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Abstract:

The effects of heavy metals on the distribution and abundance of aquatic insects in the Boulder River
were studied during 1975 and 1976. On the upper Boulder River, concentrations of total zinc were
highest at Station 2 below derelict mining and milling sites where they averaged 0.25 mg/l. The insect
community at this station in August and September samples was 29, 81, and 45 percent lower in
average total number, average total weight, and average number of subordinal taxa, respectively, than
at Station 1 above the pollution sources. On the lower Boulder River, the highest average concentration
of total zinc was 0.31 mg/1 and occurred at Station 5 below the heavy metals laden floodplain. The
insect community at this station in August and September samples was at least 30, 19 and 18 percent
lower in average total number, average total weight, and average number of subordinal taxa,
respectively, than at Stations 3 or 4 above it. The aquatic insect community at Station 5 was at least 62
and 69 percent lower in average total number and average total weight, respectively, than at Stations 6

through 8 below it. The number of subordinal taxa at Stations 5 and 6 were lower than at Stations 7 and
8.
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- . . ABSTRACT

The effects of heavy metals on the dlstrlbutlon and abundance
-of aquatic insects in the Boulder River were studied during 1975 and

‘hf1976 On the upper Boulder River, concentrations of total zinc were
g;hlghest at Station 2 below derellct mining and mllllng sites- where they
»faveraged 0.25 mg/1. .The .insect community at this statlon in August and

September samples was 29,.-81, 'and 45 percent lower in average total
" number, avérage totaINWeight} and average number .of subordinal taxa.,
' respectively, -than. at Station 1 above the pollution sources. On -the -
‘lcwer Boulder River, the hlghest average concentration of total .zinc
“was 0.31 mg/1 and ‘occurred at Station 5 below the heavy metals laden
floodplaln. The insect communlty at -this statlon in August and Sep-
tember samples was at least 30,.19 and 18 percent -lower in average
total numbeyr, average total weight, and average number of subordinal -
taxa, respectively, than at Stations 3 or 4 above it. The aquatic
insect community at Station 5 was at least 62 and 69 percent lower in -
average total number - and average total weight, respectively, than at

a.Statlons 6 through 8. below it. The number of subordlnal taxa at

Stations 5 and 6 were lower than at Statlons 7 and 8.
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INTRODUCTION

‘3ﬁHardroék mining:fo; metallic miﬁerals in the"Bouldef River.

drainage ?as intensive in'£hé late 1800!§ and éé;ly-l900's. Roby et

';i; £l§60) gummarized fhé'e#tent 6f thg ﬁiﬁiné for-these ﬁiﬂerals in
;Jgfférsqn:Cquqty.aﬁq“;epértéd there had béen at ieast 71 dre—praducinq
’ ﬁigésgggd:islﬁillé in éhelépéér ﬁouldéf and Elkhorn-a£ainagesf ‘Pres-’
gntli,:few'mineslére bging Worked in the drainage. |

Mining has produced adverge effects oﬁ’the_Boulder River below' =

the £own of Basin. Appraisal-of thé‘Water quality in the drainage'by‘
Lﬁraica and -Botz (1974) revealed-heavy ﬁetals from acid ﬁine seéﬁs and’
‘mill £ailings weré‘Causing a "major water quality impairment." Sam- |
zpyipg oﬁ'the sediﬁents in the river'channel and floodplaiﬁ disclosed

'iﬁighfcoﬁéépﬁraéibns of ginc; coéper and- lead extendi;g some 40 km

.downriver below the'éource areas (Vincent:l§75). "In the upper Boulder-f}

‘%ﬂRiVer, Nélson 11976) found'depreésed;standing cropé of'trout and high
mg?talitieé‘of biocassayed eyed eggs and fingerling rainbow trout |
(S&Zmo.gaipdheri) aséociated with higher heavy metals concentrations in
“ifhébrivér.zjvincent (1575) pértially aﬁ%ributé&kthe lqw numberéﬁofg.
trou£ in the  lower Boﬁidér River t;Aheavflmééais‘poliution;: A p{elim- :
aiggr&,ipvestig;tion of the ;quatic-ih;ect fauna in the Boulder Riyér
igdigéted IOQ number of mayfly'species in areas of the rivér céntaining:'i

high concentrations of heavy metals (Vincent:1975). '




2
The primary purpose of this investigation was to determine.the
effects of the heavy metals on the distribution and abundance of the

aquatic insects- in the Boulder River. A secondary purpose was to

- describe the concentrations of heavy metals occurring in the river year:

around. Field research was conducted from April 26, 1975 to October

10, 197e6.
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DESCRIPTION OF STUDY AREA

. The Boulder River iS‘iooated in Jefferson County, southwestern :

T Montana; It;originates_on the“east side of the Continental Divide‘at
an.eieuation of'2,220'm and fiowsfsouthwest for approximately 120 km
'to the Jefferson Rlver near Cardwell Montana. The;drainage area is
-‘approx1mately 1, 975 square‘km and is prlmarlly underlald by the.
BoulderlBathol;th which is composed of quartz monzonite. The lower

third of the drainage'is oonbosed of sedimentary rocks of Precambrian

‘to Tertiary age (Roby et al..1960).. The river has an overall gradient.

of about 4.8 m per river kilometer. Major tributaries, in downriver

progression, are: Lowland,IBison,fBaein,»Cataract‘and Muskrat Creeks
: -~ ' . . "

" and the thtle Boulder River. .

Average annual prec1pltatlon is approx1mately 90 cm at the town .

of Basin and 30:cm'at.the town of Boulder (North Boulder Drainage and
Jefferson Conservation District 1975) . Flows in the river dependrprif

;marlly on snowpack 1n the mountalns with a number of 1arge springs -

addlng to the rlver in the lower valley. The average discharge of the-

- Boulder Rlver near'the town:of Boulder for a 4iefear‘period‘of record
ending dn 19%2 was BO6 m3/min (112 cfsfv while the maximum and ninimum
* - discharges were 5,933ﬁ(33581cfe) anle;m?/min, respectively’(U.S,
éeoiogical survey 1972). During 1975; the first year of this'study,
dischargesuwere abnormaily high. ’'The maximum and minimum'discharges

for the period April 26 through'September‘Bl were 5,972 (3377 ofs) and
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~94 m /min (53 cfs), respectively. .In 1976 maximum and.minimum dis-

charges for the perlod Aprll 16 through October 31 were 3,080 (1760

'cfs) and 95 m /mln (56 cfs), respectlvely (U S. Soil Conservatlon Ser--

ffv1ce 1976) The‘surface run—off‘patternslfor both years are. presented:

in Eigure 1.  The major use of water from the Boulder'River'below the

town of Boulder is for.the irrigation of alfalfa and hay meadows. 1In

low water years, use is so intensive that irrigation diversions

dewater about a 19 km reach in this”section of river (North Boulderg,
Drainage and Jefferson Conservation Districts 1975).

For this study, the river was considered'to consist of two sec- -

'ltions. The rlver lylng above the town of Boulder was designated as

the upper Boulder Rlver. In thlS sectlon the river had a narrow flood-
plain, a high elevatlon, and a steep gradient. Riparian vegetation

primarily included“willows, alder, confiers and, to a lesser:extent,l

cottonwoods and aspen-. Rainbow'trout'(SdZmo gairdneri), brook trout

(Salvelinus fontinalis) , ‘and mountain whitefish '(PPOSOpium williamsont)

‘were the=salmonids_found in this_study section.

The section of river lying‘belowrthe'town of Boulder was desig-~

.nated the,iower Boulder River. This sectiou of the:river had a wider-
':floodplain through-which.the river meandered, -a lower’elevatron:and a
‘fuore’gradual gradient;?'Ripariah‘vegetatioh,Qaswprimariiy,cottonwoods7
. aspen and willows. -BrOWn~trout (SaZmo'trutﬁa):domihated thefsalmohid

.fauna in this section (Vincent 1975).
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Figure 1. Hydrographs of the Boulder River for 1975 and 1976 at the USGS gaging station
6 km downriver from the town of Boulder. (U.S. Soil Conservation Service
1976) .
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Niné‘étations wére éstéhliéhed in'the-studf area (Figure‘zi.-
Tﬁe»ldcatibhs and_disfances from the ﬁou;h‘of £hé.river-énd bétwegn
- statioﬁé are given‘in Appendix Tabie 1.
ff:Water*quality-and aquatié inéects-were sampled‘at eight sites

" (Stations 1-8), and water quality only at one additional site {Station

1-a). ~Stations 1.and 2 served to assess the combined effects of Bésin,

Cafaract, and High Ore Creeks on the upperlBoulder River. Bottom types

at thesé-stations were.comprised of bbulderé and lérge cobbles inter- .
.épaced with‘large gravel. - Station.l—A:funcfioned'tp‘deliheate the
combined heavy metals load of Basin.ahd Cataract Creeks on the watef'
”TTQﬁaIity"of,thé rive;.from théf»contzibutéd,by High Qre:Creék.

| Six.wafér qqality and aquatic iﬁseét sampliﬁé'éfétions were-

installed on the ‘lower Boulder River. . Stations 3 and 4 were used to

investigate the influence of the Liﬂtle Boulder River. Stations 5;,61

7, and ‘8 were-located at approximately equal interstational.distances. .

downriver f;om“stapion‘4 to ascertain thefpersistépce and effect: of

'the'heavy metals in the lower reach of the river. BottomitypeS‘at

these stations were predominantly small cobble and large gravel inter-’

Eﬁgééd'with émall gravel and sand. - Bécaﬁsé tHe'hébitats in the sec-

tions on, the upper and lower‘Boulder'Rivér were different,.only iht;a—:

"> sectional comparisons could be made--
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METHODS

bhémical;and physical parameters were measured monthly, when
possible, except during July through September when dissolved oxygens .
wereimeaéured_twice monthly and maximum-minimum temperatures were

" 'recorded at least two times a month. The pH, conductivity, and alka-

linity of water samples were determined within 12 hours of collectién.‘»

Samples were kept cool during the interim. The pH was determined using .

“a Beckman Expandoﬁatic pH meter. éonductivity was measured on a Yellow

Springs Instrument conductivitf bridge, and alkalinity Qas-deterﬁined,'.
potgntioyetricélly.. Caicium and mggnesium concentrations were deter--

miﬁéd by -atomic abséfption SPQCtropﬁoto@etry ané hérdnéss waslthen
cglcu;ated from.these,concentrationsf . The raﬁge in wéter.tempefature_

Sy

" at éach.station”was monitored with a Taylor maximum-minimum thermom-

eter. Dissolved oxygen was assessed by a modified azide-Winkler method '

ﬁging HSEQ\Qhemical Company reagernts. Dischafgé;measurements,wer¢
determined with a Gurley-type AR current meter using siﬁgle-poiﬁt‘
velocity measurements made“approximateiy_gve;y‘0;6 ﬁ on a transect
3¥acf0és'tﬁe.chanﬁel, A | |

~ Water samples for heaﬁy metal analyses were coilected‘in oné.'
1;£e;wp91Y§fh§lene_bdttles, acidified with 5 ml‘of distilled, corncen- :
t?éted éitric ;cid, and anal?zed within six months‘of collec#ion.
angentratipné of totai recoverablée zinc, iroﬁ,'copper, leaa, cadmium,

and-silver; in samples taken froﬁ April 1975 through April-1976;,:
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'dgfermined by pérsoﬁﬁélﬂét the;Montgﬁa Béﬁéxtment‘éf Healtﬁ and Enyi-

ronmental:Sciehces; Watef_éﬁality'Bureau,uHelena, 5y atomic~abs§rp-
.tipn spectrophqfometry: From May 1976‘to October 1976; the investi-
.gator measurga only total recoverable zinc‘dopcenﬁrations in water

samp}gs by atomic abéorption spectrbghqtometry at Moﬁtana Sta£e
-FGHiversi#y.' |

* Aguatic insects were sampled monthly, when pdssible, using;-

ﬁrtificial substrates .similar. to Hester—Dendy samplgrs (APHA 1971) but
ﬁifh'sevehzlz.z x 12.2 cm,plétgs giving'tétallsurface‘area of 0.2 m2
perﬂsgmpler.A Plates were spaced 0.56 cm apart to ensure that lafgéf‘:
iﬁseétiforms'could}édigﬁize tﬂé:éaﬂgier;' Four ;amplefs were.used ;t
‘each station and were placed %t the downiive¥ end of riffles.at sites
with visﬁally similarigﬁrrent1ve16cities and depths; ﬁach saﬁpler was

positioned with plates parallel to the flow and anchored to the channel

bottom.:.Aquaticﬂinseéts were colléctedTaffer a doloﬁization period-of .-

épproximateif'BQ day;.'

' The material oﬁ each-sampler,was.sc:apgd into a separate-jar
-_QPﬁta;nigg an idegtifyipg 1§bel_ana.lq%,F9rma}iqT ‘Samples were taken
‘t;;ﬁéégggé,Sfété.Uﬁiéeféifyﬁﬁﬁeré tﬁé&?@éfé.iﬁé{34a351iy wééﬂed dgla.

US "Series Number 36 séreen. The aquatid‘insect$.from each‘sample
re£ained by the screen were removed and’identified Eé'the'10we5t ta#oﬁ
~pragtical'(ﬁsually genus)- using ward and Whipple (1959) and Pennak

- (1953). and the numbers in each taxon recordgd. The wet weight and
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- and major-subordihal taxon from samplefs collected in August ‘and Seé-ﬂ
tember 1975 and‘1976. .fhg,yet Weight_wa;,obfained by blot drying the‘
insécts with absorbent paper towels aﬁd_weighing fhem to the nearest . ;

‘hgnérédthanga_gram on a Mett;§; Instfument; Corpo;ation‘type H—16'A’

‘ :éﬁ;ﬁ;ﬁi&gikbalaﬁce. .The percep£'c§ﬁpoéition by nﬁmber ana percent

'composition.byAwéight of a taxon.is the average number or wet weight.

of that taxon in a sample divided by the average total number or total
wet weight of all insects in that sample, expressed as a percentage.

Periodic kick samples were taken to investigate the distribution of

.Pferondrcys californica and one field bioassay was qphduéted on this-

species to test its resistance to‘heavY metals.
.-Regression analyses were performedﬁon selected chemical -and

physical pafametéré'using the multiple linear regression computer

‘program of "Ministat™ at Montdna State University's statistical labor-

ator&.' Output from this program_included a correlation coéfficient"
(r). -Aﬁ'f—value of 0.7 or greater was deemed a strong correlation.

'ﬁércent.bomposition by number and weight were determined  for each order
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RESULTS
Chemical and,Physiéal

General Limnolbgidal Measurements

Values of all chemical’énd'physical parameters, bthef than

.,heavy métals, measured on each collection date are presented in Appen-
© dix Tables 2-1l. The aﬁerage Valueé,and ranges of these measurements

at each station are given in Table 12.

The average\and'range of’these measurements-at stations. on the
upper' Boulder River (Stations 1, 1-A, .and 2) were similar'except.in

flows and suspended solids. Tﬁé relatively'low condpctivity[ alkalin-

City, Calcihm} magnesium and hardness yalués recorded at . all stations

are the results of the igneous geochemical nature of the upper'drainage

.. basin, :The-highést;temperatures recorded in the upper Boulder River

occurreduduring late July to mid—ﬁuéust.' The;dissolﬁed'oxygen values -

in- this section of the river never declined below 83% of saturation

‘and averaged -above 100%. Average seasonal discharge was approximétely
40% greétef.ét Station 2 than at Station 1 because of the entry of four
: major,tributaries between these two stations. - Concentrations of sus-

‘pended’ solids were highest in Ehé uppéer Boulder River .during spring

run-off and were dominantly comprised,of the decayed granitic country

Egékl The higher values bf‘suspeﬁded solidsféi,station 1-a may have

:;been partially due to the numerous derelict mines and milling sites.- - :




Table 12. Average Values and Ranges (in parentheses) of Chemical and Physical Characteristics other than Heavy Metals, from
20 Monthly Samples at Stations on the Boulder River during 1975 and 1976
Characteristic Stations
1 1-A 2 3 4 S 6 7 8
pH 7.6 7.6 72 7.6 7.6 7.6 7.7 7.8 8.0
(7.2- 8.2) (7.1- 8.3) (7.2- 8.2) (7.2- 8.0) (7.2- 8.2) (7.1~ 8.0) (7.2-8.2) (7.3-8.5) (7.4-8.5)

Conductivity 132 127 136 155 160 173 206 224 255

(4 mhos/cm) (87-174) (77-165) (80-180) (88-214) (90-235) (97-235) (107-340) (115-384) (141-404)
Alkalinity 40.6 37.% 39.1 47.4 49.0 52.5 70.4 74.3 87.8
(mg/L CaCOJ) (17.5-55.0) (16.5-50.5) (16.0-53.0) (20.0-62.0) (21.0-65.0) (23.5-67.5) (27.0-122.0) (32.0-140.0) (38.5-140.0)
Calcium 14.0 13.5 14.5 16.8 17.0 17.4 22.1 24.9 29.1
(mg/2) (8.5-19.1) (7.7-18.3) (8.0-23.8) (9.0-28.5) (9.5-25.1) (10.5-25.5) (11.5-35.0) (13.0-41.0) (15.5-42.0)
Magnesium 3.7 2.8 = g ¢ 3.6 3.8 4.1 5.1 5.8 6.8
(mg/2) (1.7-4.0) (1.5-3.9) (1.5-4.2) (2.0-4.8) (2.0-5-8) (2.3-6.1) (2.4-8.3) (3.0-10.5) (3.5-11.5)
Hardness 44.6 45.2 48.8 56.2 58.3 62.7 76.4 85.8 100.8
(mg/% CaCOs) (28.2-64.2) (25.4-61.8) (26.2-65.5) (30.7-106.2) (32.0-86.6) (35.7-88.8) (38.6-121.7) (44.8-145.2) (53.1-152.4)
Tempetaturel 12.5 = 14.0 15.0 15.0 16.0 16.5 16.5 16.5

(C) (3-21) (4-22) (5-22) (5-22) (5-23) (6-23) (5-24) (6-23)
Dissolved

Oxygen2 10 - 10 11 11 10 10 10 10
(mg/L) (8-13) (8-14) (8-13) (7-13) (7-14) (7-14) (7-15) (7-14)
Disc:harge3 123 - 172 197 243 212 209 233 296
(m3/min) (60-199) (73-214) (110-265) (146-318) (65-360) (63-352) (92-1355) (167-430)
Suspended

Solids 26 40 27 33 43 65 67 48 36
(mg/%) (0-189) (0-256) (0-116) (0-170) (0-224) (0-470) (0-546) (1-394) (1-166)

T From 9 measurements made twice monthly from late July to October
2 From 14 measurements made twice monthly from July to October
3 From 7 measurements made August, September and November 1975 and July-October 1976

T
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" existing in this vicinity, and the activities of an open-pit silica

mine located about 1 km above the sampling site.

The pH, conductivity, alkalinity, calcium, magnesium and hard-

‘ness values in the lower Boulder River (Sstations 3-8) generally in-

creased with a downriver progression. Conductivity, alkalinity, cal-

cium, -magnesium, and hardness values in the lower Boulder River were
higher than in the upper section because of the sedimentary geochemical
nature of the lower drainagé and the contribhtioﬁ of several large
springs in the lower stretch of the Section. As in the upper Beulder

River, the highest temperatures,occurred.in late July to mid-August.

" The dissolved oxygen -level never declined below 80% of saturation and

averaged above 100%. The average and minimum seasonal discharge
measurements were lower at Stations 5, 6, and 7, than at Station 4
because of irrigation withdrawal.. The'averagé ana minimum flows at
Stations 7 and 82were'higﬁer than‘at S£ation é bécaﬁsé of irrigation'
return water and the contribution from large spriﬁgs 6 km above Station
8. Théumaximum suspended solids loads at all of.the stations in the
;ower Boulder River occurred during May and June when sur face ruhjoff
wés ﬁigh. “The highér maximum and avéraéé suspendéd solids concenfraf
tions at Stations'5 and 6 are the resulf of poor channéllstability'as
éQidgnced by éhannel braiding and shiffing immediately above and below
Station 5. After the spring run-off subsided, the suspended solids

loads decreased to minimal values except after heavy precipitation.
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Heavy Metals Measurements

The values of total recoverable zihc, iron, copper, and lead
measured in samples taken from established staﬁions.throughbut this
study are presented in Appendix Tables 13-16. Analgses for zinc were
continued after terminating those for the other heavy metais because of
thé following reasons: (1) éinc was present in relatively High concen-
trations in the floodplain sediments (Viﬂcent 1975) and in the water;
(2) it was the most soluble of the heavy metals measure& (Stumm and
Morgan i970;'Hawkes and Webb 1962), and therefore potentially tﬁe most
toxic; and (3) there was a strong‘éorrélation between values of total
zinc and other heavy metals (Table 17). Consequently, by monitoring
only the total zinc concentrations, inferences could be made ébout the
concentrations of other heavy metals. Totél'cadmium and silver were
also measured ip‘initial samples but.congentrations were usually below
the detection limits of the ‘atomic absorption spegtréphotbmeter unit,
therefore, éttempts to measure these‘heavy metals were discontinued.
The concentrationé of heavy metals are reéorted és total recoverable
metals (TRM), and are a measufe of both the toxic and non-toxic Species.

.The average values and raﬁges of téﬁal zinc, iron, coéper, and
lead measured at each station are given in Table 18. The average and
maximum value of each heavy metal generally increased with downriver
progression on the uppéer Boulde? River. Values of total zinc in indi-

vidual samples at Station 1 never exceeded those at Station 1-A or 2,
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- Correlation Coefficients (r) from Llnear Regre551ons of

- Total

iron

“versus

suspended

solids

'_a.t'

Station

17. ¢
Heavy Metals agalnst Selected Measurements
‘ - Regression .. N, r-value.
Total .zinc.versus total iron, copper and lead at 124 0.862
all stations. ' '
Total zinc versus total iron at all stations . 124 0.758
i Total zinc .versus.total copper at all stations 124 0.804
‘Total zinc versus total lead 124 0.740
Total zinc versus suspended solids at Stafion;l 19 .0.608
Tetal zinc versus Suspended solids at Station 1-A- 19 0.688
Total zinc versus suspended solids at Station 2 19 0.146
Total zinc versus suspended solids at Station 3’ 19 0.600
Total -zinc versus suspended sdlids at Station 4 - 19 0.733
‘Total ;inc versus suspended solids at Station 5 19 0.771
gTépal-zinc;yersﬁs,suspended;sollds at Station.6 19 0.859
Total zinc vetsus suspended solids at Station 7 i8 0.859
.Total:zinc versus suspended solids at Station 8 19 0.880
" Totdl iron versus suspended solids'at‘station:i 13’ 0.517
Total:iron versus suspended solids at Station 1-A 13- . 0.881 - .
.++ Total iron versus suspended solids at.Station 2 13 - 0.601
' “Total iron versus suspended solids at Station 3 13. 0.816
Total iron versus suspended solids at Station 4 13 - 0.795
Total iron versus suspenaed'selids at Station 5 13 0.6920
“Total iron- versus suspended solids at Station 6 13- 0.817
Total iron versus: suspended solids at Station 7 13 .. | 0.766
8 13 0.79&

t




Table 18. Average Values and Ranges (in parentheses) of Heavy Metals Concentrations expressed as mg/f Total Recoverable
-Metals from 14 Samples collected at Stations on the Boulder River during 1975 and 1976 (Analyses performed by
Montana Public Health Service)

Metal 1 1-A 2 3 4 5 6 7 8

Zn 0.01 0.12 0.25 0.22 0.22 0.31 0.27 0.21 0.14
(<.01-0.05) (0.06-0.25) (0.07-0.80) (0.11-0.40) (0.14-0.49) (0.14-0.75) (0.07-1.00) (0.05-0.72) (0.02-0.43)

Fe 0.68 0.81 0.98 1.25 1.30 1.68 1.28 1.07 0.90
(0.22-1.80) (0.18-2.00) (0.21-2.60) (0.28-4.20) (0.30-4.80) (0.30-5.20) (0.27-2.50) (0.30-2.80) (0.15-2.20)

Cu <.01 0.03 0.04 0.04 0.04 0.06 0.06 0.04 0.03
(<.01-0.02) (<.01-0.09) (<.01-0.10) (<.01-0.13) (<.01-0.15) (<.01-0.24) (<.01-0.34) (<.01-0.22) (<.01-0.07)

Pb <.01 <.01 0.02 0.02 0.03 0.05 0.04 0.02 0.02

(<.01) (<.01-0.05) (<.0170.09) (<.01-0.12) .(<.01-0.10) (<.01-0.19) (<.01-0.24) (<.01-0.12) .(<.01-0.07)

o1
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;ﬁd'dhly snce dﬁring bdﬁh years did a sémple‘valﬁe,of total zinc at.
Statidﬁ 1-A exceed that at Sﬁatién 2 (Appendix Tgbles.l3-16)."fpe
particﬁlarly wegk éorrelation betweep total ziné and suspénded’soiids .
at Sfatién ZfYTablé 17) is not understood.

Although the averaée value of total iron was hiéhesﬁ at Sfétion
2 the gnly time Qhen the 1nd1v1dua1 méaéurements were hlgher ghaﬂ at
Statlon 1 was durlng perlods of high flow (Appendlx Tables 13-16 and
Figure'l)}_ At low flows the total'irqn yalues_were essentially equal
a£ Stations 1, 1-A, and 2. Total ifon values in the upper Boulder
River were not clqsely associatedlwith sﬁspended solids at.Stations 1
and ZIkT;blé 17): Ave?aqe values of toﬁal‘cqpper and lead were greatef
at Stétiéﬁ 2 £han ét'the.other stations on £hé‘uppe£ Boulder River.
"(T;ble'lS). . However, the differences between.stations:in thése heavy
: ﬁetals‘wefé'not as greép:as-With 2ine.and iron;;‘The values_for fotai
copper and 1eaa for eacﬂ'sampling period ét Station 2-usually equaled
- o;ﬁéxCeedgd that of Stations 1 and”l-A"Appendix‘Tables 13-16).

The values of.total zinc measured at supplementagy sites are
g;ven in:@ppéndix Tab}g 19.. ?gb%e ?O ipbiicates Bééin Cr§$k and_thg
gillingféife éf-ﬁasin, éét%raét;iénd HigH 6re'éréekéié;‘ﬁ%jof con-
tributors;ofgfotal zinc, and therefore prébably other heavy metdls,fo

'the'uéééi Boulder River.‘ The-éoncentration of.total.ziné:entering the
riVer.from High'Ore Creekfwas’approximately seven times‘thatlfrém any -

of the other sources. However, the average low flow of High Ore Creek




Table 20. Concentratioﬁs.of Zinc-exptesééd=as_mg/2 Total Recoverable Metals in Water
Samples from Established Stations and Selected Tributaries on the Upper”
Boulder River : S

st. 1 _Basin Cataract St. 1-A High Ore St. 2

Déte (above Basin Crk) Creek Creek (below Cataract) Creek . (below High Ore)
4/26/75 S <01 0.20  0.54 ' 0.14 - .3.90 0.44
5/11/ . <.0l 0.31  0.66 0.20 | 5.70 0.30
6/10/ o %.01 | 0.11  0.25 0.09 . 4.20 " 0.16
5/13/76 0.01  0.09 0.19 4..- 0.06 3.25 .0.09
6/16/ <ol 014 022 0.08 - 1.50 0.11
7/12/ <.01 - | 0.10 * 0.30 0.08 2.10 - 0.14
8/ 6/ <.01 : o.111 0.40 0.08 2.25 '0.15
9/ 2/ . <01 0,14 0.45 :. .0.11 4.70 | 0.20

10/ 6/ <.01- . 0.15  0.51 0.11 ~ 3.50 0.24

8T

™ T T T
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was approximé£ely 3.4 m3/min (2 cfs), compared to the average low flow
of Basin and Cataract Creeks each qf Which was approximately 17 m3/min
(10 cfs). Consequently, the impact of total zinc‘from Basin and.Cata—
“ract Creeks énd the milling site at Basin combined was similar to that
of High.Ore Creek alone. )

In the lower Boulder Rivef'the average and maximum values of
heavy metals were generally intermédiate at Stations 3 and 4; highest
at Station 5, frém which they declined downriver to Station .8 wheré
the lowest levels Qere ;ecbrded (Table 18). Point measurement of
total zinc were generally similar at Stations 3 and 4 dur;ng low flows
. and‘siightly higher at Station 4 during. high flows. The Little Boulder
River, thch enters bétween Stations 3 and 4, did not appear to reduce
the zinc concentrations at Station 4,'e§en though‘its low f;ows ﬁere
usually about 10% of the Boulder River's flow. The highest to£al zinc
éoncentraﬁioﬂs in the lower'Béulder Rivér were usually'enﬁéuntered at ‘
Station 5. Between Stations 4 and 5, the floodplain and channel sedi—
'ménts had‘the highest recordea ﬁeavy metals concentrations in the Boul-
~ der River drainage (Vincent 1975), and the river had poor channel
stability. The co?relations of total zinc vs. suspended solids in the
lower Boulder River increase in a downri§e£ progression (Table 17)
suggesting'more of the zinc at and below Station 4 is originating:from

the floodplain sediments. The sharp decline in total zinc values

between Stations 7 and 8 showed the effect of the large (51 ﬁ3/min)
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spring.entering the river about. 6 km above Station 8. Thé water from
the spring qontained a high alkalinity which probably caused some pre-
cipitation of zinc; also the volume of the spring water may have had a’

substantial dilution effect on the total zinc concentrations.

Total iron, copper, and lead all basically followed the same

. patterns in magnitude and chronology exhibited by ‘total zinc. The cor- -

relation coefficients for ;he regressions of total iron vs. suspended
solids at the stations located on the’ lower Boulder River were all
strong except at Station 5, and nélapparent pattern with a downriver
progression wés noticed (Tabie 17). |

- Figure 3‘shows the average total zinc concentrations in the
Béuldér River at low and high flows. At low flows, the total zinc cdn-
céntratiéns.in the Boulder River increased from Station 1 to Station 2
and persisted at approxihately that level to Station 5 or.6 after which

‘the concentrations_deciined. ‘At high flows the total-zinc concentra-

tions increased from Station 1 to Stations 5 or 6, thereafter declining

rapidly.

The average concentrations of total zinc‘appeéred to be slightly

i hidﬁér during 1975 than in 1976 at all stations with the exception of
the cohtrol, Station 1 (Table 21). This difference between years was
most apparent during low flows at Station 2 (Figure 3). During 1975

there was severé flooding of High'Ore Creek at a large tailings area.
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Figure 3.

[1975)

STATION

The average zinc concentration expressed as mg/l total
recoverable metals (TRM) at sampling stations on the
Boulder River during low flows (350 m3/min or less) and
high flows (1000 m3/min or greater) in 1975 and 1976.
Each point on figure is the average of four measurements.




Table 21. Average Values and Ranges (in parentheses) of 19 Samples of Zinc Concentrations expressed as mg/f Total
Recoverable Metals from Stations on the Boulder River from April 1975 to October 1976

Station
tesx 1 1A 2 3 ) 5 3 7 3
1975 0.01 0.14 0.35 0.27 0.27 0.39 0.31 0.24 0.17
(<.01-0.05) (0.09-0.20) (0.11-0.80) (0.13-0.40) (0.14-0.49) (0.18-0.73) (0.14-0.46) (0.10-0.41) (0.03-0.28)
1976 0.01 0.12 0.17 0.18 0.18 0.27 0.26 0.21 0.13
(<.01-0.05) (0.06-0.25) (0.09-0.30) (0.11-0.24) (0.09-0.34) (0.14-0.75) (0.07-1.00) (0.05-0.72) (0.02-0.43)

e
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- This probably caused.the higher average total zinc concentrations

- -recorded at Station 2 during 1975.

Aéuatic Insects
ﬂ:fhe a?erage and-;enge qf_aquaﬁic ipsecF-numbers in each sub-
ordinal fexon ceilected'ffom seﬁﬁlers’recovered en each.saﬁéling date
are_given.in Appendix Tables 22-29. The wet weights of aquatic-ineects-
:sambled in August and September 19751and:l976 are also éresentea in |
Appepdix Tables 22, 23; 28, and 29. The aquatie_insects collected'
beloﬁg to eight orders with Trichoptere}ﬂDiptera,'Plecoptera: and
: Ephemeroétera ceﬁprising 45, 30, 15, and 9% of the totai numbers col-
_'1egted,,reepectiyely. qutyreight subordinal ﬁaxa were identified and
l“ftﬁeif Aisfribuéion.thfeuéheut’the area eampledlis given in Appendix .
Table-30. Eleven of these were nume;icelly.domieant forms."

A summar§ of selected cempositiopel'meesurements fpr-fhe eample§
jaqdaﬁic’insect‘communities at. the ordinal end:sueordinalvtaxa.levels ‘
during months of equitableiéempling success are given in iab;es 31, 32,

vy and 33; respectiyely, ﬁelatidnships in-these'samplee were indicative .
of trends,present for,ali the samplesﬂcollected-during’the study. .

'Inlthe upper Boulden:kiver, the sampled aquatic insect'commqnity"

at Station 2 was 29, 81, and 45%'1owerAthaﬁ.af‘Station 1 in average'

-;otal‘number, average eotal”weiéhtffandjaveragebngmber of:subordieal

.taxa;'reepectively (Table 31). The lower average total number at-




Table 31. Selected Community Measurements of Aquatic Insects Sampled at Stations on the Boulder River for

August and September 1975 and 1976.%*

JE LTS Station
Order Characteristic I > 3 2 5 3 3 8
Average number/sampler 50 23 63 110 27 4 3 84
Average weight (gms)/4 samplers 0.43 0.11 0.52 0.93 0.11 0.05 0.01 0.03
Ephemeroptera Average. number of taxa/4 samplers 5 2 2 2 2 | 1 2
Percent composition by number 22.4 14.8 17.0 28.0 8.0 1.0 t &
Percent composition by weight 12.3 15.5 18.5 23.0 4.0 L.0 t 3.0
Average number/sampler 18 15 70 69 100 222 96 49
) Average weight (gms)/4 samplers 3.20 0.23 1.46 1.94 1.69 513 2.96 1.91
Plecoptera Average number of taxa/4 samplers 6 4 5 5 4 4 4 5
Percent composition by number 10.0 13.0 20.0 20.0 38.0 26.0 20.0 9.0
Percent composition by weight . 56.3 26.3 38.0 42.8 50.0 48.3 32.8 11.0
Average number/sampler 61 22 20 63 673 387 829
Average weight (gms)/4 samplers .52 0.01 0.04 0.07 0.69 10.55 .05, 1559
Trichoptera Average number of taxa/4 samplers 5 3 5 4 4 6 6 7
Percent composition by number 19.0 7.0 9.0 9.0 30.00 63.0 63.0 81.0
Percent composition by weight X7.3 1.5 3.0 1:5 34.3 505 66.3 87.0
Average number/sampler 119 133 187 118 34 49 97 110
Average weight (gms)/4 samplers 0.34 " 0.52 138 - 1,90 - 029 0:08 . 0,08"' 0.235
Diptera Average number of taxa/4 samplers 3 3 4 4 3 2 2 <
Percent composition by number 43.5 67.0 57..0 46.0 12,0 11.0 20.0 9.0
Percent composition by weight i 14.0 56.3 425 33.0 21.0 1.0 150 3.0
Average number/sampler 0 1 1 0 0 4 6
Average weight (gms)/4 samplers 0.04 0 0 0 0 0 0.01 0.08
Others Average number of taxa/4 samplers 3 0 2 j 3 0 0 b B 3
Percent composition by number 1.4 0 t t 0 0 € (=
Percent composition by weight B 0 t t 0 0 (= t
Average number/sampler 251 178 343 318 224 948 583 1078
Totals Average weight (gms)/4 samplers 4.53 0.86 3.40 4.84 2.76 16.81 8.82 17.85
Average number of taxa/4 samplers 22 12 18 16 13 13 14 21

*The t signifies less than 1% in number and/or weight.

ve




Table 32. Average Number (AN) and Average Weight (AW, gms/4 samplers) of the Predominant Subordinal

Taxa Sampled for August and September 1975 (upper row) and 1976 (lower row) at Stations
on the Boulder River* .

Station
Taxon =

AN AW AN AW AN AW AN AW AN AW AN AW AN AW AN AW

Ephemerella B 50 o 5 Dot S0 .0 TR 085 7 0,00 S F DOE A b ome s

VRIS G DAL 2T: B30 Bt L 1D (D08 T 0.0T e e i e

997 £ 0.06 21 0.12 35 0.08 1007099 13 0.06 4 -0.06 t ¢ 1 0.01
e 96T L 064 <07 004540 0,075 -8B 0. 22 # 39" 0,10 2 ¢ 7 0.01 29 0.07
i asita 40,09 & 0.06- 27 0.63. 250,76 'S5 0,52 76 1,90 . 16.0.30 16 0.34
i 9 '0.26  15°0.33. - 63 1.97-99 2,83 158 2.3 417 6.75 169 343 31 o:a4

Pteronarcys L0 e o it e ey, e T R T 2 e
e el 1 2,23 == == == == == == == == == == t 0.06 t 0.49
3 % 2. 0.02 & ¢ 200 oM oc3velor . 3 0.0 & & 12 0.04
paper 6 0.02 4 ¢ 8 0.02 180507 10-050L 8 & 1 0t 25 0.06
& y ke t ot sl g am o W 0Dl 60 12 1.00° X515 T 0.6
i i e, L DB e e . TOME, B 0B 3 015 80,58 34 1.00 15,197

e ] e [ g e SRS PRGNS i ¥ e L 7T (s S e T S S

RO € A8 € 0B B e ke o e e e W e o S e
g 5 Ui b W s i = e 42 0.32 123 0.65 225 1.91 481 4.78
e ul i 3068 % R 7 0.08 53 0.41 640 7.72 352 3.11 784 12.07
W AR $ 008 1000 & - & 3 0.02 20 0,22 354 3.10 .83 3.61 56 0.65
i o 10 0.02 1 t 4 0.04 16 0.04 20 0.39 268 8.97 35 0.60 230 5.58
SEOBT 44 0.05 3 0.02 6 ¢t 3t 4 0.01 14 0.08 7 t 4 0.03
2 : 9 t 2t 25 0.03 18.0.00. 8. 0.07 18 0,11 ~10 0.09 17 0.1s
it 13 0,06 10 ©0.03 - 2770709 N0 e % T TR e 2 0.01
R & 00L& 1 0:00 ~16 0,06 .3 & 24 19 0.02 3 0.0l
SR 97 0.05 200 0.09 306 0.17 146 0.08 41 0.01 109 0.07 176 0.09 192 0.19
el 29" 20.0F - 19- 0:01 - 28 002" 6 t 9. ke ¥ 39 0.04 70 0.06

g 32 0.25 10 0.13 44 0.78 30 0.82 6 0.02 t ¢t £ o ot
Atherix

65 .0.34 43 0.50 36 1.6 551 2.68 28 O0.48 - B D.OT e a Vit s

* Hyphens indicate zero counts and t signifies trace amounts

S¢




Table 33. Percent Composition by Number (PCN) and Percent Composition by Weight (PCW) of the
Predominant Subordinal Taxa Sampled for August and September 1975 (upper row) and
1976 (lower row) at Stations on the Boulder River*
Station
Taxon i 6 7 8
PCN PCW PCN PCW PCN PCW PCN PCW PCN PCW PCN PCW PCN PCW BPCN PCW
A T Sy i Lol R WA S T R o S - S R
Ephenanefie TR e S Tl et ISR R T R TR S
) 2 D O T B U S R | SRR R R e AU i SR T ¢
VAR Rl ST T e VARG A WA g e Y 2 =
A < g e g Lol Nl g Tge OGN Ry TaR s 1 s B Al ey T
£ Gg'uR L an I 428 48 85 BET A8 il B35 a e
B B U el A e Ve e el e | i 0 B . e T
Pteronarcys R T Eh < NIRRT e O RN R e T mlu R AR ¢ ¢ &
N T R R PR, (i S SR e Roh UM L AR -
Iggperta 3 4t 3 R R 1 e R o 205 e
R VRIS D O . AN &t N i gtk s 6
APayHOEsens 5 e S LT R et R T o R S
) t PR G e R el R T W AT L S P §
Acroneuria ¢ 13 ¢ AF & ooy DO VOIS i TR e R e
PORREE LB SR G TR R i e TR R e R T R R
Bydropeyohe 150l Ry A g 25 % Vie B 3% a3 4328 Usi e
etk cdiedl RR SAEE T e R CROR e e T R T T R e T s R Pt
Y 7t T s R ORI R RN | et T e (R ) W e
: 1 A SR R 1 0t S §- ey SR T R
lpidostomg 4t i 9 t 5t 3 0t 2t 2 Ty
g e g Reullhe G TAS RV G Sl B R RR va  e
Stmulium R 1 AN L e el [ e 6 t -
i R -+ PRt G 7 By T S < Luin B S U R il T - s R R
e ” PR CIORE I T . T =50 v i S O 3o St R0 6 t
; TT e Tt otk U RN ROl T R Rl T O N Tl Ao LS I, L R
Atheriz R s T NRAGS GNG MTS e rar R R T i R R

*Hypens indicate zero counts and t signifies trace amounts.
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' Station 2 -was primariiy:becausé of the:lowef_numbe; of epheﬁefoptéréns
and trichopterans;':The ;eductioq in Ephemeroptera:at Stétion'2fwds;,'
prima?ily due to-lower numbers 6f,EphemereZZa'which océurféd in densi-
%ies.éffan ébérage oﬁ 3 individuals per‘sampler at Station é‘and‘30
inéividuals per sampler at' Station l:(Table 32). All sﬁbordinal také
of triéhopteréns were foun&\fhelower:ﬁumbe;s at Station 2.

The lower average total weight aﬁ.Stétiqn g resultea'from lower
weights in a;l orders except. Diptera (Téble_éi)L"The lower;avérage
number of subordinal taxa .was primarily because of fewer subordinal
taxa in Pieéoptera and Ephemeroptera (Téble'Bl). o ' -

_The percentMCOﬁpositioﬁlﬁf Ffiqhoptergp;’by number and the per-
cené éompositioﬁ of plecopterans aﬁazérichopfeians by weight were- lower -.
at‘Statioh gﬁth;n at Station i,,whereas,'the reverse was true for
Diptera .(Téble ‘3i)_'. Declines in Hydropsyche - and L:epv%dostomc'z-we‘re 4 i
Argsponsible‘fér the;iower percent composition by ndmbef.ahd~weight‘ -

. 'of trichopterans at Station 2 (Table 33). The 30% decrease in percent.
A-’ _..N_\“ . - - - . )

o

composition by weight of .Plecoptera was'chiefiy caused by the absence .

gpf.P?ePQnaréys, a large aquatic insect (Table 33). The absence of this

“-fOrm'frém'StatioﬁIZ waékggri%ieé frdm‘éﬂreelsééé§héi kiék—séﬁpies.' iﬁ o

. suppleméntal kick-sampling on.the Ciark fork-River dfainage 5etween¥_‘\
‘éﬁfte and:Misgoulaj.étefonarcys was virﬁually”nonéxistenf in the ﬁppe;

- 100 km of'the,rivérfbelowfthémheajy-metalé]sburdes,‘but wé; presenf in

_substantial numbers in Flint and Rock Creeks, unpoliufed.tributariés‘




TR} 4 Lo A )

28

in this areé,-and in the Clark Fbrk Rivef‘below Rock Creek. Boland.

‘ ':ii¥968), in an investigation of untreated waste waters from the Anaconda’

. Company mines and mills, found a similar distribution of Pferonarcys in: -

“the éléik'FQFk River.

:'One field bioassay was:conducted with Pleronarcys nymphs 2;5 cm
1;in7leﬁ§th;5:Twenty}nyﬁ?hs'in plastié‘screenﬂqages were placed aé bofh\
Station i and‘Sta#ion 2 for fpur_days. . The toﬁal ziqc values reached

a maximum of 0.0l mg/l at Station 1 and ranged from 0.11 to 0.23 mg/l‘

at Station 2. Survival was oné hundred percent at both étations. From

field and lab bioassays, -Nehring (1976) concluded this genus was toler-

.

" ant of concentrations of zinc, copper, and lead in excess of those’

recorded in the upper Boulder River. Therefore, it appeared that

. Pteronarcys avoided Station 2 where total zinc concentrations were much

Y

lower than those reported as ‘lethal to this genus.

The increases in perceht ‘composition by number .and weight for -

Diptera at Station 2 was related to. the predominance of chirorniomids and-

AAthefim, respeéfively-(Tébie 33). These dipterén forms'fogether‘;6m—-‘
. prisedu58y§nd 54%'of‘§hé Compﬁsitioniby number andlweight, %gs?ec-x
Eﬁ%éiy; Sf'éilzthéfaQSatic-ihéééég at this station. At Station 1 these
two.takg togethef repfesented'39 and 11% of the composi;ion by'ﬁumber
~f§ﬁd weiéht, ;éséectiﬁely.'_ |

While the measured characteristics of the aquatid insecf com="

munity at Station I were similar between years, the ‘average total-
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welght at Statlon 2 was 135% greater in. 1976 than 1975 (Table 34) .
fncreases in Pteronarcella and Atherzx were the two genera that .
‘accounted for most pf this. increase (Tables. 32 and 33).
In-the lower Boulder River, the lowest average:tetal number -and

~-lowest average total weight of aquatic insects occurred'at étatien 5
:hkTable'Bl). ;Average total number, aterage total weight, and average
number of subordinal taxa or the aquatic insect eommunity at Station 5
were at'least.BO and lé and iS%‘iower,crespeetively, than at Station .
3 or 4. The lower average total number and average total Weight at
-‘Station 5 was prinarily'the result of at least a 57% reduction in |
';naverage number,and.a.79%~reduction in average weight.of both .ephemer-
epterans and dipterans. )In Ephemereptera,'Ephemerella was collected
at Statien'S,at“an average density of 7 individnals per sampler, and ..
attétatien 3 5£'4 at~an aterage density of at'least 38.individnals per
sampler~(Tahie’32). ‘The‘ddpterans Atheriannd Chironomidae'nere;éei—'ﬁ
lected;at‘étatibn 5 at an average density of 17 and Zi individuals per-
‘saﬁnle,-resnectitely, and at Station 3 or 4~at-an average'densityuof
.at least 40 and 76 1nd1v1duals per.sampler, respectlvely (Table 32).
‘fThe hlgher numbers of EphemereZZa, Atherzx, and Chlronomldae at
Statlons 3 and 4 may in part be a respense to the mun1c1pal sewage '
'outfall located approx1mately 5 km above Statlon 3. Ramamoorthy and
Kushner (1975) found the highestfbinding capacity of selected‘heavy

'metais'occurred in water heavily polluted with‘sewageﬁ'Theeonsiderablem
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" Pable- 34. - Wet Weights of Aquatic Insects (gms/4 samplers) from -
Stations on the Boulder River for Selected Sampling Periods-

Weights Station

1 2 3 4 5 6 -7 8
1975
August weights l1.61 0.74 2.25 4,26 2.37 9.90 10.23 12.79
September weights 7.64 0.29 2.43 '2.30 0.73 4.15  4.90 . 9.04
Average weighté 4.63 0.52 2.34 3.28 1.55 7;03_ 7.56 10.92°
1976
August weights 2.98° 1.37 5.87 8.42 5.23 43.21 13.36 31.94°
Sébtember weights 6.00 1.06.:3.12 4.58 2.82 9.97 6.79 17.64
Average weights | 4,49 l.2é 4,50 6.50 4.03 26.59 10.08 24.79
Percent increase . .
from 1975 to -8 +135 +92 +98 +127

1976

+160 +278 +33
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‘increaees in'avereée number and average weight‘of trichoétefahs at
Station.S,;did net eompepsete for the -loss of ephemerepteraﬁs‘aﬁdi”
.dipterens.

Althougﬁ the average total weight of equatic insects-was-simiiaf
at Statlons 3 and 4, the total weight for each sampllng perlod was
bjgenerally hlgher at Station 4 (Table 31). This may have been'due to
'a moderating effect of the Little Boulder River entering between the .
.two-stations. )

The percent compbeition by‘number aﬁd weight'ofAEphemeroptera
at Station 5 decreased at least 9 and'l4.5%;-respectively, from that
:et_statione.3 or 4_{Table 31). .For the dipterans these same barameteré
aecreased at leagt 34 and 12% at Station-5, tespectf&ely. These
decreases were due to lower nurbers of EphemereZZa, Atherix and
.Chlronomldae at Statlon 5 (Table 32) The reverse was true-for
'Trlchoptera and to a lesser: extent, PleCoptera.' At Statlon 5 Trlchop—'
ftera and Plecopteta comtlned comprlsed 39 and 45% more of the ordlnal :
percent com§051t19n by,number.and welght, respectlvely,uthan at
_Statiene 3 and 4‘(Table331); lTﬁese differepces.wereithe result of the
5‘iﬁa£2aséfih reietiée_ebﬁndehce.of'Hy£;obsyéﬁeﬂeBrachyéentfus‘eﬁd . ‘

PteronarceZZaV(Tablen33).

The avefage total number aﬁd'average total weight of aquatic

insects,at7Station'5‘were at least 62 and 69% lower, respectively, than- - -

at Stations 6 through 8 (Table-3l).',The lowef'everage totai number and
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average total weight at Station 5 were primarily caused by lower num;
bers of trichoptérans and/or piecopterans. The average total number
énd average total weight.at Station 7 were lower than at Station 6
prébabiy as~a result offpartially sedimented samplers at S%ation 7 in
1976. | |

5 F:bm Stations 5 through 8 the percent composition by number and
weight of Ephemeroptera and Diptéra generally dedreased, whereas;
Trichoptera increased (Table 31). Ephemerella and Atherix were the
subordinal taxa accounting for the decrease and Hydropsyche and-

Brachycentrus accounted for the increases between stations (Table 33).

‘Figure 4 indicates this predominance of Hydropsyche and Brachycentrus

in the lowér Boulder River below Station 5.

The sampled aquatic insect communities-at all stations -on the

wiower Boulder River, with the exception of Station 7, were 92% or -

gpeater in total weigﬁf during 1976 than in 1975 (Table 34). The per—"

cent composition by number and weight of Pteronarcella at Stations 3
through 7 increased at least 13 and 11%, respectively, in 1976, thus

accounting for much of the increases in. the average total weight

‘between years (Table 33). The increases in total weights at Station 8

werelexplained by the 11 and 5 and 14 and 19% increases in the percent
6omposition.by numbér and weight of Hydropyéhe and Brachycentrus,_'

respectively, in 1976 (Table 33).
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E5 - -
-

Pteronarcella

Isoperla

Arcynopterx

D>X> -

Brachycentrus

Lepidostoma

Simulium -_-
Chironomidae
.|
Atherix
1 2 3 4 5 6 T4 8
STATION

Figure 4. Distribution and abundance (average number per sampler) of
predominant subordinal taxa collected during August and
September 1975 and 1976.
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SUMMARY AND DISCUSSION

Heavy metals were - cons1dered to be the major factor cau51ng thei
severe depre551on of the aquatlc lnsect communlty at Statlon 2. The
measured chemical and‘phy51cal characteristics of the_upper Boulder
River_were 1argely‘similar egcept for heavy metalshconcentrationsf

lHigher’concentrationS'of heauy metals and lower average total-number,

. weight, and number of subordinal taxa of aquatic insects occurred at’

' Station 2. Vandenberg (1974) also found a severe reductdon in total

: number of individuals and total number of taxa in areas of a streamlree -
ceiving high concentrations of heauy metals. Taxa apparently sensitine
to concentrations of‘heavy metals found in'the upper river were
'FP%eronarcys whlch mas present at Statlon 1 in moderate numbers and was
'ﬁnever collected at ‘Station 2, and EphemereZZa whlch occurred only in

_ substantially reduced numbers at Station 2, Warnick ‘and Bell (1969)
an'd'_,.NeI'lring (1976) concluded E’phem.ereZ_Za‘ subvaria and E. grandis,
_respective}y; were the'most sensitive-of the.insects tested in theix
neauy metals bioassays. The. increase in.total meignt-of tne‘benthos
at étation é during:;976‘occurred-in conjunction with a{decrease in
_heavy metals concentrations further suggesting heavy metals‘depressed
'ugtﬂé aduatic insect community at this-stationt. Trout populations near
.Station 2 also appearedlto'be adbersely affected-byAheavy_metals.2

.*fNelsonlil976),found a lower rainbow trout population in the vicinity.
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~.of Statieh 2 as compared, to that found in the Vicinity_o£ZStation 1. -
%1He also reported_eyed.egg'and fingerling survival were lower in the
:v101nlty of Station .2 as compared to the vicinity of Statlon 1. ‘ He
related these flndlngs to- the hlgher concentratlons of heavy metals in
the former area. | | ‘

On the lower Boulder River, heavy metals p0551bly depressed the.
aquatle 1nsect community at Statlon 5. 1In this sectlon most chemlcal
and:physical characteristics generallyAlncreased>in_domnrivet érogres—
sion. However, the highest concehtrationsvbf heavy metals.were meas— "
'ured at Station 5 where the lowest average total nunbers and.weights
and a,lew number eﬁlsubordinal-taxa occurred. A mUniclpal_sewage ef-
u'flﬁehtfand:the;addltlon of mater_containing a higher alkalinity, Musk;
tat Creek, may have mitigated the toxic effects of heavy metals:on the
:-hieta~at Stations 3 and 4.

| ~Heavjmmetals mav have had a mildly adverse effect on the‘aquatie
insect communities at stati'on. 6 thfough 8. Hydropsyche and Brachycen-
‘trusimete deminant.forms ln this area:of'the lower river and ephemer-

opterans were virtually absent. Hydropsyche betteni is known to be

telefant‘to heavy’'metals (Warnick and Bell 1969). Boland (1968) found

. greater numbers of Hydropsychidae in areas receiving either periodic
'ﬁ;or"chronic heavy metals pollutieh;
_ The heavy metals apparently affecting  the. insect communities '

most severely were copper and zinc. Copper is known to be highly toxic
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.toi§oméTinsecfgf(Nehring 1976;-Warnick'and Bel; l969).. Zin§=was pres- -
3en€‘at higﬁflévelg,.is ;elativgiy'stable, énd therefére’pdteptially
lethal.'
| :;Majéﬁisburgeé of zinc to the upper.Boulder'River were.the tail-

ings site at the town of Basin and Basin, Cataract, and High Ore

EEXY

“v Creeks. Thefbighgst:éonéentratiéns in this seétion of the. river

' occurred.du¥ing'low flows when .the relative dontributioné of the hééﬁy_
mefals sources Wére greatér; Jones (1958).describéd a'similar paétérn~
for the'concehtyat;bns.of zinc in a étream‘which'feceived effluents
from a mine tailings sité.

N;n t§e¥;OWQr Bouldér.River, the ﬁajor‘sopréeé bfizinc were.from

hﬁhe ﬁpbér gbﬁIéer RiﬁérAana the erosion of the floodplain.sediments
néar:Stgtiop 5. 'ngihighest-recorded concéﬁtrations_of total zinc in. .

:?%ﬁé;£5ﬁéf‘river gccﬁrreauduring high flowé,when zinc—~laden fioodplain
féédimegts‘wef? erodeq:

Since High Ore Creek was identified as the gfeates£ cont?ibutor
offtotal-zingt£;ﬂt£é:ﬁppé¥'Béﬁiaer‘RiQer, ef%orts should be concen-
trétgd on-the‘;ehabilitation of this'drai#éée. :fﬁé'cieek shoulq be
éivérted.éiodﬁdiéhe'failings afea at thelCémet Mine gite b? enlarging
and lining the existing divefsion channéi and directing'ground,water
away ﬁ;tb £hétinStallation of a cut-off wall.

..Incrggéed“qhénnel stability is reéoﬁmended tq lessgnxthe impact"

from ‘the erosion of tﬁe floodplain sediments at Station 5.




37

Revegetation pf'the.flqodplain will increase channel stability. This‘

{has'éccurred'apparently in an.area above Station 3 (Mr. ‘Heide, personal:

communication) .
'Special precautions should be taken to ensure the construction

of Interstate Highway 15 through the Boulder Canyon does not result in

. increased velocities in the lower river.  Higher velocities could

- increase the erosion of the heavy metals ladeen sediments and their

effects on the biota.
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Table 1. Locations of Sampling Stations, Distances
T from Mquth of the Boulder.River

(in ‘river km) Betweeﬁ“stations and

Distance from Last

Distance‘froﬁ

6¢

Staﬁiqn Legal-Locétion ‘ ‘Descriptivé Location Upst;eam Station River Mouth->,”
1 _ T6N-R6W-14 1 km below Red.Roék crk - 83 km
1-a ¢6N4ﬁsw¢i6 1 km below Cataract Crk 8 km 75 km
2 - T6N-RAW-32 6 km bélow‘High'Ore crk 10 km 65 km
.3 ' psnemaw-3 2 km below Muskrat Crk 6 km 59 kn
-4 T5N-R3W-19 & km below L. Boulder R 7 kn §2'km
5 IﬁN—Rsﬁ—lz | Quaiﬁtapce Bridgé. 13 km géikﬁ
é T4N-R2W-32" . Carey Ranch Efidge ‘8 km 31 kﬁ
7 T3N-R2W-31 - Nigger -Hollow éridge 11 km 20 km
8 T2ﬁ—R2W—24 ) ‘ElliotzRgﬁcﬁ‘Bridge lb‘km 16 km

T 7

Hy
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Table 2. The pH of Water Samples taken from Stations on the Boulder
River during 1975 and 1976 '

Date : o Stations | : .
. 1 1-a 2 3 . 4 5 6 . 7 8
4/26/75 . 1.7 1.7 7.7 7.3 7.6 7.5 7.6 1.7 7.8
5/11/ 7.3 7.6 7.7 1.5 7.6 7.6 1.7 7.7 1.8
5/24/ 7.4 7.4 7.4 7.4 7.4 7.5 ‘7.5 7.6 7.8
6/2/ - 7.2 7.1 7.2 7.2 7.2 7.1 7.3 7.3 7.4
6/10/ 7.2 7.2 7.2 7.2 7.2 7.2 7.2 7.4 7.4
7/ 8/ 7.5 == 7.7 7.5 7.5 7.6 7.6 . 7.7 7.8
8/ 1/ 7.8 -- 7.9 7.7 7.9 7.8 7.9 8.0 8.1
9/23/ 8.0 8.0 8.0 7.7 8.0 8.0 8.0 8.5 ‘8.5
11/ 3/ 7.8 7.7 7.9 7.6 7.7 7.8 7.9 8.0 8.l
“12/15/ 7.4 7.3 - 7.4 7.3 " 7.4 7.5 1.5 7.6 7.9
1/10/76 7.8 7.7 7.7 7.6 7.5 7.5 7.6 -7.7 7.9
"2/ 8/ 7.6 7.5 7!5 7.4 7.4 . 7.5 7.7 7.7 8.0
3flo/ . 7.4 7.4 7.5 7.4 7.6 7.5 .7.6 7.7 7.9
4/ 9/ 7.4 7.5, 7.5 7.4 7.4 7.2 7.4 7.5 7.8
5/13/ 7.5 7.5 7.6, 7.6 7.6 1.4 .7.5 7.6 1.7
6/16/ 7.6 7.6 7.6 7.6 7.5. 7.5 7.6 7.6 7.8
7/12/ 7.9 7.9 8.0 7.8 7.8 7.8 7.8 8.0 8.1
8/ 6/ - 8.0 8.3 8.2 7.7 8.1 8.0 8.0 8.3 8.5
9/ 2/ - 8.0 7.9 8.0 7.9 80 7.9 8.1 8.5 8.5

10/6/ . - 8.2 8.0 80 8.0 8.2 7.9 8.2 8.2 8.3
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Table 3. ‘Conductivity (umhos/cm at 25C) of Water Samples' taken

. 41

218

Stations on the Boulder River during 1975 and 1976 From
Date Stations A
1 1-a -2 3 -4 5 6 7 8
4/26/75 160 160 171 ~ 214 235 235 235 235 257
5/11/ P
5/24/ 141 122 - 141 158 161 159 176 190 188
6/ 2/ 93 82 .87 95 99 116 :132' 139 _1?3
6/10/ . 87 77 . 80 88 94 101 . 116 126 151 |
7/ 8/ 94 -- 92 107 112 -137 160 166 . 174
8/ 1/ 125 = 163 175 175 200 225 . 263 300
9/23/ 139 142 150 174 186. 210 276 323 345
11/ 3/ 157 151 157 174 174 186 214 237 281
12/15/ 174 151. 167 103 - 185’H~208 232 252. 290
' 1/10/76 . 150 154 157 176 185 198 222 225 274
2/ 8/ 160 155 172 194, 195 216 246 271 330
3/10/ 159 133 153 192 205 198 228. 227 299
4/ o/ " 99 102 103 105 ‘105 111 125 137 155
5/13/ 95 82 ‘83' 90 90 .97 107 115 141
6/16/ 93 85 86 - 97 100 110 122 134 158
7/12/ 122 112 121 134 1145 164 187 208 246
8/ 6/ 144 131 151 180 180 206 - 304 - 320 342
9 2/ . 158 160 174'“ 201 202 223 340 - 384 404
10/ 6/ 160 165 180 210 . 218 272 320

341
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Table 4. Total Alkalinity (mg/l-CaCO3) of Water Samples taken
Stations on the Boulder River during 1975 and 1976

from

Date Stations _
1 1-a 2 3 4 5 6 7 8
4/2§/75 _ 48.5 42.5 47.5 60.0 65.0 '67.5 71.5 72.5- 89.5
5/11/ 42.0 40.5 42.0 60.0 61.5 61.5 73.0 80.0 93.5
‘ 5/24/ 31.7 29.9 32.9 38.4 40.9 41.5 48.2 51;9 .59.8
6/ 2/ 19.5x 17.5 17.0 20.5 21.5 .25.0 30.0 34.0 46.0
-6/10/ 17.5 -i6.5 16.0. é0.0 '21.0 23.5 27.0 32.0 38.5
7/ 8/ 27.5 -—— 25,0 35.0 32.5 0 35.0 45.0 47.5-55.0
8/ 1/ 37.5 - 40.0 47.5 50.0 57.5 67.5 82.5 100.0
9/23/ ‘ 45.0 42.5 47;5 55.3 57.5 72.5 97.5 117.5 127.5
11/ 3/ 45,0 42.5 42.5 50.0 50.0 55.0 67.5 72.5 91.0
12/15/ ' 55.0 50.5 51.6 '60.6 60.5 64.5 77.0 84.0 106.0
.1/10/76 49.5 45.5 48.0‘ 56.6 58.5 62.5 76.0 78.5 105.0
2/ 8/ - 52.5‘ 46.0 52.0 60;5 62.0. 68.0 81.5 .92.5 117.5
3/10/ 49.5 41.0 .46.5' 62.5 '63.5 65.0 74.0 76.5 i03.0
4/ 9/ 34;5 35.0 34.0 36.0 36;5 36.0 40.0 ‘48.0 57.5
5/13/ 27.5 24.0 25.3 27.5 27.5 -27.5 32.5 35.0 42.8
6/16/ 32.5 25.5 27.5 33.0 31.5 35.0 42.5 52.5 61.5
7/12/ : 45.0 37.5 37.5 47.5 50.0 55.0 67.5 84.0 95.0
.8/ 6/ 49.0 45.0 48.0 55.0 58.0 65.0 97.0 107.0 117.0
9/ 2/ ‘53.0‘ 50.0 53.0 60.0 63.0 67.0 122.0 i40.0 140.0
10/ 6/ 50.0 47.0 50.0 62.0 62.0 65.0 85.0 97.0 110.0
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Tébie:5;‘ Calcium’(mg/l)'df"Water Samples taken from Stations

on the

10/ 6/ ) 16.0 16.0 17.5 19.5 20.0 21.0 28.0. 34.0-

Boulder River during 1975 and 1976
‘Daté 1 1-A 2 3fStatiOﬁs 5 6 5 8
4/26/75 . 14.9° 16.8 23.8 -28.5 '25.1 25.5 24.1 24.9 29.9
5/11/ 12.2 -14.5 15.0 19.9 22.9 25.1 26.2 29;8 -34.1
5/24/ 13.0 12.5 - 13.0 14.3 14.5 15.5 1é.5 17.5- '20.0
6/ 2/ . " 9.5 8.5~ 8.7 9.7"16.5 11.5 13.5. 14.5 19.0
6/10/ 8.5 7.7 8.0 9.0 9.0 10.5 1I.5 15,0'_15_5
7/ .8/ 10.0 - 978. 12.3 12.3 13.8 16.0. 16.8 18.6
8/ 1/ 10.7 —- 13.6 15.9 16.8 19.1 21.9 26.5 30.9"
9/23/ 12,7 13.3 14.7 18.7 18.4 20.9 28.9_ 36.3‘;38.4‘
11/ 3/' 16.7 is.o 16.7 18.7 18.6 20.1 23.0 25.1 2.5
12/15/. "19.1 18.3 19.0 21.6 20.9-22.5 26.0 27.8 35.1
1/10/76 16.2 16.2 17.5 19.5 19.6..21.4 - 25.2 és.s 33;6
2/ 8/ 16.9 16.9 18.7 21.2 20.9 23.2 26.8 29.7 39.1
3/10/ . 15.5 '13.9 17.1 21.3 21.0 21.9 24.9 25.8 33.8 -
4/ 9/ 11.3 11.0 11.3 12.6 11.8 12.4- 14.0 15.9 17.é
5/13/ 10.0 9.5. 9.5 1iﬂo .10.5 11.0 - 12.0 13.0 16.0
' 6)16/ " '10.0 8.5 9.0 10.5 11.2 12.5 13.5 15.0 18;5
7/12/ - 13.5 '13.0 14.0 -17.0 i7.o 119.0 21;5, 26.0 55.0
8/ 6/ - 15.0 15.0 16.0 19.0 18.5 ,21.0. 33.01 38.0 :38.5
o/ 2/ 15.0 15.0 17.0 20.0 .i9.o 20.0 35.0 41.0 42.0-

37.0
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Magnesium (mg/%) of Water Samples taken from Stations on

Tablel6.'
o the Boulder River during 1975 and 1976
. Date 1 1-a 2 3 Statzons. ; 6 7 8
4/26/75 3.0 3.6 3.6 3.5 5.8 6.1 5.9 5.9 7.1
5/11/ ;.8 3.1 3.5 5.2 5.2 52 6.3 7.5 8.4
5/24/ 3.0 3.0 .3.0 3.5 3.5° 3.5 3.8 4.0 5.0
6/ 2/ 1.8 _ 1.7 1.7 2.0 2.0. 2.5 3.0 3.3 4.0
6/10/ . 1.7 1.5 1.5 2.0 2.0 2.3 2.4 3.0 3.5
7/ 8/ 1.8 — 1.8 2.3 2.4 2.8 3.3 3.6 4.0
8/ 1/ 2.5 -- 3.2 3.6 3.7 4.3 5.0 6.5 7.6
. 9/23/ 2.7 2.9 . 3.4 4.3 4.2 4.7 7.3 8.9 9.7
ii/.a/ 3.5 3.3 3.6 4.0 4.0 4.3 5.1 5.6 6.8
12/15/ 4.0 3.9 4.2 4.8 4.6 4.9 6.0 .6.6 ' 8.3
1/10/56 3.1 32 3.7 4.4 4.4 46 5.8 6.1 8.1
2/ 8/ ‘32 .34 4.0 4.7 46 4.9 6.1 7.0 9.0
3/10/ 3.0 2.8 3.7 4.8 4.7 4.8 5.8 '6.0 7.9
4/ 9/ 2.4 2.3 2.5 2.6 2.6 2.7 3.1 -3.5 4.1
5/13/ 2.5 2.0 2.2 2.3 2.5 2.5 2.8 3.0 3.6
6/16/ 2.8 . 2.3 2.3 2.6 °'3.0. 3.3 4.0 4.3 4.5
7/12 2.2 2.2 2.5 3.1 3.3 4.0- 4.5 5.3 . 6.5
8/ 6/ 2.3 2.7 3.0 3.6 3.8 4.4 7.0 7.4 :8.0
9/ 2/ 3.0 3.3 3.8 4.6 4.5 5.0 8.3 10.5 11.5
10/ 6/ 3.2 3.3 3;7 4.5 4.3 4.5 6.3 .7.0 8.5
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. Table 7. Hardness (mg/% CaCO3)“of'Wate£ Samples-taken'from.Stations
on the Boulder River during 1975 and 1976. - ‘

67.2

Date Stations
- 1 1-a -2 3 4 5 6 7 8
4/26/75 49.6 56.8 74.3 70.0 86.6 88.8 84.5. 86.5 103.9
5/11/ 42.0 49.0 51.9 71.1 78.6 84.1 f91.4 105.3 119;8
5/24/ 4.8 43.6 44.8 50.1 ' 50.6 53.1 56.9 60.2° 70.6
6/ 2/ 31.2 28.2 28.8 32.5 33.2 39.0 46.1 49.9 63.9
6/10/. 282 25.4 26.2 30.7 32.0 35.7 38.6 '44.8 '53.1.
7/ 8/ 32.4° -- - 31.9 46;2‘ 40.6 46.0 56.6 56.8 63.0
-8/ 1/ 37.0 -- 47.2 54.6 ‘57.2 65.4 75.3 .93.0- 108.5
9/23/ 42.9 45.2 50.7. 64.4 63.3 71.6 102.3 127.4 135.9
11/ 3/ 56.1 53.6 57.0 63.2 63.0 67.9 78.5 85.8 ' 101.7
12/15/ | 6432. 61.8 '65.5 73.7 71.2 76.4 89.7 -'96.6. 121.9
‘1/10/76 53.3 53.7 59.0 66.8 67.1 :72,4 86.9 91.3 117.3
-2/ 8/ 55.4 56.2 é3.é; 72.3 %1;2 78.2 92.1 103.0 134.8
.3/10/ 51.1 46.3‘_58.oﬁ 73.0 71.8 74.5 . 86.1' - 89.2 117.0
a/ 9/ 058.1 37.0 38.5 40.7 40.2 42.1° 47.8 ° 54.1 61.4
5/13/ 35.3 32.0 32.9 37.0 36.5 37.8. 41.5 4478 54.9
‘6/16/ 36}5 30.7 32:0 '37.9 40.4- 44.8 51.2  55.2  64.7
. 7/12/° 43.5 41.5 45:5'_56.0 56.5 64.5 72;5 - 87.0. 114.5 -
8/ 6/ 47.0 48.5 52.5 '52.5 61.5 70.5 111.5 125.5 129.5
9/ 2/ 49.8 51.1 58.1 69.0 66.6’-70.6‘A121.7 145.2 |152.4
10/ 6/ 53.2 53.6 58.9 77.7 71.0 - 96.0 113.9 127.5
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Table 8. -Raﬁges df'wéter Temperafuré (C) at .Stations on the Boulder
River for the Indicated Periods during 1975 and 1976 '

Station
Date 1 2 3 4 s 6 7° 8-
Io75
7/22- 7/29 - 11-21 '12-22 - 14-22 14-23 15-23 16-24  16-23
7/29- 8/ 5 10-19 10-20 -= - 11-19° 11-20 12-20 12-22 -
8/ 5- 8/14 9-20 10-21 --  11-22 . 12-22 13-22 14-22 14-22
8/14- é/zl .10-18 10-18 ° -- 12-20 12-20 13-20 14-21 14-20
8/21- 8/28 - 6-17 7-18 - 8-19 .9-19 = 9-19 10-20 11~19
8/28-9/15 . 6=16  7-17 - - - - - —
9/15- 9/22 4-15 4-16 -- 6-16 6-18. 8-20 8-20° 6-19
1976.
12/15- 1/10 - - 0-2 - - -~ - 0-6
*1/10- 2/ 8 - - 1-3 © - - - - 0-6
2/ 8- 3/10 - - 0-8 - - - - 0-4
7/ 7= 7/13 9-20 10-20 11-21 12-22 12-21 '13-22 14-24 15-22°
7/13- 7/20 9-26 110-21 11-22 12-22 12-22  14-22 14-23 12-22
7/20= 7/29 10-20. 11-20 11-21 12-22. 14-22° 14-22 14-22 15-22
7/29- 8/ 6 . 11-20 12-20 -- - 12-22 14-22 14-22 14-23  15-22
8/ 6~ 8/16 9-20 10-20 --  11-21 12-22 -12-22 12-22 12-22
8/16- 8/30 7-19- 7-20 9-22  9-20  10-20 10-22 10-21 12-20
8/30- 9/18 4-19 6-18 7-21 6-18 8-20. 8-19 '8-20 9-20
3-12  4-14 5-16 . 513 5-16 6-15. 5-16 7-15

9/18-10/ 5

L
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Table 9. Dissolved Oxygen (mg/%) and Percent Saturation (in pafgn—'
’ theses) of Water ‘Samples taken:from Stations on the
Boulder River during 1975 and 1976 ’ :

" bate " : Station '

: 1 2 3 4 .5 6 7 8 .
8/ 1/75 .11 10 10 10 10 10 10 10
e (129) (119) (119) ~(117) (119) (119) (122) (119) -
8/21/ . . 1o -lo 11 . .12 12 11 - . 10 10

- - (114) . (117) (131) .(146) (142) (134) (122) (119)
o/ 8/ - 12 11 12 13 11 12 - 12 11
K (122) .(112)° (130) (138)  (135) (140) (142) (131) -
10/11/ 13 13 13- 12 12 11 12 12,
o (125)- (122) (122) - (115) (122) (112} (124) . (127)
- 1111/ -— 14 _ 13 13 14 14 . 15 14
S ©(115) (111) "(115) (124) (122) (130) (128)
12/1/ . - -- 14 14 - 14 15 14
: o (122) (122) ., - (118)  (126) (124)
'1/10/76 - -— - 15 - - — - . 14
o (126) . . (122)
2/ 8/ . == - 14 -— - — - 15
S (u18) : (133)
3/10/ - - 15 15 - 14 16 14
' - (126) - (126) . T (118), (167) " (124)
7/13/ - .. 8 8 8 7 7 7 7 7
' (.95) (87) (99) (87) (90) (920) (92 ( 20)
7/29/ 100 10 10 . 10 8 8 - -8 9
(131) (131) - (122) (119) ° (101) (103) (101) (110)
8/16/ 8 7 8 8 . 7 7 77
( 92), (‘83) (95) (93) (82) (82) (80) ( 80)
8/30/ .- 10 10 - 10 10 . 9 10 11 10
~ (112) (119) (135) (131) (112). (124) (136)- <(123)
9/19/ - 10 10 -+ 10 10  10. . 11 10 9
(112) - (112) (117) (112) . (109) (120) (109) ( 98)
10/ 6/ ' 12 11 11 11 - 11 11 11 ‘9

(115) (106) " (109) (106) (109) (109) (106). " ( 89)




10/ -6/

. Table 10. Discharge (m3/min)' measured 'at.St_atio_ns on the Boulde‘r"
River during 1975 and 1976 .
‘. Date Station
B 1 1-a 2. 3 4 5 6 7 8
;4726(75 ;{63 :, -~ 77 131 ;75 _1225 220 243 | 265
‘?;5/11/. - -211 -~ 216 '281 ' 337~ ‘ész 373 388 389
5/24/ — e e e e e 1004'-~ -
8/ 1/ 146': -- 227 272 320 - 264 273. 315 -400
:9/23/ 90" 103 112 ~115 152 ° 104 96 12§ © 204
'1i/ 3/ . 16l 165 165 196 248 255 | 266 . 292 342,
7/12/76 227 —~ 386 365 444 349 343 - 370 448"
8/ 6/ ;2§ -— 219 237 -‘299 ' 186 154 195 294
o/ 2/ 64 -- 106 126 156 = 67 65 96 173
-74-  -= . 110 136 166' 170 195 214 271
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N )

Suspended Solids (mg/l) of Water Samples taken from StatlonS'

on the. Boulder River during 1975 and 1976 -
pate ' Stations -
7 1-a 2 3 4 5 6 7 8
4/26/75 9.5 - -- 25.3 33.8 11.4 50.0 25.1. 57.3 37.6
.5/11/  14.4 - 16.0 27.2 33.6 80.0 66.4 . 46.4 42.4
.5/24/ 41.2 ~49.6 ) 53.6h102.4 120.0 100.8 66.8.4-52.6 " 64.8
6/ 2/  45.6 - 92.0 170.4 187.2 190.4 78.4 100.8 84.8
6/16/ 16.9 -- 11.2. 40.8 24.8 70.4': 40.0  40.8 40.8
7/ 8/  24.0 - 20.8 17.6 24.8 52.8 29.6 ) 30.4 54.4
8/ 7/ = 62.4 - 42.4 - 6.5° 2.4 7.2 8.0 5.2 14.8
9/23/ 0. 0 0o 2.0 o 1.6 732 4.0 4.8
11/ 3/ 10.0 7.6 8.0 9.2 1.6 8.0 8.4 8.4 -10.8
12/15/ 1.6 0.4 2.8 '~ 7.2 .12.8 o 11.2 "15.2 . 8.8
1/10/76 o2 0 0.2 0.1 2.0 0 0.2 0.9 1.0
2/ 8/ - -— - es - - - - -
3/10/ . 20.8.°256.0 56.0 3.6 5.6 18.0 9.2 4.8 5.6
"4/ 9/ 189.2 114.0 115.6 120.8 224.4 47o.o‘ 546.4 393.6 165.6
“_5/13/’ . 19.6  56.8 40.0 58.4 126.0 109.8. 112.4 73.2 46.8
.6/16/ 12.4. iz2.0 .11.2 "5.6 19.6 '38.8 176.0 30.4 40.4
7/12/°  10.4 - 17.2 7.2 .9.2 8.8 17.6 16.8 18.0 19.2
8/ 6/ ‘16.2 4.0 8.0 7.2 6.4 | 6.0 5.2 7.2 15.6
9/ 2/ 2.8 0.8 3.6 5.2 1.2 2.8 2.0 - 16.0  30.0
10/ -6/ 0.8 0 5.2 0 1.6 2.0 2.4 3.6
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. Tablé 13. fTotal Recoverable Zinc (mg/%) of Water Samples taken
' Stations ‘on the Boulder River during 1975 and 1976

- Station

Date - -
1 1-a 2 3.4 5 6 7. 8
4/26/75 . <0.01 "0.14 0.44 0.31 oig4 0.25 0.24 0.20 0.11
. 5711/ . <0.01 0.20 0.80 0.33 0.29 0.50 0.39 0.20 0.12
5/24/ 0.05 0.13 0.24 0.28 0.33 .0.37 0.33 Q;3o 0.25
6/ 2/ 0.01 0.13 0.26 0.40 0.49 0.73 0.42 0.37 0.28
6/10/ <0.01 0.09 0.16 0.24 0.30 0.71 0.46 0.41 :0.27
7/ 8/ 0.02 =-- 0.11 0.13 0.14 0.21 0.17 0.21 0.18
8/ 1/ . 0.02 -- -0.53 0.20 0.17 0.18 0.14 0.10 0.08
9/23/ 0.03 0.13 0.22 0.23 .0.18 0.19 0.32 0.08 0.03
11/ 3/ 0.01 0.10 0.07 0.20 o.i9 0.21 0.18° 0.16 0.11
1z/i5/ 0.03 -0.13 0.24 0.26 0.24 0.24 0.22  0.19 0.1l
1/10/76 0.01 0.13 0.24 oméz 0.21 0.22 é;zd 0.18 0.12
2/ 8} <0.01 o.15 '6;28 0.27 0.24 0.24 0.20 0.17 0.09
3/10/ 0.02 0.25 0.30 0.20 0.19 0.22 0.19 0.15 0.10
.4/ 9/ 0.05 0.09 0.16 0.24 0.34 0.75 '1.00 o.7é 0.43
5/13/ 0.01 0.06 0.09 0.15 0.22 0.32 0.28 0.25 0.17
6/16/ . <0.01 0.08 0.11 o.il 0.09. 0.17 0.15 0.14 0.14
7/12 . <0.01 0.08 0.14 0.14 0.14 0.18 0.14 0.10 .0.06
8/ 6/ - . <0.01 o.bé 0.15 0.18 0.14 0.20 0.07 0.06 0.03
9/ 2/ . <0.01 0.11 0.20 0.20 0.14 .0.14- 0.08 0.05 0.02
ib/ 6/ <0.01 0.11 0.24- 0.20 0.17 0.20 0.14 -- 0.05
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Total Recoverable Iron (mg/%) of Water Samples taken
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4.20

Stations on thevBoulder River during 1975 and 1976 From
Date Station

‘ 1 1-a 2 3 .4 5° 6 7 8
.A4/26/76 0.23 Q.21 0.78 1.10 10.78 1.00. 1.10 1.30 0.87
© 5/11/ 0.38 :6'.90 01.7‘0 2..'30 1.10 2.70 2.30 0.92 0.82
5/24/ 1.80 ‘1;50‘ 2.00 2.40 3.10 2.90 2.10 2.00. 2.10
6/ 2/ '0.75 1.70 2.60 4.2Q 4.éO 5.20 2.50 2760 2.20
6/10/ | 0.50 . 0.92 1.10 2.20 2.40 3.40. 1.20 1.20- 0.87
1/ 8/ - 0.6 -- 0.70 0.85 0.95 1.60 1.16 1.40 1.70
8/ 7/ 1.60 -- 2.10 0.70 0.40 0.52° 0.55 0.43 0.60
9/23/ 10222 0.21 - 0.22 6.33 0.33 0.39 0.2% 0.30 0.15
11/ 3/ 0.43 "0.42° 0.42 '0.41 0.39 0.4l 0.46 0.41 0.38
.ié/15/ 0.47~ 0.35° 0.46 0.42 0.54 0.45 0.58 0.48 0.35
1/10/76 0.27 0.18 0.21 0.28 0.30 0.30 0.29 0.39 0.28
2/ 8/ 0.28 0.22 ~0L58 O.4é 0.48 0;38 0.62 . 0.35 0.28
3/10/ | 0.54 é.OO 1.50 0.43 0.49. 0.66 0.62 0.40 0.27
4/ 9/ 1.400 1.10 0.75 1.40 2.10 -3.60 2.80 1.80




52

Table 15. Total Recoverable Cbpper (mg/2)- of Water Samples taken
. from Stations on the Boulder River during 1975 and 1976

Date Station
1 1-A 2 3 4 5 6 7 8
| 4/26/75 ©.01. <0.01 0.05 0.03. <0.01. <0.01. <0.0L. <0.01 <0.01
‘5/11/ 0.02 0.09 0.10 0.08 0.08 0.10 0.07. <0.01 . 0.01
5/242 0.01 0.02 0.03 0.04 0.05 0.07 0.06 0.05 0.04
6/ 2/ %o.01 0.06 0.67 0.13 0.15 0.18 0.10 0.08  0.07
6/10/ . <0.01 0.04 0.04 0.09 0.09 0.15 0.06 0.06 o.oé
7/8 0.0 -- 0.06 0.04 0.04 0.06. 0.07 -0.06 0.06
8§/ 7/ .<0.01 - --  0.05 0.02 0.0l 0.02 0.02. 0.03 0.0l
9/23/ . <0.01 0.02 0.04 0.02 0.0l 0.02 0.08 . 0.02. <0.01
11/ 3/ ©.01  0.02 0.0 <d.01 0.02 <6.01 20.01. <0.01 <0.01
15/15/ 0.0l . <0.01. <0.01. <0.0Ll. <0.0l. <0.01 <0.01 . <0.01 <0.01
'1/;0/76,<d.01. .01 0.02 '0.02 0.02 0.02 . 0.02 0.02 -0.0l
2/ 8) . <0.01 0.02 0.02 0.01 0.01 0.0l 0.01 0.61 ©.01
3/10/ 0.0l 0.06 0.03 0.02 0.02 0.03 0.02 0.02 <0Lo;
4/ 9/ 0.00 0.01 0.04 0.06 °0.10 0.24 0.34 0.22 0.14
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Table 16. Total Recoverable Lead (mg/%) of Water Samples taken from
Stations on the Boulder River during 1975 and. 1376

0.19

Date : Station :

1 1-A .2 3 4 5 6 7 8
© 4/26/75 .01 <0.0L . <0.01. <0.01 . <0.01 <0.0l. <0.0L. <0.01 .01
5/11/ . <0.01 <0.01. <0;01 0.05 0.02" 0.65.' 0.05 <0.01. <0.01
. 5/24/ <0.01. <0.01 0.06 0.09 0.09 oﬂlo  0.09 .o.oe | 0.07
6/ 2/ . <0.0l. <0.01 0.09 0.12 0.10 0.15 0.07 o.oé 0.05
6/10/ . 5@.011 .01 0.06 0.07  0.09 0.10 0.06.. 0.06 . 0.05
7/ 8/ <0.01 -~ . <0.01. <0.01: <0.01  0.05. <0.01 . 0.0l 0.05
8/ 7/ <0.01 - 0.10 . <0.01 <0.0l. <0.01 <0.01. <0.0l. <0.01
:9/23/ ..<0.01  0.05. <0.01 <0.01. <0.01.  <0.01 0.05 <0.01 <0.01
11/ 3/ . <0.01 <6.o1:'<o;61. <o.o1.-<o.01 :<0.01 <0.01 '<0.01. <0.01
12/15/ . <0.01. <0.01 <0.0l.. <0.0L: <0.0l. <0.01. <bQ01._ko;01  <0.01
1/10/76 <6.01. <0.01. <0.01 <0.01 <0.01 <0.01. <0.01 . <0.01 <0.01
2/ 8/ . <0.01° <o.01: <0.01.'§o.01 .01 <o.61  <0.01 <0.01 <0.01
3/10/ . <0.01 <0.01. <0.01. <0.01 <0.01. <0.01. <0.01. <0.01 <0.01
<0.01. <0.01 <0.01. <0.01 0;07 0.24  0.12 0.05

a9/
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TR 3 Ll

fﬁTable 19. Total Recoverable Zinc (mg/L) in Water Samples collected

near the Mouths of Selected Tributaries during 1975

Tributary’

Little Bouldef River

Location " Date

5/11/ 6/10/ 6/26/

zinc concentration

Lowland Creek 15 km above Station -- . <0.01 0.03
Bison Creek 4 km above Station <0.01 0.03 0.07
Red Rock Creek 1 km above Station <0.01 <0.01 0.0l
Boomerang Creek "4 km above -Station - , - 0.03-
_Galena Creek 3 km above Station -~ <0.01. <0.01
Muskrat Creek . 2 km above Station © <0.01..<0.01 . 0.02

.5 km above Station

<0.01. 0.02 -




Table 22. Average Number per Sampler (AN), Range of Numbers (in parentheses), and Wet Weight (Wt, gms/4 samplers) of Aquatic Insects
by subordinal Taxon at Stations on the Boulder River for August 1975
Station
Taxon 1 3 4 5 6 7 8
AN wt. AN Wt. AN wt. AN Wt AN Wt. AN Wt. AN Wt. AN Wt.
Ephemeroptera
Tricorythodes -- - - - == e — gors £ = S < (oiz) s
h 11 34 0.30 6 0.02 43 0.20 38 0.24 7 0.03 £ £ t 0.01 e
Ephemerella (19-40) (4-9) (29-55) (5-9) (0-1) S
Epeorus - - - Ly = SR iy, WA - - i = = = e -
Rhithrogena - - - = — s A T i e v g i pus - +oe -
Cinygmula - —- - - a o (R i -~ - o et s S S --
s 6 0.02
Paraleptophlebia (3-8) e = o | (o e = o e = g e - -
Ameletus - - - s - e eSS 7= ES = S = - -
Baetis 9 0.10 43 0.24 28 0.15 193 1.55 24 0.12 9 0.12 1 0.02 23 0.05
(0-31) (34-54) (15-41) (16-36) (1-13) (0-2) (5-37)
Odonata
; 1 2 1 0.06
hiogomphus - - - -- - = = e - - smigo o
Ophtogomp (0-1) (0-3)
Plecoptera
T s A5 4 0.01 23 0.02 6 0.04 n ! ¥ t t
: (1-6) (8-34) (0-1) x £ -
Capnia -- - - - - — e . - e -- - - - -
Brachyptera - - - -- -- o= e= == -- - - - - - - -
Pteronarcella 3 0.04 5 0.05 31 0.43 31 0.49 106 0.96 - 123 2.13 29 0.48 25 0.44
(0-7) (4-5) (14-39) (64-220) (56-177) (5-66) (11-45)
Pteronarcys (Otl) 803 - - - wom L - - e - - - - - -
e 0.01 3.t 7 0.03 - 0.03 t t 17 0.05
Isoperl, - - - - x
paES (0-6) (4-9) (1-10) (0-1) (13-23)
1 0.01 = i | 8 0.21 13 0.64 25 1.42 8  0.48
Arcynopteryx (0-1) (3-12) (11-18) (19-31) (4-11)
Isogenus - - -- - - = e= e - - - -- - - - -
3 0.02 2 0.01 1 t : O, 1 t 5 0.02 1 \ 2 1 0.02
Alloperia (1-9) (0-3) (0-1) (0-4) (3-9) (0-2) (0-2)
o : 1 0.26 1 0.40
Acroneurtia (0-2) = o - ) b 5 =4 - - - -

SS




Table 22 (continued)

» Station
axon 1 2 3 6 7 8
AN Wt. AN Wt. AN Wt. AN Wt. AN wt. AN wt. AN Wt. AN Wt.
Heteroptera .
Hesperocoriza -- -- -- o = L Sege S = oy = o = - == -
Trichoptera
kit t t g 2 1 s G a T = I 17 3
e (0-1) (0-2) = " %
Heliocopsyche -- — o i = . = = . S - o o = -
28 0.15 9 0.01 2 4 0,02 . 78 0.61 241 1.30 445 3.41 808 6.42
Hydropsyche (2-72) (3-15) (0-2) (55-92) (217-347) (384-554) (456-1113)
5 0.02 134 0.84 404 3.7
Chewnatopsyche - - - - = ) P = =
pey (3-7) (110-171) (213-525)
Arctopsyche - - -- -- -- - m- - — - = - —-— -- - -
Rhyacophila - - - - - e e - = == - -- -- -
Glossosoma - -— -- e —— SHC et s -~ = o - - - --
6 0.16 3 0.02 I3 == 2 0.04 34 0.351 661 5.37 120 3.85 78 1.03
Brachycentrus (4-9) (1-2) (17-55) (571-803) (80-188) (39-94)
Aeociis i .3 0 L = gt = T = o 2 o0.01 5 0.01 11 0.04
(1-3) (3-10) (5-20)
Leptocella ol i = or =4 2 - M =5k =, = = 3 0.02 6 0.02
(0-6) (6-47)
. 64 0.07 2 t 3 pindl bing 5 0.01 17 0.04 4 0.01 6 0.02
Lepidostoma (21-137) (0-3) (1-6) (3-9) (13-24) (0-9) (4-8)
: 0.08
Psychoglypha - - - - - - == - - - ; - -- -
oYceg LR (0-2) e
Dicomoecus - - -- - - -— == - - - - -- -- -- - -
Lepidoptera
Cataclysta -- -— - - - - == - - - - - - - £ £
(0-2)
Coleoptera
1 0.04 t 0.01
i (0-1) = ¥ (0-1) e e = S & o = 5 o
. 2 0.01 i =0 t t <t T d BE 3 t
il (0-5) (0-2) R - T (1-6)
Microcylloepus - - - - - - - e e s - - - - - -
Haliplus - - - - -- -— == - - -- - - - - - -
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Table 22 (continued)

Station
Taxon 1 2 3 a 5 6 A 7 8
AN Wt. AN Wt. AN *© Wt. AN Wt. AN Wt. AN Wt. AN Wt. AN Wt.
Diptera
Tipula - - - - - i - e - C s D — - -
o oy R Y o b i~ = 2 o4 3 t
Antocha (0-1)
Helius - - - - -- - - - - -- - - e - - ==
Hexatoma - = " o ey i L e — - el - e B - -
Pericoma - — = 2 o Sonie s v - Lo < o o e - -
Simulium 25 0.13 20 0.05 54 0.18 62 t 1 t o > t 3 4 0.02
(2-66) (22-113) (0-4) ~ (0-1) (1-6)
P 145 0.09 375 0.18 375 0.20 231 0.15 61 0.02 153 0.08 245 0.12 295 0.27
2 (75-193) (294-421) (300-463) (49-56) (99-180) (219-314) (266-325)
i 39 0.19 12 0.13 76 1.03 41 1.15 10 0.02 1 t t t t
(24-51) (10-15) (44-108) (5-14) (0-1) (0-1) (0-1)
Ephydra -- -- -- -- -- - - - - -- - -- - - -- -
Totals 369 1.61 479 0.74 640 2.25 641 4.26 346 2.37 1240 9.90 1013 10.23 1712 12.79

*Hyphens indicate zero counts and t signifies trace amounts.
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Table 23. Average Number per -Sample (AN), Range of Numbers (in parentheses) and Wet Weight

Subordinal Taxon at Stations on the Boulder River for September 1975*

(Wt, gms/4 samplers) of Aquatic

Insects by

Taxon Station
1 2 3 7] 5 6 7 8
AN wt. AN Wwt. AN wt. AN wt. AN Wt. AN wt. AN wt. AN Wt.
Ephemeroptera
Tricorythodes -- - - - —— - e - = - - == -- - - -
37 0.70 4  0.05 37 0.82° 24 J0.65 1 t
Ephemerella (23-48) (0-11) (21-46) (11-46) (0-4) = i = == = ciz
Epeorus -- - - - - == = = = == S == - - - -
Rhithrogena 5 % = = == = g == e = = - == = oo -
(0-1)
: 1 t
Cinygmula (0-3) - - e = i = == == s = s — - -
y 5 t
Paraleptophlebia (3-9) - - = = = = i - - = i = - -
Ameletus - -- -- - - - -- -- -- -— - -~ - - -- -
) 2ESaT02 - 1 1y 1 0.01 6 0.02 2 t - 'S 1 0.01
patves (1-3) (0-1) (0-21) (0-8) 5= L (0<2)
Odonata
T - % =3 5 e e b A == =4 i i x s t 0.04
Ophtogomphus (0-1)
Plecoptera
e t t 1 o.01 1 L e he 2 = 3
e (0-1) (1-2) (4-29) = = =3 o o
Capnia = - x k - o —— — — - - ==
b (0-2) & = % &
Brachyptera - - - - -— - - - - - - - - - -- -
5  0.15 4 0.08 23 0.84 18 1.04 3. 007 28 1.67 4 0.14 5 0.24
Pteronarcella (2-8) (1-6) (20-31) (10-29) (1-6) (5-58) (0-8) (0-7)
Pteronarcys % it - - e s s - o= de -
Y (1-3) T == 3 Ty ==
5  0.03 Y —r0-01 1 0.01 4 0.02 t t o = t t 7 0.04
saperia (1-8) (0-2) " (0-3) (3-7) (0-1) (0-1) (3-9)
I = . - t t 1 '0.06 5 0.47 10 1.37 5 0.69 6 0.74
Ancymopkeryc (0-1) (0-2) (1-7) (8-10) (3-9) (6-11)
Isogenus — Sy — v s — i e e s " D - - - -
7 0.04 v t 1 001 i i 1 o.01 t t t t
Atloperis (1-12) (0-1) (0-4) (0-2) (0-1) 3 e R
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Table 23 (continued)

o« Station
A 1 2 3 a 5 6 7 8
AN wt. AN wt. AN wt. AN wt. AN wt. AN wt. AN wWt. AN Wt.
Plecoptera (cont.)
A none ria t 0'12 T - - -— - -— -— -— - - - - -—
e (0-1) £
Heteroptera
Hesperocoriza - -- -- - - -- - - - - - - - -- - --
Trichoptera
3 t 3 - 1 t R 3 ; 4
Agraylea (0-5) (0-6) (0-3) e Sl (021
Heliocopsyche -- - -- -- -- - -- -- - - -- -- -- - - -
; e T ) - t © 1 t 5  0.04 4 0.05 37 0.43 153 3.13
Bydropayche (1-12) (0-1) (0-2) (3-11) (3-4) (27-46) (134-184)
= % i 4 5y i o = i 2 o > 2 0.04 22 0.55
Cheumatopsyche (0-3) (11-30)
Arctopsyche -- - -- -- -- - - -- - - - -- -- -- -- -
Rhyacophila - - - - - - ~= - - -- - - - - -- -
GZOESO”OM - ] - = - o e e p— —-— " e, ——— et o -

Rk 2 t 1 t 1 t 1 t 6 0.09 46 0.83 8l 3 a7 g 0.28

Braohyontrus (0-2) (0-1) (0-1) (0-1) (1-11) (9-126) (36-188) (14-63)
5 E s 5 W % = 2 t 1 0.02 2 0.05 8 0.12 7 0.10
Uepetis (0-4) (0-2) (0-3) (3-12) (0-16)
3 0.05 142 3.72
A b = o £ s — o s = e A -
Leptocella (0-7) (5-297)

E 24 0.02 4 t 10 ¢ 6 t 3 0.02 10 0.15 1 « 3 0.05
Lepidostang (20-30) (2-6) (5-13) (1-15) (2-4) (0-16) (0-3) (1-5)
Psychoglypha - - - - - -- - -- -- - -- - .- -- - -
Dieomoe.’:us —-— - - - b - e - v -, it bt - - - -—

Lepidoptera
Cataclysta - - - - - - - - - - - - - -- > e
(0-1)

6S




Table 23 (continued)

- Station
B 1 2 3 4 5 6 7 )
AN Wt. AN Wt. AN wt. AN Wt. AN wt. AN wt. AN wt. AN Wt.
Coleoptera
1 0.03
Lara Sl - -- - - - - - - - - - —
. 4 0.01 t t 1 ¢
Optiocervus (3-4) = (0-1) o (0-2)
Microcylloepus - - - - - - - - -- - - -- - - - -
Haliplus - - - - - - - - - - - - -- - - -
Diptera
Tipula - - - - - - - - - - - - -- -- - -
b & ) t t 1 t
Antocha (0-2) Z (0-1) % ~ (0-2)
Helius -- - - - - - - - - - - - - - - -
Hexatoma - - -- - - - - - - - - - - - - -
Pericoma 2 s - - - - - - -— - - - - -
i (0-2) = o
Bt 1 t t . X t t t = s ' -t > Wt S
= (0-1) (0-1) (0-1) (0-1) , (0-1)
Chi ida 47 0.02 26 0.01 237 0.14 61 0.02 21 0.01 64 0.05 107 0.06 89 0.11
ronaT I oas (31-70) (17-35) (169-307) (28-115) (10-27) (24-100) (72-166) (55-155)
Aihert 26 0.31 7 0.14 20 0.54 12 0.51 1 0.02 ' " ¥ =
ak (16-33) (6-8) (15-23) (7-16) (0-1) = ==
Ephydra -- -- -~ - - - - - - - - - - - - -
Totals 178 7.64 52 0.29 346 2.43 137 2:30 49 0.73 164 4.15 248 4.90 473 9.04

*Hyphens indicate

zero counts and t signifies trace amounts.
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Table 24. Average Number per Sampler and Range of Numbers (in parentheses) of Aquatic
Insects by Subordinal Taxon at Stations on the Boulder River for October 1975%*

Station

Taxon

Ephemeroptera
Tricorythodes - - - - . S EE.
1L 35 20 2 2
Ehenares e (0-2) (22-57) ', (14-31) . (352) (1-2) = e
Epeorus - - - - A == i
Rhithrogena e L = L= B = Lo
Cinygmula e s e =2 ok e
Paraleptophlebia - - e HE o e =2
Ameletus - e = = 22 = o

Baetis s =

N
|
N
N
%]
|
'=N
N
~
—~
N
|
[
o
~
o
|
N
N
o
|
N
9

Odonata

Ophiogomphus - - - e — e o )

Plecoptera

Nemoura - - = - P

Capnia

Brachyptera - -~ - - s gty —

2 4 6 14 65 32 14
(1-3) (1-9) (3-11) (8-23) (58-82) (12-53) (11-16)
;
(0-1)
1 2 : 3 3 X a 11
(0-1) (0-2) (2-5) (0-1) (0-3) (0-1) (6-16)

Pteronarcella
Pteronarcys -- - - - — =

Isoperla

LllIIlllllllIIllIllIlllIllIlllIlllIIllIIlllllllllllIlllllllllIIlllllllllllIlllllIIllllIIII-lI-I---i---If
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Table 24 (continued)
Station
RAEOR 2 3 2 5 6 7 )
Plecoptera (cont.)
3 + = = % 3 3 11 11
i e it e = (0-4) (2-4)  (6-14)  (8-12)
411 1 = 5 g/ 4 1 1 3
o e (0-1) (0-10) (4-11)  (2-5) (0-2) (0-2) (1-4)
Heteroptera
Hesperocorixa - - - - - i -
Trichoptera
Agraylea = . - - - soe =
Ch (3-18) (0-9)
Heliocopsyche - - - - - — PSS
Hud 5 e | ; o 9 16 13 110
e s e (0-1) (0-1) (4=-16)  (12=23) -~ (4=17) ' (52-206)
] 18 31
Cheumatopsyche - - - - (0-2) (3-32) (20-41)
Arctopsyche - - - - -- - - - -
Rhyacophila - -- - -- - e .2
; o
Glossosoma -— (0-1) - — — — e
Brachycentrus ’ - - = i 63 61
Y (0-1) (3-9)  (155-552) (47-77)  (25-88)
s e g i 1 2 10 20 7
Cor o (0-3) (1-3) (7-14)  (13-30) (0-13)
4 7 119
Leptocella - = == S (2-7) (7=37) (8-213)
Tent it 2 7 10 % 43 20 10
p | (0-3) (1-12) (7-13)  (0-6) (5-69)  (2-52) (1-21)

co




B T

Table 24 (continued)

Station

Taxon

Trichoptera (cont.)
Psychoglypha - - - - = = —
Dicomoecus - - - e — — .

Lepidoptera
Cataclysta - - - - HLE e —

Coleoptera
Lara - - - - = e =

Optiocervus - - - - s o

Microcylloepus - - P A g S %
Haliplus - e hes o e s b

Diptera :
Tipula - - -- - s s

Antocha —_ e o == i =

Hexatoma - - = 1oL Bt e N
Pericoma — = s L oS e e

SpuLs e (0-1) (0-2) ¥ e 34 = e

s 4 32 304 99 12 1 20 T
g i (21-52) (195-416)  (75-147) (9-19) (0-3) (7-38)

. 6 5 3 15
Atheriz (1-12) (3-9) (2-5) (0-2) v e T
| of , ol

Splg = o (0-1)  (0-1) e = =

Totals 59 393 156 58 540 216 381

’ ' *Hyphens indicates zero counts and t signifies trace amounts.

£D
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Table 25. Average Number per Sampler and Range of Numbers (in parentheses) of Aquatic
Insects by Subordinal Taxon at Stations on the Boulder River for November
1975*
Taxon 3 2 3 E 5
Ephemeroptera
Tricorythodes - - - - e
15 14 1
Ephemerella (9-19) (12-15) (0-2) - s
Epeorus - - -~ - s
Rhithrogena -- - - - et
Cinygmula -- -~ -- - e
Paraleptophlebia - - - - e
Ameletus - - - s =
- 26 122 3
Baetso (0-55) (80-163) G == (2-4)
Odonata 1
Ophiogomphus - - - (0-1) =
Plecoptera
Nemoura > 2 -— -
(1-4) (1-1)
Capnia . -~ - 2 £
p (0-3) (0-2) (1-2)
Brachyptera - - - - "
Pteronarcella i = o £ .
(7-21) (9-26) (17-59) (15-48) (3-13)
Pteronarcys - - - - e
t 14 3 2 20
Lecpgeta (0-1) (7-21) (2-3) (0-4) (13-27)
e

14°)




Table 25 (continued)

Tavon Station
3 4 6 7 8
Plecoptera
7 22 74
- B =9
AroURRE T (3-12) (14-31) (4-10)
Isogenus -- -— - - ==
< 4 1 3 2
Afiopeia (0-2) (1-6) (0-3) (0-5) (0-3)
Acroneuria - - - e -
Heteroptera
Hesperocorixa - - - - "
Trichoptera
3
Agraylea (0-11) -— -- - S
Heliocopsyche -— - - - =
g 5 12 80
fgsrpeyene (0-2) (2-9) (3-25) (72-97)
13 13
Ch £ h - i mx
eumatopsyche (4-25) a0,
Arctopsyche -- - -~ - =
Rhyacophila - - - ey o
Glossosoma - - — o S
t 1 228 56 18
T
Braes oG (0-1) (0-1) (142-291) (49-60) (13-22)
. 1 20 1
0 b — e
i by (1-2) (11-28) (0-2)
13 15
Leptocell - - -
e (9-17) (1-36)
. 2 9 28 22 12
t
Repiipnie (0-5) (4-13) (12-43) (12-31) (4-20)

S9




Table 25 (continued)

Station

Taxon

Trichoptera (cont.)
Psychoglypha -- - - - —
Dicomoecus - - - T 2

Lepidoptera
Cataclysta -- - - — —

Coleoptera
Lara - - - - —

Optiocervus - — -

Microcylloepus - - - e —
Haliplus -- - - s S

Diptera

Tipula -— - o o e

Antocha - L =5 e =

Helius - — e e L

Hexatoma - - — - = g

Pericoma - = = e 2

Simulium (0-3) - o P LT
A : 86 36 8 20

Chironomidae (67-112) (23-48) - (4-15) (16-49)

2 4 6
Atherix (2-6) (3-8) s e pi
Ephydra -- - - o p

Totals 199 223 313 204 210

99

*Hyphens indicate zero counts and t signifies trace amounts.




Table 26. Average Number per Sampler and Range of Numbers (in parentheses) of Aquatic Insects by Subor-
dinal Taxon at Stations on the Boulder River for December 1975, January,

February, March 1976*

Tason Dec 1975 Jan 1976 Feb 1976 March 1976
3 8 3 8 3 8 4 8
Ephemeroptera
Tricorythodes - -~ - - -~ == = i
11 10 g 16 £ i t 4 t
Eptiomaretia (7-13) (8-28) (12-23) (0-1) (0-10) (0-1)
EMY t o 1 o 1
Epeorus =1 (0-1) (0-2) = (0-2) =,
Rhithrogena - - - - - - e e
Cinygmula - - - - - S o e
Paraleptophlebia - - -~ -- - = 2 Lo
Ameletus - - - - —= L s o
B : 29 5 85 33 215 77 1 6
agree (8-46) (3-7) (46-141)  (28-40) (75-405) (67-96) (0-4) (4-10)
Odonata
: t
Ophiogomphus - == i hd
Plecoptera
Nemoura 1 — 1 -— & e = e
(0-2) (0-2) (0-1)
. 3 2 3
Gt (0-1)  (0-4) (0-1) (0-5) =3 0 ) e
2 5 1
Brachyptera - (0-1) -- - - (0-1) = e
11 9 4 22 3 19 E 1 5
Resrenmarcetia (5-18) (2-5) (19-28) (1-6) (8-41) (0-1) (0-2) (1-11)
£ t
Pteronarcys (0-1) -- (0-1) - e - - —
- , 1 10 2 23 2 13 15
T (0-3)  (4-11) (1-3) (19-27) (0-3) (2-20) = (5-32)
3 ;o
Arcynopteryx - - - (0-2) - (0-1) - —
j i 9
Isogenus - - - - - (0-3) (0-2) (5-12)

L9




Table 26 (continued)

Dec 1975 Jan 1976 Feb 1976 March 1976
Taxon 3 8 3 8 3 8 4 8
Alloperla A * . i e t 3 14
p (0-1) (0-3) (0-8) (5-11) (0-1) (1-4) (10-17)
Acroneuria 5 - o (Ofl) - - o =
Heteroptera
Hesperocorixa - - - -- - - e o
Trichoptera
4 7 1 2 2 1 ey 5 | 5 -
o i (0-3) (0-3) (1-4) (0-2) (0-2) (3-7)
Heliocopsyche - - - i - - - - =2 =
Hydropsyche t 64 t 45 1 21 1 74
. (0-1)  (52-80) (0-1) (19-71) (0-1) (12-33) (0-2) (36-124)
Cheumatopsyche -- 2 - 2 A L3 s 25
(6-11) (4-17) (0-2) (15-31)
Arctopsyche - - -- - - - e o
Rhyacophila : - - R - - — e L
t 1
Glossosoma - (0-1) -- - - - - (0<1)
8 1 5 1 3 1 5
Brachycentrus i (2-14) (0-1) (2-6) (0-1) (2-5) (0-4) (1-14)
s i 1 8
Oecetis i (0-2) i (0-2) A 5 £ (1-11)
o 1 , 5
Leptocella - (0-9) = (0-1) o (0-1) " (2-11)
. 1 5 8 6 9 i/ 9 3
Lepidostoma (0-2) (0-6) (3-13) (4-7) (3-12) (0-4) (3-15) (1-5)
Psychoglypha - - - - - e == it
. t
Dicomoecus - - - - - - . (0-1)
Lepidoptera
Cataclysta - - - - - - - )
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Table 26 (continued)

o Dec 1975 Jan 1976 Feb 1976 March 1976
oo 3 8 3 8 3 8 4 8
Coleoptera
t
Lara - - - - - -— (0-1) -
Optiocervus - - - - - - ¥ 2
(0-3) (1-3)
: t t
Mierocylloepus - - (0-1) (0-1)
e t
Haliplus -- -- - -- - - (0-1) -
Diptera
Tipula - e - == e or = =3
1 1 1
Antocha - y (0-1) (0-2) (0-5)
: 3
Helius - -- -- -- -- -- e (1-4)
€ ,
Hexatoma - (0-1) o — e = (0-1) --
Pericoma - - - - - - - -
P 1 1 6 1 il 10 s 2
(0-3) (0-4) (1-12) (0-3) (2-13) (4-21) (0-3)
Ve AR e, 79 63 364 317 626 841 408 179
e s (62-122) (46-73) (217-427)  (247-371) (267-1136) (766-869) (143-748)  (112-276)
s 5 12 i 3 e 24
e (2-10) (7-19) (1-4) (15-33) i
1 3
iy % > (0-3) s34 . i3 (0-4) e
Totals 138 180 532 447 902 970 464 357

*Hyphen indicates zero counts and t signifies trace amounts.
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70
Table 27. Average Number and Range of Numbers (in parentheses) of
Aquatic Insects, by Subordinal Taxon at Stations on the
Boulder River for July 1976%
Pk ok Station
i 2 3 L5 il
Ephemeroptera
Tricorythodes - - — =t el
29 1 49 el
spfisngpeila @b=amy. ilion1) (21-71) (0-1) v
Epeorus - - - — e
Rhithrogena - - - . L
Cinygmula - - - - o
. 10
Paraleptophlebia (4-13)
1
Ameletus (0-2) -
PR, 11 4 119 26 t
e (7-14) (3-6) (38-243)  (10-42) (0-1)
Odonata
. 3
Ophiogomphus - - - o (-5)
Plecoptera
Nemoura - - - e o
Capnia - - - - =
Brachyptera - - - e A
11 id 3 42 126 6
i ek o (1-2) (0-6) (21-84) . (28-253) ' (1-14)
1
Pteronarcys (1-2) -
i 4 v 1 5
Isoperla (0-1) (0-2) (1-7)
2
Arcynopteryx -- - - (1-3) -
Isogenus - - - - -
Lloperl 3 de . o
Alloperla (1-4) (0-2)
Acroneuria - - -- - -
Heteroptera
. £ Ry
Hesperocorixa o i ==




e
Table 27 (continued)
Paxon Station
2 2 3 5 1
Trichoptera
1 4 5 t
Aoy tea (1-2) (0-6) (1-8) e (0-1)
Heliocopsyche - - - e I
Hydropsyche ¢ - — i 17
(0-2) (7-29)
Cheumatopsyche - - - o 241
(90-348)
Arctopsyche - - - o o
Rhyacophila - - - el —
Glossosoma - - - =~ -
Brachycentrus # 4 5 &t 6%
¥ (0-3) (0-3) (0-2) (8-106)  (10-144)
. il
Oecetis iy - k. e (0-1)
19
Leptocella - - -- - 0<%
. i 30
Lepidostoma - - (0-3) = (12-43)
T
Psychoglypha - - - A R
Dicomo - e -l e t
Leomoecus (0-1)
Lepidoptera
Cataclysta e - - e s
Cpleoptera
1=
Lara s o - e A
A t ik
Optiocervus (0-1) - (0-1) e e
. 1
Micerocylloepus (0-1) -- - - -
Haliplus - - > -- -




72
Table 27 (continued)
MRST Station
1 2 3 5 7
Diptera
Tipula - - - - e
Antocha - e o & e b
; X
Helius - e L (0=1) s
h o3
Hexatoma —— - - (0-1) iy &
Pericoma - . = = by
Simulium t 1 & X o
(0-1) (0-2) (20-114) (0-1)
Chi = 110 82 103 &3 110
ety s (75-200) . (63=176) .  (52-146) . (6-20)  (52-161)
Athantss i 14 45 14 t
(6-20) (14-62) (9-26) (0-1)
t
BptdnY V3 =5 i v (0-1)
W
Totals 173 110 429 232 648

*Hyphen indicates

zero counts and t signifies trace amounts.




Table 28. Average Number (AN), Range of Numbers (in parentheses) and Wet Weight (Wt., gms/4 samplers) of Aquatic Insects by
Subordinal Taxon at Stations on the Boulder River for August 1976*

At Station
= 1 2 3 3 5 6 7 8
AN Wt. AN wt. AN ° Wt. AN Wt. AN Wt. AN wt. AN Wt. AN W,
Ephemeroptera
Tricorythodes - - - - - - L 15 - - - - - - 2 t
(0-1) (0-3)
261, 0531 3 00V = 42 c0.29%" BT Sgiag-. Y. | 0.08 3 Sh0.02
Ephemerella (17-35) (2-4) (29-64) (41-70) (8-24) (0-6) ki = = o=
Epeorus - - - - - - - -- - - - - - - - -
Rhithrogena 1 & - - - - - - - - - - - - i i
(0-1)
s t t
Cinygmula (0-1) -- - - - - - - - - / - - -— " "
EETS 5 0.0l
Paraleptophlebia (0-12) - - - - - - - - - - - - —a =t
P500,02
Ame letus (0-3) - - - - - i —— - - - - - - -
Bocbis 3 0.11 32 0.06 59 0.12 109 0.39 76  0.20 4 00Y ~12.1D0:02 '-56] -0.03
(15-62) (29-38) (16-100) (82-161) (60-93) (2-5) (6-19) (34-75)
Odonata
Ophiogomphus - - - - - - - - - - - - - - — —
Plecoptera
g 0,0 13- 001, .57 0,08 14' ' 0.02
LIRS (1-18) (1-22) (37-91) (9-19) s = e T 5 = = =
Capnia -- - - - - - - - - - -— - - - - -
Brachyptera - - - - - - - - - - - - - - - -
= 11a 9 0,09 19  0.25 102 2.97 138 2,81 250 3.34 650 11.91 264 4.35 = 42  0.65
erEnctas (6-15) (9-28) (72-154) (88-211) (161-339) (536-895) (192-337) (31-66)
- I 510933500 A E 2] x ] = il = e s £ 0.12 1 o0.98
gl (0-1) (0-1) (0-2)
5 . 5, “0:01 4 B 100000 7 31+ | 0.01= S04 - 050¥-. 15,07 0:0F 20~ "0:01 =27~ 0.02
o e (3-8) (2-6) (5-15) (7-14) (8-19) (9-21) (2-2) (15-41)
. . 2002 » N T2 21 0,08 g oAt = gl L 0ler 18 0.64
el il S (1-3) =2 b = (0-2) (1-4) (5-8) (14-20) (14-20)
Isogenus - - - -- - o = i - e e == = - - -

EL




Table 28 (continued)

Station
gaon 1 2 3 2 5 3 7 8
AN wt. AN wt. AN wt. AN wt. AN wt. AN wt. AN wt. AN Wt.
R 5 0.02 1 5001 1 0.01 2 50 Ol = 1 t 2 ¢ t t
oper (0-14) (0-2) (0-3) (0-5) (0-4) (0-5) (0-1)
y ; t  0.57 t  0.03 I e 4 s = 3. i t  0.13 £ 004
SEOpEMLLG (0-1) (0-1) (0-2) (0-1) (0-1)
Heteroptera
Hesperocorixa - -- - - = = o — - - = e = -~ -- -
Trichoptera
SR 1 t —t 22, 2 t i s W | __ o o & e )
Frayrea (0-2) (0-3)
Heliocopsyche - - - - - = - == - - - - -~ - - -
B e 117 0.83 27" "n.01 1 t 6 0.07 70 0.63 1225 14.25 600 4.79 1272 16.63
SRS (52-157) (0-3) (0-3) (2-7) (4-135) (957-1480) (476-724) (527-2282)
19 - 0513 Y29 .. 2.200 317" -S:98
Cheumatopsyche = N ™ = 3 == =i e = = (9-27) (120-138) (198-400)
Arctopsyche (034) 0.0 -— - - - - - - - - - - - - --
! 1 o.01 1 -
Rhyacophl la (0-1) e — - e (0-1) o —— g "“ " s s ——
10 0.08 2<% 0,08
Glossosoma ot e oy " - —— . -y = b s (1-19) (1-3) 3 -k _—
AR 3 0.03 2 © 1 o0.01 3 t 15 0.32 468 16.11 46 0.80 285 6.06
Tachagensre (1-6) (1-4) (0-1) (0-4) (13-17) (61-729) (34-58) (155-381)
eilatt N 5 e e 1 t t t 1 t 2.5 0E0Y, U I 2 o.01
epeves (0-2) (0-1) (0-2) (0-4) (0-4)
Leptocella - —— Sve e - - L o - ot Shep onam; - - (137) 4-02
s 110,00 3 B 25  0.01 25 =i0.01 7 B 253 Jo%07 = 12 . 0.08 1,20 - 0505
e (3-20) (0-6) (9-46) (5-9) (6-8) (14-42) (5-19) (5-34)
t  0.04
Psychoglypha - - - - (0-1) = == me B e = i -- - -
Dicomoecus - -- - - - == == — == - == -— m= = == --
Lepidoptera
4 0.0
Cataclysta G s it . ety - e e 3 ot ol e b e e (0-9) =

L




Table 28 (continued)

= Station
P 1 2 3 4 5 6 7 8
AN wt. AN Wwt. AN Wt AN wt. AN Wt. AN Wt. AN Wt. AN Wt.
Coleoptera »
= 2 0.06 t  0.02 1 0.02 ey e N Ly S .
2 (0-3) (0-1) (0-1) (1-1) e BE =
Optiocervus 4 0.01 55 - 1 0.01 1 t £ 3 1 t o 2 z 0.02
(3-5) (0-1) (0-1) (0-1) (4-14)
> x t
rocyllo — -— - - - - - - - - - - = e
Microcylloepus (0-1)
' t t . voiol
Hallpzua (0_1) o g (0_2) J i P hs o s = nEE g e i’
Diptera
2 tie. 0,02
Tipula = N (0-1) i it
1 t
Antocha - oo = o= - LS o o i = == == -— o
(0-2)
Helius - cd - s o - - p— - - - = = - - -
Ea 7= L g Bl ot = £ ok A s 4 o0.01
SSXGEOE (0-1) (0-10)
PEI‘T:COMG wiw et o - b - a o ot - o= g, i — S -y -
e 7 0.02 3 0.01 1 t 29050501 = 1 t 2 t 2 0,01
Stmulium (1-14) (0-3) (0-4) (9-57) (0-1) (0-4) (0-3)
E i 50 0.03 33 0.0l 32 0.02 9 t 3 € 14  0.01 39  0.04 91  0.09
ST AL (35-78) (7-48) (16-55) (5-12) (3-3) (10-18) (33-45) (51-143)
eiharin 108 0.61 66 0.93 48 2.09 86 4.67 47  0.65 S A 2 0.40
(73-148) (55-88) (28-71) (75-91) (47-47) (3-8) e (0-5)
: =S t t S € L
hydra — = e = == - - - = -
Ephy, (0-1) (0-1) (0-1)
Totals 404 2.98 181 1.37 386 5.87 474 8.42 501  5.23 2454 43.21 1129 13.36 2147 31.94

*Hyphen indicates zero counts and t signifies trace amounts

SL




Table 29. Average Number (AN), Range of Numbers (in parentheses) and Wet Weight (Wt, gms/4 samplers) of Aquatic Insects by
Subordinal Taxon at Stations on the Boulder River for September 1976*

. Station
e, il 2 3 4 5 6 7 8
AN wt. AN Wt. AN Wt. AN Wt. AN Wt. AN wt. AN Wt. AN Wt.
Ephemeroptera
Tricorythodes - = s T by i et = T == = T = ha == =
Yohencrelic 20 0.18 ) § 0.01 31 0.55 29 0.54 5 0.04 2 0.05 t -t
3 (15-30) (0-1) (23-47) (20-35) (2-8) (1-4) (0-1)
o t t t t -- -- t t - -- - - -- -- - --
P (0-1) (0-1) (0-1)
Rhithrogena - - - - - - - - - - == — — - - -
Cinygmula -- - - - == - - - —— - = e == - - -
Paraleptophlebia & £ -- - -— - - -- - - - - - - - -
(0-1) 5
1 0.01 3 - ¥ i - =) L% o o = . i Lol e (o))
Ameletus (0-2) -
Soabis 23" 0.03 - 21.-"0.03 21 0.02 68 0.06 2 t )iz ol 2 t 2 t
(9-19) (11-41) (3-31) (46-85) (0-6) (0-3) (1-3)
Odonata
5 . 3 0.07
Ophiogomphus (0-2)
Plecoptera
L 7.1 0:02 4 " 0.01° -'24v./70.05 100 S0.01 « 4 I e l =) e i e
(5-11) (2-6) (12-40) (7-17)
Capnia - - - - - - - - - - - - - - - -
Brachyptera - - - - - - - - - - - - - - - -
10 0.43 11 0.40 25 0.97 59 2.84 66 1.39 177 5.59 74 2.48 21 1.03
Pter ella (3-16) (5-20) (14-40) (47-70) (33-97) (84-295) (60-86) (13-32)
1 44
Pteronarcys (0-2) - - - - - - - = - - - - -
8 0.04 4 0.02 7 0.03 24 0.13 6 0.02 2 t X t 22 0.07
Hhoperis (4-13) (1-9) (3-9) (5-36) (5-8) (1-3) (0-1) (13-35)
g B WY £ 20,008 S e 1 0.06 t  0.04 <07 9N -0TaITEE N S 19 | ST
Yorvery (0-1) (0-2) (0-1) (1-8) (6-13) (6-19) (10-16)
Isogerus - - - - - - - -— - - i - i e - -




Table 29 (continued)

_— Station
R 1 2 3 4 5 6 7 8
AN Wt. AN Wwt. AN wt. AN wt. AN Wt. AN Wt. AN wt. AN Wt.
Alloperla 3 0.02 t £ | t 4 0.02 1 t 1 t \ = ", 2 t
(0-4) (0-1) (0-1) (0-10) (0-3) (1-2) (0-3)
\ t  0.40 : L o e oyl it % t 0.18
Acroneuria (0-2) (0-1)
Heteroptera
Hesperocoriza -~ -- - - - - - - -- - - - - - - -~
Trichoptera
1 t o e 13 o.01 1 t = B el t t
Agrvigias (0-2) (5-23) (0-2) px SR
Heliocopsyche -- -- -- -- -~ -- - - -- -— - -- -- - = &
e psy (0-1)
8 0.53 t . 1 t 7 0.09 3602056  1.31 - 104 2.43 297 7.52
Hydr .
ydropsyohe (2-15) (0-1) (0-2) (2-12) (21-55) (38-67) (59-173) (229-354)
1 t 57 ;8% 1453 1.43
Cheumat. h = £ < = — = — == <
RALOpRY S (1-2) (3-8) (43-67)
£ & 003
Arctopsyche (0-1) - -- - - - - - - - - - - - --
- 1 t 1 t
Rhyacophila (0-1) - - - - (0-2) — - - - - - - -
14 o0.21 1. 2014 2 0.04
G o =2 e -~ — o o e -- =
tossonims (9-21) (0-40) (0-3)
18 0.03 1 v 8 0.07 30 0.08 24 0.46 68 1.84 24 041" si7es Sissp
2 :
s i (11-24) (0-2) (6-10) (23-39) (11-30) (25-142) (15-32) (156-193)
i t v 5 0.05 3 t 4 0.04
Oecetis -- -- - - -- - - -= 2
(0-1) (2-9) (0-2) (1-9)
Leptocella - - -— -- e e - - - - - - > - 4 003
(0-1) (0-9)
: 7 t 1 t 26 0.02 24  0.02 8 £ - 91 0.0V gt g0y - 18 10,02
Le t ;
pidostoma (2-15) (0-1) (16-47) (11-38) (4-9) (6-17) (0-22) (7-26)
Psychoglypha -- - - - - - - - - - == - - - - -
Dicomoecus -- -- - -- - - - - o= - - e == - == --

LL




Table 29 (continued)

T oy Station
1 2 3 4 5
AN Wt. AN Wt. AN Wt. AN Wt. AN Wt AN

Lepidoptera .

Cataclysta - - - - - - - - - - -

: Coleoptera
t 0.02 t 0.02 1 0.02
e (0-1) = (0-1) (0-1) gt R g
s t € t 0.02 e t

fpisaoaiss (0-1) e ey (0-1) sk s PR

Microcylloepus - - - - - -- - -- - - -

Haliplus - - - - - - - - - - -
Diptera

: t 0.05
g N - v 5o e S 10.1) T e T
. 1 t t t

i iy (1-2) (0-1)

Helius - - - - - - - - - - -

Hexatoma - - - - - - - - - - - -

Pericoma - - - - -- - - - - -- -

Simuliim : | 0.01 4 e 2 0.02 3 0.02 4 0.01 3

(0-3) (0-8) (1-4) (0-7) (1-6)
ChirorreiAne 8 0.08 5 0.01 25 0.03 3 t 2 t 4
(15-29) (2-11) (19-30) (2-4) (0-5) (4-5)
- 22 0.08 20 0.57 24 1.25 16 0.69 8 0.41
s g (15-29) (19-21) (14-36) (11-24) (6-9) =
t t 2 t 1 t

felden 5  (0-1) (0-3) =3 5 -a(Dre) w5

Totals 131 6. 00 68 1.06 211 3.12 280 4.58 le8 2.82 353

8L

*Hyphens indicate zero counts and t signifies trace amounts.
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Table 30. :Cﬁecklist and Distribution of Aquatic Insects in the
Boulder River, Montana, August 1975 .to. October 1976

Ly L

Taxon

Station

4

5 6 7

Ephemeroptera
Tricorythidae
Tricorythodes
‘Ephemerellidae
Ephemerella

Heptageniidae -

‘Epeorus
Rhithrogena
Cinygmula

. Leptophlebiidae

Paraleptophlebia

Siphlonuridae
Ameletus

‘Baetidae
Baetis .

Odonata
Gomphidae
Ophiogomphus

Plecoptera
Nemouridae
Nemoura
Capnia
Brachyptera
Pteronarcidae
. Pteronarcella
- Pteronarcys
Perlodidae
Isoperla
-Arcynopteryx
Alloperla
Perlidae
Aeroneuria -

.Heteroptera
Corixidae
Hesperocorixa

Mo X

X)X

Mo x

R

Mo X
MoK X
Moo=

Mo X




Table 30 (continued)

80

- Taxon

Station

4

5

Coleoptera -
Haliplidae
Haliplus
Elmidae
Lara
Optiocervus -
Microcylloepus

Trichoptera
Hydroptilidae
Agraylea -

‘Heliocopsychidae

- Heliocopsyche
- Hydropsychidae
© Hydropsyche -
Cheumatopsyche
Arctopsyche
Rhyacophilidae
Rhyacophila
Glossosoma
Brachycentridae
" Brachycentrus
Leptoceridae ' -
Oecetis
Leptocella
Lepidostomatidae
Lepidostoma
Limnephilidae
Psychoglypha
Dicosmoecus

-Lepidoptera
Pyralidae .
Cataclysta

- Diptera
Tipulidae

- ‘Tipula
Antocha

TR

Mo M




Table 30 (continued)

81,

Taxon .

Station

Helius
- Hexatoma
Psychodidae
, Pericoma
"Simuliidae
Stmulium
Chironomidae
Rhagionidae
Atherix
Ephydridae
Ephydra

4. 5

X

X
X X
X X
X X
X X
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