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The research activities of the Station during 1948 continued essentially
slong the same lines as in previous years, the objective being to elielt those
biological facts concerning our commercially important Pacific coast fishes
which have a significant beering on their production and which are basie to
proper eand effective regulation and management. The total vealue of the British
Columbia fisheries in 1947 amounted to $58,764,950 (according to the Advence
Report on the Fisheries of British Columbia, 1947, issued by the Dominion Bur-
eau of Statistics, November, 1948). Maintenance of this natural resource at &
high level of cxploitation is most desirable. The wider and more intimate our
understanding of th: factors governing sustained optimum natural production of
our fish and of the affect of present fishing operations upon the stocks the
more efficient the management regulations or policies can become in endeavoring
to provide maximum catches consistent with adequate perpetuation of the species.

The major investigations included (1) a study of the sockeye selmon fish-
ing of thes Skeena river to detormine whether the relatively low catchos in
recent years indicated a true dscline and, if so, what were the contributing
factors and how could they be overcoms, nnd, further, what moasures might be
adopted to inercnse production of salmon for the commercieal fishery, (2) a
study of the runs of Pacific salmon, ospecinlly pink ~nd chum, to all sections
of tho British Columbia const and the factors affeeting production, particu-
larly thoss which might be contributing to the great variability in the extent
of the runs fram ysar to year, (3) a comprehensive study of ths populations of
herring frequenting the various coastel nrens and contributing heavily to an
import~ant fishery and (4) a study of thosc spocies of fish which entor into the
otter trawl fishory. This last is a somovhaet more complicated problem than the
others since therc are three specics of flat fish involved (brill, lemon sols,
rock solo) as moll =s soveral species of round fish (ling cod, gray cod, black
cod, dogfish nnd rockfishes). For the round fish the problem of compctition
with other types of gesr also enters into the study.

During tho yenr very satisfnctory progress has been mnade in 211 investi-
gations, £s will be noted in the more detailed statements that follow. Moro
essentinl information has been obtainsd nnd the significrncs of previous data
more clearly determined. Gradually our findings are becoming of greater and
greater value to the Department and to industry. ZFor example, reference may
be made to the fact that this year the salmon and herring researchers felt theoy
had ccquired 8 sufficient understanding of the factors governing the variations
in production end in return of fish to the fishing areas that they might offer
tentative predictions to the indusiry as n guide to possible extent of catch,
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The reliesbility of these predictions rested solely on the reliability of the
information availeble and the predictions were therefore subject to certain
modifications if abnormel circumstances prevailed but, as it turned out, they
were reasonably correct and of much significance. We are informed that such
predictions ars very valusble to the fishing industry, especially for thosse
£isheries which fluctuate apprsciably from year to year. As our undsrstnnding
of the Pactors influsncing variability in nbundance develops the significtnce
of our predictions should incrense. It might here be mentioned, in passing,
that pilcherd studies a few yenrs 280 hed renched n strnge where relinble pre-
dictions of cbundance efch yeer could be nrde. Unfortunately the lnst pre-
diction wns for o severe decline in sbundcnce due largely to no influx of nsw
age-classes entering tho fishery. This prediction wAas so well borns out that
thers has been no pilchard fishery for three years end our pilcherd research
has becoms temporsrily very much reducad,

In addition to the four major investigations referred to above, the
Station has been conducting a number of minor studies - those relating to
crab, shrimp, oystier, anchovy and sulachon - in which only certain pertinent
features have been investigated as funds, facilities and availaebility of
material vermitted. In many of our minor fisheries, nat least presently minor,
it does not seem advisable to devote too comprehensive attention to them &%
the moment. Conssquently only certain phasss, such as migration, catch sta-
tistics, reproduction, etc., are being considered with a view to answering
immediate questions and eventually rounding out the studies as conditions
permit,

Two new studies were commenced this year. These were whale and albacore.
The first season's operations were largely exploratory and preliminary, but
nevertheless very interesting and profitable. They serve to represent some-
what of a phenomenon, namsly, the initiation of scientific study of a fishery
before the fishory has shown a ruinous declinc with all foatures very much
abnormal. What the future of cithar of these fisheriss will bo remains to be
seon, but for ths albacorsc, the fishing for which was very profitable for many
trollers this season, there will cortainly be much interes?d aroused in 1949.
Ths question as to whether albacore have alwnys boeen present in off-shore
waters camnot bo nnswered with availsable data. Obsorvations another season
should be exceedingly revealing. If albacore do appeer &gain in 1949 it may
be very desireble to undertake = well-designed survey of the coastal region
to comparc the oceanogrephic conditions in the waters in which the tuna are
present with those in which thay are not found, thereby peorhnps revealing
thosz factors which govern their distribution and their aeppearance or dis-
nppenrance in our waters. At the samo time o comprehensive morphologicnl
study should be mnde to determime whether those nlbacore ore racially tho some
as thoss taken in more southern weters or off the coast of Japan.

It has been emphasized by the Pacific Sub-Zxescutive Committee, unanimously
supported by the industry, that greater attention should be given to our Pac-
ific salmon problems, particularly pink and chum salmon in those coastal arceas
where the runs have grestly declined. Such an agitation has much justification.
It is particularly justified since studies to dnte hnve revenled that conditions
in the streams nffecting svawning and hatch of Ifry govern the production of fish
to 2 much grenter extent than may limitation of fishing is likely to do. In
three out of four tests of chum salmon fry survival in rccent years, the sur-
vival percentnages have been so low that sven with totnl closure of the com-
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moreial fishory it is qusstionnble whether ths docline in the production of
fry would have besan rerested. I the decline in the fishery has becen due 1o
changing conditions in the stre~ms wyhich have reduced the level of fry pro-
ducticn to too low a figure for maintenanco of the spacies even with complete
elimination of Tishing, vigorous measures of streacm improvement, water control
or artificinl propngation mfy bo required., An appracinble oxpansion in the
Genernl Snlmon Investigation programme would permit operntion of & larger
number of tost strsams in more arens nnd provide the necessary dato on condi-
tions governing fry nroduction in quicksr time.

It seems desirable to refer again tc the growing nsed for a comprehensive
oceeanographic investigation of our Pacific waters, both coastal and offshore.
Tor a number of years a valuable and {1luminating sseries of data has been
built up resvecting temperature and salinity conditions in coastal Areas -
these datn obtained from observations 7nd water s~mplss taken daily by certnin
lighthouse attendAnts nlong the const. With the very promising possibility
that it will soon be possible to get ~ccurate stotistics of fish catches
neccording to the nrsa of capture, it moy soon be feasible to attempt correla-
tions of rish catches (an approximate measure of abundance) with these coastal-
water physical factors, but this would represent only one part of the picturs.
The conditions in offshore waters are perhaps of greater significance, certain-
ly as related to movements or migrations of pilchard, albacore tuna and some
species of salmon. Particularly for prediction purposes the knowledge of what
the conditions are in the ocean, what variations-are teking place, is essential.

I+ is our opinion that such an oceanographical investigation should embrace
all the essential physical and chamical factors (tempcrature, salinity, oxygen,
nitrates, phosphates, carbonatcs, atc.) likely to be of significance and all the
biological factors (phytoplankton, zooplankton, lerger marine faunz and fish) in
order to sstablish their rolationships and select, eventually, those "key" indi-
cators which may be found to represent the changing conditions generally and
which may be useful as guides for prediction of availnbility or nbundnnce oOf
fish from year to yenr.

Actually very little is known about the annuel and seasonal cheanges in
oceanographic conditions taking place naturally in any marine habitat and the
time seems ripe for a fundamental study of & more or less enclosed salt-water
lagoon or boy in order to determine what hrppens therein from senson to s2ason
and from year to yeer and how ths naturcl changes affect fish populations.
Such n study might well be instituted to p-rnllel the more general coastal mnd
offshore ocesnographic investigations.

One investigation which the Station has continued for meny years, firstly
under Dr. C. R. Elsey, then under Mr. D. B. Quayle &and latterly under Mr, Neave,
has come to an end, namely that dealing with shellfish, chiefly clams and oysters,
This work has for some years had financial assistmce from the Provincial Fish-
sries Deportment. During 1948 that Department has set up its own biological
division under Dr. Quayls mnd is now in aposition to tnke over this work which
comes directly under its jurisdiction snd which it proposes to expind by giving
‘scientific ndvice on proper culture procedurss, stc., to growers. The Station
has long enjoyed the very sxcellont association with the Provincial Fishories
Dopartmont cné its Deputy Minister, Mr. G. J. Alexander. It looks forward to
its continusnce, wishss the Departmont md Dr. Qunylo overy success in ths
shellfish work and offors its fnecilitios at nny tinme.
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REVIEW OF INVESTIGATIONS

Skeena River Salmon. According to the terms of reference this investi-
gation, commenced in 1944 with the objective of determining (1) whether the
sockeye Tishery had suffered a decline, (2) if so, what factors had besn
rosponsible and (3) what measures might be used to increase the populations,
was requirad to assess its results at the end of five years and submit a
report of its findings and recommendations regarding further research to be
done. This being the final yoar and with the report to prepare, the fiold
overations wers largely rastricted to only those roquired to complate pert-
inent series of data., During the soason Dr, Pritchard, who was in charge of
the investigntion, left the sorvice of the Borrd and it fell to Mr. Milne,
nssisted by Messrs. Withler, McMahon, McConnell @mnd Foskett to continue the

field opsrntions =2s originally plannesd.

The season's programme included, as in past years, (a) the marking of sea-
ward migrating sockeye smolts from Lekelse and Babine lakes in ordsr to trace
the return of these races from the sea, through the fishery and fto the natal
bpreeding grounds, {b) the total count of migrants from Lakelse laoke in order
to determine percentage efficiency of natural propagation to this stage, (c)
certain limnological studies at Lakelse, Babine, Morrison snd Bear lakss, (d)
tagging of salmon in the estuary of the Skoena to determine degrse of cxploita-
tion by commorcial and Indian fisheries and distribution to the spawning areas,
and (e¢) spawning stream surveys to estimata the spnawning escapsment.

Due to abnormal flood conditions 7t Lakelse lake, the counting fence was
rendercd inoperative during the snrly part of the migration and & count of the
outzoing sockeye smolts was impossible. Furthermore, only n few (4,709) of
yoarlings were merked. (Appendix 1 and 2). At Babine, capture of migrants by
trap was again successful and a marking of 103,906 smolts rosulted. Thsse fish
will roturn in 1950 and 1951. (Appendix 3).

Anticipating the return of marked sdult sockeye from marking experiments
at Lakelse and Babine lakes in 1945 and 1946, observers were stationed at all
Skeena cenneries during most of the fishing season to rscover the marked in-
dividuals from cetches landed. For the Lakelse group a very small percentsge
was obtained (0.07%), confirming information from tegging experiments that much
of the Laokslss run of sockeye had pnssed the fishing arsns bsfore the senson
opensd. For the Babine group a gre~ter recovery was made (0.37%). Recovery
of marked fish at Lakelse. and Babine lakes was difficult since inoperation of
the counting fences made it impossible to exesmine mll fish readily and reliance
had to be pleced on observing marked individuals in the streams. It ic hoped
that better success will ettend this werk next ssason when A much larger numbsr
of markzd ~dults should be aveilsble. (Appendix 4).

Tegging of snlmonr, chiefly sockeye, at the mouth of the Skeenn resulted
in 2,329 tngs baing affixed during the s:ascn. OSubsequent rscoverics were as
follows: commercinl fishsry - 21.8%; Indisn fishery --11.1% =nd spawning
grounds - 3,3%. The percentnge recovery from th> commercial fishkery is rela-
tively low ns compared with other sensons (1944 - 40.1%; 1945 - 25.5%; 1946 -
30.1% and 1947 - 18.6%) ~nd may have bosn due to inclement weather coupled with
high weter conditions. 4As in other yernrs ths Indien fishory zxploited the
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sorly run most heavily. Rscoveriss from the spawning grounds indicte thnt the

Lekelss lake run occurs early and the grsatest concentration of Babhine socksye
enters the fishery in mid-sesson. (appondix 5).

_ Lake surveys (Appendices 6 - 9) were confined to routine physical, chemi-
cal, meteorological and plankton studiss at specified stations which have been
maintainsed sinece 1945. A certain amount of gill netting was undertaken, ex-
cept at Babine, in order to compars catchss in 1048 with those of previous
seasons. A series of net sets at Lakslse during February provided interesting

data in comparison with summer seis.

Spawing stream surveys indicated a probably very limited seeding at
Lakelse, (Apperdix 10), a surprisingly heavy escapement to the Kispiox area
(Appendix 11), excellent seoding in ths many streams of Babine lake (Appendix
12) and a rel-tively poor sscapemont to Baar loke (Appendix 13)s It was
decidedly unfortunate that a washout occurred at one end of the Babine count-
ing fence early in the season (&ppendix 14), thus making the structure quite
usaless., Flocds and abnormally high water occurred in all Pacific coast
sreas this year. Much of the repair work has been completed; ths remainder
will be dons during low water next spring.

Predictions on the extent of the sockeye run in 1948 were that the low
catch of 1947 would not be repeatsd and that as high as 60,000 cases might bo
obtainzd. The pack of approximately 90,000 casss was unzxpected and wns dus
in large part to an influx of four-year fish (Appendix 16), haralded, we now
realizs, by the large number of thres-yser-old grilse or "jacks" which wore
observed last year. It will be of intarest to seo whether 2 heavy run of
five-year fish occurs next season, 1949. Analysis of the age composition of
Skeena river sockeye (Appendix 18) revsals that in most years the fivwe-year -
old fish »rsdominate, though in som> szasons four year olds nrs morc sbundant.

Gonoral Salmon. This investigntion, dircetsd by Mr., Neave with Messrs.
Hunter, Wickett and Robertson assisting and suparvising some of the field
operntions, has as objeetives nn understanding of the present conditions of
salmon fisherios along the coast, pwticulnrly pink and chum, an sstimation
of future runs and tronds, a study of tho factors gowverning the natural pro-
duction of fryv and seaward migrents mnd the dsvelopmont of msthods for in-
eresasing such production. (4ppendix 19).

In order to determine what takes place under natural conditions during
spawning, during incubaetion and hatch of egys and during seaward migration,
two field stations have been estadlished, one &% Nile creek on the sast coast
of Vancouver island end the other at Port John creek, in the central coastcl
2rea between Namu nand Ccenn Falls, Here counting fences for both a2dult snlmon
and fry seaward migrants have been constructed {(Appendix 21, 23) and records
of percentage efficiency of natursl pronagaetion under varying climestic and
stream flow conditions can be obtained over a period of years. For Nile creock,
which is essantislly a chum salmon stream {Appendix 20), & very low production
of fry resulted from natural spawning in 1947-48, narely 0.38% of eggs de-
posited; at Port John creek, which not only chum salmon but also pinks, cohos
and sockeye frequent, a record of 0,9%0% was obtained. For pinks in Port John
creek a fry production of 0,866% occurrad (Appendix 24).
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Operations at both Nile and Port John cresks are being continued during
1948-49, The run of chum salmon to Nile is presently (November 23) in pro-
gress; that to Port John creek is over. Pinks, chums, sockeys and coho
occurred, the two former in very low abundance. (Appendix 25). 4 good
opportunity for testing the propagation of so-called "cresk" sockeye is pre-
santed.

At Nile creek experiments are also being made to dstermine ths valus of
adopting certain fish cultural methods to incresase fry production. In 1947-
48 it was found that by stripping the eggs from famsles, fertilizing them
and planting them in a section of the crsek where watsr flow could bs con-
trollsd, a production of 3.40% of sggs available resulted, nino times tho
number obtained under natural propigation (Appendix 20), whersas if the cggs
ere placed in & hatchery and reared to ths "eyed" stage before planting, &
production of 10.62% was obtained, 28 times that from natural propngation.
Studies of this kind dre very important 2nd records cover & seriez of yeears
must be ovtained before conclusions can be drawn. Comprehensive records of
weather conditions, stream flow, etc. are being taken and ths relation of
these factors to salmon fry production ere being studied (Appendix 19). It
is believed that if more field stations such as Nile and Port John creeks
could be established in various parts of the coast much pertinent information
could be obtained on the variation in efficiency of natural propegation as
determined by varying stream conditions. Useful vrediction data could be ob-
tained concerning the probavle size of runs of adult fish each yeer. Methods
of overcoming hazardous stream conditions, either by strenm control mensures
or by introducing some fish culturrl procedures could be more widely and
gffectively tested.

Acclimation of salmon fry to salt woter nnd the physiological processss
concerned therewith heve been the subject of study. (Appendix 22). Pink and
chum salmon leave their frsshwater environment ~nd migrate to the sen ns fry.
Coho salmon, on thz other hnnd, normally spend their first year in the straems
whars they Are subjoct to hsavy mortnlity. If this period of freoshwater rosi-
dence could be successfully raduced survival rates might be appreciably in-
crensed.

In an initial study of young pink and chum salmon in Departure Bay rela-
tive growth rates were determined, stomach contents examined, distribution
and movement studied (Appendix 26). Diurnal changes are associated with
available food supply. Group movement varies with the size of ihs fry.

Tagging of pinks and chums was sgain undertaken, this year in the Whale
channel arsa, to determine migraticn routes and to obtsin some ostimate of
fishing intensity. Recoveries of tags represented 30 parcent of tags used
for pinks end 16 percent for chums, In general most of the recoveriss of
each species wore made in the tagging area. The fish appeared to be approach-
ing their destination when tagged, with comparatively few showing long sub-
sequent journsys north or south along the coast. (Appendix 27).

Age determinations of salmon are of value in indicating the normally
dominant yeer groups for the various speciss in ths many more or less dis-
tinet coastal aress and in ennbling pradictions to be mnde on the bosis of
the extent of previous cycle spawmning 8scapements. Annlyses of chum salmon
scale samples collected in 1947 in several asreas of the central coast showed
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a dominance of four-year-old fish (70 to 90 percent) with a fair proportion
of three year individuals. Samples taken at Sooke, at the south end of Van-
couver island, revealed a different situation, however, with three-year fish
representing 27 percent, four-year-olds 55 percent and five-year-olds 18 per-
cent. (Appendix 28). For sockeye salmon in the Smith inlet area, ths domin-
ent age group was the five-ysar one (90 percent), substentiating previous
years' findings.

For meny yeers records of spring and coho salmon landings by the angling
fishery at Cowichan bay, Vancouver island, have been collsctad, These data
reveal the variations occurring, presumsbly naturally, in a salmon run over a
period of years. In 1947 with 2,295 boats operating and 18,508 line-hours
expended in the fishing, during the main period of fishing (six weeks) 3,751
coho salmon were taken, rspresenting 4.9 line-hours per fish. This represents
a marked improvement in both total caich and catech per unit of effori, as
compared with the poor season of 1946 (6.3 line-hours per fish). A study of
the correlation between availability of cohos to anglers (lino-hours per fish)
and the minimum summer flow of the Cowichan river two ysars previously reveals
8 very close relationship. It suggests that low water lsvels result in in-
crzased mortality among coho fingerlings through strending in pools, increased
predation nnd restriction of feading arsns, thus directly influencing the
sbundnnce of returning ndults two years later. (4Appendix 29).

Trawl Fishsery. This investigation commenced m number of ysAars ngo as a
study of the stocks of commercially-important flatfish in order to determine
how these stocks were reacting to the then relatively heavy exploitation.

It was felt that if intensive fishing pressure were maintained a decline in
the populations might result. Suitable methods of regulating or control
were desired. It was Ffurther felt that an attzck on the problem should be
mede before any dacline set in rather than afterward, thus ensbling the in-
vestigators to know what might be considered normal and for whrt gosal to
strive if conditions deteriorated quickly.

Ofher species of fish besides flatfish are taken by trawl. Dragging for
dogfish and lingcod is important and profitable, also for gray cod, black cod:~
and various spscies of roclk-fish., Some of these species, particularly ling-
cod end dogfish, were boing taken by otvher types of gsar as well, e.g., by
sunken gill net, long lins and by "jigging" for live lingcod which were kept
alive until marketsd. It was nacessary, therefore, to expand the investiga-
tion end to include in its objective the rather complicated problem of com~
petition between types of gear in order that where possibls or feasible no
important method of fishing would be destroyed.

The investigation, directed by Dr. Hart with Messrs. Barraclough, Ketchen,
quzer and Miss Bethuns as assistants and with the M/V "Investigator No. I"
as research ship, has endeavored to collect as much information as possible
of significance to the conservation of the most importent species, but has
also very wisely maintained an interest in other fishes because of possible
inter-relationships which may be intimately involved {Appendix 30). One
very complicating feature is that certain of the species chmge in commercial
importance rather suddenly. A yasar sgo the rock sole was the most keenly
sought species, now the brill is most vopular. In certain arens ona species
will prove to be dominant, in othars, othsr forms are most Abundsnt. It be-
comes sxiremely difficult, conszquoently, to confine the ressarch too narrowly.
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abundence and availebility. Correlations between scAwater and air temper-
atures end percentage mnnual cnteh of pilcheords wore attempted but until
other pertinent meteorologieal data con be included no definite relationships

crn be esteblished. (Appendix 53).

Bulachon. Since 1941 catch statistics for ths Fraser river eulachon
fishery have been collected by Departnent of Fisharies officors and sub-
mitted to this Station for annlysis, particularly as to the trend from yefr
to year ms influenced by the fishery. Rocords were sgoin availebls for 1948
and show (Appendix 54) a very heavy fishing effort, & heavy cateh, but a
relatively low catch.per unit aeffort.

Anchovy. Fishing for anchovy in 1948 was relatively poor. In many

cases no fish were seen;j in others the populations seemed very meagre. This
may possibly be attributable to a small recruitment of two-year-old fish to
the commercially acceptabls three-year-old class. There is evidence that
populations of anchovy in some of the beys and inlets of the coast ere cnpable
of successful reproduction and may persist for several generations if not
fished too intensively. No indication of separate populations in various
arens 2long the coast has been found., The range aAppears to be from the streit
of Georgin, throughout the bays md inlets of the cast and west coasts of
Vancouver island and northward Aalong the meinland coast to Ogden cheanel.

(Appendix 55).

Albacors. Due to the generous cooperation of the Dopartment of Fisheries
the Station w~s able to placo o biologist aboard thoe Fisheriecs Protection
Cruiser assigned to explore the off-shore waters of the west coast of Van-
couver island in search for albacore tuna this summer. wre being nothing to
ijndicate whether or not albacore would be encountered, in what abundance or
vhere, it was impossible to envisage what information the biologist might ob-
tain or what useful material he could collect. All that could be done was
equip him with all possibly useful experimental fishing equipmsnt, bathyther-
mograph, thermometers, pleankton nzts, bottles for wanter samples, etc. and
direct that he make all ths observations he could as conditions permitted.

I+ was suggested that he obtain specimens of nlbacore for measuring, sexing,

obtaining scales and stomnch contents mnd, if possible, relense some alive

bearing a tag. In short, it was felt that it would bs lsrgely exploratory

work =nd perhaps land to A more n~dequately design2d experiment amother season.

gr. Hert directed the prosramme, he field work being carriced out by Mr,
cegel.

While, due to the nature of the duties of the vessel, no definite And
connected survey could be accomplished and duc to tho size ™md spsed of the
ship, some of the collecting proved to boe difficult, c.g., plenkton collzcting,
much useful information mnd material werz obtnined, It wrs found thnt fish
were taken in water temperatures ronging from 57° F. to 63° F, with most fish
captured in temperaturss of from 58° to 60°. (Appendix 59). Salinity scemed
to show no significent variation throughout the aren traversed. The colour
_of the water exhibited 2 gradual trmnsition from intenss green in the constal

region to blue-green above the continentnl shelf ~nd thence to an intense
blue. The temperature of the weter increnssd to szoward, ths green constnl
being around 52° F., the blue-green ~pproaching 57° F. nnd the deep blue
ranging from 59° F. in northern l-titudes to 64° F. and higher further south,
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It is suggested that albacore distribution may be correlatsd more closely
with tempernture thasn with colour of watsr., Samples of water were collzcted
to determine whether vredominance of any orgoniasms might contribute to the
colour differencss, but no analysis hes yet been mads (Appendix 6C). Plank-
ton samples werz taken over a2 wide erea, but have not yet been examined, It
w2s noted, howevar, that microscopic forms end larger plankton, tunicatss,
worms, ctenophores, coeleneratss and crustacea wers fbundent. StomAch con~
tents of tuna were teksn, but have yet to be cxamined., It wns noted, however,
that saury, squid, smell rockfish ~nd "red-feod" -~ probsbly guphausiids -
bulked largely in ths diet. Verious types and colours of lures were tested

to establish any preference. Both feather baits and fast-towing plugs secmod
effective and eny prefercnce seemed to favour amber-hsnded feather baits with
red and white feathers and green-hoaded fenther baits with white mnd green
feathers (Appendix 61). A total of 140 albacore were tngged but no recoveries
have been reported (Appendix 63). ILong-line fishing with baited hooks at
different levels and gill-netting wore tasted, but without success, though

the Jnpaness prastice the formr quite offectively (Appendix 64).

In addition to operations &t sea, certain shors work was also accomplish-
ed. Port observers at Frince Rupert and Victoria measured a largs number of
albacore landed and it was found that while the length reange ran from 53 cm,
(21 inches) to 82 cm. (324 inches), there were two modes apparent, one at 63
cm. (25 inches) =md the other at 75 cm. (294 inches). These modes probably
represent Gge groups but the exact Pg8s cnnnot bs assigned. (Appendix 57).
Since 1946 tunn log-books have been issued to tune fishermen in order to
collect information on catches mrde, water temperature, position, ete., In
1946 only one bock was returned; in 1947 six were received; in 1948 a goodly
number came to hand., %hile the data submitted were complete and rspresenta-
tive for the respective season, no useful compilation can be made since cir-
cumstances in the thres yoars were so different. For example, in 1947 no
fish were caught northk of 50° N. latitude, whereas in 1948 over 62% were
taken north of this parallel. In 1946 the optimum temperature apreared to be
61° F. In 1947 it was found to bs 65° F. In 1948, es mentionsd above, it wes
within the range o 58° F. to 80° F.

Herripz. After mony Years of intensive biological study of our Pacifie
herring populations along the coast, during which much pertinent information
has been collected relative to the life history and habits of the fish and
the effect of the commareial fishery on the stocks of fish, it has become
possible to attack the problem of how best to regulate the fishery so that
the greatest maximum sustainsd catch can be achiefed.

Some years ago it was considered that perhaps a quota system of regula-
tion would be most effective. This would psrmit a fishery to take what was
considered 2 sufficient quentity of fish end leave an adequate supply for
spawning purposss. It would, elso, tend to stabilize the fishery and prevent
years of "feast end famine™. To test out the method, quotas were arbitrarily
set for all of the important coastal arsas where separats populations of
berring existed (i.e. little intermingling occurred between them). The re-
sults were closely followed. In only one area, the lower sast coast of Ven-
couver island, were tho quotas selscted found to be effactive and they have
thus continued to be used as an oxperiment in this type orf managemant,
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It was subsequently found that great variastions take place from year to
year in the success of spawning, hatch, survival of young and eventual recruit-
ment of young fish to the herring stock. This was particularly the case in
the west coast of Vencouver island aren. It was observed that aftsr years of
heavy spawning hsavy recruitment of young fish to the fishery did not always
oceur; conversely, light spawnings were frequently particularly successful in
producing extensive additions to the stock., The question arose, therefore,
as to whether, in view of such grent n-~turnl variantions in survival and pro-
duction of young fish, quotf regulations were rerlly effsctive. Attempts to
ensurs large spewnings might only result in grant wnstags of fish which might
have gone to the commercial fishery.

The importance of settling this problem which is basic to effective
management of the Tishery was reslized. An experiment was tharefore com-
menced in the 1946-47 scason in ths west coast of Vancouver island area
whereby there would be no restriction to the commercial fishery sxcept an
annual closing date when the fish approached maturity and moved into shallow
water to spawmn., There are thus two experiments now under way, one involving
quota regulntion, tho othsr permitting wide-open fishing.

The research nctivities on herring hovs therefors been largely confined
to these two experiments, but o certnin nmount of work is also being carricd
on with regard to ths horring stocks and the fishery in other coastal arcas,
where quoia limits to fishing still apvly. The work hns for 2 number of years
been directed by Dr. Tester but, with his departure on September first to the
University of Hawaii on 2 yanr's lzawe of absencs, ths supervision has f£allen
to Mr. Stsvenson, nssisted by Messrs, Meilynn, Lanigen, Glover (to Septomber
30) and Outr-m (from November 1) 2nd =~ compctent staff of field technicinrns.
(Appendix 66).

Thresc very sssentinl phases of ths work hnve been carried on over the
yenrs. Thess are collection of cntch stotistics, smmpling and tngging.
Accurata records of catch statistics arc required (Appehdix 67) in order to
reveal the place md drte of all contches, the number of ~ctive fishing days
(fishing offort), the asvailability of fish (e~tch divided by fishing effort)
and general sbundnnes. Thess records 2re obtainzd chiefly from Pilot House
Rscord books compiled by 22¢h scinz vessel cnptain, Daily landing forms sub-
mitted by processing plants give the data on total catch from each arsa and
method of disposal. During the 1947-48 season, 171,700 tons of herring were
taken, the largest annusl cntch on record. In spite of inersnased fishing
effort the west const of Vrmcouver islnnd fishery was 23 percent less than in
the previous ysar. New runs came Inshore during the spawning seAson, howmasver,
and resulted in a good seeding. 4 spactacular fishery éaveloped in Ogden
chennel in the northern sub-distriet in late January and early Fabruary end
rosulied in a catch of 30,000 tons for this arca,

Tagging oxperiments fulfil the dual purpose of ravealing the extent of
intermingling populetions of herrirg betwesn major districts end among the
various areas of ench district and of indicating the fishing intensity. BRe-
sults of tagging in 1947-48 showed, f&s in provious yoars, that the west coast
population is essentially discrete. Little intermingling bstween west end
2ast coast popul-tions occurred. Considersbls mixing was ngnin noted batween -
individual west const 2reas and the tendsney for fish to wander in a south-
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easterly direction along the coast was again indicated. For the west coast
of Vancouver island the rate of sxploitation in 1947-48 was approximeately

2.7 times that in 1946-47. Data are not yet available for other districts
(Appendix 68, 69, 70, 71). During tazging operations in the spring of 1948,
a total of 45,577 herring were tagged in the strait of Georgia and along the
west coast of Vancouver island (Appendix 7Z). Since tagging operations must
have some detrimental effsct on the fish tagged, observntions ware mede on
the condition of togged individuals rescovered #t the shore plonts (Appendix
73). All specimens showed complztely hzaled wounds, with 2 scar on the in-
side of thz body wall beine the only visible evidence of the tagging incision.
Usually the tags wers found lying loosely in the body cavity or attached to
the messenteries of stomach, intestines or gonads by scar tisswe. In a few
cases tags were found imbedded in the gonads. More tagged males were re-
covered than tagged females, suggesting that the males survive the tagging
operation more successfully. Tests conducted in Station retaining tanks
showed a mortality from tagging of betwsen 50 and 60 percent. (Appendix 74).

Sampling of herring catches throughout the season for each fishing aresa
is a long, laborious task. It must be undsrtaken, hcowever, if pertinent
information is to be available on the fluctuations in abundance end size of
the successive year-classes and their influence on the cetch. During the
1947-48 season a total of 383 samples comprising 37,631 fish was exemined
(Appendix 75). The results thereof (Appendix 76, 77, 78, 79, €0, 61, .€2)
reveal the extent to which the various age classes (chiefly III, IV, and V,
but occasionally also II and VI) coniribute to the populations and result in
a good, medium or poor fishery. An abundant 2ge or year class normally
boosts the population and hance the fishery for three years snd therefore
age-composition data ars of great significance in preporing predictions
{Appendix 86) which for the past few yesars have boen of much interest and
valus to the indusiry.

Herring ground spawning surveys ars made each spring by members of ths
staff of the Herring division end also by Department of Fisheriss officers.
They are useful in indicating the potential extent of spawnifg or seeding.
In 1948 spawning was much more sxtensive then in tha previous year and
appeared to be quites satisfactory. (4ppendix 83). The subsequent survival
of eggs and young is of even graater significance in erriving at an estimate
of the probable recruitmsnt of young fish to the herring stocks and progress
is being made in this phase of the work (Appendix 84, 85) by ecrrying out
surveys flong the west coast of Vancouver island during ths spring and corly
summer months when herring larvee ore praosent and are devzloping, through
me tAamorphosis, into young herring., Studiss ~re being conducted on movemsnis
cf ths larvee, abundance of food, predntors, ete. Diffsrent tvpes of col-
lecting gesr srz being tosted.

In 1947 and sgnin in 1948 some entorprising fishormen attampted to try
out a method of entching herring by travl. Bottom trawls were ussd but have
not proven particulerly effective., It is econceiveble that trowls designed
to opernte at intsrmedinte depths may bs more sffective when uszd in con-
Junction with echo sounders which indicntz the positions of the schools of
bherring, Very little experimontation was attempted this Fall. (Lppendix 87).
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Oyster. Research in this field, under Mr. Neave's supervision, embraced
only further experiments in rearing oyster larvae to the spatting stage in
retaining tenks, a continuation of tests initiated two years ago. Unfortun-
ately the lerge +trnk devalopsdé lanks which nllowed too gresat em ascape of
water to be replnced by wnisr preho~fed to keop tha trnk temperatures at &
‘minimum of 20° C. The tomperetures of Departurc bay were too low this summor
to permit pumping wator dirsct. For most of July oystors were quite immature.
Though by stimulation ~nd subjocting thom to rise in temperaturc spaming
would oceur, the lnrvnge wero very poor ond short-lived. Snlinitizs werc low
during errly summer mnd until thoy ronehed 27.00 it wns impossiblz to keep
tham more thrn 7 to B drys. A tompsraturc of nt lenst 22° C. for the first

10 days gives best survival anc¢ development. Aftsr 10 to 12 days the larvae
appear to tolerate temperatures as low as 18° C. for short periods. Control
of flazellate protozoa in the tanks and elimination of larger formns appeser
necessary. (Appendix 89).

.

Yhele, With the reswuptior of whaling off the northern west coast of
Vancouver island this season by a new comprny, Western Waaling Corporntion,
it was ~greed that 7 biologist should bes stationsd at the Conl Horbour shore
plant to collect vartinent informntion required by the Internntionnl Whaling
Convention ~nd to meke such observmtions ond obtrin such material as might
be of intsrsst scisntifie~lly. (Appendix 90). This.wns done, the biologist
working under the supsrvision of dr, d=rt,

A totzl of 182 whales were landed of which 113 were humpback, 39 fin-
back, 2 sei and 28 sperm. Humpbacks thersfore predominated, a characteristic
apparently common in many areas when whaling is comuenced, and which dis-
appears as further whaling cperations proceed. A large number of the 64
humpback females taken were prsgnant; 38 were carrying young. Of the Tin-
backs, only 13 parcent of the femnles were prognont. A large provortion were
immeture, All of the s-erm whnlss wero mnlos. Sizes of whales vericd
sccording to spzcios, the avernge lengths tnken bzing ~s follows: haumpbnck -
40)fect; Tinbnek - 58 fect; sel - 46 o 47 fect; sperm - 45 fest., (Appendix
91). : '

o Much material has bsen collected for subseguent exsmination, such eas
. T ovaries, fostuses, parasites, stomach contents, zlends, organs, etc.

- Shrimp. During the swummer season certain observations were made on
species of Tish and other crustacsans taken by shrimp trewlers opsrating out
of Vancouver. (Appendix 92). Small sp-cimens of rockfish, midshipmen, esl-
pouts, hake and whiting were gburdant, flatfish and ling cod much less so.
Stomach content analysis indicnted th~t meny of these fish were feeding on
shrimps. W¥hils fishing in the strrit of Georgin off Lasqueti isl-nd ono
shrimpar landed ~ quntity of shrimp not commonly utilizecé commereinlly,
Pandalusmontegui tr-idons Rathbun, (4Appendix 93).

Crrb.  Furthsr trgging expsriments were undorinkon during the summer to
‘ , detormine for the populations of crnbs ~long the ncrth coast of Grahsm
b\ , island the migratory h~bits of the crrbs nnd the cTfect of present fishing .
intensity. The conditions in Nngen Harbour, whers 2 sizerbls fishory has
fgein been established, ~re being followed with intsrast. A quotn rogulation
has been suggostad to ensure ne over-fishing. (dppendix 94).
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LobstaT. In June, 1946, the British Columbi= Packsrs Limited purchased
‘and brought to the Prcific coast = shinmont of rround 2,000 "eannar' size
‘Atlentic coast lobsters with 2 view o datormining whether these crustacenns,
cegner01QI y-vrlucble on the asnst coast, would survive And dsvelop normnlly
in Pacific wnters ~nd whether they would reproduce., The Fishariss Rescarch
Board consented to givs scientific ndviee ~nd supervision to this expsriment.

" The lobsters wore duly deliverad to md libernted in 2 well-enclosed
éplt-water lagoon on Lasqueti island. While it was originally intended to

b0k off the lagoon and thus prevent outward migration of lobstsrs, the cost
yas considered prohibitive and no barrisr was orzcted, it-being thought that
perhaps the shallowness of the lagoon outlst would discourgge any large
séapemsnt.

For two years efforts to recapturo lobsters in the lagoon have becn made
!ith indifferent succoss. Vory occasionally nn individual would be trapped.
a1} numbar of lobsters were kept in = rotnining cage for observation

« These havo done well snd h~ve moulted and mated satisfactorily.
ates have beon comparablz with thosc reported for lobsters on the
8t,. (Apnondix 95). One lobstor hnas beesn trnopned outside the lagoon,

the summer of 1948 an ottompt wns made to hntch the eges rnd rear
from two berried lobstars., 4 small hatchasry unit, similar to

on the e~st const, @as provided. Larvae were h“tched but all

3 to be prem~turc -mnd sbncrmel, nttribut~ble probably to very reduced
t13s of ths sewmnter ns A rﬂsult of Froassr river floods., A rspetition
work is proposed for next sonson, (Appendix 96).

> c8AN0 rophy. Conditions of stlinity nnd tomparnture in constal wnters
“Pacific coast were ngain investigated through the dnily collsction of
ce seawnter s mplas an° s perature roading nt cleven lighthouse stetions
\ ~ths const, P;bvlous ya2wrs! datn nre bclng t“bulﬁtﬂd nnd mlmeogrﬁphed

dlstrlbutoa to interastad scientists, scientifié institutions and govern-
pnt deprrtments. (Appendix 97).

.- During the summer of 1948 nn invostigntion of the 2puronches to the
Skeena river was undertaken. (4Aprendix 99). The purpose was to describe the
whaviour of the water discharged from the Skeena river in Chatham sound
ing maximum and normal runoff and to relate that behaviour ivo daily obser-
7 zvation of river dischargs, weather, and surfsce ssawater obsesrvations taken
= at the Triple island lighthouse. From the records obtained it is anticipated
3 ~that the movement of salmon from the ocerm to the Skeenna and Nass rivers may
be more clefrly dclinsmted, This work formoed n part of the vrogremme of the
Pacific Ocennographic Group under Dr., J. P. Tully, with Mr. W. M. Cemeron ns
Associnte Ocemnogrmpher.

v

:g Polychaste Studiess. Mr. and Mrs. Borkeley continued, on & voluntoor

%%E? bnsis, their texonomic studiss of Polychaete worms. A portion of their re-
T :45; cent work is now in press, the remainder being prepared for publication.
2= (Appendix 100) '
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Fish Parasitas. Collections of merine fish parasites and of endo para-
gites from fish in the Skeena river system were made during the summer,
Tdentifications are being undertaken by Dr. Adams. A survey of gvailable
published records and of manuscripts on parasites of marine fish in this
area was made and a host-parasite list has been compiled. (Appendix 101).
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cinlly to the herring and pilcheard invostigations and the person=nl interest
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Wa are agein deeply indsbted to those fishing compnnies whe, through Mr,
R, E, Welksr, Chairman of the P2cific Sub-Exccutive Committes, have so
grnciously loansd the Station fishing vessels when required. They ore the
British Columbis Packers Limited who made ~vnilnble vessels Zor both spring
and fall herring operations, the Canndinn Fishing Compnny Limited, Nelson
Bros. Fisheriszs Limitad and Froncis Millsrd and Compnny Limited. Without
this nssistance much of our harring Fizld work would have besn scverely
handicapned., In =1l ceses ths snl~yics of crew md operating cxpsnses of
the vessels wers met by the Station.

The members of the Skeena river salmon consulting committee, Messrs. I.
Urseth, Supervisor of Fisheries for District No., 2 {subsequently forced to
retire due to ill-hesalth emd replaced by Mr. G. 3. Reeds), T. Wallace, C. E.

‘Salter, W. Johnson and B. Kristmanson, continued to give valueble. assistance

and support to ths Skeensz river salmon investigation. Their sincere intsrest,
suggestions ané criticism have been most encouraging and keenly appreciated.

Ths visit of mambers of thz Txzcutive Commitiec end othsr Board members
to the Station in June and to certzin fiecld stations was a happy svent, very
much 2pprsciated by the staff of the Station. Such contacts as ars thus
made are of incnlculsble value, sspeci=lly to tha scientists, and it is
regretted that thoy cam not be more froouent. The intersst nnd cncourngement
displayed by the Chairman -nd Vice Charirmon heve boen most stimulating.

STAFF

During the yeer the Station suffered the loss of two of its senior

.. seientists, Dr. Pritchard and Dr. Tester, members of staff who have been

associated with the institution for many years. Such separations in order
to enter fields of greater resvonsibility or to take up work of a different
nature must be sxpocted and accepted. It is a tribute in many respects to
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ng which results from service with the Bomrd. Two of ths Station's
kers also laft the st~ff, dr, J. H. Glover, Junior Scisntist, and

n Bethunz} Sonior Resznrch Assistont, the former to enisr commercinl
latter to join ths faculty of Victori~ Colloge. To sneh of our
ecollenguzs the sitaff oxionds sinceerast wishoes Tor evaery success,

n, B.4, and Mr. D, N. Qutram, B.4., both graduates of the University of
sh Columbia, Both nava been assignad to the herring invsstigation. Mr.
‘3E$§nn has had one season's field sxparience w1th the crab study on Graham
land, Q.C.I., while Mr. Outram has had two summers with ths Sks:ina river
almon investigation.

Granted lzavs of absence to commence or cointinuz post graduasts studies
Eze ths following:

Mr, J. R. Bratt, i.4A., University of Toronto, for Ph. D.

Mr., K. S, haTchen, AM.A., University of Toronto, for Ph. D.

. ¥. 0. C. Taylor, B.A., Scripps Institution of Oceanography, for Ph. D.
W. . Cemeron, M.i., roturned from Scripvus Institution of Ocean-
ograpny July lst and hzs teken up his work as Associate Ocean-
ographey with the Pacific Ocecanogr~phic Group.

PACIFIC CCEARCGRLIHIC GROUZ

This unit of the Joint Commiitee on Oceanography which conducts coopera-
¥e research for the Royal Canadian Navy, the National Research Council and
Fishsries Research Board has proven to be a2 most usaful and effective
unct to the Station. The staff members ars a2lso members of the staff of
{ie Station, though in soms cases solarics arc paid by onc or other of the
»;GOOperatlng institutions.

P. 0. G. bas assumed respoasibility for the lighthouse sampling work,
_as compiled five volumes of data related thereto and is now working on the
Temaining records (from 1944) to bring them up to date and continue with
annual mimeogrcphed compilations. It has undertaken a comprehsnsive survey
I the waters off the Skecna and Nass rivers, reported elsewhsrc. Dr. Tully
has comploted his report and bullectin on the Alberni inlat survcy and is

ndeavorlng to put together the data collectad several ysnrs ago in 2 study
ot the strait of Georgien. .

4% ~11 timss the mombors of P, 0. G., whon ot tho Ste tion, ~r2 nv~ilaeble
~ for consultation on limnological or ocﬂ*nogr phic problems 'nd thoir intersst
_afid cooper~tion nre most h,lpful In turn ths St~tion sndc vors to -rovide
suitubla 2ccommodntion, facilities wnd 2dviece on biologic~l mnttzrs. It is
ihoped that tho prnsont COOD“rﬂth“ g¢ffort, the pooling of 1ntcr“sts angd
’g&cilltlfs, will onnble tho conrly 1n1t1ﬂtlon of the much-ncoded constnl Aand
offshore oce~nogr-phic investigations referrzd to elsewhars.
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BUILDINGS AND GROUNDS

New Biological Laboratory. Construction of the new, fully-fireproof
building appears to be proceeding satisfactorily. Excavation commenced
early in September and by November 30th the walls end columns of the second
floor should be completed and the third floor slab ready to pour. According
to & "Progress Schedule prepored by the contrazctors, Dominion Construction
Company Limited, the building is to be completed by mid—February. This may
prove to be slightly over-optimistic. Already inclement weather has delayed
operations several deays. Considerable nttention will have to be given to
grading and approprinte lnndscaping emd benutification of grounds once con-
struction is completed. This will presumably be done naxt spring.

Wearehouse. Utilizing sections of the old laborntory building a reason-
ably commodious wnrchouse has becn built behind the Gnrage. Suwplies And
miscellaneous zquipment are nov convenicently stored, in charge of a competont
store-keaper,

Boathousg-workshkop. During the summsr our bonthousc-workshop, situnted
on the waterfront below the Chomistry Building ~nd in course of being cn-
larged ~nd renovated, w-s totnlly desiroyed by fire. Wholaly of frams con-
struction the structurs burnsd fisrcely and all that could be done wns to
save the naarby Chemistry L-borestory nnd Dircctor's residence. This wns
suceessfully accomplished duc to the frnet thnt the day was enlm with no wind.
The loss of a workshop hns beson keenly folt -nd it is hoped thet & new build-
ing may soon be ~uthorized., It is recommended thnt it be of cement or cinder
block construction, hence pnrtinlly firc-proof. Powsr tools mnd other equip-

&

ment were 8lso lost and must be duly rcplrced.

Fire Protection System. Plans have been prepared for a complete re-
modelling of the fire nrotection system in order to provids more water to a
greater number of hydrants strategically placed ahout the buildings esnd
grounds. 4 new fire pump has been installed to supply salt water to the ex-
.isting system and iz housed in a concrete-block pump house arected behind
the retaining tanks. Delay has occurrcd in obtaining adequate suppliss of
pipe, but this matter is now well in hand. Walsh Construction Company Limited
of Vancouver has given valuable advice ~nd hrs submitted A tender to instell
the n3w piping, ate.

Grounds. Fcllowing completion of the new Laboratory Building relocation
f existing roads and parking arsas may be necessrry. A new fence around the
Station property will be raguirsd and steps will be tnken to clear out under-
sh end lsvel of f the terrain, The Stntion being a working institution, it
-is desirable to have the grounds ressonably attractive without being too
7art1f1c1n1 and too great an attraction for tourists ~nd picnickers and ro-
-quiring 2 disproportionate amount of Station Appropristions for mhintenence
and upkeep.

"
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VESSELS

At the prasent time the Station possesses only one vessel, the "Investi-
Jo, 1", which is attached to the trawl fishery investigation. There is
ent need for a competent ship for the herring investigntion, one ade-

; 0 operate in wost const of V-mcouver island ~rzns for ftegging work,

wal herring studies, ete. & 70-75 foot vossel with sadecqunte powsr is

ed. In nddition o raplneoment for the M/V "hi.T. Knight" is reauirsd for
gonertl Station usa2. 5 vossal of o similer size and similarly cquipped dbut
ith, nccommodertion altered somzwhrt to m~ke morc effoctive use of spnce would

~ suffice. A smallor vessel, 35 to 40 Teot in length, will be requirsd by the

Genernrl Salmon investigntion as tho work cxprnds.

PUBLIC.TIONS

Ths appeersnce of only onc ppeT Prom this Stotion in the Bosrd's pub-
lications (othsr thon Progress Reoports) during the y2or rnd the submission
to ths Editor of only three manuscripts - one for the Journal and two for
the Bulletin series - deserves explanation. In some respacts it may tend to
signify a lack of attention to this phase of the Station's work, admittedly
en important phase since proper dissemination of results of researches is
highly desireble, but this is not quite the cass. RsTerence to the list of
menuscripts alrecady submitted for publication will show that a goodly number
(Pive) wers presented before Section V of the Royal Society of Canada at the
June mecting in Vancouver. Vith most of ths investigntions presently in &
stnge when voluminous datn nre being collected it is yet too garly to draw
significrnt conclusiocns and present results. Consaquently there is 2 dgefin-
jto limitAation to the number of pnpers which crn be proprred. Tho Station
is 1t the momcnt prssing through a psriod when tharc arc not cnough smnll
vese~rchss or problems in yrogress whoso rosults can be quickly obtained mnd
roportod and the ncjor investigntions h~ve not proceeded sufficiently far
enough to report any particulsr phascs.

Ten Progress Report ~rticlss hnve been proparcd nnd publishsd wnd A~
further issw is plonned bofore the end of the ysnr. Some of theso nrticlos
-might bs considerad suitnrble for the Tournnl, but distribution to the industry
and interested scientists is much widor nnd quicker whon issucd ns Progress

Reports.
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PUBLICATIONS DURING 1948

Brrroclough, W.T. Tha Hng-fish {Polistotrom~ stoutii) in British Columbin,
Prog. Rep. Pre. No. 75, pp. 57-58,

Brott, J.R. The design ~nd operntion of 2 trap for the cepture of migrating

young sockeye salmon. Trms, Aspr, Fish. Soc. Vol. 75, pp, 97-104.

Comeron, W.M. Fresh water in Chathom sound. Progress Rep. Pre. No. 76,
Dh. 72-75,

Foerster, R.E. Fisheriss Resonrch ir British Columbi-~, The Victorin Nat-
uralist., Vol. 4, No, 8, pp. 87-91,

Prospects for Mannging our Fisheries. Bull, Binghnm Oceancgravphiec
Colloetion, Vol, XI, Art. 4, pp. 213-227. .

Gibson, J.S.T. ILobsters and nlliocd crustnecn: Distinguishing points. Prog.
Rep. Prc. No. 74, pp. 13-17. .

Milne, D.J. and A.L. Pritchard. The truc picturs of the 1947 Skeena river
sockeye run. Prog, Rep. No. 73, pp. 46-47,

Mchinhon, V.H. L-kes of tho Skeena river drainnge., VII. Morrison lrko.
Prcg. Ren. Pre. No. 74, pp. 6-9.

McMynn, R.G. Crnb fishing off ths Queon Charlotts isl-ands. Prcg. Rep. Pac,
No. 76, pp. 81-g4,

Pritchard, A.L. Efficisncy of nntural bropagﬂtion of the pink salmon
(Oncorhynchus gorbuscha) in MeC inton creck, Masset inlet, B. C.
J. Fish. Res. Bd. Can, 7 (5), pp. 224-236.

Sockeye salmen tagging off the Skoenn river in 1947, Prog, Rep. Pnc,

No. 75, pp. 40-42.

Ricker, Willi~m Z. and R.%. Fosrstor, Computation of Fish Production, Bull.
Binghmm Ocennographic Collsetion, Vol. XI, Art. 4, pp. 173-211.

Robertson, J.G. Smith inlet sockeye. Prog. Rep. Pre. No. 75, pp. 31-34,

Tully, 7.P. Pollution resc~rch in Albzrri inlet. Prog. Rep. Pac. No. 786,
. 66-71.

Withler, F.C. L~kes of ths Skeon~ river drrinage. VIII. Lnkes of the Lne-
dn-dnh boasin, Prog. Rop. 2-c. No. 74, op. 9-12. '
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Observations of Sea Water Temparature, Salinity, and Density on the Pacific
Coast of Canada. (Mimeographed compilations of daily records).

Volume I, including date from 1914 to 1934, Distributed
" " " 1935 to 1937. Distributed

I, " " " 1938 to 1939, Distributed
" " " 1940 to 1941. Distributed

, " n " 1942 to 1943, Distributed

May, 1947.
September, 1947.
January, 1948,
M~rch, 1948.
July, 1948,

el

. . “The distribution list of these volumes of rnw data includes 23 agencies
Canada (46 copizs), 21 ngencies in the United Stntes (26 copies) nnd 13 in
t Britain and western Burope (15 copiss). In all cases the recipients
h&ve expressed keen apprsciation of the records and many references 1o the
—great velue of long-term continuous series of such data hove been received.

Volumes VI nnd VII, bringing ths rocords up to the ond of 1947 arc in

preparation. Therenfter annunl volumss will be issued for 1948 ~nd succeed-
4ng yeors,

MANUSCRIPTS SUBMITTED FOR PUBLICATION

= - Barraclough, #.E. Measures of abundance in dogfish (Squalus suckleyi) end
soup-fin shark (Ga2leorhinus gnleus), Trans. Roy. Soc. Can,, Section V,
Submitted June, 1948,

Berkeley, E. and C. Annulntn, Polychnetna errsntin, Con. Pac, Fruna., Fish.
Res. Bd. Cnan.

"y

Black, Fdgor C. nnd C.R. Elsey. The incidence of marine wood-borers in the
coastnl woters of British Columbin, Bull. Fish, Res, Bd. Can.

Hart, J.L. Incresnsed <“bundnnce of mn unusunl British Columbia fish, the
Colifornin pompnno., Cnnndisn Field Naturalist. Submitted April 4/48,

Age ~nd growth rote in the Butter sols, Isopsetta isolepis (Locking-
ton). Tr~ans. Roy. Soc, Cra,,Section V., Submitted June, 1948.

Ne-ve, Forris, Facundity and Mortality in Pacific Salmon., Trans., Roy. Soc.
Can., Szction V., Submitted June, 1948,

Pritchard, A.L. 4 discuszion of tho mortality in Pink salmon (Oncorhynchus
gorbusch~) during their period of merine life. Trons., Roy, Soc. Can.,
Section V. Submitted June, 1948.

Tester, 4.L: The efficiency of catch limitations in regulating the British
Columbi~ herring fishery, Trans. Roy. Soec. Can., Section V. Sub-~
mitted June, 1948.

»

1)

Populations of Herring along the west coast of Vancouver island on the
basis of mean vertebral number, with a critique of the msthed. 7J.
Fish. Res. Bd. Can. Submitted July, 1948.
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ly, J.P. Oceanography of Alberni inlet. Bull, Fish. Res, Bd. Can.

Prediction of .pulp mill pollution in Alberni inlet. Bull. Fish,
Res. Bd. Can.

(vith H.J. Hollister, R.L. Fjarlic and W. Anderson). 4 hydraulic
model of .Llberni harbour, Bull., Fish. Ras., Bd, Can.,

CIRCUL/R STRIES (':\/iimeogri‘.phea)

Hart, J.L. The Pilchard Situation. No. 11, 2 pp. Jrnuary 24,

Hart, J.L. with %.3. Bnarraclough, G.C. Piko, Winonn Bathune. Jccumulnted
dntn on Llbacore (Thunnus nlelunga). No, 12, 12 pp. Moy 10,

TNQWB, Ferris and #.P. "ickett. Prcdiction of Snlmon Runs. No. 13, 2 pp.
- Mny 11,

ilne, D.J. wnd :.L. Pritchard. Prospects for the 1948 snlmon catch on the
Skeenn river, No. 14. Mny,

Stevenson, J.C. >Prospscts for the 1948-49 Herring Fishing Senson. No. 15.
Sontomber.
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SKRENA KIVER INVESTIGATION

1. PROPAGaTION STUDIES

J.A. McConnell end J.R. Brett Lppendix No, 1

Propcgation Studies at Lakelse Lake

In 1946 and 1947, a netting type fence was installed in the lakelse
river through which were enumeratel the migrating yearling sockeye salmon.
The temporary structure was replaced this year with a sturdisr, more permanent
one involving part of the adult sockeye fence built in 1947. Work on the new
project began on March 21 so that the fence was operating on May 18, in spite
of considerable dclay occasioned by & late spring break-up. The screened
panels, (8' x 10°7), covered with small mesh seine notting, were inserted in
slotted piling end arranged in a V lcading to & central trap. This trap, a
modification ¢f the provious one, had a 4" x 47 timbur framework and strong
wire netting surrounding the four pens. The system of doors, lcads and
double bottoms which wcre installed, mede the device more efficient in that
virtually all the fish entering the trap were captured and held. Handling
of the fish was reduced by use of s pair of large gradusted tanks in which
the volumes of all the migrants werc taken and a sample of epproximately
25% of the run counted to obtain the volumc-number ratio.

The fence was only in opuration for & fow days before the effects
of the unusually high water began to tsell., The level rcached a peak on May
29 which was 16 inches higher then the peak in 1946 and 21 inches higher
than that in 1947. 1In spite of all efforts 1o brac¢ and stwngthen the
pancls, five were washed out on the night of May 29 and efforts to obtain a
yearling count had to be abandoned. It is felt that the fonce as designed
but with edditional strong permancnt braces will be quite satisfactory in
the future, the loss of the count this year being due to very exceptional
flood conditions., .

’ During the period of operation, May 18 to May 29, a total of
349,000 yearling sockeye were passed through the fence, A4 statistical
treatment of the daily runs up to day 29 in relation to those of the previous
years indicates that the sockeye migration would probably have totalled
1,500,000, This total would be spproximatcly 3 times the 1946 rTun and 4
times thet for 1947. It would indicuste a percent survival to yearling stage
of 1.93 from the 1946 seeding by an estimated 40,000 sdults.

2. MIGRATION STUDIZS

J.A. McConnell end J.R. Brett Appendix No, 2

Marking of Sockeyc Salmon Yearlingsat Lakelse Lake

It was planned to continue as in 1946 and 1947 the merking of
100,000 yearling sockeye migrating down the Lakelse river. However, the
unexpected loss of the yearling fence eerly in the season proventsd completing
this, and in the threc days prior to Mey 29 only 4,709 yearlings were merked
by removal of both pclviec fins.



V.H. McMahon Appendix No. 3

Merking of Sockeye Salmon Yearlings at Babine Leke in 1948

The merking of 103,906 yearling sockeye salmon by removal of the
adipose ané both ventral fins was carried out in the spring of 1948 from May
23 to June 9.

The method of capture was identical to that employed in 1947. Some
difficulty was experienced this year when high waters threatened to wash out
the lead, but this was overcome by the addition of supporting piles on the
downstream side. As a last challenge to the fast rising water, the lead wes
extended in height and stilts were installed on the bottom of the trap. )

A total of 468 was preserved for later analysis, this being epproxi-
mately equal to 1/50 of -one men's marking total. It was estimated that less
then 1% of the fish caught died as a result of manipulation during the marking

0CesSs, ’
gr Factors which might affect the yearling migration were again observed
and recorded. These included water level and temperature, climatic conditions,
the time range of the daily migrations, etc. In addition water temperature
geries were collected from seven points slong the axis of the lake as far south
as 10 miles from Fort Babine. The first 5 points were approximately 1 mile
apart while the last 2 points were at 2-mile intervals. Temperatures were taken
at the bottom, at the 20, 10 and 5 metre levels and at the surface. Most
positions were sempled every 5 days throughout the marking period.

Another feature of this year's marking program wes the observation
from a high vantage point of the migration "routes" over the entire width of
the lake. This was carried out about 5 miles south of Fort Babine. In general
it was discovered that schools close to shore move fester and apperently with
more directed movement than the offshore schools.

D.J. Milne Appendix No. 4

Return of Marked Salmon in 1948

During 1948 & considerable number of recoveries of four-year-old
indivicuals were expected from 100,967 young sockeyemarked at Lakelse lake in
1946 by removing both ventral fins and from 88,972 marked at Babine the same
year by removing the adipose and both ventral fins. In aééition there might
also be encountereé a few five-year-old fish from smaller merkings of 1945
gca. l0,000)_and a small number of three-year-olds from the 1947 experiments
involving approximately 200,000. In order to assure acequate collection, an
observer was stationed at each of the six operating canneries to examine all
the sockeye taken in the Skeena gill net area during July. Iuring August
approximately one quarter of the catch was examined. Close observetion was
also meintained of the spawning edults on the streams tributary to Lakelse and
Bgbine lekes.

From epproximately 800,000 sockeye examined in the Skeena river, the
following legitimate and undoubted marks were obtained: Babine - 327, Lekelse =
72, TFrom cannery to cannery, the concentration of the Babine recoveries varied
from 1 in 1900 to 1l in 5000 and the Lakelse marks from 1 in 7700 to 1 in 14,000.
Slncg'equal application was given to inspection throughout, the difference is
a@trlbuted to the disposition of the various fleets, in relation to the migra-
tion routes. Fish from both lakes were apparently widely distributed through-
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out the aree to Stephens, Finleyson and Tugwell islands and at the mouth of
the river. The Lakelse sockeye were obtained generelly in the early part

of the season with 70% of the returns being mede by mid-July at which time
only 407 of the Babine recoveries had been recorded. The greatest concen-
tration of Bebine recaptures was during the last three weeks in July. While
the Lekelse run must still be consicdered carly, the merking returns have
certainly incicateé a later effect than was previously shown by tagging.

L large number of fish (159) were disccvered which had damaged fins
or lacked one or more of the specified eppendeges. There is no doubt that
the majority of these have been rightly ignored as natural deformities but it
cannot be cenied that some were the result of poor marking vrocedure. It is
difficult to determine just how many should be considered zs legitimete but
as e result of observetions on the spawning grouncs it enwears thet anoroxi-
metely 10% wizht be so assignec.

Tre concentration of Skeena merked fish as deternined by examining
semples in arcas cefinitely outside the Skeens influence, was low, e.g. Smiths
inlet - 1 possitle Lakelse in 1,000, Rivers inlet - 2 coubtful in 500,
Butedsle - 1 coubtful in 100, Lowe inlet - O in 7,000 an¢ Hass river - 0 in
30,000. Off Eanks islend where Skeena fish are known to run, the numbers
were 2 Lekelse, 1 tabine end 1 doubtful in 4,000.

The examination of 58,600 spewning scults at Babine produced 63
legitimete marks and 7 doubtful. The percentage of merked individuesls with
fins not cleanly cut wss lower than the proportion on the coast but still
amountec to over 10%. From 6,000 fish at Lekelse, 9 legitimate marks were
recovered.

In generel the total returns mey be considered small when compared
with other experiments but they have been valuable in demonstrating the
distribution of the sockeye from these areas in point of time and place.

&.L. Pritchard Lprendix No. 5

Salmon Tasging off the Skeena River in 1948

From June 10 to July 18, 1948, Captain Leesk as in four previous
years, seined for the salmon tagging in the northernareas. Two trips were
nede to the Nass area including Steamer passage and Finlayson island from
June 10 to 13 inclusive ané July 13 to 15 inclusive. The remainder of the
time wes spent at the mouth of the Skeena off Smith and Lelu islands., In all
the following fish were tagsed - Nass area - Sockeye - 121, Springs - 77,
Coho - 6, Pinks - 123, Chums - 138, end Stcelhead - 1; Skeecna River Mouth
Lrea - Sockeye - 2,342, Springs - 159, Coho - 9, Pinks - 19, Chums - 6, and
 Steelhead - S, Since returns from the Nass tagging and from that for spring,

coho, pink end chum off the mouth of the Skecna heve been reletively limited
enc ad¢ little to the indications of migration recorded in previcus yesrs,
;he ?ecoveries from the Skeena River fouth ares for soc!:ve only are treatéd
erein.

Sockeye Salmon Recoveries. Of the 2,329 tags affixed to sockeye

salmon, the following returns heve been recordec to date: Cormercial fish-

ery - 510 (21.8%), Indien fishery - 261 (11.1% anc spewning grounds - 77 (3,3%).
) The percentage recovery from the comrercial fishery (21.&) is rel-

etively low, cf. 1944 - 40.1%, 1945 - R5.5%, 1946 - 30.1% ond 1947 - 18.64.

It is possible that the generally inclcnent wezther eerly in the season coupled

with high water may heve had sore effect in this connection. -
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Following the usual outline of the last four years, the percentage
recoveries from each day's fishing varied greatly (13.3% to 61.9%). They
were relatively low for fish off the Skeensa river mouth up to June 27, high
for salmon in early July dropping off on July 17 and 18.

As in other years, the Indian fishery exploited most heavily the
early run, those present off the mouth of the river up to June 26. The drop-
off toward the end of the run was, however, not so great as usual. This early
fishing has been attributed to a desire to get fresh fcod as soon as possible
after the winter. The total percentagé recovery was 11.1 which is normal by
comparison with 6.9 in 1944, 9.0 in 1945, 10.2 in 1946 and 12.2 in 1947.

The times teken for the sockeye to move upriver from the point of
tagging as calculated from dates of tagging ané return, show the seme general
progression as previously. They =zre as follows (1947 figures in brackets):
to the eastern end of de Horsey island - 4.5 (5.6) deys, Point Lambert - 6.4
(5.9), Terrace end Kitselss - 10.6 (14.3), Cedarvale, Kitwange snd Skeena
Crossing - 20.3 (19.0), Hezelton, Hagwilget and Kispiox - 19.0 (16.7), Bebine
Leke streams - 37.0 (46.7) and Moricetown - 22.3 (25.4). Even though the
fishrereined in the lower river up to Point Lambert for a slightly shorter
time in 1948 (4.5 as compared with 5.6 dsays), the limited velue of the
weekly closed season of forty-eight hours is sgein indicated.

Returns from the spawning grounds, though few, still show that the
run to Lekelse is early. No tags were recovered there which were affixed after
June 23, The grestest concentration of Babine sockeye was moving through the
fishery just after the middle of July. On the whole, however, the runs were
mixed.

3. LAKE SURVEYS
J.R. Brett and J.A. McConnell ' Appendix No, 6
Lekelse Lake

The regular physicel, chemicel, meteorological and plenkton studies
of Lekelse lake have been continued es in past years and anplified with
nonthly temperature series and plankton hauls teken during the winter months.
Mr. V.H.B. Giraud, the fisheries inspector et Terrace, has been most helpful
with this winter work.

Stendard netting was reduced to 4 sets made Quring e winter trip in
Februery ané 5 sets in the latter part of June. The cetch and catch per
net-night are tabulated below:

Winter - 1948 _Surmer - 1948
Catech  Catch per Catch Catch per
Species net-night net-night
Peamouth - 0,00 156 6.2
Squaewfish - 0.00 4. 1.64
Cutthroat 14 0.70 13 0.52
Rocky mountain whitefish 3 0.15 13 0.52
Sculpin - 0.00 pd 0.08
Columbia lerge-sceled sucker - 0.00 2 0.08
Dolly varden 2 0.10 - 0.00
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Tt will be noted that the winter catches were very different from
the typical summer catch in that no peamouth or squawfish were caught. The
stomachs of the cutthroat trout contained 98% fish whereas in the summer they
teke only sbout 60% fish. The predation upon young sockeye, though, was much
the seme, the extra fish teken by the winter samples being sticklebecks.

Virtuslly all the eveileble fish stomachs from Lekelse lake have now
been analysed en¢ these date applied to our knowledge of predation and
competition.

V.H. Mcliahon Appendix No. 7

Bebine Lake irea

With the majority of the summer workers at the canneries fron June
22 to iugust 3, relatively 1ittle lake work was carried out et Babine this
year.

Weter tenmperatures were teken en¢ plankton samples collected at app-
roximately two-week intervals throughout the sunmer at Stations I and III.
Meteorological records were kept for Division I during periods of camp
operation.

There was no attempt to catch fish by netting in the lake, but =a
series of trolling experirents were carried out in Division I. & weighted
mein line on which leaders and baited hooks were fastened at 5-metre inter-
vels was let down end towed at slow speed. No fish were caught after several
trial runs and the experiment was discontinued.

The sounding of Babine lake was completed in 1948 with a more
comprehensive coverage of Morrison and Hagan [lrms.

V.H. McMahon ippencix No. 8
Morrison Lake

The work on iorrison lake in 1948 weas confined to e one-day trip in
July an¢ a five cey visit in fugust. Weter temperatures end plenkton sambles
were taken at Station III in both months, anc & short netting progrem was
carried out in fugust. )

On the later visit & fourth netting position was set up near the
nor?h end of the lake, ané was netted in a standard menner, i.e. a standard
series of nets was set perpendicular to the shoreline with the large meshes
inshore for the first set and the series reversed each succeeding set. This
effort yielded a total catch of 10 Eastern %hitefish, 10 squewfish, 9 kokanees,
6 peamouth chubs, 2 lake trout, 1 burbot anc 1 sucker. In aécition, 3
experimental bottom sets were mace using one or two nets at depths of 5, 12
and 25 metres in the hope of capturing predator fish. No such fish were taken.
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Bear lLake irea

This year a party was in the Bear leke area from July'21 to .
October 5. Temperature records were obtained, plankton collections made
end & netting progrsm carried out.

Te;pgrafzre records show that the leke warms up unti% the second
week in lugust ané then commences to cool again. fis was noted in 1947, .
layers of warm weter sometimes occur in the cold water at various depths in
the laeke. The theory that these are caused by mineral springs seems to be the
only rcasonsble explanation.

Plankton samples and transpsrency readings appeared¢ to be normal,
though a smell algal developed in fugust insteed of September as in other

ears.

Y The netting programme was extended to include sampling of the Beer
river fish and aéditional areas in the lake especially over the sockeye redds.
In 18 sets, a totel of 73 net nights, 536 fish were caught of which 152 were
sockeye, 27 were predators and 357 werec other species. Netting in lake
spawning esreas to assess predation on the eggs in the redds accounted for the
high cetch of sockeye, & large provortion of which were returned to the water.
Further netting in these areas in the spring when the fry esre emerging from
the gravel is essential for a complete understanding of the exteant of preda-
tion in this type of spawning. Thet it mey be consicersble was evicent from
informetion gethered from the InCians regercing the catches of precators in
the sperming ereas in the spring.

4. SIRE.] SURVLYS

J.R. Brett end D.F. .lderdice . Lppendix No. 10

Lekelse Lake fires

In 1947 an soparently feasible anc¢ inexpensive type of fence was
constructed in the Lskelse river to provide & count of the numbers of adult
sockeye salrmon entering Lekelse laeke. It did not function properly due to the
lack of = strong current to bring the fish into the pens. The fence wes
reconstructed this year in liey and June with the short shear or funnel, built
last year to increase flow through the pens, being extended almost to the banks.
In addition, new pens were installed, designed to hold up water =s little as
possible. ilthough this did increzse the current through the pens to approx-
imately 5 miles per hour the fish still would not enter in setisfactory
numbers. Considersble difficulty was also experienced in maintaining a seal
in the cley bottom and it was felt thst the shesr would increase scouring in
spite of sandbagging, ete. to the point where lszbour to maintain the fence
woulé be prohibitive. Thus, after every possible effort had becn made to
ensure success, the project had to be abandoned.

If & propagation study is to be carried on et Lakelse it would appear
thet a more expensive pletform and picket type fish fence will have to be
constructed farther down thc Lekelse river in swift flowinr water.

The fence, operating at low efficiency, ¢id capture 3,796 scckeye
between June 1€ and .ugust 19. These were examined for nerks, 2 being observed
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es were b6 ocean tags. 4 total of 298 sockeye was tagged at the fence.

Lecking a fence count, a good estimete of the total run wes ?ormed by )
recording recaptures of these tags in semples of the population taken by sein-
ing in Blackwater bay. Four seine hauls were mede on July .’?6, ?’7, 28 and 29
in this bay where the Lakelse sockeye congregate before moving into the spawn-
ing streams. Some 19 fence taggec fish snd 986 untagged fish were recorced,
giving by stetisticzl analysis & totel run of 15,000. .

In the past, an estimate of the total run ha§ beecn mede by using a
tagpe® to untagged ratio from counts made on the s»awning streams. That
method vas not fessible this year cven though the routine g-day streesm counts
were meCe. FHeavy reins ceused unusuelly hizh and murky water in t%e.main .
spavning streem, Willians creck, resulting in relatively smell end inaccurcte
counts. Eliza and Scully creeks were less murky enc on the basis of counts
in them the cistribution to the creeks wes probably:

Willierms creek 13,000
Eliza creek 800
Scully creek 1,200
Granite creck 0

Total 15,000

Granite creek, which in recent years has become inereasingly jeammed
with logs and spread¢ out, was inaccessible to salmon this yeer.

J. 4. ¥cConnell Lippendix No., 11

Kispinx System =~ Lac-da~dah Listrict

In order to add another area to the year's stream observations it
was arranged to accompany Fisheries Inspectors V.H.B. Giraud and ¥.K. Elliott
on an sirplane inspection trip to sockeye spewning streams in the Lac-da-deh
basin. In the one~dey trip on September 22, & lancding was made first on Swan
lgke end surveys made of Falls creck end the upper end of Club creek. in
emazing heavy run was spawning in Fells creek with epproximately 10,000 fish
jammed into the short spawning area. i#lso a school of several huncred were
observe? off the mouth in Swan lake. Spewning was at its pesk at the time and
large nuabers of whitened eggs in all the pools and eddies zzve evicdence of
egg wastege. Upper Club creek, the outlet of Swan leke, was well seeded, there
being 550 live and 16 deal socleye on this short spawning zrea.

l. secor¢ lending on Stephenslake gave access to Lower Club creck,
the main spawning stream of the area. Here 3,000 live ané 550 Qeald sockeye
were observed in the creek and in adcition, a large schocl of between 500 ancd
700 coho salmon was present ofi the mouth in Stephens lake. 4 few coho znd
spring sclmon were observed &t the upper end of Stephens creek, which drains
the chein of lakes into the Kispiox river.

The total snckeye escapement for the area was probebly 15,000 but
it is felt that because of the egg wastage in Falls creek, the effective
escapement would have to be considered somewhat less.
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Bebine Lake ires

With the loss of zn sbsolute count at the Esbine fence in.l948
as e result of the washout, enumeration of the runs to the streems in Fh§
Bebine area beceme essentizl. is in previous years, surveys were carrléc Qut
at ? to 10 cay intervals, en¢ in accition to the counts of live and deac¢ fish,
sex ratios, mark recoveries, water levels end obstructions were ?ecorded.
Comparison of the runs to various streams is given in the Tollowing teble:

Sockeye Runs_- Babine irea

1946 1947 1948
lower Babine river 9,000 10,000 15,000
Upper " " 9,000 10,000 12,57
Treil creek 100 75 0
Unnamed creek -0 0 0
Five Mile creek 50 200 1,300
Nine Mile " 1,000 600 3,900
Fulton river 100,000 115,000 115,000
Tachek creek 6,500 12,000 5,700
Sockeye creek 320 1,400 600
Pierre creek 16,009 19,000 19,600
Twin Creek ,500 2,700 5,100
Pendleton creek 2,000 1,800 1,300
Fifteen ¥ile creck 28,000 25,200 25,500
Four ¥Mile creek 1,100 1,800 3,300
Six Mile creek 340 800 2,700
Grizzly creek 3,500 4,900 8,800
Horrison river 20,200 28,000 30,000
Selmon creek 5,000 5,000 7,000
Totel 211,410 245,275 257,300

Since the estimates of runs to streams in 1946 anc 1947 totalled
approxiuately one-half of the run throurh the Eabire fence in those yeers,
it becores possible to estimate the probeble run through the Eebine fence in
1948. n the basis of the retio in the pest, the fence count this year would
have been in the neighbourhood of 560,000, or approximstcly 40,000 greeter then
in 1947.

In terms of effective spewning population, the run to Babine lgke in
1943 is much grester than in 1947. Precocious male or '“jack" sockeye were
much fewer than in 1947, when they formed 48% of the run through the fence.
Thus, ire effective escapement to the Babine area in 1948 could well be
200,000 larger then in 1947.

L.R. Foskett fippendix No. 13

Becr Lake frea Spawning

The count at the Bear lake fence end the subsequent recovery of tags
on the lzke shore indicated that the sockeye run to the aree this Year was the
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lowest recorded during the investigation. The stream counts, however,
indicate that these runs were normel for the area and therefore the decrease
must have been in the lzke spewning population. The small number of sockeye
recovered on the lske shore, 260, as compared to the 1,244 of 1947 supports.
this assumption. Adéing to the sockeye tagged, those put'over the fence
which had tags, en¢ eliminating recoveries from gill netting an¢ stream
recoveries, the net total of tags on the lake population was 132: The gumber
of tags recovered from fish on the leke shore wes two and four fish having
unmisteksble tag scars were found. That is a total of six tags fqr 260 sock-
cye, incicating a population of 5,720. While several factors tend to re@uce
the velus of this estimate, it is direcctly compsrable to that of 1?47 which
indiceted a population of 40,000 sockeye for the area. Ls no tagging program
was carried out in 1945 and 1946, estinates for those years ceannot be compared
with those of 1947 end 1948. From observation, however, it is known thet the
1945 population exceeded the 1947 run by a very lerge smount ené thecl$s6 zun
was equel to and probsbly better than the 1947 run. .

The gpring selmon run in the Beer river was as large es in 1945
when en estineted 9,000 spawned there. The run was at least two weeks leter
this year. Coho were present in approximetely the same numbers as in pre-
vious ycers thoush spawning was just comrencing tcwerds the enc of Septewber.
Pink szlmon were absent as is normal in even-numbered yecars in this area.

In view of the very greet fluctuations in the size of sockeye runs
to this arca an¢ the desircbility of knowing more szbout the concitions
affecting the fry, it 1s recommendec that the ares shoulé¢ be exemined curing
the svring months, especisily with regard to water concditions under the ice
ané precation on the redds when the fry are emcrging.

5. S.LLEON COUHTIC FENCES
J.A. McConnell {ippendix No. 14
Bebine Fcnce

In the spring of 1948 work was started to put the Babine fence in
concition for a third year of operation. A sixth trap was added, the panels
drilled, and the pickets spaced with steel rods. It became apparent late in
May that exceptionally high water levels were to be expected in June and the
half of the panels which had been installed earlier were removed to elimins*e
strain on the fence. At this time additional f£illing was cone with boulders
around the cribbings on each bank. With receding water levels late in June,
the panels were replaced anc the fence sealed on July 2 for the expected
beginning of the sockeye run. - ‘

& cautious watch was maintained on the structure for the next week
and there was no incication of weakness. On the morning of July 9, however,
a washout ocecurre¢ which in a very short time cut a hole 15 feet into and
under the east cribting and 32 feet out ané under the fence floor, removing
the shect piling and¢ the new trap an? reaching s depth of some 4 to 6 feet.
The pancls were removed immeciately and attempts were mace to block thc hole.
However, the strong force of the water mace the efforts ineffective ané the
fence hac to be ceclared¢ inoperative for the season. It became necessary
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then to switch the manpower over to stream surveys anc to preperations for
repair of the fence during the fall low water.

Tt was decided to extend the fence at each end into the present
sbutment cribbings and rock fill them prior to Jilling the hole and re-
driving the washed out sheet piling. ¥r. O.4. Ragsdele, the origi§al
builder, agreed to do the repair wcrk in the fell and in the meantime all
possible preparations were mede, viz. collecting rock for the fill, logs
for piling and cribbing, transporting the lumber and pilecriver to the
fence site. The remair work commenced on October 2 ané continued until
November 2. GCompletion of the work will be carriec out in the low water
period of early spring.

D.R. Foskett Lppendix No. 15

Besar Lake Fence

Construction of the Beer lakc fence this yesr wes accelerated by
the use of one-inch mesh stucco wire ané the fact that, despite hich weter,
the framework of the 1947 fence wes Zor the most part intact. However, the
ability of the sockcye to break throuch the wire resulted, in the end, in a
fence wh'ch was almost as heavily pickettec¢ es thet of 1947.

The fence was in operaticn from July 27 to September 23, during
which meriod it is estimated that 90% of the sockeye run entered Bear lake.
The count of 3,021 sockeye represents & large proportion of the salmen enter-
ing the lake as it was very seldom that any hole was not patched within 24
hours. Of the sockeye counted through the fence 139 (4.6%)were tagged. The
sex ratio was relatively even, 1,395 being females and 1,626 being males of
which 45 were jacks. The twc peaks recoréceé for the run, about Lugust 10
ané August 30 are believed to represcnt the peek of the stream and lake
spawning runs resvectively.

The count of coho this year, 191, was very similer to that of
1947 and as was the case then, large numbers were just below the fence at
the time it was removed. Only 5 spring selmon entered the pens at the
fence vhich is ebove the spawning grounds of this species.

O0f the local fish populations, 76 rocky mountain whitefish, 23
eastern whitefish, 38 long-nose suckers werc ceught as well as one dolly
varden char and one rainbow trout. Of these, the dolly varden char, 4
rocky mountein whitefish, 9 eastern whitefish anc 16 northern suckers were
tagged. One nortiiern sucker tagged in 1947 was egain captured at the fence
ané relcased.

6. STALTISTICS
L.J. tilne hopendix No. 16

Commercial Fishery - 1948 season

/s previcus summery reports lave reviewed the commercial fisheries
in past years tne present report will be confired %o the 1948 season. In
general it has been an exceptional year, especizslly for the sockeye fishery.
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The weather, which was particulerly fine for most of the spring an¢ summer
months may have becn an associated factor. The spring floe¢ of the Skecnsa
river was the most extreme since 1936. It had been precicted that the 1948
sockeye catch woulc not repeat the low catch of 1947 (32,000‘cases).but'm1ght
be as much as twice as lerge. The catch recorded of three times this size
could not be anticipated in the light of past data. .

In Cetail, the sockeye fishing sterted off slowly, with deily
averages of 30 fish per boet rcported for the first two weeks in July. The
average for the third week rose to 60, end drovped to 55 during the fourth
week. Up until this time the cetch ha¢ followed the uprper range of expect-
ancy. However the last week of July and the first two weecks of August prod-
uced catches which were the largest for the season with the result thet the
totel catch was about 92,000 cases. This lerge catch late in the season
gave a dete for the 50% point at July 25, which is two days later then any
season since 1935, the period for which detailec records are availsble.

Thus tre catch for this season could not be relisbly precdictec either in
total or at the end of the first four weeks of fishing.

This season's large catch attracted and sustained the fishing
efforts of 827 boats. With the exception of 1946 this is the largest number
of boats licensed since 1941, These boats averaged over 50 fish per day
and 1,500 fish for the season. As it is only three years since the last
large catch in 1945 the regularity of the five-year cycle has been broken
for the second time in the last twenty years. The {ish comprising the catch
were smaller (5.6 1lbs or 13.4 fish per case). This small size and the lete-
ness of the run mey indicete that the large run of jacks in 1947 was probably
followed by a large run of four-year-old fish. It remains to be seen if the
age determinations will substantiate such a supposition. As the estimated
esceperent has not been wholly in keeping with the large catch, it would
appear that the commercial catch mey heve taken more then the usual propor-
tion (approximatcly 50% of the run). :

The pink sclmon catch this season of over 50,000 cases has followed
the two lowest cetches on record in 1946 and 1947. This indicstes that the
run for the even year cycle has probegbly reverted to an average condition
anc it will be interesting to see if the odd year cycle will do the same in
1949. The pink run appeered eecrlier in July frowm which e random szmpling
of 100 fish yiclceé 57% wmeles. In Aygust, 685 of the 156 fish samnled were
males which is consicderzbly lower then the percentages obtezined for 1946 or
1947. The chum catch wes egain excevtionally high and the spring and steel-
head catches were good. The coho catch was only fair so thet for this
species the catches have Cropped eech ycar since the peak cetch in 1941.

In ccntrast to the Skeena salmon catches, it has been reportcd for
southeastern Alaska that the sockeye catch has beecn the lowest on record
ant that the pink catch is lower then in 1947 or has been the lowest since
1927. The chum catches were good in both regions.

The generel results from the oceanographic study of the dispersal
of fresh water from the Skeena river incicate thet during the sockeye
fishing period the fresh weter pszsses northwarcs slong the shore to meet the
fresh water from the Nass river in the northerhportion of the Skeens gillnet
erea. This picture is in general agrecement with tihe ocean migration routes
of sockeye bound for the Skeena river as deduced from tegging experiments
and fishing experience.
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Indien Fishery on the Skeena River

As in previous years all the Indian fishing sites were visited
during the summer. The final estimate of the number of fish teken in 1947
by the 2,200 Indians (650 femilies) on the Skeena was 41,000 sockeye,

5,700 coho, 6,700 spring, 1,800 pink, 13 chum and 1,900 steelhead. The
estimates for 1948 are not yet aveailable.

In the case of sockeye it was pointed out last year that these
estimates mey be low by as much as 50% and thet the number of ocean tags
returned by the Indian fishery appears much higher than would be expected.
This is particularly true for 1947 and 1948 for in both years the Indian
fishery returned approximetely one-half as many tzgs es were returned by the
commercial fishery. This year evidence was found of some tags which had
been caught at the coast in the commercisl fishery and were brought up
river to be sold at such places as Kitwanga, Hazelton &nd Kispiox. Tue to
the flood conditions in 1948 the river was high and muddy throughout most

"of the summer. Associsted with this the fish arrived from one to two weeks
later at most of the fishing sites, In contrast to 1947 few jacks were
caught in 1948.

The gillnet fishery in Nilkitkwa leke ettained its normel require-
ment in both 1947 and 1948 despite the fact that there were fewer sockeye
present in 1947, especielly when the smell jacks are not considered, than in
1948. This was accomplished by a greaster effort in 1947 when 21 of the 23
smokehouses operated compared to only 13 in 1948. The 35 nets used in 1947
averaged 30 to 50 sockeye per night while the 25 nets in 1948 averaged 50 to
100 sockeye per night. In each yeer the decper and longer nets brought up
from the coast ceught about twice as many fish as the nets issued free by
the Indien Department.

At Moricetown fells the gaff fishery took 3,300 sockeye in 1947
and 8,800 in 1948, vhich is in keeping with the commercial cetches. This
yeer, as in previous years when & laerge catch is made, there was more
evidence of wastage and of peddling fish to the whites in the district.

To complete the study of Moricetown fells as an obstruction to
the salmon on their spewning migration, weter levels were sgain recorded.
The water was highest around June 5, dropping rapidly up to July 5 and more
greduelly during the rest of the summer. However, it remained at a higher
level throughout than during any of the previous three seasons of observa-
tion. It appears that during this yeer's flood the Bulkley river was higher
then in 1936 while the Skeena river north of Hazelton was lower. Probably
this high water accounts for the fact thet all species of salmon were about
two weeks later in arriving at the falls and that less obstruction was pre-
sented by the falls than in other years.
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Age Composition of the Skeena River Sockeye Salmon Runs

During 1948 the reading was completed of sockeye scales taken in
1946 and 1947 incidental to tegging off the mouth of the Skeena river. 4
summary of the age composition for 1944, 1945, 1946 and 1947 follows.

Teble I. Age Composition of Sockeye Salmon off the Skeena River Mouth

Year: 1944 1945 1946 1947

No. of szmples 872 2,129 2,105 2,317

hge Cless: 33 % | 0.05% %  0.04%
by ' 0.09 0.10 0.12
51 0.05 0.09
30 0,34 0.19 11.18
4o 47.25 18.60 26.65 25.98
55 41.40  58.90 58.34  53.04
65 3.21 0.42 0.38 0.17
43 0.10 0.86
>3 5.50 11.65 3.90 4.83
63 2.29 10.15 10.31 3.58
73 0.05
5, 0.05
64 0.05

The 1946 run of sockeye to the Skeena river consisted. largely
(58.3%) of the 52 year class. The other two year classes prominently repre-
sented were the 4o class (26.6%) anc the 63 class (10.3%). 1In 1947 the 52
class represented 53.0% of the population and the 4o class represented
26.0%. The mein cGivergence from the 1946 figures was in the 35 class which
forme¢ 11.2% of the fish sempled. This age class, composed almost entirely
of meles, forme¢ the bulk of the ¥jacks" present in the 1947 run.
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inalysis of age of the tegged fish returned throws some light on
the distribution of different ege classes.

Table II. A4ge Composition of Teg Returns from Skecna River

Lree: Commercial ILower Skecne Upper Skeena Babine Bulkley
fishery
Year: 1946 1947 1946 1947 1946 1947 1946 1947 1946 1947
No. of ,
Returns: 622 429 50 65 404 656 310 572 72 40
hge Class:
b % 0 % % g % 2 9 % %
51 002
32 3'0 4'6 002 901 003 806

by 23.6 17.0 18.0 26.2 23.3 23.4 21.0 35.3 27.8 12.5

52 60.8 69,2 66.0 58.5 é38.1 53.7 77.4 54.0 34.7 57.5
65 0.2 0.2

53 Le2 6.1 2.0 4.6 1.0 1.8 0.3 1.2 2.8 12.5
63 11-3 4-2 14-0 6a2 7c2 1-8 100 O'9 3303 1705
73 002 lllp

Percentages of age classes taken in the commercisal fishery in 1946
(Table II) do not vary to eny greet extent from percenteges caught by the
seiner for tegging purposes (Table I). Upriver recoveries (Teble IT) are
shown with recoveries for the area from the commercisl fishing boundary to
Hazelton designated "Lower Skeena" and sbove Hazelton on the Skeena proper
designeted "Upper Skeena". The figures for the Babine and Bulkley river
runs are also shown separately. From thess it is reacily seen thet the age
composition of runs to specific areas with different ecological conditions
mey show & greet desl of variance both from easch other and from the popula-
tion as a whole.

In 1947 return of tags from the commercial fishery showed that
the 5, class accounted for the bulk of the catch. Seine catches indicatec
that %he 55 age class formed 53% of the population while gill net catches
had 69% of the fish from this class. The jacks which formed only 3% of the
gill net catches accorcing to tag returns formed 11% of the tagge¢® fish.

Upriver returns, which are ckiefly Babine figures, in Table II
show the mein chicnge from 1946 seems to have been an increcase in the pcreent-
gge ceteh of the Lo group end & Cecreese in the 52 yeer cless. The bBulkley
river returns, howcver, show increasses in the percentage of the 55 enc 53
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groups with decreases in the 4o 2nd 6, classes.

On the whole, the 1947 tagged fish showed e grester diversity
of age classes with o more cven distribution of fish in the age groups than
wes shown by the 1946 population.



