VI.—PuHENOLOGICAL OBSERVATIONS, CANADA, 1898, COMPILED
BY A. H. MacKay, LL.D., Halifuz, from Observations
of the Botunical Club of Canada, and of over seven
hundred of the Public Schools of Nova Secotic.

(Read April 17th, 1899.)

In order to continue the publication of the series of the
observations of the Botanical Club of Canada, 1 give hereafter a
table of the observations made by the thirteen members
making a phenological report for 1898. I can but give a sum-
mary of selections from seven hundred reports from as many
localities in the Province of Nova Scotia. That these observa-
tions are of very great value in measuring the phenological
conditions of the various portions of the province can be readily
inferred from the facts, that each report comes from a school in
which numbers of pupils were observing on their way to and
from school under the direction and stimulation of the teacher,
and is therefore likely to be in most cases more accurate than
one made by a single observer; that the reports represent
every part of the province; and that they represent more or less
numerous localities in each county of the province.

For the compilation of the tables which immediately follow,
ten of the most complete schedules or reports from each county
were selected (except in the cases of the counties of Qucens,
Antigonish and Guysboro, where the full schedules were not
sufficiently numerous, and were respectively five, five and six).
From these were selected the sume TEX plants which had the
time of “first flowering ” and the time when “flowering was
becoming common ” both recorded. From these averages or
mean dates of flowering have been found, which we may
speak of as “phenochrons,” the times of the appearances of
the phenomena observed expressed in the terms of the days of
the year. For such computations it is necessary to have some

(91)
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simple method of indicating the point of time. For the con-
version of the ordinary mensual date to this annual one, or
vice wersa, all that is necessary to assist the operation of

mental arithmetic, is to have such a scheme as the following
before the eye :—

Day of the year, corresponding to the last day of
each month,

January ........... 2 R 111 . SO ——
February .......... B9 August ............
March ...... ... 90 September

Aprily s 120 October .

May oceiesmmvssaes 151 November.......... 334
B ) /- P 181 December .. ....... 365

(For leap years increase each number except the first by 1.)

Below is a table of phenochrons for the flowering of ten
plants in each county, and for each county. for the spring of
1898, in Nova Scotia, based on ten of the best sets of observa-
tions made in each county. The first column is the average
date of the “ first flowering ” observed, the second is the average
date when the flowering was considered to be * becoming
common.” The counties are arranged in the order of their
phenochrons based on the average of both columns,

YARMOUTH. ANNAPOLIS. Kixgs.
130.68. 132,22, 134.19.
Mayflower .......... 83.0 100.7 89.2 103.8 93.9 104.7
Blue Violet.......... 113.7 1265 | 1225 1303 | 1221 1331
Red Maple .......... 1206 1291 | 1190  130.2 | 117.7  120.2
Dandelion ... ..... 113.6 1264 | 1202  130.1 | 120 1344
Strawberry .......... 1150  130.8 | 1823 1313 | 116.6 1365
Wild Red Cherry....| 137.9 1469 | 1347 1420 | 141.3 1469
Buttercup .......... 1315 1453 | 1426 1507 | 140.3  151.0
Indian Pear.......... 139.5 1449 | 1362 140.0 | 139.8  143.7
APPleinsmiemmaiw 142.6 1525 | 1422  147.2 | 1445 1515
8 111 7 1547 1627 | 151.8 1581 | 1525  160.2
125.21 136.56 | 128.07 136,37 | 129.27 130.12




PHENOLOGICAL OBSERVATIONS, CANADA, 1898.—MACKAY., 93
DicBY HANTS. SHELBURNE.
134.27 134.97. 135.19.
Mayflower ........| 924 1044 | 96.0 1093 ! 8.1 102.9
Blue Violet........ 122.8 182.9 | 122.8 131.2 | 1209 128.7
Red Maple ........ 127.9 134.8 | 119.2 127.0 | 122.7 131.5
Dandelion ........ 111.9 127.1 1 1240 133.2 | 121.8 129.8
Strawberry..... .. 117.5 132.1 | 1234 133.5 | 126.0 135.4
Wild Red Cherry | 140,7 1509 | 141.1 145.8 | 144.7 150.5
Buttercup ........| 1454  155.8 | 140.3 152.5 | 139.9 152.1
Indian Pear ......| 138.4 143.7 | 140.2 144.5 | 139.2 145.1
Apple ....oiinann 141.6 150.5 | 146.2 151.5 | 146.8 153.2
Lilac .......... woo| 18T 163.0 | 156.0 161.8 | 159.0 166.4
120.03 139.52 | 130.92 139.03 | 130.71 139.56
Pictou ] LUNENBURG. QUEENS.
135.41 | 135.43. 135.72.
Mayflower ........ 97.9 111.6 l 93.4 105.5 90.8 112.0
Blue Violet........ 121.2 1334 ! 119.1 132.2 | 1234 131.0
Red Maple.........| 122.3 132.3 [ 1164 127.1 | 1194 128.0
Dandelion ...... . 120.4 1323 | 126.2 1314 | 126.2 133.2
Strawberry........ 124.2 1355 1 123.8 1339 | 1254 133.8
Wild Red Cherry..| 143.3 148.8 | 140.8 146.2 | 140.8 145.4
Buttercup. ........ 142.0 149.6 | 149.5 158.0 ' 148.8 157.2
Indian Pear ..... 139.2 144.5 | 138.2 143.7 ' 139.0 144.6
Apple. cocoeiiiiannn 146.4 151.7 | 1450 151.3 l 142.6 150.2
TAlAC .ocnvisvuinios 152.3 159.3 | 159.2 164.8 | 157.6 165.0
131.92 139.90 ° 131.16 139.71 | 131.40 140.04
COLCHESTER. HALIFAX, CUMBERLAND.
137.23. 137.29. 139.20.
Mayflower ........| 96.8 110.5 92.8 107.2 | 101.4 111.7
Blue Violet........ 125.6 136.2 | 123.7 131.8 | 132.0 139.0
Red Maple ........ 125.6 133.9 | 1227 120.7 | 130.4 136.1
Dandelion ........ 125.3 134.8 | 124.7 132.4 | 131.1 137.8
Strawberry........ 125.5 136.5 | 124.9 134.0 | 130.9 138.8
Wild Red Cherry..| 141.1 146.6 | 146.6 151.4 | 142.7 146.9
Buttercup ........ 148.0 156.8 | 148.4 156.5 | 147.1 155.7
Indian Pear ...... 142.5 148.2 | 139.7 1447 | 139.8 146.1
Apple. covvininnin. 145.4 151.4 | 150.4 155.6 | 147.1 151.3
Lilac sissia. oo 153.7 160.2 | 161.0 167.7 | 155.6 162.5
132.95 141.51 | 133.49 141.10 1 135.81 142.59
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ANTIGONISH, | CAPE BRETON,.| GUYSBORO.
140.93. 143.05. 143.28.

Mayflower ........ 106.2 120.8 | 101.5  114.8 | 100.2 1242
Blue Violet........ 130.2 135.6 | 131.2 137.9 | 132.5 141.2
Red Maple ........ 129.6 134.2 | 133.9 141.6 | 126.3 138.0
Dandelion ....... 130.0 132.6 | 130.2 1365 | 125.2  139.2
Strawberry........ 120.6 136.8 | 129.2  141.2 | 130.2 140.5
Wild Red Cherry .| 146.8 1528 | 151.9 1587 | 148.2 151,5
Buttercup . ..... 149.0  157.2 | 153.5 160.2 | 154.3 164.7
Indian Pear ...... 143.6 147.8 | 1449  150.1 | 146.5 149.8
Apples consvpasn 154.2 158.8 | 155.6  160.5 | 152.0 161.0
541 F: 7 ——— 162.6 169.2 | 160.9 168.8 | 167.7 172.7

134.28 144.58 | 159.28 146.83 ! 138.30 148.26

INVERNESS, RICHMOND. VICTORIA.
145 .07. 146.65. 147.97.

Mayflower ........ 111.0 122.4 | 105.2 121.7 | 108.2 121.6
Blue Violet........ 126.9 139.4 | 132.9  142.0 | 13L.1 138.3
Red Maple ........ 141.7 149.0 | 137.0 143.2 | 146.0 150.4
Dandelion ... .... 125.8 139.9 | 134.7 142.4 | 134.2 142.5
Strawberry........ 120.4 142.0 | 135.5 145.9 | 134.4 145.3
Wild Red Cherry | 146.0 154,2 | 149.2 156.9 | 152.7 159.1
Buttercup ........ 1549 1641 | 1529 1629 | 152.6 1623
Indian Pear ...... 136.0 151.3 | 146.0 154.4 | 148.6 157.3
. 1 - - 153.6 1622 | 16L4  167.6 |159.5 1642
Lilae: cowvammsimems 171.3 180.3 | 166.4 1749 | 1725 178.7

139.66 150.48 | 142,12 161.19 | 143.98 151.97
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Mean Flowering Phenochrons of ten plants in each County of the
Province of Nova Scotia for the year 1838, being the Means of
Observations at ten stations in each County (excepting Antigonish,
Guysboro and Queens, where they are five, six and five respectively ).
These Phenochrons are the means of the two series of observations,
“When first seen” and “When becoming common.”

FLOWER, YARMOUTH. | ANNAPOLIS. KiNas.
Mayflower .. ............. 91.85 96.50 99.30
Blue Violet ....covvve . vennn 120.10 126.40 127.60
Red Maple......cocvuvuvnnns 124.85 124.60 123.45
Dandelion .........c.e. .. 120.00 125.15 | 129.20
SErawberry . ... coo.oe.. 122.80 | 126.80 | 126.55
Wild Red Cherry.......... 142.40 138.35 | 144.10
Buttercup.............. eeed|  138.40 146.65 145.65
Indian Pear ........ ..... 142.20 138.10 141.75
APPles suervimvanmenn s 147.55 144.70 148.00
Lilac covvvvvrninnvninennnnn. 153.70 154.95 156.35

Co. Phenochrons ......| 130.88 ll 132.22 | 134.19
DiGBY. HaNTS. SHELBURNE.
Mayflower -............... 98.40 102.65 94.50
; Blue Violet................ 127.85 127.00 124.80
Red Maple ................ 131.35 123.10 127.10
Dandelion ................ 119.50 126.60 125.30
Strawberry ......... ...... 124.80 128.45 130.70
Wild Red Cherry.......... 145.80 143.45 147.60
Buttercup ................ 150.60 | 146.40 146.00
Indian Pear ........ ..... 141.05 142.35 142.15
Apple. .. .ciiiiininan. iiva 146.05 148.85 150.00
Lilae sooomvmmins mammis it 157.35 158.90 162.70
Co. Phenochrons ..... | 134.27 134.97 135.13
PicTou, LUNENBURG. QUEENS,
Mayflower ................ 104.75 99.45 101.4
Blue Violet .....oovva..... 127.30 125.65 127.2
Red Maple ................ 127.30 121.75 | 123.7
Dandelion ................ 126.35 130.30 120.7
Strawberry .........coei0n. 129.85 128.85 | 129.6
Wild Red Cherry.......... 146.05 143.50 | 143.1
Buttercup ........ c..euen. 145.80 | 153.7 ] 153.0
Indian Pear.... .......... 141.85 140.95 141.8
BOIER cooneemmineiidions iR 149.05 148.15 146.4
Lilas wees svswaviwnss vieeees| 155.80 162.00 161.3

Co. Phenochrons ...... 135.41 135.43 135.72
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FLOWER. COLCHESTER.| HALIFAX. !CUMBERLAND
Mayflower ..... .......... 103.65 100.00 106.55
Blue Violet...... ... ..... 130.90 127.75 135.50
Red Maple ........ooviuee 129.85 126.20 133.25
Dandelion ................ 130.05 128.55 134 .45
Strawberry......... ... .. 131.00 129.45 134.85
Wild Red Cherry.... ..... 143.85 149.00 144.80
Buttercup ......cccoiveenn 152 40 152.45 151.40
Indian Pear ......... eeod|  145.35 142.20 142.95
ADPPLE.: viws vawsseiaveiseaes 148.40 153.00 149.20
Lilac ....... SRS e 156.95 164.35 159.05

Co. Phenochrons ......| 137 23 137.29 139.20

ANTIGONISH. |CAPEBRETON.| GUYSBORO.

Mayflower ....... R 113.50 103.15 112.20

Blue Violet.... ....... s 132.90 134.55 136.85
Red Maple ................ 131.90 137.75 132.15

\ Dandelion ............ e 131.30 133.35 132.25
Strawberry................ 128.70 135.20 135.35
Wild Red Cherry.......... 149.80 155.30 144.85
Buttercup ................ 153.10 156.85 159.50
Indian Pear .............. 145.70 147.50 148.15
APPI6 ssasossvamvs sysssvgs 156.50 158.05 156.50
Lilac «ovcismsmmain  sammresns 165.90 163.85 170.20
Co. Phenochrons....... 140.93 143.05 143.28

]
INVERNESS. | RICHMOND. VICTORIA.

Mayflower ................ 116.70 113.45 114.90
Blue Violet................ 133.15. 157.45 134.70
Red Maple ........cenvnees 145.35 140.10 148 .20
Dandelion ................ 132.85 138.55 138.35
Strawberry ... ...o.vnenen 135.70 140.70 139.t5
Wild Red Cherry.......... 150.10 153.05 155.90
Buttercup ........... ... 159.50 157.90 157.45
Indian Pear................| 143.65 150.20 152.95
Apple...iviiriiiiiiiiani 157.90 164.50 161.85
Lilac ...... S e e 175.80 170.65 175.60

Co. Phenochrons...... 145.07 146.65 147.97

On the opposite page these phenochrons are plotted so as
to show the characters of the curves.
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An interesting irregularity in the phenochrons of the
different counties is shown ‘in nearly every part of this table.
Their order is not parallel in the different counties. Very often
it is reversed. ~As the phenochrons are averages of ten observa-
tions, it cannot be laid altogether to the charge of defective
observation.” The rarity of certain species in certain counties,
or in the districts in which the observations were made, tends
to make the phenochron later there, for the plants may be in
flower before they are met with. But the character of the soil,
the elevation, the slope, &c., must have had some influence.
And then, may it not be possible that the same species may
develop a tendency to an earlier or later maturing in different
regions ? These are questions which careful future observations
may help to answer.

To illustrate the effect of asymmetry of stations on the
phenochrons of a large district of country, I select five of the
best observed plants, giving flrst their phenochrons for a period
of seven years, 1892 to 1898, based on the few irregularly dis-
tributed stations of the Botanical Club of Canada ; secondly
their phenochrons for the year 1898, based on the observations
made at the eight stations, Berwick, Windsor, Musquodoboit,
Wallace, Pictou, New Glasgow and Port Hawkesbury; and
giving, thirdly, their phenochrons derived from 180 stations, ten
in each of the eighteen counties of the province, observed in
connection with the public schools of the province.

Seven Year Phenochrons Phenochrons
First Flowering of the | Phenochrons,— for 1898, — for 1898,—

Bot. Club. Bot. Club. 180 Schools.
Mayflower .......... 103.0 93.1 97.0
Maple . -covvvisvnnnn. 125.0 121.8 126.0
Strawberry.......... 129.1 125.7 125.3
Amelanchier ... .... 142.6 140.7 140.9
TAlae wisovivamarssas 155.3 155.1 159.2
General Phenochrons 131.0 127.3 120.7
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From the general phenochrons we infer that the Spring of
1898 in the Province of Nova Scotia, was according to the
Botanical Club, 3.7 days earlier than the average of the seven
years preceding, and according to the Schools only 1.3 days
earlier. But what is the cause of this difference of 2.4 days
difference between the Club and the Schools? Not defective
observations, but the fact that of the eight stations.of the
Botanical Club, nearly all were either southern or central,
while those of the Schools were evenly distributed from Cape
Sable to Cape North.

Average flowering dates of five plants selected from the
preceding tables, (@) for the first nine counties of the Province
in the series,—the South-Western ; (b) for the second nine coun-
ties,—the North-Eastern ; and (¢) for the whole Province :

A.—* First FrowgriNg,” 1898,

SPECIES. ez & :’iﬂgé.Coun- ® N.ﬁl;]s..COun- (¢) All Counties.
Mayflower ......... 91.4 102.6 97.0
Strawberry... ...... 121.6 128.9 125.3
Maple. ...coiiviiiannn 120.6 132.6 126.6
Indian Pear ........ 138.8 143.1 140.9
Lilae cooovuiessamnss 155.0 163.5 159.2
Average ............ 125.48 134.14 129.80

B.—“ FLowEerine Becoming Commox,” 1898.

SPECIES. (@) 8. EQ.E.Coun- © N}Ji]:'.;.sf}oun- () All Counties.
Mayflower .......... 106.1 117.1 1173
Maple. .iv civicaves 129.9 139.6 134.7
Strawberry.......... 133.6 140.1 136.8
Indian Pear ...... A 143.9 150.0 146.9
Lilac ..oovvnvvnnnnnn. 162.3 170.3 166.3
Average ............ 135.16 143.42 139.26

This table shows at a glance the phenological differences
between the warmer and colder halves of the Province, and
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also the average difference between the first flowering and when
the observers thought it might be said that “flowering was
becoming common.” In other words, the South-Western half of
the Province was in advance of the North-Eastern half as mea-
sured by the “first flowering ” and when “ flowering was becom-
ing common ” so far as the said five plants are concerned as
follows :

Flowering, 1898. Flan;ri;:};ng. %%?gmg:]g Average.
Mayflower .......... 11.2 days. 11.1 days. 11.15 days.
Maple .......cccunnnn 12.0 9.7 ¢ 10.85
Strawberry .......... 73 ¢ 6.5 « 6.90 ¢
Indian Pear.......... 4.3 ¢ 6.1« 520 ¢
Lllge wossensevnons 85 « 80 ¢ 825
Average .......... .| 866 days. 8.28 days. 8.47 days.

That is, the one half of the Province is on the average eight
and a half days in advance of the other half as divided
above. The difference between the extreme counties is very
much greater, however, as shown by some of the other tables.
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MEANS OF TWENTY PHENOLOGICAL OBSERVATIONS, NOVA SCOTIA,

FOR THE SEVEN YEARS, 1892 TO 1898, (BoTANICAL CLUB).

Species common to e§ q;% ué m% o§ Q% g%: Seven Year

the Tables of the | 2 s | ¥y E’g 05 ¥s ¥g [Normalsor Phen-

seven years. 52 |52 | B2 | 5% B3 B3 5@ | ochrons of the

Y= = = R = =] =a =1 Species.
< < < < < < <

(First appearance).
Mayflower, flower.| 98 [ 108 | 104.7/107.0 | 102.70 | 106. 93.14 | 102.79 | 12 Apr.
Alder, - 102 | 114 116.3!103-3 107.55 ; 119. 103.50 | 109.45 | 19 *
Aspen, “ 131 | 123 | 122.2/117.5 | 121.90 | 123. 118.66 | 123.18 | 3 May.
Maple, 4 123 | 130 126.3|123.85 124.55 | 124.8 |.121.80  124.90 | 4 *
Strawberry, 129 | 133 | 131.6]128.55| 128.50 | 126.5 | 125.75 ) 128.99 | 8 **
Dog-tooth V., “ 135 | 136 | 132.2|125. 128.50 | 131. 126. 130.53 | 10 ¢
Cherry (Cult.) ** 146 | 142 | 146.3'136.6 | 143.00 | 146. 141.80 | 143.10 | 23
Indian Pear, * 145 | 144 | 146. [138.35) 141.65 | 141.8 | 140.71 | 142.50 | 22
Cherry Wild * 150 | 144 | 147. |138.15] 145.25 | 142.6 | 143.20 | 144.31 | 24 **
Apple, - 146 | 146 | 152.1]143.7 | 151.10 | 155.3 l 148.40 | 148.94 | 28 =
Lilac, b 154 | 160 162-3'153.5 160.50 | 157. 155.14 | 157.49 | 6 June.
Hawthorn, ** 163 | 160 | 160.3{148.75' 160.25 | 156. 158. 158.04 | 7
Wild Goose .. 54 88 | 70.6| 78.00| 80.00 | 80. 73.80 | 74.91 | 15 Mar.
Robin ........ 96 94 | 73.2| 99.30| 96.14 91. 58. 86.81 | 21
Song Sparrow ..... 99 | 115 | 79. | 96.65! 94.66 | 95.6 1. 92.99 | 2 Apr.
Frogs plping ...... 105 | 113 | 112.8[110.55| 106.30 | 113.2 | 101.80 | 108.95 | 18 *
Swallow ........... 106 | 119 | 119. ll%.'?ﬁ 117.76 | (117.5) | (117.5) | (11750) | 27 *
Kingfisher........ 128 | 137 | 128.7,127.501 122.00 | 141.6 | 130.50 | 130.76 | 10 May.
Humming Bird ....| 143 | 159 | 143,0{137.25| 139.30 | 143. 143.50 | 144.01 | 24
Night Hawk ..... 150 | 134 158.8|148.00| 154.33 | 165.5 | 145.30 ) 152.28 | 1 June.
Agggﬁlsgﬁgnﬁgg.rfuﬁ.ls 130.45%1213.62 124.39 | 126.30 | 129.07 | 120.88 | 126.12
Correﬁpondi;:ia_y 5 10 6 4 6 9 30 6

of Month ........ May.| May | May.| May.| May. 1 May, | April. | May. | 6 May.
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To conclude this exhibit of phenological observations, I give
a few from those made by the Botanical Club extending across

Canada.
CANADA, 1898.

; §8 | : C
Frogs (first Piping)........ 101.8 98 | 112 | 1 41
Dandelion (first flowering).; 124.4 121 | 150 | 153 84
Strawberry & 125.7 130 | 142 | 142 96
Wild Red Cherry * 143.2 136 | 161 |...... 110
Apple: s 148.4 148 | ioei | wemaan 116
Lilac .ocvcvsvisns swsnnmvias 155.1 147 || 482 Luvewanl vomies

To further illustrate what has been done and what has not
been done, I give the figures for each of the above six phenomena,
so far as obtained, for Nova Scotia, New Brunswick, Ontario
(Muskoka and Niagara), Winnipeg, Pheasant Forks in Assini-
boia, Olds in Alberta, and Vancouver in British Columbia, for
the series of four years trom 1895 to 1898.

CANADA, 1895 To 1898,
Frocs (First Piping).

YEAR. 2 -g % é

Z Z é z & 5] =

1895. ..... | 110.6 | 120 106.5 925 |...... 98 | 53
189%........ 106.3 | 116 1045 | 112 115 |...... 50
1897 4050 113.2 |.... ...| 92 104. 108 |oonsn 33
1898..... Lo 1008 |l 98  |........| 112! 106 40

DANDELION (First Flowering).

1895...... .| 125.4 | 131 1185 | 123 |...... 143 | 99
1896........ 128.5 | 133 1215 |....... 149 [...... 8
1897........ 1324 |........| 118 135 |o..iideee...| 89
i0, N TR I— 1) B 150 | 153 | 84
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STRAWBERRY ( First Flowering ).

&
i a0 o5 °
E o 24 e
YEAR. o -g B §
@ g g 5 2| 2| 5
7z z & B & 5 >
1895........ 128.5 | 126.8 | 126 1 |2/ T F—— 136 | 110
1896 sinsimiis 128.5 | 128.5 | 127.5 144 134 |.. 102
1897........] 1286 |........ 128.5 140 140 |..... 89
1898........ 126.7 |ievson..| 130 S P ' 142 96

| :

WiLp Rep CHERRY (First Flowering ).
1895..... .. 139.8 130.5 128 s b e 124
1896........] 1452 | 144 130 s basnsapanss 126
1897...... sl V4260 |asamnss 1375 | M40 feacuoifsmaes 111
1898........ i L5 - 146 |....... | IR, O 116
[ |
ApPLE (First Flowering ).
1895........} 1437 | 145 | 129 8 b metozance

1898 s smwany 1611 152 1316 |swvanpelussems] s 126
§0! | — | B 177 S E—— 143 s s Jaaenss e ) Ly
1898..... Lo 1484 ...... .| 146 wraiain dreseie oo sensned]| wesenice | 116

| | |

Livac (First Flowering ).
1895........ 1537 | 10 | 1375 | 136 L. 125
1806 o 160.5 158 183:8° |ovw wuw Lwwwinll samens 133
180T sanmwunn| A5T  finaes .| 148 145 [ioomei]ioneuas 131
1898........] 1551 [...... i 147 | PO [ | S S——
| | |

The blanks in the table above show that the great difficulty
is to obtain observers who can keep up their observations
regularly for a series of years.
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PHENOLOGICAL OBSERVATIONS, CANADA, 189.

| [ -
Day of the year 1898, IS al 1
corresponding to the = 1] !
last day of each month. ast z > ~ i o
5 % L o e = I 2
Jan... 3t July .212 | 2| (B F |2 || E|a|E| (58| 4|A
Feb ...30 Aug .23 |4 |7 |z 2 |7 | 21858 (C|=3|% &
g | Mar. .. 90 Sept...213 | | | . Bl 2l gl2|8|dleElia|E
S| April..120 Oct... 304 |5 | g1 ¥ SR 8| [ 1818 |2 (57 3|2
€| May. 151 Nov..a |¥ig | & 842 (8 |0 (%|2|2/84 7|8
§| Jurie..181 Dec...365 | £ ! 2|3 27|28 B |5 8 |Zi8" & %
2 glE|E S |2 8|lz|8|8!l5& |3]|F
Wild Plants Flowering. i | | T T
1] Alder v | 851106 107 ... | 8T 121 ... 140| 110(....|....| 60
2| Aspen .ooviiniiiinnnnn. 198 I 07 ... I 2L, 135| 13 133l ...
|
3| Mayflower ............. 91 78|.... 96| 101 86. 94 106 105 ... [ |oeni]onne
! |
4 | Blue Violet ............ 127) 113, ... 124] 135, 125 125 144 ] 116) 1401.... ...
5| White Violet .......... 120 ... wore 122| 127 125].... 18] ue| 120} fonai s
6| Red Maple.-...... — o108 3o | [ 1es am| wsel o) [
|
7 | Bluets (Honstonia)..... PPN AU I ¢ R IR PP PO BN -
8 | Hquisetum.............. e 143, 13 124 | 1| O
! | |
9| Dandelion .......ee ... 123| 106 125 135| 131| 125 118, 132) 135| 121| 150 153] 84
I
10 | Adder's-Tongue Lily ... [....Jeeoi| o] oeii]enns ]26+ savs| 121,
11 | Hepatica.....ovvinunines PR [P ISISPUN P [t e
12 | Gold-Thread ..-......... 131)....1 141 132] 140 136] 140| 144/ ....| 140}....]....]....

13 | Strawberry

|
128| 113 134§ 142 130| 142| 142, 96
14 do. Fruit ripe.. | 159 ¢

i
|
|
|
; 155| 164| 174 163| 168| 158/ 182:....| 167| 175 | 173, 144
|

15| Wild Red Cherry | 140| 144|....| 138 147| 147|....|....| 136/ 161|....] 110
16 do.  Fruit ripe | s faves e ot 192(.... ... 0
17 | Blueberry .......cccv... 132 121)....|....| 142 179|........|....| 129]....|.... .

18 do.  Fruitripe.... | 196|.... 204|.... 7, 1PN BETG PUmpen o oy ey PO e
19 | Ranunculus acris ...... 142)....| 156 154 152'....| 139)....)....| 182|.... |....|....
20 | Ranunculus repens ... [ ERSTY RERPN RPN [ERnt ) [
21 [ Clintonia................ 180 cnss| ISLy B2 asel 18Blsvantionslinaitvn sl o
22| Trilitm .o.vuvvavsannnnes 139| 136i.... 1 150(....| M45|....|....|....[ 184 .. )}
23 | Trientalis .............. 0] 14915 oo beafunsa| 108 saa] vava]snns 157.....

24 | Cypripedium ....... ceee | 49| bl | 156). ... 1561....

25 | Calldccveivmivenisas S | ;] (RS SR N e neman (v o e 1 | | e CON PO
26 | Indian Pear ............ 138) 132) 140 137|... | 143| 141] 154|.../] 129| 142|....| 118
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PHENOLOGICAL OBSERVATIONS, CANADA, 1898.—Continued.

e B RN | Number.

(]
—-

32

]

B =
A e 2 AR ,
last day of each month. alal ﬁ " Z‘ % ‘Z_ . %*é z
Jon... 81ty 2|9 e BIEIEISIEE £ g
Mar... 90 Sept-..213 | | 8| 2|24l s | 2|21 2|38 88|58 |5
4EEiR Qv |28\ 81238 210 )% 2|5 |28 T8
June ..181 Dec...365 | 5 |2 |Z |27 (2|2 E|Z|2 %187 %|4g
RIE|S|E |B|E&|2|2|8|5k |3|F
Wia Plents Flowering. | | | | | | | | | | | | |
Indian Pear, Fruit...... . .
RASPOOITY « v e veevee | 148] 155 ..o | 1720 foeen o[ |oeen] | 172
do.  Fruitripe.... 203 202)....|....] 213|....| 197| 212 3
Blackberry . ....covvuvens 166)....| 179|....]....| 176]....| 182]....| 165|. 113
do. Fruit ripe.. | 239]....0 ool feeiaoenn]oea [ 230000 e f o eee
Pale Laurel............. vive|auae|esss]| 168] 157 152
Sheep Laurel ........... B 771 [ I B & v A B - T ¢ P PP PP PR (RPN IS T
Pigeonberry ............ 138 134 148| 168{ 157} 148|....|....[....| 158].. ‘
do. Fruit ripe.. [----]..00l.0et .| 203|. P T s
Blue-eyed Grass........ 157 | ....| 149) 159 161 177]....| 155] 171]..--|...,
Linngea 173) 175]....¢--.«|....]| 158]..
Linaria 194] 211 ..o veen]inia]euna]caan]onns
Rhinanthus ............ 179)... !
Sarracenia ... ...o...... 174'..‘. |
Brunella .............00. 180|....] 173 179!.... 175) ... eeee]een | 169]... 0.0
Epilobium ............ e 192 200t 1950 191 ..:.... 189 s saan banie
Rosa lucida, ............ 172|. .. 197....|.... ....!182‘. 1971...
Hypericum ............ 187)....; 195]....]....| 201 192 \ 165).... .. ] e
Leontodon .............. 211{ 156| 178|....7....| 200 ...,‘ 176 198 saan s
Cherry (cult.) Flower. | 138! 133|.. 144| 147(.... 144‘ 147} 155 102
do, Fruit ... 19(;‘.... T (P - |1 S R 155
English Hawthorn .... 162
American Hawthorn .. 164) 152 ....|....| 137| 161]....] 133
Plum (cultivated) ...... 143 134!....01....] 148" 145| 144 155|....| 136]....|....[....
Apple (early) Flower... 140, 153|....| 147(.... 14'7I 155| 152| 146]....|....| 116
do. (late) do. ... |145|....|...feeifnns 149|....
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PHENOLOGICAL OBSERVATIONS, CANADA, 1898.—Continued.

I Number.

828858

g 3

61
62

64
65a
65b

2224 8

71
72
73a
3b
T4a
74b

Day of the year, 1898, .-§ % . ;
corresponding to the & W .
last day of each month. el E r zn = ﬁ;_ . _',,d,-es ‘ U
el A E P MR A A
Mar... 90 Sept...213 | i | & | S |84l c| 2| & 2|2 | 4[5 2|2
April..120 Oct... 304 | S | § | ¥ [E% § s|B|8|3|% Ei} <|Z
Yoo DerSB|E|E|E (8% 2 2|82 |5 2548
HEHEEEHHEIE AT
Wild Plants Flowering.
Currant (red), Flower..| 141] 134 145| 140|....|....| 147 138 146)...
do Fruit....| 197 197| 200|....|....| 213 189].
Currant (black), Flower|-... | ««of«ooo sl ini] ]| 155 138] 148|.
do. Fruit....leooo]oeen 199.. 193 123
Lilac, Flower .......... 153| 142| 163| 160| 157| 160! 151;....| 162 147‘ 182|.
Potato, Flower ........ 180|.. 191 179}.
Timothy, Flower ...... coea]eeas] 153].. 191) 202
Clover (white), Flower.| 135 148 163|.. 156| 163| 153| 176|. 158)..
do. (red), Flower....| 153 140| 156|.. 156| 164 153 163|.. 158|.
‘Wheat, Flower........
Oats, Flower ........... §
Buckwheat, Flower....|....| ...
Earliest Leafing ........
Latest Leafing.......... O = e WAy (i RN [ E ) N TR M -] e (e
(First Phenomena).
Plowing «...oovviienee. ] [P, Freriey (ROt LARPR i b1y Rom SChR) CERE ERURR f || || A RN (e
SOWINg «.vvrvee e oo feeee o] 18] o] | 126] 206] 122)..
Planting Potatoes...... T e g preed [ || PO 130|....| 145 137|....]....
Sheep Shearing ........ 143| 141)....(....] 136]....}|....| 130|....| 131] 156/....
Hay Cufting............ vown]sove]| 80 cennfvera|oess]oies]| B02}.un.| 189 200]..
Grain Cutting .......... semmemall 228w 231] 220| 222]..
Potato Digging ........ v bivifecnd]oned| 2690 )i ) ee ] .- | 268] 283..
Rivers Opening ........ sevehas wivsaslsews| B8k 79|....| 94|....|] 110]....]....
Lakes Opening ......... veve|ioii]eaen]enne] BTfoeoi] 82| QOT|eee|eeiifaran|onai]ares
Ground Snow, Spring.!....| 117|....]| 116| 116]....| 117 96|....[ 109]|....| 118|....
Air O | I N e 116)....| 109] ...| 119]....
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PHENOLOGICAL OBSERVATIONS, CANADA, 1898 —Continued.

78b
79a
79b

Day of the year, 1898, § & g ;
corresponding to the =] w H
last day of each month. . = iz . AL e &)
Jan.... 3t Juy.oz | %% @[ (9|51 E| 5| B E’:‘a% g%
Feb...o59 Aug .23 |Z|Z |z |8 |z |  B|l2 |3 | (=28 |%
Mar. .. 90 Sept...218 | g | 5| S l2sl s |2 22| 2|5 18E|5 ] &
R SEFAEAEEE IE A E AR AR g g
June ..181 Dec..365 | & | S | S |27 3 |8|E|2|2'81287|2|8
glE|H|IR |B&|z|E|C |2 8"
(First Phenomena,) T I
Hard Frost, Spring ..... {-«o]eoeefoee| oo o foeas|enn ] ooe ] 180) 77) 165). 119
Hoar Frost, Spring ..... 168 .. 161 108 187{....
Streams “highest” ... -] eafeani] o] ieed] s
do.  “lowest” cooul [eieefoeni e i e e e e e e
Hoar Frost, Autumn ..| 255/....| 255]. 268 . 240]....] 316 2411....
Hard Frost, % 331 2831 . 283| 305| 285| 254| 251)....|....
Air Snow, £ 316|.... 0 0ouf..-.| 264]....] 287)....] 246|....
Ground Snow, ‘¢ 319|....|....| 319 283| 315| 290|.. 278|:.4
Lakes Closing .....eoeees 5
Rivers Closing.......... 343] ...| 363|....| 319|....
23...
108 108 ... | |oo o oeee| T1|ene| 78] | 126
daol | w06l [l 150] .| 13| 122] 130]....
182| 182| 182|....| 182| 163| 182 149| 151| 142|....
183)....) 184| 176|....| 152| 153| 158|....
184 [185 182(....| 158| 163! 160]..
185) 175| 171 170....
Thunder ....cooeeeenes < 181| 177 171|...
189| 182 172,....
199| 183 175)....
191| 178|....
198 179, ....
180'....
1821..
183 ....
-
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PHENOLOGICAL OBSERVATIONS, CANADA, 1898,—Continued.

. Number.

=1

- l -
Day of the year, 1898, 3 g . 3
corresponding to the 2 ) ﬁ
last day of each month, m‘ z, N 5
o 4| . - S o
b ) " s -
Jan...31 July..2i2 [B R @ F D) B BE | SE
Feb .59 Awg.. 23 |Z|Z |z |12 |2||8]5|2(C|=8
Mar. .. 90 Sepb.. 273 | | = | |2 .| s |% | & | 2|8 | £|2E
April 120 Oct ...304 |5 | 5| ¥ /82 8| ;| % |8 |2 |2 |5%
May...151 Nov .33 (% |2 |Z 52| 2|53 2|2 =223
June ..181 Dec....365 5 E15I187 3|38 E 5 g g (8
glE|ZE |BE|&|z|E|(C|8 8
(First Phenomena.) e == '
(
|
227|....| 235! 235| 221|....| 218| 201| 212 200/ 204
229;.. .| 214| 221 209, 205
212
| 221]....] 215, 215
Thunder (Continued )< 290
224| 225
221 226
231
234! -- .| 233| ...| 234; 232
237|....| 237| 237|....|----| 237| 237| 236} 239| .
2481 ... ] 247)--+<| 238].. 245
248+ --| 247|....| 248 250] .
.| 259 258, 266
.| 2701 265i-+-+1....]..-rf....| 276] 288
303) 332 ---- $808) sl e
(First Migration.)
WildDucK..vvvenenannan ceretawes bessn] wovw |onva fuivdses fravif wenn] e | 103
‘Wild' Goose, going north | 75].. 62| . 72| T4 86|.. 3.0 9
do. going south [....| . ... ] o oo oo e e 1 300 .

[ 0lds, Alberta.

©
=
Ll

l Vancouver, B. C.

215....
221)....
2231....
224....
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PHENOLOGICAL OBSERVATIONS, CANADA, 1898,

Day of the vear, 1898, |g ; . ;
eppadiie s E 212 s -
' @ | 5 W :— “l g |Eg z
e B R M EIHEEE
y , Mar... 90 Sept.273 > ,.: : =5 g 4= -,2 :"3. = ‘E; 2 >
L Ep e AR A IR R IR A AR IR
B | June1st Dec.l365 |55 |ZI25E(5|E1EIE|E 18 2|5
gl |A|F[mim|Eix AlH|CIEE B>
(First Migration.)
83 | Song Sparrow .......... 74! 3 66| 78| 78 24
84 [ American Robin....... 67| .. 65 74l.. 26 93 108 100]....
85| JUNCO ..vvvviniirnninanns 74 . 84 85: \ 920 5
86 | Spotted Sandpiper ..... R DU I 7.1 I 132,
87 | Meadow Lark -......... s
88 | Kingfisher 129 . | .132 "
89 | Yellow Crown Warbler |....[.... .... U L .
90 | Summer Yellow Bird .. | 130)....-...0 ... ]....] 135 130i....)....|.... |....l....
91 | White Throat Sparrow. [....[....[ 126 ....|....|... ] b2 oo ..
92 ! Humming Bird ......... 141) 134|....| 142] 144}....| 155 145|.... 138| [ I PR
93 | King Bird .....een..... SO LU a7 (e DU, (rmvs N i 7 £ O N o e NN
94 | Bobolink................ 124 134[.... VR BRI DN I 71 FUUOY FRUON IO FOVON PO
95 | American Goldfinch ... | 136 ! 144,
96 | American Redstart .... |....|. | 151 e 1
97 | Cedar Waxwing........ el
98 | Night Hawk............ sl 1| . L] 02 1] e sl
99 | Frogsheard ............ 89| ...| 104] ....| 106{ 100|....} 110| 107! 98 112 106 41
100 | Snakes seen ............ 129]....1.... NPTl e U PR 132 ! 1004‘ 118]....1....
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