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Report No. X. Oeoology ot Gol4m1ne brook.

B7 1. A. Col1n Niool

Introduction.

During tbe m_r ot 1939 a oaretul survey ot Goldmine brook

we. I118de in order to torm a background tor .olmon planting experi­

_nb. Temperatures, water lnel. and biotic oonditiolY were

tollOlt'ed •• clo.ely as tield oondUion. permitted snd are described

'1'opo9'epbr.
Ool4miDe brook i. a IIIIIlIll woodland stream emptying into tbe

west side ot )4111 lake three-qu.rters ot tbe distenoe troa ita soutbern

end (...ide map 1). One .nd one-helt mil•• in length, it rulY .nUralr

through .n .re. at ferruginous and gr.phitic .lates (No...a SooUan

.b.et DUIlIb.r 38, Geological Sur.... Canad.,1886) whicb .r. expoa.d

in the oa.oad•• - tb. region ot max1mUa d.ao.nt - and, torming

.h.l..... and 1.4ge., caus. tbe _ter in tbis region to pour down

1n 11ttl. fall. and ritfl•••

J'ollow1ng tb. oour•• o~ the brook from mouth to bead_ter.

tbe following regiolY _y be disUngu1ahed (... ide map 2).

1. Silty .ection at mouth.

2. Gr.v.l section in open pe.t bog between aldera and lall: ••

3. Lower stony.ll:lttom of stones and gr.....l.

4. Cascsdes or recky aection. Solid" rock and bould.r•• Upper stony.

S. Fir.t still _ter whicb broad.ns out into a pool forty teet
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Above this point there occurs s second atony stretoh lesding

into s aeoond 10"8 still-water which receives on ita north side

s tributary draining a slll811 bog pond. This second st111 lesda

into a stony rill which soon bres -s up. palmately. into a number

at teeders draining" sphagnum-slder SW8.li1p.

The above regions' may be subdivided into niches s ccording

to their biotic content.

The brook slternates in its course through areas ot woodland

snd bog snd is bordered by plants oharaoteristic ot the Canadian

zone. The bog bordering the lower reaohes is tormed oatly ot

gruses,~ and Eriophol'Wll. TIlia is tollowed by alders

(£!!!!!.~) but. where the descent 18 more rapid, white and yellow

biroh (~pepyritere snd l!. ~). bals8lll tir (Abies~).

red end IlDUntain III!Iple (~~ and!. spioe1iulll) olothe the

bsDlta. Some at the herbaoeoua plants present include Chiogenes

hiapidula.~~.~~,!!:!l!!.~.

~~,~~.Aspid1umap1nulosum.~

ibUis.~Clal"on18ne.~.~.PhelSopteris

~ end PollJ)Odium~. The sUll-wsters run through

sress at sphagnum bog and!:!!.!! and the banks are overgrown wi th alders.

~~,~ §1auoophYlla.~ politolia, Ledum

groenlandicum and~ oalyoulata. '

The vegetation cover is important in regulat1ng the amount at

aun11ght whioh reaohes the streom. Stretches ot the stream bed whioh

sre br1ghtly 1l1um1nated eupport rioh algal growth. other teotors

be1"8 tsvorable. The sUll-wstera. tully exposed to the li~' snd
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and beooliling heated, form a reserTe of werm water whioh is alawly

oooled as it passea through the shaded portions of the stream.

The floral co position ot the stre8lll itself i8 l1m1ted in

numbera and apelliea. Exsm1Detion of the water ot the mouth by

Kr. H. Leverin of the Department of Minea and e80uroes revealed

s pH of 6.0 and thia law figure 18 perhapa significant in view

oftheabsenceofsuohoaloiphilesas£!!.!!!.and~.

Colleotions of algae were llIlde during AU@I1at from varioua

parts of the brook. Different speoies were abundant in illU!J.iDated

and exposed plaoes; and during the latter part of the ilUnmer tha

upper rook)' stretch becBlile ohoked with ChlorophYOeae, Rhodopbloeae,

and Baoillaraeophloeae.

Long Jelly-l1ke strings snd musea of Tetraspora ooour in

the IIlower current of the rooky and stony stretohes and fill the

quiet side pools till they have a gelatinoull consistency. This

'plant prefers bright sunlight and extenda its range 1111 the water

level fallll and the water beoomes less turbuleIIt.

~. Long oordll of thia alga were found in the sunlit

are. of the upper and lower stony seotions \lIbere it is attached

.. rooka in flowing water.

Another species of green alga,~, was found in

sbundance assooiated with Batrochollpe1"l&Wll in the rock)' stream.

It waa fruiting in early August.

Other Chlorophyceae were rarely observed. A few apec1lllens

of Mougeotia were seen in the oolleotions and some desmida

(~and~).



Czanophloeee were not oo.->n.

A single speoies or Rhodophyo..e, Bs1;raohospermum, was

oolleoted. This plant grows abundantly in tutts on the rooka at

1;he upper rooky seotion. It varies markedly in colour, ranging

trom Olive-green to deep blue-green depending on the 8lIlOUn1; at

Long ribboll8 and oords at a oolonial diatom (Dentioula?)

tlourish in the oasoades and in the stOIl7 portion at 10he stresa.

It seemingly has low 11~ 10 toleration and 11'111 grOlY thiokl,. in

shaded situa1;ions tree trom other algal growth.

In both shsded and SUDD,. porUolIII at 1ibe atream the stones

were touDd 1;0 be oovered with s greenish algal growth. Sorapinga

and examination revealed desmid. (Stsursstrwa, Clo.1;erium),

tilsmen1;oua Chlorophyoeae, and tilamentous and non-oolonial distollUl.

Suoh growth ~a 1mportant as furnishing toad tor 1II8n7 inseot larvse;

and the,main 11m1ting taotor ~ its abundanoe, aside trom an1mBl

broW'il1ng,is the llIIIOunt at lIUnl1ght, small in amalnt 1ohroughout the

sha'" 10 er stony and oaaoadea seotions at the streaJll where the

_Jo.lty of the salmon "try were plmted.

'Seversl species of aquatio moases torm thiok msts in the

ossoades and rills where the water pours over the stones. The,.

oonstitute a distinct niche and barbour many large tipulid and

triohopteran larvae.

PhsnerQllll8 are restrioted to the stills and slow-tlowing

portions at the brook. At the mouth 1lbere the brook debouohes into

the lake and the bottom is s11ty,!'!Z!!!.P!!!!!~ is the dominsnt plsnt.
Sparganium,

In the rooky stretoh occur Eriooaulon ~,/and the two
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bledderworta, Utrioularie vulseris end £. intermedh.

ie bordered b:r~~ end NlIIIpheee edvelUl, tlae letter

extendiDg out into deeper weter, end oonteine several epeoies ot

PotOlllDsstonend~.

Four epeoies ot tish were observed in the brook: ~!!!!!:..

~~,Aneills rostrereeDd~diephenus.

Only one spe01lllen ot the lest named was 1buDd and the t ooourred in

the mouth where it end some ot the lake oyprinids probably asoend

intrequentl:r.

Eels are oomperatively tew in IIWIIber lIIld were intJlequentl:r

observed. J'our speoimelUl were colleoted end en examination ot the

brook et night (.Tuly 28) showed ten present. '!'hese were all under

twelve inches in length end were observed only in the lower part

ot the strealll. There ia probably aome movement to and trom the

lake dUring the course ot the swamer since a trap set a t the mouth

and ettectively blooking the entraDOe to the stream aeoured aeTeral

~ok trout were syatematioslly removed by H. C. White and

~lt to prevent predation on the ealllOn tr7. Seining end angling

were employed. The total nUlllbera ot trout oeught or obaerved in the

varioua portions ot ~he stream are as tbllows: Gravel seotion and

oasoades 1'2; still-water 21.

Sslmon try are conoentrated in the gravel stretoh between the

alders and the mouth. TWenty-tive were estimated to be present at

the end ot July. Perr are well-d1etributed along the course ot the

stream as tar as "the tirat sUll-nter end were oounted by H. C.

White snd myselt on the aight ot September seTenth.



'l'hree salmon were reported by Ml-. Whit e aa apawning in the

lo_r gravel stretoh 18st tall and the reMs were examined this

spring.

Amphibia. The mink trag (Rana septentrionalls) ooours abun­

dantly in the lake st the mouth at the brook and in the lower

portion. !!!!!!. sylvat10a and~. pelustris were found in the woods

along the stream'a edge, the tormer being oomparatively rare, the

latter common; whUe the green trag (RaIl8~) is well dis­

tributed along the lIbole oourse at the brook and is psrtioularly

abundant in the atill-waters where it breeds. ~~ was

oooasionslly observed sw1l11l1ling in the brook.

The birds observed were typioally theBe ot the Csnsdian zone.

Predatory speoies detr1mental to tiah are very tew; bitterns ooour

at the mouth ot the brook While the greta blue heron waa obaerved

both at the mouth 8;Jld a quarter ot a mile upstream.. The last two

speo1es probably oonlll1me some aalmon and trout try and larger trout

near the mouth.

Red-eyed aDd aolitary vireos.

Black-pOlled warblar.

Blaok and white warbler.

Megnol1a warblar.

Myrtle warbler.

Black-throated green warbler.

Borthe rn yellowthroe t.

Alder flyoatoher

Yellow-bellied tlyoatoher.

Olive-sided tlyoatoher.

Wood peewee

Ruby-oroWlled kinglet.



SpeOisl s 101081110 ion wall devoted to the inseots

ot the brook during the 8UDIIII8r. Different seotorll ot the streem

bed were periodioslly exeminedl imagos of various groups were

oolleoted With s hend-Det; end s series of ohee.e-oloth bsss were

suspended .aver 10 be stream in d itterent looalities trr oatohing

emersill8 adult.. 'l'hese nets were five in number, two teet in cUs­

meter, and were arranged slong 10 be stre8lll ss follows (vide map 2):

Net Al • Grsvel - shallOlf, shaded pool with a stol17 bottom.

Net A2 • Sim11sr loostion s short distanoe upstresm.

Net B. Casosdes - ..11 pool between ritfies. Bottom ot stODeS and

exposed bed-rook. Shaded.

Net C1 • Cssoedes or rooky passing into first still-water. Bottom

ot atones covered with a deposition of 81lt. Exposed to tull

aunlight.

Net~. J'irst still-water. Bottom ot sort s11t. In tull alnlight.

'l'he .nets were exa.m1ned onoe s week or oftener ss Ume permitted

snd 11; 18 believed that they Sive s good indiostion ot the IItresm

fSUIlll exoept tor· wholly squstio speoies snd suoh forma ss live in

the riffllis, e.s. simul11ds whioh only occur on rooks in s fsst

.rrent end lsrge tipulid larvse whioh ocour in lIlOSS emong the

~.)(elllbersofboth8Uborders,Arthropleonssn4

Sllmphlpleona, were present in quiet waters throUShout 1he length

of the brook. Speciea of the former sroup were tound sbundantly

on the surfsoe of the water during JUly snd Augu.t while individusls

ot the latter group were relatively soaroe.
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:lphemeroptere. J1:phemerids were less co on tIlsn the other

two dominant aq)latio groupe. Triohoptera lind Pleooptere. A tell'

individuals were obtained trom the still-wsters; but tile most

sbundant speoies wss Stenonema, a farm adepted to fast water sDd

oolUrring in large nUllllbers under the etoDes in the ;l8soades. It

_s aleo observed to a lesser enent in the lower stoD7 eeoUon.

The greateat eme~genoe or this grcnp ocourred from Jul;r eeven to

twenty-one (vide figure l).

~. Speoiea or SlI!\J!!trum and Borer1e ooourred through­

out the length or tile brook. Both these species were common in

the bog ebw t the mouth and ooursed beok end forth in the sUllllJ'

parts at the brook; thllT were aleo oolleoted in nUllbers tram the

tirst and eeoond sUlle.

!!!l!!:!!. nymphe'were oolleoted neer tile mouth, lower and upper

rooky parts end in the tiret still weter and were ubiquitous in

distribution, ooourring 1Ib.erever the current wee elaok.

Sroetrum nymphs ware obaerved in the tirat still-wster sDd

1Jl the e11ty pool dieobargiDg into the leke.

~ end Enalle6J!! ware ebundant tOnIlS about the mouth at

the brook and. in the first atill_ter. CalopterlJ[ waa observed

on several ocoasions in the lower rooky sree and the rooky stream

above the firet still, oomparable oeoologioal habitats.

Pleooptere. Stonefl)' nymphs were the oheraoteristio forma

fennd on the Wlderside of stones in the raoley and ossoedes aeotions

of the stre8lll. Two apeoiea were observed: a smell green perlid

emerging during the monllh of June in large numbers snd absent

thereafter (vide figure 2); and a allBll brown nemourid whioh was
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tound in the nets all aUllDller (A, B, 01 ), but emerged in maximum

numbers during July (tigures 3 and 4). This speoies is tolerant

of slow ourrent and rsther silty bottom tar it waa tound trequently

in the net at the base ot the tirst still (01 ) where perl1ds were

wholly absent (tigure 4).

Hemiptera. Speoiea or this order were tew in number.

~ ooourred throughout the length ot the brook, oolonies be1Jlg

in eaoh ot the pools and in the still-lIIIters. They are sotively

predaoious snd 1Ildiylduela were seen attsoking large Upulids

and other tlies whioh were osught on the surfaoe tilm and beiug

osrried downatream.

J. tew~ nymphs and a~l1;s were oolleoted in the pool

near the mouth and in the tirst still-water.

COl.opters. J'our speoiea ot beetles were tbuDd in the brook.

'rhese include _bel'S ot the tbllowing tsmilies: Halipl1ds••

Dztisoida., Omsomelida., and Gll'1J11d•••

Haliplus. One epeo1aen lIIIS oolleoted from the tirst st111-

~. La1'Tae snd sdults ot this geIDls oocurred in abundanoe

in the still-lIIIters, beiDg observed about the mouth llIld in the

tirst and seoond stills.

~ (Oursomelidse). This beetle ocours commonly on the

leaves of the oowll1y (NllllphaeB advene) near the mouth and in

the still-waters.

A single specimen each at a amall dytiscid lerya and adult

were found in the tirst still.



~A'I"",_cd'e'.(?';..t'"~k_j

4//.J. C'...,~-'~~

,/-"f.-"'"

t

~..._~. d,,~ ("*~""/--"I

6e A?/t:' ..c~_ Jr. t'"/

~. m >1 ~"



'l'richoptera. Speciea or Polyoentropidae WlIre the IIIOst

abUlldant mtlllbers at th1e group bbtained in the tixed nets, ooourrinc

in all parts at the streea but partioolsrly in the lower part at

the tirst still (tigure 5). A _all nUlliler vt l~hl1id end

large phryganeid 1m&gos were ceught in the firat still (net 02)

and oases at limnophilid larrae were tbund attaohed to the under­

side at l11y pads abwt the mouth at the brook.

'rbrwghout the aummer minute h)"droptil1ds were oaught in all

the nets, oot partioularly in the atill-waters.

During ;Tune there was s smell emergenoe at mo11anids in the

lower rooky seotion. Bi@llteen speoimens were seoured trom ;Tune

twenty-two to twenty-seven, a oomparatively BIDIIll nUlllber.

Lepidoptera. Smell pyralid moths t a group oontaining

speoies with equstio larree) were tound on the ll1y peds sbout the

mouth at the brook.

~.

~. 'l'b1ll grwp 111 biologioe11)" most important

among the alluatio inseots present in the brook. • N\Jmerws speoies,

some at them miorosoopio in size were present in large numbers

in all the net. throughout the IIUllDer (vide figures 6 and 7).

During ;Tuly the stones in the brook were coTered with silt osses

inhabited by ohironomid laMae and in this month a large emergence

tor the lower rooky seotion (;Tuly seven to twenty-one, tc1gure 6.).

These tlies were ab.1ndsnt, though to s lesser extent, in the oasoades,

and were round oommonly in the still-wster nets during ;Tune. de­

creasing greatly in numbers during the rest at the summer in this
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~. Very few simul1ids were osught in the neh

sinoe .these were, of neoessity, plaoed in situations uninhabited

by larvae of this group. However, larvae were present in abundsnoe

throughout the Il1mmer on the ll1rfaoe of stones in the riffles and

little falls of the oasoades snd lower rooky sections of the stresm.

Dol1ohopodidae. A total of five individuals of this family

were osught in net Cl at the lower part of the first still from the

latter part of June to the end of August. The grOllp is considered

to be of minor importanoe in the biolosy of the brook.

'l'ipul14ae. 'l'he only apeoi.. of this family oaught in the

nets was a small green1all apeoies emerging in some sbundsnce in

ne1l Cl during late July ald early AUl!J1st and sbsent thereafter

(figure 8). A large tipul1d larva waa oolleoted frequently in

the thiok moBS whioh flourishes in the fast water or the oasoades,

SM several ilD8gos were oaught in this location.

Cul10id imagos were oolleeted throughout the lengtlL ot- the

brook 1ll JUne and JUly and 1hey breed in the still-wallers; but

none were found in the fixed nets.

Sunmtary of Inaeot Investipt1on.

It 18 oonsidered that ohironomids, being very abundant in

numbera, would afford a plentiful food supply for salmon fry;

and are biolOgioally very important, forming as they do the baais

of s food obain. Collembola are another ab1ndant group. Stonefiies

ara next moat numerous, perl ids during the early pert of the aeason,

nemourids throughout the su:mmer. Triohoptersn oases of varillll.s

speoies are sbundantly distributed along the oourae of the brook;





of
silken houses~psychomyidsare present in all the suitable niches

on the surfaces of the stones; and the sandy cylindrical csses of

another species are often conglomersted together on the surface

of the rocks. Ephemerids are most abundant in the faster water

where they view wi th the stoneflies in number.

Other invertebrates.

Planaria ap. isabundsnt on the undersurfsce of stones in

the rocky and cascades sections. A few leeches and annelids were

observed in the lower part of the stream. Hyallela~ occurs

in the still-weter as well as a smell fauna of plankton, ostrscods

and copepods. A fresh-water sponge which grows abundantly in Mill

lake slso occurs in the still-waters and slower portions of the

Temperature.

A thermograph was left in the lower rocky section of the

stresm s short distsnce below the csscades (vide map 2) from

July eight to August twenty-eight. The maximum variation in

temperature for this period was from H.ooF. (22.8°C) on July eight,

, p.m. to .5,.ooF.(ll.(,°C) on July eight, .5 Ql.m. The water is

coldest from .5 to 7 s.m. when the curve fla ttens out, beginning

to rise again at 8 a.m. and reaching a peak at 2 to , p.m. when

it dropa again (cf. thermograph records at end of report).

A series of temperatures taken on July twenty-nine every

'0 paces (68 feet) along the length of the brook during the peak

of the day reveals a IIErked lowering of the tempe'rature as the water

passes down the cascades (figure 9,curve I, and table 1). As the
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water passes from the shaded stream above the first still into

the sunlit still-water it becomes heated 4.,5,·C. In passing down

the shaded cascades it drops 6~c. until, in the lower rocky stretch,

the temperature becomes fairly constsnt at 18°c. Again, on leav­

ing the ahade of the treea and entering the open, sunlit bog, it

becomea heated gradually to lake temperature (26.0 0 c.).
There are springs along the course of the brook discharging

both through'side-rills and through the grevel bed of the stream

itself. That they have some local effeot on the temperature is

shown by ourve I, figure 9, where some of the marked depressions

in the curve may be oorrelated with visible springs. But there is

another factor involved, pr~bsblY cooling of the water by evaporation

as it pesses over themsnysmall falls of the casoaderegion.

Graph II, figure 9, showa a similar series of temperatures

taken on August fifteen at ,5.30 to 6.30 a.m. when the temperature

of the stream is at its lowest. The temperature throughout the

length of the brook is fairly even, 1°C. higher in the still-water

than in the rest of the stream.



In an attempt to eTaluate the relative etteot ot .unligbt

and ahade on the temperature ot the brook, detailed temperat'~rea

were taken aver a amall aeoUon ot the atream on both aides in

the lower rooky region. These are plotted in figure 10. One

Tisible spring disoharges into this seotion ot the brook on the

south side and its etteot 18 shown in oune II where there is a

depression at thiS point. No oooling ocourred on the north side here.

A amell oorrelation oan be seen between the amount ot sunlight

and the temperature ot the brook, the water beooming warmer atter

pass~ng.through lighted areas, snd oooling atter passing through

e shaded regio.. The brook elso tend.s to·be warmer on one side

when that side is illuminated and the other side shaded b,. over­

hsnging TegetaUon.

SUDularyof temperature.

'1'be portion ot the brook moat aooeaaible and suitable tor

tr,. planting 11es below the tirst still"""llter. The I118x1mum temper­

ature Tariation tor this region during the s_r months (baaed

on therwograph reoords and isolated readings) 18 oaloulsted to be

30~0·0 to 12.'·0 for water leaVing the atill and entering the

upper rooky stretoh; 22.8·0 to 11.6·0 at the toot of the o88oades;

and 20.0·0 to 12.0·0 in the lower rook,. stretoh near the mouth.

None o~ these temperatures are lethal for salmon rr,. and but tew

were planted 1mJIIed18 tel,. below the tirst still where the water

The still, fUlly exposed to the sunlight, beoomes hested

during the day snd torms a resene ot warm water whioh eleTates
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the temperature of the lower part of the at ream particularly

during the day, to a amall extent at night. Cooling of t4e

water as it passes through the cascades and rocky sections is

probably clue largely to evaporation; a small initial cooling may

be due to irradiation when the water nrst leaves the still alld

enters the shaded portion with lower air temperature.

Colour of the water.

Goldmine brook drains coniferoua woodland and sphagnum

bog and passe~ through two still-wabrs with thick s11ty bottau

where tllere is a considerable deposition of organic aed1lllent. There

are alao exposed ferruginoua rocka alOIl8 ita courae. The bog water

in the second still 1& deep brown in colour, becoming lighter in

ahade as it pasau through the firat still and quite clear in the

lower part of the stre8lll. It never entirely loses its colour.

A seriea of water aamplea were taken from the brook on Augo.1at

eighteen from the mouth to the hsad of the. first atill a:ld these

ahowed, with two exceptiona, a graded change in colour intenaity.

The water waa derlteat in colour in ·the roolty rill above the first

st11l and became increasingly lightar as it passed through the atill,

the upper rocky stre8llland the oascades. It was almost clear in

the grsvel stretoh outside the alders but after passing through the

s11ty pool immediately preceding ita discharge into the lake it

again became darker.

This colour is due to organic motter resulting frail vegetal

decompoaition; and it ia considered, from field observations that

iron oxidea carried to the surface by spring seepage are aoon

precipitated and add nothing to the colour of the strealll.
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A reoord waa kept at the water leveliJl a pool in the

lower part ot the stream during the month at Auguat. The water

varied one and one-halt inches in height during this period,

rising rapidly after eaoh rain. OWing to a partioularly dry

s\llllJller the water level was very low and lett two-thirds at the

stream bed exposed in the lbwer part ot the brook.

Summary.

In order to torm a baokground tor salmon try planting

experiments an oeoologioal aurvey ot Gold1Ji1ne brook was made

durtng thea~~mmer ot 1939. Temperature and other physical

o'onditions, the tauna and flora were studied. Speoial attention

was devoted to the aqustio inaects ainoe theT constitute the food

at the yo~ salmon. An attempt has been llIIIde to evaluate some

of the fllotora inaofar as they sffeot this apecies at fish.



Table 1.

Water temperaturas of Goldmine brook, taken ever,. 68'.

July 26, 1.4' to 3.:'5 p.m. Sky olear. Air temp., 2 p.m. 21.2'0.

'l'eJIlp. Temp. Remarks.

Rookyatrealll
Mouth of rook,. atream
Upper atill
SUrfaoe 7' frOlll ahore
Same position, l'deep.
A apring diaohargea here.
21.0'0.
Spring, 17.'"0

Lower atill
Beginning of upper rook,.

Upper 0880adea

Foot or cascades
Thermograph ppol

19.8'0.
19.1
19.4
19.'
20.0
19.3
19.3 Mouth of a spring 14.9'0

g:~
19.4
19.1 Mouth of a spring, 16.4"0

i;:~
19.0
19.1
18.,

~g:2
21.8 Open bog
23.8 Temperature at mouth
26.2 Leke temperature at the

llla1th.



Wster Tsmpereturss of Goldmine Brook.

l' Auguat, 5.23 to 6.30 S.lII. Sky olear. A1r tempersture 10.0·C.

Temperstures taken "err 30 paoes (68 feet) downstream.

Temperature

15.7·C
16.2
16.4
15.4
16.1
16.4
16.6
16.6
16.8
17.0
17.0
17.0
17.1
17.2
17.0
16.9
16.7
16.1
16.2

16.1
16.0

g:K
15.8
g:.~

g:Z
15.6
15.8
15.8
16.0
1.5.9
16.4
16.2
16.1
16.1
16.0
16.0
16.1
16.0
1.5.9
1.5.8

Rooky stream.
Upper still-water
Outlet of spring 10.4·C

Outlet of spr1ng 13.4·C

Beg1nn1ng of uppar
rooky stretoh.

J'ootof ossoades
Thermograph pool.
Lower rooky

Temperature

Outletofaprtns
14.9·C

Outlet of spr1ng
15.0·C

Out1etofspr1ng
1.5.0·C

Mouth of the brook
Lake temperature
7 feet from the
mouth.



North Side
Temperature Remarks

Table 3.

Watert t7P~r:;~~s3°j5~l~~:r~~o~io~~~r T~~~~~a;~:;o~; north
~:r:Outh sides tak;n ev;ry 5 paoes (16.5 teet) dli>wn stream.

SouthSide
Temperature Re!118rlls

20,8°0.
20.8
20.7
20.1
20.8
20.8
20.8
20,8
20,8
20.5
20.7
20.7
20.5
20.7
20.6
20.6
20.8
20.7
20.8
20.8
20.8
20,6
20,.5
20.4

~g:~
20,5
20.5
20.4
20.2
20.1

~~;g
20 • .5
20,7
20.0
20.3
20.2
20 • .5
20.5
20.5
20.5
20.3
20.4
20.5
20.7

Deep shade
Medium shade
Deep shade
Daepshada
Full sUnlight
Fullaunlight
Fullsunl1ght
Full sunlight
Full SUnlight
Medium shade

edium shade
Full sunlight
Full sunlight
Medium shade
Medium shade
Deepahsde
Deepshsde
Deepshsde
Medium shade
Medium abade
Medium shade
Deep ahade
Deepshsde
Deep shade
Deepshsde
Deep shade
Medium shede
Deepahade
Deepahade
Medium shede
Deep shade
Full wnl1ght
Medium ahede
Medium shade
Medium ahade
Deepahade
Deep shade
Deep shade
Deep shade
Deep abode
Deep shade
Deep shade
Deep shade
Deep shade
Deep shade
Full aunlight

20.8.°0
20.8
20.7
20.2
20.8
20.7

~g:g

20·5
20·5
20.5
20.7
20.5
20·5
20.7
20.8
20.7
20.8
20.8
20.8
20.7
20.5
20.4
20.0

~g:g
20.5
20.4
20.3
20.2
20.1
20.6
20.7
20.5
20.6
20.0

~g:~
20.5
20.5
20·5
20.5
20.5
20.6
20.8
20.9

Deep shade
Mediwn shade
Deep shade
Deep shade
Full aunlight
Full stull ight
Full sunlight
Full sunlight;

spring 17.9°0
Medium shade
Medium shsde
Fullshede
Fullsunl1ght
Full sunlight
Medium shede
Deep shade
Deep shade
Deep shade
Deep shade
Medium shade
Medium shade
Deepshede
Deep shede
Deepahade
Deep shade
Deep shade
Deep shade
Medium shade
Deep Shade
Deep ~hade

Deep shsde
Deep shade
Full sunlight
Medium shede
Medium shede
Medium shade
Deep shade
Deep shade
Deepshsde
Deep shade
Deepahade
Deep shade
Deep shade
Deep shade
Deep shade
Medium shade
Full sunligh1;
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AppeIl4l.x 1.

List or plants oollected et J40eer river and vioin1t7.

~~. ser r., t1elds. Aug .10. In nower.

~ Clayt·onisna. Goldmine b. Aug. 30. oode •

.£.~. Goldmine b. Aug. 30. Woode.

~~. Goldmine b. Aug. 30. Woods and bog.

Phegopteris pol:vpodioidee. Goldmine b. Aug. 30. Woods.

POlrpOdium~. Goldmine b. Aug. 30. Woods.

Aspidium Thelyphria. Goldm.1ne b. Aug. 30. Wet woods

Aspidium spinuloaum. Goldmine b. Aug. 30. Woods

Dioksonia punotilobuls. 14111 lake. JUly 17. Wooda and rields

~!!2!.!!. !loser r. banks. Aug. 1.5.

~ aQuilina. lioaer r. Ju17 20. Wooda and olearinga.

Aepidium noveboraoenee. Goldmine b. Aug. 30.Woods.

!!.!!!! pol1rol1e. Goldmine b. 26 JUne. Boglend. In !lower •

.£!.!!! palustris. West branoh. June 26. Mersh. In nower.

Crpripedium eosule. Goldm1ne b. June 26. Bog. In nower.

Euphorb1a pol:vgonlrol1e. Helibut 1&. June 2.5. In nower. Rooks.

Vaoo1nium 0gooccus. Mill lake. J\iJle 26. g.

~ gleuooPhllle. IUllleke. 28 June. Bog. In !lm¥er.

~~.oserr.Sept.6.WOOd6.

Chiogenea h1&p1~ula. Jul7 7. Goldmine b. Woods, moist gro\lnd.

~ .!!2!.!'el1e. July 7. Goldmine b. \"/oods. In nower.

~ g.!!eonJandioum. Mill leke. June 28. Bog. In nower.

Aral1a~. July 7 • Goldmi:le b. In !lower. Woods •.

Chemeedephn~ oalyculate. Mill lake. July 7. Bog.

~ gale. Goldm1ne b. Jull 7 Moist banke.



Appelldh: I. (oonUlII1ed):

~~. Goldmine b • .July 7 ist Vloods. In flower.

D. 10ngifol1a. Mill lake • .July 7. Bog. In flower.

Eriooaulon~. Gold1:l1ne b. and I.Ioser r • .July 14. In flower.

~ Dortmanna. Goldmine b • .July 14. In water.

Utrioular1a~. Goldm1ne b • .July 14. Water and bog.

Nympheea advena. Mill lake • .July 14. In shallow weter; flowering.

~~. hoose head~ Sept. 9. In flower. Pond.

~ TUlgar1a var. americana. lUll lake • .July 14.

~~.Mill lake • .July 14.

CalypOIOn pulohe11a. ill lake, .July 14. In flower.

Neoum 11'euch. July 2.3. In flowef.

~~ 11 lake. July 14. Peet bog. In flower.

NY!llJlhoides~. lIoaer r. July 1,5. In flower.

~~. 1.1111 lake. Aug. 7. In flower.

!!. !!!!!:!. Mill lake. Aug. 7. In flower.

!!!!!:~. lUll lake. Aug. 7. Peat bog. In flower.

~!!!!!-~. NecUlll '1'euoh. Aug. 21. In fruit. On rooke.

LY81maoh1e~. 1.1111 lake. Aug. 7. Bog. In flower.

~ purpurea. 14.111 lake. Aug. lB. In hower.

!!..~. Mill leke. Aug. 18. Bog. In flower.

Sef\1ttaria latifol1a • .IIill lake. July .31. In nower.

!E:!.!~. ill lake. July .31. Bog. In flower.

Hyperioum elliptioum. Mill lake • .July .31. Bog. In tlower.

Menyanthes !!.!!.ol1ata. Eoum Seoum. Jul;y .31. Bog. In flower.

Galeop81s~.Moaerr.Aug.8.

Spiranthea~.Mill lake. Aug. 2. Dry fields. In flower.

S. ROlll8nzofr1ana. White i8. Aug. 21. In flower.



.A.ppendlx I (oontinued):

~~. ite is. Aug. 21. In nower.

~~.lAoserr.bsnk8.ug.23.InnCllller.

!. tlallllllUle ver.~. Moeer r. benka. Aug. 23. In flower.

Appendix II.

StO!:1lloh enalysie of nine elvers.

Collected et the llIill lake brook demo 29 .Tune, 11 e,m.'

Length

1.5.5 em.

2••7 om.

3.5.50.

4.5.8 om.

5.5.4 em.

6.5.5 em.

7.5.6 em.

8.5.600.

9.6.8 em.

hpty

Chironomid larva -1

Chironomid larvee - 6

Silllull1d larn. - 7

ertzpebbl.

Peroentege.

8010

70

30

50

50



R.port No. XI. .1JJI1D1ll'J' .port Oil tbe __U .. b1rd.

of MOII.r R1ver, Oft oot1a.

By H. C.

n.rt.,..,_•• ba..,.
ahon that oontrol of the f1a1l-eatq b1rd. may .,. 1'1'0. dastruaUoll

larp nUllbera or aalmon ..4 'rollt. In oth.r ar.88 a1ailer to til.

Mar arM riYal' wllare. on all4 Uout ara ~. dDal._' fiabea 1_

flood-aw.pt .'na a wh101l apea1ally subjaot to b1rd a"aok,

b1rd oontrol IllaT be oona1darad a lIollaasallrT part of f1ah oon"naUon•

.BOIlI• .,ar, on a a with 1 sa araaa 01' a1 ish tar 4 a'lU8Uo

.,a•••UOI1 and .1\)1 _rClUa aped.a of fish.. , oou1darebl. 1n.,..U­

.aUOUI on tha 1ntarralaUouh1 a or ~a .,ariou. apao1a. or ·f1ah..

aDd GIl 'Ile t ••d1.. babUa or tbe b1rd••ould be raqu1r 4 bafora ll1IT

aonolua1ou ragard1ac tha ••0Iloalo atatua ot th. t1ah_U b1r"

would b. juaUtia'.

of tb. aOllth_' Mora 18 OIlS ot tha la'tal' 'TPll.

Thh paa' _.1' (19M) our obHnaUona ware lsI' elT coJl1'llI.d

to the IowaI' rt ot the 1'1.,.1' a only II. ta. tr1 ps .ere 4a to anT

of tbe up I' parta. • n apa01 .. or f1a1l-eaUD& birda 11." ..arcs

011 ,be 10lller arts nd ta. oJ) ortun1t tea wara ,otfarad for a atudT ot

K1Mifhhar. ( poa:-!l loroll)

K1ngf1.hers ara soaroa 1n the o.ar r1v I' area aa thayar.

alo much of tbe aouth a •• Tllere .er. ably at aDT ODa t1Jl.e



\bra au' tha a t'ialera on tha lowar

JIllr' at' tba rl"er. 1'10 naa'a or neaUng attaa wara t'o nd on t.ha

r1"ar d thla abaanoa at' aul table neat1 a1 taa lIIl4oub'adly aooounta

t'or tbalr aoaraU,.. A at e at la klD.it'ia ar gaD

feedlng 1n thft '\'101nlt,. or tbe tlah traps and ~t _a obaarftd .any

a41y lnto the aohoolll.

arloa') arsan..ra IMtrgus Dan r 10anua)

ring tbe latter JIllr' at Aprl1 'd aarl,. a,. a tn

mergan..ra, 100aUy oalled "guzar4a" weT aaaa taedl ln tha uppar

JIllr' at tha aatuary. Latar the.a 4i..pp red and nona was aeen on

tbe lower par at tha rl ftr until leta 1n Auguat. In th. tall a

U flook at' abo. 10 t1neen 1'.4 along the lower l111a at' tha r1"er.

al4.nta atata thai "psa1'4a- ar. 0 n throuebout a wlnt.r

tee41ng wh ra"er t.h.re 1a opeD _ter.

Th. rll' r haa araaa rea bl1Jlc the tloo4-..~p, atr.. a whr•

• la••llera wa b.".· tau'" A_rloan rgaD_ra raarl thelr 7Oang. Thl

neareat approaoh to thaaa oondlSl.a on t.ha Moa.r la t'ound on orth

brook wblob 1& tlla ba.t aa 011 raar1ng apawnl area •• ba". tound

on the rl".r. Dur a aur".,. at tllta branob ln A at 1938, w.
tau" th.n a nook ot' w.U-l>!'own ;young mersanaara.

examlne tht. atl'tl.. durlJlC the aW8lllar or 11139 but l\llllbU'll.n workl..

ln th violnlty reported tbat er .osere were on the atre throup-



On pte ber 2, we round at the ..a on Hole, a 1011& at111..~r

Juat belCllf tbe .outh or orth brook, a nook or twanty-ona AllIenoall

.erpU8era. '!'heae duoka whloh were well & own but atill unabla to

tly were aothely teeeU at the t1ma e,. were obaarved. hlrtMn

ot th ae were kl11ed and tha1r stanaoha were preaer'fed tor toocl

analyaeo.

garoe rl yer.. tound that be 1can rc aer

otten reared thelr yo on t e aIUller tr1butary atr a and tha

youna a they matured extended their teedlna ra e to the 111 rlver.

Apparently 111s nook or ner ,eneera at the aon lIoJ.e were Y IlC

whioh hed been reared on ort~ brook and lts trlbutary, st brook.

Oetober 7th two _rpneara ware shot trom a fioek ot so..

III ro d teedlng 1n tbe r1ver Juat above til head or tlde. The

tood analy_a or theee and alao tu duoks kille4 011

are ghen in an eooollpenyl

.!22i.
Tha rood taken by the rpneare 111 the almon IIole is rairly

re r&sentatlTe or the tiahea wbioh we would exp t to be tound in

t t art or t e atrell.lll. The tood included three aelmon perr

(_• .!!!!!:), 3 trout (_. !2!!ll!!IllI), • horned deM(~

Btro eouldu.), 3 supareau try(~~), a

k1111tllh (!!mA!!!l!~), 1at1.k1ebaok (,.!:!l!IIu.u~!J:!!!oSiUMII.L

an4 11 auokera (catoat ua oOlDllleraonl1). Bo\h ill lluabers

and 111 vol e suokera oonatttuted their 11141n ro04. uoltera round 1.

thalr ullet8 raneed up to 17 a. 1n length. Horned de.e or wh1n

• wera taksn ra.8 aeoond 1n OWlbera but thelr total vol e waa aIUl1.

Trout Were aeoond ln vol e alnee two or the threa trout rod ware



J
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. :i .~' 'j?r;," --
),(erganaera shot at salmon Hole, September 2, 1939



at leaat 18 and 13 a. r apecU".l)'. o.les t'rom 1J:l.ao t'lu

ato••d thet the,. had r.turned t'r • .... Th. hird trou' .aa

a 1'1 .rl1 • ...h. 'hr.e lIal'~on parr all 1".lng.u.e au ra'

ro.'h .ere thlrd In "oluae. Other t1ahee t'ound .are 01' 1l1DOr

wport nce. nea ot' one phlblnn e"ldentlT leg bo a

.ere tound In one lzsar'. Thia la the 1'lr.t 101 e In 01U" n rOUa

alllll,.. D at' Iller aneers' lito oh. tha' Vi ha"e t'ound the r ...ll18 01'

a t'roc. This lIllI)' be aooounted tor by the taet that our other

.pee1lllena 01' ....rgan.ers ". n.arly all b en t'ro .a'.ra T1 no

marglnal "eaet tiOD.

The '.0 _raanaera .hot on Ootober '1th on tbe lCllll'.r par' or
the .tr1il8lll • C oontaln.d a allll 01' aa. raau t1'7-0!-'he-,.eaI' and

the.. war. aoa'l)' _aerated. Bither duok oontalud a "oluno

ropreeontina uplIard. 01' 100 t'r,. 'ftl... duak••ere t ..dl In tall'

..ter durl the dOllDnrd mlgratlon at JOuna gaa rasa.

The aDIlly••1I 01' tbe toocl 01' the m.rgan..n ahot on tba

rpree .holl that they ••re "2,l1s111C the nallabl. tood 1'1 ~ea.

The .11Illyaes 110 not 81". any oOlAprehena1V. ploture 01' tbe t.edlna

hahl til at these blrd. throuahout 10M _11011 or o".r auob 01' •

rl".r ay.te .1no. oDlT 10110 10call101•• and '.0 date. are r.pre~ant".

no.e"or. it 111 lIcrth notll18 thot they bad bltlll agU. 6 • 1'18 ••

althoup there 1I.re oth r fi.h•• prellent. Th. other t1l1b•• takon

by the dUoka ••r. DOt "oraolo_ rillhea and mq ba oonllld.red a

1'orap 1'1 .11 1'or th. a&1_ and tro~.

baTe b en tound '0 OOnltltut. In .ome 100&11 Uea aa laportent paM

01' the toocl 01' aalmon parr and tbe



ayatelll. Only one "ae .een in the Yialnit)" lID4 1. t one a' ith

Go1uIW7aa whlah era loaa117 kDDwn cn the

" ie duo"a" are id 1.0 be lntar residant., on thAI open P8fts or

,be rl.er. On the lou arn rl'ur 01~ya. were rOUJId to tee

upOn 7oUD8 a loon but IlO apeol.ena tram o.er rl.or hawe been

HOur d tor atom.ah lIDa17."a.

Great Blue Berona (4J1ea herod1")

Groat Dlue Beron. r.d ala \he e.tuarr thrcU8hout tlIe ..aeon.

Th.,. were cbsernd on lllbroc* .e.eral time. durll1C the ._r allll

.ere round &130 uta _In rh.r. Lin 801141101011.8 alleene. on th.

org ree rt.cr. thelr U.triblltloll we. round to __ aore Daral attar

&1d- ugue, when tbe broct. or the :rear hat lett the Da.'.. A. ha.

be.n our repeated obsernUoDa el..wher. \hie blrd appeara \0 .h~

e prererenoe ror lor. ute This howner does not app17 to tbe )"01UlC

blrda a l.hey are b.slDD1n to rora • a. at tllet \1•• tha7 are

talr17 OlllDh'orou. and ap ar to ta•• UPOIl an,. udab1a ftr1;.brat••

or Ina.ot••
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a' le.. ' 'he sa neu wera very a dan',. er ot 'he 'ron' taken

on 'he1r re'urn troll 'he e.tuery ~owe treah.o ra e by herons.

S1I111ar obaerTat10na were e a' 'he rp,ree r1ver. Heroll8 were

repeatedly ob.e1'Ttld teed1Dc in a aUll we'er on 11 brook Wh10b waa

a tawrite place tor 'rout end alao on lobe in 1'1ver a' the u pel'

end ot 'be aa on hole.

In J'obnny lIl1'h lBke, nure aplaahea ot berona 1ndicated inten­

a1.,e t1ah1n by 'baae b1r a a' one apot 10 'he lBke. re tbe only

0001 tel' r1YV.le1l _red 'he 18ke. 1a plBoe a eV1dently a

re&8UII& pleee tor 'rout a' n bt.

Ou younc beron ted raau1erly dur \be tat.r pill" ot the au Ill'

Jua' abon 'be reok on the ..1n r1nr. 'l'be p01n' a' whioh it ted had

been a COll8l'e&8Una pleoe alao tvr ee1. whioh.ere te.d1 ()Il 'be

saapereau tl'"f bIl' atter 'he heron bed bae te d1 'here tor BO_
weeka the eele lersely d18ap,eered.

Only one Area' blue beron waa taken a' O8er 1'1.,.1' tor a'o ala,.
analya1a. 'l'b18 .aa a yOllJlS b1rd aho' on Sept. 4'h so-AlIl11ea up 'be

'be r1.,er. Ita a' oh oontained 6 saapereau t1'7-ot-'Ia..,.ar, 2 k1ll1­

f1ah cr. d1aphanua), 7 .,el'"f _11 eela, 1 a 11 auoker aDd 1 aa n

perl'. The parr wea a 2-.1nter f1ah about 12 OIl. 10 1lb1ch br u1k

wea 'he dOlll1Dan' tood. • f1ndi ot 7 el.,era in 'he a'omaoh of tb1a

b1rd ral8e. a new quea'10n in conneoUon Wi t~ the ••ono c .tatua ot

the herons .. 'Ileae .atera.

I:ela are known '0 ellt TOU .e n an 10 'and alao '0 ba

ooapet1tor. tor the food ot th.. nah.a. 'l'bu" 1f rona are 4e.'ror-

1na eDJ' ooneUerabla nUlllber ot eel. 'her r be oOlllpilnsaUII& for 'be
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~:t'0l1~ d aal n 10h ~h.,. tIl8llUlelTea dea~ro)".

&l'ea~ blue heron on ~he aer rlver oan be de'ennned onl)" atter ...

haTe a ~horough 1m led ot ~he 1nterreletlonahlpa ot tile t u~.

aa n. eel and heron.

~ (Pendlon ball..e.a)

Oapre)"a ted regularl)" alOJl8 'he oaer 'hrou&'b the 811 er. The)"

began teeU ln the eatuar)" d the 1 er part ot 111 lake eerl,. 1n

)" and contlnue t ..dll18 ln the rlver unt1l tile t1rat ot Sept ber •

.U leaat 'hrea palra oarrled nah fro the 10 r part ot 'he' aer

'0 th lr Deata. We obaerT8d 'he.. oapreya D1 U a Wi t1ah d

when 1 eDUtloeUone ere p 81ble ,be nah ldentitled were auokera

They undoubte41)" IeUl trout durlD tile ND ot aea tJ'OU~ aDd alao

an oooa81onal grUaa. Durl the treppl ot tile tlah o~h grU..

and trout were taleen wl th oapre,. wwnda ln thalr llaoka end Tenl

auob dead or d,.1ng 'J'OUt lodged on t e nob.

Bealdea teedlng 1n the rl Ter and ..tllar,. the,. alao do conaider­

able teedl alo the aaaahore ln the ehall bll)'a.

!'81J'1.,. aooura'e obaenaUone on thalr tee DIt habita ln the

aar river uld e with the ai4 ot hlah-power b1Dooulara.

~ (LeNa argen'atua)

nerrlD8 lla ted regulerl)" throughout tbe au_r~n the loorer

part ot the river. Thelr tood cODaiata lerlel,. ot gaapareaux. eep..l­

all)" wounded aDd apewned tlah. The,. ate alao enr other tieb iob

e tbun no evidenoe on the oeer t they were teed1ng

upon aD1 heal~h)" nab. Haw ver. OD tbe n arb)"
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1;here 18 a arp run ot apawnl .eUa grea1; nooka or gulla

oongre!1lta 1;here and teed upon 1;he apewnin« aJM1t8. There tbq

UdDUb1ledly dea1;roy va.1; _bel'. ot tha

ill!!!!!:!(~ lenU61noaua)

B1UarDa are rare alOJl8 1;ha 08er. occ••lonal one wa. aeen

along J.1111 lalce. Tb.y were no1; abundant enougll 1;0 be ot aDJ' algnl-

~

"'rlcan _rpnaer. and grea1; blue berona are 1;be only bl1'48

on tbe 1...1' par1; ot 1;he er rl.,.er whUll, a1; 1;1118 wrUlng. appeal'

1;0 ba.,.e all7 oona1dereble eooJlOllll0 bearlD8 on 1;be r1ahe. ot tbe rl.,er.

Con.iderable .tudy ot! 1;be tood ot both at tbe.e .pe01" •• weU aa a

thorClllCb uderahndlna at til. lnte1'reaUonab1pe ot 1;be 1Jldlgenou.

t18lle••hould be _de beror. dr"111& any ooDolll.lona a. 1;0 til. eoollO-

o .tetu. ot eUher at tbe.e blrd•• \

B.C. He,

'l'oI'OD'O, roh, 1~40.



Analyses made a t University of Toronto
January 11, 12, 1940.



J.!'LAN'l'IC SA N J.ND TROUT "TIQ TIOI S 1939

eport No. XII. 8.1IIon redd. and rrr produ.Uon or VOGer rlyer,

B7 H. C. It.

OUr lnyutisetion. em the ..1,w)n • t J.pple rlyer .nd • t the

e••t rsaree rlyer had .hawn 1hat 1n tbe.e flood-awept atre

larse area. of olean gravel .almon try were abundant lIDd the _.t 1JI­

portent 10.... or the 7CU nah ooourrad llmD the yearllne 0114 older

'l'beMoaer rher, on the 8Outh.hore otlloft oot18, 1•. a .'reaa

Whloh 1. not rloo'-_pt and ole.il sraftl ar". ere yerr 11a1ted. our

tlr.t ob.en'oUona th re In 1,,8 lndioated ....rolt7 of both rrr all4

older parr 80 In the tall ot tlla t Jellr we beg.n 1llftaUsation. on the

.pawnl ot tile ael n 1Il.lleN'ort to te1'lll1_ tbe oaua88 of tile

try ••ar.it7·

Atter the ••11llOll had .pawned lIIl.n'eya .ere IUde or .at••pawn1ne

.rea. on the lCllfer part ot tile r1wr, and 011 11 and Nor'h brook••

It 8 round 121.t tbe ael= bad utiU..4 .,.r10\1.. typea ot 8nl

tor the _klns ot tbelr redda and 118D7 ot the. appeera to be verr

_Uable ror tile IlloubaUoll ot the agp. SO. ot the pla... whleh

ae 4 the l ...t dealrable _re on tbe 1 er perU or tbe _In rlYer

below Oak taland where a DU.IlIber ot redda hod been de ln gravel .hlall

.aa partl'1 ooyered with the ban troll pulp wood. III the IUkiug ot

tbelr rodd. the.. n had d1alodged the pulp berk .ben .rora1 tile

exoayaUon, but when ooyerlng the egg. tbey had waahed over them

pleoe. ot b.rk and detrltua xed witb the aYel.



.U tb. low.r .nda of ~e aUll..t.ra tber. ere are.. of fin.

re."el ixed wUb Nne send and .trnue end on bOth tb. ri."er anll

II1U brook tbe ael on had epawned in tJ eae erees. Th. ourrent in

811.ob pleoes 18 too ..eek to aeperete tbe fin. eteriel fro Ul. &re.,.e!

end ..ben tbe selmon ooyer their eus tbe fine 'eriel aetU.s into

the pooketa oontll1n1ng tbe eus snd oute off 'heir water sUPlllT.

At tbe lower end ot Salmon 1101. "sUll" ~ere were 15 redds ot· is

tTpe. 'l'beT represented so ot tbe IIlOst unfe.,.oursble plsoes whiob

bed en uaed by the lIel n.

In tbe 1 er rt ot tb. ri.,.er ~e gre.".l areas ere not .xtenai.,..

and tbe Irs.,..l CDntein. oh sancl. Allot th."e eree. were utllincl

bT the sel tor It 1D8 tbeir redds.

N rtb brook see d to be ODe of the ao t seUste.torT spewn1118

erees on the ri.,. r en JaD7 r.dds were tbuncl in the lCll'ler helt ail••

:leat brook wh1ell empUes into orth brook ep esred to be "I.ueU7 Uti8­

teoWr7 end bed _roUB redd8 1Jl the low.r pert.

A more oQlllplete BUryey f the spewni ar e ot 111 brook ....

d.. rour re da oliT w.re tound on tbi. brook b.low tbe o.l1Ol.t ot

JobnD7 Smith lake break. Two of 1I1ese were in fair11 8104 gr.vel latt

two were ut tbe toot ot e st1llw.ter in e .,.ery unaeUatootor,. loea­

tion. At the u er en of the stillw.ter were eo.- nine redde. A

fair17 .eU.feotory spewn1ng aree i. loceted Ju t .boye Seoond lek.

where tbe etre8IR obennel is narrowed by ~e enoroeolment ot elders

end the e.,.el is oleaner tbsn 1n othe r eree.. 'l'bl. rt 1. eeero.1T

10 rod. 1n lell8tb but in 1938 1t oontained 10 or 12 ee re1ie redde.
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1"01' aboll t a halt aile abo.,e th1a thera are aoeUerad ua.,el area.

SOlIS ot whioh contain b aand, :ret lIOa' or 'he had been used

b:r tha aolmon,

JobnD;r SlIl1th lake brook i •• 11 end there are only 11lll1ted

apewn1D8 area., e u • .,el ot the.e oont.ined woh ti end oo.r.e

.end bu' lUUe detritua. There were in 1~,8, 17 redda _de b,.

gri18e in th1a .tre8lll. In the 1 er pert or Coldllline brook whioh

empUe. in'o 11 lake there .ere , _11 redda a.,idenU,. tho .. ot

_118rilae. Theae redda were in rairl,. olean gra.,el and appearM

to be aaUataUory. DIlri the aur.,ey ot 1~,8 the axaat 100.Uona

or a muaber or redd._re·no'ed eo tl18' the,. could be looated fbI'

o ••mUon 1n tha spring of l"~.

On :r 17, 1~", two aalllOn reM. on tbe 14M'er riTer abo.,e the

mouth of )1111 broot _re opened. ODe larse raM, 'be looation of

Whioh had been marked 'he pre.,IC11.. rall. had ohan M but .11«lltl,. in

.hape during the winter. Thl. wa. oaretul1:r ope_ct. .A.bCII.t three

inahea in 'he graTe1 a dead aa1llon aleTin wa. founct. .it deptha rroll.

6 to 10 in. _ tlJu.Dd alnin. abundant and the raM wa. oar-tull,.

oOTered llDd not rther diaturb.ct. .A. aeaond 11 redd waa partl,.

opened and al..,1na w re round at a depth or <4 to 6 in. Bo'h ot the.e

redda oontained oh aand wi th the sra.,el aa well a. coneiderable

detrUu. which waa partly OO.lllJlted or broken down pulp bark.

On June 6 when try were be inni to emer a troll. the redda

on tha 1 er parta or tbe riTer a turtber ex8Jl.1nat10n ot tbe redda

there waa IUde. n:r ot the redda wh10h had not been rkect the

preTiou. r.ll were e.ally reoognized. A' thia U an oooaaional

try waa toUDd out ot tbe redda and theae were dark in 00101'. In



ellTeral redde a very few 11 ht ooloured fry were tbund in tbe upper

laTerll of th IIV 1 where the7 mould hllV b n lit thllt lltelle but

at the bottom of the reddB IIlIOna the ler I' awnea of tbe a poolee'

there were ny fry whioh were also 11 t in colour and were lIaaooie'"

In the eag pooket with th dead and dec p,.-in e • Apperently

theae fry wera unable to eao po frolll the e pooleet on account ot

the fine terial hich filled the 101:era1:1~'' of the gravel.

At the loaer end of tbe a1lllDn bole era the anvel ie fine

and lIlixed with aend end detritua, the OOtto. 111 largelT covered wltb

aquetio plents ea oia117 oirpiua but the aal n h8d torn theae out

10 the ..le1D8 ~~ their redde. I. ..arah and ee1oill8 of th1B erea wae

de but onl7 an occaaional trT CIOuld e tbund out ot tbe redda,

Several ot the redda were opened by aeretullJ' "mewi the top layare

ot ,he sreval a ffIW inobee e' e 1:1_ end waahiD it eo that all the

li8bter .tar1lll waa oarried by ,VIe current into a tine-meehed edne.

Only a t.- try were found in 1IIe llraval above the eM pocleete. In

two abovelet'lll tl'om the bottOil of one red4 inolud! pert of the

lluve! end aand from tbe au pocket .sO deed e • end 12 fry were toUDd.

at ot the .ue were not bedly d.caapoa 4 and the d.a4 elllbryoa,

eepeoially th.ir eJea, could be readilJ' e..n. Thia area witb a alCllf

ourrent 4 fine gravel xed with eend and ailt w.. One of the

pooreat hatohing areaa whicb "e rouDll. It appeare4 thet here a' ot

the eabryoa had die d when t fIT ha4 reaobe4 .n e4vanoed eta •

d.ath of thee. ea probably oauaed by lIUffooation in the aand en4

e fry whiob had managed to hatoh end reaob the IItaS. wbe.

they ahould e_rge were eVident17 entombed with tha d..d eua in

the e" poakete.

Above tb. Sa1Jllon bole there ie a feir17 ...1ft rapide with a.

ooare. grav.l bottom and 12 redde bad been looete4 there. Sinoe



tbe previoue fall theae had been parUy levelled by the treahe'a 8JI4

in theae we found n,. of the fr1 in the uppe at 1nch or two ot tbe

gravel. It ia possible that tresheta ,. perto an important twloUon

in the liberation of the try.

In Nortb brook wIlioh we have oalled the beat a pawning area ot

the lower river the try at this tillle had not yet absorbed their yolk­

slloa, yet ..n,. ot the were 1n the upper layers ot the redda.

Similar observationa were IlIade on the spawning or ae ot 111 brook

and they li¥e ao e of tboae ot the r1 vel' lacked autfioien t ourren' anA

oonta1ned WO oh aand, ailt and detritua. 50_ ot the best apawning

areaa ot MUl brook were on J"01lnn7 SJa1th ],ake blVok, but even theae

aonte1.ned too oh Nne grevel and ""e tbund try entombed in'the redda.

Ae a wbOle the • aer riVer leoka .uitable apawning ar ea ed thia

detUieDo" .,. in large pert be the reason tor the obaerved aoaroi'J'

of aalmon try and perl'.

Remedial' awrea.

'l'be defioienoy might be olroUJ:lTented b,. the pl nUng of artifloiallJ'

hatabelt try, tbe pleoi of artitlo1ell1 fertilized eua ln apeOiallJ'

prepared beda or b,. correoting tbe defioleno,. by difylng, tbe naturel

a awni beda ao tat tural spawning a1 t be re ettioient.

'l'Wo ot the.. aetholte 1l'ere e"empted experi_ntsll,. thie pest tall

(1",). Durlng tbe run ot aal n aeverel ripe flab were taken elld the

esga were er'itieiall,. tertillzed. Theae w re i 41e tel,. depoai ted

ln prepared beda. The beaa weI' mede b,. tor lng a b rrier ot a..ll

botlaer. tor eb"ut three teet aoroaa tbe rapida where the ourrent Wea

not too teat. Above tbia barrier e layer ot gravel wIlioh hed bee

_abed over a quaner ot an 1noh .ahed .ereeD wea banked a inat tbe
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upatreaJII alde 01' tbe atone berrler. The egga were put lnto e

oontalner and submersad OYer tbe gr8'9'el and were tben liberated

lnto the grayel. They 1lIlIllediately diaappaared into the interaUoea.

A daep layer 01' olean gravel ""88 tben apread over thie and flnal17

ao larger atone were added to make lt mo"e reaiatent to tha ourrent.

In seyeral of the beds a 'a were pleDed In aoreen oontainera tUle4

wlth gravel aM theae were plaoed in tbe beda. 'l'ha obJeot ,01' the

oontalner was to make them more ayailable tor examinatlon.

TWo typea 01' gravel beda were pre pared tor the MllllOn to. uae

lUI utea fbI' their rad4a. One or theae waa made by plaoing jleralle1

rowa of bOllldere up and down the atr88. a ban t t_ teat apart 8114

thol'Cll1l1lhly w..bing the grayal between the rowa.

'!'he other type wea IUde 81I1Uar to tbe artifio18l radda

deaorlbed aboYe. No 881Jl1on uae4 tha tlrat type but, the ..oond type

..a readil,. aooepted by the ealmon tor the _king 01' their radda.

The lIdnutegea 01' thla '-aUer aonatruoUon are that tbe aalmgn beve

olean graY81 ln whiob to depoeit thelr egga wbare there 18 a good

olroulaUon 01' weter tbl'tlugh the greYel 8IId the lntel'8t1oea are

au1;tlolm'1,. large tor tbe try to eaoepe. reover ainoa thaee .

ertitlo18l bede ere re18e4 eo_bet aboye tba atrea. bad tbere le

l1ttle danger at tbalr beoomlng eUte4. 'l'heir dlaadYanta~ee mlght

lie troa treeslng durin tbe winter. Howeyer on tha aer riyer

tbere eppeer8 to be little likelihood 01' loaa from thie oouae.

Winter K1l11Df; at Ega.

While eX8IIIlnlng tlleredde In tbe tall 01' 1938 we bad noted tbet

eo_ 01' tbe r84de were ln yery abeUClW wetar. On NOY. l' atter the

tlret ee."ere troet tbe water in tbe rlftr beo8me telrl,. lClW and tile



top. or ealJle ot the redd. w.re .bo...e the weter level but the egge

were 1n weter dOlln 1n the redd. e photogrephed on. redd wb10h

proJ.ated lIlOlIt end 1n wh1ah we thought the egge were at 11leelT

to be k1l1ed by treez1ng or destroyed by 10e (F1g. 1). On Jun. ,

th1a redd was opened and Clore try were tbund lIbove the egg pooke'

than 1n eny other redd exem1ned 1n the lower part at the r1Ter.

S1noe th1s redd hlld been looated 1n shallow teet wlIter the selmon

when coTer1ng the egge hed _shed most at the tiner tl8ter1ale trom

the gravel, thus IIUIk1ng better ooOO1t10n. tor the eeoepe 01' th. fry

trOlll the egg pooket.

It 111 qu1te ev1dmt that ther. 1. l1ttle freez1ng at the bottom

ot the rapids 1n the abellow.r perts at the a.r. ),foat at the

bo"ttom 1a reirly well oarpeted w1th equet10 plants ond thue show

no ev1denoe or w1ntor kU11ng. J40reover we rwnd rew pllloes where

10e hed lifted the bottOlll dur1ng the Winter or spr1ng freshet! end

lIUIIly ot the selnlon redde were tound to h....e been but al1ghtl)'

altered during the w1nter. Thua eny ser10us losses tram the troe-

z1ng at egflls lIuah liS hell boen reoorded 1'01' other rivere epparently

doos not .oeur 1n the ser.

Nlmber 01' I18turd redde in 1938·'9.

In _kt oountll at netural selmon redds we heve aounted onlT

ea".r04 redds end heTO not tsken 1nto aons1derat10n nUlllercus unttll­

fllhed redd.. Covered redd. are thOBe where egg poakete heTe boen

mede, egga depos1ted lind then oovered with gre...el. Cone1derable

temUert tT w1th redd oonstruatian 1a neaeseery tn order to d18Un­

gutall covered redde trom plaaee where .gg poeleete heve been de

but not ue.d. '!'he graTel relllOved when the ae1lllan 18 IIIlIktng an
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0" pooket rea 10.. ooyore4 re44, but it 18 rel,. p1104 b.ok

oyor tbe .urtaoo groyel. on 1Jl 4wbt 1;be 4ittereneo ..,. bo

toull4 by digg1 down a1; tb point whero tbe 0 pocket .bou14

and looki tor eg • 'rIli. mou14 not bo followe4 a. a racUoo

,.1;.ge.

In NOYelIIb r, 19,8, oounts ot cov.r04 red4. were _de on r1;.

of the riyer, but apeoial atten1;ion was giy.n 1;0 111. nwabor in M11l

_1 tiona ot tbo .pawning areao _r. _4••1.0 on oMIl

brook .nd at brook. In 19" • ain .n.r tb...lBIon ba4 oompletoll

thoir .pown! onother ~r"y ot tbo .pownin area. _. _do .n4

1;ho red4. wore oount" oyer 1;bo ....r.... 1. 0 parioon ot tbe.o

roault. 1Jl tboao two ye.r. _,. b. 1Jldl0.Uyo or tho .boa of tbe

rune ot .001OOn tor tb. no ,...r.. In tbe 1bllOwlD« table tbo

JlWIlber orr d4. in the two ye.ra lire giy.n.

15
12

2
2.,

40
17

g
1

20
14
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J'roa lIbe ooun" in 1lbe dennUe apawning ereaa in 1lbe wo :reara

111 would eppear tball 1lhere w a twioe aa 'T epawners in 1,,8 ea in
may

1'39. However aa eeoh temale a1lllonrke a n er ot redda and dit-

teren1l .alaon uae the a_e red the.e n rs nnot be re.er ad aa

ebsolute, al.tbough 1t may tairly 88tely be at tedW:~t n:r III)ra aal.wJn

apswned in l.938 tban in 1939. 0 ooun1ls ot re ds/_de 1n ~orth en4 a'

brook. 1n e1 ther :rear, but in both ;re.ra we judged tile t theae .tller

apawning reaa bad been "'ell. u1l111zed by th s. n. In tbe l.ower per'

-ot the 1n river whl"re the ar aa ara oom r t1vely poor, i ••• betwean

uth ot ll. brook and Oek band, we jUdged that there were noll

re than bal.t a ny redda aa in 1,,8. Sinoe rtb and at brooka

Whioh oontain the heat spawning aree. had been te1r1y weU ut1l.1ae4 'in

both yee:s nd the poore.t apawning ereas we thoae "\1Ihere 1lhlt sreete.'

d1aorepe,l''T ooourred, try relRll.tin trom the .pawn1ng 1n the two yeara

m«hll tend to beoo equ.l1sed.

Sbe ot Selaon Redo

One hun4red and tourteen redd. were mtCallU d tor l.eqth and

breadth. There wea a no1l1oeable d1tterenoe 1n the aizea end ahapea

ot tbe redds in the d1tterent hebitats. In the aJUl.l J"olmn:r

lake brook the redo were very. ll., oontain1 onJ.y ODe or two d1a'1no'

egg pooketa. The.. redda ran ed 1n size tro 2 to 4 teet in l.o tb wUh

breedtb troa 1.5 to 2 n. and av reged 2.86 to l..75 ft.

Nor1lh brook rodda ranged trom 4 to 6.5 ri. in lengtb and 2 to ,

tll. in w1dth ave~flg1ng 5.2 by 2.50 ft. 1I0wover in orth brook a very

UDUllI1el. redd Wl!l!l tound measur1ng l' tt. in l.engtb bull 2.5 tt. in w14'1t.

Thie waa probably a rcdd J:l8de by eeverel a.lmoo an baa not boan inalu­

d" in our oaloulationa.



III ~. 1'1....1' below Oak bland. redd. ranged rl'01ll '.5 to 11 1"1:.

1n leIl81:h and rrom 2 to 6.5 n, 1n leIl8th and eve1'8ged 5.8 to , n.
Th.se redds show a ratber def1nite relation to the dn. 01" 1:ha

.treal/l8 ln whloh they ooour. Very a 11 redds were 1bund In tha _11

.Tohnn7 SlIl1th lake brook, lIle lUl1l siZed redds ln the 10rser~orth brook

end the largeat redds 10 the rlver. There wea sOllle iod1aotlon the1:

the sllllll1er fish were u81ng the 8l:l1111er str Sll1ll. In .Tohnny SIA1 th lake

brook durl~ the spewn1n or the salmon only the _l1er gr11se were

We eUeopted to oorrelate 1011 sln or the redds with the siz.s 01"

the eg«••lna. gr11Be produo. _ller esp th.n the lsrger 881ll1On. Four

redds opened 1n Johnny Sra1th lak. brook yl.14ad a8P r8ngi08 from 5.4

to 5.7 1lIIIl. J. large re4d 1n the ri...er llIeallUr108 7 by , ft. oont81084

esas llleaeurl08 5,4 • Rowe... l' the 18rseat l' dd round on the North

brook oootolncd e II 8verogl08 6,2 1IIIl, 81110e we were unsble to dl.­

Ungul.h 1 rge oompound redd. from lerse s1081e redds a01 lnd1vldual

_.8ur_nt. are oot partioularly s1gn1f10ant. J. oons1deroble 0Wlber

01" e8& _08ur_ots would ha ...e to be taken to arrl...e .t a07 00001u81_

by th1s method. However large salmon do IIlIIke redds lDIloh larger than

the gr118e ood th re d 8sure eots indloete that moat or the lerg.r

r1ah apawned 1n the larger wetera.





eport NOT ooth r oord. ot .tonetlieB.

brook. 1939.

y J. A. C. Niool.

Uo.er Hiv;. 111 Lake, N. 8.

Alloper1e Illedien.( 3~)

L er stony lIection: June 19. 66'. 7f; J\1IIe 22. 2~. lOf.

1 ; June 26. 76'. 7~; JUne 29, 6'1 •

• toperb br....i. ( •• )

Lower IItODT seoUOD: Jun 22. 106". lOS; June 266'ii' • '?~;

.Tuly 9. 16'; June 19. 16'.

Cuoades, JUne 23. ,6'. 13 'f.

Leuotra deoepta (C1m.)

Lower etony aeoUont Aug. 3. 10'.

C..oedeal July 19.170'.

Lower aUllwater: .Tu1y 19. 1 61•

~~(Clsn.)

Lower atony notion: JUly 6, 16'; JUll8 26, 16'.

lAuotra .!!!!!!!.! (Pidet)

Lower atony lIeoUon: .Tuly 2', 16'. 7 ~; Aug. 3. 1 ~

Cuoades: JUly 19. 36'; July 29. 16', 1 ~ i Aug. 8. 3 G. ,,~.

Lower IIt111 water: July 19, 46'; .Tuly 29. 2~ 2 f.
~(Cllln.)

Lower 08ll0adea: JUne 19, 2N; .Tune 30. 76'. 2 ~.

Lower dony ..otion: June 26,26"; July 6. loti'. 1.f • 1 N.

Leuotra lip. July, eaaoadea 26 (n pha)



'l'IQATIONS 1'"

Repor' 110. XIV. Co pareU.,e ohem.tr,. 01' the weter. at

B,. A. G. Il\lnt_1II1

.er r1.,er, No". Soot10 weo ..leoted 1n 1,,8 tor 1ntena1.,.

001lllon 1n.,e.Ug.tiona, 1t wo. expeoted tb.t 111 would tIlrn1.h .,.r1ed

001l411110n. repreoen"'1". 01' the wotero at the 1'11;1 pro.,ino•• , end

1n p.rt1oulor at the oontro.ted 1aner .nd outer perto at Nov. 900Uo.

'l'h. or11ler1on u•• _. the ture 01' the ,,es.to101on, the dre1nag. bedn

01' the r1.,er h."lna lIardwood hUla o. well o. .40_, bop, holt-

barrena III1d borrena. U.40ubt.dl,. the .'re 01' the 1'1.,01' .,..tera ".rr
in oll.reoter trora dugS1.b or .101llweter ';rpe. throusll ..ndy or are.,.ll,.

on.. (re• .-bl1ng good .olmon 1'1.,er. at the 1nner part 01' the prCTr1DO.)

'0 .tOIl7 .114 rook;r tne.. 'l'h.re r._1ned to bo dotermined the ohoro.'er

01' '0 _tor 1t..lt thet tOl'lU tho .'1'0'-.

'l'ho Dep.rt_nt 01' 1l1ne. ond ne.oureo. wo. ho.,1 • H. A. Le.,er1.,

1..er 01' 111. Indu.tr1al 1l1ner.l. D1.,1a1on on.l;r.e oort.1.

IIUl't.oe w.tera 01' Non SooU. dur1ng tho 0_1' at 1"', III1d he w.o

oble '0 1nolud. e. plea trom part. 01' the er 1'1.,01' .,..10 in b1.

work. He ho. turn1abed b1••n.l,.••• 01' the .... plea •• w.ll •• 01'

.. plea trOlll 0.r'01n oth l' wotero, pertioularl,. the lorp ••1

01' New run 10k. Th••e lott.r are .,ery u.etul tor oorapar1aon.

ore .11 g1.,en 1n t e .tt.ohed table (Report XV).

'l'ho in ooer 1'1"01' ....ple (taken at tbe trop) and tho ..t

brook oa ple may be t.ken to repre.ent the re 10n o. 0 whole, .114

their water••re u1te.1 1.1'. Goldlll1ne brook, wh10h 01'1••• trora •



_nh:r or bo .re•• i. re .oid (. 1 pHI. 118. 1e...11i08 and

oarbollllte.. d r. oh1ori e••n nitnt.. U .h1:r be

oh r. pro uoU".. it it ...re opened up to .un1i t b:r ol••rine

....y the tree••10 11;. oour.e. It. hl«h .01dity 10 unt.".ou b1e

end would pro bebl b. oorr.oted in thia ..ay. 11 lake brook dreina

lllek•• into 10h leat brook and Goldm1n. brook dleohar •• Ita

oharaoter ren.ote thia. but ia peouliar In a owlng hl«h oon~ nta ot

iron. oelol_ and ohlorid.. Th. letter la perb8pa the Nault ot

ouHi".ation ot ao ot tb. lenll that dralna dir.otly Into the 10 •

e ... tera ot the a.r ri".er e,..t_.a ..ell .a thet ot n.rrine

Co.,. lall:e. wIlioh la in the outer helt 'ot NO'f'O ootla near Li".erpool.

ell ditter tro.- Ute ..atera at 'be St • .Tohn. Jllpio1qult and lraa.1ob1

ri".era ot ft runn10k in be1n8 10.. in pH••1kelin1t:r aa C.Co,. o111oa,

..lolua. h;rdroo.rbonat•• oerbonet. herdneaa. and a.loium hardn.....nll

In b.~ hlsh in free oarbonl0 eo1d. alk.11ea ea aodiUIII ( el. end

ohloride. SollIe ot th.a. ar. quite detinitel:r interconneoted. md

t elsnltioent te.ture would.\> er 110 be 1tI. low

eeloiua••bioll doubU.aa lers.ly detel'llllnea the low pH. thet 10 th.

hlSh eold1t:r. It 10 deatreble 110 • a turther wrYe:r ot the .aten

ot tbe a.perete rta ot the .er i-1".er aJOt in order to d1.oo".er.

it poaaible. ao tbet re neerl:r rea le the lerse aal n rl".era

ot '.. runew1ok. In thia aaaroh. pH end oeloiWll a1'O pro .bly the

at lIIIport.nt in41Gittora. ether tbere .hDuld b. aearob tOJ1 • oon-

dition re elCtr then Coldllline brook-ln the oppoa11le direotion le

doubttlll. aHhough etre In the "r.nite resiona ot outer 0.,.
(••g. the "_bro penlnaulel -:r ehe- re extre_ oonditlone.



Report No. D. Report 011 1aT"UpUOIl ot the _tere at the

aeP 1'1Ter weterahed tor the J'1&heriea

B" H. A.. lATer1n.

The inTeatlgatloll ot the .atera at the aer rlTer and lta

trlbuterlell _de at the rllqueat ot Dr. A•• HllDta ,eoretary end.

Conaultl Dlr otor ot the Pla1larlea Heaecroh ard ot Cana"e hea

been 0 pleted the re.lta ere herew11lh aubaUted.

ar r1Ter weterahed la looated et the eeatern and ot

Halltex _11'", ove Sootla. 8lIIplea ot .eter were oolleoted tro.

the maln a.r rlTer at the aelmon trap and tro. 111 1elce brook,

Go1da1Jle lIreelt and elltbrook et thelr oatleta. tera1JlaUonll .are

_da, et 'ha time ot aampl1ng, ot oOllatinenta end. oheraoter1aUoa

e or dhappeer on atanding. 'l'IIe.e wera, telll rature, pH

Talu., tree oarbonl0 eold, dhao1Ta4 oXTgan and oo1our. a the••

analT." "le14ed d1Terpn' Teluea, aapaolel1,. sa a. the oue w11l1l

tree .erboni. aold an4 pH nlua, re-e pIing end aIIa.lt1ng ot tha

anal"88a weI" dona two de,.. latar, w11lh rasult. ecreelng olooel,. .Uh

tho.a ot the tlrat teata. COIIlpleta anal78a. ot the ....p1.. eppeer

ln tbe a"e.hed tabla.

Tha .h8ll10al IIOmpoa1tlon ot the wetara ot the ear rlTer e"e'••

1. or e a111l1l8r 'TPtt to thet ot the northern aurraoe watera or the

proTlnoe. ot .bee end Onte1'1o, 1.e. ot wet ra the t fiaw OTer

al1loeou. roolt end tbrouSh foreeta, aer.he. end. uakega. ThUa the



o.er rlYer .yet_ .re lllllf ln o.lolum. "sn••lum. 1ron ,

boon4 d half' boun" 0.rbonl0 .014, IlDd oulph.h.. Thoy oon'-ln onl7

mull u.nUUo. of' .uspendod nero On th. oth.r hand tho f'reo

0.rbonl0 ·.o1d 1. hl • e.peol.lly in ...plo. •• 6"7 and '''8 ...lUi

oon••quent low p Yolu ••nd exo.pt tar o. '''.5. th...ot.r. are hleb17

oolaurod. Chlorlde•• nd olkoll••ro hleb. !'bo .ter••re .of't. b.Y­

lnc about half' of' t tot.l harm.... or le... than ne 11aH set tor

.01't ...t.r ln the ol••• lf'lootlon of' .tero .ooord1Dg tID thelr h.rdn••••

!'be obJeoU_ble OODatUuonh In th••o .ter••ro f'ree 0.rbonl0

.01d .nd oreonlo nor r.nder1nC tho. dlotinotl:r .01d. '1'0 wIl.t ox­

UDt. lt on:r, t e.o could e .11a1note4. l' 10 41trloult to ae:r.

oor 1110 .00d oooura alr .d:r in th. raln ...hr abaorbe4 b. tho porU­

ole. ot ... ter wbllo fioo1l1ns ln tho .t-a.pbero, but t • hlgh .lIllUn'

pro.ont in the...tor. 10 ln all probabllU:r dorlft4 tro. dooOlllpoal­

'lon ot 10.yo•• or,enl0 .011 ....h. oto. ltad tho .ter. pe •••d oyer

b••l0 Il1n.r.l. oont.lnlD8 o.lolum. upo.lum. lron•• tc •• the:r wou14

h.YO b.on nntrol1M4. the treo oerbonl0 .014 f'ora1llc blo.rbonate. Wi'h

tbo.. ba•••• ,1m. inoro••ll1C the pH Yalu. and l_rlna th••01dlt:r.

usgo.Uon. h.ye on ..4e' t the .0141t:r aou ld bo oorreotod b:r

ol.orlD8 the rlftr banlca ot tr••••n4 thlok bu.h. openl H up to

tho .0Uon of' ,he .UD11 ·t ••nd lnold.ntally f'r.o1ne tho ... tor. f'raa

tall1nc lo.yo.. ether the.e ...n. would brlnc tho c1eo1re4 ef'f'.ot

1. ln G7 oplnlon doubtf'ul. A.e. poroll.l 0••0. I :r olte the t.

url0. rlY.r ...tor ..hioh 1. ldenUoel ln compo.l Uon ..Uh th......t.ro,

.epeolell:r a. r.prd. pH Yelue. f'roe oorbonl0 0014 .nd colour.

'.kon .t La TlI.quo. Grando 140re .nd Throe Rlyer•• show no ollence. in

the.o Y.lue ••nd tho woodo h.ve been oleored t.r book f'1'01Il the r1yer



boDk., o.peololl,. at 0

Tho hl h oolour ot tho _t r. 4onoto~h:N.0 0 ot orsanl0 _ttor

whioh ln th .0 10)' • ot wotoro .0na1aU ot;h .0014 .orl0•• Tho

hWlLl••0.14. 04 to th ooldn,. ot tho wotor. ore 00 poun4. not

0..11,. ox141..4 or broken up. Aa a oon.oquenoo, tbe ol1Ja1n.Uon ot

oolour 1n a _tor 1. one ot tbe ro ooap11eoto4 prooeo e. 1n wotor

pur1:tl••Uon. Tbo bumu. 0014. oro 41.001Te4 ln the _tor on U.

oour.o tbroup Nb lon40 on4 autkes., d oonaeCluentl,. no prooenoe

in tbe waUr 10 UIIOToldable.

Dl••01n4 OX)'gen 1. low a. 00_paro4 witb .e. _tor wlltob in

e b1nat1on w1'h the b18b, rr.. oorbon1o 0014 at baTo deaterlO1l.

ett ot on t1ab 11te•• 1IlUar to tbot ot. pOllute4 at apboro on

ont.a1 11fe on land. Sea wotor 11'1'11 0 pH Talue ot oyer 7.0 1Illl114 ban

prooUoa1l)' ... flo.. oorbon10 aold. BeTertbeleaa tbo _turaUon ot

41.ao1T 4 OXT n in • _ter dopond. on .enrol taotor•• te peroture:

preoaure, 0114 tile naturo at dl.001Ted aollda, the aaturoUon rons111C

rroa ,.4 . at B.T.P. per lnre and ot diaUUe4 woUr at '0·0 to

8.6 ale at '·C. Co raUTo .0turoUon tlgure. tor tbe ._ple. '-ken

1ItOuld be. in al •• .5.2, 6.,. ,.,. llIld ,., to ,.6, ,.8, 6., an4 ,."

tllrM are bolQllf .oturotion and one mow••u r a.tllroUon. ao.roll)'

dt ...1Ted ox,.gen in aurtooe watera rune 01.0.. to ntllrotlon, wllUe

wotero tro_ well. an .prlng. 0 dofiolent in Ql[)'sen.

oUon 1. not UDI101l01 in rtaoe watero, eapeololl,. wban plaDkton 1.

Ot other oherooter1at1oa 1n the.. _tora I )' mentlon tbe

oonUnt ot ohloridea end alka11a whlob 10 appNolab1,. h1sllor tboa 18

uoual in Conadlan ourto.o wotor., b~t not eaoenlTo1,. 00, 00 00 po~



wUh 'hoae n 'he OTe SooUe eed 00"',. 1. duo prlnolpally

'0 the proxl ty or tho ooe.n from 10h aalt eprey 18 oerried

(,48
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.5.,

~ hlp

6,.0

0.'
0.6

40.,
2.')
0.12
4.' low4.'
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0.' low
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7.,hlp0."
'0.'0 • .5
'0.4
10.8
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_.
DOll.

'2.4
1.
0.124.'4.1

6.4
lIGna
.5.'1
8•.5
0.80

28.0
IlOna

28.0
10.8
17.2

2.0
1l0Ge
60.0

1.0
1.8

24.'1.2
2,.1
10.81'..5

in eer
rlTer

IUdetre_
ebOY. 11
brook 'h

low
2.hO
(,.7

6.,

(,4.5
12,1,/8/,')

11 leko
brook

p18 00118.'04 de'r_



port

'rop 1lbloll

tlobo_ operoto 111 'bo tall W .oouro 00 n tor 10 • Phil

Iul\urol 50",10••

SlDeo 00'-- 01l811nc 1••11 04 '0 oon'lnu. ln tile preo 1'1. l'

un'U Oowb.r l.'. 'b••ncltr. boft IlOWrollT Ilod 'bo 14.. , ., ,be

OperoUOIl ot '"10 'roPe oUllolllb purol7 for 1Il'o1ll1Dc tho .toole ot

Hlaan. ouU". CIIlMoll.a 11l ora l' to pro.,la•• 1.1'. I'

tie 111 tb. 1'1.,.1' fbI' eII811na. Tbl. 140. 1. b...a u

,be oo~' .n 111 ,Il. tPOp.ro proo 41 hlll••UuoJ711l't

up tb. 1'1ft1' 0 t oDC1111C 10 aopenaen' upon 0 .t..41 .00••• ot

tloll frooll troa t. ••••

'nil. n... .nr. 10 01' doub'tul .,ol1dU,.. III Oro' lMln.

o. 1••ell 1<Jl0Wll. oolaon 1101 I' 1Il tor 0 lCll1 U_ ln til. Ua.l •• '01'.

ot OIl ..tl1Or1 betore ••oendl the r1.,er. OM 01' t.bo•• til., boft

••••II4.a til. 1'1.,.1' .1 return '0 tile e.tuol7 or _n '0 til. open ...



aJI4 be taken 1D .aUal 11th, the.. are 1cn0Wl1 aa "4ro

ta 1D« of aa nln reo nt ,.ara In relaUon to

a••hOWl1 tbat tho. tllk.n In •••twlrl..., re_1D thoro for OOll­

dd.rabl. porloda or T IIOT. into outer .atera reth r th.n u tb.

Se1llon h 4 end libarated troll neh In tbo eetuarr of tbe t,

Paul rl"or, .he., 1D 1937 (a.. .1dlll1l d tontaln., Contr. lnat.

1 Unl.,.. ntr..l. o. 2, 1" , p. ~~) o.ed about aa uoh outwart

out (5 to 10 IIU a) to "arie-. po1Dta. .. tb. 1.laIl4. a\ or OU1;014.

tbe rl"or_tb••1tboaab theTdld not leaft 0 resiGn.o fer.a aIQ'

r ..aptur••••• larlT, .almon 1D th•••tuarT of tb. ..t1&OUelle

rl"or 1D 1'" •• 1939 _0. OIl.ard. aa ••11 •• 1I1war4o and .OM • .,..n

want OIlt into Cba101U' b., for dlateDo•• a. & 'aa oftr '0 allaa.

a1Jlloll taSse4 111 the ..aoon of 1938 111 aln'.Tolan laarbour, 'ba' 18

tb ot th. Saln' .Tobn rl".r, 111. B. but In Udal "atera,

4 outward. 111'0 tb. ba, of JUndT •••ell aa Into tb. rl.,.er. an4

_re UIU ..., 111 tbe a,. r. ,haD a nth later.

81110e ttl oanno' be talton toJ' ranted 10 'the _)a)n oa ured In

J'..re. eatuarr are abou' '0 a.oend 'h. ri"er, ao'ual , .'a are

naoe••arr to 4.t.l'Ia1Jl. "h.th.r or no' 'h taken 111 'he n.' tor bat•

• rr !'po••• In la.. .pt .r or Uoh.r wau14 otla.rwlo. con'rlbut•

• lsnlfloan'lT to tb. auglln oa'oh. ob tuu .oro .arrled out In

19,8 end 19" bl 'h. "lab CUltural :';0"100 taUl ao at the fl.ll

'aken end 1lberat1n8 thell .hare 'be traJ' I.. tbe netUns 011 tb.

ou'or 0 at oe•• d on J.u at l' 1D aob Teer, there .aa no .ene ot



-~

••oert81n1ll& ..bot or .J17 ot tb. tlab lon t ••ot .ylll1 ,

rooopwred iD tbe .otu 1.1 trop or.y t b. r.ooptu d by &1.1'0

iD tb. riYer .boT tb. bod ot tid••

In 19'5 200.. n ".re t god and l1b.rat.d Oil Ootob 1" oDd ..

oboY. tb••otoul01 trop. 10Ton ot tbo.... I' r.oopwr ,'broo

iD no trep, and o1lbt by onaloro ln the rlT I' a. T rlouo poole up 00

tho tlob tokon oDd, 1114004, th.ir rooordo taU to abo.. tlTO ot t

\OlIod nob 'bot ..ora I' ooptv.red iD eng11nl. .porto ot oaptureo

ot tbo taaged tlob 110" 01.0 be iDo ploto, but 00 tor •• W o.n Ju

tram tborou 1nqU1l'J', T.ry tfffl are UDl"eporte4. '1'b. oToU.ble t.o'o

11TO 'bo r ••u1' thot 200 oolmon 11berated ln 0 o.'u.ry lnato04 of

be1ll& t.k.n tor h.tob0l'J' purpoo.. sno 8 tlob out ot 94 (S9.') t.ken

b, tb. onal.r. urln tho rellOln .1....on d.y. ot \b oon, that 10

tho,. iDore ••4 0 88toh ,.,. ••D4 it y b. t t t • 1DDr re.ll,.

1... tbaD ,~, lt • tot.l o.tob _1'0 knClllrll.

'1'll0 oontrlbution ot tbo lib rated o. ot ill. oow.ry to tb.

0JI8l1DC ..tob wou14 oTldonUy baTe bo.n 1... h.d 1t not boon tor.

IUrk04 tro. t ln tho Pi....r on Ootob.r 1 end 2, tab .... _be14111& .0

th.,. ".1'. l1boNto4. at" liboNt.d tho rn1 ot Ooto or ,. , "oro

tekon b, .naloro, one •• t.r up .0 tho (wk. pool on tober', lII1d

0100 .notber on Ooto r', but non. hlp I' up olthou«Ja 00 ht.o lot•

.. Ootober U. at '0 tlab 11b.r te4 th••tt rnoon at Ooto or " onl)'



one we. l' o.ptur" 1n th rlyer,.n • In 01' 4' l1berated on Ootober

4, UT one w•• reo. tured. oth or the.e • 110' yerT tel' .boye 'he

••d 01' tide ( Danlel 01). .0 the thr reo.ptured 1n the e.' .r1al

N _1'. 01' 'boa. liberated on the .t'ernoon ot Oo~er , .nd on 00100 •

4, no' ot 'hOll. ot the torenoon or Ootober ,. U 18 eY1dent, th.r.tore.

tha, 'hOM llberat.ed olo.ely .tter the treehet went up r1 yer In 1. g.r

proportion .nd t.rth.r and .0 were ohlo1'17 r ••ponalbl. tor the oontr1-

d 10 bT. 1 re 1nth. rlY 1'.

otober .114 rro "0 16 d.ya .ner l1b.r.tion. On' e ole the

e.rller 'beT ••re 11berU.d, the lerger ... tbe peroenh.. teken bT

.nclen, ,8 l1berated trOlll eptelllber 19 to 27 SlYl118 2 or .bout ~

reo.p'UJ'e4 liT. era. '1 liberated trOt1 aeptmber 28 '0 Ootob.r 1

11Ylns 4 or aboUt '/0, and 121 liber.ted 1'ro. Ootob.r 2 to 9 alYlng J 01'

OUT .bout 1.10. '1'hla w•• In .p11:e of the taot t 'tbere '

oureb1e ~.be" tow.rd tbe end 01' the ••••on to talte tbe 1'1. v.p.

'1'be ett.ot ot a tre.h.t in ·tulng fi.b v.p end _It

to analer. 18 .bown bT the percentase. reoaptured 1n .na11 ot 'boee

28 29 JO

190 4J8 J'J J24 282 262 270 223

o. ta...d IIld liberated 11 27 8 17

o. reoaptured In all&11na 1 0

Percent... eo reo. ur.d 0 14.J 9 7.4



U1I111be.ppeNII.t r

41.ob.r& or th. 1'1••r re 1ib. Coub111181 \b. r ••t ••• "It.DUp

tb. rl.er 1Il .11811 1'18•••brupU,. '0. reih.r b1gb tlaur••1l4

81".4u81ly drop••• the tr.ah.' aubalda••

'l'h.t ibe.. n .ere soyed up out ot ......iUary to • area'.r

.Xi.Di during ibl. rreab.' than b.ror. or .tt.r 18 • .,ld.Doe4 by the

per••nb... reo.1I"'re4 ln the .etuarlal trap. or 24 tl.b l1b.r te4

b.tore (trolIl .ptaber 19 to 2'1 au or 2'10 were .0 reo.pture41 ot '72

t1ab 11berated .blla th. rre.h , ••• a0\1118 (s.p.lIlber 2" to '01 tl.,.

or "10 ......0 r.o.p\1U'.dl and or 124 11ber.t.d Ilti.r (Ootober 1 to 'I •

• 1n..D or ulo ••re ao r.oaptured. Clearly tho troaboi redu

lIIIIIbor 1Il 'ho en r:r • .,o1lab10 tor aub••quont r •••pture.

boo4 ot re••ptur. or thO.. re_lnll18 in tho ••, r:r would d..reoeo o.i. '"lIPl ••••on P1'08l'O......1n•• they wou.ld be oxpoo04 to 1'000 tul'O

tOl' • aborter and .borter perl041 ,.e' tbo po..on1laae .r1.y 40uble.

otter ,tbo tre.het.

Pro.,lou. to Oo\Ob.r 1, 98 "gsed aalDon he4 bo. 11b.ra'od 1Il th.

o.tuory. ))url Ootobllr. th.t 1. tros Oo1lobllr 1 to Ootob.r 1'. wh.n

tile 0Il81111fS ••••on tOra1l1Ot d, ." ••laon .01'. talcon by .n811 .iI
report.. bYthr.:- nor rpI!T (t....rdl•• 11.t '''1.

perlod ., 0,/,8 ..~ "N reportod reoapture4 ln 811118' noy 41d

not tOI'll _1'0 ibaa 10'(. or 1110 tleb tllko•• lIIld, it the total ootob .ON

known, U lll14lbi pltl'lO tlai they tor «. _oh a 11.1' p.ro.nt••••

Tbe lIelll10n re••ptured 1Il tb•••tu.rl.1 t ou1d rbapa be

.011..d "dropper.....1noo 1118)' 1'IOu14 h• .,o to drop ...",,,rd 1n order to bo

reo.piur.d. Th.t lIuob a 1.erge peroea" (1210 ot 011 thooe 11boret04)

41d drop baok 1. no'....rthy. flow ny dl'oppod baole and tollod to



-(,..

re-.nter th. t.rep • nnot b. Itllown.

Th. tbllowt ooncludona llI8T be satelT dr.wn es to ih. Il1O'1'

ot .a1Joon 1n iha rgare. aatuarT durl iha latter h.lt ot S.pte

llnd t.h. t1rat h.lt ot October, 1n r.l.Uoa to .ngLlng.

(1) Th.T or. both rlY.rw.rd .nd .....rd.

(2) To 1ih••xted t.o whlch 1ih.,. remaln 1n the ••tu.tT or 1IlOY•

....ard 1ih.,. are una....1l.bl. tor .ngllng.

(31 W11lh progr••• or tha ••••on the l1kellbood ot th.lr b.1n«

.....1l.ble tbr angil d1a1nI.ha••

(~I n ot bo.. 1n the ••tu.17 In S.pte ber onlT .balt e1 h'

out. ot • hUndred .ra lUC.1T to b. o.~' by anll.n.

151 J. tr••bet. uta upon t.hoaa In tbe ••tu.tT ., the UM. talcl

'b_ llprlyar .nd llI.lAg • larg.r proporUon ot t sa .ye1lable tor

Pre_bly tha d••lr. 1a to ha.... 'b. aatu.r1al trap operated eo

•• to .nsure • aufflo1ent DWIIber ot adlllOn tor hatchery purp .e•• and

Ta' not to op.reta ,he net when there 18. od chanoa ot 1b. flah

aao.ndlng the riyar .nd oontrlbuUug .1p1tloantlT to the .ngling o.Uh.

Th. 1lWO objaot. naad DO' oontliet to .11)' great axtent.

To .OWE. tbe Noula1t. ntUlber or Hlmpp tor 'Slpp1ns. pa.'

.XJ»rl.no. 18 11JlcJollbtedlT tha beat n.rel Id... to tb. t1 whan

tha trep should be staUed tlahlug. n 1. po"lbla the t .~u47 or illa

_atal net catoh or illa currant ...aOD and ot the rlYer 41aoharga

during the thlrd an4 tourth preyloua aIDD.r ....ona _34 gl..... 8004

l~aa aa to the relail.....bund.no. or tbe stoot upon whlch tha o.tob

tor the pIIr1lIcular ye.r at dopend. '1 a oat. 1IlIpor\ant 1blng, bow....er.

1a to .ea that 'h. trap 1. In Opero1l10D lIben th ••lmon .r. entarIDg



water tl'oa up rly r) .n4 partioularly wUh DOrn.rl....1114 ••• SODeNI

tJoo.bet 1. aub.141J!'5_

It be_a iIIponant to p.I'lII1' ..1JIon .., ....114 and be .....U.bI.

in a1snltlou' Dllllbera tor angl1 wIl.n there ha"e DOt preY1wa17

~. oondition. ta"oUl'1J18 ontranoo an4 u_i ot 1bo IIlI1l11On, that 1.

Wben thor••r tew ..x.an .lrHc17 up tho rl"er. 01"on auoh • diu­

.Uon, it woUl4 bo 4e.tr.ble to rc4.r" the tr.p lDop.raU"o whon •

talr tJouh , 48•••114. th. _In l'1".r~ 1nto th•••tualT

.n4 tor perh.pe 0 4.7. there.n.r.



1I....tlfo.xrn. pel'atllre D1U.ren... 111 Moe.1'

R1T.I', U".

1. T1me'-11 •••

111 lake (d ) 1 7 .8

11 lake 111'0011: (~1'8p) 17.8

0010. 111lek. lII'oolt b low 111'1 16.'-1.0

aprtna- dra1n1118 1n'" ~b1e pool 0." 10.8

ermosnla

J'oo~ ot C1Q'benk

pba'-11a••

1n r1Ter (~rep) 17 .0-19.2

1".8-18.4

e: 2.'0-3.~0 p.lII.

11 leke (da ) 16.1

111 lek I'OOlt (~rap) 1 .2

1l11a1telll'ook (_tIl)16.8

16.8

16., 17.'

17.2 18.2 18.1

17.' 17.4 18.2

17., 1".4,1.',18.2,18.8

17.' 17.7 18.4

18.0 18.0,18.8,19.0

17.8 18.0,18.218.4

18.1 18., 18.4

18.1 18., 18.8



el'llOpaph 20.7 20.' 19.1

20.1 17.0

00\ or Cl.,b.nk 20.7 20.' 11.1

'~:n'8
20.7 19.9 18.7
10.9 20.2 19.2

21.1 10.0

Br1ds· 20.7

20.5

~harp'. 20.8,. "1 : 4-5 p•• e.'her: ol••r and bri M.

111 iAte brook (br1dg.) 16.7

l.ull 1811:. brook (IllOU'h) 16.8

J'i p1 ••bOT \rep 1'.1

Trap 20.0 19.'

Thel'llllgrBph 19.2

un ot utl1 brook 17.0

l"oot or Cle7blll1k 17.0

17et • 19.4 17.,

19.8 18.,

4•• e: 12.'0-1.'0 p.. .a1;h.r: ol.ar end br1gM.

'111 broolt ('rep) 18.,

111 brook (u'h) 19.0

ap1d••bo.... tr.p

erJllOgl'8ph

111 brook

17-'·

20.8

20.8 20.4

20.8



-,-

20.~ 20.'

20.~ 21.'

hrp'.

5. : 11.30 p••-12.30 ••• J

111 lake brook (r1dgel 1'1.0

, 111 lake rook ( uthl 17.0

lIydro .ph

u't'lof' 111 brook

oot or vlaybank

r1dge

17 •• 17.'

1..' 1'7.8 17.'

17.' 1'1.'7 17.0

17.3 1.8 17.0

17 •• 1.'.,

1.7.0 1'1.3 1.7.0

17.3 1'7.3 1.7.0

17.0 1., 1'7.1

1'.~ 17.3 17.0

aK (1'11"8\ .....de••lloY" \be tnp \0 $14e

".'.r lHt1n , • brld I. .u rlnr .bOlla. 1'll1.tu.' t ..pen-

ture 010"17 .peAd.n' IIPOJl eo1.ar ra.11.tlon. TIl. ".'er el_1y 11ft,.
darl 'b. rJl1 • reaoh•• 1'. xl t. peretur. be een 2-' p ••••

• n4 then ooob 01'1' agaln unUl a 1 1a reaolled 4nrlng e.rly J*lra­

lnc. On o1.OIl., day. lta' penture ria. la _oh le•• rlt.4.

1118 tho dey. 1'low1Jlc ter 1n tbe oen're 01' t r1Yer 1llI••

lower hllpOft.n Uuln tb. r.1.a'lYe1:r at.pant 'or t ...rda tbo



colder olr lonaer.

1'her 1a a rke4 oontraat lIew D the teJllperature. 01' ne t'C

DOOll unl1'ormly 0001 ter w.a tal1l ~ ext n

tor a dUtanoe 01' opproa:l tel)' twel.e t.ell, ally heaU t'rOIII

that d18tanoe to the eoat ahore where t

temperetUrD at the wea10 bank ter .bout '00 ,.... 401fDatre_. aner



-,-
dlaobarge at

III 10 e brook la CD17 ebou one tenth tlmt or th

(2' au. n./HO. 8. 00 ~ wUh 215 • n./a c. tor th rlYel')

whloh oaOIlll'a tor the unll1porten role It play. In re laUq ,lie
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