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IN'mODUCTION 

Rattling Brook is a moderate size stream (drainage areas 160 

sq. mi.) fl.ad~ into Bay of Exploits, Notre Dame Bay (Fig. 1). Before 

1957, this stream supported an Atlantic salmon population estimated to 

number about six to niM hundred. Although no statistics are available 

to indicate the degree of contribution of the Rattling Brook salmon 

population to the conmercial f'i.sbery, it is known that some contribution 

was made, (observations at the Rattling Brook eotll'lting fence, constructed 

in 1956 to obtain an accurate count of the run to this stream, indicated 

that from 15 to 20 per cent of the run carried gill-net marks.) However, 

the value or this run lay mainly in the sports fismry. Rattling Brook 

is conveniently located near the population centres of Grand Falls, 

Bishop's Falls, Botwood, Gander and several smaller places, and ranked 

next to the Exploits and Gander Rivers as a sport fishing stream in these 

areas. An irrlication of the angling success at Rattling Brook is given 

in Table I. 

Year 

1952 

1953 

1954 

1955 

1956 

Table I. Salmon angling returns, Rattling Brook, 
1952 - 1956. 

No. or fish taken No. of Rod - Days Fish 

193 458 

292 810 

240 1,261 

156 871 

245 1,206 

per rod day 

0.3 

o.4 

o.2 

0.2 

0.2 
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Fig. 1. Map pe Rattl ing Brook and Great Rattling Brook. 
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In general, then it should be noted that although the Rattling 

Brook salmon run contributed to the conrnercial fishery, its greatest value 

lay in its contribution to the sports fishe:cy. 

In 1955, Newfoundland Light ar.rl Power Company Limited announced 

plans that were destined to tenninate the value of Rattling Brook as a 

prOduction area for .Atlantic salmon. Plans for a power developnent on 

this stream would make it impossible to maintain the salmon run there. 

Figure 2, a map of the lower Rattli~ Brook watershed, shows 

the location of the major engineering works, which are generally des­

cribed as follows: The hydro project was designed to prOduce a total of 

16,000 h.p. from two powerhooses. A diversion dam, aoout thirty feet 

high, was to be constructed at the outlet of Rattling Lake, which would 

divert the main stream from its fomer outlet at Rattling Lake into Amy 1s 

Lake, leaVi~ about two miles of the original stream bed without water. 

A main control dam, also about thirty feet high, was to be erected at 

the new outlet of Rattling Brook from Amy's Lake. An excavated channel 

would carry water from Amy1s Lake to forebay pom no. 1. A twenty-five 

root dam, kno'Wll as intake dam No. 1, would back up the water of the 

:f'orebay. The intake for powerhouse no. 1, situated about half a mile 

downstream, was to be located behind this dam. A wood stave pipeline 

would convey water from foreba.y no. 1 to powerhouse no. 1. Water from the 

tailrace of powerhouse no. 1 would now through the downstream part or the 

old river channel. 

An eighteen foot dam, known as intake dam no. 2, erected 

downstream from powerhouse no. 1, would create a second forebay, from 
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Fig. 2. Map of Rattliq; Brook watershed showing major Engineering works. 



5 

behind which water would be carried by wood stave pipe to powerhouse 

no. 2 which was to be situated about a quarter mile from the stream 

mouth. 

Subsequent developments dispersed with powerhouse no. 1 and 

intake dam no. 2. Instead, water was comucted directly from intake dam 

no. 1 through wood stave pipe to powerhouse no. 2. The net result of 

this change in plans was to leave an extra half mile of river bed, between 

powerhouse no. 2 and the proposed powerhouse no. 1, without water. The 

company contemplated no spill at the diversion dan, so it seemed 

impossible that the salmon run could be maintained in Rattling Brook. 

At this time (1955) little information was available regarding 

the status of Rattling Brook as a salmon stream., so the Department of 

Il'i.sheries made plans to obtain the needed information. In 1955, a brief 

aerial survey was made o.f the watershed, arrl plans were drawn up for the 

construction of a counting fence in 1956. The results obtained from this 

counting fence, given in Table II, warranted consideration of various 

means for the preservation of the run. 

Table II. Counting fence data, Rattling Brook, 1956. 

Fence C aunt 5 96 

Estimated number not in fence count 150 

Number angled downstream from fence 24 

Total 770'"' 
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Several neans of preservi~ the salmon run were considered, 

these beings 

(1) Construction or fi~s, 

(2) Transport by vehicles to beyond dams, 

..-+· (3) Construction of Artificial Spawning Area, 

(4) Establishment of a hatchery, 

(5) Diverting the salmon .from Rattling Brook, 

(6) Transfer the run to unused spawni~ area. 

Nwnber (1) was ruled out because the company advised that the 

amount of water, needed to operate the necessary fislway, could not be 

made available. Also 1 it was thought that heavy mortality would result 

when migratory smolts passed through the turbines on the way downstream. 

(In subsequent years, the presence of many dead eels collected on the 

Rattling Brook counting fence seemed to confirm the latter suspicion). 

Number (2) was considered inadequate because of the cost factor, 

including the cost or constructi~ a permanent trappil'€ device 1 as well 

as the continuing costs of operating the project each year, especially 

labour and maintenance ani operation of a transport vehicle. Also, there 

was the problem of turbine mortality on migrating smolts. 

The construction of an artificial spawni~ area was considered 

impractical, because the downstream powerhouse would be located too near 

tidewater to permit the construction of such an area. Also insufficient 

rearing area, for young fish, existed below the powerhouse. If the 

artificial spawning area were to be constructed upstream from the powerhouse, 
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the problems of insufficient water to o:p3rate a fishway ani,the turbine 

mortality on smolts, would again be encountered. 

Establishment of a ha tche:ey was ruled out also because or the 

cost factor and turbine mortality problem. 

It was thought that complete diversion of the run from. Rattling 

Brook should only be done as a last resort, since it was not known for 

sure if diverted fish would enter other rivers, and even if they did, 

they might have to compete with establis:ted populations for sufficient 

spawning area. It was felt too, that offspring from diverted fish might 

have to compete Wlfavoarably for a suppl)r of food. 

The only acceptable alternative was to transfer the run from 

Rattl~ Brook, to anot:ter stream in which there was adequate spawning 

area and reasonable assurance of sufficient food. Several nearby 

streams which were not being utilized by Atlantic salmon, were invest­

igated, and of these, Great Rattling Brook (Fig. 1) seerred best suited. 

Great Rattling Brook, a tributary of the Exploits River, drains 

into it approximately five miles below Grand Falls (Fig. 1) • 'l"b9 

drainage area is approximately 600 square miles, of which 50 square miles 

were accessible to salmon prior to 1959. The total river le~th of 

Great Rattling Brook, incllliing tr:ibutaries, is 180 miles, only" 25 miles 

of which were accessible to salmon prior to 1959. When this river was 

compared to Rattling Brook, which has 160 square miles of drainage area 

(109 of which were accessible to salmon), arrl a total length of 30 miles 

(25 of which are accessible to salmon), it seened reasonable to expect 
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that Great Rattling Brook was quite capable of supporting the Rattling 

Brook salmon run. 

Three factors favoured the use of Great Rattling Brook for the 

salmon transfers (i) plans already called for the construction of a 

fiahway over a complete obstruction, at camp one Falls, located 3i miles 

upstream from the mouth of Great Rattling Brook (Fig. 3). 

Fig. 3. Camp one obstruction, Great Rattling Brook, 

The relocation of the Rattling Brook run above this obstruction would ensure 

immediate utilization of a vast area of stream, (ii) a suitable road 
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linked- the two rivers, thus artording economic transportation, aiXi 

(iii) adequate spawning area existed above camp om obstruction. 

Materials and Methods 

In 19.57, a beginning was made on the transportation of the 

Rattling Brook salmon run to Great Rattli~ Brook. .All fish were caught 

as they moved upstream throngh a counting fence which had been established 

mar the mouth of Rattling Brook. Tre fish were placed aboard a truck, 

equipped with a specially constructed salmon tank, and moved to Great 

Rattling Brook. Transf'er operations, which began during the summer or 

19.57, continued until the summer of 1964; during the last year only 22 

fish were caught. Although a few "strays" are expected to t11rn ttp at 

Rattli~ Brook in futu~, the transfer is now considered completed. 

• 
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RESULTS & DISCUSSION 

When considerir:g the Rattli~ Brook transfer, it is necessary 

to remember that this involved a population of fish which was taken out 

of its native stream and placed in another (presumably foreign) stream. 

The first questions to be asked are, "What became of these fish after 

they were plaeed in this foreign stream? Did they stay there, am did 
,. 

they reproduce successfully? • From tm available data collected on 

the transfer, it is difficult to give a firm answer to these questions, 

but there are several aspects which, when considered together, should 

enlighten us as to the probable fate of these fishs Firstly, there is 

tm available tagging data; secondly, the infonnation available on 

spawning ground surveys which were carried out by Department personnel; 

thirdly, the available information collected on juvenile salmon in 

Tote Brook; and lastly, the increase in the adult salmon count through 

Camp One fishway. 

Tagging Data 

Table III presents a swnmary of the available information on 

tagged fish which were transferred from Rattli~ Brook to Great Rattling 

Brook. 

It was originally planned that all transferred fish would be 

tagged but, as can be seen from Table nr, this was not so. Only a 

traction of each run was tagged, which is just as well because the presence 

of colored tags made these fish more easily accessible to poacllers. All 

fish were tagged with Petersen discs. 
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Table III. Swnma.ry of tagging info:nnation on transferred salmon, Rattling 
Brook to Great Rattlir:g Brook, 

19$7- 1961. 

No. No. 
Recaptures 

Year I AboVe release !Returned to .Below release, 
Transfer~d Tagged site Rattling Brook other than 

Rattling Brook 

19$7
1 

610 87 h - 1 

19$8 786v 128 - - -
1959 329 21 - 1* f 
1900 682 • -- .. .. 
19&. 25h 189 45 3 ... 6* -

' 

t These fish were caught the :following ;year. 

Iri 1957, 87 fish were tagged before being released in Great 

Rattling Brook. Ul fish were released at Point A (Fig. 1). One fish 

was recovered downstream at Bishop's Falls Dam. This fish was moving 

upstream again when it was caught. Four fish were recovered 11pstream 

(angling ret11ms) frcm the release point. In addition, many tagged fish 

were seen in pools above the release point. Regular surveillance by 

field staff revealed the presence of ma:n,y tagged and untagged fish in a 

pool below Tote Dam on Tote Brook. One angler took two salmon upstream 

from Tote Brooke It would seem, therefore, that the transferred fi.sh did 

adapt to their new environment. A.s an added insurance that these fish had 

s11ccessfully spawned in the new environnent, loggers workir.g at Camp 

45 Dam, 35 miles ups~ream from the 1957 release site, reported seeing 

kel ts in the spring of 1958. 
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In 1958, a total of 128 salmon were tagged prior to their release 

in Great RattJ.it€ Brook. Sixty-five fish were released at Point .l and 

sixty-three at Point B (Fig. 1) • None of these fish were recovered in 

the general area but some were sighted in pools above the release site. 

Observations by Department personnel indicated that the fish had moved 

well upstream from the release site, as far as 45 Mile Dan. 

In 1959, twenty .. one adults were tagged prior to their release 

in Great Rattling Brook. Nine fish were released at Point A and twelve 

at Point B (Fig. 1). No immediate recoveries were recorded but, again, 

spot checks by Departmn t ~rsonr:el shCMed 'that many fish moved upstream. 

to Tote Brook and Rushy Pond tributaries an:i up to 4.5 Mile Dam. Three 

or these fish were taken in too co11llll9rcial fishery in 1960, and om was 

angled at Rattling Brook in 1960. 

No fish were tagged in 198:>, but in 1961, 189 fish were tagged 

before being released. Forty-nine of these were released at 11 Barnes" 

belc:M Camp Om fishway (Fig. 1). Twenty-one of tmse were counted through 

Camp One fishway (there is no record as to whether or not these tags were 

removed) atrl three returned to Ra.ttJ.ing Brook. SOJM '\iagged fish were 

reported dead in a pool :near "Barnes" bat there is no actual figure on 

just how many. The remaini~ 140 fish were released above Canp One 

dam, at Point A, and another point at the mouth of Camp One Steady 

(Fig. 1). None of these fish were recorded as having returned to 

Rattling Brook, until the following year (1962) when six were taken there. 

Many were observed in a pool below Tote Dam and twenty-four were caught 

by two local anglers above the release site. 
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CarefUl examination of available tagging data seems to indicate 

that the transferred fish adapted quite readily to their new environnent 

and moved on upstream to the spawning grounds in Great Rattl~ Brook. 

The data is lacking, however, in that not enorgh follow-up information 

is available. 

Spawning Ground Surveys 

The next clue to the fate of the transferred fish comes from 

the available data which was collected from spawning ground surveys. 

Cheeks were done each ;year while the transfer was in operation, 

but the first extensive survey of the spawnir:g grounds on Great Rattling 

Brook was made in 19(0. In October of that year Departmental staff 

covered most of the river dra:inage of Great Ra. ttling Brook. The rivers 

out of Burnt Lake, Sunday Lake, Crowe Lake, Webber Pond and Tote Brook 

(Fig. 1), were given special attention since many adults were known to 

have moved up through Tote Brook F'ishway • One h tmdred redds were counted 

on a tributary joining Bumt Lake River from Sunday Lake. Ten to fifteen 

redds were counted on that section of river fiowing oat of Crolie Lake 

(high water levels here made the survey difficult), and three redds were 

counted at the mouth of Tote Brook. 

The purpose of this survey was to establish whether or not 

transferred salmon were spawning successfully in their new environment. 

This low count of redds does not necessarily indicate that they were not 

entirely successful, since the survey was carried out between October 17 -

October 28, when it is probable th.a t a proportion of the fish had not 
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begun to spam. On the other hand, 103 .fish moved through Caap One 

fishwsy in 1960. Some of the redds observed m.ay have been constructed 

by these fish. 

Other spawning surveys were scheduled on Great Rattling Brook 

in successive years but because of adverse weather conditions a:r:d high 

water levels they failed to produce any results that would enlighten us 

as to the fate of transferred fish or fish that had moved through Camp 

One fishwsy. 

Because of tb3 inconsistency of these spawning surveys, it is 

difficult to draw firm conclusions but it would seem from the 1960 survey 

that transferred fish which had moved into Tote Brook and its tributaries 

did spawn successfully. If this is true, it would seem natural to ass1.111e 

that the same thing happened to those fish that moved into tributaries 

other than Tote Brook, or those that remained in the main river. 

Smelt Data from Tote Brook, 1961 - 1963 

Figures 4 and 5 p-esent a summary of age class distribution of the 

runs to Ra.ttlir:g Brook durir:g 1959 and 1901. Age is denoted by growing 

season rather than by calendar year. It consists of two :f'igures, the 

second written as a subscript of the first. The first figure designates 

the year of life in which the fish was captured. The subscript indicates 

the number of growing seasons in freshwater. Assuming that offspring .from 

transferred fish would exhibit a similar migratory behavorial pattern, 

the first major smelt migration on Great Rattling Brook was expected 

to occur during the spri.J:€ o.f 1961. Accordir:gly, plans were made to carry 
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out a survey of smolt migration on Tote Brook, a major tributary of Great 

Rattling Brook, into which large nu.mbers of transferred adults were known 

to have moved. Surveys were started in 1961 and continued during 1962 and 

1963. Fish were caught in a modified Fyke net, t:te construction and 

operation of which have been adequately described by Ducharne, 1961, am 

Pratt, 1963. 

The 1961. survey was more or less of a trial nature, to test the 

suitability of equipnent. 2,069 juvenile salmon were caught. Analysis 

of a sample of 153 fish revealed that 7.8% (12) were 1+, 58.8% (90) were 2"" 1 

29.4% (45) were 3+, and 3.9% (6) were 4+. These figures are presented 

graphically in Figure 6. .!11 except the 4+ fish could have been offsprif.€ 

from transferred fish. The 4+ fish must have been landlocks. It is not 

known exactly how efficient tm gear was, but Ducharme, 1961, estimates 

that about 80% of the smolt run was caught. The writer feels that this 

figure is probably high since Ducharme and Pratt, 1962, from a more 

extensive survey, estimate that only &:JI, of the run was caught in 1962. 

The method of capture in 1962 was essentially the same as in 1961. 4,027 

juvenile salmon were caught. This was estimated to be about 60% of the 

total smolt run (Pratt, 1963). No age data was collected in 1962. 

Tn 1963, the smolt census was continued. In that year 1 6,492 

juvenile salmon were caught. This is believed to represent about 80% 

of the total smolt run. Examination of age data from a sample of 795 fish 

(shown graphically in Figure 6) reveals that 0.5% (4) were 1+ 1 21.3% (169) 

+ + + + 
were 2 , 51.0% (406) were 3 1 25.6% (203) were 4 , and 1.6% (13) were 5 • 
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.After 1111ch deliberation, the writer concludes that it is difficult 

to interpret this data With any degree of certainty. Because or the scarcity 

of data, it is difficult to relate increased smolt movements in Tote Brook 

to the transfeiTed fish. Thr example, it would be expected that, since the 

majority of smolts desceming Tote Brook are beginning their fourth year 

+ 
of existance (i.e. 3 fish), the nwd:>er of desceming smolts could be 

related to the number of adults transferred 4 years earlier. Theoretically, 

there should be a direct relationship between the two, but this is not 

so as is shown in Table IV • 

... 
The observed increase in 3 smolts, from 985 in 1961 to 191.2 

in 1962 might be expected because of the increase in transfeiTed adults 

Table IV. Showing relationship or transferred adults to 3+ smolts, four 
years later. 

Year of' transfer No. of adults Year of smol t N lll!lbe r of ~ 
transteiTed count smolts 

descending T • .B. 

1957 627 1961 985 

1958 808 1962 1,912 

1959 329 1963 3,082 

from 627 in 1957 to 808 in 1958, but by the same token, a decrease in 3+ 

smolts would be expected in 1963, since only 329 adults were transferred 

in 1959. The observed increase camot, however, be attributed to natural 

influx from the Exploits, since Canp Om fish-way was not opened until 1960 

and only 103 adults moved through in that year. The writer considers that 

the apparent discrepancy is due mainly to three reasonss (i) there is 
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not enough available informatlon on what proportion of ihe transferred 

fish utilized Tote Brook, (no count exists before 1960 and those which 

do exist cannot be considered reliable), (ii) the smolt counts should 

have been carried out for a grea tsr nwnber of years to provide more 

detailed information on age class distribution, and {iii) SlftOlt counts 

should have been conducted before the e.rtect of the transfer could be 

felt, in order to establish the contribution {if any) which landlocked 

sallllon make to smolt runs. It is known that lamlocks existed in the 

Great Rattli~ Brook system before the transfer was initi:.a.tled. 

We should not, however, lose sight of the fact that there was 

a definite increase in the nwri>er or smol ts migrati~ from Tote Brook in 

1961, 1962 am 1963, and that this apparent increase cannot be •ttributed 

to natural influx from the Exploits, since no fish moved through Cai11p One 

fishway, until 1960. While it is diffielll.t to state de.f'initely that tmse 

smolts were o.ffsprir:g from transferred .fish, it is even DlOre difficlll.t to 

establish that they were not, unless landloeks offer a s11bstantial 

contribution to smolt migrations, which is unlikely. It can be seen from 

Fig. 6 that only about 3% of the 1961 smolt run can definitely be 

attributed to landloeks. 

Since there is no evidence to prove othe IWise, it l1li1St be 

concluded that the increase in the nwnber of smolts migrating on Tote Brook 

was a direct result or the transfer. 

Camp One Fishway operations 

It is known that adult .AtJ.antic salmon utilized that part or 



18 

Great Rattl~ Brook below Camp One obstruction before Camp One fishway 

vas constructed (Department personnel engaged in spawning grolll'ld surveys 

during the Fall of 1959 sighted several redds on 'three Brooks), but it is 

not known just how m.aey fim utilized this area. 

Late in 1959, a fishway vas opened over Camp One obstruction, 

which made that part of the Great Rattling Brook watershed above Camp 

One accessible to salmon. A fishvay count was begun at Camp One in 1960 

and has been continued evexy year since. 

Table V presents a summary of the available information on the run 

to Great Rattling Brook durir:g the years 1960 .. 1965. 

Table v. Summary of counting trap and angling records on Great Rattli~ 
Brook, 1960 • 1965. 

Year 1960 1961 1962 1963 1964 1965 

Fishway count 103 372 1,068 528 1,868 777 

jngled below fishway - .. 86 37 1n 46 

Total run 103 372 1,154 565 2,039 823 
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The escapenent of 103 fish through Camp One in 19(0 must be 1 11 ,_, 

qo I r<=>'"' 

attributed to natural influ:x: from the Exploits run, since it is unlikel -,~\ .. ::. 
'11' .. 

that any effect from the transfer might be felt at this time. Frequenc1; I . , 
I I -< 

histograms of age composition data for Rattli~ Brook salmon (Figs. 4 Jl~~::~ -TZt8 
5) indicate that nor.e of these fish went to sea after one year of river \ 11 6$( 

life. However, Fig. 6 indicates that a small proportion of juvenile salm? 
s­

caught in Tote Brook in 1961 and 1963 were beginning their second year of 1 'If 
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life. Whether or not these fish were actually moving out to sea, is 

difficult to say. It may be that they were undergoing a secondary migration 

out of Tote Lake • In any case, it seems extremely unlikely that tl's 

transfer had any effect on the run through Camp One fishway in 1960. 

In 1961, the run through Camp One .fishway was 372 fish. In all 

probability, most of these :fish were also from a natural in.flux :from the 

Exploits run. However, we cannot rule out the possibility that sone o:f 

these fish may have been o:f:fspriq; from fish that were tran s:ferred in 1957 • 

Fish which hatched in 1958 and went to sea after spendiq; two winters in 

:freshwater might have been returning to their parent stream to spawn in 

1961. Fig. 6 indicates that an average ot about one quarter of the smolts 

migrating from Tote Brook were begirming their third ;year o:f life. 

Fig • 6 also indicates that most smol ts mig rated from Tote Brook 

after sper:rling three years in the river (3• smol ts). Theoretically, f 
smol ts arising from the 1957 transfer would be returning to Great Rattling 

Brook in 1962, since most Rattling Brook :fish were known to return after 

spending one year in salt water, as is shown in Fig. 4. It was eXJ;ected, 

therefore, that the run thro~h camp One .fishway would be greatly increased 

in 1962. '!his is confirmed by Table V, which shows that 1 1068 adults 

passed through Camp One fishway in 1962. 

Theoretically, the run thro~h Camp One :fishway in 1963 

would be composed mainly o:f 54 :fish from tb:3 1958 transfer am 6s 
fish from the 1957 transfer, since these were the two major age classes 

four:rl amo:rg Rattling Brook adults as is shown in Fig. 4. This is confirmed 

by Fig. 7. It would be expected then that tb:3 run through Camp One :fishway 



19 a 

m,~------------------------------------------------

UJ 
(.) 

60' 

~50 
a: 
:::> 
(.) 

u 
0 

u.. 
0 40. 

>-
(.) 

z 
LLJ 
:::> 
0 
LLJ 
a:: 
U..30 

20 

10 

0 • -4 \ 53 3 

li'ig. 7. Age 

330 FISH 

- L- ----· 5 5$ 63':, 6. 6 6' 74 75 76 84 85 95 9. 
4' f) 6 

AGE 

composition of adult run through 
Camp One, 1963. 



20 

would increase in 1963, but this was not so, as is evident from Table v. 

It should be remembered, however, that although the run to Great Rattling 

Brook in 1963 was lower than in 1962, it was considerably higher than it 

was in 1960 and 1961. A possible reason for the apparent decrease from 

1 ,O(£ fish in 1962 to .528 fish in 1963 is the handling of juvenile .fish at 

Tote Brook in 1961. and 1962. During these years most of the smolt run 

through ·Tote Brook tmderwent considerable manipulation by Department 

personnel, am it may be that mere handliq; of smolts caused sone mortality. 

'Ibis handling mortality may have contributed to the low run through Camp 

One in 1963. On the other hand, it would seem unlikely that smolt mortality 

at Tote Brook would adversely affect the adult· run to Great Rattling Brook, 

since it is probable that the majoricy- of smolts cane from areas of Great 

Rattling Brook other than Tote Brook. Also, it may be noted that although 

the smolt run during 1963 received an equal, or greater, amount of man. 

ipulation, there was a marked increase in the number of adults passing 

through Camp One in 1964. The run through Camp One in 196h was 1 1 868 

t"ish. Theoretically, the adult rim in 1964 should have been composed 
.... 

mainly or 3 smolts that had gone to sea during the Spri~ of 1963. These 
.... . 

3 smolts would be offspring from adults which were transferred in 19.59. 

In view of ·'the fact that only 329 adults were transferred in 19.59, it is 

surprising that such an increase in the run through Canp One fishway should 

occor in 1964, i.e. if we are to assu:ne that the RattJ.ing Brook transfer 

was responsible for the increased runs to Great Rattling Brook. On the 

other hand, it is possible that natural influx from the Exploits may have 

been largely responsible for the increased runs through Camp One fishway 
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from 1960 - 1965. Then, agam, it is difficult to see why natural influx: 

.from the Exploits was not just as great in, say, 1961, as it was in 1964. 

The question, "How much did the Rattling Brook Transfer 

contribute to the establishment of a sizeable salmon run on Great Rattling 

Brook~' is, then, a difficult, if not impossible, one 1D answer. There 

is absolutely no way in which it can be stated, with my degree of 

certainty that the build-up of the adult run to Great Rattling Brook 

was not due to a natural influx of salmon from the Exploits, that, in 

former years, had utilized the area below Camp One obstruction and Three 

Brooks • 

.Are Great Rattling Brook fish o_ffspring from Rattling Brook Fish? 

Cursory examination or Fig. 8 in:licates that there was a comider­

able increase in -the number of adults utilizil€ Great Rattling Brook during 

the period 19!0 to 1965. Also, it can be seen that the period o.f this 

increase was coincidental with depletion of the run to Rattling Brook. 

As was pointed out earlier (page 14) 1 the first major contribution 

of offspring from trms.ferred fish was expected on Great Rattling Brook 

in 1962. It can be seen from Fig. 8 and Tabla V, that the run through 

Canp One fishway showed a sharp increase in 1962, rising by 187 percent 

over the former ~ar (1%1) • This would indicate that the trans.fer was coming 

into effect. This observation is, however, overshadowed by the fact that 

the run in 1961 increased by' 2 61 percent over that of 196o, during which 

time no major effect from the transfer could be expected. 
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Fig. 9 illustrates the relationship between the run to Great 

RattJ.ing Brook and the total run to the E:xploi ts River. It is apparent 

that yearly variations in the total run to the Exploits are closely 

related to yearly variations en Great Rattling Brook. This may suggest 

that the run to Great Rattling is dependent on the number of fiSl. entering 

the Exploits, or that the number of fish entering the Exploits depends, 

to some extent, on the number or ad~lts returning to Great Rattling Brook. 

The possibility that Great Rattling Brook fish are progeny of transferred 

:fish is not ruled out by these observations. It can be readily seen from 

Fig. 9, that during the period 1959 - 1965 there has been an upward trend 

in the number or adults utilizing the Exploits River. It is also clear 

that this increase is coincidental with an upward trend in the number of 

adults utilizing Great Rattling Brook. Fig. 9 shows that these two trends 

are almost identical. .Also, it can be seen that there has been an up~ard 

trend in the number of adults utilizing Great Rattling Brook, expressed 

as a percentage of the total run to the Exploits. This would suggest, 

then, that progeny of transferred fish are retuming to Great Rattling 

Brook to spawn, and that their return is reflected in the increased cotmt 

for the Exploits. 

Additional light may be shed on the relationship between Great 

RattJ..ing Brook and transferred fish, from a tagging study done on Tote 

Brook sm.olts in 1962. In that ~ar a marking program was carried out on 

migrating sm.olts. The principle underlying this marking method is that 

when a solution containing lead is injected into a fish the lead will be 
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deposited in the scales and other hard tis sues. Lead deposits will 

appear as a dark r:ing on the edge of the scale, when the scale is 

treated by a special chemical process (this process has been described 

by Fry, !.! .!!_, 1960, and need not be discussed further here). 

In 1962, 1,595 injected sroolts were released in Tote Brooke 

In 1963, at Bishop 1s Falls Dam, the entire adult run to ihe Exploits 

River was scale sampled and the scales were chemically treated. Six 

injects were recovered, four (4) of which moved into Great Rattling 

Brook. One died and the other is presumed to have utilized some part 

of the Exploits system, other than Great Rattli~ Brook. This retnrn 

of 0.38 percent is undoubtedly very low, but the validity of this Rethod 

for mar~ Atlantic salmon is in doubt. However, it does show that some 

Tote Brook smelts (which are, very likely, progeny of transferred fish), 

did return to Great Rattling Brook. 

One other possibility which suggests that Great Rattling Brook 

fish are progeny of Rattling Brook fish has been examined. .Angling 

records indicated that fish of larger size could be taken more frequently 

.from Rattling Brook than from the Exploits. In my opinion this is 

verified from Table VI and Figure 10. Certainly, it can be seen from 

Table VI, that there is a higher percentage of salmon in Rattling 

Brook than in the Exploits. Also , it is apparent from Figure 10 that 

the mean length of r.i.sh which entered Rattli~ Brook is greater than 

the mean length of fish which entered the Exploits. The most striking 

point to note here, however, is that the mean length of fish entering 
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(1) 
Table VI. Grilse/Salmon ratio in spawnil'€ escapement to Rattling Brook 

and Exploits River (Ducharme 1961). 

Visnal 

No. ot % o£ 
Fish Rm 

Rattling Brook ""' 1956 596 77.4 
Rattling Brook • 1957 627 96.1 
Rattling Brook • 1958 820 96.4 
Rattli~ Brook - 1959 375 97.6 

Exploits River - 1959 994 51.4 
Exploits River- 1960 1211 100.0 

(1) Grilse • Fish belOW' six pounds 
Salmon • Fish above six poui¥is 

% 
Grilse 

64.4 
70.0 
84.1 
82.1 

88.o 
86.4 

Seale Reading 

% No. ot % ot % % 
I Salmon Fish Run Grilse Salmon 

37.6 
~.o 
15.9 
17.9 158 41.1 86.5 13.5 

12.0 
13.6 577 47.6 90.2 9.5 

Great Rattling Brook is quite similar to that of fish which entered Rattling 

Brook, but higher than that of fish which ente~d the Exploits (before any 

effect of the transfer could possibly be felt). In view of these observations, 

it was decided to subject this data to statistical tests to determine whether 

or not the apparent differences (and similarities) are statistically significant. 

'!be test used was the well-..known test-t. Calculations are shown in the app.mix. 

Results showed that the difference between means (arithnetic mean length) or 

Rattlhg Brook fish and those fish now movirg through Camp Om is not 

significant at the o.05 or 0.01 levels of significance. The difference 

between means of Exploits River fish am Rattling Brook fish is highly 

significi£Jlt at the o.oS and o.ol levels of significance. 'lhe difference 

between means o.f Exploits River Fish and Camp One fish is also highly signif. 

icant at the o.o5 and 0.01 levels of' significance. 
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On the basis of these statistics, then, it would seem more correct 

to infer that the salmon run, now establisted on Great Rattli~ Brook is 

a direct result of the Rattli~ Brook transfer. The other view, that this 

run is the result of infiu:x: from the Exploits, seems to be discredited. 

We must not, however, place too much emphasis on these statistics, since 

statistics suggest, rather than prove, a point. 

It is true, that throughout this report, the evidence is almost 

always more suggestive than concrete. Here is an example where suggestive 

evidence approaches the concrete. 

Summazz and Conclusion 

h success of the Rattli~ Brook transfer, 1957 ... 1964 has been 

evaluated from the following points of view: (1) tagging data indicates 

that transferred fish stayed in their rew environroont, (2) spawning 

ground surveys indicate that transferred fish spawned successfully in 

their new environment, (3} smolt counts on Tote Brook show an increase 

in the number of' downstream migrants as the transfer became effective, 

(4) adult counts at Camp One fishway show that the run to Great Rattling 

Brook increased substantially as the transfer became effective, (5) an 

increase in the total run to the Exploits River was noted when offspring 

from transferred fish were due to :mturn from the sea. This increase is 

coincidental with the increase in the total run to Great Rattling Brook, 

(6} statistical comparison of the size of Rattling Brook, Great Rattling 

Brook and Exploits River fish shows that the run establis red on Great 

Rattling Brook is more closely tela ted to Rattling Brook fish than to 

Exploits River fish. 
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On the basis of these observations 1 it is concluded that the 

Ra.ttl~ Brook transfer was a successful operaticn. 

As an aid to other workers who may be contemplati:q; a program 

similar to the Rattling Brook transfer, the following is a list of things 

which tm writer considers should have been done 1 to make the evaluation 

of the Rattling Brook transfer easier and more :neaningful: 

(1) Smelt counts should have been carried out on Tote 

Brook, at least two years before tie transfer 

could possibly be effective. This would have 

revealed any contribution bei:q; made by landlocks 

to the smelt run, and any increase in smelts 1 

after this, could be det.i.ni tely attributed to 

the transfer. 

(2) Smelt counts should have been carried out on 

Tote Brook, .for a greater number or ,ears, and 

more detailed in.fonnation on age and size 

composition of the run should have been 

collected. 

(.3) More accurate information should have been 

collected, on what portion of transferred .fish 

utilized Tote Brook, or smol t counts should 

have ooen done on Great Rattling Brook SO!IeWhere 

downstream .from Tote Brook. This would provide 

more accurate information when relating smolt 
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rtm.s to the number or adults transferred 

four years earl i.e r. 

(4) Accurate information on the nu.mber of adults 

utilizing Great Rattling Brook should have 

been determined for at least three years 

before the effect or the transfer could be 

felt. Any increase in 'the run to Great 

RattJ..:ing Brook, after the transfer was due 

to be felt, could, then, be attributed to 

tl::e transfer. 

(5) Scale sampling and size determinations should 

have been done on all transferred fish, as well 

as all fish going thro~h Bishop •s Falls trap 

and Camp One fishway. This would make statist­

ical comparison or fish from these th~e rivers 

more meaningful. 
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Table I. Length frequency distribution for Exploits River salmon, 
Rattling Brook salmon, and Great Rattling Brook salmon. 

I Great 1Exploits & 
Length Exploits Rattling Rattling Great Exploits 

Interval River Brook Brook Rattling alom 
(em) (19f:O) (1959) 1963 & 1965) Brook, 1963 (1963) 

31.0 ... 35.9 6 ... .. 1 1 

36.0 ... 40.9 9 1 2 1 1 

Ll.o- 45.9 44 2 7 18 14 

46.0 .. 50.9 339 92 97 279 193 

51.0 - 55.9 267 102 220 '555 353 

56.0 .. 60.9 54 21 103 I 174 85 

61.0 ... 65.9 18 8 12 21 14 

66.0 .. 70.9 7 3 3 9 6 

71.0 ... 75.9 ... 8 3 3 0 

76.0 ... 80.9 4 8 4 8 4 

Bl.o - 85.9 ... 3 1 2 1 

'!OTAL 748 243 452 1,on 672 



Table II. Calculation of arithmetic mean length (i) and standard deviation 
(a), for Exploits River fish, 1960. 

Length 
Interval (ern) l\To • 

31.0 - 3.5.9 

36.0 - 40.9 

J.u.o - 4.5. 9 

46.0 - .50.9 

.51.0 - .5.5.9 

.56.0 - 00.9 

61.0 - 65.9 

66.0- 70.9 

n.o - 75.9 

76.0 .. 80.9 

81.0- 85.9 

'IOI'AL 

-X -
-X "' 

6 

9 

44 

I 339 

267 
"'\ 

.54 

18 

7 

... 
4 

... 

748 

+ £fd' i 
N 

48.45 + 400 X ,5 
7li8' 

... 

d' 

-3 

-2 

-1 

0 

+1 

+2 

+3 

+4 

+.5 

+6 

+7 

• 51.13 

s • 5 ( Jl.38.5- o.285) 

s - 5.25 

fd' f(d') 2 

-18 .54 

-19 36 

-44 44 

0 0 

+267 267 

+108 216 

+54 162 

+28 112 

+() 0 

+24 144 

+0 0 

+4o.o 1~01~ 



Table III. Calculation of arithmetic mean length (i) arrl standard deViation 
(til) for Rattlir.€ Brook fish, 1959. 

Length 
No, d' fd I f(d t )2 Interval (em) 

31.0 - 35.9 0 -4 0 0 

36.0 - 40.9 1 ... 3 -3 9 

.1.0 - 45.9 2 ... 2 -4 8 

46.0- 50.9 92 -1 ... 92 92 

51.0 - 55.9 102 0 0 0 

56.0 ... 60.9 21 +1 +21 21 

61.0- 65.9 8 +2 +16 32 

66.0- 70.9 3 +3 +9 27 

n.o- 75.9 8 +4 +32 128 

76.0- 80.9 8 +5 +40 200 

81.0 - 85.9 3 +6 +18 108 

'ICY!' AL 243 +37 625 

-X • Xci + ~ i 
N 

- 53.45 37 5 54.21 X • + X • 
2'43 

s = 1 j£r(:•> 2 
(i.fdl) 2 .. -

N 

8 • 5)2.547 • 7.98 



Table IV. calculation of arithmetic mean length (i) and standard deviation 
(s) for Great Ra.tt1iq; Brook, 1963. 

Length 
No. d' fd I f(dt)2 Interval (em) 

31.0 ... 35.9 0 ..,4 0 0 

36.0 - 40.9 0 ... ,3 0 0 

lU..o .. 45.9 4 .. 2 ... 8 16 

46.0 - 50.9 : 86 -1 .. 86 86 

51.0 .. 55.9 202 0 0 0 

56.0 - f:JJ.9 89 +1 +89 89 

61.0 - 65.9 7 +2 +14 28 

66.0 ... 70.9 3 ... 3 +9 27 

71.0 - 75.9 3 ... 4 +12 48 

76.0- 80.9 4 +5 +20 100 

Bl..o - 85.9 1 +6 ..-6 36 

'IOI'.AL 399 +11 +56 430 

- ... £fd' i X • xd 
N 

-X • 53.45 ... 56 X 5 
~ 

-X • 53.45 ... 0.70 • 54.15 

1 }sr<d•)
2 

s • &:d')2 ... 
N N 

s • 5 )~ •( 56)2 • j1.089 • 5.20 
~ 



'!able V • Calculation of arithmetic mean length (X) and standard deviation 
(s) for Great Rattling Brook, 1965. 

Length No, d' fd I f(d t) 2 Interval (em) 

31.0 - 35.9 0 ·3 0 0 

36.0 - Lo.9 2 .-2 -4 8 

41.0 - 45.9 3 ... 1 -3 3 

46.0 ... 50.9 11 0 0 0 

51.0 - 55.9 18 +1 18 18 

56.0 - f:IJ.9 14 +2 28 56 

61.0 .. 65.9 5 +3 15 45 

66.0 - 70.9 0 0 0 0 

n.o ... 75.9 0 0 0 0 

76.0 - 80.9 0 0 0 0 

Bl..o - 85.9 0 0 0 0 

'!OrAL 5.3 0 5h l':\0 

- - + £rd' X • xd i 
"1r 

-X .. 48.45 + 54 X 5 • 53.55 
5j 

• • £t(d 1 )
2 

($fd•)
2 .. 

N N 

s • 5J 1.413 • 5.95 



Table VI. t-test of significance between ari thnetic mean lengths of 
Great Rattli~ Brook samples, 1963 ard 1965. 

Sample N f s sz 

1963 399 54.15 5.20 27.04 

1965 53 53.55 5.95 35.k> 

s.E (i _) 27.04 35.40 ~-~ • + 
399 53 

" • 0.743 • o.862 

I~ .. x2 1 • 54.15 - 53.54 • 0.61 

t • o.61 • o.n 
o;Bb 

n • (399 .. 1) + (53 ... 1) • 450 

From a table oft, for n degrees of freedom, and t • 0.71; 

o.4< P < o.5 

Therefore, the difference between X', arrl X2 is not significant. 
{These samples have, therefore, been combined) • 



Table VII. Calculation of arithmetic nean length (X) and standard deviation 
(s) for Great RattJ.ing Brook, 196.3 

and J 91 ;; .. 
Length 

No. d' fd! f(dt)2 
Interval (em) 

31.0- 35.9 0 ... 4 0 0 

.36.0 - 40.9 2 -.3 ... 6 18 

lil.o - 45.9 7 ... 2 ... 14 28 

46.0 ... 50.9 i 97 ... 1 -97 97 

51.0- 55.9 220 0 0 0 

56.0 ... 60.9 10.3 +1 +103 10.3 

61.0- 65.9 12 +2 +24 48 

66.o ... 10.9 3 +3 +9 27 

71.0 - 75.9 .3 +4 +12 48 

76.0 - 80.9 4 +5 +20 100 

8.I..o - 85.9 1 +6 +7 36 

'IDI'AL 452 +58 505 

- - +~ i X - lid 
N 

- 53.45 58 x5 54.09 X • + • 
~ 

ij£f(d•)
2 2 s • - (~ 

N N 

8 • 5 J ( 0.991) • 4.98 



Table VIII. t-test of significance between arithrootic mean lengths of 
Rattling Brook fish, 1959, and Exploits River fish, 1960. 

s.ple N f s s2 

Exploits River 748 51.13 5.25 27.56 

Rattling Brook 243 54.21 63~69 1.?8 

s.E. 
27.56 63.69 :;_ ... 

~ 
• + • 0.299 • o.S47 

748 243 

X - ~I • 3.08 
1 

t • 3.08 • 5.63 -
o.547 

n • (748 ... 1) + (248 - 1) • 989 

From a table of t, for n degrees of freedom and t • 5.63; 

p is much less than o.ol 

Therefore, the difference between i.t, and X2 is very significant. 



Table IX. t-test of significance between arithrootic mean lengths of 
Exploits River fish, 1960, and Great Rattling Brook fish, 

1963 and 196.5. 

Sample 

Exploits River 

Great Rattling Brook 

s.E. c- -) :;.- ~ • 

" • 

t1 • 

I~ - ll2 • 

t • 2.96 
0";)(54 

• 

N 

748 

4.52 

27 • .56 
748 

f 

.51.13 

.54.09 

... 24.80 
452 

o.o37 + o.o.5.5 

0.304 

2.96 

9.74 

n • (748 - 1) •(452 • 1) • 1 

s s 2 

.5.2.5 27 • .56 

4.98 24.80 

• o.o92 

of freedom 
From a table of t, forn degrees I and t • 9.41, P is much less than 0.01. 

Therefore' the difference ootween X]_, ar:rl ~ is very significant. 



Table X. t..test of significance between ari throotic mean lengths of Rattling 
Brook :t"ish, 1959, and Great Rattling Brook fish, 1963 arrl 1965. 

Sample f 
2 

N 1 s s 

Rattling Brook 243 54.21 7.98 63.69 

Great Rattling Brook 452 54.09 4.98 24.80 

s.E. (i 1 .. Xi' • 63.69 + 24.00 
243 452 

" • 0.262 + o.o55 • 0 • .317 • 0.563 

X]_ - ~I • 0.12 

t • 0.12 • 0.212 
o.561 

n • (243 - 1) + (452 - 1) • 693 

From a table of t for n degrees of freedom, arrl t • 0.212; 

Therefore, the difference beween ~ anQ f2 is not significant. 
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