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SOME FACTORS ATFFECTING THE COMMYRCIAL VALUE
CF SPRUCE %CCD.

This work was begum two years ago when the Imperiel Funitions Board
was engaged in obtaining Picea sitchensis for aeroplane menufscture. Many o
the trees supplied proved unable to stand the verious physical tesis applied °
them in the Timber Tesiing Laborsdery here in Vancouver, end a microscopic in
vestigation was undertaken to try and locate the defects. In this, fuangus
infecticn very often proved to be responsible for the rejection of a tree.
But fungous infection was frequently associated with irregulerities in the am
ual growth, or with sn sbmormal number of resin ducts; so that eventually thi
work was narrowed down to an attempt to esteblish some relstionship bLetween il
yearly increase in diameter and ihs number of resin ducts present in that amnm
growth on the one hand, and the weathsr ccnditions of that year on the other.

48 has been said muteriel for the first part of the investigation
was obtained through the Imporial Munitions Pourd, end later through the Domir
Timber Testing Leboratory here. The greater purt of the fifty odd speciment
of spruce examined was from the Queen Charlotte Islends, Prince Rupert, and tl
North end of Vancouver Islend, with five trees from Kings, nesr New Westminsi
B.C. Theee especimens were numbered in the order in which they came in, wii
out reference to defects.

In dealing with the specimene, blocks of suitsble size were cut, the
boiled in water to drive the air from the cellsg From these blocks microte
gpectione of about 35-40 microns in thickness were cut in three planes; i.e.
transverse - or seggss.the grein, longitudinel rediel - perallel to the direct
of the medullary raye, and longitudinal tengentiel - or at right angles to the
medullary rays, or parallel to the amual rings. These sections were staine
with safrenin and if they were to be examined for fungus hyphae, they were cou
er-stained with methylene blue.

The trees had been culled fev various reasons, but primcipally becau
(a) they were short fibred, i.e. they would not yield a leag
eplinter.
(b) They "checked” or split especially slong the line of the
anmnuel rings.
(c¢) very often they were merely discoclorsd and to & woodsman
looked "unhealthy".

(a) The spruce which was designsted as "punky" short-fibred or "brash”
usually showed in trunsverse section a lerge asmnual growth with a very mmall p
portion of summer wood i.e. thsre were comperatively few of the cells with hew
ily ligni fied wells. Hence the specimens lacked the strength of ordinary
spruce for ams cerry (1) steted: "Late wood was found to be about twice ms stro
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as early wood, although the fibre was some 12 per cent. shorter®. (ften
too the longitudinal sections showed cells with more or lees blunt or sguare
ends, instead of the long pointed end cheracteristic of the wood tracheid.
This too would tend to reduce its tensile strength.

In the specimens with "ring.check” the splitting wes usually dus
sudden and excessive yearly growth for one or several seasons, annd the wood
usually checked where the merked inerease begzsn. In one or itwg cases the
cause of the checking wes found in the presence of an unusual number of resii
ducts in a season's growth. This wee especislly noticeable in specimens
No. 19 and No. 20.

- In No. 19 there were rows of resin ducts irregularly scattered
through two year's growth. The ducts were large, tyloses abundant, and
surrounding them were irregularly grouped perenchyma cells. These as well
as the resin ducts and the cells of the uniseriacte rays were filled with a
deeply staining resin-like substance which csused a dark line ulong the wood
for those two aanual rings.

No. 20 showed a row of resin ducts similar to that in No.l9, but
it occurred in a year's growth where rotholz wes present. KThe resin ducts
with their parenchyma cells were so numercus that in lonzitudinal section
all the cells in that region secemed square-ended parenchyma cells. Accord-
ing to JeffreyZ even in Conifers where ligneous resin canals are entirely
absent from the secondary wood, they occur after injury and the genus Cedrus
is strikingly distinguished by the fact that it produces both horizontal snd
vertical resin cemals resulting from injury. Hartig” describes the seme
condition; i.e. an excess of resir ducts in wood thst has beon attacked by
Agaricus. In several cases of ubnormsl growth, fungus was present and often
fungus where the resin ducts were so numsrous. But whethcr the resin
ducts were ceused by the attack of the fungus or merely offered it an easy
meéans of accees is still to be determined.

(e) The discolorastions ia weed, as far as could be ascertained, were

prineipully due te the presence of resin ducts, rotholz, or fungue. A
plethora of resin canals causss, in transwerse sections, a dark line quite
often vieible to the naked eye. In several specimens a whole *ring"™ was
dark and rathor irregulerly sizined, while the adjoining ones were quite norm-
al in appeursnce. Sections of that type of wood showed the presence of

-rotholz which Lee* describes thus, "Under exceptionsl conditions, apparently

when the wood is compressed ae it is forming, the fibres devslop remarkably
heavy wulls. Becanuze of the reddish color mf this type of wood has been
nemed "Rotholz”. The single tracheid from such an srea may be recognized
by the epiral striations which appear tc repressnt the method in whieh the
walls of the iracheid are formed. Trne pits in such a truocheid usually ex-
hibit long elit-like openings and the walls themselves seem often to be
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spirally split.” According to Mise Gerryl the rotholsz is much stronger
than the ordinary wood or "Zugholz”. In the case of those trees exumined
for the seccnd part of the work zhem rotholz was found in those trees which
had grown unevenly, or were “off.centre" it was found most abundantly on
the side of the tree on wnich most growth had taken place. (Whethur this
holds true in general, I do not know). This larger side was also the side

exposed tc the prevailing winds, in the only two cuses whore such data was
aveilable.

Bactoria were isolated from two badly discolored specimens No. 2
and No. 14. No. 2 came from a raft of timber which had been toco long in
transit and fungows decsy had et in. Spores appeared over the surfuce of
the timber und specimen No. 2 wus from the heartwood of one of tie infected
planks. It showed an sbundance of fungue mycelium aund from it wes isolat-
ed a bacillus of the colon-typhoid group, most prgbably B. clouceae. This
in itself was of 70 particular import. Schmi came to tic follow:ng
conclusions in regard to the relation of boeterin to cellulose fermentation
induced by fungi. *(1) Celluloce dissolving bacteriu pluy no important
part in the decuy of wood under natural conditions. (2) The results from
the decuying oxperiments tend to indieate thut the rate of decuy may be mat
erially insreased by the presence of the ordinary saproplgtic bacteria.

(3) The influonce of baecterie on fungi with referonce to the r=zte of decay
induced by the fungi varies with the differsnt fungi on differant woode.”

Ko. 14 however, was a part of a stick of timber which, in falling
from the truck to the ground, broke transversely, leaving a rough irregular
surface but did not splinter. It was discolored and showed yellow or ting
es of red. Though many series of eections were mudé, uc fungus hyphse
were found. But from it were isolated three common organisms Staphyloe-
occus albue, Burcina lutee, und Bacillus megatherium. To do this, small
blocks of the wood were chuarred in a flame, then with sterile scslpel, piec-
os were cut from the centre of the block und pluced in tubes of sterile brot
In twenty-four hours a heavy flocculent growth appeared. From this cultur
the various orgunisms were easily separsted by plating in the usual way on
beef peptone agar.

Two attempts were made to reinoculatie the isoleted orgeniems into
apruce blocks. Blocks 2" x 2" x 6" Wére flumed and set in storile petri
dishes under & bell jar. 5 ece ¢f u pure broth culture of one of the
orgenisme, was put ixg?%ﬁbogetri dishes, cad the blocks left in a fairly
werm gark plece. It is not surprising thet fungus growth scon appecred,
and the experiment proved a feailure. ~Thréc of the blocke weio then re '
moved from under the -/ 107 placed in covered sealers containing two inch
es of sterilised water, and put in ¢ dark room. Abtut  yesr lster tney
showed & splendid growth cf the wite felt- like mycelium of Rerulius
laerymens and even produced sporophores. rhees wore some'hat.drarfed and
abnormal as is usual when a fungus is grown usder unmslural conditions.
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It was eleaor that & more thorough sterilization was essential.
Autoelaving would have been prefersble but Schwitz® had already shewn ithat
when wood is stsrilised by sutoclaving it uadergoves eertain changes which
must be considered when using wood for experimentsl purposes with decaying
fungi. Among these changes aré (&) a change in coler, (b) an inerease in
the emount of reducing substances in the extruect, (¢) an increause in the ac-
idity of the exiruct, (d) an incresse in the hydrogen ion concentration of
the extrsect, (o) & change in resistence towerds decay. On learaing
& dry heat of 1009C for one hour will not injure the strangth of timber, we
placed weod blocke, similar to those used in the previous experiment, in
petri dishes, plugged the top of the bell jer with cotton wool and passed
three glasz tubes, one reaching to each petri dish, through the plug.

These small tubes too wers plugged withceotton wool. After sterilisstion
for ons hour at \1D0PC.in & hot air siteriliser, 5 ¢¢. of & young broth cultur
of one of ths isoluted struius of bacterias were poured through the glass
tube inig each petri dish. The top of the gless tubes were flamsd and re-
plugzed. This method seemed feirly setisfaclory for some time. The
block inoceculated with Bacillus meguthorium showed coler cheaages for at least
two inches up the sides, siaining a bright yellew to orange and red. Late
however, fungus appesred and the spperetus wes simply allowed to stund in a
dry,warm place. At the end of a year all but two of the blecks were dis-
carded because mycelium was showing on the surface of the block. Cnly
those inoculated with B. megatherium and Proteus vulgaris were sectioned.
The former showed spores grouped arocund the bordered pits snd filliang the
coll ends, but af often happened before, these seemed fo weash cul before the
sections could be run up through the alcohols und wounied. Bany combina-
tion stains were tried and the spores showsd up especiplly well with the
safranin haematoxylin method &s recommended by Jeffrey! but did not show in
the permaneni mountis. These spores appesrsd to be identienl with those
in a smear made from the culture of megatherium with which the wood was in-
cealeted. Tubss of broth inocculated with {lamed piscoes of the infected
blocks ylelded & purs culture of B. megatherium. Proieus too, was recov-
ered bul not in pure culture. tufortunately, microtome sections showed
fungus present in both blocks, but the expsriment does prove that bacterisa
with and without spores ¢am exist ia comparatively dry wood for at least
gne year, that they do cause discoloraticn in wood sud shows that with prope
care, inoeculsiions of that type might be sccomplished and the effect of bac-
teria working alone on the cellulose siructures, might thus be ascertained.

But in most cuses discoloraticn seemsd o be sccompanied by
fungue growth. Hot that the extent of dimcoloraticn iadicated the spread
of fungus hyphae, but rather thzt & grest deal of discoloration suggested
a badly ianfected piece of timber. The fungus appoared as more or less
branched noneseptuie hyphae passing from cell to eell through the cell wall
iteelf or through s bordersd pii. This showed especislly well in sec -
tions stained in safranin aznd counterstained in methylene blue, jusi long
enough to stain the fungus hyphae and noi long enough ir mask the brilliant
red of the cellulose in the tracheid wells. Cne specimon wes somewhak
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different from the rest. It was bedly checked und discolored, und ssction
showed hyphae which were much heavier than usunl, that pessed through many

eell walls and were nro fusely brunched and bore at ths tips of short branche
sumerous little bulbous outgrowthe like haustoria. Months later two bloek
wores eut from this wod and planed. One was charred cn the cutside, the

othor treczted vith mereuric chloride then sterile water. Each one was pla
ia » pint s9nler ccntaining 100 ec. of sterile weter. Within a month myece.
1al growth was evident on both blocks und conidia had been formed in abundan

It is obvious that identificaticn of the fungus wuo impossible w1t
nothing but the hyphee to work on. As a rule no definite information abou:
the wood was obtainable except the assurance that the tree would not have

been cut if any sporophore or irregularity of any kind had been present on
the cutside of the trunk,

The specimens of infected spruce No. 10, No. 11, and No. 30 showed
the cellulose lamells badly broken up though the lizmified purts seemed to
remain intect. Other badly infected pieces No. 40, No. 28, =nd Mo. 29,
showed tracheids contamining a gelatinous like lining which stained quite deej
1y with methylens blue. In this lining, openings could easily be seen in
line with the position of the bordered pits in the lateral walls - an oecur-
rence of which no other record has been found.

The last fifteen trece examined proved to bte even more interesting
They considted of three sroups of five trees each, selected by oxpertis as
balng the best cpecii. .: of Pleea sitcheasis obtainsble in a ecertoin chosen
district. No fungus was found in any sections of the irees thut cume from
the farthest north. 0f the five from Southern British Columbia, three wer
definitely attacked by fungue and the other two were questionable; while
those from the third district showed fungus present in them all, though in
varying degrees.

It was rather stertling to find that in cutting the trees im South
ern British Columbia, two of the ones originally chosen were very badly in-
fected with heurt rot of some kind,and lying beside the stumps of the seven
felled troes was on uprooted spruce rhich showed neerithe butt, almost com-
plete rotting of the heartwood. Evidently infection takes place through
the roota, for the amount of decay decreases rapidly from the butt upward.
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As has been said, the second part of the work wes an effort to
establish some relationship between the amount of yearly growth and the numb
er of resin ducts in that year's growth, and the temperature and precipitati
s recorded for that year. i

For this, trees were obtained from three regions (1) Priace Rupert
(Bree II) where there is e heavier reinfall, (2) Oyster Hurbor (Trees III,
IV, end V), five miles north of Ladysmith, Vancouver Islund, where the rain-
fell iu comparatively 1izht but heevier than in ths surrounding districts
which are too dry to¢ permit the growth of spruce. {See mup p.l95, Report of
Committee on Conservatiion -Foreets of British Columbia, Craig and Whitford).
(3) University Site, Point Grey, Venccuver, (Trees I =nd VI) where the rein-
fall is praecticelly intermediate between ithe other two pluces. Two trees
wers obtained fmom Vancouver, one from Prince Rupert, and two from Cyster
Harbor . A more detsiled description of them vi}} ?p given helow.

Tree I was a Sitka Spruce from Peint QOrey (Vamcouver,B.C.), sbout
thirty feet from Warine Drive, and within & stone's ihrow of the salt wuter,
though seversl hundred fest cbove it. The tree was four uznd three-fourihi
inches in dizmeter and showed forty growth rings. For the first thirty
years, the snaual growth was very small. This was probzbly due ito unfavou:
gble surroundings end mot to rginfell and temperature veriations. The tre
was alweys off ceatro, the lurge growth being towards the norih-west, and
after 1909 this was still more uccentuated. In 1509 (as nesrly as could be
ascerteined), Marine Drive was cut through, giving the tree zccess to much
more light.

Rotholz was present, though elmost exclusively on the lergsr side o
the tree and was probably due to the effect of the winds which came from that
dirocticn. The tree wszs protected fromw the wind oan the remaining three
sides by other tirees.

Tree II was 2 Sitka Spruce from Prince Ruperti. Sections frum the
base, middle and tip of the tree were obtained and microtome secticuns were
cut from the middle section. At this point 92 growth riasgs were present
and the tree was fifteen inches in diameter. It wans characterised through-
out by an extremely even =nd reguler annusl growth and locked like a splendid
gpecimen ¢f Pices sitchensis, but nothing whatever is known of edephic con-
ditions.

Treee III and IV were specimens of Sitka Spruce {rom Oyster Rarbdor.
These samples were cut from twe green trees, 200 feet from the west line and
250 feet from the north line on Lot 22, QOyster District, near Ladysmith, B.C.
No. 1, sample (butt) was cut 30 inches from the grownd, No. 2, semple, 25
feet, and No. 3, sample, 60 feet. The smaller sample X1 (butt) 3 feet
from the ground, X 2, 24 feet, und X 3, 55 feet. The lend on which these
trees grew lies about half e mile from the salt wetwr and is a heavy black
loam with clay bottom, with & &tréam running close by. There is about
3% per cent. spruce, 35 per cent. cedar and the balence hemlock end fir on
this ares.
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Iree III, is smmple Wo. 2 of the lurger tree cut 25 feet from the
ground. Tt was epproximately sleven inches in diemeter and showed 120 an-
nual rings. For the first fifty yecrs,growth was about 2 mm. ench your witl
apparently the seme smount of summer wood in each ring. In the next sizty
yoars, growth wos junt as regular, but only holf as great, while for the lasi
ten yesrs, the amount cf growth wes so small cs to be difficult to distinguiq
with the ncked eye. Theee changes evidently ure not dependent on precipite
tion and temperature chengee, for in the four yesrs for which data is avell-
able, marked vuriatione occur, yet the growth curves show little modificution

i
i

Treocs IV =nd V. Trge V is simply the centre section of the ssme
tree as IV (merked X 1 butt.).  Their conditions und environment were the
same as those of tres III. Tree IV was 9 inches in diameter nnd somewhat
off contre. The larger side was characterised by the presence of = good
deal of "rotholz". Growth for the lust few yecrs was exceedingly smsll and
ir on the four sides A.B.C.D.

Ae= 1915 = 11, all have two growths of sumrer wood .
Be= 1919 - 18, 2 growths of summer wood.
1917- @9, Rotholz.
Co= 1915-12, two growths of summer wood.
1911 - Smsll yeurly growth as A, but only cne row of summer wood.
D= 1916 and 1912 - have two growths of summer wood.
1911 -« small as in other sections.

Tree ¥, or the central pert of seme tree.
A« 1915, and 1913 ~ 2 growths of summer wood.

B. 1915, 2 growihs of summer wood.
C. 1915, =and 1913, 2 growths of summer wood.
D« 1915 2 growihs of summer wood.

This tree at this point was 8 inches in dismeter and hed rothols
present as in tres IV.

Tree VI. was = Sitka Spruce from the Univereity Site, Point Grey,
Vangouver . It grew in a hollow and in 1912 the higher land above it was
elesred; in 1916 the land directly in front of it wes slashed, :ndh::d
1917 tile dreins were put in. It was 13 inches in dimt:r and 8 e
90 growth rings st the height where sections were cut. T :n:a;ly ;;;13.
wae very small, from 1908-1912 it was extreordinarily large rom
1919 much smaller, but still larger than the average.

Sections were cut from four mlﬁ-:; ogh.ho:ild A.B.C.I.J..iu t: :uh‘
ear' wth for the last ten years, 19 . ve measur
im ;ufr"l growth in each of the rogions A.B.C.D. were made with & micro-
meter oye piece affixed to = rotating stage microscope. These [ive measure-
ments wore expressed in millimeters, aversged, and the average taken as the
growth of the tree for that year.
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For the resin ducts the number in euch region A.B.C.De. was counted.
Ton counts were mude of the number of resin ducts in 5.3 mm. of each region.
These were averaged snd the averzge tuken &s Lioe aumber of resin ducts in
gecticn A.B.C. or D. The averuges for the four sections then obtained were

averaged cnd this result wus tuken ac the uvorage number of resin ducts in 5.3
mm. of the ye.r's growth.

Deta for precipitation znd temperature was obtained from Bulletin No.
27, editions X-IV, issued by the NDepartment of Agriculture of tho Provinecial
Government, on the climate of British Columbia. araphs were mede of the ane
nual average temperature and yesrly rainfsll for the yeors 1909-18, and othars
of the rainfall and average temperature for approximetely the months of the
growing seuson,~i.e. from the first of March to ths end of Qctober.

Resin Duects.

The number of resin duets in the different trees varies so much and
thore seems to be so little in cormom that ench tree will be tfeated separately

» Qeccurrenee. As the accompanying graph shows, there is ex-
treme varietion both in the number and poeition of resin duets in this tree.

There is usually & larger number of them occurring on one eide of the tree but
hardly ever on the same side for iwo yesrs in succession.

Precipitation. With the exception of the year 1912, the resin
duct curve seems to indicate an increase in number of resin ducts with a de=
crease in amount of precipitation; that is when the precipitation curve for
the growing season, Earch to Qctober, is used. The 1912 exception may be
largely discounted tooc, when one notices the excessive number in section C
which raises the average. The relation between tho two curves is especially
well marked in the yeurs 1914-1918.

1915 a drop in precipitaticn, ineresse in number of resin ducts.

1916 highest preeipitation during period 1909-1918, fewest resin ducts.
1917 decrease in precipitation, increase in numb:.r of resin ducts.

1918 further decremse in precipitation, increuse in number of resin ducts.

arature. There is little variation in the aversge temperature
for the months of the growing season, so little that it could hardly be suid
to be responsible for the grect variation in the number of reein duects. The
highest average temperature during 1909-1928 occurred ia 1915 and this wes
coupled with a low preecipitation im that year. A large number of resin
duets appeared in that year's growth.

Iree ?. The resin ducts present in the Prince Rupsri tree ere
almost negligible for the aversge number present in 5.3 mm. of a yesr's growt
is 0-3.5 and for six of the ten yeurs under considoration, the averaze ranges
from 1.5 =1.75 resin ducte in 5.3 mm. of a yeur's growth.
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« Yot the same feature is fouad ce in Tree I,

namely in t e year of greatest precipitation resin ducts vere entirely eb-
sent.

1911 vith the lowest temperature during the eight yeurs for whigh
informmtion is availeble and a medium precipitation for thut distriet, re-
sults in the largest average ( except thut of 1918).

1912 vith the lowest precipitaticn sand a comparstively high tempor-
ature has fewer resin ducts than the previous yeure.

1913 combines an average temperature and an exeessive rainfull
with the complete ubsence of resin ducts - the only time during the yeurs
1909-1918.

1914, the temperature is slightly higher end the rainfall during
the growing season is somevhat less with an increase in the mumber of resin
ducte.

shov a steady decroase in the smount of pre-
eipitation and a slight increase in temperature yet nmo varistico in the numb
or of resin ducts.

1918, with an ineresse in rainfall and a slight inecresse ( if aay)

humwro. has the largest mumber of resin ducts for tho peried 1909-
1918.

The precipitation curve for this district is extrewely variable-
showving marked changes from one yeur to the next. It would eppesr that here,
at least, resin duct formation is not greatly influenced by reinfoll changes.
This may perhaps, be accounted for by the faet that, though there is a great
varistion yet the minimum average yearly rainfall is so much above the minisum
required by spruce ( 42 ) that the variaticn from 90-126 inches matt-
ers hardly at all. Agsinm if the theory that & high preecipitation results in
foew resin ducts be true, them where the minimum average sanuasl rainfell is
about 90 inches one would scarcely expect many resin ducts.

« Informmtion regarding weather conditions for this dis-
trict can only be obtained for ihe years 1914-1518. As a gemersl rule, there
are vary few resin duects in the yeurs examined. 1913 and 1914 are except-
ions to thio and thay are marked by e large number on two sides of the tree
with comparatively few on the remaining sides. Although, of course, this .a-
ereases the average for those yezrs, the resin ducts may be in response to
some other stimulus eantirely. If so, then 1914 would probably have showm
very fow ducts since there is a comparatively high precipitaticon.
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1915 with a deecr=ace in the smount of precipitation and a slight
rigse in tempsrature shovs a dscresse in the number of resin ducts.

1916-1917 shows first an increase then & decreuse in average reine
fall with a slight decrease then inerease in temporature, while the resém
ductf curve shows = slight decresese for both years. Here, at least with-
in limite, the nuwber of resin ducts ies not directly dependent on the reine
fall or tempsrature.

1918 cshows an unusuel decreusze in precipitstion und marked rise in
temperature sccompanied by an incresse in the number of resin ducts.

Iree IV. This tree shows a variation from 0=-4 resin ducts per
5.3 mm. with & marked ebsence of them in 1909-1915. The average line for
the year is greatly influenced by the fect that firet one side, then the
other develop far more resin ducts than the remaining three sides. With
the exception of 1918, alternating ineremse in the various sides is approx-
iwatiely the same.

1914-1917 -during this periocd the precipitation and resin duct
lines show the seme tendencies, & decrsase from 1914-1915 and inerease from
1915-1916, a docrease from 1916.1917 while the tempercture rises slightly.
1918, e usual, shows & merked decrease in rainfull accompsnied by a corress
ponding increase in the number of resin ducts - due though almost entirely
to an extrsordinary number on one side (B).

e Y. (Central section of same tree as IV.). This eection
shows & variation of from 6.5 - .075 resin ducts per 5.3 mm. of a year's
growth, with practiczlly none in the year's 1909-1916.

During the years 1914-1917 the resin duct line is the reverse of
the precipitation line i.e. a heavy precipitation is accompanied by few res-
in ducts and vice versa.

1914-15, Decreased proeipitation, inereased number of resin duets.

1916 Increased precipitation, decreazsed number of resin ducts.
1917 Decroased preeipitation, incressed number of resin ducts.
1918 Decrcased precipitation, decroased number of resin ducts.

1918, s usual, behaves differently. In this yeur a small raine
fell occurs, yet there are few resis ducts nor does the distributicn - if
one mey oall it so - of the reinfall expluin this; for furing April, Msy,
and Jume, the total rainfall wes lecs than ene=fourth of the usuel average
for thesze mcnths; July and Augucst were sbove the average, and September
and October only half the usual reinfzll for thet period. 1916 shows much
the same dietribution, the rainfall for the months of May, June, July and
august are sbove Lhe aversge snd f{ew resin ducts oecur in thut yeuwr. In
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the ye:rs 1915 and 1917, on the other hand, July end August were much
drier thas usual and more resin ducis occurred. Unfortunately, 1914 has
as fow resin ducts as 1916 and 1918, yet in that year Mey, July and August
were much drier than tho uverage snd the theory thai a wet swmer produces
few resin ducte, and a dry one, rnany seems somavhat upssd.

Iree VI. Although this trec was subjectsd %o such varied condi-
tiouns, the resin duct curve is comparatively stesdy; it chows a variastion
of from .3-4.5 resin ducts in 5.3 mm. of & yeur's growth. The decided
varigtion in preecipitation from yeur to year seoms to have little effect.

1900, Decreace in precipitation, decrease in the unumber of resin
ducts.

1911, Decrease in procipitation, increase in the number of resin
ducts.

1912, Increase in precipitation, incresse in the number of resin
ducts.

1913, Merked incresse in preeipitation, ineresse iz resin ducts,
{slight).

1914, Decressze in preecipitciion, inerease in the number of resin
ducts (slight).

1915, Decreace in precipitation, decrease in the number of resin
ductse.

1916, Heaviest precipitetion, fewest resin ducts.

1917, Decrease in precipitution, inereacse in resin ducts.

1918, Decrease in precipitation, ineresse in resin ducts.

Seeming ineongruities may be somewhat accounted for by the fact
that the growth for 1909=1912 wse at lenct twice us great as that from
1912-1918. In 1912 the lend sbove the tres was clewred, lesving the tree
with lese moisture und more or less stugnent wster. Tile drains wers put
in in 1917 and the land imrediately sround wus slashed in 1916, the year in
whaleh the growth inereased.

The position of the resin ducts in a yeur's growth varied almost
&8 much a8 the number; sowme were found in the early spring growth snd othsrs
at the end of ihe sumver growth, yel they most frequently occurred either at
the beginning of the surmer wood or scatiered in the spring wood.

From the data given above it seems evident thai the presence of
resin ducte, except in cases of wvery hsavy or very low precipitation cennot
be ecounted as dependent either on ilemporature or rainfsll, bubt other faciors
must be takean into consideration. This is still further evident when we
recall {1) Thet resin duets oecur as a trsumatic response te unfavourable
stimuli - (Jeffrey)

(2) That identicel weather szud temperuture conditions will have such
z varied effect on trees growing close tegether such as Tres I =nd Tree VI.
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(3) Thot two sectione of the same iree will show such u veried re-
geponce Lo the same stimule { IV =nd V). In these trees 1909 is the only
yeur whore they ngrec. They show then an almost entire sbsence of resin
ducts. The other yeurs are nll charzctorised by s very large number of
ducts on oane side, but this eide is firsti one, then the cthor, not even
follovwing & regular sequsnce, and what is more, im no yesr do you find the
sxcessive numbor of ducts on the seme side of the trec im the two sections
of the same tree l1.0. IV. snd Ve In tree IV the resin duct curve follows
the precipitaticn curve until 1917, when u decrence in rainfell is ussoclat-
ed with an ineresco in ths nurber of resin ducte. Tres Y en the other hand,
shows o rosin duct curve which ig the oppesite of the reinfull curve until
1917 und in this yesr u deerscee in reinfell is essociated with s decrecse
in the mumbsy of reein ductse.

Iree III which is from the same regicn as the other two, still
further cemplicsios matiers by haviang practically =no resin ducts In the
years under ceasiderstion, 1914-1918. The few present give a curve which
follows tie pracipitation curve for 19141915, sad does not for 1916, does
for 1917 end does not for 1918.

So thet for thres trees from the same region under the sume cone
ditions, we have three different resin duei curves.

From a comparison of the curves of the nurbor of resin ducts amd
the sversge itempersziure {ennuel, or for the growing season) temperature
does not seem to be a limiting factor, except that & very het sunmer wuy in-
ereass the effect oblained by little rainfsll.

Growth. From e genorul survey of the growith curves of the six
trees examined, it would meem thet the totsl sanuel raisfall egad the aver-
age amucl temporature had locslly litile effect on the growth for each year.

In Tree II, from Prince Rupert, the growth curve shows noune of
the merked varistions which occur is the reinfall curve; @.g. in 1512 there
was & lght reinfell for thet district; in 1913 an exesedingly heavy one,
yat the growth curve is seemingly unaffectsd. In faet, for the ten years
under eonsideratica thers is uo variation.

As for the trece from QOyster Harbor, the variastion in growth from
year to yeur is so extremely smull that the experimentel error might casily
account for the elight variations, e.g. tree III shows the following var-
iatiouns in growth.

1914 - a decrease of 052 mm.

1915 - gn increase of .007 mm.

1916~ =2 decrcase of .006 mw.

1917= 50 incrcpse of 013 mm.

1918~ sn ineresce of 059 mm.
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If these measurements cun be taken as a basis for deductions, the
resulia ere ruther more confusing. For though Trees III, I¥ and V grew
under identical weath.or and temperature conditions, the slight differences
show thet growih for the same year in the sume tree is not always equal.

For the three tress the same results i.e. & decreace or inercase in smount of
growth cecur only once during the five yoears.

Trees I and VI bshave somevhat differently.

In Tree I, 1912-1918, the aversge yeerly growth curve follows faire
ly elesely thet for the tolal annual precipitation, especiully in 1915, when
with & low precipiteiica =nd high temperature a comparatively small growth
oceurs, and in 1916 and 1918 when s steady increase in aversge sanual growth
is combined with a steady incresse in the total ammual reinfall. The temper
eture fucter does not ssem e enbter exceplt in conjunction with precipitation,
in fect it seems elmost appureat that s heavy amsusl rainfcll is sssoeiated
with a low everage annual temperaturs sand u light reinfell with a high one.

In Tree VI evidently the gpowing conditions of 1909-1912, whatever
they wers, were perticularly fuvourable for the growth of Spruce. The
growth curve for those years does not vury with precipitation; e.g. 1911-1912
shows an inerease in precipitaticn and decrosse in growth; in 1912 the very
large growth ceases cad this is most probably sccouated for by the clearing
of the height of land juet abose the hollow where ihe iree was growing.
This supposedly cut off the steady supply of water and sllowed what water
there wue to collect sround the troe. From 1913-1918 the snnuzl growth is
still very large us compared with that of the other trees. 0! these years,
1917 end 1918 are the only omes in which ths growth curve follows the raine
fall curve; here an incresse in the amount of rsinfall ie accompanied by an
inerease in tho ameunt of growth.

Frowm a comparison of the growth curves and precipitation curves it
would seem thet Lhe inereasse or decresse in total ammuzl raisfell corresponds
more closely to the changes in the growth curves than does the incresse off
decrense of the raiafall eurve for the growing seasony(Merch - Cctober).

At leaet it satisfies a lurger percontsge of cuses, though the emount of ine
erecase ia precipitation does mot zovern the smount of inereace in yearly
growth.

Que graph wes trledtsking the rainfull during e=mch of the tem months

of the growing eeason (hera, February te Novewber) end trying to establisch
some connection between distribution of reinfzll and the emcunt of growih.

At least in Vaacouver, the distribuiicm of the ruinfzll hus little or no ef-
fect on the avorsge annusl growth of 5itka Spruce. In two yeurs when the
amount of grewth showed a decremee from that of the preceding yesr, ihe reine
fall wee well distributed throughout the sunmer. tn the contrary, in 1915,
which gave the longest dry spell during the ten yeers, the growth wus greuter

than thol of the preceding yecsre
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fecording W Creig mnd ﬁhitfordB, Sitke Spruce is feirly lelerant
of shade and excessive melsture mad grews in dirtricts wiih sn aversge ruine-
fall of from 42 inches to 112 inchee. Yot the meturs tree 1s nct 8o zhade-
enduring snd grews rapldly uader foveurable light conditions. It weuld ses
then, that iz the tree from Prince Rupert, sinee ihe annual reinfill is so
hoavy, evon ths minlwum reinfell there is eo mueh sbove tis minimuw required
by spruee, evidenily here thne wster fuctor is not e limiting one; but rather
the smount of growih is limited by the amount of sunlight, which is redative-
ly emsll, and by e short grewing seaecn. 4t Oyeter Harbor, cn the ¢ther
hand, L' gverage ammusl rainfsll is so close to the minimuw required for
Spruee that s lurge ammual growih could hardly be expected evem wvith the oth-
er favourable ccrnditloas such as sunlight and = relatively long gro+ing sesed
In Veacouver, the rainfall is amply sufficient, ng mush end more Lhuz tazt of
the Queen Cherletie Islunds { 52.25 inches), =nd combined =ith thie sre = lox
growing season snd plenty of sumlight, in controst sith the long periocds of
eloudy westhar which oecur in the Queen Charlotts Islands. This might ac-
count for ihe large growtn #f the treses for Vancouver in contrast with the
small smount in those from Prince Rupert znd Oyster Harbor.

From the =ork dena so far cns would conelude ihat wiiliin the range
where water is not & limitiag fector in the distribuliom of iike Spruce {i.¢
in districtes having & raisnfzll of 47 inches to 112 inches),in different loc-
alities sny of several differeat fuctors mway prove to be the conirolling one
with peferencs beth to resin duets cnd ths amount ¢f growth per ysore.

Growth in the tree from Prince Rupert chownd no effect of the veristion in
amount of rainfall, and the long periods of cloudy wezthor mey be held res-
pensible for the emall yearly growth. it Qyster Herbour, oa the contrary,
the water fuctor probebly ie tha cenirolling fector. The trees were pro=
vided with plenty of sunlight, = relatively long growiag seascn, but just a
litile more then ihe minimum amount of reinfell which permite spruce to grow.
Though trees I and VI were grown under idsntical tempersture and raianfzll
conditions, rneithsr of thore factors ¢@:m. to be recpossible for the variaiic
in growth. Ie tree VI thes muorked decressse ia growth {1912) wae gvidently
due %o changes in drainsge, while the chaage in tree I (1909) was do doubd
csused by the iqeressed =mmewmt of lizht accessible when Nerias Drive was cut
through.

In desling with the resin ducts no comparison of ths relatlive numbw
er in the trees from various loenlitiecs could be mads; with ths excapiica
that the tres from Prince Rupsert showed fewer resin ducts and a more regular
distribution of them than esay of ths others. It seems trus slss, thet a
large inercsee in amount of ruinfall tende to decrease the nuwber ef resin
ducts, bul the converse dees not slways wld. Othervice, one is led to
beliasve that there is some specilic contrelling factor which causes e large
number of resin ducts to appesr now on one side of &« iree, mow on agether,
withoul any epperent sequence.
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It is readily sesn thet the various factors that have been eonsid-
ered affect the commerci:l value of Spruce in one wuy or another. Timber
4hat »checks” oasily, ~hethor from irregular growth or s surplus of redina
duets rucst ba discurded in any —ork of value. Short fidbred wood like that
with o lurge wmount of spring growth hes nct the required strength and its
uses gre, thorefore, limited. The deletorious effects of fungus on all
wood frum pulp wo d to tho finest standing timber 1o too well known to re-
quiro comment.

The most valuable spruce timber has a long fibre, straight graia
and © relatively large propertion of summer wood. Judged on thie beshs,
trees I, IV, V and VI would not rmake & fuvoursble showing, for their irreg-
ular growth, =with rotholz freely interspersed, and crose grain meke these

trees of littls commercinl vzlue. Trecs I and VI have the sdditional die-
adventare of & high percentcze of spring wood. Tre« II and to a less ex-
tent ITI, form & thiarp centrist to the others and conform to the pequirement

Yhese wore the quoli’iee which led the Imperizl Mumitions Lu rd to come to
Rorthern British Columbiu for their sup-ly of nedropolane &pruce.
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REE YEAZR  SECTICN

AVERAGE ANNUAL GROWTH AVERACE NO. OF RESIN DUCTS
FOR SECTION  FOR YEAR FOR SECTICN  FOR YEAR
m.m. m.m.
: 1913 A 3.80 5.1
'icea
)itchensis B 1.6a 2.65 6.6
Point Grey).
118-1909. c 2.13 .0 3.27
D 3.03 1.4
1912 A 4.30 6.2
» 2.18 2.80 1.3 9.95
c 2.21 32.3
) 2.52 .0
1911 A 3.82 3.7
3 1.81 2.82 5.1 4.217
1+ 2.99 2.5
D 2.66 5.8
1910 A 3.38 5.3
3 1.54 2.30 7.6 3.02
¢ 2.69 .0
D 1.59 1.2
1909 A 2.41 .0
B 1.25 1.58 .0 1.6
c 1.64 .0
D 1.02 6.4




YsSiR o SSCTICN  AVZRASE ANNUAL GROTTH AVERACE NO. OF RESTN DUCTS
FCR SECYTCH  FCR YEAR FOR SECTIMY  FCR YR
0« Tielle
I 1913 A 3.80 5.1
Picea
pitchensis ‘ ) 1.64 2.65 6.6
;ggﬁeg;t” B c 2.13 .0 3.27
B 3.03 1.4
1912 A 4.30 6.2
] 2.18 2.80 1.3 9.9%
3 2.2 32.3
D 2.52 -0
; 1911 A 3.82 3.7
B 1.81 2482 5.1 4.27
e 2.99 2.5
D 2466 5.8
1510 5 3.38 5.3
3 1.54 2.30 7.6 3+02
[ 2469 .0
» 1.59 1.2
‘ 1909 A 2.4 .0
B 1.25 1.58 .0 1.6
| ¢ 1.h4 .0
- 1.02 6.4

L



TREE YEAR  BECTICH AVERAGE AITHUAL GROWTH AVERAGEZ IC. CF RESIN DUCTS

FOR SECTICH  FOR YEAR FOR SECTICHE FCR YE:R.
X 1918 A .883 .2
ices
dtchensis B «758 79 2.8 2.55
c 526 2.6
D 926 2.8
1937 A 1.128 .1
B 2931 1.01 3.6 1.4
c .834 '?
D 1.166 o3
1916 A 834 _ 1.7
B 739 .76 .4 1.8
C ‘650 10‘
D 836 2.5
1915 A 813 )
E - 606 -69 3 - 4 1 ¢45
e 596 .0
D '764 2 .4
1914 A J41 27
B 526 b6 1.1 1.55
c «599 R .

D <710 1.3
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AVEIRAGE NO. OF RKESIN DUCTS.

REE . YEAR. SECTICN.  AVERAGE ANNUAL GROYIH.
FOR_SECTICN - FOR YEAR. _ FOR SECTICN / FOR YEAR.
I 1913 A 591 .0
icea
itchensis B 475 .51 .0 .0
c .518 .0
D .509 .0
1912 A 631 .3
B .507 .56 1.2 1.35
C 628 3.4
D 524 5
1911 A .831 2.8
B 635 .65 .0 1.77
c .566 .3
D .585 4.0
1910 A .635 2
B 564 .59 .0 .47
c 622 %
D 579 1.0
1909 A .694 .0
B <537 .60 .0 1.25
c 636 .0
D .576 .5
1908 A -496 2.9
B 543 0. 1.2
v 637 .55 .8
D 528 1.3
1397 A .527 .5
B 576 .55 11.4 3.4
c .631 1.2
D .515 5



iE. YEAR. BSECTION. AVERAGE ANNUAL GROYTH. AVERAGE RO. CF RESIE DUCTS.

FOR SECTICN  FOR YEAR FCR SECTICR  FOR YEAR.
1918 A 252 .9
meis B «230 25 0 .85
::) c «234 .5
e D 302 2.0
1917 A »212 ~1
B 176 0 025
c 158 .0
D «22 «191 +0
1916 A .168 0
B 183 .178 o4 .125
¢ .183 3
D 175 3
1915 A -186 .3
B +208 184 .0 075
C -140 -0
D -204 0
1914 A .196 11.4
B 192 177 | <0 «392
c .154 0
D .181 4.3




REE . YEsR. GSECTICN. AVERAGE AMUAL CGRCYTH. LVIRAGE HC. CF FRESIN DUCTS.

FCR STCPT<H. FCR YIAR- FCR CiGTT . FCK Yi. L.
B. 1913 a .188 3
ensis B 316 .229 12.8 5.4
r
pr) ¢ .212 5e5
1908 . g .
B 502 3.0
1912 A .164 J
» .196 .218 1.0 1.87
c '315 406
] «197 1.2
1911 A .209 1.6
' -155 ‘1’ -O a65
e '135 .0
D .188 1.0
1910 A .196 1.6
B .180 ' .218 .0 1.47 ;
¢ .209 .9 |
<] «229 ) 3.4
1909 A .192 0
» .180 <20 7.3 2.2
¢ .233 | 1.5
D .196 .0 :
1908 A 3 ]
B 0 1.07
¢ 7
D 33




A YEAR  SECTICN. AVERAGE ANNUAL GROWPH. AVERACE NO. OF FESIN DUCTS.
FOR SECTICN  FCR YIAR. FOR SECTICN. FOR YBiK.
. 1918 A 179 .0
:enais B +290 «217 16.1 4.27
Lor
or) c «241 1s
+1908 .
D 2161 0.
1917 A .168 4.2
B 435 «207 1% | 1.32
c -144 .0
D <197 -0
1916 A .191 2
B 2374 «202 3 1.82
c 199 .0
D .155 6.8
1915 A 217 .6
B 413 .272 .0 .03
c 273 0
D «200 .6
1914 A .270 1.8
B J441 .387 1.1 2.42
c 379 6.8
D 467 .0




& YEAR. SECTICK. AVERAGE ANNUAL GROTTH. AVERAGE NO. (FERSIN DUCTS
FOR SECTICY  FOR YEZR. FOR SECTICN _ FOR YEAK.
, 1313 A 213 9
18is B .550 .330 o4 2022
:r c <270 1.2
PRt .290 6t
1912 A -37G 1.1
B 612 .382 .2 1.22
¢ 351 1.3
D 200 2.3
1911 A <209 0
3 766 »313 76 1.9
c 2123 .0
D «15% £
1910 A 295 1.9
B -139 .213 <0 65
c 174 <3
D «246 .4
1909 A 397 b
B 1.086 +AB0 0 .15
c .209 -0
D «229 .0
1908 A 0
B 5.2
C :C 1.3
D «2




[REE , YEAR , SECTICH. AVERASE ANRUAL GROTIH, AVERAGE NO. CF RESIN DL
FOR SECTICH. FCOR YZAR. FCR SHCTICH. FGR YZak
P Ve 1918 A 180 *2
a
thensis B -e274 «247 0 375
@ a8 No.IV
jor Harbor) c 168 9
‘-1908 -
D <369 4
1917 A 143 0
B «167 .147 15.0 6.525
c - 1‘3 00
D <137 1l.1
1916 A .201 <0
B 131 305 i,
c .151 .o .0?5
D 738 -3
1915 A «146 .0
B 324 1.6 1.775
c .205 .216 3.4
D .192 1.1
1914 A «168 .0
B 176 «203 0 «325
c «217 .0
D ~254 1"3




TREE. YEAR. SECTION. AVERAGE ANNUAL GROWTH. AVERAGE HO. OF RESIN DUCTS.

FOR SECTICH  FCR YEAR. POR SECTICH FOR YEAR,
e V. 1913 A .348 -0
ea
chensis B +270 «20 5
me as No.
) c .201 257 0
ter Harbor)
B-1908 . D .188 -0
1912 A 307 .0
B 258 273 -4 95
c «155 +0
D 375 3.4
1911 A 422 -0
B «242 «249 o5 «125
c =201
D «134
1910 A 647 16.9
B 225 406 4 4.4
c .161 .0
D 594 -3
1909 A 631 .0
B «303 418 .0
C .287 -0 «2
D 451 8
1908 A 9.4
B 2.2 3445
c -0
D 22




‘REE . YEAR. OECTICH. AVERAGE AMNUAL GROTTH. AVERAZE NO. CF EESIN DUCTS.

FOR SECTICN  FOR YZiR FCR SECTICN  FOR YEAR-
VI 1918 A 3.67 3.9
:.:gon:is B 2457 3.12 1.3 2.30
¥int Grey)
L8-1908. c 3.66 , 3.7
D 2.58 3
1917 A 3.44 1.4
B 1.64 2.36 «Q 47
c 2.46 5
D 1.91 .0
1916 A 2429 .6
B 1.28 1.51 0
c 1.33 6 3
D 1.16 -0
1915 A 2.66 0
B 1.64 1.88 .0
c 1.89 3.0 1.75
D 1.36 4.0
1914 A 2.30 1.2
B 1.76 1.87 3.9 2.55
c 2.01 -3
D le44 3.7




KE, YEAR, SECTION. AVERASE ANNUAL GROWTH, AVERAGE NO. CF RESIN DUCTS.

FOR SECTICN  POR YEAR FOR LECTICN. POR YRR
I 1913 A 2.30 1.2
::nd- B 3.12 2.62 3.8 2.15
Bois00- ¢ 290 1.6
D 2.13 2.0
1912 A 7.47 n.m. 2.7
L 595 m.n. 6.21 6.9 4.55
c 724 mom. 5.2
D 4.20 3.4
1911 A B.54 2.8
B 5.95 6.91 1.7 3.90
c 7.58 2.0
D 5.6 10.1
1910 A 8.52 3.5
B 5.76 7.09 4.0 2.8
c 8.04 3.7
D 6.06 0
1909 A 7.96 6
B 6.68 mm.  7.67 1.3 3.5
c 8.66 12.2
D 7.38 m.m. 2
1908 A 7.14
B 4.00 6.19
c 1.82
D 5.80



neouver. TEMPRR ATUNE AND PRECIPITATION. 1918 - 1906.

peratured.

fan. _Feb. Mar. Apr.  May June July Aug.  Septs Ogts Nove Dec. AVSRAGE:.
40 W 41 89 54 61 64 62 60 51 43 38 50
3 35 39 46 &4 512; 64 58 50 48 39 A8
26 31 42 4 52 () 1 63 51 47 40 34 4
38.2 42,5 47.7 52.0 56.2 60.4 64.7 65.56 57.9 50.9 4l.7 39 51.4

80.5 30847 4449 5046  56e8  58.7 D345  6le8 58+8  52.5 4.5 364 50.3
325 3548 397 4843  53.8 5942 62.9 62.8 55.5 47.6 42.4 40.1 48,4

iT«# 40.9 41.2 47.9 56.1 060.5 63+6 61.5 56.5 48.0 43.8 39.3 49.7
2.6 3646 42.9 44.9 52.2 572 63.9 62.0 56.0 49.] 39.9 3847 48 .0
36,0 384.6 44.5 47.2 56.0 57.1 62.8 59.8 57.5 50.4 42.8 41.0 49.1

29.2 39.2 4l.4 45.0 51.4 5B.2 60.5 59.6 56.5 49.6 42.4 33.9 47 .2

38.1 38.4 41.6 46.5 51.2 58 63.5 61.9 58.1 47.9 45.5 36.1 48.5

27.3  3T+6 395 45.6 55.6 58.9 63.7 60.9 57.1 50.4 44.6 219.4 48 .4
Bl 39.8 42.7 49.8 5349 5649 66.9 62.3 55.7 50.2 40.8 3846 49.6

cipitation.

Jan. Feb. Mar. Apr. May Juns July Aug. Sepb. Oct. Nov. Dec. — YEAR. _
11.04 10.56 7.47 1.70 1.15 1.00 2.29 4.59 0.30 7.56 7.03 8.07 62.11
0.33 5407 5.61 B.20 1.59 5.40 0.48 0.93 3.30 3449 5.23 11.72 61.25

596  T.40 14.95 4.07 1,41 1.34 5.25 0.58 1.28 2.16  6.37  S.71  56.08
7.13 4.42 4.18 3.04 3.42 1.07 0.91 0.36 0.80 8.83 5.41 10.36 49.93
10.56 4.87 3.33 3.28 0.74 3.58 0.42 0.75 5b.86  6.37 10.18 2.04  53.78
9.62 4.28 5.37 2.53 4.33 3.81 2.02 0.85 3.89  6.19 10.08  3.95  56.92
B4 6.25 0.89 3.92 2.35 2.28 1.54 5.86 2.84  4.64 G.21 B.80  57+05
é.gt 3.37 3.05 1.96 5.39 2.09 0.92 1.23 4.41 2.24 12.68 8.82 5227
10.47 3.30 2.91 3.60 2.15 1.90 0.24 1.38 2.47 9.04 10.62 8.79 56495
4058 815 4.14 1.30 3.76 1.69 2.45 1.43 2.23 To0b 1566 4,10 56461
760 é.sﬁ T.14 2,61 4.41 1.86 1.59 1.15 1.46  6.97 13.69 8.41 _ 62.37
732 8405 2.39 4.13 1.44 1.43 1.70 1.36 4+51  1.76 13.23 7.96  55.28
9429 6403 2.37 1.04 3.58 3.04 0.45 0.83 6.87 7.00 8.25 6.78 58431




Prince Rupert. TEMPERATURE, AND PRECIPITATICON ~ 1918 -1908.

Temporaturs.

AVERg
R Jam. Feb. Mer. April. Noy. June July Aug. Sept. Oet. Hov. Dec. AGE

8 38 33 35 41 4 52 58 56 56 48 40 36 44.8

! 33 136 43 48 51 54 57 54 46 46 31 44.1
6 22 36 38 43 47 53 55 58 49 47 40 32 43.2
S 41,2  39.9 46.4 44,6 53.0 54.0 58.0 60.2 54.7 46.6 39.0 37.7 47.9
4 35.7 40.5 @ 42.9  46.8 49.8 54.9 54.9 56.2 51.9 51.6 41.0 35.2 46.8
I3 29.2 37.5 37.4 42,9 48.6 56.0 56.2 58.0 53.3 45.1 42.6 41.3 45.7
12 34.5 4l.6 40.7 43.10 52.3 52.6 57.5 55.1 54.8 48.2 41.1 38.8 46.7
11 26.0 34.5 37.0 38.1 46.0 49.8 56.4 57.0 55.3 48.4 36.9 37.0 43.5
10 33.1 32.8 54.8 55.1 50.8 46.7 38.9 39.8

D9 23.2 3249 39.0 40.2 46.6 57.8 54.7 53.6 53.6 46.1 36.8 31.6 42.5
08 56.0 50.6 44.1 41.4 36.5
Precipitation.

AR Jen. Febe Mar. Aprid. ¥ay. June. July Aug. Septe Oct. lNove. Dosce YEiR.
18 10.92 5.56 9.13 4.86 7.13 4.95 5.09 8.38 2.20 14.84 10.20 10.61 93
17 10.18 6.09 5.70 4.91 1.54 6.80 3.75 4.57 7.05 11.19 21.66 9.94 93.
116  3.14 6.92 10.8 6.20 5.63 5.46 5.00 4.94 9.22 13.44 15.45 8.34 94
1B 12.95 7.57 10.57 12.50 3.07 5.63 1.28 6.75 9.66 17.08 11.77 11.64 110
4. 6.36 10.24 9.13 9.10 6.43 1.68 17.25 4.16 10.19 11.87 11.91 6.56 104
313 11.33 5.73 14.11 8.86 6.75 3.56 7.73 5.08 13.74 15.91 14.50 19.08 126
j12  4.41 0.50 2.75 08.66 2.94 4.09 3.44 4.70 8.39 12.41 13.52 16.21 90
911  15.30 T7.09 19.92 B8.64 4.38 5.29 6.04 3.67 4.28 7.49 8.40 13.19 103

p1o 4.69 6.72 4.50 4.83 8.60 18.13 9.17 24.64
po9 9.39 8.98 9.64 6.29 B8.07 3.31 7.70 9.96 19.99 19.17 7.40 3.88 106
908 3.40 20.35 18.02 13.36 8.42




Ladysmith, BeComm

TEVPERATURE AND PRECIPITATION.

1918-1014.

Temperature.
» Jan. Feb. War. Apr. May June July Aug. Sept. Oct. Nov. Dec. AVERAGE
40 36 41 49 54 62 64 62 62 50 42 38 50
v 33 35 39 44 52 56 63 66 57 50 46 38 48
25- 37- 41 47 53. 60. ¢60. 64 57 48 39 34 47
35.6 40.6 46.6 50.7 54.5 59.5 63.2 66.1 57.9 50.6 39.9 37.5 47 .4
34.6 39.4 40.4 44.4 48.5 53 56.6 54.4 50 48.8 40.4 35.5 45.5
Precipitation.
fan. Feb. Mar. Apr. May. June July Aug. Sept. Oct. Nov. Dec. YEAR
7.97 5.16 T7.73 .60 .42 .25 1.01 1l.65 10 3.52 7.77 6.83 57.
3.75 5.05 4.86 7.27 1.02 1.82 22 45 2.39 .36 3.82 12.21 48
. 10.97 6.60 7.87 2.14 1.60 1.59 1.84 1.35 1l.16 4.09 4.42 7.33 52
5.67 3.31 4.91 1.83 3.12 1.09 .54 .21 .28 7.92 5.57 12.15 43
. 17.34 4.40 2.55 3.85 31 2.1 .38 .07 4.48 10.26 10.71 1.69 43






