TSS produced levels well within the normal ranges for corresponding periods 
of the year. 

An uncharacteristically high quantity of zinc was reported from th~April 

sample from Big Sulphur Creek above Eagle Rock. Stations located upstream as 
well as downstream contained normal levels of zinc. The source for the high 
zinc level is unknown. 

SURNAME 

DWR 155 (REV, 8/83) 
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Benthic Macroinvertebrates \, 

Benthic macroinvertebrates are collected during April, July, and October from 
the three Big Sulphur Creek monitoring stations. Data from samples for which 
analyses have been .completed are presented in Tables 4 through 6. 

Benthic macroinvertebrate communities from all three Big Sulphur Creek stations 
exhibit normal seasonal variations. The types of organisms present and distri­
bution of organisms among the species indicate healthy, unimpacted communities. 
Domination by several opportunistic species· (Baetis, Simulium, Helicopsyche, 
and Hydropsyche) occurs during some parts of the year due to lack of competi­
tion by other species. Natural environmental perturbations; such as high 
spring flows that result in washout of organisms or high summer temperatures 
that limit habitat suitability, enable such opportuni~tic species to develop 
disproportionately large populations. . 

Sediments 

Stream sediment samples are collected in January, April, and October from the 
three stations on Big Sulphur Creek and' two, epheme,ral tributaries that drain 
from the powerplant site. Results of the monitoring are presented in Tables 7 
through 11. 

Particle-size distribution has remained relatively constant since monitoring 
began in 1981. The data do not indicate any trend to increasing amounts of 
sediments in the stream gravels. The size distribution of materials has been 
somewhat variable, but this is due to the uneven distribution of materials in 
the streambed. 

Storm runoff from each pad passes through energy dissipators where sediments 
settle prior to discharging the water to natural drains. The dissip~tors are 
cleaned of sediments each spring after the end of the rainy season. Negligible 
amounts of ,sediments have been found except 'following the winter of 1986. 
Approximately 1.4 cubic yards of sediments were removed from dissipators in 
March of 1986, with most of this material eminating from the middle pad. The 
sediments were removed via bucket to a flat area, spread, and seeded with a 
grass mixture. 

The fabric .filter fences have beco,me badly decomposed due to exposure to sun­
light. Replacement is not warranted, however, since rainwater drains freely 
through the pad fill material, and the drainage ditches do not 'fill with wate,r. 
No sediments have accumulated in the d~tches. 

The fill slopes were inspected during March of 1986 for erosion and mass move­
ment of materials. No problems were noted for the pad. However,water 
discharging from'the dissipator for the upper pad was found to be eroding the 

1'[ 
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natural drainage channel. The channel where erosion was occurring was lined 
with sand bags and filled with rocks to prevent further erosion. The rest of 
the channel was cleaned of debris to permit free draining. 

Wildlife ,Water Basins 

'The two sets of wildlife water basins were inspected for damages, cleaned, and 
charged with water during March of 1986. 

Revegetation 

Approximately 440 shrubs and trees of ten species were planted on the east fill 
slope during January. The species used incuded digger pine. flannel bush, 
buckeye, big-leaf maple, manzanita, dee'r brush, toyon, buckbrush, coast live 
oak. and interior live oak. 

A drip irrigation system was installed during March to provide water to the 
plants during the summer. Irrigation of the plants was begun on May 1. 

The survival and growth of each species will be monitored during the summer and 
fall. and compared to results obtained .during the past two seasons to help 
select species,suitable for revegetating the entire fill slope areas. 

Attachments 

! . 
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TABLE1a.BIG SULPHUR CREEK AT GEYSERS RESORT - GENERAL WATER QUALITY PARAMETERS {(hntinued) 

Alkalinity
 
Time Temp. D.O. pH EC (umhos/em) Turb. (mg/L)
 

Date (PST) °c of .EE!!L ,% Sat. Field Lab Field Lab (NTU) . ( CaC031
 
01/09/86 1000 9.5 49.1 10.8 100.4 7.6 7.9 242 ,248 . 1.2 51
 

1120 10.5 50.9 10.5 99.9 7.8 8.2 .200 197 3.9 84
02/06/86 
03/07/86 0840 15.5 59.9 9.3 98.8 . 7.5 7.8 . 275 268 56 93
 
04/02/86· 1940 . .13.5 56.3 .10.1 102.8 ,8.'2 8.1 285 293 0.8 114
 
05/05/86 '1430 .15.0 59.0 9.9 104.1 8.2 8.2 '310 :317 0.9 ~123
 

06/04/86 0820 19.5 67.1 8.8 101.4 8.1 8.1 '382 -370 0.5 154
 

"-,.,." 



1 e TABLE lb. BIG SUL~HUR CRE~ ~T GEYSERS RESORT.,. MINERAI, ANALYSES (in mg/L) 
(Con~inu~d) 

. Time 
Date (PST) Ca ~ Na K 504 C1- B TSS TH 

05/08/85 0920 28 23 7 34 2 1.2 19 165 
06/05/85 0830 34 26 10 41 2 1.7 17 192 
01/10/85 
08/07/85 
09/04/85 

1230 
0830 
1245 

40 
49 
45 

37 
38 
40 

16 
20 
20 

75 
105 
101 

3 
2 
3 

3.2 
3.3 

14 

68 
107 

58 

252 
279 
277 

10/01/85 
11/06/85 

1045 
0915 

43 
41 

37 
35 

18 
19 

79 
86 

3 
3 

9.6 
17 49 

259 
246 

12103/85 0910 13 11 4 18 2 0.8 305 78 
01/09/86 
02106/86 

1000 
1120 

21 
·19 

16 
13 

4 
4 

23 
18 

2 
2 

1.3 
0.5 

51 
77 

119 
101 

03/07/86 0840 23 19 5 40 2 1.2 1415 136 

I. 



e TABLE le. BIG SULPHUR CREEK AT GEYSERS RESORT- NUTRIENT ANALYSES (in mg/L)
(Continued) 

Date 

01/08/85 
02/05/85 
03/08i85 
04/02185 
05/08/85 
06/05/85 
07/10/85 
08/07/85 
09/04i85 
10/01/85 
11/06/85 
12/03/85 
01.109/86 
02/06/86 
03/0?/~6 
04/02/86 
05/05/86 

e 

Time 
(PST) 

120Q 
Q945 
1010 
1350 
Q92Q 
0830 
1~30 
o.83() 
1245 
1045 
Q915 
()91() 
1000 
1120 
Q&40 
lQ40. 
1430 

Total D.issolved 
N03-f()rg. N. .2!Q2+NOJ!.I 

0.6 0.4~ 
0.8 0.50 
0.4 0.34 
0.2 Q.20 
0.4 Q.S1 
0.8 Q.8Z 
1.2 .l..8 
2.1 I~.~!7 
0.9 2.8 
0.9 2!0 
~.2 L8 
(} •.l. 0.35 
0.4 (}.30 
Q.~ 0.26 
L1 . 0..09 
0.9 0.28· 
0.9 0.59 

Diss9~ved 

o-P04 Total P 
{~. 

Q.01 0.02 
0.01 0.01 
O~OO 0.01 
0.00 0.01
Q.QO 0.01 .. 
0.00 0.Q2 
0.02 0.03 
O.O() 0.02 
0.01 0.04 
O~~n Q.03 
0.01 0.04
 
0.00 0.04
 
0.01 0.01
 
O. ()1 . 0.02.
 
O~O+ O•.l.Z
 
0.01 0.03
 
0.00 0.03
 



i e TABLE 1d. BIG SULPHUR CREEK AT GEYSERS RESORT-MINOR ELEMENT ANALYSES (in ug/L) 

Time 
Date (PST) Cd Cu Fe Pb- Mn- .!!a Zn 

06/16/81 1500 0 0 170 0 50 0 0 
07/28/81 1225 0 20 140 0 100 0 0 
08/20/81 1420 0 
11/04/81 1040 0 10 220 0 60 0 0 
03/09/82 1200 0 10 290 0 30 0 0 
07/09/82 0915 0 20 270 0 40 0 0 
10/12/82 1330 0 20 230 0 50 0 20 
04/06/83 
07/07/83 

1515 
0600 

0 
0 

20 
30 

480 
270 

0 
0 

40 
50 

0 
0 

10 
20 

10/06/83 1130 0 20 240 0 50 0 10 
, 03/09/84 090Q 0 10 130 0 30 ' 0 0 
07/11/84 
10/03/84 

1130 
1015 

0 
0 

30 
0 

120 
230 

10 
0 

20 
40 

0 
0 

10 
0 

t~ 

04/02/85 
07/10/85 

1350 
123Q 

0 
0 

0 
10 

240 
180 

0 
10 

20 
40 

0 
0 

10 
0 

,10/01/85 1045 0 20 240 0 30 0 10 
04/02/86 lQ4Q 0 0 ~60 0 40 0 10 
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TABLE 2a. BIG SULPHUR CREEK ABOVE EAGLE RoCI<!.l- GENERAL WATER QUALITY PARAMETERS (Continued) " 

Alkalinity 
Time Temp. D.O. pH . EC (umhos lem) Turb. (mg/L) 

Date (PST) °C of % Sat. Field Lab Field Lab (NTU) (CaCO~) 
~ 

01109/86 1030 9.0 48.2 10.9 100.1 7.8 7.9 279 258 1.2 102 
02/06186 ' 1040 10.0 50.0 10.4 97.8 7.8 8.2 221 229 4.7 87 
03107/86 0915 15.5 59.9 9.4 99.9 7.8 7.7 285 286 152 90 
04/02/86 0900 12'.0 53'.6' 10.4, 102.4 8.0 8.1 320 333 1.7 122' 
05/05/86 1400 15.0 59.0 9.7 102.0 8.0 8.2 340 356 1.5 128 
06/04/86 -0845 19.5, 67.1 10.2 117.6 8.1 8.0 415 389 0.6 146 

-

-:"';_7 

';:,: '0' 

£ . ,~~ 

'­
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e TABLE 2b. BIG SULPHUR CREEK ABOVE EAGLE'ROCK1/ - MINERAL ANALYSES (in mg/L) 
<Q>nt1~ued) 

+,1me
 
Date (PST) Ca Na K
!!& -, S04 Cl B ~ TH-

06/05/85 Q915 37 2e 10 51 2 l..6 . 15 208
 
07/10/85 1320 ' 45 35 17 1 , 99 3 2.9 .32 256
 
08/07/85 0900 39 40 19 83 2 ~.8 262
 
09/04/85 ],.145 52 40 21 113 3 11 294
 
10/01/85 1215 45 36 18 93 2 e.3 , 95 260
 

- 11/06/85 0930 44 34 20 ' 99 4 If) 9 250
 
12/03/85 Q9~Q 16 11 4 - 23 2 (}.9 204 85
 
01/09/86 ],.Q3Q 23 17 I 4 . 28 2 1.3 23 128
 
02/06186 1(}40 21 14 ·4 25 2 Q.6 :126 110
 
03/07/86 09~!i 25 18 6 46 2 1.1 2715' 137
 

! : 

\ 
I
 



e TABLE 2c. ~l~ SULPHUR CREEK A»OVE EAGLE ROC~/ ,~ NUTRIENr ANALYSES (in mg/L) 
( CQI.l~~n~~d) 

Date· 
Time 
(PST) 

Total 
!!Q3+OrS. N. 

Dissolved 
-!Q2+No i!:.1 

D;1sso].ved 
o.,.P04 Total P 

01/08/85 
02/05/85 

1400 
. 1:1.:1.0 

1.1 
0.8 

0.86 
··0.92 

0.01 
0.01 

0.02 
0.01 

03/08/85 1040 0.9 0.56 0.00. 0.02 
04/02/85 
05/08/85 

1530 
1015 

0.4 
1.0 

0.32 
0.89 

0.00 
O~OO 

0.01 
0.01 

06/05/85 0915 1..4 1.5 0.00 0.02 
07/10/85 1320 1.5 3.6 0.0:1. 0.02 
08/07/85 0900 Q.9 2.4 0.00 0.02 
09/04/85 1145 1..7 3.7 0.00 0.03 
10/01/85 
11/06/85 
12/03/85 

1Z15 
0930 
0930 

. 
1..,5 
1.6 
0.,5 

3.3 
3.0 
0.56 

0,00 
O.O.}. 
0.00 

0.02· 
0.03 
0.04 

01/Q9/86 1030 0.6 0.48 0.01 0.01 
02/06189 1040 0.6 0.42 0,00 0.02 
03/07/86 091,5 2.0 0.74 0~02 0.52 
04/02/86 0900 1.3 0.53 0.00 0.01 
05/05186 1400 1.7 1.0 O~OO 0.03 

i I
' . 
i 

t e 

: I 
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'J;'ABLE 2d. BIG. SULPHUR. ,.'
CREEK ABOVE EAGLEROC~/-MINOR .. ., - ELEMENT- ANALYSES (in ug/~) 

Time 
'Date (PST) Cd Cu Fe Pb Mn Zn- ....!!& 

08/20/81 1130 0.00 
ii/03/81 ' 1130 1 2 100 10 46 O.OS 3 
12/03!~1 1430 0.05 
01/04!~2 1510 0.09~ 

02/08/82 1440 0.08 
03/09/82 .1.300 :I, 2 430 .1.0 25 0.23 11 
04/07/82 1100 0.05 
05/05/82 100Q 0,05
06/031a2 1245 

~ 

0.20 
08/04/82 IllS 0.23 
09/01/s2 1J,3Q - 0.05 
07/08/82 1515 0.25 15 300 10 34 0.20 54 
10/06/82 '17QO l 2 16000 120 0.05 79 
11/03182 Q915 0.05 

..,.12/08/~2 Q94Q ... 0.0,$ 
01/05/83 11,40 0.05 
02/02/83 1045 0.05 
03/09/83 1210 1 3 540 10 44 0.05 14 
04/06/83 1345 0.05 
05/05/83 0845 0.05 

.;.;06/0S/a3 0800 0.05 
, ' 

e 07/07/83 0700 0.50 3 900 10 40 0.05 4I, 
08/03/8~ 0745 0.05I 09/07/83 Q91.5 0.05! ' , 10/06/83 13.30 3 12 626 0 53 0.20 13 
1.1/06/83 l31.S J. 2 8:1.0 10 50 0.05 5 

.,.;.12/i3!83 14J.5 ... .. 0.10 .. 
01/26/84 1100 0.05 ~, 
03/0~/84 1430 0 10 350 0 40 0 0 
07/11/84 1300 0 3() 180 0 20 0 '0 
10/031a4 ],215 0 0 350 0 30 0 0 
04/02/85 1530 0 () 350 0 20 0 10 
07110/8~ 132() 6 0 120 10 20 0 10 
10/01/85 l~lS 0 2Q 160 0 30 0 10 
04/02{86 •09()Q Q () 3~0 0 40 0 100 

I, ' , 

,I 
•. 'J 

" 

, , 
I I 

. '( 

(e 
17 Sampled as part of KGRA-ARM Program frOlDOGtober 1981 through 
- September 1983'an4 Novem~er1983 t~rou~hJanuary 1984. 



e' e e
 

TABLE 3a•. 8IGSULPHUR .cREEK ABOVE SQUAW CREEK!.I.-;GENERAL WATER QUALITYPARAMETFRS (Continued) 

Alkalinity 
. Time Temp ·D.O. pH EC {umbos/em) Turb. (mg/L) 

-.oF , ­Date (PST) .o·C ppm ~%Sa1: • 'Field Lab :Fie1d :Lab '(NTU) (-C~C03) 

10/01/85 0830 .13.0 55.4 :9.7 .97.7 '8.1 '8.3 615 618 :1.6 :188 
11/06/85 0800 "9.5 ·49.1 10.7 99.4 7.9 8.4 600 589 2.0 174 

. 12/03185 0840 . " 11.0 '51.8 '-10.7 . . 103.0 7.6" 7.9 :205 194 20 66 
. 01/09/86 0900·' 8.0 .·.. 46.4 ..11.2 . 100.4 .. .7.9 '..'. '8. 0 310 307 1.2 117: 
02/06/86 0940 10.0 .50.0 ..10.0" '94;0 7.8 7.9 239 :255 5.0 . 98 
03/07/86 . 0750 16.0 '60.'8 .9.4 .100.'9 7.9 7.8 345 .359 30 130 
04/02/86 1315 14.5 :58.1 10.'0 .104.0 8.0 8.3 .- '370 1.5 140 
05/05186 1500 14.5 58.1 10.0 104.0 8.1 '8.2 398 ·403 3.3 143 
06/04/86 0730 .18.0 64.4 '.9.4 105;2 8.1 8.4 442 ·421 .0.9 T57 

..­
..... '-. 

..... ~=-",:"-

. ~:.. -~ ." .. 

.:. ,". 

~:> 



!
of e 



:'\ 

i' e 

TABLE 3c. 

Date 

03/OS/85 
04/02/85 
05108/85 
06/05/85 
07/10/S5 
08/07/85 
09/04/85 
10/01/85 
11/06/85 
12/03/85 
01/09/s6 
02/06/86 . 
OJl()7/S6 
04/02/86 
05/05/86 

, 

BIG ~QLPHUR CR~~K ABOVE SQUAW CREEK!.! 
(Co"t~l\ued) 

Time Total Dissolved 
(PST) NO~+Ora· N. ' ,N02+NO~/ 

,,­

0935 0.«) 0.88' 
()9l~ 0.6 0.65 

' 0900 0.2 2.2
 
0800 0.6 ,.' . 3.4
 

"ii39 1.3 5.6 
0800 .,. '" \: " 9.s 5.8 ,:(' '''~'.'!'' ; 

1,33Q 
i 

0·4 6.0 
i083Q , 

\r: 

0.4 5.9
 
0800. 0.4 5.7
 
Ol,l4Q Q.S 0.60
 
0900 ().~ 1.3
 
0949 0.9 0.48
 
07~Q 1.3 1.0
 
1315 0.9 0.95
 
1500. 0.7 2.0
 

'" 

- NVrRJENT ANALYSES (in mgl'L) 

Dissolved 
o-P04 Total P 

O~OO 0.01 
0.00 0.02 
Q~OO 0.01 

, , 0.00 0.02 
0.01 0.03 

. ;' . O~OO 0.01 
0.00 0.02 

" 

0.00 0.01 
O~Ol 0.02 
0.01 0.05 
0.01 ' 0.01 
0.00 0.03 
0.01 0.04 
0.00 0.00 
0.00 0.. 03 
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e T4BLE'3d. BIG SVL?~ CREEK ABOV~ SQUAWCREEK!/~MINOR ~LEMENT ANALYSES (io ug/L)
 
, ;1"
 

) i"
 

Time '.(;, Ii,;: 
'.," 

. ,: " 
' ,Date' , (PST)' . : Cd' Cu Fe' Ph Mn Zo ..- !!8. 

j , , ~. (' ::', 

04/23/81 13,15. () 0 2,50 , 0 30 0 10 
06/16/81 1~3() 0 10 260 () 10 0 0 
08/20/s1 1345 0 
11/02/81 ~445 1, 2 110 10 32 0.05 3 
12/03/81 1()15 ... 0.05 
01/04/82 1345 0.05 
02/08/82 ~54S 0.05 

·03/09/82 1015 1 2 758 10 35 0.22 5 
04/07/82 lOOO ... 0.05 
05/05/82 0745 0.05 
06/03/82 0715 0.05 ­
07/08/82 1645 0.25 2 240 10 12 0.20 57 
08/14/82 1300 0.16 .,. 
09/01/82 09,35 0.08 ­
10/06/82 1030 1 ~, 110 14 10 0.05 5 
11/03182 1200 0.05 
12/08/82 1300 ,.. 0.05 
01/05/83 1520 0.05 ­
02/02/83 1440 0.05 
03109/83 0900 1 3 1100 10 50 0.05 18r: 

! ' 04/06/83 ' 1615 0.05 
! ,I e 05/05/83 3,500 ... 0.34
I '06/08/83 0945 0.05 
! 07/06183 15~() 0.5 5 4).0 10 10 0.05 6i 

08/03/83 1020 - 0.05 
09/18/83 0745 0.05 
10/06/33 OnQ 2 20 626 0 30 0.20 9 
11/16/Q3 ,1.015. 1 2 2200 10 70 O.QS 2 
12/13/83 08;3() 0.10 ,..01/11/~4 ' 09~0 0.05 ­
03/0~/84 140Q () 10 270 0 20 0 0 

,07/11/84 lZ4Q () 30 100 0 It) "'0 10 
10!Q~/&4 oaOO () Q 120 0 0 0 0 
04/02/85 091S 0 0 410 0 30 0 10 
07/10/85 1130 0 ),.0 170 la, 1Q 0 40 
10/oi/S5 68~6 O. 1.0 180 0 ',lQ 0 10 . , 
Q4/02/~~ 1.~1.5 0 Q ,330 0 20 0 10 , 

,, 

17 Samp1~d. a~ part of KGRA-ARM Program from October 1981 through ... 
September 1983 and November 1983 ~hrough January 1984. 
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Table It!'; ;' Benthic Hacroinvertebrates C<.>Hected. froUl lIis S,!lphur Creek !It Geyoers Reoort I>urinll 1981 
(nii;;'b.~p"i ~~u!re .;,et~rl 

07/28/81 11/04/81 07/28/81 t 1/04/81 

Coleopte,rl!', ' Lepidoptera 
Dryopidae 

"el iehu. ,'I'.
Dyt L.9 i(\~" 

2.7 
Pyralidae 

Pararsyractla 
!lega loptera 

ap. 

Deron.eteo lOp. 
E1Qlidoe' , 

SieBda. 
5ialia .1" 

Ampu~i~io diapor 1.3 OdQnsts 
Hicrocylloepoa 01" Coenellr{ol1idae 
Narpua ap. 
opi loaerv~s 81" ' 
Ord~brevia nubifera 

1.3 
16.1 

Argie 01" 

". ellll1la 
A. sedula 1.3 

1.3 

Zaita6via parvula 
lIydrophilidae 

Tropioternua 01'. 2.7 

2.7 Plccoptera 
Chloroperlidee I 

Hastaperla chilriua1na 9.4 
Peephenidae Perlidae • 

Eubrianax edward.i C~linellria californica 8.0 6.7 
PaephlOnua aI', 36.3 5.3 Hesperoper 1a pac!i fi'c:a 1.3 

J)iptera ' Perlodidae 
Blephariceridae Iaogenue ap. I. ) 
Cllirol\omid.e Pteronarcyidae 

eli'ronominae 9.4 Ptsronarcya californica 
Tanytaraua ap. 5.3 2.7 Trichoptera 
Or t hoc hd iinae 1.3 2.7 CloaaosolDatidae 
Crlcotopuo .1'. Gloaaoooma sp; 1.3 
TaJ1ypod inae 

EIll1'ididae 
lie I icopaychidae 

Heli"opoyche borealis 317.9 104.9 
Paycllodid•• Hydropsychidae, ' 
Ha~uina lanceolata Cneu~atopayche sp. 10.7 

Si_Hid.e -, Hydropayche 01" 593.1 73.9 
Pro,i!D"~ iUIll ap. 
Simulium 'I" 209.8 

Hydropt i lidae 
HY<lroptils ap. 

Str.tiOlllyidae 
E"paryphu, ap. 

1.3 
6.1 

Leucotrichia,pictipe. 
Neotrichla sp. 4.0 

Tii'Ulidae Ochrotrichia 01" 
Aotoch,! ap. 
Hellatolll8 ~p. 

12.1 
, }3.4 6.7 

, Leptoceridae 
Hyataci"~8 ap. 1.) 

I';phe...rl>ptera Oecet i. ap. 
Baet id"e Limnep\l i 1idae 

8s~t i. ,ap. Dic:oeawecu8 sp. 10.7 
Kph$niere1lLd~e O~o~t·oc~rid.,e Ii 

Ep¥:-rell"! 
col'oradena ia ~04.4 

Marll ia.. ap. 
Philopotamidae 2.7 

E• • uterp.
i. ievia,' 10.7 ' 

Chimarre sp. 
RhyacophH ida. 

, I " ~,O 

E. ti;icheneri Rhyacophi 18 ap. 9.4 ' 
Ilept".eni'~cl.e' , SOrlCoatomatldQe 

einygmula ap. Gumags nigricula, 6,'7 
Iron :ap. 
lr.oe'odea ap. 
Ilhitllroaena aI', 1\9.7 

Annelida 
Oligochaeta 

Aracnnoidea', ' 

: 
4.0 1.3 

Lep.tOphl~bHd~e Hydracadne ap. 
'araleptophlebia aI', 

Siphlonuridae, '! 
A"'" letus ip. 

1.3 

4.0' 

Platyhelminthes 
PlanarUdae 

Dugeaia op. 
liony"ti'i. ve~.... , 

Tri<:ory til i,!a. 
Tricorythod.o foIl •• 

Ilellli pte ra 
Iill..coridae Number of Orgsniamo 1882;0 295.0 

AlIIhyaus IIlOrmo'! 
Vel\idll. ' 

Number of Species 
Divera i ty 

36.0 
3.1 

16.0 
2.8 

KicrlJ¥e'UII 
'. i 

ap •. Equitahility 0.13 O.6~ 

i 
I 
;, 

i, 

t 

t it· 
i /.. j" 

e Ii 

" 
~ i 
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I, 

, 
from Big Sulphur Creek at ,Geyaere Reaort t'uring 

10/02182	 04/23/82 

Table 4b. ,Benthic' Macroinvertebratea Collected 
(n\lJllber: pa'r! aq'~lIro 'meter) 

: 04/23/82 07/09/82 

Coleoptera 
'Dryopidlle 

He 1(chua ap, 
pytl••idae 

D~r~necte8 ap. 
Umidae '
 

AmpU..i~is' diapar
 
Hicr~~ylloepua ap.
 
Narpua ap.
 
Optioaerllus 5p.
 
Ordobrevi~ n~bifera
 

Zattlellia pa~vula '
 
lIydrophilidae
 

Tropt.ternua .p.
 
Paephenid". '
 

Eub,ian,,~ e~vard~~ 
....phenu. ap. 

Diptero 
1I1.phuieerid,,! 
Cllirouomidae 1.3 

Cbil'onomin~e 
T""ytar.ua ap. 4.0 
GUhoc 1a4 ii!,~\, 1.3 13.4 
Ctieotopua ap. 
T4l'1ypodin"e 1.3 

Empididae 
h1chodidae 

"aruana 1"nCeQlllta 1.3 
SifI\Ul lid". ,'. , 

Proll~mulium SP, 
S.iliWlium ap. . 

StratloDyidlie' 
Euparyphu. ap. 

Tapulid/le . ~.3 
Antoeha ap. 
He,xi/tolDB sp. 

Ep1wmeroptera 
Ilaetidlle 

But i" ap. 9.4 344.3 
Ephe~re q idae 

Eplls..e re n" 
eoloradsnela. 10.7 

E. euterpe
 
&. levia"
 
E...aehen"ri
 

lleptageniidae 
Cinysmu 1a ap. '
 
han ap. '
 
lronodea, ap.
 
Ilhithrollena ap. 4.0
 

\.eptophlebiidae
 
~"II~·ptoph~.bia ..p.
 

Si'phlonu.. id"e
 
"""'letua,p.
 
1eooyeh i,' vs 1m.
 

Tri"c1"l'thad.~	 " 
Trieorl'th~e.fal1'a" ; 

l\erQap~'~1l ' 1.3 
1I• .,eo.. idae 

AiJib~j,au, IIlIi'l'IIlGn 
V.ii idae
 

"ler;'ve U" ap.
 

2,7 

2.7 

45.7 
2.7 

78.0 

lll.~ 

1.3 

1~27.8 

71.2 
94; 1 
71.2 
i.3 

4.0 
I 

250.1 

14.7 

2.7 

l.epido'ptera
 
Pyralidae
 

Pararlyractio ap.
 
Megoloptera
 

Siolidae
 
Si4llie ap.
 

Odonllta
 
Coenagrionidae 

Argia ap. 
A. emma
 
A••edula
 

Plecopter.
 
Ch1oropert idae
 

Haotaper11l,chilnualna
 
Perlid48 jI 

Calineurill californiea
 
Hesperoperla pacifica
 

Periodidae
 
Iaogenu. ap.
 

P~eronat'cyida~ 

Pteronarcya ealifernica 
Tric~optera 

Cloasoaolllllt idae
 
Clouoao... ap.
 

Helicopaychidae
 
Helieopayche bor~a\is
 

Ilyd ropayeh idae 
Cheu~topay~he sp. 
Hydropayche sp. ' 4.0 

Hydropt i 1 ielae
 
Hydfoptila ap.
 
~ucotr,ichill pict ipea
 
Neotriehill op.
 
Ochrotrich ia ap.
 

Leptoceridae
 
Myatadde. ap.
 
Oecet ia' .p.
 

Limnephilidae 
Dicosmoecu8 ap. 

Odontoceridae
 
Mari lis 'al'.
 

Phi lopotamidae
 
Ch~marr~' sp. 

Rhyacophilidae 
Rhyacophila ap. 1.3 

Seric~atoma~idlle' 
Gumega nigrieula 1.3 

Annelida 
Oligochaeta 

Arachnoidea 
Hydracarina, ap. 

I' 1atyhe lmin'thea 
PlanarHclae 

I)ugea ia' ap. 

Number of Organiams 41.0 
, Number of Speciea 11 0 

Divera ity 3 0 
Equitabil ity 1 03 

1982 

07/09/112 

4.0 

256.8 

1lll,3 

5,3 

16,067.0 
n.o 
0.4 
0.10 

10/02/82 

1.3 

1.3 

5.3 

,29.S 

1119.0 
33.6 

3726.9 

1.3 

2.7 

S.3 

2.7 

5.3 

126.4 

7674.0 
32.0 

2.2 
0.20 

I, 



Table 4c. Benthic Hacroinvertebratea Collected from Big Sulphur Creek at Ceyaera Reaort During 1983 
(numb.. ~ per sq~re ~ted 

04/13/83 

Coleol'tera 
Dryopidae 

!Ie 1ichua ap. 
Dyti~cidae 

Deronec'tea ap. 
El ..idae 

Ampumixia di"p... 
HicrocypoePl!! 8P~' 
Harpu8 ap.' , 
Uptioservus ap. 
Ordobrevia nubifera 
Zaitcevis p~~vuI4 

Hydr!,phil idae 
Tropiu.rnus ap. 

Paephenid.. 
Eubrianaa e~vardai 
Paephen..a ap. 2,7 

Diptera 
B.1ephllricerid'u, 2.7 
Chiron_idae 

Ch i ron_inee 
Tanytara..a ap. 
Orthocladlinae 53,8 
Cricotop..a sp. 
Tanypodinae 5.3 

ElPpididae 
Paychoclidae 
Har~i~a laneeolata 

Simuli idae ' ' , 
holiilllUli.... ap. 4.0 
simuliu.. ap. 

Strstiomyidae' 
!uparyph..a ap, 

Tip.. 1>48e 
Aot~cha ap.,I 
H811a~oDUI ap. 1.3 

Ephe';"~optara 
lIaet idae, 

aaet ia ap. 
Iphe.... 'ell idae 

£pl\amei-ella 
colondens ia 69.9 

I~ euterpe F·~ 
E,. levis 
E...icheneri 2,7 

H,;ptagenildae 
~inygmula sp. 4.0 
l,qn' ap. 24.2 
1.0nod.a ap. 5.3 
Ilhith,osena ap. 

Leptophlebiidae 
Paraleptophlebia sp. 1.3 

Siphlonuridae 
Amelet..a ap. 
laqnychia vellll4 

Tr~cotythidae ' 
Tri~orythodea faliax 

Hetpipt,re 
D1a";:or idae:, il 

AIIlbrY\,a !"O,rlllOn 
V.iHda. ' 
"i~rovel ia ap. 1.3 

1<;1 

I 

'I 
" 

I 

L 

I 

e 
i 
I, 
I 
! , 

i ;' 

:;. 

,j 

Ii 

,07/1~/83, 10/06/83 

5.3 

48.4 150.6 
4.0 5.3 
8.0 67.2 

2.1 
37 .6 

84.7 2.7 
347.0 8.0 

4.0 2.6 

3998.& 2.7 

4.0 

4.0 2.7 
16.1 16.1 

1437.8 117. 5 

43.0 

2.7 

1.3 

4.0 

8,0 2.6 

I, 

': 

I 
II 

:1 
I 

04/13/83 

Lepidoptera 
Pyrl!lidae 

Par.rgyractia ap. 
Hega loptera 

Sialidae 
"Sialia ap. 

Odo~at'" , 
Coenagrionidae 

'Arllis'sp, ' 
A. emlOa' 
i.; a~d~ Is 

Plecoptera 
, Chloroperlidae 

"a~t.perla chilnu~lna 
Pe~ !idee' " .. ' , 

Calineuria californica 
Heaperoperla p~cifics 1.3 

Perlodidse 
hogenua a p. 

Pteronarcyidae 
, 'Pterona~cya eslifornica 

Tdchoptera 
Cloaaoaolll8tidae 

Glosaoaoma ap. 
Helicopaychidae 

Helicopsyche borealia 
Hydropaychidae
 

CheulOatopsyche sp.
 
Hydropayehe ap.
 

Hydropt i 1 idae
 
HydroptHa ap,
 
Leu~otrichi~·pictipe8 
Neotrichis ap.
 
Ochrotrich il! ap.
 

Leptoceridae '
 
'1ya~ac idea ap.
 
Oecetia, all.
 

Limnephi I idne 
Di.cOBRlOeCUa ~p.
 

Odo~toceridae
 
'1arilis Gp. 

Philopotamidae
 
Chil1!'lrra, ap.
 

RhYacophilidae
 
RhyacoP'\ila sp. 

Serico8tomat idae 
Gumaga nigr{cula 

Annelida " , 
, Oligochae ta 

Arachnoidea 
Hydracarina' ap. 2.7 

Platyhelminthes 
Planari idae 

Dugo. is, ap. 

Number of Organiams 302.0 
Number ot Spociea 18.0 
Diven ity 2.8 
Equitabillty 0.53 

07/12/83 

4.0 

8.0 

8,0 
1.3 

395.4 

1238.7 
4.0 

95.4 

12.1 

24.2 

100,8' 

44.3 

76.6 

8083.0 
31.0 
2.4 
0.23 

10/06/83 

2.7 

10.7 

2.7 

2012.1 

112.9 
2165.3 

2.7 

40.3 

196.3 

5564.0 
24.0 

1.9 
0.20 
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Table··5". Benthic Haeroinvertebutea Co1.lect~d from Big Sulphur Creek Above Eagle Rock !,uri'll! ~98~ 
(';u~ber ~r a~uare meterl 

Coleoptera
 
Dytiaeidae
 

Ilerpnectl!' ap.
 
l!:lmidae
 
~ycrocylloepus 81" 
lIarp\la· ap. 
Optioservul ap. 
Ordobrevia nubifera 
Zaitzevia parvula 

Hydroph it idae ' 
PsapheQidae 

Eubrianax edwardai 
Psephenua ap. 

Co llembola 
Dipten
 

Blepbar icoddae
 
Centopolonidae
 
Ch !ronomidae
 

Chirooominae 
TeQ)'ter&ua ap. 
Orthoc lad Hnae 
Clieotopua sp. 
TSR)!p04inse 

Empididae 
Psychodidae 

"sruins laneeo1ats 
Simuliidae ... 

Si .... liuql ap. 
St ret iomy idae
 

Eup/lrypluJa sp.
 
Stratiomy. ap.
 

Ti"",l idae
 
Autoch" "1"
 
Oicran<?ta ap. 
H"lt8t~ ap. 

Unid"nt i~illd aI', 
Ephemeroptera . 

Beetldae 
I!~~iiep. 

Kphe"", re 11 idae
 
Ephemer" 11a ep.

I!; co10ndeRaie
 
E. euterpe 
E. flsviUnea 
~. levi. 

Keptageniidae
 
Cinys_is ap.
 
tron ap.
 
Rhithrogena ap.
 

Siphll?nul'idaa
 
. Amelet ..a II'.
 
Trieo~ythidee 

TricorYlhodeefaU••. 
II8lDiptswa . 
gerri~a. 

Trepobates ap. 
"suciorid.. 

Aa.brYaul IIOnaon 
Lepidoptera 

P)'uHdae 
paretlyractia ap. 

11/03/81 

1.3 

75.4 

5.4 
l.3 

177, 7 

1.3 

1.3 

4.0 

33.6 

18.& 

1.3 

16.2 

Heuropters
 
Sia)'ridae
 

Climacia california
 
Odoneta
 

Coenagrionidae
 
Argia ap.
 
A. emma
 

Gomphidae
 
Ophiogomphus ap.
 

Plecoptere
 
Capniidse
 

Parac~pni8 sp. 
Chloroper1idae 

Hastaperla chilnualna 
Nemouridae 

Halenka sp.
 
Perlidae
 

Calineuria califoroica 
Trichoptera . 

He 1itops)'ch idae 
Helicopsy~he boreQlis 

I!yd ropsyeh idae 
Cheumstopayche ap. 
Hydropayche sp. 

Ilydropt at idee 
Hydropdl~'sp. 
Leucot dch iapi. t ipos 
Ochrotdchia Ip. 

Lepidaotomatidae
 
Lep{dostoo.a ap.
 

\,eptoc';ridae
 
Hectopayehe ap.
 
Decetis sp.
 

Odonto.c~rid~e 
H.srilia ap. 
P~rthina ap. 

.. Philopotsmidse 
Chimarra 81" 

Psyehomyidae 
Tinodea .p. 

,ithyacophilidae 
Rhyacophila, sp. 

Sericoltomatidae' 
\ . 'Gumaga ·niA.ric~lo 

Annelida 
Oligochaeta' 

Ar~chnaidea. 
Hydracarina 

Mollusca 
Lyml'ae idae ' 

Lymnaea· .p. 
Platyhelminthes 

Plsnaridse, 
. [luges is· sp. 
Typhloplsnidae 

"e~o8toma ap. 

Humber of Organiams 
Number of Species 
Diversity 
Equitabilill' 

~1/03/81 

6.7 

1.3 

5.4 

2.7 

lR.R 

148.0 
295.9 

1.3 

14.8 

5.4 

1.3 

13.5 

1.3 

20.2 

790.0 
27.0 

3;1 
0.46 
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Benthic ""croinvertebutoa Collected fr"m Ilig Sulphur Creek Above Eagle Rock During 1982 
(number per :'aq~are meter) 

r,4/23/82 01/08/82 10/08/82 04/21/82 07/08/82 10/08/82 
Coleoptera Neuroptera 

Dytia~idae Siayridae 
Peronectea ap. Climecia celifornia 

IUll/idae' ' Odoneta 
Hycrocylloepull up. 
lI,up\,la ap. 
Opcioaerv\,ls ap. 
Qrdobrevia nubifera 

2.1 
2.1 

16.2 
6.1 

411.4 

Coenagrionidae 
Argia ap. 
A. emma 

Gomphidae 
Zait,e~ia'p~rvuie' 10.8 6.7 Ophiogomphua .p. 

HY4ro~ilidae ' Plecoptera 
Psephenidae 

!ubrianax edwardsi 4.0 2.1 
CapnHdae 

Para~apnia ap. 
Paephen". ap.· " 31,0 ehlor~perlidae 

CQll...bol'; Hastaperla chilnualna 
I).pters Nemouridae' 

Blephariceddae 
ClJratopoionida~ 

"alonka aI', 
Perlldae 

Chiron....idae Calineuria calafornica 16.2 
eh irono..ine~ 1.3 Trichoptera .. 

TanyUra"a ap. 
Orthocladiinae 

2.1 9.4 
41.7 

4.0 
1.3 

Hel icopaychidae 
Helicopayche borealio 43.1 113.0 

Cricotopua sp. 
Tanl/podinae 

ElIIpi,Hdae 
Paychodidae 

Maruins lancoolata 
S~'l1UliidalJ 

10.8 
2.7 

9.4 

2.7 

33.6 

Hydropaychidae 
Cheumatopayehe ap. 
Hydropoyche ap. 

Hyd,ropt it idae 
Hydropt i Ie ap •. 
Leucotrichio pictipe. 

4.0 438.8 
13.5 

123.8 

106;3 
1044.1 

1.3 

18.8 
8i,.... li".. ap. 

9tratiOlllyidae 
100.9 452.1 O~brotrichia ap. 

Lepidoatomatidae 

Euparyph'l' ap. 
Str-ciomy. ap. 

Tip'llidae 
Mtocha ap. 
Dicr'nota ap. 
Huato.... ,po 

Unillentified ap. 
Ephef88roptera 

B.et idall 

2.7 
1. i 

8.1 

1.3 

Lepidosto~a sp. 
Leptoceridae 

Nectoplyche ap. 
Oec;eti~ sp. 

Odontoceridae 
Mad lia ·ap. 
Parthina."p. 

philopotalllidae 
Chimarra "I'. 

'aeHa sp. 
Ilpheura11 idae 

Ep"~"",rella ap. 
E. coloredena!s 

8.1 290.7 289.3 Paychomyidae 
Tinodes ap. 

Rhyacl>ph i 1 idae 
Rhyacophile sp. 28.3 9.4 

1;;:. 'euterpe 
E. flavit inea , 

Sericpstomatidae 
Gumaga nigricula 1,3 4.0 

£. levis 2.1 Annelida 

M"plallen i !~.e 
Cinygllluh ap. 
Iron ap. 
Rhlthrogena ap. 

Siphl,on'lddae . 
16.2 

Oligochaeta 
Arachnoidea 

Hydrac~rina 
Hplluscs 

Lynmaeidlle 

4.0 8.1 

AmlIletus ap.
T,i.~"~ythidae i 

Lymnaea op. 
Platyhelminthea 

TdcQrYlbodea' fal1._ 
"""ipte'a 

Ge,ridae 

Planaridae ' 
Duges ia ,sp. 

Ty ph I 01' hn idae 
9.4 10.8 

Trepobatea aI', Heaoatoma ap. 
Naucoddae' 

Ala:bryaua ~rGl,?n 

L\lpidoptera 
PyuHdae 

Parargyraqtia ap. 25.6 

Number of Organiams 
Number of ~pecies 

Diversity 
Equitability 

34.0 
10.0 
3. i 
1. 23 

IZll.O 
29.0 
3.0 
IpS 

2233.4 
23.0 
2.5 
0.33 

I' 

r· 



Benthic Mocrolnv8rtebrates Co.l~~cted fro,m Big Sulphur Creek A~ove E~gle Rock During 1983 
(nu~~ei per'a~~.re'~ter)' 

i 
04113/43 07/07/83 10/06/83 04/13/83 07/07/83 10/06/83 

Coleoptera 1.3 Neuroptera
 
I)Yrlacidl\41
 Sisyrida'i' 

Deronect.. ap. Cli.macia california 1.3IHmidae" ' Odqnata

Mycr~Ylloep'~s 8p.
 Coenegrioni.<lae
Narpus ,po Argia sp,'II.Ope ~08t!l!:VU8 1.3 41.7 34.9 A. 'emma' 
Ordobrsvia nubifera 6.7 4.0 2.7 Comphiiae 
ZII ~tlevia"p"rV\lia 1. i 4~, 7 5.4 ophiogomphu. .p. 

Hydropb ~ Ucla!! Plecoptera
Pae phen idae Capniidae
Eubriana~ adv~rdsi Parecapni~ .p.
Psephenus ap. 1,3 91.4 Ch loroper lidae 

~oUemb°la .. Hastaper~a chilnualna 1.3 
Dipeer~ Nemourida"
 

Slepharicf/ridaa 35.0
 Mal,mkjl ap. 1.3 
CetatoPo8Or. id4e 4.0 Perl idae 
Chhonomidae Calin"uria californica 2.7 28.3

Chirono;inae Trichoptera 
T"nytara"s ap. ~9.6 181.6 10.7 Heli.opsy.hi.doe 
archoeladHnse 43.1 II.' Heli~opsyche boreali. 53.8 711.0 31141.3 
cricotol'uaap. Ilydropsychidae 
Tan)'podinae . 52,5 Cheumatopsyche ap • 78.0

Empillidaa 13•5 Ilydropsych" .p. 2.7 4184.6 406.1
Psychodidae Hydroptili.dee 

Maruina lanceolats Hydroptiia sp. 146.7 
Si..ul Hd"e ' Leucotrichia pi~tipe. 

Si.... liu.. ap. 200.5 Ochrotrichi.a sp. 4.0 
Stratiomyidae Lep idoa toma t idae 

euparYPb\ls sp. 9.4 Lepido~t~';a sp. 1.3 2.7 
Strat iOlDys sp. Leptoceridae 

Tipul f"a. Hectopsyche ap. 6.7, 
Anto~ha sp, ~.7 14.8 Oe.eti. ap.
Dicranota sp. 51.1 O~ontQceridae 
He~toma fp. 5.4 H3.0 5.4 Mljri lia .p

Upiderit i tied ep. 2.7 Parthina, sp, 2.7il 
Ephell1l'foptera Ph i lopotalDidae

B..e idae Chimarra'sp.
I Bast is' ap. ~1.5 3023.4 11.0 P.ychomyi.dae

:1 l::phelO8rallidae Tinodes sp.'I KpnsmereUa sp. Rhyacoph i 1 idaet E. coloradensil 37.7 Rhyacophila .p. 1.3 166.8 2.7
E. euterpe 87.5 Sericostomatidae 
E. f leviLinee i.3 , Cumaga ni&ri~ula 610.1 16.1t. levi.. Annelilia. 

Helleeieni lelae Oligo.haeta 4.0 21.5 
Ci.nyg"!ula ep. 2.7 Arachnoidea 
.ron ap, ' 1.3 Ilydracarinl,l 10.11 
Rhithroien. ap. Mollusca' 

Siphlonurid.s Lymnaeidae' 
AOoeietua ap. 10.8 Lymnaea :,sp. 

Tricorythi.dae Platyhelminthes
 
Tricorythod.e Ifallex: 9.4 2.7 Planaridae
 

HeIDiptua
 Dugesia 'p. 1.3 51.1 8.0
Cerdilae Typhloplanidae 

Trepobatea' .p, 1,3 Mesostoma .p.
Neueoridae 

A,mbryaus I1lOrlllon 5.4 Humber of Organiam. 349.5 9204.5 4537.1
Lepj,dllptera Number of Specie. 31.0 32.0 11.0 

pyr a1idae Dive~. ity 3.6 2.3 1.0
Patargyracti.,ap. I llquitability 0.58 0.20 0.13 

I" 

I, 
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I, 

Ilenthic H~CrO~,'1venebrate~ Collected fro.. 
(n~mb~f per ~,!uar~'~eter) 

IlnZ/81 

Coleopter~ 

Cl1rya~~ 1idae
 
Dryopid;,e
 

He lichua ap.
 1.3 
Illlllidae 6.7 

AmPi>..ixis ap. 4.0 
Hicrocy11oepua sp.'
 
Harpua ap.
 P 
Optioa~rvua ap. 8.1 
Ordobrevia nubifera 
Zaitzevia psrvula 

lIaliplldae
 
P'Iltodyt... ap.
 

PII"phenidee
 
Ilu~rienax edwardal.
 
I'aephenua 'I" 20.2
 

Diptera,
 
Blephar iceridae
 
Chiron....id.. 

Chironocainae 2.7 
Tenyteraua ap. 2.7 
OrchoeladUnae 
CdeotC?pus ap. 4,0 
T/lnypodin/le 

Paychodidae 
Hatuina lanceoleta 

Silluliidee 
Simulium sp. 22.9 33.6 

Stratiom),ida. 
Iluparyphu, "I"
 

Tabanidae
 
Tipulidae
 

Antoe'1e "I" 6.7
 
Gonom)'ia ap.
 
",',uitolllS "I'. 4.0 4.0
 
Holophilua 81"
 

Ephemeroptera ' 
llutid"" 

Bset is 81" 484.? 90.2 
I!phemere11 idae
 

Ephe,""re 11a ap.
 
E~ c:oloradenB i. 86.1
 
E. euterpe 75.3 
E. aoquele 1.3 

Heptageniidae 
Cinl'llllUla ap. 
Iroo 01" 
[fonodea ap. 
lronopa is ;'1'. 
Hhithrogena ap. 37.7 
II. ap. ~ 6.7 

Sipb lonuridae 
M>el'etul '1", 

lIe",iptera' 
Cerridae 

Trep<lbatea '1";
 
lIabrid'"e
 
Nsu~orTdao
 
~r)/.~, IllOrmon
 

'JLepidoptera '.. ,. 'i, i 
Pyr81iit.e, i, , j

P.rargyra~~i. ~p. '. ~ 

'i' i 

I 
Ilig Sulphur Creek Above S'!uaw Creek, During 1981 

04/n/8l 

Hagaloptera
 
Sia lidae
 

SiaH. '1"
 
Odonata
 

Agrlonidae
 
Hetaerina americana 

Coenagrionidae
 
Argia 'I'.
 
A. elllllla 

A. aedula
 
Pleeopte..
 

Capn i idae
 
Capnia 'I"
 

Nemour~dae 
Malenka 'I'.
 

Perlidae
 
Calineuria californlca
 1.3 

~t~l'ona~c::Yid~e ­

Ptero~arcY8 californlca
 

Trichopter.
 
~rachyeelltridae 

Amiocentru8 8spiluB 6.7 
Glo9so8omatidae ' 

Glo'Bo,a,"" ap. 
lIelicopayehidae 

lIelicapsyche borealis 
lIydropsychidae . 

Cheumatop,ych~ ap. 
Hydropsyche Bp. 18.11 

Hydroptilidae 
Hydroptila sp. 
Leucotrichia pictipes 
Neotrichis sp. 8.1 
Ochrotric~~a ,p. 

Leptoceridae ' 
Oece~is sp~ 

OdOlltOeeridae
 
, Harilia sp.
 
Phi lopatamidae
 

Chimarra .ap.
 
Wormaldia .p.
 

Paychomyi idae 
PaychOlllyia sp. 5.4 

Rhyaeopbilidae 
Rh)'.~ophils 81'. 

Sericostomatidae 
Gu~ga ~igri~ula 

Annelida 
Olillochae ta 

Ara~hnoidea. 
Hydracarina 

Platyh'lllllinthes 
Planaridae 

DUlle~ia sp, 37.7 

Number of OrSanism' 800.0 
N';"be r of Spede.' 20.0 
ri~\,llr~it)/ 2.2 
Ilqultabi~lty g.31 

11/lt/81 

4.0 

31.0 

2.7 

87.5 
228.8 

5.4 

1.3 

1.3 

2.7 

20.2 
I' 

ns.o. 
20.0 

2.8 
0.50 



," 

rabh. 6b.	 BeR~hic Hac~oiRve~~eb~a~el Collected 
(Rumber per 'aqua~e mete~) 

04/23/82	 01/08/82 

Coleoptera 
ChrylomeUdae 
P1'yopidae 1.3 

HeUch..1 "I" 
El.lIida~ , 

Alllpumixia '1" 
"icrocyiloepul "I', 
Harpua ap. 
Optioaervul ap. 9.4 
Ordobrevia Rubifera 2.7 
Zaitzevia parvule 10.8 

Hahplidae 
Pe 1tadytea .p. 

Paephenidee 
RubriaRa. edwardai 
"'ephen,," ,ap. 5.4 9.4 

Dipten 
Blephariceridae 37.7 
Chironoraidae 

Chir~nominae 

TeRytare... '1" 2.7 
O~thoc led linae 33.6 
Cricotopu. ap. 8.1 
Tanypodinae 6.7 

Paychodidae 
K.~uina 1.nceolate 4.0 

Si.... l i idae 
Si.... lium ap. 1267.8 

Stratiomyidu 
Eup.ryph.. ~ aI',
 

Tab.nidae '
 
Tipul id4!e
 

Afttoch. a". 
Gon,?myia .1'. 
1Ie1l8toma "I" 
Molophilu. aI', 1.3 

Il:ph\'IIIl!Fopter4 
8aetidae 

llllAit i. '1" 262.4 
t:pheme re 11 idae 

!phemerella ap. 
E." ~olorade~8~a 10.l!' 
". elllnp", i4.8 
E. ,oq... le 

Hept.ieniidae
 
Cinygmule'ap. 2.1 '
 
1roo ap. ' ,. ~
 
lro.l'ode~ ap.
 
lronopaia 81" '
 
\thithroi'>na ap.
 
R. 81" 2' 

Siphl~nuridalll 
, Anieiet~. ap. 

1I11lmipteia' " 
Gerd'clAe 
T~epob~t ..	 '1', 

llebridee 
Na~cQcidas I
 
Amb~yiui "",r""'lll
 

~pidopter~ . 
pyra lidas 1 I! 

Puargyrecth "I'. I 
. . :' ~ 

'! 'I,i 
{', 

f~om Big 

10/02/82 

1.3 

37.7 

39.0 

84.8 

378.1 
13.5 
21. 5 
6.1 

10.8 

431.9 

14.8 

4.0 

16g.2 

20.2 

8.1 

4.0 

13.5 

I, 

Sulphu~ C~eek Above Squaw C~eek During 1982 

04/23/82	 01/08/82 

Hegaloptera
 
Sialidae '
 

Sial is ap.
 
Odonata
 

Agrionidae
 
H,t4e~ina americana 

CoenagrioRidae
 
Argia ap.
 
A. eauna 
A. sedul.
 

Plecoptera
 
Capniidae
 

Capn" ap.
 
Ne-.ouridae 

"'alenka ap. 
Pl!rlidal! 

Calineufia californica 4.0 
Pteron~rcyidae
 

Pteronarcy~ ealifornicA
 
Trichoptera
 

Ilrachycentridae
 
Amiocentrus aopilu8
 

Gloasosomatidae
 
Glossoaoma Rp.
 

!Ie licopaych idae 
Helicopsyche borealis 2.7 4.0 

lIydropaychidae 
, CheumHopoyche ap. 

lIydropayche ap. ' 4.0 100,9 
Hydroptilidae 
, 'llydroptiia ap. 

Leucatrichia pictipe.
 
Neatrichia ap. '
 
Ochrotrichia ap. l02'3
 

Leptoceridal! 
Oecetia 01'.
 

Odontoceddae
 
Marll ia sp~
 

Philopotamidae
 
Chi!"".r~ ap.
 
Wormaldia sp.
 

P8y~h~myiidae
 
Paychomyia ap.
 

Rhyacophil idae
 
~hyacophila ap. 2.1 

Sericoatomatidal! 
" C;'nia8~ nigdcuh 5,4

Annelida '
 
, Oligochaeta,
 
'Ar;~hooide" 

,; ~yd~l'c8rino 
rl!'ty~ell11inthe~ 

Planaridae 
, D\,g~a is ap. 12, I 

Number ~f OrgaRiama 55.0 1910;0 
N~mber of species 11.0 24:0 
Diversity '3.0 1.9 
Equit~bmty 1,02 O;~O 

10/02/82 

1.3 

2.7 

106.3 

123.8 
1523.1 

2.7 

90.2 

5.4 

3172.0 
26.0 
2.7 
0.35 
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Ta~le 6c.	 IIenthic, MacrOlnverte~i:atQlJ Collected fr'?lII Big Sulphur ~reek"AboYe' Squa.. C~eel< Durin!! 1983 
(numl!"r, per! 8'1~~r!"""ii:.~) 

\ 

07n2/ 83	 10/06/83 04/12/83 07/12/83 10/06/83 

Cole'.'pt~r~' , ~seloptera 

Chrya'!l'!81 ~c1~e 

PfY°l"idae 
Sialidae 
· shfis ap. 1.3 

Il,e~ichua ap.' 
Elmidae . 

Odonala . 
Agrion iel ..... 

AIllpulllixia ap, ". Hetaerina amedcana 2.7 
Hicrocylloepua ap. Coenagrionidae . 
""rpua ap. 2.1 "'rgia sp; ~.4 

Opt louryul Ip. 1.3 16.2 78.0 A. e~m.a 

Ordobreyia nubifera 2.7 10.7 .....edula 
Zlit.eyia parvule 94.1 Plecoptera 

Hallpllclae 
I'eltodytea ap. 1.3 

Capni idae . 
Capni'a .1'. 

Paephenidae Nemouridae 
Eubtiana. edwardai Halenka .1" 2.7 
Paephenua 

Pipter•• 
ap. 10.8 164.0 Perlidae 

Calineuria californica 8.1 8.0 
lllllPhariceridae 1.3 9.4 Pteron~rcyidae 

ChironOlllidae Pteronarcye californic4 5.4 
ChironOlllillae 36.0 5.4 Trichoptera 
Tanytara\.\a ap. 18.8 8.0 Brachycentridae 
Orthocladiina. 5.4 16.2 21.5 Amiotentru8 8spilu8 1.3 
l=ricotopua ap. Glo8808omatidae 
T8nypodinae 1.3 Cloaao.o..a ap. 1.3 

1'8y"hOO ida. He I icop.ych idae 
Maru'ina lsnceol\lta He 1i·cop.yche borea 1is 1.3 59.2 64.5 . 

Sim~liidae Hydrop.ychidae 
Simulium ap. 3522.6 188.3 Cheumatop.ych~ .p. 

SHadomyidae Hydr0l'.yche .p. 2.7 196.4 2533.9 
Euparyphua ap, 16.2 5.4 Hyd ropt i1 idae 

Tabanidae 2.7 Hydropt Ha .p. 48.4 
Tipulidae 1.3 Leucotrichia pictipe. 5.4 

,.ntocha aP' 
Conolllyia ap. 
H\!ilatoaaa ap. 

1.3 
1.3 

21.5 

8.1 

16.1 

26.9 

Nentrichia ap. 
, Ochrotrichia .p.

lAptocer idae 

' 

K01Qphilua ap. Oeceti.· .• p. 32.2 
Ephe..eroptera Odontoceridae 

Baetidae Mnil ia ap~ 126.4 
aa~t ia ap. 

Ephc"'; re 11 idaa 
Ephemere 11a ap. 

36.3 

5.4 

lpO·2 ])0.8 Pl)il0potamida<j 
Chimarra .p. 
Wormaldia .P. 

E, color"densia 52.5 PaycliOllly Lidse 
E. euterpe .l.?0.9 · ~.ychomyia .p • 
Ii. laquele I\hyacophil idae' 

He prageni i<!!" · Rhyacopl)lla ap. 1.3 8.0, 
cinygmula ap. 
Irqn 'P~' l', 
lrDnode8 ap. f 

6.1 
5,4 
2.7 

~.4 

S~rico.tomatidae 

· CumGg8'nia r icu I4' 
.Anne i ide' "..... 

2.7 

Ironoplia ip. 
RbHhr"aena' ,po 1.3 78.0 

01igochlleta 
~r8chnoide8. ' 

a. ap •. 2' . Ily!iracarina 
Sipllloour idae Platyhe1minthe. 
, ....ietua ap. 

Hemiptllr-4I 

" , . Planaridae 
Dugesia .p. 2.7 201.7 

Canida, 
. T,.p~bat•• a~~,' ,
'Hebri<;iae' '. 1,3 
Naucoriaae 
. Ambryaua !"lI~m 

L,pidoptera 
13.5 5.4 

I 
"um~er,of Organiams 
Number'of Specie. 

343.0 
24;0 

5234.0 
28;0 

4154.0 
21.0 

pyulid.e Diversity 2.5 1.6 2.4 
pararsyracti. ,p. 126.4 Eqllitabi1 ity 0.33 0.14 0.26 

1. 
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Table 7. Particle size distribution from Big Sulphur Creek at Geysers Resort 

Percent Passing 

Mesh: 3" 1-1/2" 3/4" 3/8" #4 #8 #16 #30 #50 #100 #200 5 m 2 m 1 m 

11/9/81 100 95 66 35 15 11 9 8 7 7 6 3 1 1 

4/23/82 100 99 89 58 31 23 17 13 10 8 7 3 2 1 

10/2/82 77 61 48 35 20 17 13 10 8 8 7 2 1 0 

4/13/83 95 78 61 42 25 17 10 7 6 5 4 2 1 0 

10/6/83 94 76 61 37 17 10 6 5 4 4 3 1 0 0 

1/27/84 100 97 84 58 36 30 23 17 14 11 10 4 2 2 

4/11/84 100 86 65 41 24 18 12 9 7 6 5 2 1 1 

10/2/84 94 82 72 58 41 32 23 18 15 13 10 4 2 1 

1/8/85 98 82 72 57 38 23 10 4 3 1 1 0 0 0 

4/2/85 100 98 88 59 30 21 15 12 10 8. 7 3 2 1 

10/1/85 100 100 91 66 42 28 19 15 13 12 10 4 2 1 

4/2/86 100 87 73 58 41 26 16 7 3 2 1 0 0 0 
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Table 9. Particle size distribution from Big Sulphur Creek above Squaw Creek 

Percent Passing 

Mesh: 3" 1-1/2" 3/4" 3/8" #4 #8 #16 #30 #50 #100 #200 5 m 2 m 1 m 

11/4/81 100 71 45 32 23 15 8 5 3 2 2 1 1 0 

4/23/82 100 95 83 51 21 9 7 6 4 3 2 1 1 0 

10/2/82 '100 100 95 78 51 25 9 5 4 3 2 1 1 0 

4/13/83 96 87 64 41 23 14 8 4 3 2 1 1 1 0 

10/6/83 95 90 77 61 42 35 24 16 12 10 8 3 2 1 

1/27/84 91 85 70 47 28 21 14 10 8 7 6 2 1 1 

4/11/84 100 92 72 42 23 16 13 10 8 6 5 2 1 1 

10/2/84 87 79 58 36 21 14 10 8 6 4 4 1 1 0 

1/8/85 100 93 71 40 20 9 5 3 2 1 0 0 0 0 

4/2/85 100 93 75 48 26 17 12 9 7 6 4 2 1 1 

10/1/85 100 93 67 38 20 10 6 4 2 2 1 1 0 0 

4/2/86 100 96 84 69 49 30 14 4 2 1 0 0 0 0 
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Table 8. Particle size distribution from Big Sulphur Creek above Eagle Rock 

Percent Passing 

Mesh: 3" 1-1/2" 3/4" 3/8" #4 #8 #16 #30 #50 #100 #200 5 m 2 m 1 m 

11/4/81 90 75 49 29 17 11 7 4 2 1 1 1 1 0 

4/23/84 100 96 82 57 35 23 13 6 3 2 1 1 1 0 

10/2/82 100 89 66 46 33 24 13 6 3 2 1 1 1 0 

4/13/83 100 84 58 44 34 25 15 6 3 2 1 1 1 0 

10/6/83 100 94 64 45 30 23 16 11 8 6 5 2 2 1 

1/27/84 100 98 89 65 35 25 19 15 12 10 8 3 2 1 

4/11/84 100 92 71 40 22 17 13 11 8 7 6 2 1 1 

10/2/84 100 97 86 63 39 28 21 17 14 11 9 3 2 1 

1/8/85 97 89 74 54 37 24 14 7 2 1 0 0 0 0 

4/2/85 90 89 82 73 61 53 43 32 24 19 16 7 5 3 

10/1/85 100 99 88 65 46 31 23 17 10 7 6 3 1 1 

4/2/86 98 85 67 48 31 20 11 6 2 1 0 0 0 0 
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Table 10. Particle size distribution from East tributary 

Percent Passing 

Mesh: 3" 1-1/2" 3/4" 3/8" #4 #8 f!l6 #30 #50 #100 #200 5 m 2 m 1 m 

11/4/81 100 91 68 46 31 27 24 21 18 15 13 5 3 2 

3/24/82 93 66 39 28 19 17 14 13 11 10 8 4 2 1 

10/2/82 100 97 85 69 59 54 47 41 35 30 26 11 6 4 

1/5/83 87 69 55 42 29 24 21 19 17 15 13 5 3 2 

4/12/83 100 100 93 75 49 44 37 31 26 22 19 7 4 1 

10/6/83 100 100 95 81 59 52 44 38 31 26 23 8 4 2 

1/27/84 100 81 55 37 23 19 16 14 12 10 9 4 2 2 

4/11/84 100 91 81 65 45 39 34 30 27 24 21 8 5 3 

10/2/84 100 98 83 64 45 39 34 30 27 23 20 8 5 3 

1/8/85 100 93 78 62 44 26 14 8 4 2 1 1 a 0 

4/2/85 100 85 71 52 36 30 25 22 20 17 14 6 4 3 

10/1 /85 100 92 86 68 49 40 33 27 24 20 18 8 5 3 

2/13/86 100 99 87 65 44 30 18 10 5 3 2 1 0 0 

4/2/86 100 100 91 67 49 35 23 14 7 4 2 1 0 0 
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Table 11. Particle size distribution from West tributary 

Percent Passing 

Mesh: 3" 1-1/2" 3/4" 3/8" #4 #8 #16 #30 #50 #100 #200 5 m 2 m 1 m 

11/4/81 100 76 53 36 25 22 20 18 15 11 9 4 2 1 

3/24/82 100 74 57 41 29 24 21 19 17 14 11 5 3 2 

10/2/82 100 92 70 50 36 32 29 27 24 18 14 6 4 3 

1/5/83 100 89 65 43 27 23 19 17 14 12 10 4 2 2 

4/12/83 69 49 36 25 14 12 10 9 8 6 5 2 1 1 

10/6/83 100 72 46 29 18 14 13 12 11 9 8 2 1 0 

1/27/84 96 85 69 64 42 38 33 31 28 25 22 8 6 2 

4/11/84 100 55 38 25 16 13 11 10 9 8 6 2 2 1 

10/2/84 100 93 70 50 33 30 26 24 20 17 14 6 4 2 

1/8/85 100 83 52 30 17 10 6 4 3 2 2 0 0 a 
4/2/85 88 53 39 27 16 12 8 7 6 4 4 2 1 0 

10/1/85 100 87 63 43 27 21 17 15 12 10 8 4 3 2 

2/13/86 91 80 56 35 20 12 7 4 3 2 1 a a 0 

4/2/86 100 78 50 34 23 17 12 8 6 3 2 1 0 0 


