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INTRODUCTION

The writer went to Cape Breton Island
on May 9th, 1938, to continue the oyster invéSti—
gations which were carried on there in'1956 and
1937 by G. F. M. Smith and C. J., Kerswill.

Besides the direct investigational work
reported below many time-consuning examinations were
made of ground which had been applied for by prospective .
oyster farmers as leases. These examinations were con-

fined almost entirely to River Denys Basin.
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HANDLING OF THE 1937-CATQH'0F SPAT

The separatioh of 1937 spat from‘the collectors was
begun‘on May £4th an@lcompleted OnrJuly 16th.

At Ccrowdis bridge the sPat'were larger and present in
larger numbers per collector than at Giliié cove, A count of the
‘number of spat on one collector of wha% seemed to be)an average -
Crowdis bridge bundlie gave 175 spat;l A fgir average estimate
for the number of spat per bundle woﬂld:theréfore be 5,000.

Most of the spat were used at*once to set up tray or
bottom-rearing experiments but some:were."bedded" for two weeks
or more &at Stoney point awaiting the.compiefion of . several trays
that were built. » -

Twelve bundles of Spaf‘were sold to local people

interested in oyster culture.
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REARING EXPERIMENTS

A. Rearing on Trays

Rearing trialé were carried out using both wire-bottomed
and wood-bottomed trays in Gillis Cove and ét Stoney point. The
spat used were of the 1967 set and of two sorts. The first was
separated from concrete-coated collectors at Crowdis bridge and
Gillis cove. The second was "natural" or "eel-grass® spat collectoed
along the shore at different places in the basin.

The tray spat were "eculled" on July 28th and September 1lst.
In no case was the growth great enough to be regarded as satisfactory
as judged by Prince Edward Island standrads. It was better than that

obtained during 1937, however, in which ye&ar no "culling" was done.

Crowding of spat in trays reduced the growth of the stock
and increased its mortality. In few cases, however, was the mortality
as serious &s in bottom-rearing where the spat are at the mercy of
starfish.

Stock reared in wooden-bottomed trays suffered especially
high mortality and showed almost no growth at all possibly because of
the poor water circulation through the tray.

At the end of the season the "natural" spat were the best-
shaped of all the stock, showed least mortality and considering the
late date at which they were collected, showed comparatively good

growth.



TABLE I.

(To follow page 2.)

TRAY-REARING EXPERIMENTS WITH 1937 SPAT

Place Equivalent Source Date Date No. in Change in % %
and No. im 4' x of set lMeasured ieas. modal pos. mort- 1increase
Particulars 121 tray Spat up Sample for living ality in
animals.m.m size
Gillis wove. (Screen
bot. on tray). 2,500 "Natural®  July 17 Oct. 28 e 26-46 m.m. 0 atd
Stoney point 5,000 n " n n " 119 26-40 n 3 54
Gillis cove (deep
lidless tray). 10,000 C. Bridge " n ¥ 29 T18P 19-33 13 74
Gillis cove 10,000 G. cove n " Nov. 4 178 15-30 17 100
" n 20,000 n n n B Qo B9 84 15627 35 80
Stoney point 5,000 C. Bridge n " Now. & "3171 19-33 3# 74
Stoney point 10,000 C. Bridge June 8 Nov. 4 121 19-30 30 58
Gillis cove (Wooden
Botton tray). 10,000 C. Bridge July 8 Nov. 131 19-19 40 0
Stoney Point (Wooden
bottoa tray). 10,000 C. Bridge July 8 Novs-: o 152 19-22 20 b3
Crowdis Bridge 10.000 C. Bridge July 8 Nov. 8 " 19k 19528 14 5
RESULTS OF 1937 TRAY-REARING IN GILLIS COVE OF 1926 SPAT
Gillis cove
A (Screen test tray). 15,000 G. Cove ? May 16-38 165 16-224 12 &7
2e8 16-20 10 5
211 16-c& el 37
175 16-19 28 19

# & Not a good sample
# 16 PFProm Smith's Report for 1937.



TABLE I.
<-Continued
(To follow page 2)

STOCK USED IN oSETTING UP REARING EXPERIMENTS

Place Equivalent Source Date Date No. in Change in % %
and No. in 4' x of set measured meas. modal pos. Mors iner.
Particulars 12t tray spat up sample for living tality in
animals m.m. size.
1937
1987 Crowdis B. Spat -—— ——— July-Aug. June 10 311 0-19 m.m. - ~
1937 -— - n n n 8 397 0-15 m.m. - -
1937 m"Natural? spat - " n July 17 144 0-26 m.m.
Tray oysters (Spat of A
1936) . See column Results of 1937 tray-rearing of 19356 spat
Small screened spat July-Aug. June 8 & 10 718 0-17av, T
Large " " n n : 45 0-50 av. )




B. Bottom Rearing

In these rearing tests three types of stock were used,
namely, 19356 spat reared during 1337 on trays, 1937 spat separated
from concrete-coated collectors and 1937 "natural" spa t picked
from along shore at various points in the basin. In some cases
the Bock was separated into "large" andtsmall" by screening through
a wire mesh that retained those spat with an average diameter greater
than 2.7 cm.

Table II. gives the results of these tésts which were
carried out largely in Gillis cove and at Stoney point. It will be
noted that on most of the plots there was a heavy mortality
especially in the case of "small" stock. While considering the
figures in that colum n of Table II headed "% increase in size" it
should be borne in mind that the figures are based only on the
sizes of living animals found in the samples. A

The high mortality is partly attributed to the continued
attacks of starfish. A discussion of the starfish problem is to be
found in another section of thnis report.

Judged by Prince Edward Island standards the result$ of
bottom rearing of small oysters are not encouraging from the oyster-
culturist's point of view. Conditions in Gillis cove are apparently more
favourable than at Stoney point.

A discussion of the basis for the poor growth of oysters in
the Bras d'Or lakes is to be found in the section of this report headed
"Plankton Studies and the Condition of Qysterst.



TABi g 1I.
BOTTOW REARING EXPERIMENTS

Place Stock and Date of plant & lé_. measured Change in modal %
and date plan- of msasyrement, in sample. position ofr Mortality Increas
Particulars ted. A TR living animals in
size.
1937 ;
ptommry pPoint on Natural spat July 1987 S50 U-44 m.m. -
riat in 18" of where taey Oct.lLL-&8
water settled.
Stoney roint on 1967 natural July 17-98 N QO-4L T.ile w08 o8
bed in 4' oif spat Oct. 11-08
water
Stoney roint o-81 Large 137 spat July sU-68 119 19-564 5U 79
deep., pPLOC I1 Irom 1st cull- OQOct. 4-38
ing.
Same. pPlotT 111 167 spat after June 6-38
separation Oct. 29-88 lz4 19-41 & 1i2
Sauwe. pPlot VII 1567 spat Juliy 17-48
and Vi Oct. 29-58 99 - 19-39 90 101
Gillis Cove bed Large sereened June 2£9-38 _
137 spat Nov. 8-58 61 50-41 i) 37
Gillis cove bed Small screened ‘ star-
187 spat June z29-58 fish

Nov. 8-88 14k 15-85 71 113
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TABLE II.
(Continued)
Place Stock and - Date of plant No. measured Change in modal %
and date plan- & of measure- in sample. position for Mortality dncr-
Particulars ted. ment. living animals ease
in
size.
Stoney Point. "Plot IV 1936 spat June 16-38 87 <2=-45 59 100
and V from trays. Nov. 4-58
Gillis cove. Bed 19386 spat June /37 to
lefé on shells June 15 5&8 16-33 75 110
during 1937
Gillis cove n 136 spat large From June 16
screened . from to Nov. 8-38
trays June 16 to 69 58-51 10 58
Gillis Cove n 136 spat: small
ecreened from  June 16-38
trays Nov. 8-38 122 22-39 34 7
North Basin near 136 spat: large June 15-38
Robert Gillis!' lease from trays Oct. 8-58 116 2e-47 59 110
Miscellaneous
Gillis Cove 156 spat: left
in collector July /37
during 19&7 June 8-48 15-51 240

some left on Jund 8/38
during '87&38 Oct. £95-38 51-61 i I 20



TABLE II.

(continued) |
Place Stock and Date of plant No. measured Change in
and date paln- and of in sample modal pos. mortali- In-
Particulars ted measurea tnt. for living ty drease ﬂ
animals. size.
Gillis cove 1937 spat June 8-38 48 15-50 230
left in OQct. 29-38
collectors
<! deep.
Gillis cove. 1937 spat left
in collectors June 8-58 59 15-50 42 star-230
7' deep Oct. 29-43 fish
(touched bottom) attacks
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SPAT COLLECTION AND SPAT MORTALITY

Collection with concrete-coated egg case fillers.

In all 530 bundles, each of four collectors wrapped in
fox wire, were set out. Approximately o600 were placed in the
water at Crowdis bridge, July ©-le2, ana zob at Gillis cove, July 9-
1l. The spailall maxiwmun hau been predicled on July 8tn as due
on July 18th.

At Crowdis bridge about half the collectors were sus-
pended from the iron work on the under side of the larger of the
two bridges crossing the river. The rest were hung from poles
placed in three banks further down stream on the shoal where the
water was about seven feet deep. Some'twenty collectors were
hung separately on stakes driven into the bottom at "likely" places
for a quarter of a mile above and below the bridge in water varying
from three to twelve feet deep. All received comparatively good
sets of spat and, at the end of the season, showec only slight
differences in the numbers caught and in the growth attained. No
counts were made to determine the actual diversity of the sets at
these different places.

At Gillis cove the collectors were hung from poles in
places which during 1986 and 1957 had pro&en satisfactory. Here the
sets were particularly heavy as might be judged from the high

counts reported for the experimental collectors (table VI.). A%



10 -
Gillis cove the catch was approximately twenty times as heavy as
At Crowdis bridge.

Spat mortality at Gillis Cove.

Iﬁ was found within a week after the peak set that most
of the spat on the plain surfaces of the collectors in Gillis cove
must have died shortly after settlement for their shells were empty
and showed, on the average, that the equivalent of only one to
two days normal shell growth had taken place after settlement. It
was noted, further, that the spat that settled on the wire wrapping
of the bundles surfived in much higher proportion than did those on
the flat surfaces of the collectors.

A similar observation was made in the case of the brush
collectors for while the great majority of spat settling on the
flat blades of the green leaves, poplar, birch etec, died, those
attached to spruce needles, small twigs and the petioles of the
broad leaves, generally survivesand grew normally. :

No peculiar hydrographic, meteorological or biological
condition was observed that might explain this differentizd mortality
direetly. Starvation, related to over-crowding and a low food supply,
is suggested as a possible explanation. Nelson (1930) has recorded
general mortalities among the spat in Bajegat bay but these were
apparently more wholesale involving complete sets. This worker is
‘likewise at a loss to explain the phenomena. In addition to those
collectors placed at different points in River Denys about Crowdis

bridge othner "test" bundles were suspended from stakes on July 17th.
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in Orangedale bay, in Martin's cove, at Stoney point over the
experimental plots and over J. A. MacLean's lease. All of these
showed good sets especially those in Orangedale bay and Martin's
cove.

On the whole the seasdn's catches on conecrete-coated
collectors were good and it might be said that spat collection
was far from being a crucial problem in any part of River Denys
basin where tests were made.

Collection with Brush in Gillis Cove

In order to test the value of brush as a collector of
oyster spat small branches, the largest not exceeding the thickness
of a man's thumb, weré wrapped into bundles about stakes. These
bundles, approximately two feet throqgh and five feet long, were
then submerged and made to lie horizontally &t a depth of two
feet below the surface. These were attached to stakes previously
driven into thg bottom where the water was about seven feet deep
in Gillis cove.

At least two bundles of each type of brush were made up
and in some cases theee. Wnen possible, dead brush cut the previous
winter (1936-238) was obtained as well as the "green" which latter
was submerged, leaves and all, the saue day it was cut. In the
experiment the following types of brush were represented: yellow
birch, dead and green; white birch, dead and green; wild plum,
dead and green; spruce, dead and green; wild cherry, green only;
‘poplar, green only. The bundles were placed in the water on July 16th
and 16th. The various sorts were almost uniformly successful and
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showed a good catch of spat. The broad leaf blades of the deciduous
trees caught particularly heavily but as is pointed out above, most
of the spat on these died soon after settlement.

At the end of the season the dead spruce looked the best
although the superiority was slight. By September 10th most of
the leaves of the deciduous type had fallen off as well as many of
the small twigs. The spruce needles were still attached, however,
and bore many well-grown spat.

In general the brush spat shqwed good growth, survived
better than "collector"™ spat in Gillis cove and proved to be easily
separable from their twigs or needles. The results of the test
would suggest that brush buhdle collectors might be successfully
used regularly as a source for seed oysters in thé Bras d'Or dis-
tricts where production cost must be reduced to a minimum if

oyster culture is to justify itself.
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SPAWNING AND LARVAL HISTORY IN 1938

As in 1937 (Smith 1937) the oysters were slow to develop
sexual products and appeared lank right up to the spawning date. A
summary of observations on the gonads and general condition throughout
the season appears in Table III. These results indicate that the |
bulk of the spawning occurred between June Z2nd and July 8th.

The sudden rise in water temperatures on June 2znd,  &3rd,
and <4th seems to have been responsible fqr the spawning burst which
probably took place on the same days. The oysters in most cases
seemed to have largely U"spawneéd out" on the three dates for sub-
sequently they were poor and watery until nearly the middle of
September. As a result there was only & single but fairly compact
age group of larvae observed in plankton catches.

Size-frequency distribution studeis were made on samples
of the larvae taken in tows with a #18 bolting-cloth net, on various
dates from Gillis cove and River Denys &t Crowdis bridge. An ocular
micrometer and a 6 b. Reéichert objective were used for measurement.
Much of this study was carried out while the material was still
fresh and unbleached by formalin. It was thus discovered that the
colour tints of oyster larvae appear earlier than the seventh of
eighth day after spawning as is commonly stated (Nelson 1981). When
larvae are in the strigght-iinge condition, two to three days old,

and measure 70 in average diameter, a definite rose tint appears



TABLE III.

CONDITION OF CAPE BRETON OYSTEKS IN 1938.

Date Source Number Condition of Germ Cells General Condition of
exam%ned oysters
May 9 Gillis cove GTG Undeveloped and therefore Lank and watery: fresh.
B undetérmined :
e
June 5  Gillis eove = |
from 1'-5' deep |4 g2 Active sperm in some: eggs Spawn layer (ventral to heart,
iy look nearly mature (1 1/1em - 3/16% thick: condition
9 hermaphrodite). better but still watery.
s
Junsg; 8 .Crowdis bridge 3 ‘Mostly immature: those Generally poorer than Gillis
from 5'-8! deep |4 4|1 four from 8! of water are cove oysters. Spawn layer
indeterminate. 1/16 -1/8" thick.
June &1 Gillis cove P~ = Some may have spawned Spawn layer 1¢8% thick. Oyste
from 235! lightly: all ripe: spawn are in fair condition.
"runs" when animal is cut.
June 22 Crowdis bridge All look watery.
from 41-5' deep |7 Five contained active
sperm
July 8 Orangedale bay Spawn layer 1/8" thick.
from 3! deep 2 Seem to have spawned con-
’ siderably but still "run"
when cut.
June 22 Stoney Point b5 Spawn runs: but @o indi-
cation of having spawned. Spawn laer 1/16 - 3/16" thick.




TABLE III.
(continued)

Date Source NO. condition of Germ Cells General Condition of Qysters.
examined
July €6 Gillis cove o
from 2' deep -gﬁ Almost empty of spawn. Very poor; watery and gray-
K brown coloured.
K]
July 28 St. Znn bay it Better than Bras d'Or oysters. |
from 7' deep 615 3 Spawn runs: wmay have spawned Spawn layer 1/16m thick.
a little. Condition fair. |
Sept. 1 Stoney point b Poor watery: gray-brown Very poor:
coloured: no sperm
Sept. 1 South Basin = Same as those from Stoney Very poor.
of R. Denys Point ;
Seot. 6 Malagawatch 6 Fatter thanvlast: creamy OVer
whole body: sweet taste and salte
Sept. 6 Gillis cove 6
Losing gray-grown coluaur and
begin to show creamy: flat taste.
Sept. 26 Gillis cove 16 Local people say, "Oyster have been improving since two weeks":
creamy all over now but still lank.
Stoney point 6
Oct. 19 @ South basin 6 Oysters are in only fair condition: "poor compered with other
yearst: fishermen say. .
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about the hinge line. This is of eonsiderable aid in recog-
nition of larvae of oysters when mixed with young‘of other bivalves,
as is ordinarily the case.

The results of the measurement of larvae appear in Téble Iv.

Larval settlement was carefully followed by counts of
spatfall on experimental collectors exposed at Gillis cove and
Crowdis tridge. The collectors were in the form of sections of egg-
case fillers coated witih concrete, each section having a total surface
area of approximately 105 centimetres. By arranging 6 brackets
in vertical series on an eight foot piece of #9 wiee ﬁeighted at
it slower end, it was possible to mount these scections horizontally.
These were firmly clamped but were easily renewed aqintervals of
from one to three aays, alter wanieh they were filed in envelopes.
The counting oI spal was aone with & blnocular microscope auring tne
winter L9o68-59. The resulis ofi tne counts appear in Tables V and
Vi where the numbers oi spat settling on the lower and upper surfaces
of The sections are reported separately.

In order to establish the mean size of the matured oyster
larva of the Bras d'0Or lakes a series of measurements was made of
the prodissoconch's of freshly settled spat. From a sample of 59,
1926 spat the modal size was height 36Q/ﬂlength 5404, The umode
for prodissoconch height from measurements of 100 1958 spat was

554/000
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TabBLE IV,
(Height)

SILE~FREQUENCY DISTRIBUTION OF OYSTER LARVAE BRAS D'OR LAKES19%8.
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TABLE IV. CONTINUED.
(height)
STZE~FREQUENCY DISTRIBUTION OF OYSTER LARVAE BRAS D'OR LAKES 1938.
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CROWDIS BRIDGE: ©OPATFALL ON EXPERIMENTAL COLLECTORS 1938

1te surface 1! deep &' deep &' deep 43! deep 6%' deep Set on 630 sq.
Up down up Gown up down up down up down  up down CHe Of collector.

Ve | RN S B R, e e, S B R 0O 0. Teredo 1
ALY D 0 0 0 © 9 S S 0 0 0 .. 0 Teredo O
: Mussels

1y L0 %0 . 0 0 0] Q g 0 0 0 0 0 Teredo O
AT e R (e 7 ) g T R 1 0  Teredo 5
VUG e 2 R e L L g LS A 17
TR E e B O U e T N B o o 16
My AR a8 8 41T a0 e BT 0o 2 27
CTL el U M S e e L AR R T o 30
iy agligiies 6 25 B L RlFBIe ks g i g B 140
Ay’ 20{8L 90 45 19 .81 82 B0 10 B 4 sgi g 188
dy 22f42" 2617 11 14 17 46-20 7 8 g 7 217
By Bglor 17 4L 7 . 98«80 i prieslii e 35 Rt s 212
iy 2616 0 3738 - 20 19 .80 182178 5. 5 170
Oy B2 =5 44 395 o3y V1% 6" 8+ B 2 0 84
B S0 N 5N g RN Y R 0 0 18
TR L R TR TS SR T o T 171
(Bis oo REATRE SRR R F (i, Bk L i 548 82
g: Bi2. 0 I00 g R S g g R 0 13
o Ll e R T e e 2. .0 14
S 1 TS U e e T R 0 £ 9

138 U6 243 115 148 146 159 130 96 61 36 48 1,4 12
P 355 Ratio = 0.75 = 1/20

of the set at
Gillis cove
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TABLE VI.
GILLIS COVE: SPATFALL ON EXPERIMENTAL COLLECTORS 1938

ate Surface 1' deep 2! deep 3! deep 451 deep 65! deep Set 1
ol down 630 ¢
12 1 1 1 : 1 4
14

15 1 1 1 7 1 1
16 3 1 2 ) Iy ' 1
17 6 1 2 1 4 < 10 8 10 8 S 4 e
18 S + (5] 13 14 22 <0 zd 14 71 9 56 25
9 8

‘ 21 14 =9 58 = 405 65 311 54. 251 18 # 5EE2i RS
?2 750 380 1140 250 2300 2700 3000 2400 1950 2700 1500 2400 2216<
75} 12 50 380 - 440 520 380 400 930 480 360 6556
8 5 4 16 €0 177 124 @ 1z4 188 g7 108 7L 110 104

B30 e T8 128 e R T e i U T W AR S
0B e A 7 7 5 8 P e Mgt Logi. Uys - iigg e
6 1 1 4 7 5 2 Y9 4 e 6
9 1 1 1 3 6 2 6 1 7 28
4e By 1 1 5 1% %0 1 5 1 4 3
A 1 3 1 7 5 4 3 9 3]

820 430 1230 1080 <960 3640 &770 3400 2570 3750 1920 3150 28, 70(

# On this date only a fraction of the spat on each collector was
counted and the "totdl" set" is & calculated gigure.
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The results. of the measureménts appéér below in tables
VIT and VIII. The study suggests that the ultimate size of Bras
“df{or lake larvae is practically identical with that for.Bidefbrd‘
river oysters and that the larval period under the températureh
éénditions observed 1is quite comparable~ksée Medcof 1939).

The study of the Bras d'Or;lakeévlarvae is summarized
below in table IX. Since regdings were not made wvery day it was
necessary -to interpelate from records in calculating the average

daily water temperatures.



Table VII: ©Size freguency distribution of prodissoconch
Measurments of 59 1956 Bras d'0r lakes oyster spat.

g4 e RS R g g tiEie Ne
Length
in
£70-279 1 " 1
£80-289 | i1 giit, M
290-299 o
300-309
510-319 Tk 2
320-329 o 1
3E0-333 258 2 1 8
340-349 1 3
350-359 1 3 g3 2 12
360-369 2 g 1 6
370-379 WAL g R 11
380-389 2:i%% 1 5
390-339 1 2 3
400-409 1 ' e T 2
410-419 1 1
420-829
430-439 ' 1 1

Totals L LT e g MR ke

Length mode @ 340p
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TABLE VIII.
SIZE FREQUENCY DISTRIBUTION OF PRODISS0CONCH MEASUREMENTS OF 100 1938

. ' <
Size in ocular micrometer divisions

.O .l .2 .5 04 ‘5 .6 .7 .8 .9

7 Frequencies 1 5 gz §

3 2 6:6 6 412 8 8. 8

O

HI0 108 G g8

Made for height SS%P;
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TABLE IX.
SUMMARY OF LARVAL HISTORIES

Date of Date of _ Length of Daily

Locality Spawning Settlement Larval Average water
Maximum Maximum Period temperature

during period
@ 6! deep.

Crowdis '
June 2£-24  July 18-23 <8+ 18.7
Bridge
Gillis :
June g22-&4 July 19-21 28 19.2

Cove
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THE PHASE AND THE RATE OF SPATFALL

On July 18th the experimentallcollectors were reversed
‘several times at Crowdis bridge with the hope that some relation
might be demonstrated between the stage of the tide and the rate
of spat fall, This wes the daté on which‘the maximum set had been
predicted on July 8th. Unfortunately‘the meximum was noﬁ reached
until July z0th. As"a result the number of spat caught was rather
small and the results, summarized in table X, not very dindicative..
The figures suggest that when the ﬁide was falling the sets were
heavier than when it was rising or slaeck. :

Further observations involving greater nuﬁbers of spat
would be interesting.

For a record of hydrographic conditions observed during
the experlment see Table XIII. in the section headed, nSpecial

hydrographic study at Crowdis bridget.
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TABLE X.
COUNTS OF SPAT bETTLIﬁG ON EXPERIMENTAL COLLECTORS
AT CROWDIS BRIDGE, JULY 18, 1938.

Remary

: ourface 1 2 o)
Depth of : on tide
Collector, Ft. up D ape D ap B up D up D up . D Fotals &
: . : cunrent
Times oI exposure
2enrs,
July 17-10:00 a.m.
to :
July 18- 8:30 ¢ S 9 it S 5] o) X 9! L ki DERD 50
25 hr. . Slach
July 18-11:30-2 p.m.0 0 i 9] 0 1 9] g - o5 £) SR ) 4 slzek &
4 rising
Ohl‘.
July 18
8:560-11:50 a.m. 0 1 5) 7 < 9 o ARl YR s ) 54 pFalling
! slack
5 hr.
July 18 i ;
& Peills - LO S:p.m. 0] < E 4 Q & U S A ¥ 1 R | 1l Hising
. . slack
& hr,
July 18 ,
9“pPss TO 8 p.m. ) 4 o 5] (0] L 1 )V 0 R R T <1 Kalling

¢ YRR - LM 780 4 % o 16 8 o 2= B TE

L 100
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PLANKTON STUDIES AND THE CONDITION OF OYSLERS

A very cursory study was made Ol The plankton collected Dy
the #18 bolting cloth net usea Tor taxing the oyster larvae. A
suwmmary of the findings appears In Table XI. 1n adaition to this
study, on September 1st several counts were made of the numbers ol
minute flagelilates in sauples of water from.Gil}is cove and Stoney
point. These showed average populations oI 2o ana oU Ilagellates
per cubic miliimetre respeciively as compared with ob cubic
millimetre for pideford river August U, 1937 (medcof 1857).

Dinoilagellates were the onlLy phytopinaktonic forms taken
in the tows that ever became really numerous. +Table XiI snows that
these were eitner apsent or scarce until the midale of September.
Taple 111, aescriping the condition ol oysters, indicates tnat
ifatiening’ dia not vegin uniil apout this time. The hycrograpnic
recoras snow that the water temperatures were Ialling oIl rapidly
by this date so that even though the quantiiy oI 1004 organisms was
increasing 1ts availability wes decreasing (Galtsorf 1948).

several observations other thnan the actual plankton studies
support the conclusion ihat the Bras aior lakes are relétively "poori,
Tne eel grass there seems t0 remain commonly bright gfeen in appearanée
and free irom encrusting growths oi diatoms. SoAclean is it that the
chief source ol the natural oyster stock 1is frqm xxxxx spat settling on
the figresn’ giades. (The scar ol tnhe blade remains visible on the
unbecne of tiae oyster sneLls Tor seveial.years). To fina clean eel grass
in Frince pdward Islahd waters 1s & rare event. it is a iogical assum-

pticon that iI The water is generally TOO poor tO Support & growtn ol



TABLE XI.

PLANKTON HISTORY FOR GILLIo COVE AND KIVER DENYS> AT CROWDLIS BRIBGE.

Date

Tintinainesa

Oyster (Clam Mussel Ter- Gastro- Cope- Miscellaneous Remarks
larvae larvae larvae edo pod pod
Mya larvae
June 7 000 000 Large greeh'algae cell common:
: no bivalve.

June 14 0 0 0000 Bivalve mostly in straight-

: hinge stage.
June z0 0000 00 0 Q00 0000
June 24 0000 0000 00 0000 00000 0000 Many straight-hinge bivalves. i
June 30 0000 Q0000 00 0000 00000 Clams and mussels large: Teredo g

; half grown.
July 11 0000 Many straight-hinge bivelves. v
July 23 000 000 000 00000 Cyania common Tows contain almost nothing but
: : molluscen larvae.
 BUgs 3 0 OOOOO Dino fl. O A "water bloom" of gastropod
: - Diatom 0 larvae that are over-grown with
P an unicellular green alga;
looked like an Anabaena bloom
in fresh water lakes
Aug. 15 00 0000 Dino fl. O More straight-hinge bivalves:
' Diatoms Q0 Teredo ready to set
Aug. 29 0 0 0 000 000 Dino fl. O
Diatoms 00 Scanty tows.

Sept.l7 Q00 000 Dino -f1. Q00 Few bivalves.



TABLE XI.
( CONTINUED)

Dictoms OQ

Date Oystef Clam Mussel Teredo Gastro- Cope-  Miscellaneous Remearks
larvae larvae larvae larvae larvae pod
Mye.
Sept.&gl 000  Dino fl. 0000 Few Molluscan larvae
% Diatoms 00
Qet. .3 000 000  Dimo fl. 000  Reduction in anumbers of diatoms
' Dieatoms 00 and dinoflagellates.
Oct. 19 ° 0000 Dino fl. 60  Ppeak of diatom -and dinoflag. is
Diatoms O paste ;
Nov. 3 00 Dino f1: O Scant tow..
- Nov. &8 0 Tenophores
common
Dino fl1. O
,_OCt; 12 000 0000 Dino fl. 000 Still quite a few diatoms and

dinoflageillates.
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encrusting aiatoms, it would be likewisé incapable of proaueing any
quantity oi phytoplankton. .

Throughout the entire season the water in the lakes was
Oobservea TO bpe remarkaply tlransparent. It was comion to See pbottom
at iwelve feet on caLm'aays and on several_occésions it was pdésiblen
to see the bottom at Crowdis briage, twénty-twp feet down. in
Bidelord river during the summer iﬁ’is usualiy impossible to see
bottom in seven Ieet ol water. Great clarity oI water is wually
assoclated witin a Low planktionic yOpuldElOﬂ.

These considerations support tihe beliel that the prevalllngly
poor condition of Bras alQr OYSEGIb is to oe expléalned on the pasis

01 inaacequate food supply.
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STUDIES ON SURVIVAL OF OYSTEHS

An investigation of the factors influencing survival of
small oysters was begun during the summer. Several plants of small
oysters were made at points showing a wide range of differences in
depth, bottom character and exposure to wave ‘and ice action. Besides
this, a study was begun of the natural survival dealing largely with
the 1937 spat whieh constitute a particularly prominent sector of the
natural stock. None of this data is sufficiently complete &0 present
at this time. The writer expects to continue the work during the

coming summer and to present a larger body of data in the 1989 report.
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S5T. ANN BAY OYoTERo

Oysters transplanted from the Bras d'Or lakes to St. Ann
bay in 1936 were examined Sour times during the season but on none of
these occasions were they found to be in good condition.

In May they were nfairm to "poor", many thin and watery
but on the whole not so poor as those in the Bras d'Or lekes.

July 28 < The condition had improved slightly and spawn was
developing forming a layer, on tne average, about 1/16" thick just
ventral te the heart. Some looked &as thougn they might have spawned
a little.

August 17 The oysters were in about the same condition as
in July. Some of tThe males contained active speri that "flowed" when
the body was cut. They were better than the Brad d'Qr lakes" oysters

on the same date.

September 2 The oysters are in slightly better condition

than in the Bras d!Or lakes but still only ¥"fair" to "poorm,

By mid-October the condition had improved only very slightly
over that in September. ’

Plankton Tows and Temperatures

On the dates listed above tows were made. In no case, howevs
were oysterclarvae found in them. It is significant that the St. Ann
plankton tows always contained a much greager quantity of phytoplankton
than those from the Bras d'Or lakes, yet in spite of this there was
only a slight difference in the condition of oysters in the two

places.
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Tids eircumstance is no doubt partly the result of the generally
lower temperatures in St. Ann bay. At no time was a temperature
as high as the oyeker's spawning thresihold (20°C) recorded.

The limited set of observations points to the con-
clusion that food materials were‘present in fair abundance at
St. Ann bay but that low temperatures prevented the oysters from
dlizing them to any gres&t extent. Furthermore, temperature con-
ditions while permitting the devilopment of sex products were
never favourable to any considerable spawning, if, indeed, they
permitted.it at all;

Starfish Problem.

In the sections of this headed "Rearing Experiments",
it was noted that many lots of small oYstefs planted on the bottom
suffered heasvy mortality. Staffish are largely responsible for this
loss.

During the summer a record was kept of the starfish removed
from a Gillis cove experimental plot 30 feet swuare stocked with young
oysters of the 1936 and 1237 sets. On the three dates, July 7, 23
and August 20, 70, 400 and 100 starfish, were removed respectively
from this area. The animeals were mostly small, averaging from £ to
3 inches in diameter. The water over the plot was 2f' deep at the
shoreward side and 43'on the seaward side.

Starfish were common on the beds‘at Stoney point throughout

the summer.
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The 1938 season mu t have been favourable to the
starfish for in the fall of the year the eel grass throughout
the wholgiginﬁivér Denys was heavily populated with the
. small white young, measuring approximately 1.5 cm, in diamester.

Protection against shipworm

Parts of two trays which had been painted with the
standeed tar-copper mixture in use in Prince Edward Island suffered
from the attacks of shipworm. <The destruction ®n one case was not
attributed to the failure of the coating for the section attacked
had a "wind" edge and the painting had been done over the bark which
subsequently came loose leaving an area of free entry for the
settling shioworm larvae.

In thg second case the wood attacked was planed lamber
which was covered with less of the preservative than the rest of
the tray which was made of unplaned wood.

In 1937 copper paint was used successfully as a pro-
tection so that 1938 was the first time that the tar-copper
mixture had been tested in the Bras d'Or lakes. The sets of ship- :
worm in 1938 was very heavy and, judging from the plankton catches,
probably came in two waves - one early and one late in the season.
The resulté,of the season's trial would suggest that adequate
protection of wood against shipwom in the Bras d'Or lakes 1is

afforded by the mixture in its present form.



THE AUSTRALLA MUD WORM

Approximately 75% of the soft bottom oysters fished at
Crowdis bridge in a sample in'early September showed M"mud blisters®
on the inner surfaces of the shells. Nome of the "hard bottomM
Bras d'Or stock encountered throughout the season showed this
infection. WMrs. C. J. Berkeley of the Paeific Biological Station,
Nanaimo, B. C., had examined a collection of worm removed from the

blisters and identified them as Pélydore Ciliata (Johnston). Taken

from blisters were also two small specimens of Nereis succinea

(Leuckhart) whose occurrence there, lirs. Berkeley regards as
adventitious.

P. ciliata is apparently a very widely distributed animal.

An account of the trouble it has caused in Australia is given by .
Whitelegge (1890). It seems iinlikely that it would ever create a
serious problem in this country where only nard bottoms are used to

any extent for the rearing of oysters.
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A NATIVE OYSTER DRILL

When fishing up‘sapples of 1937 spat which had beeh
recred on the bottom at Stoney point twelve small drilled oysters
were found whose mean diameters ranged from 2.4 to 3.6 em. and
averaged 2.9 ecm. All were "nétural" eel-grass spat apparently of
the 1937 set and the twelve constituted about 1% of the total sample.

These shells were kept and taken to Ellerslie. According to Dr.

A. W. H. Needler, the driliings resemble those of Polynices heros,
a common gastropod at Stoney point.

No drilled shells were found in Gillis cove where
Polynices is seldom seen. No "collector spath" were ever found to
have suffered from these attacks. It seems hardly likely that this
native oyster drill will ever present & serious problem in these

waters.
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SPECIAL HYDROGRAPHIC STUDIES AT
CROWDIS BRIDGE--JULY 2nd and “18kj, 1938.

The accompanying data were collected at &he time of a
series of observations on spatfall described elsewhere in this
regort. Although the records. are scantylin number they illustrate
sejeral interesting points.

Apparently there is a slight tide in the Bras d'Or lakes
whose regular cycles can be traced in spite of more conspicuous
day-to-day changes in wafer level which are regarced as s#iches.

The total fluctuation in water level at Crowdis bridge
on the two dates July &nd and July 18th was 45 and 5 inches
respectively. (The moon was at it 8 first quarter on July 4tﬁ and
in its last on July 2£0th). |

The layer of fresh surface water at Crowdis bridge hmas a
varying thickness dependent on the stage of the tides and the amount
of reecent precipitatioh. On July <nd it varied from three feet at
high tide to one foot at low. On July 18th it varied from one to
two feet at corres . onding tidal phases. There had been considerable
rain just previous to July 2nd but little just before July L8th.

A theruwocline corresponding in position to the halicline,
which latter is usually conspicilous, may or may not be present at
Crowdis bridge.

The current speeds were measured by timing the movemeﬁt
of a free-floating buuy to the lower side of which was attached,

by a lead of variable length, a set of sheet zinc "wings".
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SPECIAL HYDROGKAPHIC STUDY AT CROWDI. BrIDGE--JULY 2nd.

Tide Curr- Dp. Water Sal. Sps

Time . ¢ ¢.and Water ent in Grav- (T) Remarss:
direct- level speed ft. teump. ity (Weather etc.)
ion ft/sc.

10.15 a.m. going 4r 5" 0.1 Sur. 16.0 1.8 1,0013 18.0 Cloudy: fresh SE
under aut
bridge L .16.7 6.4 1.0048 18.&2 Thr fresh layer of

< 18.0 16.1 1.0120 .18.9 surface water is
&  18.0 19.2 1.0144 19.0 brown due to recen

é 180 19:2:1.0144% 19,2 Tainss below 21 is
clear.

10.45 a.m. Sur. 16,2 B.4 - 1.0008 17.8
over shael &Y, 2B '§8r 10088 LT .1
12.30 p.m. com- 41 4n Q0.6 Sur. 16,7 £.8  1.0021 18.4 Cloudy: fresh SE
under ing e 168 2.8+ 180280+ 16856
bridge in 0.6 2V 16.7 4,6 .- L0109 1972 ‘
0.5 3 177 -1I7.9 170166:519.3

5] 1% 19.1 1.0142 19.5
18.45 p.m. suri 17,0 B0 10013 19,0
over shoal 1

< 1658 "8.0 + 1500%% 10,0

3 170 ¥ 0 1.Q8D1F -19.%

5% 17.8:.91%.4 130160 189

2.10 p.m. com- 411nc 0,58 “Surs 1729 8.6 X007 19.0
under ing 1 17.4 5.7 1.0042 18.7 Cloudy: light B

bridge in b L6 9dY - 1.0087 1940

0%50 3 17.8 17.4 1.0130  19.0

et B 18.0~ 51861 10148 1 1908

Over shoal sSur. . 1.008 18.0

3.7
11 5.9 1.0029 18.2
& 5.8 1.0040 18.8
8.6 1.0065 18.3
i8.4 1.01406 17.3
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TABLE XII, CONTINUED

Tide Cureent Dp. Water
Time and Water speed = in Sal.s .Sp.
Direct- level ft/sc. ft. Temp. Gravity (T) Remarks:
ion (weather ete.)
4.45 p.m. going  4' 3" 0,62 Sur. l7.2 2.4 1.0021 16.0
under out 21 1%.6 6.0 51.0062 16.0 Cloudy: light SE
bridge 0.32° & ~17.6 lek6 1.0101 16.0

6 17.6 18.8 1.0127 16.0

OViER SHOAL Sur: 17.8° 2.6 10088 "16.0
2! 17.5 4.4 1.0036 16.0
S W& T LSN08T 16.0
5 178, -15:3 1.0120 .16
0:80  Sur.
6.50 p.m. going 4t 1n 2 17.2 4.1 1.0054 16.0 Cloudy: fresh east
out 0.7 3 170 8.6 .:130089 % 16,0
S 18.0 19.1 1.01498 16.0
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TABLE XIII.
SPECIAL HYDHOGRAPHIC STUDY AT CROWDIo BRIDGE--JULY18th.

(moon almost at 3rd quarter)..

Tide Water Cur-

Time and rent Dp. Water Sal. 8p. (T) Remarks:
direct- Level speed in * Teump. Gravity (weather etc.) |
ion at dp.ft.

8.50 a.m. going 41 51 Q.26 1 2e.l 16.6 1.0107 26.% Fair; fresh west

out & BT kB0, 0LRE . 26048108
D15 8R.Q " g6 10T 26,0
falling 4= yRbey k0.7 1018l - 86.8
ft/sec.

9.15 a.m, See 41 gn Tide slack at 6!
re- Gepth but still
marks going out at sur.

falling {
11.30. 8., going: 4" 6Fv0.16 .1 . “B3.2° 18.0°1.0072 “26.6
out ¥ 2R 1976 13018 6.1 Fair; fresh SW
falling 3 28«8 195973 0150 R63T
4 23,9 TR0,/ I016S6" 6.1

1.30 p.m. rising 4' 4" 0.20 i 20«4 19.1-1.0125 26.8
coming & e S 19.,0F J0RE9 . BEGS0
in S 28«8 1IFTL. 0183 8b.8

& e, 19. 7 101338 285633

2.80 p.m, rising 4t 2n 0.31

' coming
in

3.00 p.m., rising 4! 1n 0.35 Wind is now due S.
coming

in

€4.1 18,7 1.0127 2z4.6
<d.7 17.0 1.01156 24.3
2.8 '19.5 1.0188 24.7

(v
.

Ll
(@]

p.m. coming 4! 1n 0.3
in

(O3B AR
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TABLE XIII. CONTINUED
Tide Current
Time and Water speed Dep-Wat- Sp.
direct- at dp. the er  Sal. Gravity (T) Remarks:
ion level 1'-2' in  Temp. (weather ete.)
ft/sec.ft.
5.00 p.m. going 4t 1n 0,16 i & 24.1. 12.6 1.0082 24.4 At 5.00 p.m.
out 2 3.7 16.9 1.0114 24.3 thunder shower
o Rd.1 '19.7 1.0135 £Z£4.6 fresh to strong W.
6.00 p.m. going 41 2n Q.7
out
falling
7.00 p.m. going 4! 3" 0.4 1 13.6 1.0088 24.7 Light south west.
out < 15.8 1.0021 %4.6
falling S % 17.8 1.0120 £24.8
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HYDROGRAPHIC OBSERVATIONS IN CaPE BRETON--1938

Records were Kept of temperature and salinities at
Gillis cove and Crowdis bridge as in 1937 and in addition at
Stoney point over the experimental plots.

Readings of surface temperatures were made from a
common mercury thermometer graduated in °C and of depth temperatﬁres
from a peversing thermometer. Water samples from depths were
taken with a citraté bottle that could be opened below the watef
at any desired level. -

Salinities were calculated from hydrometer readings
made With.a Knudsens hydrometer No. $0z0.
The season's observations are summarized below in

tablilar form.
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HYDROGEAPHIC OBSTRVATIONS IN CAPE BRETON--1938

- S— - - O —— e —

——Records were kept-of—temperatures and salinities &8tee

T— Y

Gillls cove and Crowdis bridge 2s in 1937 and in addition at °
. Stoney point oyer the experimental plotis. 1.2
Read&ngs of surface temperatures were ﬁh?é frgﬁ‘a
common mercufy thermometer graduzted in ©C and of %Epth téhperatures

from a reversing thermometer. Vater samples from depths were

taken with a citrate bottle that could be opennd.%eﬂow‘khe water

o

at any desirem level.
Salinities were calculated from hydromgter readings

made with a knudsens, hydrometer No. %5020, S
The;season's observations .are. summarized below in

tabular farm.
-2(‘. .L~.,-
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GILLIS COVE

Date Time Depth Tide Weather = Temp. Sp.Gr. (T) sSal. Remarks
fune 20 11.00 a.m. Sur. Cloudys light 18:2
£ south west 18.0
5} 17.8
6 17.7
10 17T
June 2 S.460 p.ms Sur. Bright: fresh 2.7 1.0k29 27.4 20.0
i 1 south west 21.8
7 3 <0.8" 1.0128 &27.4 19.9 At other stak
3 20.6
6 R0.£ 130150 28,0 20.3
9 25 Mo s Bl o At another sp
hune €5 8.,00 p.m. Sur. L 'Bright;light 24.8
) west <4.0
6 215l
9 18. %
une 27 .00 p.m. Sur. H Light:south 8.7
5! west, cloudy <0.0
6 rainy 9.2
9 L&D
pune 80 11.45 a.m. Sur. H. Bright;fresh 19.c 1.0180 2.0 18.3 Water very
, west cloudy with
3 18.8 1.0140 Z£1.8 19.5 recent rains:
6 18.2:.1.0146 22.0 20.4 the clay make
9 17.5 1.0146 Z22.1 20.4 it red.
Euly 4 12.00 noon Sur. H. Cloudy, rainy 18.0 Water is clea
31 1light north -~ "18.1 again.
6 east 18.0
Jaly: 8 9.45 a.m. Sur. H. Light South I8.28 1.0¥38 '16.5 17.2 At stake,
21 east, bright 1.,0145 16.4 18.7
5} 18.0
6 188 " 1.0E84 " '16.5-19:9
11 130G < 4, 0108 4 7.0 20.5
uly 9 4.20 p.nt. Sur. L. Light, fresh 22.5 At stake
3! south 221
6 <1l.8
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GILLI> COVE

Date Time Depth Tide Weather Temp. Sp.Gr. (T) sSal. Remarks
July-1l «10.E5a.m. Sur. Bright fresh £20.8
31 southwest 20,3
6! 18.0
July 13 11.00 a.m. Sur. Raining L7577 2
6! coll 12,8
July 15 5.00 p.m. Sur. L. Bright:fresh 21.3 1.0140 2%.1 19.9
31 south B15ow 1. 0142 828 2021
61! 21.0,: 10142 . 2859 20,1
g1 gAY “1,0148 -23.8 20,8
July 186 5.0 p.in. Sur. Fair 23,8 A rise yeste
ot 0.0 day.
6! 20T
July 17. 3.45 p.m. Sur. H: Fresh SE 24.2%
3! 4.1
6! 235.0
July 21 11.00 a.m. Sur. H. Cloudy light Q2.4  1:0142 0.2 19.4
31 west ok, 9 IN0L8L " 20588050
6! 2led '1:0154 .20.8 21.1
July 25 2.00 p.m. Sur., H. Light SW 29.8
ot bright 287
6! B2.9
July 27 12.00 noon Sur. H. 4.7 270117 :-19.8 15.9
31 4.1 1.0154 .19.8 20.8
6! 28.8 - 170100 +19:.9-20.9
Aug. 3 - 3.00 p.m. Sur. 3R Bright,fresh 25.3 1.0152 22.0
&t west by north 26s1 1.0161 21.9
6! : =4.8 1.0155 21.8
Augo 6 5000 P.mo Suro HO Briéht. 27.&
S <6.5
61 4.4
31 21.9 1s01b2 . 0.6 £0,8
6! 81.0:"1.01k54 "20,.8.:21.1
‘ ;2! Q) O 0154 2fi0 2/ 0/
Aug. 22 915 pom. Buri <L £d.2 1.,0145 24.8 21.7
5% Bovi T Ad0148 .. £5.1 .81 7
61! £3.0 1.0146 25.4 21.5




o MR
GILLIS COVE

Date Time Depth Tide Weather Temp. Sp.Gr. (T) sal. Remarks
gept. 7' 5.30"p.m.  Sur. & 1808 TV0LTR 15,3 286
S 18:.6'¥1, 0178 158 2.8
61 184277 150178 15.95 £2:8
Sept.1l6 10,00 a.m. Sur. H Light west, 1T, 9 Ls018T . 20.3 232¢0
31 cloudy P T kaBl67 20,0 B2 8
6! Lo 4 U165 80,3 22.5
Sept.27 2.30 p.m. Sur. H. Fresh south- 16.7 1.0185 8.0 22.3
a1 west d828 250187 “8i0 £2.8
6! 16. 1.0186 8.5 8&.9
Qect. & 5.45 p.m. Sur. H. Light east 1#.6 1.0169 8.2 0.3
3! 1.0177 =9 R1:S
6! 14.6° 1.0179 8.0 21.6
Oct. 11 10.00 a.m, Sur. Hs Light north" 1.8 ~18.6" 15.6
a1 IR, 7 16,0 16.0
61 130500, 15.7
Qct. 19 11.00 a.m. Sur. H. Fresh south- 11.6 175 15.4
6! west B2 B BV o 15.3




HYDROGRAPHY AT CROWDIS BRIDGE

ooy AL . o

Date Time Depth Tide Weather Temp. Sp.Gr. (T) Sal. Remarks
May 14 3.00 p.m, Sur. Out Cloudy bat -10.8 . 1,0081- 120 2.7
<! clearing 11,0024 - 11.1% 3.1
a1 fresh west 10,8 L. 002" 120 2,8
4! 1.0085 10,8 9.9
51 X0, L4 1. 0130°10,.0: 15.5
6! 8,8 +150128 11.2 15.4
1=zt 8.0 '1.0160 10.4 1915
May 19 $.00 p.m. Sur.Go- Bright: $836 7 E. 0Dk 2050 1.8
1' ing light west 12,9 -1.0080 178 1,9
2! out bréeze 2k A 008 1941 1.9
& Qs | EM12Q 188 15.8
6! Ol + LS 18,7 18T
o1 8.8
12 e . Ol 0202 36.5
May &5 3.45 p.m., Sur. " 16.4 1.001l& 19 0.+158
1 Fova w1 0083 "LkBs8 ' B5.%
2! almost 13.5 1.0035 17.0 4.4
3t - slack kledy 10808 1638 Y85.2
6! YL TRl <DES8 - 18.0: 174
g1 9.6 1.0145 14.8 18.3
May 26 3.00 p.m. Sur. " Bright B i 4 S
2! fresh wind 15.0
5! low west 15.8
61 15.8
11t 8.0
May <8 3.00 p.m. Sur.go-~ Bright: 16.7 1.0076 19.4 10.4
2! out fresh east 14.4 1.0194 17.0 15.4
S 14.1 1.0109 18.0 14.4
6! 13.4 1.0124 15.4 15.7
12t A5+ E. 0358 16538 17.%
May &1 2.40 p.m. Sur. high Bright: 18:%. 40028 22.8: 4.0
1' going light no- 17.7 X.0025 21.6 4.0
3! oub rthwest 15.5 1.0114 %£0.8 15.8
6! 1917 %.018F 183 1640
L 142 1.0126 1206 17,9
June 4 6.00 pem. Sur. High Bright: 20.L “1.0Q088 1457 11,5
2! goling light west 18.7 1.0087 15.0 10.8
3! out l6.% 1.0147 16.0 '18.8
6! 13,9 L. 0188 :16.0°19.,9
a1 11.3 1.0159 14.9 £0.4
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HYDROGRAPHY AT CROWDIo BRIDGE

Date Time Depth Tide Weather  Temp. Sp.Gr. (T) sal. Remarxs

June 7  11.30 a.m. Sur. High Bright: 18.1
1t almost light W. 183

<! slack 2 6l 3
6! 16.7
12 14.3
June 11 5.00"p.m, Sur. Low Bright 23,8 1.00589 18.4 =7.9
1t going fresh W. 2l.% 1.0068 18.% 8.3
sisont. 5 18:8%:1.0065 18.1 8.6
31 . 18.%5 1.014]1 18.3 18.7
6! I%b. - 1.0145 19.1 19.4
11t D e 10189 18, 9RO
June 21 11.30 a.m. Sur. High Bright 20,0 1.0029° 274 6.8
&' com- light east 19,6 1.0098 £2£6.9 15.0
41 ing 19.4 " 1.0112. 28%7.8 17.6
6!  1in6 198l 3l 0181 - 28019 .3
o1 187 -1.,0128,: 28,0 :280.0
‘June 14 10.00 a.m. Sur. High Fair: 20.4
| £t coming fresh W 18.9
3! in 18.8
6! 18.4
11 158
Jung 22 12.30 a.m. Sur. High Bright 4.0
1 light NS k3.8
2! 25.6
31 ©Sed
% 4' 2108
5! (bottom) 210
June 23 3.00 p.m. Sur. Low 4.7 :
1t going 4.6 z over oystex
o' out 4.3 bed
41 £5.9.
Sur. 22.4
1t 2.4
P L4
3 2R ed Under bridg
! 18.1
6! 16.7
12t 6.7
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HAYUROGRAPHY AT CROWDIo BRIDGE

Date Time Depth Tide Weather Temp. 8p.Gr. (T) Sal. Remarks
June 24 4.30 p.m. Sur. Low 5.0 Qver oyste
2! slack 4.7 beds |
41 24.0
61! 19.8 Under
a1 187 bridge
June 27 4,00 p.m. Sur. Lo® Rainy 19:2 Over oyst
&' going 18.3 beds
6t out 12.0
June 29 4.00 p.m. Sur. High Raining 1765715009 7« 15:0:11+3 Over oyst
S!' going 18060120148 16:3-17.8 bed
5! - oud 18.6 1.014c 14.8 18.0
! 18.7 1.0148 15.1 17.9 Under bridg
July; & 8.5 p.m, Sur. High Cloudy LYy 240088 1830 5.7
1t coming 1ight 17.5 1.0029 18.2z 3.9 Over oyste
T east i7.4 1.0040 18.3 5.3 béds. Wate
S 17.5 .1.0065 18.3 8.6 1level 4! 1t
St 17.5 1.0140 17.9 18.4
July 4 £.00 p.m, Sur. High "¢cloudy 17,0 Over oyst
4! coming raining 17.% bed
ot 4n light E. 1797
July 8 1£.00 noon Sur. Low Bright 18.7 1.014%2 #15.8 18.&2 All but #
! going light 18.4 1.014% 16.0 18.% below bridg
3! . out south 18.8 1.0146l1#l6.1 18.7 at the bar
St east 18.¢ x¥x5x 1.0148 16.2 19.0 where colle
1z 17:5 1.0150 16.4 19.4 tors are h
July 9 5.00 p.m. Sur. Low Fresh to R O over oyster
&' going strong 2.0 bed
6! out southwest 20.8#
July 11 12.00 noon Sur. Tide Bright 17
3t low 18.9
6t slack - 4t 13n B82S
July 13 11.30 a.m. Sur. Low Ry 4 Over oyster
S' coming 19.0 bed
5t in 1911
July 14 10.00 a.m. Sur. Low ' Bright 1.0078 83.85 11.7
&' almost  light 19, 7 X, 0128 24 0.178
é! slack south 13.0 1,013 24.0 19.
5! coming east 18.1 '1.0128 g4.1 18,8
gyin 19.0 - 1.0184¢ 23.7 19.4
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HYDROGRAPHY AT CROWDIS BRIDGE

Date Time Depth Tide Weather Temp. Sp. Gr. (T) Sal. Remarks
July 16 10.00°a.m. Sur. LF cl.2 Rl i Over oyster
51 20.8 bed
ot out 1915 A rise yesterday
July 18 11.00 1Y LF  Fresh SW £3.2 1.0072 26.6 1.80
2! e L0100 . 86.1 18,6
S BeaQ Bl JOES6 . 26,7199
41 2l.9 k0188 " 26.1 20.0
July 21 12.00 noon Sur. L 443" 229 Over oyster
S 28¢5 bed
6! R D
July 23 11.00 a.m. Sur. <'4"” Fresh W. 19.6
' LF 19:8
61 20.8
July &5 0,00 p.m. Sur. LF Bright: “4.8
ot Z19n .fresh W. 23.9
o el.s
July 29 2.00. pem, Sur. H Light east £5.7 1.0109 19.8 14.9
3! £8.95 ,1.0144 19.7 19.4
6! o000 19.6 30T
Aug. 3 200 p.m. Sur.. LR Bright 20040080+ 8501259
S 1light W. 24 oMo 1.0084 22.2 13.6
6! R 1301 BS REed &l ed
151 19:8. “lelDy. Rk 'ER8.1
Aug. © 12.00 noon Sur. c8.&
31 £4.9
6! ©Oel
121 gLt
Aug. 15 9,00 a.ms Sur. I Bright 21 . 0L 00872 238 &9
St light W. aoed . 150180 24.3:19.0
6! 22.¢ L1.0145— 24.0 280.9
Aug. £2  3.20 p.m. Surs cloudy 24,3 1.0102 22.8 14.7
31 fresh SW - 240, 1.0112 23.3 18.2
6t 2824 . 1aQla%. 28.9 20.9
Sept. 6 4.00 p.m. Sur. LF Bright 202 1.0098.:-16,.5 1.4
5 fresh W. SO DA A D T kT D
6! 8040 ' 1.0388 15.8 21.5
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HYDROGEAPHY AT CHROWDIS BRIDGE

Date Time Depth Tide  Weather Temp. Sp.Gr. (T) ©Sal. Remarks
Sept. 13 4.00 p.m. Sur. H Cloudy 17:9° 20027 €08 451
a1 raining 1802 L1 8158 2044212
6! 179 LiQl6o: 20.4 22.1
Sept. 24 12.00 noon Sur. HR Bright: 18.0 1.8092 13.0 11.1
St fresh W. 18,8 . L. 010 "15; 03058
6! 188 1. 0169 18: 02kl
Oect. 4, .9.,50 a.m., Sur. HF Light w. 10.6: 1.0021  11.5 1.8
St 119 1.0882% 13.016°8
61! 12,0 1.0159- . 15.8 18,9
Oct. 11 2.0 p.m, Sur. H Fresh NW 10.9 1.0046 15.7
St 3330 S AL DERT T 1508
68 IR T QR E8 T LD T
201 1840 71,0163 15.8
et 19 5.00 p.m. Sur. HF Light W. 11.0 -1.0082 15.3
ot 1%.% . 1.0150 15.0
6! I8 0 R OIS *-19. 3
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HYDROGRAPHY AT ORANGEDALE WHARF

Date Time Depth Tide Weather Temp. Sp. Gr. (T) Sal. Remarks
May 18 4.30 p.m. Sur. H Cledring: N 9. 71,0072 F10,7 B.8

1t E fresh 1.0074 10.8 8.4

<! breeze 1.01i2 1ll.% 13.4

S 9.8 12119, 10,634 .8

6! 8.2 1.0149 9.2 17.8

8! (bottom) 7.6 1.0160 8.3 19,2

May =1 4.00 p.m. Sury L. Drizzle light
11 .4 T L0079 X8:0 "9vd
at NW 11,4 L 0108 - 12:8 18.8
31 1.4 1.,0109 "13.0 18,3
7 110
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OVER STONEY POINT BEDS

Date Time Depth Tide Weather Temp. Sp. Gr. (T) Sal. Remarks
May 18 3% 30 ‘p.m. Sur. Clearing: 102" 1.000%. .18:1 6.5
St fresh NE 9.7 1,0113: "T1.0 18.4
61 8.6 71,0182 1L45 14&.7
121 6.1 1.0158 949 19:2
May 21 330 "p.me Sursy I Drizzle NW 11.5 1.0096  13.5 11.6
1t breeze light 11.7 1.0107 1%.% 13.&
o 11.4 1.0120 13.8 14.9
6! 10.8 1,018 " 13+9.417:0
gt 0.7 1.0149 12.5°18.4
PR S8 1.01%8 100 80:9
May &6 4,00 p.m. Sur. L Fresh NW 16# 1.0119 19.9 1l6.£ # Records
o1 157 1.0118  18,7'16.1 observed.
6! .2 1.0122 19.8:17.5
o 14.4 1.0123 20.0 16.7
15¢ 10.0
May 31 10.00 a.m. Sur. L. Brightelt. 14 .3 1.0129 < 18¢d 47,1
1 west 14,2 - 1.0130 " 18.8 17.4
ot 14,1 1.0130 16.7 16.9
o1 12.8 1.0140 18.%2 18.4
June 4 3.80 p.m. Sur. Bright, 3 10 10017 198 18:3
! fresh NE 18.7 %0180 .;17:8' 305
ot 1138: 1/0E625 T80 8047
June 10 s ORTpim, ‘SUrs Light 8W:  16.5: 1.0159" 12.0 19.6
1 fair 1658 10153 1.0 18.0
o 1534 <1301b68: 11356 ‘19.1
6! 5.0 140008 4286 . 195
1=t iD.6 150167+ 11,8 2055
June 2z 9,45 a.m. Sur. Hs Bright: 16.4 1.0120 30.0
1 light NE 19.0 no figures to
<!) at stake 18,8 1.0125 £Z9.1 translate from
&t 18.0 1.0183 30.0 in tables
6() 8 18.4 1.01g7 30.0
9) ) Off shore 16.8 1.0132 29.9
June 235 7.50 p.m. Sur. H. No breeze Z1l.1
2! clouding 20
6! 19.8
o1 17.4
June 24 5.80 p.m, Sur. Bright: PR a3
2! fresh NW B B
41 18.0
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OVER STONEY POINT BEDS

hate Time Depth Tide Weather  Temp. Sp. Gr. (T) Sal. - Remarks
june 30  3.15 p.n. Sur. Bright, 1912+ 90188, £¥.3 1941
a1 fresh W. ¥8,7 . 130140+ 2).3 19.4
e tige high ™ 1I7.8' "~ 11,0153 21 .3¥:81.1
o 169 X 0P88 #2138 2147
}uly 9  6.00 p.m. Sur. L Fresh SW = £20.6 ‘
S today 19.6
6! 19.0
fuly 11 9.00 a.ms Surs Dull 18.5 1.0146 18.7 19.4
2! raining 19.6° 1.0147 .18.6 19.5
St 19.5 -1.0148 .18,.7 19.7
o1 16.7
ruly 16 5,00 p.m. Sur. Bright: 0.3
ot light NE 20.8
6! 18.1
julg 17 13.00 p.m. Sur. Bight 2l.5
! &l .0
6! : <0.5
july 1 10.00 a.me Sur. H Cloudy: 0.2 :1.0148 20.8 20,4
&1 light W. 2l.7 1.0149  21.0 <0.4
61! 19.9: 170180 - 80,8 21,8
91 18,85 1 016K R0, 8 82,1
july 27 . 10.00 a.m. Sur. H Bright 23,0 1.0152  19.8 20.5
ot iight w. 23:+0° 120158 -19.6 20.5
6! £2e.7 1.0152 19.4 20.4
g1 1.7 150163 196 RL.8
Aug. - d 8.30 a.ms Surs Bright 2«7 +1.0149 "B1S8 2046
3! light w. 2.6 1,0148 £1.9 20.5
61 Sewd 1sO0F8S. . BT &8IL2
iug. 6 8.30 a.m,., Sur. H Bright 20.9
3! light NW 28.7
6! 2548
ing. 18 4.00 pmm. Sur. H 1.0 1.0148 23.0 2019 What look4d
31 <0.8 Z10151 21.5 £20.9 like water
61! 0.7 1.0151 £21.6 £0.9 bloom proved
to be & bunch of verliger
iug. 22  7.00 p.m, Sur: L Light W. 25 1.0152 24.6 <2.0
St oRia L.,0156% . 2540 22.0
6' Er&o

9
0
8 1.0153 24.8 Bk.<
T 290176 +15.4 2.1
!

Sept. 6 10.00 a.m. Sur. L. Fresh W. 9.

a1 bright 13, )
o Y ST S PR LG SIS K
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OVER STONEY POINT BEDS

Date Time Depth Tide Weather Temp. Sp. Gr. (T) Sal. Remarks.
Sept. 16 9.00 a.m. Sur. H. Ciouay 17.4 '1.0167 19.8
o light W. 17.5 120167 £0.0
ot 17,8 “1S0X&H 20,0
Sept. 24 9.00 a.m. Sur. H. Bright: 206" 1076 k3.0 2.0
3! light W. 180 . 0178 18R 2o %
61! 18,4 :1 0179 13,0 82.%
Felt SR 4,30 p.m, Sure. He 12,3 1.0178 8.0 21.5
| 61! 14,8 33018l 8.2 21.8
Qet. 11 11.45 a.m. Sur. H. Fresh N. 1925, L EOLTD % k§.O
31 1358 310160 '15.4
6! 235.8 100797 <159
oct, 19  3.00 p.m. H Fresn N.. 12.3 1.0180. :15.3
18406 50180 15,1
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MISCELLANEQUS OBSERVATIONS

Depth
Date Time Tide  Weather Temp. Sp. Gr. (T) Sal. Remarks
July 1 4,00 p.m. Sur. HR Bright 19.0- 1.0007 21.3 1.8 Orangedale q
2! light SE  19.0 1.0089 <1.5 11L.9 zbove the
6! 18,5 1.0135° 21.7 18.8.tracks.
July 1 +11.00 a.m. Sur. IS.8& 1.0080 25.4 12.6 At Andrew
51 18.0 '1.01%5 &£5+4 19,7 Williamson's
ot 18,0 1.0137 4.8 20.1 lease off De
July OGS pime SUr. 3 Bright 20.7 L.0153 16.2 19.7 Hartin's Cov|
&1 20.2% 1.0151 - 165219.5 over i.A: Ma
o1 19.7 1,015 . 16.6 196 Lean!'s -lease
o1 19eS A 01087 10600 .7
July 7 4,30 p.m, Sur. 0.6 1l,014%5 16.8 18.6 Orangedale B
PR 20.2 1,0146 16.6 18.8 opposite
31 =0 0.1 1.0150 16.8 19215 wharf over
61 L9 1,0151 16.2 19.6 X.A. MacLean
gt 19.0 1.0}52 16.8 19.% lease
July 12 5.50 p.m. Sur. HF Dull 18.6 1.0151 18.2 18.9 Over lMacLeod
3! fresh SE 19.92 1.0152 17.8 20.0 lease outsid
6! i8.6 1.0152 18.1 20.0 Matin$ cove.
July ‘15 - 6,00 p.m. SuFys & 8.8 .1.,0139 22.9 19.7 At:hoat moor
41 21.6 1,0141 22.9 192.9 ing in G11l3
cove where tray is to be
July 15 - 4.30 p.m. Surs Fresh S. 0.5 1.0141 2£2.3'19.7 Over Fraser
ot 0.6 1.0142 282.4 20.0 Gillis! leas
6! 0.3 1.0142 £2£5.0.20.1 in N Basin
July 20 - 4.00 p.m. Sur. LF No ‘breeze 2.4 1.0147 =20.7 20.1 Area just at
31 2l.8 1.0148 k0.4 £0.1 at mouth of
6! <l.6 1.0148 &z0.6 0.5 Gillis!' cove
Neil D. Gillis leas
July 20 3+30 p.m. SUur. L. Calm eee0  1.0145 20.6 192.9 &nd area SW°
3t 2l.8 1.0146 2£0.4 19.9 of the Cove!
6! £l.4 1.0145 20.6 189.9 mouth g mile
July 21 4.15 p.m. Sur. L. Light B. 1 £3%.0 11,0148 "'20.5.20.5 Over T.Adlac
a1 2216 1.0149 Z20.7 20.4 Neilts lease
61 <0y& 1.0156 20.5 8l.2 in Martinis

cove.
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WMISCELLANEOUs OBSERVATIONS

Lean. old of S.S5.R. Denys.

Date Time Depth Tide Weather  Temp. Sp. Gr. (T) Sal. Remarks
July <6 sur:. L. Ccloudy 5.5  1.91567 20.5 £1.2 Over John ¥
o! light E. 2d+4 1.0189 £20.1 £1.5 MacLean's
g1 25.0 1.0159 20.1 2£1.5 lease
July 28 £.00 p.m,  Sur, L. Bright 194010820 1O 7:29. 5 S guty over
61 fresh E. 19,0 1. UE2Y > XBub 29.5-0yst.
transplanted
Augs- 1%, 1.00.p.m. “8ure LR Bright 17.2 1.02815 2£4.9 25.5 South Gut
6! light E. 16.9 "1.0818 . 25.2 254
Augs 19 6.00 p.m. Sur.  Bright 1.0149 £4.0 21.5 Over Neil
6! light w. 1.0143 £24.0 20.7 Murdock
MacLean's lease.
;Aug. 18 12.00 noon Sur. H. Bright 5.0 :1.0146 24.0 21.1 Over Mrs.
Bt light' W. z4.0 1.0148 £24.2 21.5 John B
MacLeant's lease.
Aug, 18 1£.00 noon Sur. 1772+ A . 0819, 24:9 ' 285.5
6! 108350218 208 B85.4
; ‘ B.S.R.Denys
Agv-20  1.00:p.m.  SUr. L Light W« el.9 1.0147 £3.7 21.1 Ower Malcolrn
‘ 6! 20.6 1.0158 k4.0 22.6 MacLean's
lease.
Sept. 17 4.00 p.m. Sur. 3 1.0146 20.0 19.7 In Flat in
Indian Reserve at extrewemend near previous canal.
Sept. 6 4.00 p.m. - Sur. Fresh W. = 18.0 1.0182 1%5.3 23.3 Over John
Kenzie's lease, Malagawatch.
Sept. 15 5.00 p.m. Sur. 1.0035 20.6 5.1 Cove at
Machulay's above bridge.
Sept. 9 4.00 p.m. Sdr. #R Bright 15.8 1.0172 20.8 £3:4 Grand Etang
51 15.&6 1l.0204¢ &0.6 27.6 high up the
107 15.6 1.0208 20.4 £8.0 inlet.
sur. 1.0210 Z£0.4 £8.% Under bridge
Sept. 16 sur. 1.0168 <0.2 2<.1 Over Chas.
H. -M&acDonald lease. S.S. R. D.
Sept. 17 12.00 noon Sur. H. Bright 1.0161 20.4 21.8 Over lease
61 light w. 1.0162 £0.5 22.0 Chas B. Mac-
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MISCELLANEOUS OBoERVATION®

Dite Time Depth Tide Weather Teup. Sp. Gr. (T) sal. Remarks
Sept, 28.2.00 p.m,; sur. LR Brigho 15.83 1.0237 18.4 29.5 South Gut
51 fresh W. 14,6 1.0839 13.2 &0.9
S8ept. £3.:5.00C p.m. ‘Sur. LF Bright 1.0168 15.5 1.1 In cove. at
41 light W. 1.0172 13.2 8l.,5 John Alex.
: Gillis!' place.
Sept. &3 5.50 p.m. Sur. Bright 1.0177 13.2 g2.1 Boom at
41 lignt w. 1.018c 13.1 22.8 Kennedy. Bros
Sept. .29 . 5,00 p.m SUr, 1.0175 8.1 21.1 Cove at
ot 1.0187 8.2 8c.6 MacAulay!'s
Bridge S. S. River Denys.
Sept. 29 1£.00 noon Sur. 1.0180 Bek 25.0 Malagawatch
6! Area a (1.0183 8.k <o.4 Harbour over
18" (bottom 3! Area b (1.0182 = 8.6 82.9 MacDonald's
area (a) area(b) in cove.
Sept. 29 12,00 noon Sur. H. 140179 8.6 21.7 S.S.R.Denys"
1.0185 8.4 <&.3 over lease g
John Neil MaCDonald
Sept. 30 12.00 noon Sur. H. 1.0185 . 8.3 2.3 Over John A.
1,018 8.2 23.5 MacPhailts

lease, Malagawatech harbour.
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METEOROLOGICAL RECORDS
FOR
ORANGEDALE, NOVA 5COTIA.

May to December, 13968

Air temperature readings were made from a standard
maximum-minimum thermometer graduated in degrees Fahrenheit. The
instrument was placea within & shelter five feet above the ground
in the middle of a lawn so that the thermometer was continually in
the shade and yet well exposed to air currents.

The season!s records are summarized below.
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TEMPERATURE AND WEATHER HECORDS--ORANGEDALE--1968

Date Time Max. Min. At time Weather
s i °E.
May 15
May 14 Some rain: cloudy most of day
May 15 11.00 a.m. 58 31 40 Cloudy and rainly all day
May 16 7.00. pom, .. 62 3= 48 Cloudy and rain most of day.
17 1:280-p.ms .57 41 51
18 rained all moring, cleared in
Reading afternoon: moderate west breeaze
19 8.00 a.m. no good 24 ol Bright all day light west.
6.30 p.m. 67 58 58 Bright light west wind.
20 .74 850 . 8. e 58 31 o8 Bright, light NE
7.00 p.m. 73 55 o7 Bright, ldght NE
el 9.00 a.m. 48 43 48 Heavy rain fresh NW breeze
7.00 p.m.:“ 85 e 45 Clearing, light NW
22 10,00 @a.m.. 55 4z 53 Bright fresh NE all dgy
23 Bright mod.
24 10.00 d.m. 7O 50 28 Raining.
700 p.me 55 ol 53 Clearing; slight SE
25 .00 a.m. 61 50 60 Cloudy; westerly breeze light
7.00 p.m. 72 534 515 Fair light SW breeze.
<6 9.00a.m... 55 31 55 Clouding overl light E. breeze.
10.00 p.m. 65 49 49 Cloudy; no breeze.
8.7 9.00 a.m. 60 &7 60 Cloudy; slight SW
7.80 p.m. .70 57 o7 Fair; slight NW
28 8.00 a.m. 64 39 64 Bright; slight E wind (fresh at noon)
7.00 p.m. @9 51 51 Fair, slight NW
<9 10,00 a.m. &5 36 o4 Bright;,; Bresh E.
.45 a.m. 51 48 48 ,
30 Ce80 Ga.m. 47 - 45 Bright; light SW
7.0 p.m. 66 47 47 Fair; light SW.
&l 8,30 a.m. 63 8 63 Fair; lgght SW
9.00 p.m. 74 49 49 Fair; 1lignt SW
June 1 8.00 a.m. 78 &8 < rair.
9,00 p.m. 83 59 12 Fair.
2 7.30 plm. &0 52 67 Fair.
3 9.00 a.m. 71 46 71 Bright; fresh SW
7.00 ‘p-m.. 79 oK 61 Bright; fresh SW
= 9.00 a.m. 61 47 57 Cloudy; light SW, shower during night
8:40 p.m, 71 59 58 Clear; light Nw (bright all day).
5 8.30 a.m. 65 41 65 Bright; light E.
6.3C p.m. 75 41 60 Cloudy rainy;. light NE
6 9.00 a.m.. 60 52 %) Cloudy; light E.
8.00 p.m. 58 52 52 Cloudy: clearing.
7 7.30 aim. 64 46 64 Bright; light SwW
630 p.m. 79 64 64 Fair fresh, SE
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TEMPERATURE AND WEATHER RECORDS--ORANGEDALE--1938.

Date Time Max. Min, At time Weather
4 4 s g i
June 8 9.00 a.m. 67 45 63 Bright, llght SE
| 9 9.00 a.m. 83 56 6% Cloudy; rained during night; llght w.
10 Baal asms . TS 40 66 Bright; fresh NE
Te00 pems L 59 59 Fair all dayg, light W.
11 7.00 aimii 72 40 70 Light E; birght
12 10.00 a.m. 80 37 56 Raining heavily; no breeze.
3 8.00 a.m. 76 53 6c .Cloudys; light E.
7.30 p.m. 63 52 52 Cloudy; still
14  8.45 a.m. 66 e 66 Bright; light SE
7.40 p.m. 68 67 o7 Fair; light E
15 8.30 a.m. ' 68 ek 70. Fair; light W.
7.80 p.m. 70 52 50 Fair; light W.
16~ 9,00 a.m, | 67 81 68 Fair; light Sw
$.50 p.n. 70 60 58 Cloudy; raining; SE breeze.
1% 2900, a.m,.. * 68 54 58 = Cloudy; raining, E wind.
6.00 p.m, 64 62 6 Cloudy; showers during day; W. ®ind
18 11.00 a.m, 64 o8 60 Cloudy; SW wind.
9.00 p.m. 64 54 o4 Fair.
13 8.00 p.m. 68 S0 58 Cloudy fresh E.
<0 .50 ganm. D9 53 57 Cloudy; light E.
7.00 p.m. 63 oe 61 Bright; light W.
Bl 8500 8, m. Tk 47 71 Bright; light W.
8.30 plm. 79 55 55 Bright; light W.
28 . Bs80 a.m. 66 36 65 Bright; light NE
T80 p.aas 9% 67 78 Bright; light W.
P 8.00 a.m. 178 62 T48% Bright; fresh W.
7.00 p.m." 88 T4 79 Fair but eclouding; light W.
<4 BeOO-asmi . 77 6d 71 Cloudy; light SW
6.00 p.m. 83 72 74 Clouding and fresh West.
P2) .00 a.m. 74 54 71 Cloudy; light W.
7.30 p.ms 75 63 63 Cloudy; fresh E. (léoks like rain)
26 10.00 a.m. 75 5& 73 Cloudy; strong SW
6.50 p.m. 74 o7 57 Cloudy; fresh SW rained this p.m.
ST+ 8, 18 &, 06 58 o6 Cloudy and raining; no wind
6430 p.1. '6Q b2 58 Cloudy; rained most of day; no wind.
28  B8.,40 a.m. 59 51 T Light SE, raining.
6130 p.m. 66 55 58 Rained all day; no wind.
29 8.00 a.m. 56 e 5% Cloudy; light E. heavily raining.
6.00 p.m. 63 586 59 Cloudy; light E. heavy rain all day.
30 9.00 a.m. 59 53 58 Light W.klouding raining.
6.50. p.m, 73 59 64 Bright; fresh SW; fair since 10 a.m.
July 1 9.00 a.m. 65 40 61 Fair; clearing; light W.
7.00 p.m. 75 60 60 Clear bright; light W.
2 7.15:-a.m. 63 56 60 Light west; cloudy.
6.50 p.m. 63 54 54 Strong to fresh E., cloudy; rain today
3" 10,30 a.m. 59 58 59 Cloudy; strong E.
«50 pem. 64 o7 57 Fresh E; cloudy; raining.
4 7.45 a.ms 57 o6 57 Cloudy; raining; light E.
7.15 p.m. 63 57 o7 Cloudy; raining; light E.
5 9.50 a.m., B7 50 53 Cloudy; fresh SW ,
7.00 p.ms 60 S5 55 Cloudy, raining, fresn E.
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TEMPEhaTURE AND WEATHER KRECORDG--0nANGEDALE--1938

Date Time Max. Min. At time Weather
oF oF °F
July 5 7.00 p.m. 60 55 95 Cloudy; raining; fresh E.
e 9.00 a.m. 69 49 67 Bright; light SW, shower in afternoon
7 8.00 p.m. 73 43 56 Clear; cloudy during day with a showern
8 8.30 a.m. 71 89 71 Brignt warm; light E.
6.20 p.m. 79 40 67 Bright; light W.
8 8.00 a.m. ‘71 45 71 Brignt; fresih SW
6.00 p.m. 85 7= 75 Bright; light SW
10 9.15 a.m. 7 6l 75 Brignt; fresh oW
6.30 p.m. 82 68 67 Cloudy; light Sw
11 8.0 a.m. 68 S7 ol Cloudy; fresh W.
7.30 p.a. 69 56 56 Clear; fresh W.
iz 7.30 a.m. 56 a7 53 Cloudy; fresh E.
7.00 p.m. 59 55 54 Cloudy; fresh E.
13 .00 a.m. 54 51 55 Cloudy; raining; lignt E.
8.00 p.m. 61 54 59 Cloudy, no breeze.
14 2.00 a.m. 68 57 67 Bright; 1ight SE
7.00 p.m. 79 67 67 Bright; light Ww.
15 8.00 a.m. 69 53 69 Cloudy; lgint W.
7.30 p.n. 79 68 68 Bright; fresh Ww.
16 8.00 aim. 75 58 75 Clear; light SW
6.00 p.m. 85 74 76 Fair; light W.
17 2.00 a.m. 82 53 8l Bright; light E.
19 9.00 a.m. 87 50 68 Raining no breeze.
20 9.00 a.m. 80 61 61 Raining light W.
7.00 p.m. 73 B 71 Cloudy clearing, Rained all morning.
24 4 9.30 a.m. 72 66 71 Cloudy; iresh W.
8.00 p.m. b3 66 66 Clouding over.
28 «30 a.m. 67 6l 6& Heavy rain; light E.
6.00 p.;. G4 62 69 Reined ail cay; light W.
25 9.00 a.m. 72 65 Te Cloudy clearing; light W.
25 11.15 a.m. 87 66 72 Bright; fresh Ww.
6.50 p.m. 84 4 76 Bright; light w.
26 8.00 a.m. 77 63 77 Bright; fresh sw
8.00 p.m. &4 o 7z Cloudye.
27 9.80 a.m. 178 66 T4 Cloudy; light W.
5.45 p.m. Ok 75 75 Ciouaying over; iigat W.
<8 .00 a.m. 74 6C 74. Bright; light NE.
6.00 pem. 178 63 68 Brignt; light E.
<9 8.00 a.m. 69 56 60 Clouay; ligut E.
6.00 pem. 71 59 60 Cioudy,; light Ww.
30 2.00 a.m. 66 59 66 Clouay; rained lest night, light w.
5.30 pam. 73 67 71 Showers to day; light W.
31 .00 a.m., 80 61 79 Light SW; bright.
10.30 p.m. 87 59 59 Bright, no breeze.
Auvg. 1 9.00 a.m. &4 S 84 Bright; light Sw
7.30 p.m. 98 < T Clouding over now; light W.
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Date Time Max. Min At. time Weather
o oF F
g o2 8,50 aim. 8 515 73 Fresh to strong W; cloudy;
7.30 p.m. 78 69 69 Bright; light W.
5 780 a,m. 73 59 75 Bright, 1light W.
8.80 p.m. 83 65 65 Bright; no breeze
4 8.00 a.m. 76 57 75 Bright; light E.
8,15 p.m, 88 70 70 Bright; light W.

5 1 8.00 a.m. 74 57 T4 Bright, light E.

8.00 p.m. 87 74 74 Bright all day; clouding now.

6 8.00 a.ms 78 67 78 Bright; light NW

10.30 p.m, 93 87 o7 Clear; light w.

T/ 0400 asm, “Q%Y 58 67 Cloudy; no breeze.
12510400 pems 71 54 59 Cioudy; light E. raining.
13 8.00 a.m. 61 56 61 Cloudy; 1ight E.

8.00 pem, 74 ol 68 Bright; .light W.
1949080 a.myr T 41 77 Bright; light E.
15 T.60 a<ts: Lk 49 71 Bright; light W.
5.50 p.m. 81 50 70 '
16 8,50 a .. 72 68 Te
5.45 p.m. ' B2 72 75 Bright; light W.
17 <00 deme 7D 61 75 Bright; 1ight W.
T3 . Dims 8% 72 72 Bright; light w.
18 - 8,00 a.m, L 59 68 Cloudy with fog; light E.
8.15 pim. /8% 69 76 Cloudy; light W.
19 gelb g "8k 76 81 Bright; 1light W.
8.00 pmm. 87 69 69 Fair; ligt w.
20  8.00 a.m. 7L o9 71 Bright; light w.
8.00 p.m.. . 79 53 79 Bright; light W.
2 8330 d.m L 4] 71 Bright; light w.
6.50 pem, " 79 62 6% Bright; light Ww.
2L 7.45 a.m. 68 b4 68 Bright; light W.
8,10 p.m. 81 65 65 Clear; light W.
23 B8.30 a.m. 74 62 74 Bright; light w.
8.00 p.n., 84 6L 6 Bright; light W.
24 8.00 e.m. 64 58 60 Cloudy; 1ight W.
7.00 p.m, . 81 6l 67 Cloudying over: light E.
25 7:00 s.mi- & 58 o9 Cloudy; light r&in; light E.
9.004p.m. " 1O 60 60 Cloudy; light Ww.
&6 8.00 a.m. 68 48 68 Bright; light w.
9.30 p.m. &L 61 61 Cloudy light W.
27 7.45 a.m. 6% 54 P Bright; light W.
700 D" T© 635 63 Bright; light W.
<8 9.00 a.m. 67 B2 67 Cloudy; light wW.
£9.. 8.00 a.m. ‘75 39 66 Bright; light w.

7.15 p.m. 74 57 57 Bright; light W.
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Datz Time Max. Min. At time Weather
°F oy s
Aug. 80 8.00 a.m. 63 3L 63 Bright; light W.
31 8.00 a.m., 75 61 62 Cloudy;
6.50 p,m.. 79 63 65 Bright; light E.
Sept. 1 8.00 a.m. 63 47 63 Bright; light E.
8.00 p.m. 75 65 65 Raining; light E.
> 7.0 a.m., 64 59 59 Cloudyj; light E.
) 9.50.a.m.. 68 o9 65 Bright; 1light W.
5. :'8,00 ajm, Y1 o1 6l Clear; fresh Ww.
9.00 p.m.’ 69 47 &7 Bright; still
5] 8,00 a.m. B 45 55 Bright; fresh E.
7115 p.m. 63 45 43 Clear,; light W.
W TG00 Em . B8 31 6e
7.00 pom.” 71 54 54 Cloudy; light w.
8 8.45 #.m." BY 51 52 Cloudy; and raining; light E.
8.00 p.m. 55 48 48 Cloudy; rained all day; IghtE.
9 7.8.15 |.m. 56 49 56 Cloudy, fresin E.
9.00 p.m. 63 48 48 Cloudy; still.
30 .. 25E0-atm, 8O 44 55 Brights still.
13 “Bedp: ame. Y1 31 67 Bright;, light W.
.00 p.@. . 78 %) 538 Bright; light W.
XD . B.20°8,.0, 58 40 53 Foggy; light Wind.
6.00 pum." BY 58 99 Cloudy and raining; light W.
14 8.00 a.m. 61 57 B3 Cloudy, -rained all last night, light
10,80 p.m.. 65 54 o4 Cloudy; light W.
15 8.50 a.m.. 63 54 6o Clear; light Ww.
7.00 p.m. 68 61 6l Cloudy; light E, drizzle.
16 7.30 a.m. 70 ol 70 Bright; light W.
6.00 pom. 77 68 68 Cloudy; light W.
h 5 8.00 a.m, 68 55 65 Bright; 1ight E.
T7.45 pom. 78 49 49 Clear; no breeze.
18 O.00 2 .msv 'O 39 57 Cloudy; light E.
7.00 p.m. 61 59 55 Raining; light E.
18 8.00 a.m. 58 o5 58 Cloudy &nd raining; light E.
<0 8.00 a.m. ©9 58 6% Part cloudy; ligant W.
6.15 p,m." 83 69 69 Clear; light Ww.
2L 8.00 a.m. 75 65 75 Bright; light W.
7,80 p.n. 77 64 64 Cloudy; light E.
2 8.00 a.m. 70 65 70 Rain; fresh W.
TeaV Dllsei Te 65 65 Cloudy; light W.
23 8,00 a.m. 63 56 59
6.80 p.u., 75 59 59 Part cloudy; light Ww.
o4 8,00 a.m. - 59 47 58 Part cloudy; light Ww.
8.00 p.m. 72 54 54 Clear; light W.
A 9.30 a.il. 63 45 56 Part cloudy; light w.
6.00 p.m. 66 49 49 Clear; light W.
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Date Tim3 “Max. Minl At time Weather
°F °F °F
Sept. 26 8.00 a.m. 53 37 53 Clear; light W.
$.00. p.m: 65 51 o S Clear; still.
27 8,30 a.m. 57 31 o7 Clear; fresh W.
7.50 p.m., 68 o4 o4 Part ‘cloudy; light W.
28 8.30 a.m. 60 55 67 Raining; light W.
7.00 p.m. 68 48 48 Clear; lignt W.
29 T7.30 a.m. 49 30 40 Part Cloudy.
8.30 p.m. 41 45 63 Clear; light W.
50 8.00 a.m. 55 o8 55 Bright.
Evening - - - -
Oct. 1738, S0 - a. i 6D 51 65 Light W; raining; rained 2ll night.
6.00 p.m. 66 43 48 Clearing; fresh W.
2 9100 a.m. 56 42 54 Bright; fresh W.
3.-8,00 a.ms 69 < 39 Clear; light W.
5.00 p.m. 59 89 50 Clear; fresh W.
4 8.00 a.m., 51 37 39 Heavy fog; no breeze.
5 Sedb a.me 6L 39 61 Part cloudy; light Ww.
T.00"pm. - 69 47 47 Clear; light W.
6. 8.30 a.m. 49 39 49 Cloudy; 1light E.
7.00 p.m. 6% 41 41 Part eloudy; light E.
7 8.50 a.m. 46 33 46 Bright; fresh NE
6.30 p.m. 59 54 34 Clear;
8 9,00 a.m. .39 P2 39 Heavy feg; xigiklifting; slight E.
10 --- Heavy NE all day.
14 8. 15 miniy 5% 85 49 Part cloudy: light W.
8.45 p.m. 56 40 40 Part cloudy: still
1£ 9.00 a.nm. 58 <9 53 Bright; light E.
Dol - pait. 18 54 60 Clear; faint E.
13 9.00 a.m. 68 4g 68 Bright; light W.
6.00 p.m. 81 65 65 Clear; light W.
14 8.00 a.m. 65 40 52 Bright; light w.
8.00 p.m. 82 55 59 Clear; light W.
15 B.00 a.m. 60 43 5153 Pair and light W.
9.00 p.m. 77 53 59 Part cloudy; light W. (fair all day)
16: “B.80 a.m. 67 52 65
6.00 p.m. 77 o4 54 Part cloudy; lignt E.
17 8,00 a.m." 5D 37 47 Cloudy; light W; rained in might.
5.0 p.m. BT 46 47 Cloudy and raining; light to fresh W.
18 T asbis - 47 42 4z pPart eloudy; light W.
8.00 psm. 55 o4 &4 Clear; light W.
19 8.30 a.m. 40 <8 40
7.00 pams: 67 41 50 Cloudy; fresh W; rained in p.m.
20 8.00 a.m. 56 49 o52 Cloudy; still
2l 8.50 a.n. 60 bl 51 Heavy rain; light W.
6.00 pg.m. 67 51 51 Cloudy; light W.
24 5.30 p.m. 60 =5 49 Part cloudy; light to fresh We
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Date Time Mex. Min. At time Weather
i °F °F
Oct. 25 2.00 a.m. 60 50 60 Heavy rain; strong SW
9.00pim. 61 46 46 Raining
26 8.00 a.m. 47 28 56 Bright; light W.
Degld Poie. PO 36 E Clear; light W.
27 8.00 a.m. 45 26 o1 Clear; light W.
9.00 p.m. 60 3L 3 Clear; light W.
=9 8.00 a.m., &9 58 39 Heavy fog; light W.
.00 p.urs: 68 39 46 Part cloudy; light E.
30 . 9,30 a.u4., 47 39 47
.00 p.m.. 53 47 47 Fresh SE cloudy;
31 8.30 a.m. -46 37 40 Raining; ligut E.
8.00 p.m, 41 38 41 Rainy
Nov.e 1 9.00 a,m, 43 40 41 Raining (rained all night).
7.00 p.m. 43 40 40 Clear; 1ight E.
2 8.00 a.m. 41 30 41 Fine rain; light W.
6.00 p.m, 47 42 42 Raining.
3 8430 a.m. &4 29 515) Part cloudy; first snow last night.
5.50 p.m. 43 Y] 35 Part cloudy; light W.
4 9.00 a.m. 40 4 40
) 8.00 a.m. 40 49 59 Bright; light W.
6.00 p.m. 78 41 41 Clear; west all day.
§) 9.00 asm. 58 S 58 Part cloudy, light W.
T. 8480 azu, €8 58 ol Part cloudy, light W.
6.00 p.,m. 66 43 43 Light W; part cloudy.
8 7.30 a.,m. 47 37 47 Bright; still.
6.00 p.m. 70 47 o6 Part cloudy; light W.
) 9:00 ‘a.m;-. 63 39 59 Part cloudy; light W.
7.00 p.m. 61 43 43 Cloudy; fresh NW
10 9.00 a.m. 43 39 43 Bright; fresh W.
7.00 p.m. 51 41 41 Part cloudy; light NW
11 12.00 noon 42 35 39 Bright; light NE
15 5.00.peui. 58 Sl 41 Cloudys;“light W.
186 .8.30 a.m. . 58 23 Ok Part cloudy; light W.
5.00 p.m. 41 19 31 Clear; light W.
18 10.00 a.m. 47 10 47 Cloudy; light W.
207800 Pam, 08 36 36 Heavy rain all yesterday and this am.
21 10.30 pum. 43 =6 ad Clear; still.
22 1.00 p.m. 43 41 43 Bright; 1ight W.
25 9.00 asm. 51 =S Heavy snow; rained heavily all yester

day
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