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IN TROXJCTION

One of the maln efforts of the Fish Cul ture
Development Branch in Newfoundlend has been to open up
hitherto unused spawning erea: to incresase the salmon
runs, end ensure that where log-in- and power dams are
erocted adequate provisions are mads to protect the

erxlsting populations.

This Branch was first informed in 1955 of a proposed
hydro development &t Rattlins Brook, Notre Dame Bay,
Newfoundland (Figure 1)s Briefly, plans called for
construction of 2 dem, thirty feet high on two of the
major lakes in this watershed, and a pow-rhouse situatgd
40O feet upstream from the river mouth (Figure 2). Wator

to supply the powerhouse would be ecarried through a pipe-
line, thus causine avproxlmately two miles of river bed to

be withou§ watar,

As 1little information was availeble at that time
recardings 1ts status as a salmon stre-m, a brief eerial
survey was mede of the watershed in 1955, &and plans then

draim up for construction of a countine fence in 1956,

Results obtained from the fence couﬁt warranted
conslderation c¢f various means whereby this sﬁlmon run
mirht be preserveds Slnece the typs of power project
proposed for Rattling Brook ruled out construction of
ficshuays, 1t was felt that the rost feessible mothod, In view
of the slze of the seclmon run, would ba to transfer the

adult flsh to unused spawnine arvcas iln another rivar.
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Several nearby rivers not presently being utilized by
salmon were examined to assess thelir potentiasl as salmon
producing streams, eand of these Great Rattlings Brook
(Firure 1) eppeared the most sultable. Oreat kattling
Brook, a tributary of the Exploits River, drains into

1t epproximately five miles bslow Grand Falls. Its
drainage area 1s approxlmatalyfggg'aquare miley of which
50 miles 1s presently accessible tc sealmon. The total
stream mileage 1s 180 miles, of which 25 miles is eccesc-
ible to salmone. Comparinc this river with Rattlin~ Brook
which has 150 square mlles dralnage area (109 square
miles accessible), and 30 mlles o stream (25 mlles
accessible), 1t was arrced ~hat Great Rattlin~ Brook

was capable of supporting the Rettling Brook salmon

rune.

The factors which favoured use of this river for
tho adult salmon trensfer worc (1) plans elrcady called
for the construction In 1958 of a fishway over a complote
obstruction located 7 mlles upstream from the river
mouth, thus by establishine a run above this obstruction
thece areas wculd be immediately utillzed; (11) a suit-
atle road linked the two éivers, thus affordings econom=-
ical transportation; and (111) adequate spaminc areoas

ara avallabls sbove the obstructicne.

™is report will describs the construction end
operation of the adult salmon couniing fence, ths
subsoquent transfer, ond results obtalned.

VATERTALS AN D METIODS

A adult salmon countin~ fence (Tirure 3) was

o----~coo3
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constructed across Rattling Brook durins the late Spring
of 1956, Several sectlons of the river wore examined eas
possible sites for this structure but due to high water
conditicns prevalent at that time, it was necessary to

place 1t near the river mouth at high tide mark.

The fence conslsted of 250 feet of pilinr reaching
across the river end supported by plers pleced 1% feet
apart. A A0 foot section of pilinr in the centro was
stepped down ond on it rested twelve 5 foot sections
of panelinge These panels, constructed of 1 inch by
3 inch board placed on edge 1% inches apart, rested
upright on the pilinr andw:;pportod by "A" frames.

Three wcoden traps, approximately & feet squere,

ware placed a few feet upstream from the toe of the
piling. Attached to each trap was & wooden tunnel measur-
inp 18 inches by 18 inches leacinr out through the penelse
Sfalmon movinr~ into the rilver could move upstr2am only by
entering the tunnels end into ths traps where they were

counted and rolessed.

Some difficulty was experienced especlelly during
the flrst month of operation in keepin- the fence
"fish tight"e Thls was due, “o somo extent, to high
epring floods during ccnstruction, and slso the presence
of loose gravel znd sand on the river bottom caunced some
erosions Although sevoral wachouts did cecur, it is folt
that only a small numbor of salmon, L7 enys esceped up-
strcam through theso scetionse This was due to ropairs

belng promptly effected,

The countin~ fonce was bu'lt for opcraticn during
the 1956 gseason only,but, with so-o alterations ond

repalrsy 1t sorved 2s a trappine device for the salmen

.oo.ou
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trensfer from Rattlinr~ Brook in 1657, 1958. This work
was dene prior to the 1957 salmon run end included (1)
bulldozin~ a 300 foot slde roacd to 1link the fence with
the Trans-Canade highway; (11) construction of a holding
trap; and (111) construction of & loading platform bet-

ween the fence and side road,

Method of Transfer 1957

A truck, with a carrylnr capacity of L,000 lbs.
had been ordered by the Fish Culture Branch for the selmon
trensfer, but wes not available for the 1957 salmon run.

A one=half ton pickup truck equipped with a specially
constructed salmon tank was used durine that year.

The salmon tank (Fipgure }) measured l feet lonr, 3%

feet wide, 2 5/6 feet deep, and hacd a 200 rellon capacity.
It war constructed of pelvanized iron reinforced by anrle
Ircne A carbon rcd (“ipure 5) inserted in e slot on the
tank floor, w's connected by rubber hose to an oxyren

tank mounted on the rear of the trucks A reguleted

oxygen suppiy diffusinr~ through the carbon rod into

the water war maintained while enroute.

™he mothod used In 1957 to ccnvey salmon from
the ccunting traps to the transfer truck was as follows:
Salmon on entering the counting trap were moved to an
adjoinine holdinr trap to awelt transportatlon. Vhen a
sufficient number ha< been trapped, a wire mesh partition
was moved across tho trap to confinc the salmon to the
section of tho trap on the bottom of which rosted a
collepsible bag (Plpure 6)e An overhead steel ceble, 250
foo% in length, led from the holdine trap directly scross

the river to the leoadlne pletforme To romsve salmen from

.'.....5
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the trap, the c-nvas bag was holsted by means of a block
and tackle attached to the steel cables When the bag
was sufficiently ralsed tc clear the trap, it was pulded
along the cable to the loadinr platform where the selmon
were lowered into the tank. An oxygen pressure of 5 psi.
was used while the transfer was beinr made. On arrival
at Great Rattling Brook the salmon were removed singly

in a small canvas sheet.

Method of Transfer, 1958

Expoerience galned in the 1957 operation showed
that improvements could be instituted to ensble the
trensfer to operate more efficisntly. The following
chanpes were incorporated durin-~ 1958:

1. Replacement o the one<half ton piclup
with a heavlier truck capable of carrying
two salmon tanks.

2¢ The method of moving salmon from the
holdéine trap to the transfer truck via the
steel cable ceused selmon to exercicee

virorousl—-e It also nececsiltated for a

smooth operation that thers be two men

to helst the salmon end two men to ermpty
salmon into tha tanks.

In 1958 the cable was replacod by en overhoad
wooden trousgh (Flgure 7) which extended from
the treps to the loadinr platforme e trough
(Firure 8) measured 6 inches at the bottom,

9 Inches at the top, ond hac a depth of 12
Inches. A portsble gasoline purm sunnlied
water to both the trough =nd salmon tanks.
"he fish were 1ifted from th- trap in a
canveas bag by two men and emptled tnto the

trough vhere thoy s:am alon~ the trough and

.0'..6
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dropped inte the salmon tankse.

It was felt that the transfer of fish
from the counting trap to an adcining
holding trap ceaused unnecessary hendling,
consequently 1t was declded to allow

the salmon tc romaln in the counting
traps until transferred. A baffle
(Pigure 9) was placed in each trep at the
exit of each tunnel tc prevent selmon
from leaving the traps. This baffle
reduced the openinr at the tunnel exit

to 8 inches. Several variations in types
of baffles were used but it was found thet
in order to desigm onc to hold salmen

in the traps it would at the same time
reduce the water flow in the tunnelse.

It epprars that the determinin-~ factor

in holdinr salmon in these countinr traps
1s not the type of baffle used but the
velocity of th> water flowin- through

the traps. At Rattlihg Brool, during
high tide, salmon are quite active in
the traps, and consequently find the tumnel
oxit mors gulckly. In 1959 it is plenned
to revert to & holdings trap similar to

thet used in 1957,

A collapsible cenvas bapg supportad by a top
wooden frams reesuring 3* foet by 2 feet
wae used to dip salmon from the tank for

" release at CGreat Rattllihg DBroolzs 'This

bag was especially useful for holdins fich

ococo?



-7 -

in the tenk near the water surface while

avalting tagginge.

In 1957 end 1958 a small percentape of the salmon
wore tagred at Groct Rattling Brook prior to thelr release.
Te tag (Figure 10) was cf the Peterson type, white,
attached o the base of the darsal fin. Printed on
each tac was 1ts number and where the recoverced tag was
to be forwarded. Salmon wore tagred and scale sarmled
by having the tepglne box (Figure 10) partly submerged
in water. This rothod enabled ell necessary work to

be effected without causing undue stress on the fishe.

RESUTNTS

Rattlin- Brook Selmon Run, 1956-1958 Irclusive

Te countinr fence, in 19556, did not bepin oporation
untll June 17, and salmon had already begun to enter the
river. Several minor washouts cccurred during the first
two weekes operation, during which time a few selmon
probebly rassed through while repairs were bainr effected.
In edditicn, & run of salmon small enourh to pass throurch
the Tence pcnsle entered this river in NWovember. It wes,
therafors, nocoessary to include in the total run en
estimatlon of thoe numbers of selmon passing through tho

fence othor then through the countine~ traps.

In 1957 end 1958, when the fence was operated as
a device to capture acult salmon for transfer to Creat
Rattling Prosok, no wachouts occurrod end operations begen
prior to the salmon run. It was felt thet the fonce count
plus *ho numbar engled dcwnstream from the fence reproscntod

the total run to the rivcr.

..0....8
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Table I shows the total run during each year the
counting fence operated at Rattlinpg Brook.

Teble I .
Statistics of Rattlinc Brook Salmon Runs, 1956-1958,

Where‘Taken 1956 1957 1958
Fence count 596 636 820
Estimated number not in
fenco count : 150 - -
NHumber died downstream
from fence - i -
Number angled downstrom:
from fence 2L 28 30

To tal 770 655 850

Size composition of Rattlinr Brook Run: Durinr the

three years that the fence has been in oporation, records
have been kept of thoe sizo composition of the Rattling
Brook rune. Since the salmon were not indlviduvelly weighed,
an estimate of the welght of each salmon was made by the
fleld staff attending the fence. In this report, salmon
welghts are brolon down Into two groups, those welghing
less than 6 1bs., and these welghin~ 6 1bs. ond over.
Table II shows the percentare in ecach group for three
successivo yoarse

Teble II

Size verlation Ratilinr Trook Salmon Fun, 19054=-68,

YOAR terecentaca of Salmon
A 1,008 thien A LBs | H Ib8 ¢z over
1956 52.1 37456
1967 7C.0 30.90

Aveoraro 72.2 27.8




Life History of the Rattlinrs Brock Salmon

Humber of Samples: Scale samples wer~ talen 1n

1957 of all the figh that had died durinp that year's
transfer operation. In 1958 samples were taken of all
the mortalities and elso of some of the tapred fish.

A total of 55 samples were obtained during 1957 and
1958.

Mo thod of Samplinre: 8Scale samples were taken

from the area of the salmon located between the posterior
part of the dorsal fin and the lateral line. Ffecales

were removed from tho dead fish by means of & knife,
whereas on tarred fish, samples were cbtained by removing
scales individuclly with a pair of tweezers. This

latter method was more accepteble in that it eliminated
the necessity of cleanins the scales prior to beinr

road,

Dagslirnation of Ace Groups: Two features have

been used in designating the ere-rroups, nemly, the

age when 1t was captured and the yesr of 1ts 1life in

which it migrated to sca. These arc expressed symboliceolly
by two numbers = tho large numeral indicates the year

it wa- caught, and 1ts subscript the year in which it

miprated seaward.

Execmples 5h - A fish that rigrated to soa in 1its
fourth year, &nd spont cno year et soca. It should be notod
that all samples wore obtained at the countings fence,
Rattling Brcok; hence a fish of this aro would be returnin-
to spavm in 1ts fifth year. Tor purposes of conformity,
any tables extracted from other papers are converted to

the formula as described above.

.i.‘.ll'.lo
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Ares of Tish Returnin- to Rattlin- Broock: Table

ITIshows that epproximately 80 porcent of the fish sampled
are flve year old fish returnins to spawn after spending
one ye'r at sea. The second largest age proup, comprising
7-20 percent of the total semple, ere six years old

end similerly returninr to spawn efter one year at

gsea. It is realized that such & small sample does not
nocessarily gilve a true representation of the total

run to Rattlinrc Brooke. Sinco fish spendin- only one year
at sea usuaslly ranpe from 3=6 pounds in weight, it would
cprear that between 85-100 percent of the run ere under

6 poundss Tablo II, however, shows by actual count

that only 70-85 percont of fish are under 6 pounds,

thus 1t can bo seen that “he flgure of 85-100 percent

is somewhat higher than the actuel case.

Table IIT

Percentare of fish in varicus age groups.
Tumorals In brackets indlcate total number in each apo rrore

I . S

- b 6 5
wa | LT 55 Bl 8% % |7
ws7| - | - |eoan)) -fe20t3] - | -

1958 | s(2)| - |3y -| 7(3] s(2)} 2(1)

River Are: Toblo IV shows that salwmon returnine
to Ratslinr Brook had spent from 3 to § yoars in the river
bafors migrating to seas In 1957, out of a total sample

of 1L, a1l had pone to sea in their fourth yeer. Similar
T 1956

scale samplin~ of 12 salpon, revealed that 88 porcent hed
d
gone to sca durlng thelr fourth ysar, 7 percent in the

third yoer, cnd 5 psrcent in tho fifth yeor. Table IV

elso compares thece results with those of Blalr, 193F5,

¢n the Miramlchl River; Blair, 1939, in Yctre Deme Bay}

. B |
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end Murray, 1956 on the Little Codroy River. When compering
theso results it must be romembercd that the majority of
samples obtalned by Blelir were from the commercilal fishery.
Due to the lerge mesh size such a sample woul” probdbably
include only & em=ll psrcentapre of small salmon. It cen
be seen that the river 1life of the Rattling Brook salmon
arrees closely with thosco of tho Little Codroy and the
Miramichl Plvers in thset tho majority of smolts emiprate
to sea in thelr fourth year. Undoubtedly e larcer
sample from Rattlin~ Brook would show that, as in other
rivora, at leest e small vroportion remain S or 6 years
in tho rivor.

TABLS IV

Corpearlson of river ere ct Rattling Prook with those
of other aroas on ths Atlantlc ceoast.

P Pergentars O riv-r orp ClO8S08 | 0«07
Rattlin~ DBrool,
If1de 1957 1040 1}
Rattlin~ Brool,
Kf1d. 1958 7.0| 82.0{ 5,0 L2
Littlo Codroy 2.
th‘].\:o 1051.: 3“00 '71.0 1“8
Litile Codroy Ve
Nf1lcs 1955 23.0 T70 11l
Fotra Demo DGay
1% 1939 2e8] 29¢2) 242] 13.5] 1.7 0o 178
Firamliehl P
Mele 1“31 15.01 7‘?!1 (}o{) l:J :'-_:

Salmon transferrad to COranst Rattlin-~ Brook

Tha nurbor of salmon trensferrad ropresentes most of the
fish trapped at the couniin~ fonce durlns 1957 end 1958, Seven
fish 1n 1957 and tuo 1in 1958 .'2d at the Rattline Prook holding
trapse TIn ad’itlon, tio fish escoped upstream while belne
romoved from the traps 1n/{;5§F§nd ten similerly escaped in

1958, Thls cccounted for the difforencse in the total fonce

count (Table I) end the ectuil numbers transferred as plven in T
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Teble V

Salmon transferred and percentage mortality involved.

1957 1958
Released at Gr=at RaStline
Brook 610 786
Died enroute 17 22
Total 627 808
Percentage mortality 2.7 2.7

Taccing of Transferred Salmon

In conjunction with the salmon transfer, a 1limited
number of salmon were tapred prior to theilr rolease at
Great Rattling Brook. It was hoped, in doing this,
to determine = L

(1) their dispers;égétthroughout Greet

Rattling Brook,

(11) whether they would return to Rattling

' Brook durine the same or subsequent years,

and,

(111) the number returning to Great Rattling

Brook in followin- yearse.

Table VI lists the number of salmon tagred and the

recoveries by anglers during the years 1957 end 1958.

Table VI

Regults of tapgrine programme, 1957-58.

Year Number Number Location
Tarred Recoveries
1957 87 1 Bishop's Falls dam.
Ly To te Broolk.
1958 128 Nil
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Dispersement of Transferred Salmon at Great Rattling Brook

Salmon were released in 1957 in a section of the
river located approximately 2 miles upstream from the
complete obstruction at Camp No. 1 (Point A, Fip. 11).
It follows therefore that any salmon sighted in the
river above the obstruction must necessarily be those
which were transferred from Rattling Brook. The methods
of determining the diéés§::;;;t of these salmon were by
spot checks on various sections of the river by the
transfer crew, and reports received from anglers and
logrers in that area. Unfortunately, extra staff was
not available to make extensive checks on sglmon move-
ments, but those that were made revealed that a larpge
nuzher had entered the Tote Brook tributary. A logging
dam located one mile upstream on this tributary held up
salmon for approximately three weeks during which time
both tagged and untagged salmon were seen in the pool
below. Several salmon were taken by anrlers fishing
in that general erea. Although checks were made further
upstream on the mein river and logrers were gques tioned,
no salmon were reported elsewhers. Two anrlers, however,
reported seeiln~ soveral kelts at Camp 45 dam during the
early Sprin~ of 1958 and since no obstructions exist
between this dam and the raleaging point some salmon

no doubt spawned in that area during Autumn of 1957.

In 1958, to ensure suitable dispersion throughout
fhe river, epproximately cne-half of the total number
%fansferred were releasad two and onec-half miles upstream
/from the Tote Brook tributary (Point B, Fir. 11). A
'Eisheries Warden was assigned to patrol Crecat Rattling
Qrook to check salmon movements and record anglsars'

o
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cateches. The transfer crew also visited sections of the
river periodically and guestioned workmen in that area.
Fipure 11 shows that in 1958 salmon had, in addition to
enterinc Tote Brook, spread throughcut the main river as
far as Camp 45 on the Nerth Branch and LeDrews Steady

on the South Branch. One anrler reported seeing &

salmon at the exit of Rushy Pond located on the Rushy
Pond tributary. Both the Fisheries Warden and transfer
crew visited this tributary rm riodically but no salmon'
were sighted; and it is felt that if any number of salmon

had entered this stream they would have been located.

Condition of Salmon after Transfer and Tagring

In 1958 a number of salmen were held in a holding
trap at Great Rattling Brook to determine what effect, if
any, the transfer and subsequent tagein- had on these fish.
A trap, 10 feet in length and similer to those used at
Rattling Brook counting fence was construc’ted in a
pool ct release point A. One-half of the fish were
tagred prior to being placed in the trap. Teble VITI shows
that of a total of L5 sslmon held, one tagred and one
unagred fish died in the trap. The salmon transferred in
trip #32 and ljlj were very lively when roleased from the
holdinc trap, however, these in trip #38 eppeared slugrish
when placed in the trap. It is felt that factors other
than tagging are responsible for the poor condition of
some of the transferred fish. It should be noted that
tﬁe "safe" loading 1imit per salmon tank is considered to
bé be?ween 60-65 pounds of fish. A total of 22 fish were
transferrod in each tenk during trip #38; this emounted to
raqghiy-BS pounds of fish per tanks It is possible that
thié o;erloading cesused an unfavourable condltion during
the;trénsfer.

i
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TABLE VII

Condition of transferred salmon held in holding trap.

. PNo. 0
Trip 221-531- {2 CONDI TION |
femp

Wi IEE% ggZed F”). 4 hrs. 8 hrs. 12 hrs. 24 hrs.

29 10 5 58 | Resting |Moving Released
et bottom|about in rood
of trap. |trap. condition.

38 23 12 66 | Resting No 2 dalmon
pn bottom | change. dead, bal-
pf traps ance appear

glugrish
when rel-
eased.

LL 12 6 73 Resting Not Released
ht bottom jobserved. | Not in gcod
bf trap. observed. condition

DISCUSSION

Countiner Fence: The adult salmon countlnr~ fonce at

Rattling Brook served well both for determinins the size

of the run to that river, and lator as & method of trappinre
salmon for trancfer to Great Rattling Brook. The advantares
of thls typ> fence are:

1. A felrly accuratc count can be obtalned,.
Only a fow minutes dally are roquired to
chock over the fence for possiblae wesl
points where wachouts might occur.

A hoavy flow in the tunnels atircet salmon,
thus acssuring a minimum holdup outside

the fenco.

3. The traps end panels ars easily cleared of
debris.

lie

Excoss water may bo released durilng flocds

by rormoving one or more ponels.
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Adult Salmon Transfer: A salmon transfer, similar

to the Rattling Brook operation is not known to have been
attempted elsewhers. It was therefore not definitely
kmown (1) whether the fish would be in rood condition on
reaching Great Rattling Brook; (2) if they would adapt
themselves to the "new" river; and (3) if they would
successfully spawn in these new areas. With the equip-
ment beinpg presently used 1t has been possible to
transfer and relqase the fish in rood condition. Spot
checks on various sections of the river together with
reports of kelts being sighted in the headwaters

indicate strongly that these salmon are adapting them-
selves to this river, In 1959 1t is Intended to determine
which areas salmon are utilizing and to what extent a

run 1s being established.

-

Mortality: As reported in "Results" of this re-
port, roughly 3 percent of the fish died while enroute and
a2 small number were slugglsh when released. 1In considering
the probable cause of these mortalities, one or more of
the followinrs condl tions may have teen a contributing
factor: |

1. [Temperature - Adverse temperature changes can

be a2 direct cause of death of fishes. The
temperature of the water used in the salmon
tanks was the same as those of Fattling Brook
and 1t dld not vary more than two degrees
throughout the transfer. It is considered
therefore that the temperature of the water

did not cause the mortalitiecs.

2. Vigorovs Activity - Durins a transfer of this

kind, of necessity,a certain amount of activity

i1s involved. Salmon must be moved from the

cooosl?
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traps into the tanks and removed again
at Creat Rattling Brooks There is also
constant vibration of th- tanks while
onroutes Black, experimentings with two
year old kamloops trout showed that fifteen
minutes vigorous actlivity caused the lactle
acld contont in the blood to increase from
9 mr. percent to 76 mge. percent. Huntsman
(1938) reported overexertion es the cause of
death of captive fish. Unfortunately no
studles have been made on the effect of
ectivity on Atlantic salmon. It is possible
that handling and transportation of selmon
at Ratilin~ Brook may ceuse these mortalities,

but 1t 1s not thought to be the primary cause.

Excoss Oxyren ( suparsaturaticn) « When the

transfer first began in 1957, veryinpg emounts
of diffused oxygen was supplied to the tanks
while enroutos It was found that a maxirunm
pressure of 5 pounds por squere inch eppsared
to be most suttable, In 1958, however, soveral
tests (Teble X eppendlx) were cerried out to
det2rmine the amounts of oxygen used by salmon
dvrinr thesa trips, ocnd elso the emount presert
in th~ tanks when diffused oxygen was supplied.
Twwo determinations chowed that the wator 1n
theso tan¥ks were betweon 120-~190 percent
gsaturateds In crder to fully evaluate this
sttuation a brief discussicn of the rcsults

obtalned by others will be made.

l..l..18



Birge end Juday, 1911 reports that virtually no
effect of any sort resulted from water supersaturated up
"o 223 percent. Werk on fish ponds by Wiebe, 1933 showed
no significant effects resultingc from high concentrations
of digssolved oxygen. Woodbury (1942) attributed the
death of e large number of fish iln Lake Waubese, Wisconsin
to the blocking of the ceplllaries in the ¢111 fllamints
by gas emboli. The saturation of the water at that
time was 171 to 327 percent. Brown (1957) states
that superseturation of water with etmospheric gases
{ chiefly nitrogen end oxygen) can cause fatal "gag-bubble
disease" when elther one of the followinr conditions

are present.

1. The total pressurc of tho dilssolved
gases greatly excoeds the hydreostatlce
pressure, including the atmospherle

pressure.

2, The ercedbing of a partial vacuum over alr
saturated water resulting in a rcduction of

the hydrostatlc prossure.

Brown eleo states that gas bubble disecase cannot be
ceused bty mere bubbling of pure nltrogen or oxygen through
water, which drives out one gpas and substlitutes enother

wlthout inercasins the total gas tonsion.

Considerinr the aforementioned conditions in rolctlon
to th? mortality of salmon during the Rattling Nrook
treansfer, 1t cen be sald that condltion 2 wouls not cpply
because the tank covers are loose enough to agllow tho
atmosphere and the pure oxygen tubbles formine on the
water surfece to readily interchanges It 1s possible that

condition 1 may be presont and cauce at least scme of
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the mortalities.

Value of Fattline Brook &8s & Salmon Stroam

The results obtained in 1956 from tho operation of
the adult salmon counting fence at Rattling Brook sub-
stantiated the telief that this river supported & medium
sized selmon run. Although an exact count was not
ohtained, it did serve in supplyin- a basls on which the
fate of the run uld be determineds 1In assessing its
value to the Provincse, both the commercial fishery enc

the sports fishery must be considered.

Comrerciel Filshery: = Some idea of the value of e

the Rattling Brook salmon run to ths commercial flshery
may be pathered by using the results of work done on other
rivors in Newfoundland. Mr. Murray in 1957 stated that
fcr the Tittle Cocdroy River commerclal fishermon caught
rouchly the seme number of marked fish as were counted
through theilr fences. Those flsh had proviously been
ftn;clipped when they were smolts mliprrating to scea.
Usinr such a basis for Rattling Brook with a p-pulaticn
of upproximately 800 salmon, 1t would mean that this
rilver supplies voughlyIBOO galmon (5000 1bs.) to the
commorciel flilshorys This is not a large flgure, but
when it 1s consldered that the average shore fishorman
depends on varicus specles of fish to earn a 1livlihocd,
thus a pood catch of salmon could meke tho difference

between a poor flshin~ roturn and en average ones

Sports Tisheorp:: Teble VITI shcws that in 1955 ( the

year provious to the salmon transfer) anglers spent 1311
rod days on thls riv:r catching a total of 1328 lbs. of

galmone In ylold to the ardler thie compares favourably

.00000020
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with salmon rivers ( Table VIII) in this Protection
District.

TABLE VIII

1955 engsling returns on the important salmon
rivers in Protection District 9B,

FIVER il = gﬁ;gﬁop WOIGTT (1bs)
Campbellton 212 78 287
Exploits 1040 482 2048
Petors 140 26 103
Northern Arm | 195 66 276
Point Leagggg- ¢28 a7 -

West Brook 769 L72 1551
Rattling Brook| 1311 253 1328

Great Rattline Brook Potontial as & Salmon Stream

Surveys of Groat Rattling Prook have indicated that
some 60 miles of sultable spaiming area exists on this
streams Thess areas are confined chlefly to the maln
strram énd the T te Brook tributary. Somo 1dea of the
number of salmon this strcam could support may be
pathered by usinr informatlion obialned from thn Rattling
Brook countinr fonce ond from sturles on Atlantle salmon

by Elson eni Kerswell, 1955,

The fonce count at Rattline Brock during 1955, 1957,
and 1958 shows that on &n average 70 percent of thc salmon
arc 6 lbce and under and 30 percent arc over 6 lbs.

It 1s assumsd that those 6 lbs. and under average |} 1lbs.
end thoso over 6 1bs, averaze 10 lbs. Also, the averape

run to this river during thot priod is 760 fish, of
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which 532 average L 1bs. and 228 average 10 1bs. The
total pourdage for each group would then be 2128 1bs.

of salmon 6 1bs. end under,and 2280 1bs. of salmon

over 6 lbs. Elson and Kerswéll state that for e

small to medium sized stroam (30-70 miles of salmon
rearing water), an estimated 150 1bs. of female selmon
are required to bring the stream to 1ts highest production
level. Unfeortunately, no information is available to
definltely state what 1s the actual sex ratio of salmon
migrating to our streamss Murray's studles in 1955-56
on kelts report that salmon under 6 1lbs. wers predom=
inantly mele (80-83 percent), whereas salmon over 6

1bss had a rreater prooportion of females (69-75 percent).
Since these filgures were arrived at from a total‘sample
of 182 fich, the limlts of using such fipures must be
borne In mind. It does, however, support the belief
that the 6 1bs. =nd under group are comprised of a
majority of males and in the over 6 1bs. group at least
half are femalos In order to estimate the number of
female selmon entering Rattling Brook 1t will be

assumed that the sex ratic for 6 1bs. #nd undsr salmon

1s 75:25 = M:F, and fcr the over 6 lbs. 50:50 = M:P,

The total poundage of the smaller salmon wculd be

532 (25 percent of 2128 1bs) and that of the larrer
salmon would be 1140 (50 percent of 2280 1bs)s This
would rive a total of 1672 1lbs. of fermuls salmon entaring

Rattling Brook.

Grgat Rattlings Brook, having 180 miles of stream
e somawhat largsr than ths stroam described by Elson
end Kerswell, end could probebly support D C 1bs, of
female salmon par wmile, rathar than 150 lbs; This
latter figurec, however, will be used while bbarlng in

mind that th: estlmated number of salmon ill not
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necessarily represent the capacity of the stream.

It has already been shown that at Rattlinr Brook an
estimated 1672 1bs. cf femals salmon supports a pope
ulation of 760 salmon. Proportionately then, Great
Rattlins~ Brook would require 27,000 1lbs. (180 x 150)

of female salmon to bring this stroam to 1ts highest
producticn levele It has alrecady been shown that at
Rattling Brook en estimated 1672 1lbs. of female

salmon supports e population of 760 fish; proportionatelv
then, Great Rattlin- Brock could support a population of
12,272 salmone

If this river could be made to support a
7~ 12, 080
population of 12;272 fisgh, 1t would mean a sizeable
contributicn to both the commercial cnd sports

fishzaries.

Comrercial Fishery: Assuming that 50 percent of

the totsl run natlive to anf river 1s teken by tﬁe
corrercial fisherman, thon Groat Rattling Brook

. could be expectod to yleld fou;hly 123%?% salmon
to that fishery.

Sports T'ishery: The location of Great Rattling

Brook 1s such that 1t is accessible by road end rall.
Unlike many lMewfoundland rivers, any scction may be easily
raached due to the network of leogring roads in that

arcas 7Tnls river could not only r2pleco the loss of
Rattling Brook aé a salmon stream, but provide addltional
arca to relieve thz engling pressuro on other nosrby
riverse A comparison with CGander River, uhere te

encling cateh 1s epproximately 2,000 fish out of a

total run of 12,000 to 15,000 fish, weculd indlcato the
possible futur> contribution of Great Rattliﬁg Brook to

the sports fishory.

ooooo.23
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Anglins Returns at Great Rattline Brook

Prior to 1957, saclmon anglinr was confined to the
Eection of the river between Camp I and the river mouth.
During the two years that the salmon transfer has
continued, 1t has not been necessary to prohibit
angling for the transferred salmon hecause (1) mrlers
wera not accustémed to flshing in thet scetion of
the river ebove Camp I dam, end (2) the A.W.D. Company,
who owns the access roads to this stream, prohibits
unauthorized persons from using thess roads during
the summer months when the fire hazard is high.

In 1957 end 1958 not more than five licensed anrlers
have fished this stroam, consequently the total catch
has been smalls. Table IX shows that in 1957 a total
of 12 salmon were angled as compared with & total of

2 salmon anrlod In 1958. The two factors which probably

TABLE IX

Number of trensferred salmon anrled in 1957 & 1958,

YEAR NOMTER SATMON ANGLED

B Taprod Untagro D TAT,
1957 5 7 12
1958 8 2

accounted for this reduction in 1956 woro (1) the placing
of ono=half of the transferred salmon above Tote Nrook
tributary wvhore the fishing offeort had Eoen rreatest in
1957, and (2) a Fishories arden was acsl gned to patrol

Croat Rattting Brook; this; wo bellieve, nctod as a check

against 11legel fishinge in“areas whero salmon tond to hold upe
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SUEHARY

The Departmcnt of Fisheries wzs informed by the
Newfoundland Light & Power Company Ltde in 1955 of a
proposed hydro-electric development on Rattling Erock,
Norris Arm, Newfoundlan.. Ancerial survey of this river was
made and in 1956 an adult salmon counting fence was constructed
and operated during the salmon run. 7Tre Fish Culture Development
Branch, after studyinc the power project plans anu the recults
of the counting fence, felt that it would be both difficult and
costly to raintain the run to Rattling Drook, It was decided
to transfer this run to the unused spawning areac availzble at
Grect Rattling Brook, which is & large tributary of the Exploits
River, Availeble information sug ests that this river when

stocked could support a run of approximately 12,000 fishe

In 1957 and 1958 salmon were trapped et the Rattling
Ifrook counting frnece, placed in water filled tanks supplied
with oxygen, and trensferred by truck to Great Rettling Erook.
thile the great majority of fish transferred were in good
conditz.on whcn released, ¢ sm2ll numter were sluggish end
died enroute, A mortality of 2,7 percent was incurred during
each year's transfere. Various tests made in 1955 tended to
suz. est that oxygen supersaturation of the water in the salmon
tanks and vigorous activity during the transfer may te the

ch.ef causes,

Spot chocks on various sections of Great Rattling
Brook in 1957 znd 1958 revesled thet the transferred salmon
were edapting themsclves to the ™new®™ river. Approximately 16
percent of the released salmon werc tag ed prior to their relesase,

Thus far, &l1 rccoveries with one exception have been taken at
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Great Rattling Brook. This would tend to indicate that the
majority of salmon remain in the river rather than going

downstream.

Limited scale sampling of a small percentage of the
Rattling Brook run showed that the ages of the fish varied
from L to 7 years. These samples also showed that the river
life ranged from 3 to L years, the four year age group

representing between 80 to 100 percent of the total sample,
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Dissolved Oxygen Determinations

Threec analyses (Rideal Modification of Winkler Method)

of the water in the salmon transfer tanks were made to determine

roughly (1) the percentage saturation of dissolved oxygen present

when diffused oxygen was supplied to the salmon tanks, end (2) the

amount of dissolved oxygen used by salmon during the period taken

for the tramsfer.

1wo salmon tenks were used, tank #1 was supplied

with oxygen and tank #2 was oXygen independent. Water samples

were taken before end after the transfer was made,

Selmon transported in Tank #1 (0O, supplied) were

observed to be more active whilc enroute.

It was also noted that

during the latter stages of the trip several remained close to

the water surface and occasionally swam around the tank for a brief

time with their heads protruding from the water.

It is not

known what significance this action may have, but it is believed

that fish acting in this manner have a reduced scnse of perception.

In Tank #2 salmon rested quietly throughout the trip, but responded

less actively to touch as those in Tank #1l. On release at Great

Ré_ltt.ling Brook fish in both tanks appeared to be in good condition.

TAFLE X

Results of dissolved oxygen determinations.

Nurerals in brackets indicate percentage of saturation.

Tank #1 - 02 supplied

Tank #2 - © independent

keight Eefore trans-| After trons- Veight before trens-|After trens-| Amount

cal.per| fer (Ppa) fer (Ppa) talepcr | fer (Ppm) fer (Ppn) 0o Used
tank tank

L5 6.3(€2) 1¢,8(150) LS 6.3(62) 3.500) | 1e7h e

3 6.8(€8) 12,4(120) 1 €.6(6:) 3.6(33) 223 ¢e)

0 242°£0) ¢4.1(E0) «069¢cc/1
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From Table X it can be calculated that one pound of
salmon uses approximately .OL ec/l1 of oxygen per trip. Assuming
the maximum safe capacity load to be 60 pounds, then the total
volume required per trip would be 2.4 cc/l. Using 6.3 Ppm (lowest
value obtained in three tests) as the dissolved oxygen content
of water in the tanks at the begzinning of the transfer, 60
pounds of fish would reduce this value to 2,7 Ppm at the
completion of the trip. Rounsefell and Everhart quotes
Lindroth (1949) as determining 2.2 Ppm as the minimum oxygen
requirements for Atlantic salmon. Assuming this amount (2.2 Ppm)
to be correct, then at no time during the tests was the oxygen

below the minimum requirements.

A "dry run" (test #3) was made to determine the
loss of oxygen from the water other than the amount used by salmon.
This loss was calculated at one percent and considered to be

insignificant in the foregoing cslculations,

In Tank #1 (O supplied) the amount of dissolved
oxygen doubled during the trip 2nd rcsulted in supersaturation of

the water,

The following conclusions may be made from these
experimentss

1. Water in the salmon tanks supplied with an
oxygen pressure of 5 psi, causes supersaturation
as high as 190 percent.

2. Transferring salmon without additional oxygen
could cause the zmount of dissolved oxygen to
drop below the minimum requirements,

3. Further tests should be made varying the oxygen
pressure in order to determine the amount required

to obtain optimum conditions.
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TAELE XI

Samples of 1957 Rattlinz Brook adult salmon run
grouped by ege, length, and early history.

FORK L NGTH
(In)

ND.

OF INDIVIDUALS

Ly

5y

&,

65 73

TOTAL

Totel

Percentage of
Total

NN W e

o L . T VY S S R S R ST

80

e s S S S e e e

20

100
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TABLE XII

Samples of the 1958 Rattling BErook adult salmon run
grouped by age, length, &nd early history,

NG OF INDIVIDUALS

FORK LLNGTH h z % 2 . TOTAL
Ine

i 3 L L 5 3

18%
19
192
20
21
a2

N W w L Y 2 B A P A ¥

2]
-~

SR I R

Total 2 3L 3 2 )l ;2

Perccntagze of
Tat al 5 81 : S 4 100
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Adult Salmon Counting Fence at

Figure 3 pattling Brook, Norris Arm.
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Figure 5

Position of carbon rod in salmon transfer tank.

Figure 7

Collapsible canvas bag used for removing
salmon from trap.

Overhead wooden trough for transferring salmon
to loading platform at extreme right.
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