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INTRODUCTION 

In 1976, field stlrlies on the effects of aerial applications of the 

synthetic pyrethroid Perrrethrin (NRDC - 143) on aquatic ecosystems were 

initiated by the Chemical Control Research Institute (CCRI).* 'Ihese studies 

showed that applications of 140 g/ha Pennethrin (2 oz/acre) presented sub

stantial hazards to aquatic environments, but application rates of 70 g/ha 

(1 oz/acre) or less did not, at first appraisal, appear to be overly 

hazardous to the integrity of aquatic systems (Kingsbury 1977, Kingsbury, 

in press) • In 1977, further stu:lies were carried out on Pennethrin at 

application rates of 70 g/ha am 35 g/ha (1 oz and 0.5 oz/acre). Studies 

were carried out in small, fast-flowing forest trout streams in contrast to 

the 1976 studies, where the treated systems were small lakes and a noderate 

flowing, sand-1::ottomed forest stream p::>pulated by cyprinids, sticklebacks 

and mudmirmows. 

'!he generous support given for trese sttrlies by Chipnan Chemicals Ltd. 

and Shell canada Ltd., is greatfully ackmwledged. 

SITE DESCRIPTIONS 

Sbilies were carried out in three sllni.lar streams on the North 

coast of the Gaspe peninsula near Ste-Anne-des-M:>nts. All three were fast

flowing, gravel--bottomed streams flowing north from the surroun:1ing hills 

into the St. Lawrence River. Ruisseau de la Grande 'Iburelle, located east 

of Ste-Anne-des-M:>nts, served as the untreated control stream. A short 

stretch of Ruisseau Landry am a snall feeder stream were treated with 

* Now called the Forest Pest Management Institute (FPMI). 
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70 g/ha Perrrethrin. Ruisseau Landry flows into Petite Riviere du cap Chat 

shortly before it, in turn, flows into Riviere du Cap Chat. A smrt stretch 

of Ruisseau du Petit Capucin and one of its branches were treated with 

35 gjha Pennethrin. ~is stream is further west along the coast fran Ste-

Anne-des-~nts than Ruisseau Landry. 

~ sample stations were studied in each of the treated streams: an 

upstream station on the tributary arrl a mainstream station further downstream 

past the junction of another tributary stream. In both cases, the volume of 

water carried by the tributary streams were half or less of the flow within 

the mainstream and the tributary stations were subsequently shallower (mean 

depths about 10 to 15 em) than the mainstream stations (mean depths about 

25 to 30 em). '!he untreated control station on Ruisseau de la Grande 

r.Iburelle was romewhat intennediate in flow an:1 depth (mean depth about 15-20 

an) to the treated stations. Bottom types at all stations were fairly 

s:imil.ar consisting primarily of small rocks am gravel. 

ME'lHODS 

Treatrrent Procedures: Ruisseau Landry and Ruisseau du Petit Capucin ~e 

treatErl with Pennethrin on 16 June* and 20 June**, respectively. Applications 

~e made by (cRI's Cessna 185 aircraft, fittErl with a Micronair@ spray 

emission system. The spray plane began the treabnent just downstream of 

the mainstream station an:1 flew up the stream valleys treating each stream 

right to the en:l of the triliutary branches (at least 2km upstream from the 

tributary stations) • 

* Pennethrin 50% oil concentrate, Chipman Chemicals Ltd. 

** Pennethrin 300 g/t solution, Shell Canada Ltd. 
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Invertebrate Drift: '!he numl::xars and kinds of invertebrates drifting down

stream with the current were measuroo over al::x:>ut a tw:l-week pericx:1 around 

the treatment dates at each sampling station. Drift nets were set for 15-

minute periods each norning am evening with the nets sarrpling a 46cm wide 

portion of the stream' s flow fran surface to oottom, including the surface 

film. Mditional drift net sets were made on the day of spray application 

at each treatment station. Water level, stream velocity and water tempe

rature measurements were made at the same time drift samples were being 

taken. 

Bottom Fauna Populations: Bottom fauna populations at each sanpling station 

'Were measured pericx:1ically by ~ methods: Surber sanpling and collecting 

invertebrates fran rocks. Four O.093m
2 (foot square) Surber sarrples (Surber, 

1936) were taken on each sarcpling occasion, and at the same time, four rocks, 

approximately 20cm in dianeter, were collectoo arrl the aquatic organisms on 

them raroved and preserved. Surber samples were preserved in their entirety 

in the field with formaldehyde, and the organisns in than were later separated 

fran the substrate in the lab with the aid of a "bubbler" (Kingsbury and 

Beveridge, 1977). Benthic organisns collected by roth methods were counted 

am identified to order or family, using the classification of Usinger 

( 1974 ). 

Fish: Samples of native fish p:>pulations from the study streams were collected 

periodically by using an electro shocker to sbm the fish and then capturing 

them with a dip net. Fish captured were measured and weighed in the field, 

and their st.orrachs were raroved am preserved with fonnaldehyde for subse

quent analysis of the stanach contents in the la1:x:>ratory. '!he volune of the 

stomach contents of each fish was recorded and their comp:>sition detennined 

urrler a dissecting microscope. 
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Blocking seines were set across the treated streams downstream of the 

rrainstream station for several days following the Perrrethrin applications 

to capture any dead or distressed fish carried by the current. 

RESULTS 

Invertebrate Drift: EXtremely large increases in the drift of aquatic 

invertebrates was seen in roth Pennethrin-treated streams following spray 

application with ro irrlication of substantial increase evident in the control 

stream (Appendix A, '!abIes A-Ito A-III). '!he impact on both streams were 

s:imilar in tenns of numbers and types of organisms affected with mayfly 

nymphs (Epherreroptera), stonely nymphs (Ple::optera), caddiafly larvae 

(Trichoptera) am midge larvae (Diptera : Chironornidae) being the nost _seriously 

affected groups. Dramatic increases in drift occurred sooner after spray 

application in Ruisseau I.ardry (70 g/ha) but were somewhat longer lasting 

in Ruisseau du Petit Capucin (35 g/ha). In roth streams, impact was greatest 

over the first few murs following treat:rrent and lasterl for al:out three days. 

rhticeable increases in the drift of terrestrial organisms \\ere also 

seen in the trea-ted streams as opposed to the tmtreated control (Apperrlix A, 

Tc:lbles A-IV to A-VI), but these were nnlCh less dramatic than increases in the 

drift of aqua tic organisms. '!he impact on terrestrial organisms were conside

rably greater at Ruisseau I.ardry (70 g/ha) than at Ruisseau du Petit capucin 

(35 g/ha). At Ruisseau !andry, the greatest increase was arrong Horroptera 

while Diptera were noticeably affecte:l at roth streams. The greatest impact 

on terrestrial organisms at roth streams occurred later than the greatest 

impact on aquatic organisms, but still only a short time after spray appli

cation. 
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Bottom Fauna Populations: Botton fauna IX>pulations in all three streams 

were predominated by mayfly nymphs prior to treatments (Apperrlix B). 

Caddisfly larvae were rrore abundant and of greater significance in tenns of 

total nurnl:ers of aquatic insects in Ruisseau Landry than in the other streams. 

Bottom fauna populations in Ruisseau de la Grande 'Iburelle (untreated control), 

as measured by both Surl::er samples (Tcilile B-I) and oollections from rocks 

('!able B-II), were fairly stable in nurnl:ers and conposi tion over the surrmer. 

large increases in midge larvae IX>pulations were evident in August, caddisfly 

larvae IX>pulations were elevated, over surrmer levels, in August and October 

arrl mayfly nymph IX>pu1ations fell to low levels in Surber sanples in October, 

while remaining aburrlant on rocks. 

The application of 70 g/ha Pennethrin to Ruisseau Landry caused decreases 

in the abundance of all orders of aquatic insects at both tributary ('!abIes 

B-III arrl IV) and mainstream (Tables B-V an::1 VI) stations. By the first week 

of July, aquatic invertebrates had alrrost disappeared from the stream. Only 

very small nurnl:ers of sorce groups of aquatic insects were found. in the stream 

after June, this being especially true for mayfly nymphs. Midge larvae were 

found again in the stream in large numbers in August and Cbtober, and some 

sign of partial recovery anong caddisfly larvae was evident at the mainstream 

station at this time, though not at the tributary station. A thick covering 

of algae was present on the stream bed at roth stations in August and Cbtober. 

'!he effects on rottom fauna IX>pulations resulting fran the application of 

35 g/ha Pennethrin to Ruisseau du Petit Capucin were less dramatic, encanpassed 

fewer groups of aquatic insects and were smrter-Iasting than occurrerl with 

the higher"dosage applied to Ruisseau Landry. The impact on mayfly nymphs 

at both the tributary (Tables B-VII to VIII) an:1 mainstream (Tables B-IX and 

X) stations was still severe, but not all irrlividuals were 
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eliminated and substantial recovel:Y of mayfly nymph };X)pulations was evident 

in August am Ck:tober. The :inpact on mayfly nymphs of the family Baetidae 

was distinctly greater than on I1lE!I1bers of the family Heptageniidae. 

Relatively little depression of caddisfly larvae populations was evident 

after the treatment and this group was fowrl in numbers far a1::ove prespray 

levels at roth stations in August and October. Midge larvae populations 

showed fe\\F changes relate::1 to the treatment and increased sharply in August 

and October. A substantial decrease in numbers of blackfly larvae (Diptera: 

Sirnuliidae) found on rocks at the trihltary station was evident following 

treatment. 

Fish: tb evidence of fish nortali ty was found following the treatments of 

Ruisseau Landry or Ruisseau du Petit Capucin. l\b fish were capbJred in the 

blocking seines set across the b-u streams, nor \\ere any dead or distressed 

fish seen during extensive searches of the treated streams.. Healthy };X)pu

lations of small brook trout, SalveZinus fontinalis (Mitchill), were always 

found in large nurr.bers in all the study streams, while slimy sculpins, 

~ottus aognatuB (Richardson), were consistently found at roth stations in 

Ruisseau Landry, the only stream in which they occurred. 

Brook trout in Ruisseau de la Grande Tourelle were feeding primarily 

on aquatic insects the secorrl week of June, but terrestrial arthropods 

~ame irrportant items in their diet for the rest of the year beyorrl this 

};X)int (Apperx:1ix C, Tables C-I to IV). Mayfly nyrrphs remainErl irrportant items 

of the diet until Q::tober, and caddisfly larvae first diminished and then 

increa.sed in importance as the year progressed. Midge larvae reacherl their 

peak contribution to the diet of brook trout in August, the same time they 

were nest aburrlant in tottan samples .. 
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Brook trout in Ruisseau Landry were feeding on quite a varia:1 diet of 

mayfly nyrrphs, stonefly nymphs, caddisfly larvae, a number of groups of 

aquatic diptera larvae, eart:l"MJrms (Oligochaeta) am a few terrestrial 

arthro};XXls prior to the Pennethrin application (Tables C-V to XII). Followirig 

the treatm:mt, they gorged themselves on affected aquatic insects, particu

larly stone fly nymphs and mayfly nymphs. For the rest of the year they fed 

alnost exclusively on terrestrial organisns with some fea:1ing on cranefly 

larvae (Diptera: Tipulidae) and eartbwnns evident in Q::tober. Despite the 

lack of aquatic insect food in the stream fran the errl of June on, the mean 

volurres of food fourrl in brook trout stomachs remainerl close to or greater 

than prespray levels throughout the rest of the year. Slimy sculpins in this 

stream were able to fim mayfly nymphs, caddisfly larvae and stone fly nymphs 

to feed on up to ten days after treatment, but beyond this p:>int fed primarily 

on diptera larvae (Tipulidae, Simuliidae, Chiroronidae am Enpididae), earth

wonns am snails (Table C-XIII to XX). Caddisfly larvae and aquatic 

coleoptera larvae were found to sane extent in their stanach oontents during 

Kbverol:er • 

In Ruisseau du Petit Capucin, brook trout again switcherl to a diet 

pra:1ominated by terrestrial arthrop:>ds in July and August, following extrane 

gorging on mayfly curl stonely nymphs right after the Permethrin treatment 

(Tc:lbles C-XXI to XXVIII). Midge larvae am caddisfly larvae were becaning 

nore :iJrt:ortant in August ani by O::tober, caddisfly larvae were the nost 

:iJrt:ortant i terns in the diets of brook trout at both stations. Al though there 

appeared to be nore aquatic insect focxi material present in this stream late 

in the year than in Ruisseau landry, the mean volumes of food present in 

brook trout stomachs remainerl close to or below pre spray levels. 
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CO~USIONS 

'!he application of 70 g/ha Penrethrin to Ruisseau Landry virtually 

eliminated p:>pulations of rrost groups of aquatic insects in this stream. 

Repopulation of the stream by midge larvae was evident in the year of 

treatrrent, but other groups of aquatic insects had not yet srown 

appreciable signs of substantial recovery by November. Trout in the 

stream were forced to" feed alrrost exclusively on terrestrial organisms 

entering the stream, but appeared to still manage to fim reasonable 

quanti ties of food. 

'!he disruption to the aquatic invertebrate fauna of Ruisseau du 

Petit capucm caused by an application of 35 g/ha Pe:rnethrin, appeare::1 at 

first to be similar to that seen in Ruisseau landry, but severe depression 

of bottom-dwelling populations was limited to the mayfly nymphs and 

significant recovery of this group was apparent by tbvember. '!he diet of 

brook trout in tJ"Iis stream also shifted towards utilization of terrestrial 

focx::1 organisms, but not to the extent or for the duration fourrl in Ruisseau 

landry. 

It is appc1Xent that applications of Pennethrin at 70 g/ha can cause 

severe disruption to the invertebrate fauna of trout streams. The effects 

of half this dosage on aquatic insects are substantially less but still 

oonsiderable. 'lhe ul tirnate effects of these levels of disruption of fish 

food organisms on fish growth will be considered in a final report on this 

year's studies after calculating condition coefficients for the fish sampled 

from each stream. 
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TABLE A-I 

Aquatic organisms caught in 15 minute drift net sets, Ruisseau de 1a Grande Toure11e, 

untreated control station, 7 June to 22 June, 1977. Gaspe, Quebec 

Days before or after Pennethrin 
application to: 
Ruisseau LandJ:y - 9 am - 8 am - 7 am - 7 pm - 6 am - 6 pn -4 am -4 pn -3 am -3 pn -1 am -1 pn 
Ruisseau du Petit Capucin -13 am -12 am -11 am -11 pn -10 am -10 pn -8 am -8 pm -7 am -7 pn -5 am -5 pn 

Water level (em) 32 37 35 36 33 33 30 30 30 30 32 32 

Ephemeroptera:Heptageniidae 18 14 10 14 10 17 6 8 2 11 38 7 
: Baetidae 64 61 8 47 28 72 15 76 12 13 31 8 

P1ecoptera 11 10 1 8 7 8 14 1 7 1 4 
Mega1optera:Sialidae 1 3 2 1 
Trichoptera 22 10 1 4 4 1 3 1 13 3 
Coleopbera:Hydrophi1idae 3 

: Unknown 1 1 
Diptera:Tipulidae 2 6 4 2 1 2 2 

: Dixidae 2 6 1 2 2 
:Simuliidae 19 14 3 2 4 4 3 11 2 4 5 6 
:Chironomidae 39 40 7 4 30 20 6 28 8 16 21 7 
: He1eidae 1 
: Rhagionidae 2 1 1 
:&npididae 1 2 1 
:Un1mown 3 2 

Nematarorpha 1 1 
Nematoda 1 1 
Oligochaeta 5 1 2 3 1 
Gastropoda 2 6 1 1 
Hydracarina 1 1 1 1 1 

~ 

r I ,: 

Total aquatic organisms 180 177 36 89", 95 131 31 146 31 58 114 39 

(Continued) ••• 



TABLE A-I (cant.) 

Days before or after Pennethrin 
application to: 
Ruisseau landry +0 pn +1 am +1 pn +2 am +2 pn +3 am +4 am +4 pn +5 am +5 pn +6 am +6 pn 
Ruisseau de Petit capucin -4 pm -3 am -3 p:n -2 am -2 p:n -1 am +0 am +0 pm +1 am +2 pn +2 am +2 p:n 

Water level (em) 31 31 29 28 28 28 27.5 27 27 26 26 26 

Epherreroptera:Heptageniidae 2 4 5 28 4 2 14 5 2 1 
: Baetidae 3 11 15 37 6 7 12 7 3 6 1 

Plecoptera 2 2 3 10 4 1 2 3 1 
Megaloptera:Sialidae 
Trichoptera 10 5 5 9 4 5 5 2 7 9 1 
Coleoptera:Hydrophilidae 

: Unknown 2 1 1 
Diptera:Tipulidae 1 1 

: Dixidae 
: Slinuliidae 2 4 6 5 1 1 6 3 1 
: Chironanidae 9 8 14 12 11 3 11 8 15 2 1 12 
: Heleidae 
: Rhagionidae 
: Einpididae 1 1 
: Unknown 

Nematorrorpha 1 4 1 1 2 
Nematoda 
Oligochaeta 
Gastropoda. 1 
Hydracarina 1 1 1 1 1 

Total aquatic organisms 32 35 50 103 32 20 51 22 26 30 6 17 



TABLE A-II 

Aquatic organisms caught in 15 minute drift net sets, Ruisseau landry tributary station, 

7 June to 30 June, 1977. Gaspe, Quebec 

Days before Permethrin 
application -9 am -8 am...;7 am -7 pn -6 am -6 pn -4 am -4 y;m -3 am -3 pn -1 am -1 pn -0 am 

Water !eve1 (an) 18 20 18 18 l8 18 16 16 15.5 15.5 16 14 14 

Ephemeroptera:Heptageniidae 3 2 1 1 3 5 3 1 2 
: Baetidae 1 1 1 3 1 12 1 4 2 

Plecoptera 3 3 3 1 3 2 23 2 3 3 
Megaloptera:Sialidae 1 
Trichoptera 1 9 1 2 6 1 2 4 4 5 
Coleoptera: Hydrophilidae 1 1 

: Elmidae 
: Unknown 1 

Diptera:Tipulidae 
:Blephariceridae 1 1 
: Dixidae 
: Simuliidae 1 1 3 1 2 
: Chironomidae 7 11 3 3 2 4 20 8 12 33 14 4 19 
: He1eidae 
: Rhagionidae 
: Enpididae 2 1 
: Unknown 1 

Nematorrorpha 1 
01igochaeta 1 
Gastropoda 1 
Hydracarina 2 1 

'lbta1 Aquatic Organisms 14 17 18 4 4 7 36 15 21 85 26 19 26 

(Continued) • t • 



TABLE A-~I (cont.) 

Days after Permethrin 
application ±5 min +! h +1 h +2 h +3 h +6 h +12 h +15 h +1 are +1 pn +2 am +2 IE +3 am +14 am 

Water revel (em) 14 14 14 14 14 l~ 14 14 13.5 13.5 13 13 12.5 9.5 

Ephemeroptera:Heptageniidae 32* 3,136* 23,360* 18,688* 6,816* 1~344* 512* 160* 192* 51 19 15 5 1 
: Baetidae 64* 13,152* 54,496* 14,880* 5,024* 2,272* 672* 640* 448* 116 58 59 12 1 

P1eooptera 768* 5,152* 13,216* 10,976* 7,424* 3,680* 2,368* 1,856* 672* 212 81 72 21 
Mega1optera:Sialidae 480* 640* 416* 256* 96* 7 2 7 1 I -
Trichoptera 448* 8,352* 13,248* 8,736* 4,256* 1,056* 512* 384* 224* 112 58 70 21 3 
Co1eoptera:Hydrophi1idae 1 

: Elmidae 1 
: Unknown 

Diptera:Tipulidae 128* 160* :i2* 5 
:B1ephariceridae 544* 544* 128* 
: Dixidae 64* 32* 
: Sirnuliidae 96* 320* 160* 96* 4 1 1 
: Chironomidae 640* 3,904* 5,696* 5,728* 1,984* 1,216* 704* 672* 224* 127· 78 85 26 2 
: He1eidae 32* 
: Rhagionidae 32* 64* 1 
: Empididae 96* 64* 96* 32* 2 1 1 
: Unknown 

Nematorrorpha 1 1 1 1 2 
01igochaeta 
Gastropoda 1 
Hydracarina 288* 320* 224* 160* 128~ 32* 1 2 2 

Total Aquatic Organisms 1,953 34,336 111,680 60,384 26,400 10,336 5,121 3,745 1,792 637 300 315 88 9 

* numbers extrapolated from subsamp1es. 



TABLE A-III 

Aquatic organisms caught in 15 minute drift net ~ets, Ruisseau du Petit capucin tributary station, 

9 June to 23 June, 1977. Gas¢,' Quebec. 

Days before Pennethrin 
application -11 am -11 pm -10 am -10 pn -8 am -8 pn -3 am -3 pn -2 am -2 pm -1 am -1 pn -0 am 

Water level (an) 24 28 21 20 20 20 16 15 15 15 15 14 14 

Ephemeroptera:Heptageniidae 2 4 3 1 8 3 1 3 3 3 
: Baetidae 3 14 5 3 .. 2 2 8 14 17 4 6 15 12 

P1ecoptera 1 2 4 1 1 2 3 3 3 

Mega1optera:Sialidae 

Trichoptera 3 4 1 2 1 8 6 6 4 4 12 

Coleoptera:E~dae 
: Dytiscidae 

Diptera:Tipulidae 
:B1ephariceridae 
: Dixidae 
:Simuliidae 3 3 2 2 1 4 4 4 2 5 6 4 
: Chironomidae 1 2 3 1 2 1 1 8 2 1 1 2 
: Rhagionidae 
: Empididae 1 

Nenatanorpha 4 2 1 
Nematoda 
Oligochaeta 
Gastropoda 
Hydracarina 1 3 

'lbta1 aquatic organisms 10 29 21 8 7 6 16 45 32 21 23 30 36 

(COntinued) 



'mBLE A-III (cent.) 

Days after Penrethrin 
application +5 min +~ h +1 h +2 h +3 h +5 h +12~ h +16 h +1 am +1 pn +2 am +2 pn ,.3 am 

water level (em) 14 14 14 14 14 14 14 14 14 14 14 12.5 13 

Ephemeroptera:Heptageniidae 6 256* 7,296* 29,893* 11,392* 2,400* 1,376* 608* 24 608* 20 9 4 
: Baetidae 4 5,664* 97,920* 55,226* 23,008* 5,280* 4,272* 2,176* 300 2,112* 57 29 24 

P1ecoptera 5 352* 768* 11,653* 7,008* 2,912* 1,184* 160* 72 608* 9 6 1 

Mega1optera:Sia1idae 32* 

Trichoptera 13 768* 26,112* 40,786* 20,288* 3,616* 3,776* 1,312* 294 2,016* 48 51 26 
" 

00leoptera:Elmidae 
: Dytiscidae 12 32* 

Diptera:Tipulidae 64* 1 
:Blephariceridae 1 1 
: Dixidae 253* 64* 
: Slinuliidae 6 96* 192* 992* 416* 80* 160* 16 64* 1 8 2 
: Chironomidae 3 256* 384* 2,786* 1,728* 352* 208* 64* 12 6 11 3 
: Rhagionidae 32* 
: Empididae 

Nematonorpha 4 1 1 5 
Nematoda 1 
01igochaeta 
Gastropoda 
Hydracarina 32* 253* 160* 1 

'Ibta1 aquatic organisms 41 7,425 132,684 140,850 64,704 15~008 10,928 4,480 718 5,441 143 122 60 

* ntmlbers extrapolated f:rom subsanp1es. 



TABLE A-IV 

Terrestrial organisms caught in 15 minute drift net sets, Ruisseau de la Grande Tourelle I 

untreated control station, 7 June to 22 June, 1977. Gaspe, Quebec. 

Days before or after Pennethrin 
application to: 
Ruisseau Landry - 9 am - 8 am - 7 am - 7 I=fI\ - 6 am - 6 pn -4 am -4 pn -3 am -3 p:n 
Ruisseau du Petit Capucin -13 am -12 am -11 am -11 p:n -10 am -10 pn -8 am -8 pm -7 am -7 p:n 

Water level (em) 32 37 35 36 33 33 30 30 30 30 

Collembola 1 1 2 
Ephezreroptera 4 
Plecoptera 2 
Hemiptera 
Honoptera 7 8 3 2 1 3 
Trichoptera 1 
Lepidoptera 1 1 4 2 2 
Hymenoptera 3 1 
Coleoptera 1 1 
Diptera 39 10 18 6 8 7 4 12 
Arachnida 2 4 2 2 1 

Total terrestrial organisms 60 23 26 8 18 12 6 8 0 15 

-1 am 
-5 am 

32 

3 

1 
2 

13 
1 

20 

(Continued) •••• 

-1 IE 
-5 pn 

32 

1 

2 

1 
1 

34 
3 

42 



Days before or after Pernethrin 
application to: 
Ruisseau Landry +0 pn +1 am +1 pn +2 am . +2 pn +3 am +4 am +4 pm +5 am +5 pn +6 am +6 pn 
Ruisseau du Petit Capucin -4 pn -3 am -3 pn -2 am i -2 pm -1 am +0 am +0 pn +1 am +1 pm +2 am +2 pn 

Water level (an) 31 31 29 28 28 28 27.5 27 27 26 26 26 

Co11embola 1 1 2 
Epherreroptera 
P1ecoptera 
Hemiptera 1 2 1 2 
Honoptera 2 2 2 1 3 2 1 2 5 
Trichoptera 
Lepidoptera 1 2 1 2 
Hymenoptera 1 2 1 6 3 2 12 
Coleoptera 1 2 1 1 2 
Diptera 43 22 37 26 30 48 22 10 22 65 
Arachnida 1 3 1 3 3 1 2 1 4 

Total Terrestrial Organisms 2 51 8 29 48 29 42 57 22 11 27 86 



'mBLE A-V 

Terrestrial organisms caught in 15 minute drift net sets, Ruisseau Landry tributary station, 

7 June to 30 June, 1977. Gaspe, Quebec. 

Days before Pennethrin 
application -9 am -8 am -7 am -7 pn -6 am -6 pn -4 am -4 pn -3 am -3 pn -1 am -1 pn -0 am 

Water Level (em) 18 20 18 18 18 18 16 16 15.5 15.5 16 14 14 

Collembola 1 1 1 2 
Ephemeroptera 3 
Plecoptera 1 1 
Hemiptera 
HOll'Optera 3 1 1 2 10 3 
Trichoptera 
Iepidoptera 1 
Hymenoptera 3 2 4 3 1 1 1 2 4 2 
Coleoptera 1 1 3 5 
Diptera 18 3 9 12 4 7 15 31 11 4 12 102 
Araclmida 3 1 1 1 1 

Total Terrestrial Organisms 28 4 11 20 9 8 15 32 12 9 18 126 7 

(Continued) ••• 



'mBLE A-V (cont.) 

Days after Penrethrin 
application +5 min +! h +1 h +2 h +3 h +6 h +12 h +15 h +1 am +1 pn +2 am +2 pn +3 am +14 am 

Water level (an) 14 14 14 14 14 14 14 14 13.5 13.5 13 13 12.5 9.5 

Co11erobola 384* 96* 96* 2 1 3 1 
Ephemeroptera 
P1ecoptera 2 
Hemiptera 32* 1 1 1 
Hanoptera 32* 352* 448* 1,888* 2,432* 2,976* 1,120* 640* 1,856* 70 84 44 12 1 
Trichoptera 32* 32* 2 3 3 2 
r.epidoptera 32* 32* 32* 32* 64* 7 3 1 1 10 
Hymenoptera 32* 32* 32* 192* 128* 160* 96* 12 10 22 7 11 
Coleoptera 96* 64* 32* 32* 7 2 1 5 
Diptera 480* 160* 480* 572* 320* 288* 416* 160* 256* 301 169 436 107 31 
Arachnida 32* 32* 64* 96* 64* 64* 32* 32* 3 1 1 1 

'lbtal Terrestrial Organisms 1,088 704 1,184 2,880 3,008 3,488 1,696 800 2,208 405 272 512 132 61 

* numbers extrapolated from subsamp1es. 



TABLE A-VI 

Terrestrial organisms caught in 15 minute drift net sets, Ruisseau du Petit capucin tributaJ:y station, 

9 June to 23 June, 1977. Gaspe, Quebec. 

Days before Pemethrin 
application -11 am -11 pn -10 am -10 pn -8 am -8 pm -3 am -3];Ill -2 am -2 pm -1 am -1 pn -0 a 

Water level (an) 24 28 21 20 20 20 16 15 15 15 15 14 I 14 

Co11emro1a 1 
Ephemeroptera 
P1ecoptera 1 
Hemiptera 1 1 1 
Hc.noptera 4 2 1 1 
Trichoptera 16 9 
I.epidoptera 1 1 
Hymenoptera 2 1 5 2 7 10 4 2 
Coleoptera 1 3 1 1 1 5 4 2 
Diptera 13 7 9 5 10 3 50 36 47 88 33 37 10 
Unknown Insecta 
Arachnida 5 1 

Total terrestrial organisms 32 9 18 5 20 3 59 39 61 104 43 42 10 

(Continued) •••• 



TABLE A-VI (cent.) 

Days after Pennethrin 
+! h application +5 min +1 h +2 h +3 h +5 h +12! h +16 h +1 am +1 ];m +2 am +2 pn +3 am 

Water level (em) 14 14 14 14 14 14 14 14 14 14 14 12.5 13 

COllemlx>la 1 32* 96* 32* 1 8 4 5 
Epherreroptera 32* 
Plecoptera 1 16* 5 
Hemiptera 64* 32* 16* 64* 2 
Horroptera 160* 112* 32* 3 32* 
Trichoptera 
Lepidoptera 32* 
Hymenoptera 4 96* 128* 64* 32* 8. 8 
Coleoptera 1 1 32* 16* 1 1 5 
Diptera 46 128* 384* 253* 288* 416* 368* 24 96* 62 132 68 
Unknown Insecta 8 8 3 
Arachnida 3 253* 74* 16* 32* 1 3 3 3 

'Ibtal terrestrial 
organisms 56 224 385 506 768 480 672 224 30 160 95 160 81 

* numbers extrapolated fran subsamples 



APPENDIX liB" 
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TABLE B-1 

Bottan fauna IX>pulations*, Ruisseau de 1a Grarrle 'lburel1e, untreated control station, 

11 June to 4 October, 1977. Gaspe, Quebec. 

11 June 16 June 19 June 23 June 27 June 

Ephe.meroptera:Heptageniidae 16.0 ± 4.1 11.7 ± 9.4 6.0 ± 6.2 10.2 ± 8.0 6.5 ± 2.6 
: Baetidae 0.5 ± 0.6 2.0 ± 0.8 1.2 ± 0.5 2.5 ± 1.0 1.2 ± 3.3 

P1ecoptera 2.8 ± 4.9 1.8 ± 1.2 0.2 ± 0.5 1.0 ± 0.8 0.8 ± 0.5 

T.ricmptera 4.0 ± 4.5 1.0 ± 0.8 1.8 ± 1.0 3.0 ± 2.6 0.8 ± 1.0 

Diptera:Tipulidae 0.2 ± 0.5 0.2 ± 0.5 0.2 ± 0.5 0.5 ± 0.6 0.5 ± 0.6 
: Psychodidae 
: Culicidae 
: Simuliidae 
: Chironomidae 1.0 ± 0.8 1.0 ± 0.8 0.5 ± 0.6 1.0 ± 2.0 0.8 ± 0.5 
: Heleidae 
: Rhagionidae 0.2 ± 0.5 
:E:lpididae 0.2 ± 0.5 
: Unknown 

Nematarorpha 

Gastropoda 

Pelecyp::x:1a 0.5 ± 0.6 

Hydracarina 0.2 ± 0.5 

'lbtal 26.0 ± 7.6 18.8 ± 4.2 10.5 ± 5.5 18.8 ± 10.8 10.8 ± 3.2 

2 
* Mean numbers and stan:1ard deviations of organisns collected in four 0.093m SUrber samples. 

(Continued) •••••• 



'mBLE B-I (cont.) 

30 June 3 July 7 July 11-12 Aug. ** 4 Oct 

Ephemeroptera:Heptageniidae 6.8 ± 5.0 11.2 ± 8.2 8.2 ± 4.9 4.8 ± 5.2 0.2 ± 0.5 
: Baetidae 1.0 ± 1.4 2.2 ± 1.5 2.2 ± 1.5 6.2 ± 3.9 0.8 ± 1.5 

P1ecoptera 1.0 ± 0.8 1.5 ± 1.3 1.0 ± 2.0 3.9 ± 2.7 1.2 ± 1.5 

Tricroptera 1.5 ± 1.7 1.2± 1.0 1.2 ± 1.5 3.5 ± 3.5 . 6.5 ± 9.1 

Diptera: Tipulidae 1.0 ± 1.4 3.0 ± 2.7 0.8 ± 0.5 1.1 ± 1.7 
: Psychodidae 0.1 ± 0.4 
: CUlicidae 0.2 ± 0.5 
:Slinuliidae 0.1 ± 0.4 
: Chironomidae 1.8 ± 1.7 0.8 ± 1.0 0.8 ± 1.0 28.8 ± 18.6 3.0 ± 2.1 
: He1eidae 0.1 ± 0.4 
: Rhagionidae 0.2 ± 0.5 
: Empididae 
: Unknown 0.2 ± 0.5 

NanataTorpha 0.2 ± 0.5 

Gastropcx1a 0.1 ± 0.4 

Pe1ecypoda 0.2 ± 0.5 

Hydracarina 0.2 ± 0.5 

'Ibta1 13.2 ± 5.6 20.8 ± 6.4 14.2 ± 6.2 49.0 ± ?5.5 12.2 ± 12.5 

** Four Surber samples taken on each day. 



'mBLE B-II 

Aquatic :invertebrates* collected from rocks taken fran Ruisseau de la Grande 'lbure11e, untreated control stream 
11 June to 4 October, 1977. Gaspe, Quebec. 

11 June 16 June 19 June 23 Jl.me 27 June 30 June 3 Jul~ 7 Jul~ 11-12 Aug. ** 4 ~t. 
Epherreroptera 
:Heptageniidae 12.0 ± 5.7 17.0 ± 17.8 6.0 ± 4.5 10.8 ± 4.5 12.5 ± 9.1 13.0 ± 8.4 15.0 ± 6.2 14.2 ± 6.8 10.9 ± 7.7 5.0 ± 3. 
:Baetidae 1.8 ± 1.0 7.2 ± 6.2 5.0 ± 3.7 4.5 ± 4.2 12.0 ± 16.8 7.2 ± 7.1 5.8 ± 5.9 21.0 ± 8.7 2.8 ± 3.5 25.8 ± 27. 

I?lecoptera 0.5 ± 0.6 0.8 ± 1.5 0.2 ± 0.5 0.8 ± 1.0 1.5 ± 1.: 

rrichoptera 
:larvae 1.8 ± 2.4 3.5 ± 3.7 2.2 ± 1.2 1.0 ± 0.8 1.2 ± 1.2 1.5 ± 1.3 0.2 ± 0.5 0.5 ± 0.6 7.6 ± 4.6 7.8 ± 11.1 
:pupae . 0.2 ± 0.5 2.0 ± 3.4 2.2 ± 3.9 0.2 ± 0.5 1.8 ± 2.4 0.5 ± 1.0 0.5 ± 1.1 

Oiptera 
: Sllnuliidae 1.5 ± 1.7 0.2 ± 0.5 1.5 ± 1.7 1.5 ± 2.4 5.8 ± 10.8 2.1 ± 3.4 12.2 ± 21.: 
: Chironanidae 2.8 ± 2.2 4.5 ± 5.9 4.2 ± 3.0 8.0 ± 8.2 3.5 ± 5.1 4.0 ± 2.8 1.2 ± 1.9 4.8 ± 3.4 123.4 ± 47.7 20.5 ± 23.: 
:Unknown 0.2 ± o. ~ 

Turbe11aria 0.1 ± 0.4 

Nematoda 0.1 ± 0.4 

'lbta1 20.0 ± 3.4 34.5 ± 16.6 20.2 ± 6.2 24.2 ± 10.7 31.0 ± 28.3 29.8 ± 14.9 22.8 ± 1.5 46.5 ± 13.9 147.8 ± 48.1 73.5 ± 75.1 

* Mean numbers and standard deviations of organisms collected fran four rocks approxinate1y 20 em in dianeter. 

** Four rocks sampled on each day. 



'mBLE B-III 

Bottom fauna populations*, Ruisseau Lan:1ry tributary station, 11 June to 5 Cktober, 1977. 

Gaspe, Quebec. 

11 June 15 June 19 June 23 June 30 June 7 July 12 Aug 5 Cbt 

EPhemeroptera:Heptageniidae 6.5 ± 3.0 14.8 ± 5.6 2.2 ± 3.9 2.5 ± 2.1 
: Baetidae 0.8 ± 1.0 1.8 ± 2.4 0.5 ± 1.0 

P1ecoptera 0.8 ± 1.0 0.5 ± 0.6 1.0 ± 0.8 0.8 ± 1.0 0.8 ± 0.5 0.5 ± 0.6 

T.l:'ichoptera 1.8 ± 2.1 7.0 ± 2.2 2.0 ± 2.2 1.8 ± 1.7 1.2 ± 2.5 0.2 ± 0.5 

Co1ooptera: Ellnidae 0.2 ± 0.5 

Diptera:Tipu1idae 0.2 ± 0.5 0.8 ± 0.5 
: Blephariceridae 0.2 ± 0.5 0.2 ± 0.5 
:Simuliidae 0.2 ± 0.5 0.5 ± 0.6 
: Chironomidae 5.5 ± 4.7 2.2 ± 2.2 0.2 ± 0.5 0.5 ± 0.6 0.2 ± 0.5 0.2 ± 0.5 9.0 ± 3.7 20.8 ± 4.8 
: He1eidae 0.2 ± 0.5 0.2 ± 0.5 0.2 ± 0.5 
: Rhagionidae 0.8 ± 0.5 0.2 ± 0.5 0.2 ± 0.5 0.5 ± 0.6 
: Ernpididae 4.2 ± 7.8 0.2 ± 0.5 0.2 ± 0.5 0.5 ± 0.6 1.5 ± 2.4 0.2 ± 0.5 0.5 ± 0.6 
: Unknown 0.2 ± 0.5 

Nerratanorpha 0.2 ± 0.5 

01igochaeta 0.2 ± 0.5 

Pe1ecypoda 0.2 ± 0.5 

Hydracarina 0.5 ± 0.6 

'Ibta1 21.5 ± 12.4 27.5 ± 6.5 7.2 ± 9.3 6.2 ± 4.5 4.5 ± 3.5 0.5 ± 0.6 12.0 ± 6.0 23.5 ± 4.4 

2 
* Mean numbers and starrlard deviations of organisms co11ecta:1 in four o. 093m Surber sanples. 



'mBLE B-IV 

Aquatic invertebrates* collected from rocks ~en fran Ruisseau Iandry trib.ltary station, 

11 June to 5 extober, 1977. Gaspe, Quebec 

11 June 15 June 19 June 23 June 30 June 7 July 12 Aug 5 ext 

Ephemeroptera:Heptageniidae 5.2 ± 2.8 8.8 ± 2.2 0.2 1: 0.5 0.2 ± 0.5 
: Baetidae 1.2 ± 1.0 6.0 ± 4.2 

Plecoptera 0.2 ± 0.5 

Trichoptera:larvae 3.8 ± 6.2 1.8 ± 2.9 1.0 ± 1.4 0.5 ± 1.0 0.2 ± 0.5 0.2 ± 0.5 
: pupae 3.0 ± 3.6 0.2 ± 0.5 0.8 ± 1.0 0.2 ± 0.5 0.2 ± 0.5 

Diptera:Blephariceridae 0.8 ± 1.5 1.5 ± 2.4 
: Simuliidae 1.0 ± 1.4 1.2 ± 1.5 
: Chirooomidae 8.8 ± 6.1 4.0 ± 4.2 0.2 ± 0.5 0.5 ± 0.6 0.5 ± 0.6 15.5 ± 9.5 24.0 ± 14.4 
:E>:npididae 0.2 ± 0.5 

Nematoda 0.2 ± 0.5 

Hydracarina 0.2 ± 0.5 

'lbtal 23.8 ± 15.8 23.5 ± 8.7 2.2 ± 1.7 1.2 ± 1.0 1.0 ± 0.8 0.5 ± 0.6 16.0 ± 9.5 24.5 ± 14.9 

* Mean numbers am starrlard deviations of organisms collected from four rocks approximately 20cm in diameter. 



TABLE B-V 

Bottom fauna populations*, Ruisseau Landry mainstream station, 11 June to 5 October, 1977. 

Gaspe, Quebec. 

11 June 15 June 19 June 23 June 3 July 7 July 12 Aug 5 Q::t 

~hemeroptera:Heptageniidae '24.8 ± 5.0 25.2 ± 13.2 0.2 ± 0.5 
: Baetidae 1.0 ± 0.6 4.0 ± 4.2 0.5 ± 0.6 0.5 ± 0.6 0.2 ± 0.5 

Plecoptera 0.2 ± 0.5 0.2 ± 0.5 1.8 ± 1.7 0.2 ± 0.5 0.5 ± 0.6 
Megaloptera:Sialidae 0.2 ± 0.5 

Trichoptera 7.0 ± 0.8 5.8 ± 5.0 3.5 ± 1.3 0.8 ± 0.5 0.5 ± 0.6 0.2 ± 0.5 1.0 ± 0.8 1.5 ± 1.7 
Diptera:Tipulidae 0.2 ± 0.5 0.2 ± 0.5 0.2 ± 0.5 1.8 ± 1.7 

:Simuliidae 1.2 ± 0.5 0.5 ± 0.6 0.2 ± 0.5 0.2 ± 0.5 
: Chironomidae 1.5 ± 1.3 0.5 ± 1.0 0.2 ± 0.5 1.2 ± 1.0 3.2 ± 2.6 0.5 ± 0.6 38.0 ± 29.0 6.0 ± 6.4 
: Heleidae 0.2 ± 0.5 0.2 ± 0.5 0.5 ± 1.0 
: Rhagionidae 1.0 ± 1.2 1.2 ± 1.0 0.2 ± 0.5 0.7 ± 0.5 0.5 ± 0.6 0.2 ± 0.5 
: Ehlpididae 0.8 ± 1.5 1.0 ± 0.8 0.5 ± 0.6 0.8 ± 0.5 1.8 ± 2.4 0.8 ± 0.5 0.5 ± 0.6 

Turbellaria 0.2 ± 0.5 

Oligochaeta 0.2 ± 0.5 0.2 ± 0.5 0.2 ± 0.5 3.5 ± 2.6 

Pelecypoda 0.2 ± 0 .. 5 0.2 ± 0 .. 5 

Hydracarina 0.2 ± 0.5 0.2 ± 0.5 

Amphipoda 0.2 ± 0.5 0.2 ± 0.5 

rrbtal 38.0 ± 7 .. 2 39.5 ± 20.0 7.2 ± 4.6 5.2 ± 1.7 6.8 ± 2.5 2.0 ± 1.6 39.8 ± 30.2 15.0 ± 2.2 

2 
* Mean numbers arxl standard deviations of organisms oo11ected in four O. 093m Surber samples. 



TABLE B-VI 

Aquatic invertebrates* collected fran rocks taken fran Ruissea.u landry mainstream station, 

11 June to 5 October, 1977. Gaspe, Quebec. 

11 June 15 June 19 June 23 June 30 June 7 Jul:t 12 Aug 
Ephemeroptera:Heptageru.idae 15.2 ± 5.4 14.2 ± 8.5 0.2 ± 0.5 

: Baetidae 12.2 ± 13.6 8.5 ± 5.0 

Plecoptera 

Trichoptera:larvae 9.8 ± 5.4 6.2 ± 3.3 1.5 ± 1.7 0.2 ± 0.5 
: pupae 1.0 ± 1.4 1.8 ± 2.4 0.5 ± 1.0 0.8 ± 1.5 1.2 ± 1.3 

Diptera:Blephariceridae 0.2 ± 0.5 
: Simuliidae 0.5 ± 0.6 0.2 ± 0.5 3.8 ± 3.1 

. : Chironanidae 2.8 ± 2.1 2.8 ± 2.4 1.8 ± 3.5 0.2 ± 0.5 ~ 60.8 ± 37.6 
: Heleidae 0.2 ± 0.5 

Nematoda 0.8 ± 0.5 

Hydracarina 1.0 ± 0.0 0.5 ± 1.0 

'Ibtal 41.2 ± 19.3 32.2 ± 12.7 3.8 ± 2.8 2.5 ± 2.6 1.8 ± 1.5 2.2 ± 1.5 65.2 ± 37.4 

* Mean numbers and standard deviations of organisms collected fran four rocks approxinately 20 em in diameter. 

5 Oct 

0.5 ± 0.6 
0.2 ± 0.5 

0.8 ± 0.5 

0.5 ± 1.0 

. 2.8 ± 1.2 
29.8 ± 27.5 

34.5 ± 27.9 



TABLE B-VII 

Bottom fauna populations*, Ruisseau du Petit capucin tributary station, 11 June to 4 ~tol:er, 1977 
Gaspe, Querec. 

11 June 17 June 23 June 27 June 3 July 7 July 11 Aug 4 ~t 

Ephemeroptera: Heptageniidae 28.2 ± 16.4 19.0 ± 3.3 7.0 ± 5.5 4.8 ± 4.3 8.2 ± 2.9 2.0 ± 2.2 3.5 ± 4.5 1.5 ± 1.0 
: Ba.etidae 9.8 ± 7.1 9.0 ± 3.4 4.0 ± 2.7 0.2 ± 0.5 1.0 ± 0.8 2.0 ± 2.7 

P1ecoptera 1.0 ± 0.0 1.8 ± 1.5 1.5 ± 1.3 1.0 ± 1.4 0.8 ± '0.5 2.0 ± 1.8 5.0 ± 5.0 
Megaloptera:Sialidae 0.2 ± 0.5 

I 

Tricroptera 2.5 ± 3.0 2.5 ± 2.1 2.2 ± 1.7 5.2 ± 5.3 4.5 ± 1.7 3.8 ± 3.9 14.2 ± 8.3 14.7 ± 10.5 

Ooleoptera:Hydrophilidae 0.2 ± 0.5 

Diptera: Tipulidae ' 0.2 ± 0.5 0.5 ± 0.6 0.5 ± 1.0 
: Blephariceridae 0.2 ± 0.5 
: Sllnuliidae 0.5 ± 0.6 0.5 ± 0.6 0.2 ± 0.5 1.0 ± 1.4 0.5 ± 1.0 1.2 ± 2.5 0.8 ± 0.5 1.2 ± 2.0 
: Chironornidae 0.5 ± 1.0 0.5 ± 0.6 1.2 ± 2.5 0.2 ± 0.5 2.0 ± 2.2 0.5 ± 1.0 15.8 ± 3.0 29.0 ± 19.9 
: Heleidae 0.2 ± 0.5 1.0 ± 1.4 
: Rhagionidae 0.2 ± 0.5 1.8 ± 1.7 0.5 ± 0.6 1.5 ± 1.7 
: Elnpididae 0.2 ± 0.5 0.5 ± 0.6 0.2 ± 0.5 0.5 ± 1.0 

Nenatoda 0.2 ± 0.5 

'furbe11aria 1.2 ± 1.9 

Oligochaeta 0.5 ± 1.0 0.5 ± 0.6 

Pelecypoda 0.2 ± 0.5 0.2 ± 0.5 0.2 ± 0.5 

'Ibtal 43.0 ± 25.2 33.8 ± 6.4 18.0 ± 11.6 13.2 ± 8.1 18.0 ± 6.7 10.0 ± 9.3 35.5 ± 15.4 59.2 ± 35.9 

2 
* Mean ntmlbers and standard deviations of organisms collected in four O. 093m Surber samples. 



TABLE B-VIII 

Aquatic invertebrates* collected from rocks taken from Ruisseau du Petit capucin mainstream station 

11 June to 4 Cbtober, 1977. Gaspe, Quebec 

11 June 17 June 23 June 27 June 3 July 7 July 11 Aug 

Epherneroptera:Heptageniidae 22.8 ± 5.6 13.5 ± 5.0 1.8 ± 1.7 2.2 ± 2.9 2.5 ± 2.4 5.0 ± 6.6 15.5 ± 9.3 
: Baetidae 39.0 ± 27.0 45.0 ± 58.8 0.2 ± 0.5· 0.2 ± 0.5 14.8 ± 5.7 

P1ecoptera 0.2 ± 0.5 

Trichoptera:1arvae 0.8 ± 1.0 1.8 ± 2.9 0.2 ± 0.5 82.2 ± 56.4 
:pu!1ae 0.8 ± 1.5 0.5 ± 1.0 0.2 ± 0.5 1.5 ± 1.7 1.5 ± 1.7 0.8 ± 1.5 

Diptera:Simuliidae 43.5 ± 40.6 13.8 ± 25.5 2.2 ± 2.6 8.8 ± 12.2 0.2 ± 0.5 0.2 ± 0.5 7.2 ± 12.5 
: Chironomidae 1.2 ± 1.5 0.2 ± 0.5 0.2 ± 0.5 0.2 ± 0.5 0.8 ± 1.0 5.5 ± 7.3 30.5 ± 18.2 

Nanatonorpha 0.2 ± 0.5 

'lbtal 108.0 ± 31.1 75.0 ± 82.4 5.0 ± 1.4 12.8 ± 11.4 5.0 ± 4.1 11.8 ± 13.0 150.5 ± 68.5 

* Mean numbers an:1 standard deviations of organisms collected from four rocks approx:ima.te1y 20cm in diameter. 

4 Oct 

2.2 ± 2.6 
12.0 ± 7.4 

, 
0.5 ± 1.0 

9.5 ± 4.0 
0.2 ± 0.5 

0.8 ± 1.5 
27.5 ± 23.1 

52.8 ± 26.9 



'mBLE B-IX 

Bottom fauna populations*, Ruisseau du Petit Capucin mainstream station, 11 June to 4 ~tober, 1977 

Gaspe ~ Quebec. 

11 June 17 June 23 June 27 June 3 July 7 July 11 Aug 4 Oct 

Ephemeroptera:Heptageniidae 7.0 ± 3.7 18.0 ± 5.8 1.2 ± 1.0 2.0 ± 1.8 3.8 ± 1.2 0.5 ± 1.0 1.8 ± 2.4 0.2 ± 0.5 
: Baetidae 2.5 ± 1.3 3.5 ± 3.7 1.2 ± 1.5 0.2 ± 0.5 0.2 ± 0.5 0.2 ± 0.5 0.2 ± 0.5 

P1ecoptera 1.2 ± 1.0 2.0 ± 3.4 1.5 ± 1.9 0.2 ± 0.5 1.5 ± 2.4 0.5 ± 0.6 
Trichoptera:1arvae 1.5 ± 1.7 2.2 ± 1.7 1.5 ± 1.3 1.2 ± 1.5 2.8 ± 1.5 0.5 ± 0.6 16.5 ± 16.2 14.2 ± 16.4 

: pupae 0.2'± 0.5 
Iepidoptera 0.2 ± 0.5 

Coleoptera: Dytiscidae 0.2 ± 0.5 
: Elmidae 0.2 ± 0.5 

Diptera:Tipulidae 0.5 ± 1.0 0.2 ± 0.5 1.0 ± 1.2 0.8 ± 1.0 
:B1ephariceridae 0.2 ± 0.5 0.2 ± 0.5 
:Simuliidae 0.2 ± 0.5 1.8 ± 1.5 0.5 ± 0.6 0.8 ± 1.0 0.5 ± 0.6 
: Chiromrnidae 0.5 ± 0.6 0.8 ± 1.0 0.5 ± 0.6 0.2 ± 0.5 1.2 ± 1.2 0.2 ± 0.5 45.5 ± 41.8 8.0 ± 12.1 
: Heleidae 0.2 ± 0.5 1.2 ± 1.5 
: Rhagionidae 0.2 ± 0.5 0.8 ± 1.0 0.2 ± 0.5 2.0 ± 2.2 
: Enpididae 0.2 ± 0.5 0.2 ± 0.5 1.2 ± 1.5 2.0 ± 2.2 
:UnJm:)wn 0.5 ± 0.6 

Nanatoda 0.2 ± 0.5 0.2 ± 0.5 

Turbe11aria 0.5 ± 1.0 

Oligochaeta 0.2 ± 0.5 0.2 ± 0.5 7.2 ± 4.3 

'lbtal 12.2 ± 6.7 28.0 ± 6.8 7.5 ± 4.7 6.2 ± 2.2 9.8 ± 2.5 2.2 ± 1.7 68.8 ± 34.5 38.0 ± 24.4 

2 
* Mean numbers arrl starrlard deviations of organisms collected in four 0.093m SUrber sanp1es. 



'mBLE B-X 

Aquatic invertebrates* collected from rocks taken from Ruisseau de Petit capucin tributary station, 

11 June to 4 CX!tober, 1977. Gaspe, Quebec 

11 June 17 June 23 June 27 June 3 July 7 July 11 Aug 

Ephemeroptera:Heptageniidae 9.5 ± 5.5 13.8 ± 9.9 3.0 ± 2.8 1.8 ± 2.2 2.8 ± 1.5 0.8 ± 0.5. 1.5 ± 1.3 
: Baetidae 22.5 ± 31.9 20.8 ± 20.5 0.2 ± 0.5 14.0 ± 5.8 

Trichoptera:larvae 1.2 ± 1.0 1.0 ± 1.4 0.2 ± 0.5 0.2 ± 0.5 0.2 ± 0.5 0.2 ± 0.5 49.5 ± 26.6 
: pupae 2.8 ± 2.8 0.5 ± 0.6 1.8 ± 2.1 0.5 ± 1.0 

00leoptera:Noteridae 0.2 ± 0.5 

Diptera:Tipulidae 
:Blephariceridae 0.2 ± 0.5 
:Sfululiidae 8.2 ± 9.1 0.8 ± 1.5 1.8 ± 1.7 4.2 ± 6.0 1.8 ± 3.5 1.8 ± 3.5 5.8 ± 8.8 
:Chiroromidae 1.8 ± 2.8 0.2 ± 0.5 1.5 ± 1.7 2.2 ± 3.3 1.2 ± 1.0 9.0 ± 3.8 

'furl:el1aria 0.2 ± 0.5 

01igochaeta 0.2 ± 0.5 

Hydracarina 0.2 ± 0.5 

'lbtal 46.2 ± 44.1 37.0 ± 28.5 6.8 ± 2.4 8.5 ± 4.6 7.0 ± 2.9 4.2 ± 4.5 80.5 ± 36.0 

* Mean numbers am starrlard deviations of organiens collected from four rocks approximately 20cm in diameter. 

4 Oct 

13.0 ± 9.2 
50.8 ± 34.7 

43.8 ± 25.5 
21.8 ± 11.3 

0.2 ± 0.5 

8.5 ± 5.4 
329.8 ± 324.5 

0.2 ± 0.5 

0.5 ± 1.0 

468.5 ± 303.4 



... 

APPENDIX .. c .. 

--
FISH S'.IQJ1ACH CONTENTS 



TABLE C-I 

Brook trout sampled for stomach content analysis from Ruisseau de la Grarx:1e 'Iburelle, 

14 June to 4 Q::to1::er, 1977. Gaspe, Quebec. 

14 June 19 June 30 June 13 Aug 4 Q::t 

No. of Fish Sampled 10 10 10 14 12 

Mean 'Ibtal length (nm) 80.6 67.6 88.5 77.1 77.9 

Range 55 - 110 52 - 95 55 - 118 33 - 131 59 - 96 

Mean Fbrk length (nm) 77.5 65.3 85.5 73.7 74.3 

Range 54 - 105 49 - 92 54 - 115 32 - 124 56 - 92 

Mean Weight (g) 5.9 4.06 7.84 5.97 4.02 

Range 1.5 - 12.5 1.9 - 9.4 1.5 ...: 15.3 1.2 - 18.0 1.6 - 7.2 

Mean Vo1tnne Stomach Contents (rnl) 0.08 0.09 0.30 0.08 0.19 

Range 0.0 - 0.2 0.05 - 0.2 0.05 - 1.2 0.05 - 0.3 0.05 - 0.7 



TABLE C-II 

Percent occurrence of various food items in brook trout stanachs, Ruisseau de la Grande 

Tourelle, 14 June to 4 Q::tober, 1977. Ga~, Quebec. 

14 June 19 June 30 June 13 Aug 4 Oct 

AQUATIC INSEX:!TS 

Ephemeroptera:Heptageniidae 30 60 60 50 8 
: Baetidae 70 60 80 50 33 

Plecoptera 30 80 20 21 50 

Trichoptera:larvae 60 70 30 50 83 
: pupae 10 0 10 7 0 

Coleoptera 0 0 0 0 17 

Diptera:Tipulidae 10 10 0 0 8 
:Simuliidae:larvae 20 40 30 0 0 

: pupae 0 10 0 7 0 
:Chironomidae:larvae 70 70 80 86 33 

: pupae 20 30 0 21 0 
: Heleidae 20 0 10 0 0 
: Empididae 10 30 20 0 17 

OTHER AQUATIC INVERTEBRATES 

Oligochaeta 10 0 20 0 8 
Gastropoda 0 0 10 0 8 
Hydracarina 10 10 10 7 17 

TERRESTRIAL ARTHROPODS 

Collem1:x:>la 0 10 0 0 0 
Ephemeroptera 0 0 20 0 0 
Plecoptera 0 0 20 0 0 
Hemiptera 10 0 80 36 25 
Trichoptera 0 0 10 0 0 
Lepidoptera 0 0 20 0 33 
Hyrrenoptera 0 30 40 29 17 
Coleoptera 0 20 50 29 0 
Diptera 0 60 80 57 58 
Diplopoda 0 0 10 0 0 
Arachnida 10 10 20 21 2 

EMPTY S'lG1ACHS 10 0 0 0 0 



rmBLE C-III 

Mean percentage of the volume of brook trout stomach contents contributed by various food 

items, Ruisseau de la Grande 'lburelle, 14 June to 4 CCtober, 1977. Gaspe, Quebec. 

14 June 19 June 30 JW1e 13 Aug 4 o::t 

AQUATIC INSB:TS 

Ephemeroptera:Heptageniidae 4.8 7.5 5.1 11.8 1.7 
: Baetidae 25.2 11.5 21.3 8.9 5.0 

P1ecoptera 6.1 25.0 4.0 2.5 6.2 

Trichoptera:1arvae 26.7 12.3 5.5 13.6 33.8 
: pupae 1.1 0.0 0.5 2.8 0.0 

Coleoptera 0.0 0.0 0.0 0.0 1.7 

Diptera:Tipulidae 2.8 0.5 0.0 0.0 1.4 
:S~iidae:1arvae 1.7 4.5 2.0 1.4 0.0 

: pupae 0.0 0.2 0.0 0.0 0.0 
:ChironoITddae:1arvae 18.3 8.5 6.0 26.4 1.4 

: pupae 1.7 3.0 0.0 1.8 0.0 
: He1eidae 1.7 0.0 0.3 0.0 0.0 
: Ehlpididae 1.1 2.5 1.0 0.0 0.8 

OTHER ACUATIC INVERTEBRATES 

01igochaeta 4.4 0.0 4.0 0.0 2.1 
GastropXia 0.0 0.0 1.0 0.0 2.1 
Hydracarina 0.6 3.0 0.3 0.4 0.8 

TERRESTRIAL .ARrHroPODS 

Co11ernbo1a 0.0 0.5 0.0 0.0 0.0 
Ephemeroptera 0.0 0.0 1.5 0.0 0.0 
P1ecoptera 0.0 0.0 1.5 0.0 0.0 
Hemiptera 1.7 0.0 18.0 6.4 3.8 
Trichoptera 0.0 0.0 2.5 0.0 0.0 
Lepidoptera 0.0 0.0 1.6 0.0 6.7 
Hymenoptera 0 .. 0 6.0 6.5 5.0 1.2 
Coleoptera 0.0 2.5 2.7 2.5 0.0 
Diptera 0.0 12.0 12.9 13.2 23.6 
Dip1opcx1a 0.0 0.0 1.0 0.0 0.0 
Arachnida 2.2 0.5 0.8 3.2 8.8 



TABLE C-IV 

Mean numbers of various food items in brook trout stomachs in which they occurred, 

Ruisseau de 1a Grande 'lburel1e, 14 June to 4 October, 1977. Gaspe, Quebec. 

14 June 19 June 30 June 13 Aug 4 o::t 

AQUATIC IN~ 

Ephemeroptera:Heptageniidae 2 1 2 1 1 
: Ba.etidae 2 2 5 2 2 

P1ecoptera 1 2 1 1 3 

Trichoptera:1arvae 2 2 3 2 10 
: pupae 1 1 1 0 

Coleoptera 2 

Diptera:Tipulidae 1 1 2 
:Simuliidae:1arvae 2 2 2 

: pupae 1 1 
: Chironomidae : larvae 2 2 3 37 2 

: pupae 1 3 1 
: He1eidae 1 1 
: Empididae 1 2 1 2 

OTHER AQUATIC INVERTEBRATES 

01igochaeta 1 1 1 
Gastropoda 1 1 
HyCiracarina 1 3 1 1 1 

TERRESTRIAL AR'IHROPODS 

Collenbo1a 1 
Ephemeroptera 1 
Plecoptera 1 
Hemiptera 1 4 1 2 
Trichoptera 3 
Lepidoptera 2 2 
Hymenoptera 1 2 3 1 
Coleoptera 1 1 2 
Diptera 1 3 6 8 
Diplopoda 1-
Arachnida 1 1 1 1 2 



'mELE C-V 

Brook trout sanplerl for stomach content analysis from Ruisseau Landry tributary station, 

14 June to 5 <X:tober, 1977. Gaspe, Quebec. 

14 June 18 June 27 June 12-13 Aug 5 ~t 

No. of Fish Sampled 10 13 12 14 14 

Mean 'lbtal Length (nro) 79.2 80.1 80.6 81.6 105.1 

Range 49 - 109 58 - 128 46 - 134 42 - 176 51 - 179 

Mean Fork Length (nm) 75.5 76.8 77.0 78.5 101.4 

Range 47 - 105 56 - 123 44 - 130 41 - 171 49 - 175 

Mean Weight (g) 4.99 7.25 6.41 9.44 12.31 

Range 1.3 - 10.2 2.6 - 19.5 1.1 - 25.9 0.8 - 54.0 1.1 - 42.5 

Mean Volume Stonach COntents (rol) 0.18 0.88 0.28 0.16 0.33 

Range 0.05 - 0.6 0.2 - 2.6 0.05 - 1.5 0.05 - 0.5 0.05 - 0.75 



TABLE C-VI 

Percent occurrence of various food items in brook trout stomachs, Ruisseau Larrlry 

tributary station, 14 June to 5 O:::tober, 1977. Gaspe, Quebec. 

14 June 18 June 27 June 12-13 Aug 5 Q::t 

AQUATIC INSECTS 

Epherreroptera:Heptageniidae 10 100 8 0 0 
: Baetidae 40 100 0 0 0 

Plecoptera 40 100 17 0 0 

Megaloptera:Sialidae 0 54 8 0 0 

Trichoptera:larvae 40 100 33 0 7 
: pupae 10 0 0 0 0 

Coleoptera 0 0 0 0 14 

Diptera:Tipulidae:larvae 20 38 17 0 36 
: pupae 20 0 0 0 0 

:B1ephariceridae 0 38 0 0 0 
: Simuliidae: larvae 10 46 0 0 0 

: pupae 0 8 0 0 0 
: Chironomidae: larvae 90 100 33 36 36 

: pupae 20 8 0 7 0 
: Empididae 50 15 58 0 0 

OTHER AQUATIC INVERTEBRATES 

Nenatonorpha 0 0 0 7 0 
01igochaeta 20 0 0 0 14 
Gastropoda 0 0 0 0 14 
Hydracarina 0 8 0 14 36 

TERRESTRIAL ARTHROP<DS 

Co11em1:x:>la 0 0 0 7 0 
Ephereroptera 10 8 0 14 0 
Hemiptera 30 77 58 64 43 
Tricroptera 0 0 0 7 0 
Iepidoptera 0 54 25 21 50 
Hyrrenoptera 20 15 67 64 36 
Coleoptera 10 8 58 7 64 
Diptera 10 100 100 100 78 
Arachnida 10 8 25 14 7 



TABLE-C-VII 

Mean percentage of the volUl'Ie of brook trout stomach contents contributed by various 

food items, Ruisseau Larrlry tributary station, 14 June to 5 O=tober, 1977. Gaspe, Quebec. 

14 June 18 June 27 June 12-13 Aug 5 Oct 

AQUATIC INS~TS 

Ephemeroptera:Heptageniidae 0.5 15.0 0.8 0.0 0.0 
: Baetidae 6.8 19.0 0.0 0.0 0.0 

P1ecoptera 9.5 25.0 1:2 0.0 0.0 

Mega1optera:Sia1idae 0.0 1.6 0.8 0.0 0.0 

Trichoptera:larvae 13.0 14.8 2.9 0.0 1.1 
: pupae 2.0 0.0 0.0 0.0 0.0 

COleoptera 0.0 0.0 0.0 0.0 1.4 

Diptera:Tipulidae:1arvae 12.5 0.8 2.9 0.0 13.6 
: pupae 7.5 0.0 0.0 0.0 0.0 

: Blephariceridae 0.0 0.7 0.0 0.0 0.0 
:Simuliidae:larvae 0.2 0.4 0.0 0.0 0.0 

: pupae 0.0 0.1 0.0 0.0 0.0 
: Chiroranidae: larvae 10.6 5.6 1.9 4.3 3.2 

: pupae 0.4 0.1 0.0 1.1 0.0 
: Empididae 11.5 0.8 7.1 0.0 0.0 

OTHER AQUATIC INVERTEBRATES 

Nenatonorpha 0.0 0.0 0.0 0.1 0.0 
Oligochaeta 13.5 0.0 0.0 0.0 7.8 
Gastropoda 0.0 0.0 0.0 0.0 1.4 
Hydracarina 0.0 0.1 0.0 1.4 2.5 

TERRESTRIAL ARTHROPODS 

COllern1:xl1a 0.0 0.0 0.0 0.7 0.0 
Ephemeroptera 0.5 0.2 0.0 1.6 0.0 
Heniptera 3.5 3.6 5.5 20.8 9.3 
Trichoptera 0.0 0.0 0.0 1.4 0.0 
Iepidoptera 0.0 1.4 2.6 5.1 11.4 
Hymenoptera 2.0 0.2 9.2 22.8 8.6 
Coleoptera 0.5 0.3 9.2 0.4 13.6 
Diptera 5.0 10.2 54.6 39.3 25.4 
Arachnida 0.5 0.2 1.2 0.8 0.7 



'mBLE C-VIII 

Mean nmnbers of various food itans in brook trout stomachs in which they occurred, 

Ruisseau Landry tributary station, 14 June to 5 October, 1977. Gaspe, Quebec. 

14 June 18 June 2'/ June 12-13 Aug 5 Oct 

AQUATIC INSOCTS 

Epheneroptera:Heptageniidae 1 12 2 
: Baetidae 2 16 

Plecoptera 1 22 2 

Mega1optera:Sialidae 2 2 

Trichoptera:1arvae 2 10 2 1 
: pupae 1 

Coleoptera 1 

" Diptera: Tipulidae: larvae 2 1 1 1 
: pupae 1 

: Blephariceridae 2 
: Simuliidae: larvae 1 1 

: pupae 1 
: Chiron::xnidae: larvae 4 7 2 2 2 

: pupae 1 1 1 
: Ehlpididae 2 2 3 

arHER AQUATIC INVERTEBRATES 

Nematorrorpha 1 
Oligochaeta 1 1 
Gastropx1a 1 
Hydracarina 1 1 2 

TERRESTRIAL AR'IHROPODS 

Co11ernbo1a 1 
Ephemeroptera 1 2 2 
Haniptera 2 3 2 2 2 
Trichoptera 1 
Lepidoptera 2 2 2 1 
Hymenoptera 1 1 2 2 2 
Coleoptera 1 1 2 2 2 
Diptera 6 7 16 3 5 
Arachnida 1 1 1 1 1 



'ffiBLE c-IX 

Brook trout sampled for stomach content analysis from Ruisseau Lan:1ry mainstream station, 

13 June to 5 October , 1977. Gaspe , Quebec. 

13 June 18 June 27 June 5 Oct 

No . of Fish Sarrp1ed 10 10 10 11 

Mean TOtal Length (mn) 81.0 85 .1 91. 7 79.6 

Range 60 - 128 69 - 106 66 - 132 47 - 136 

Mean Fork Length (mn) 77.3 81.6 86 .7 76.5 

Range 58 - 121 66 - 102 62 - 126 46 - 130 

/lean Weight (g) 5.49 7.39 9 . 22 6.11 

Range 1.9 - 17 . 0 3.2 - 14.0 3 .0 - 22.9 0.9 - 23.0 

Mean Volume Stomach Contents (ml) 0.10 1.05 0.16 0.32 

Range 0.0 - 0.3 0.4 - 1.7 0.05 - 0.4 0.0 - 2. 6 



TABLE C-x 

Percent occurrence of various food items in brook trout stanachs, Ruisseau 

Ian:1ry rrainstream station, 13 June to 5 October, 1977. Gaspe, Q.lebec. 

13 June 18 June 27 June 5 Cbt 

AQUATIC INSECTS 

Ephemeroptera: Heptageniidae 20 60 0 0 
: Ba.etidae 50 90 0 9 

O::lonata :Anisoptera 0 10 0 0 

Plecoptera 10 100 20 0 

Megaloptera:Sia1idae 0 60 0 0 

Trichoptera:1arvae 60 100 20 9 
: pupae 10 0 0 0 

Coleoptera 0 20 0 9 

Diptera:Tipulidae 10 0 0 9 
: Simuliidae 0 30 10 0 
: Chironomidae: larvae 30 70 50 0 

: pupae 0 10 0 0 
: Heleidae 0 0 0 0 
: Rhagionidae 0 0 0 9 
: Ehlpididae 30 0 10 0 

O'IHER AQUATIC INVERTEBRATES 

Nenatorrorpha 0 10 0 0 
01igochaeta 0 0 0 9 
Hydracarina 30 10 20 27 

TERRESTRIAL ARTHROPmS 

Col 1 emlx>1 a 0 0 0 9 
Ephemeroptera 10 0 0 0 
Orthoptera 0 0 0 9 
Plecoptera 0 0 10 0 
Hemiptera 0 10 0 18 
Lepidoptera 0 20 60 36 
Hymenoptera 0 0 20 9 
Colooptera 0 20 20 64 
Diptel:'a 30 40 60 64 
Arachnida 10 0 0 18 



TABLE C-XI 

Mean percentage of the volume of brook trout stomach contents contributed by 

various food i terns, Ruisseau Lan:1ry rrainstream station, 13 June to 5 Cbtober, 1977. 

Gaspe, Quebec. 

13 June 18 June 27 June 5 Oct 

AQUATIC INSECTS 

Ephemeroptera:Heptageniidae 4.4 1.8 0.0 0.0 
: Baetidae 17.2 8.0 0.0 3.0 

Qlonata : Anisoptera 0.0 0.1 0.0 0.0 

Plecoptera 1.7 62.7 5.0 0.0 

Megaloptera:Sialidae 0.0 2.0 0.0 0.0 

Trichoptera:larvae 35.0 20.8 5.0 0.5 
: pupae 5·0 0.0 0.0 0.0 

Coleoptera 0.0 0.2 0.0 2.0 

Diptera:Tipulidae 2.2 0.0 0.0 2.0 
:Smn.uiidae 0.0 0.3 0.5 0.0 
:Chironamidae:larvae 11.1 2.0 5.2 0.0 

: pupae 0.0 0.1 0.0 0.0 
: Heleidae 0.0 0.0 0.0 0.0 
: Rhagionidae 0.0 0.0 0.0 2.0 
: Eropididae 8.9 0.0 4.0 0.0 

OTHER AQUATIC INVERmBRATES 

Nematarorpha 0.0 0.2 0.0 0.0 
01igochaeta 0.0 0.0 0.0 5.0 
Hydracarina 3.9 0.1 1.5 5.5 

TERRESTRIAL ARTHROPODS 

Collen1:x:>la 0.0 0.0 0.0 1.0 
Ephemeroptera 2.2 0.0 0.0 0.0 
Orthoptera 0.0 0.0 0.0 5.0 
Plecoptera 0.0' 0.0 5.0 0.0 
Haniptera 0.0 0.1 0.0 2.5 
Lepidoptera 0.0 0.6 40.0 13.0 
Hymemptera 0.0 0.0 7.9 2.5 
Coleoptera 0.0 0.2 4.0 23.0 
Diptera 5.6 0.8 21.9 28.0 
Arachnida 2.8 0.0 0.0 5.0 



TAB~ C-XII 

~ numbers of various food items in brook trout stanachs in mich they occurred, 

Ruisseau Larrlry mainstream station, 13 June to 5 October, 1977. Ga~, Quebec. 

13 June 18 June 27 June 5 Oct 

AQUATIC INSOCTS 

Ephemeroptera: Heptageniidae 2 3 
: Baetidae 1 9 1 

Qlonata : Anisoptera 1 

P1ecoptera 1 105 3 

Megaloptera:Sialidae 2 

Trichoptera:1arvae 2 13 1 1 
: pupae 1 

Coleoptera 2 3 

Diptera:Tipu1idae 1 1 
:Simuliidae 1 1 
: Chironanidae: larvae 2 6 1 

: pupae 1 
: Heleidae 
:RPagionidae 2 
: Empididae 1 2 

OTHER ACUATIC INVERTEBRArmS 

Nematorrorpha 1 
Oligochaeta 8 
Hydracarina 2 1 2 1 

TERRESTRIAL ARTHRo;PODS 

Collernlx>la 1 
Ephemeroptera 1 
Orthoptera 1 
Plecoptera 1 
Hemiptera 1 1 
Lepidoptera 2 3 2 
Hymenoptera 3 2 
Coleoptera 1 2 1 
Diptera 1 2 2 2 
Arachnida 1 1 



TABLE C-XIII 

Slimy sculpins' sampled for stomach content analysis from Ruisseau landry tributary station, 

14 June to 5 October, 1977. Gaspe, Quebec. 

14 June 18 June 12-13 Aug 5 Oct 

No. of Fish Sanp1ed 8 10 2 10 

Mean rrbtal length (nm) 52.8 55.5 51.0 52.3 

Range 47 - 61 46 - 70 38 - 64 44 - 66 

Mean Weight (g) 1.26 2.06 2.10 1.31 

Range 0.9 - 2.0 0.9 - 3.8 1.1 - 3.1 0.7 - 2.5 

Mean Volume Stanach Contents (ml) 0.06 0.08 0.22 0.04 

Range 0.05 - 0.1 0.0 - 0.1 0.05 - 0.4 0.0 - 0.05 



'mBLE C-XIV 

Percent occurrence of various food i tens in slin¥ sculpin stanachs, 

Ruisseau Lan:1ry tributary station, 14 June to 5 Cbtober, 1977. Gaspe, Quebec. 

14 June 18 June 12-13 Aug 5 Oct 

AQUATIC INSB:TS 

Ephaneroptera:Heptageniidae 12 60 0 0 
: Ba.etidae 50 50 0 10 

Plecoptera 25 40 0 0 

Tricroptera 50 80 0 20 

Coleoptera 0 0 0 20 

Diptera:Tipu1tdae 0 0 0 10 
:Simu1iidae:1arvae 0 0 50 0 

: pupae 0 20 0 0 
:Chironamidae:1arvae 50 60 50 80 

: pupae 0 10 0 0 
: Empidtdae 0 0 50 0 

OTHER AQUATIC INVERTEBRATES 

01igochaeta 0 0 50 0 
Gastrop:x:la 0 0 50 10 
Hydracarina 0 0 0 10 

TERRESTRIAL AR'IHROPODS 

Lepidoptera: larvae 0 10 0 0 

EMPTY Srn:>MACHS 0 10 0 10 



TABLE C->W 

Mean percentage of the volume of slimy sculpin stomach contents contributed 

by various food i terns, Ruisseau Landry tributary station, 14 June to 5 October, 1977. 
Gaspe, Quebec. 

14 June 18 June 12-13 Aug 5 Oct 

AQUATIC INSECTS 

Ephemeroptera:Heptageniidae 3.1 22.2 0.0 0.0 
: Baetidae 30.0 20.6 0.0 6.7 

P1ecoptera 5.6 8.3 0.0 0.0 

TriclYJptera 30.0 31.7 0.0 14.4 

Coleoptera 0.0 0.0 0.0 6.7 

Diptera:Tipulidae 0.0 0.0 0.0 8.9 
:Simuliidae:1arvae 0.0 0.0 10.0 0.0 

: pupae 0.0 2.6 0.0 0.0 
:Chironcmidae:1arvae 31.2 8.6 15.0 55.6 

: pupae 0.0 0.6 0.0 0.0 
: Ellpididae 0.0 0.0 25.0 0.0 

CY.rHER AQUATIC INVERTEBRATES 

01igochaeta 0.0 0.0 45.0 0.0 
GastropcXla 0.0 0.0 5.0 5.6 
Hydracarina 0.0 0.0 0.0 2.2 

TERRESTRIAL AR'IHROPOOS 

Lepidoptera:.1arvae 0.0 5.6 0.0 0.0 



TABLE C-XVI 

Mean numbers of various food items in slimy sculpin stanachs in which they 

occurred, Ruisseau Larrlry tributary station, 14 June to 5 ~tober, 1977. 

AQUATIC INSEx::TS 

Epherneroptera:Heptageniidae 
: Baetidae 

P1ecoptera 

Trichoptera 

Coleoptera 

Diptera:Tipulidae 
:Simuliidae:larvae 

: pupae 
. : Chironomidae: larvae 

: pupae 
: Enpididae 

0'llIER A\1JATIC INVERTEBRATES 

Oligochaeta 
Gastropoda 
Hydracarina 

TERRESTRIAL ARTHroPODS 

Lepidoptera:larvae 

Gaspe, Quebec. 

14 June 

1 
2. 

2 

1 

14 

18 June 

4 
3 

5 

2 

2 
5 
2 

1 

12-13 Aug 

2 

5 

2 

1 
1 

5 Oct 

1 

1 

1 

1 

5 

1 
1 



TABLE C-XVII 

Slimy sculpins sampled. for stomach content analysis from Ruisseau Larrlry mainstream 

station, 13 June to 5 extober, 1977. Gaspe, Quebec. 

13 June 18 June 27 June 5 ext 

N:>. of Fish Sanpled 3 6 5 12 

lvEan 'lbtal Length (rrm) 50.0 39.8 66.4 61.1 

Range 41 - 63 24 - 54 45 - 89 48 - 82 

M:an Weight (g) 1.13 0.82 3.8 2.10 

Range 0.2 - 2.4 0.2 - 1.9 0.9 - 7.7 0.9 - 6.1 

Mean Volume Starach Contents (ml) 0.05 0.05 0.15 0.05 

Range 0.05 0.05 0.0 - 0.3 0.0 - 0.1 



TABLE C-XVIII 

Percent occurrence of various food items in slimy sculpin stanachs, 

Ruisseau Landry mainstream station, 13 June to 5 Ck::tol:er, 1977. Gaspe, Quebec. 

13 June 18 June 27 June 5 Ck::t 

AQUATIC INSEX:TS 

Ephemeroptera:Baetidae 67 33 60 0 

Plecoptera 33 33 80 0 

Trichoptera 33 50 80 25 

Coleoptera 0 0 0 17 

Diptera:Tipulidae 0 0 0 50 
: Sirnuliidae: larvae 33 17 0 0 

: pupae 0 33 0 0 
:Chironarnddae:1arvae 67 67 20 33 
: Heleidae 0 0 0 8 
: Eropididae 0 0 20 0 

0'mER AQUATIC INVERTEBRATES 

Hydracarina 0 0 0 17 

TERRESTRIAL ARTHROPODS 

Coleoptera 0 0 0 0 
Diptera 0 17 0 8 

EMPTY S'ICMACHS 0 0 20 8 



~..BLE C-XIX 

Mean percentage of the vo11.llre of slimy sculpin stomach contents contribute:l 

by various food i terns, Ruisseau Landry mainstream station, 13 June to 5 Q::tober, 1977. 

Gas~, Quebec. 

13 June 18 June 27 June 5 Oct 

AQUATIC INSEx::TS 

Epherneroptera:Baetidae 58.3 15.0 42.5 0.0 

P1ecoptera 3~3 15.0 17.5 0.0 

Trichoptera 25.0 23.3 37.5 25.4 

Coleoptera 0.0 0.0 0.0 14.5 

Diptera:Tipulidae 0.0 0.0 0.0 39.1 
:Simu1iidae:larvae 3.3 16.7 0.0 0.0 

: pupae 0.0 10.8 0.0 0.0 
:Chironamidae:1arvae 10.0 10.8 1.2 11.8 
: He1eidae 0.0 0.0 0.0 1.8 
: Eh'pididae 0.0 0.0 1.2 0.0 

OIHER AQUATIC INVERTEBRATES 

Hydracarina 0.0 0.0 0.0 3.6 

TERRESTRIAL AR'lHROPODS 

Coleoptera 0.0 0.0 0.0 3.6 
Diptera 0.0 8.3 0.0 0.0 



'maLE c-xx 

Mean ntmlbers of various foOO i terns in s1liny sculpin stomachs in which they 

occurred, Ruisseau Landry mainstream station, 13 June to 5 October, 1977. 

ACl]ATIC INSEX:'1.S 

Ephemeroptera:Baetidae 

P1ecoptera 

Trichoptera 

Coleoptera 

Diptera:Tipulidae 
:Simu1iidae:1arvae 

: pupae 
: Chironamidae: larvae 
: He1eidae 
: Enpididae 

CJrHER AQUATIC INVERTEBRATES 

Hydracarina 

TERRESTRIAL AR'IHROPODS 

Coleoptera 
Diptera 

Gaspe, Quebec. 

13 June 

4 

1 

3 

1 

1 

18 June 

1 

10 

3 

1 
1 
2 

1 

27 June 

5 

3 

3 

4 

1 

5 <l:::t 

3 

2 

2 

1 
1 

2 

1 



TABLE C-XXI 

Brook trout sampled for stonach content analysis from Ruisseau du Petit Capucin tributary 

station, 19 June to 4 ~tober, 1977. Gaspe, Quebec. 

19 June 22 June 1 July 4 Oct 

Kb. of Fish Sarrpled 10 10 10 12 

Mean Total I2ngth (nun) 92.6 101.0 80.0 81.0 

Range 61 - 132 68 - 148 66 - 111 49 - 125 

Mean Fork I.engtb (rom) 89.1 97.3 76.7 77.8 

Range 58 - 125 65 - 144 64 - 107 47 - 123 

Mean Weight (g) 10.91 13.73 6.55 5.73 

Range 2.9 - 27.3 2.8 - 33.9 3.3 - 14.7 1.1 - 14.0 

Mean Vo1urre Stonach Contents (rol) 0.21 2.70 0.28 0.14 

Range 0.1 - 0.5 0.09 - 9.0 0.02 - 0.5 0.05 - 0.4 



'mBLE C-XXII 

Percent occurrence of various food items in brook trout stomachs, Ruisseau 

du Petit Capucin tributary station, 19 June to 4 Q::tober, 1977. Gaspe, Quebec. 

19 June 22 June 1 July 4 Q::t 

AQUATIC INS:OCTS 

Ephemeroptera:Heptageniidae 70 90 10 0 
: Baetidae 100 90 40 17 

Plecoptera 80 100 10 0 

Megaloptera:Sia1idae 0 40 0 0 

Trichoptera:larvae 80 90 50 83 
: pupae 0 0 0 8 

Coleoptera 0 0 0 25 

Diptera:Tipulidae 0 0 0 17 
:Blephariceridae 0 10 0 0 
:Simuliidae:larvae 30 50 20 0 

:pup3.e 20 0 0 0 
:Chironamidae:larvae 50 30 10 58 

: pupae 20 ,) 0 8 
: Rhagionidae 0 0 0 8 
: Empididae 10 0 0 17 

O'IHER AQUATIC lNVERTEBRATES 

NenE.torrorpha 0 0 0 8 
01igochaeta 0 10 0 0 
Gastropoda 0 0 0 25 
Hydracarina 20 0 0 8 

TERRESTRIAL ARTHROPODS 

:Epha:neroptera 20 0 0 0 
Plecoptera 0 10 10 0 
Hemiptera 20 20 20 17 
Trichoptera 0 10 0 0 
Lepidoptera 0 10 0 8 
Hymemptera 40 20 20 0 
Coleoptera 40 4·0 60 8 
Diptera 100 40 100 67 
Arachnida 20 0 10 17 

TERRESTRIAL GAST.ROPOOS 0 0 0 8 



TABLE C-XXIII 

Mean percentage of the volume of brook trout st:orcach contents contributErl 

by various food items, Ruisseau du Petit capucin tributary station, 

19 June to 4 ~tober, 1977. Gaspe, Quebec. 

19 June 22 June 1 July 4 <X:t 

AQUATIC INSOC'lS 

Ephemeroptera:Heptageniidae 10.7 22.0 1.5 0.0 
: Baetidae 38.5 38.3 2.2 0.7 

Plecoptera 12.3 27.5 1.0 0.0 

Megaloptera:Sialidae 0.0 0.5 0.0 0.0 

Trichoptera:1arvae 10.8 8.3 5.2 44.6 
: pupae 0.0 0.0 0.0 0.8 

Coleoptera 0.0 0.0 0.0 2.3 

Diptera:Tipulidae 0.0 0.0 0.0 3.8 
:B1ephariceridae 0.0 0.03 0.0 0.0 
:Simuliidae:larvae 1.3 0.6 1.5 0.0 

: pupae 0.7 0.0 0.0 0.0 
:Chironomidae:larvae 2.4 0.3 0.2 11.2 

: pupae 1.1 0.0 0.0 1.7 
: Rhagionidae 0.0 0.0 0.0 0.2 
: Enpididae 0.8 0.0 0.0 1.9 

OTHER A<.JJATIC INVERTEBRATES 

Nerratorrorpha 0.0 0.0 0.0 0.8 
01igochaeta 0.0 0.2 0.0 0.0 
Gastropoda 0.0 0.0 0.0 6.2 
Hydracarina 0.5 0.0 0.0 1.7 

'IERRESTRIAL AR'lHROPODS 

Ephemeroptera 2.0 0.0 0.0 0.0 
P1ecoptera 0.0 0.03 0.5 0.0 
Hemiptera 0.5 0.2 4.5 2.1 
Tricmptera 0.0 0.03 0.0 0.0 
Lepidoptera 0.0 0.1 0.0 1.2 
Hymenoptera 1.3 0.2 3.0 0.0 
Coleoptera 3.4 0.3 12.6 1.7 
Diptera 12.9 1.4 67.3 14.2 
Arachnida 0.8 0.0 0.5 2.3 

TERRESTRIAL GASTroPODS 0.0 0.0 0.0 2.5 



TABLE C-XXIV 

Mean numbers of various food i terns in brook trout stomachs in which they 

occurred, Ruisseau du Petit Capucin tributary stati.on, 19 June to 4 October, 1977. 

Gaspe, Quebec. 

19 June .22 June 1 July 4 Oct 

AQUATIC INSECTS 

Epherneroptera:Heptageniidae 4 35 2 
: Baetidae 10 62 1 1 

P1ecoptera 3 29 1 

Mega1optera:Sia1idae 1 

Trichoptera:larvae 5 11 1 11 
: pupae 1 

Coleoptera 1 

Diptera:Tipulidae 1 
:B1ephariceridae 1 
: simu1iidae:pupae 2 2 2 

: pupae 1 
: Chironomidae : larvae 2 1 1 3 

: pupae 2 2 
: Rhagionidae 1 
: Fmpididae 2 2 

OIHER A(UATIC INVERTEBRATES 

Nematarorpha 1 
01igochaeta 1 
Gastropoda 1 
Hydracarina 2 1 

TERRESTRIAL AR'IHROPODS 

Ephemeroptera 1 
P1ecoptera 1 1 
Hemiptera 1 1 3 2 
Tricmptera 1 
Lepidoptera - 2 1 
Hyrreroptera 1 3 2 
COleoptera 3 1 4 2 
Diptera 3 6 7 2 
Arachnida 1 1 1 

TERRESTRIAL GASTROPODS 1 



TABLE c-xxv 

Brook trout sampled for stomach content analysis from Ruisseau du Petit Capucin mainstream station, 

19 June to 4 October, 1977. Gaspe, Quebec. 

19 June 22 June 1 July 11-14 Aug 4 CX:t 

~. of Fish Sampled 10 10 9 22 12 

Mean 'Ibtal Iengtb (nro) 72.7 75.9 85.7 65.5 80.9 

Range 52 - 109 59 - 110 55 - 120 37 - 113 49 - 112 

Mean Fork ~ngth (nun) 69.7 72.4 81.6 63.1 77.0 

Range 50 - 103 56 - 105 52 - 116 36 - 109 47 - 107 

~an Weight (g) 5.27 5.20 7.99 4.18 5.40 

Range 1.7 - 13.6 2.1 - 15.5 1.6 - 18.1 0.5 - 11.0 1.2 - 9.4 

lo1..ean Volume Stomach Contents (rol) 0.18 0.52 0.23 0.12 0.10 

Range 0.05 - 0.4 0.05 - 2.4 0.1 - 0.5 0.0 - 0.4 0.0 - 0.4 



TABLE C-XXVI 

Percent occurrence of various food i terns in brook trout stanachs, Ruisseau du Petit capucin 

mainstream station, 19 June to 4 (Ctober, 1977. Gaspe, Quebec. 

19 June 22 June 1 July 11-14 Aug 4 Oct 

AQUATIC INSOCTS 

Ephemeroptera:Heptageniidae 0 50 0 0 0 
: Baetidae 70 100 22 9 0 

P1ecoptera 70 90 0 23 25 

Trichoptera:1arvae 70 80 22 50 67 
: Pupae 0 10 0 0 0 

Megaloptera:Sialidae 0 20 0 4 0 

Coleoptera 0 0 0 0 33 

. Diptera: Tipulidae 0 10 0 0 0 
:B1ephariceridae 0 10 0 0 0 
:Simu1iidae:larvae 0 30 11 0 8 

: pupae 20 0 0 0 0 
:Chironamidae:larvae 30 30 0 77 50 

: pupae 20 10 0 9 0 
: Rhagionidae 0 0 0 0 8 
: Empididae 0 0 0 14 8 

OTHER AQUATIC INVERrEBRATES 

01igochaeta 0 0 0 4 0 
Hydracarina 0 0 22 14 17 

'IERRESTRIAL ARTHROPODS 

Ephemeroptera 30 0 0 0 0 
Plecoptera 0 o· 11 0 0 
Haniptera 20 20 44 23 0 
Tricmptera 0 10 33 0 0 
Lepidoptera 10 50 78 14 0 
Hymenoptera 50 10 56 0 0 
Coleoptera 60 10 78 9 8 
Diptera 80 50 100 77 17 
Diplop:rla 0 0 11 0 0 
Arachnida 30 0 22 0 8 

'IERRESTRIAL GASTROPODS 0 0 0 0 25 

EMP'IY STCMACHS 0 0 0 4 8 



TABLE C-XXVII 

Mean percentage of the volume of brook trout stomach contents contributed by various food 

items, Ruisseau du Petit Capucin mainstream station, 19 June to 4 CCtober, 1977. Gaspe, Quebec. 

19 June 22 June 1 July 11-14 Aug 4 Oct 

AQUATIC INSOCTS 

Ephemeroptera:Heptageniidae 0.0 4.9 0.0 0.0 0.0 
: Baetidae 13.0 35.0 5.0 0.7 0.0 

P1ecoptera 11.2 41.0 5.4 5.4 

Trichoptera:1arvae 15.2 6.7 1.7 6.4 30.9 
: pupae 0.0 0.2 0.0 0.0 0.0 

Mega1optera:Sialidae 0.0 1.5 0.0 0.5 0.0 

Coleoptera 0.0 0.0 0.0 0.0 7.7 

Diptera:Tipulidae 0.0 0.1 0.0 0.0 0.0 
:B1ephariceridae 0.0 0.03 0.0 0.0 0.0 
:Simuliidae:1arvae 0.0 0.5 0.2 0.0 9.1 

: pupae 0.8 0.0 0.0 0.0 0.0 
:Chironamidae:1arvae 4.1 0.53 0.0 22.5 7.3 

: pupae 1.5 0.1 0.0 0.5 0.0 
: Rhagionidae 0.0 0.0 0.0 0.0 6.4 
: Empididae 0.0 0.0 0.0 1.4 1.8 

OIHER AQUATIC INVERTEBRATES 

01igochaeta 0.0 0.0 0.0 0.7 0.0 
Hydracarina 0.0 0.0 1.1 2.8 2.3 

TERRESTRIAL ARTHROPODS 

Ephemeroptera 2.6 0.0 0.0 0.0 0.0 
P1ecoptera 0.0 0.0 1.1 0.0 0.0 
Hemiptera 2.0 0.9 8.7 3.8 0.0 
Trichoptera 0.0 0.3 3.7 0.0 0.0 
Lepidoptera 0.3 2.43 20.6 4.8 0.0 
Hynenoptera 3.8 0.5 10.0 0.0 0.0 
COleoptera 6.7 0.5 22.8 1.9 1.8 
Diptera 37.5 4.8 21.7 48.6 10.0 
Dip1opoda 0.0 0.0 2.2 0.0 0.0 
Arachnida 1.3 0.0 1.3 0.0 1.8 

TERRESTRIAL GASTROPODS 0.0 0.0 0.0 0.0 15.4 



TABLE C-XXVIII 

M3an numbers of various food j terns in brook trout stanachs in which they occurred, 

Ruisseau du Petit capucin mainstream station, 19 Jtule to 4 October, 1977. Gaspe, Quebec. 

19 June 22 June 1 July 11-14 Aug 4 Oct 

AQUATIC INSOCTS 

Epherreroptera:Heptageniidae 5 
: Baetidae 2 6 1 1 

P1ecoptera 3 26 1 1 

Trichoptera:1arvae 1 5 1 2 5 
: pupae 1 

Megaloptera:Sia1idae 2 1 

Coleoptera 2 

Diptera:Tipulidae 1 
: Blephariceridae 1 
: Simuliidae: larvae 2 2 1 

:pup:1e 1 
: Chironomidae: larvae 1 3 13 2 

: pupae 3 1 2 
: Rhagionidae 1 
: Errq?ididae 1 3 

OTHER AQUATIC INVERTEBRATES 

Oligochaeta 2 
Hydracarina 2 1 2 

TERRESTRIAL ARlliROPODS 

Ephemeroptera 1 
Plecoptera 2 
Hemiptera 3 4 2 1 
Trichoptera 1 1 
Iepidoptera 1 2 2 2 
Hyrremptera 1 1 2 
COleoptera 1 1 3 2 2 
Diptera 8 2 4 20 2 
DiplopXla 1 
Araclmida 1 1 1 

T.ERRESTRIAL GASTROPOOS 1 
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