PHENOLOGICAL OBSERVATIONS IN (CANADA, 1903.—By A. H.
MacKay, LL. D, F. R. 8. C., Halifax.

(Read 9th May, 1904).
OBSERVERS ETC. FOR THE FirsT TaABLE, CANxaDpA, 1903,

Nova Scotia : The average of about 300 selected schedules.

Prince Edward Island : Mr. John MacSwain, Charlottetown.

New Brunswick : George U. Hay, D. Sc, F. R. S. C., Saint
John ; J. Baxter, M. D., Chatham.

Quebec: Miss A. M. Dresser, Francois Xavier, Brompton,
Richmond Co.; Miss J, M. Varney, Richmond, Richmond Co.

Ontario : Cephas Guillet, Ph.D., Ottawa ; Mr. A. B. Klugh,
Guelph, Wellington Co.; Mrs. F. E. Webster, Creemore, Simcoe
Co.; J. H. Elliott, M. B., Gravenhurst, Muskoka.

Assiniboia : Mr. Thos. K. Donnelly, Pheasant Forks.

Alberta: Mr. Percy B. Gregson, Blackfalds,

British Columbia : J. K. Henry, B. A., Vancouver,

The first table of phenochrons contains the observations of
‘this staff of observers at the stations indicated, the observations
being confined to the “time when first seen” except where
indicated in a few cases.

PrneNoLoGICAL OBSERVATIONS, SEcoND TaBrLk, Nova Scoria, 1903.

The second table gives the phenochrons for each of the ten
hiological regions into which the Province of Nova Scotia has
been provisionally subdivided, each phenochron being the average
of a few or many observations within the region. Over 300
selected schedules of observations are represented in this sum-
mation.

The schedule of the school teachers who directed the
observations at each school were sent in at the end of the
school year to the Inspectors -who transmitted them to the
Superintendent of Education for the province, who in turn
submitted them to the following staff for ecriticism, selection,
and compilation into “belt” and “region” phenochrons. The
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272 PHENOLOGICAL OBSERVATIONS IN CANADA, 1903.—MACKAY.

critical comments of each of this staff of phenologists were pub-
lished in the April Journal of Education, 1904, pages 74 to 81,
for the benefit of the observers for next year.

Purexorocical IREcioNs aNp ComPILERS, Nova ScoTia.

Region I. (Yarmouth and Digby Co.): Principal A. W.
Horner, Yarmouth.

Region IL (Shelburne Co.): Principal C. Stanley Bruce,
Shelburne. _

Region II. (Queens Co.): Miss Minnie C. Hewitt, Science
Teacher, Lunenburg Academy.

Region II. (Lunenburg Co.): Principal Burgess McKittrick,
Lunenburg.

Region III. (Annapolis and Kings Co.): Principal Ernest
Robinson, Kentville.

Region IV. (Hants Co.): J. E. Barteaux, Science Master,
Truro Academy.

Region V. (Halifax and Guysboro Co.): Principal G. R.
Marshall, Halifax.

Region VL (Cum. and Col. on Cobequid Bay): J. E. Barteaux,
Truro.

Region VIL. (Cum. and Col., North slope): Principal E. J..
Lay, Ambherst.

Region VII. (Pictou and Antigonish Co.): W. P. Fraser,
Science Master, Pictou Academy.

Region VIIL (Richmond Co.): Principal Geo. W. McKenzie..
Sydney Mines.

Region VIIL (Cape Breton Co.) : Loran A. DeWolfe, Science
Master, North Sydney.

Region IX. (Victoria Co.) : Loran A. DeWolfe, M. Sc., North.
Sydney.

Regionn X. (Inverness Co. sloping to Gulf): Loran A.
DeWolfe.

The compilations of this staff were further reduced into the
form published in the second table, “ The Phenochrons of Nova
Scotia, 1903,” by Miss Jean Lindsay, B. A., Halifax. The
phenochrons of the several divisions of the province, as well as
the individual schedules are bound into annual volumes for
preservation and the convenience of future phenological students..
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In previous reports attention was called to the phenological
work in other countries, especially that of Mr. Edward Hawley,
F. R. Met. Soc., V. M. H., in England ; of Dr. Thne of Darmstadt,
in Europe ; and of the public school work of Michelsen and
Mathiassen in Denmark, on Nova Scotian lines. Nothing
strikingly new has appeared during the year abroad or at home
in this department. The Marine Biological Station of Canada
under the directorship of Professor Ramsay Wright of Toronto
University, was working at Malpeque in Prince Edward Island
during the year. Incidentally botanical work was done, more
particularly the determination of the microscopic flora on which
the oysters of the region feed. Mr. A. B. Klugh of the Welling-
ton Field Naturalists” Club published valuable botanical papers
during the season, and the Guelph Herald distinguished itself
by the publication of an interesting series of botarical and
other natural history articles and notes from members of the
club. The Ottawa Naturalist had a specially valuable series
of articles on Nature Study. The Journal of Enucation of
Nova Scotia functions as the organ of the phenological observ-
ers of the province, The Bibliography of Canadian Botany
for the year was presented to the Royal Society in a -special
report as usual.

The botanical nomenclature used is vhat of the latest edition
of Gray’s Manual, and the names of the birds are those of the
American Ornithological Union.

The tables are also published in the proceedings of the
Royal Society, as a part of the report of. the Botanical Club of
Canada.

[At the date this is going to press (Jan. 1906) it is satisfactory to see that the
annual date inztead of the mensual date is beginning to be used in Great Britain by
Mr. Edward Mawley. F. R. Met. Soc., V. M. H., as can be seen in his valuable and
interesting ‘“ Report on the Phenological Observations for 1904.” The Nova Scotian
system now used throughout Canada, and demonstrated to be so clear and space.
saving in some of Mr. Mawley's tables, is undoubtedly the simplest system for the
notation of dates and the recording and calculation of all phenochrons, individual,
special and general. In Germany and Denmark a step has been taken in this direction
by utilising the dates of the spring months for obtaining averages, means or ‘ middle
dates.” But this method confines comparisons to different series of phenochrons for
each month. The *annual” dates form a single series for the year; and after very
little use become as full of meaning as the popular “day of the month,” and very
much more convenient for recording and averagingl.
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PHENOLOGICAL OBSERVATIONS, CANADA, 19.3.
OBSERVATION STATIONS.

Day of the year 1903 corres-é aL - |, ‘§ :
ponding to the last day 34| - x| s 8 R =
of each month. %’é : : . Sa Gl s = E ':q: u:a_
; anenld 1211812188 85z, g1 E
g S A AR AR AR AL A
E e LRI IR R AR A O
Z YIS (2|5 |&(E|5|8|5|8E |A|F
1 |Alous incana, Willd ...... 104 109| 84 73 99 80 106 *119,
2 |Populus tremuloides .....| 118] 128j....| 11 90| 90 106, 133| 130|.
3 Epigeea repens, Li.......... 102| 118 115{ 99] 100 101 12
4 |Equisetum arvense........ 127]. 132 S1*Ln| 121 138] 90
5 |Sanguinaria Canadensis 125 109... |....].
6 |Viola blanda .............. 121f. 132| 113 119| 117| 112|7132| 107
7 | Viola palmata, cucullata .| 123 129| 143 l‘ZU| 122| 118] 118|°119{ 116 140
8 |Hepatica, triloba, ete ..... 118 | 93 88| 93| 89| 79.. 100
9 |Acer rubrum .............. 126] 137)....| 121] 119} 107| 104} 97|....| 106|.. 96
10 |Fragaria Virginiana ... ..| 124/, 123(... | 119] 100| 112} 118|....| 105 124| 144|....
11 “ ** (fruit ripe)| 163|.. 179| 148 151| 150| 138]....[....| 178| 17(]....
12 |Taraxacum officinale..... 126| 142|....| 141| 119| 116 109| 90*100| 106| 133|..
13 |Erythronium Americanum| 133} . 129| 143| 112| 113] 107] 116/°100] 104|....|....|....
14 |Coptis trifolia.............. 131, 136; 143| 106).. 120( 118 b - Y (R e
15 |Claytonia Caroliniana.....| 123 ....| ...|....{....|....] 90[.. 79 ...
16 |Nepeta Glechoma.......... 140]. . G 1. DR S 108
17 | Amelanchier Canadensis .| 140|....| 136| 135 119| 129/%129| 124) 149| 148). .
18 = ** (fruit ripe)| 196/ .. 193, 210 183).. ..
19 Prunus Pennsyivanica....| 143 151]. 132 124) 128| 132,134 127 144 120
“ * (fruit ripe)| 221|. 212
21 |Vaccinum Can. and Penn.| 141 145 143]....}....| 119] 120 122i.
22 = ** (fruit ripe)| 195|.. G i 188(....
23 |Ranunculus acris 148/ .. 136| 141| 132 136| 136|....| 140/ 119| 166
24 |[R.repens ............ e 154 t 160]....]*132
25 |Trillium erythrocarpum ..| 147 136, 143| 134| 116 *126 115/....| 131)...
26 |Rhododendron Rhodora .| 145|. 145, .. ll

* When becoming common.

t The phenochrons for Nova Scotia are the averages of over 300 selected schedules,
the fractions being omitted. In some of the schedules from the Western Provinces of
Canada, the cognate western species are taken as indicated exactly in previous reports.
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PHENOLOGICAL OBSERVATIONS, CANADA, 1903,
OBSERVATION STATIONS.

= =

Day of the year 1903 corres—,e G o3 é | §
ponding to the last da.ygu_'rm N Elag |20
of each month. Id‘fé’.g 4| A g & ny o 3 —;‘5 5 B

Jan..... 31 July..2:2%5 |Z|% |5 |G |EIE|IQ|ER |25

. |Feb..... 50  Aug ....242 wal|® - | g S8 Ca olg|(2 el E

g [March.. %0 Sept...2MEZ RS E |3 8|S || d|S |8 2% &2

2 |April ...120  Oct eSS ml S| S| F| Bl |2 | B8 |32 % |2

Z |May ....151 Nov ....334 4 g I gle|= g g ARRE & g

Z June....181 Dec ... 365| } o Hl1oldI28|8|a|d|6 = RS

27 |Cornus Canadensis..... ..| 131 145 157|....|....[*140| 143|....| 146

28 * “  (fruit ripe)| 208|....|... | oo feeaifore]oe. | 198

29 |Trientalis Americana ....| 150 ...| 151! 157| 119] 150| 135 144|....] 144|...

30 |Clintonia borealis .. . ..| 152|....| 151] 167|....]....|*142 135]....] 144|....|....[-..-

31 |Calla palustris 159|....] ...| 155| 149| 117| 1541....|....| 141|....|...

32 |Cypripedium acaule ..... 159]... |....| 167|....|....| 147 150....| 139|...

33 [Sisyrinchium augustifol'm| 160[....|....| 179| 139| 119| 138|....| .. | 158....| 166]....

34 |Linngea borealis ......... 167(....[....| 172| 118....| 149| 149|....| 154|...

35 |Kalmia glauca ............ L ) | PR SUTAoH I T ¢ OO P i 111 ) St RSN PP

36 |Kalmia angustifolia ..... 168)....| ...| 179|....|....| 161

37 |Cratsegus Oxyacantha ... | 161] 162} ...|....[... | ...|--]---0]onu | 144 ). ..

38 'Crateegus coceinea, ete....! 156....[ .. ... 0. ]....] 129]...

39 [Iris versicolor... ......... Fi0ke s fowmafoens]| 5] sl 188licant we o BT ]uwn]en

40 |Chrysanthemum Leucan. | 166....[....|....[....|....|*136]....| .. | 149]..

41 |Nuphar advena...... T 183Yiai] o owan fowaifosa ] 14BLuais s a] 188).wisfusas]-

42 |Rubus strigosus........... 164}, oo foee]ons | -] 141] 1457%156| 1411 173]....[....

43 “ “ (fruit ripe)| 214 ... .o )oenfeae | o0 ]oeee| 186 ... .. ] 210)....

44 (Rhinanthus Crista-galli . .| 171}....

45 |Rubus villosus ........... 166,....| -..| 171....|....| 148| 149{*161| 141|....| .. | 126

46 s L (fruit ripe)| 241)....] - f--o ]oeifoai oo 2068) L Ll fee e e

47 [Sarracenia purpurea ...... Mdl e fee [¥161] 144

48 |Brunella vulgaris.......... 172|... ceedt 179)0 0000 | 159) 154 .| 153)....] ..

49 |Rosa lucida................ 178 .. feeenfiuan].. | 153] 145]....]....| 166| 165 164| 162

50 |Leontodon autumnale .. | 168|....[....| 160 ... .oofoeeatoeas]omnoifoia|iee)enns

51 |Linaria vulgaris .......... 168 ....0... |.\ee]oene]enn | 161 y

52 |Trees appear green........ 138: veve]eeaienad]ee. ] 129] 134) 132]... . . cuaieens

53 'Ribesrubrum (cultivated) | 142 . °....0....0... %...4.. 0. 50 &5 LONI TUIPYE RO

* When becoming common.
t The phenochrons for Nova Scotia are the averages of over 300 selected schedules
the fractions being omitted. In some of the schedules from the Western Provinces of
Canada, the cognate western species are taken as indicated exactly in previous reports.

Proc. & TRaANs. N. S, INsT. Sc1., VoL, XI. TRrAKS. S.
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PHENOLOGICAL OBSERVATIONS, CANADA, 1903.
OBSERVATION STATIONS,

- = =

Pyt mersnsimmomeete B | |l a] s AHAME
of each month. Ezgg :\‘-'t :Q é 4 wl g 2— .‘3:6 ﬁ &

Jan ... 81 July...203|2 12| % |G| g |EIE|LIE= | 2|5

g (M0 AaEomEEeE) s 28\ E\CIG B2 5T 5

é April -.120  Oct ....301 sol2s| 2|8 | 5|8 E|E|E|5|82 %8

E|May...131 Nov..3z<z= "= |8|5|5|8(2(8||87 3|5

iz, (June....181  Dec ... 365 % |5 | 1S5 4/ |S|(5|85 |6k |85

54 |Ribes rubrum (fruit ripe)| 199 189'.... 210 .

55 |R. nigrum, (cultivated) 134

56 “ (fruit ripe)| 210 193 ....|*182

57 |Prunus Cerasus .......... 147 160|... | . .| 182[....]...uf-0-a*1800 . oLl 109

58 G . (fruit ripe)| 205|..

39 |Prunus domestica ........ 151. 129) 128 ... 0 *1B01- - len e feeen

60 |Pyrusmalus .............. 151] 157]....]....| 136 131| 131]....{*132)... |....l....| 117

61 |Syringa vulgaris ......... 162| 166|....| 158| 142| 139 134 ... [*141|....|....|....| 130

62 (Trifolium repens .......... 162| 00 |-eee| oun]....| 149) 139,... |....| 143|....] 164| 133

63 [Trifolium pratense ..... 180]....]...-]....| 149] 141 139' Ll 4T L)L 139

64 |Phleum pratense .......... b 7| (AP IR PR IR PRVUR PRV P PR PP RS DU PR

65 [Solanum tuberosum ...... 1820 |-evfeenn]oen.] 169, 0... . *184]. ...

66 |Ploughing (first of season)| 113|....|....|....| 121| 80| 89....| 91f....|....} 93

67 |Sowing, R 123; 127....|....; 129| 117 10!| ...| 105)....] 103| 96

68 |Potato-planting ** 123) ... .o |.. .| 145, 120) 142,....] 138]....[ 127| 115

69 |Sheep-shearing * 129 ...] ee Jeen] 139l el e nl] oo 162 166 .. -

70 |Hay-cutting “ 200|. .. ..I.. 199| 220

71 |Grain-cutting b 246 239(....] -, f....]e.--] 208 .00 eliqee o] 246 228

72 |Potato-digging  ** 266' b o b e ] 278) .| 274).. .| 265, 220

73a|Opening of rivers * 71‘ 88....]...e] - 5] P IR S : v B IR I (1] IS

73b|Opening of lakes ** (¢ AP PR IS RPN (- - § PP IR PP PRI PR I ¢ PR

74a|Last snow to whiten gr'nd| 116{....| ...| 115] 95| 113| 94| ...| 84|..-.| 119, 140|....

74b “ to fly in air ....| 130|....[....| 11¢[ 121| 113| 111f....| 86|....|....| 140

75a|Last spring frost—hard ..| 140| 146|....| 101| 152| ... | 122... |....|----| 160] 142....

75b s v —hoar.. 168 .0 |eeeeloen|ovanlene | 1240 ] ou] oo oo 162) 142].. .

76a W!la.berinstreams—high L o8] 19| O .| 247) 223).

76b & “ —low ..|198]....0.... [....]....0188) ... ....].... 0.0 Ll 312

* When becoming common.

t The phenochrons for Nova Seotia are the averages of over 300 selected schedules,
the fractions being omitted. Insome of the schedules from the Western Provinces of
Canada. the cognale western species are taken as indicated exactly in previous reports.
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PHENOLOGICAL OBSERVATIONS, CANADA, 1903.
OBSERVATION STATIONS.

Day of the year lQOScorres-'E kY +3 % .
ponding to the last day|3 |, sl sle 3 8 El 2|©
of each month. =5|1E |® | & & slulEl=lE |S|A

Jan. .81 Juy..22T@(3 |2 |2 |G |g|E|E|SIE= |45

8 (Mo " 30 Aem o amagSal 2|5 E|E |2 52583 | B
S |April..120 Oct ...30/8212518 |5 |E(E|E|E| 8|2 |8% %3
E [May .."151 Nov.. 3Z%|5%|= |2 |E|S(2|T|8|=|8°| 3|5
5 Pwe 81 Deo Y NS 4|2 |&|2|5|5|E|SE |A|8
“77u|Firstautumn frost—hoar..| 257 ... |... .| -.|---| 28| ..[o...|-o-|....| 28]
776 “ b —hard..| 284 312
78a|First snow to fly in air .. | 290 .| 296| 281 3 252| 255|.
78b o whiten ground| 36| 351)....].-..]....| 331 330' 200)... | 255| 255|..
79a|Closing of lakes ........ 339 ... e el eo| 335 .| 320{..
79b ¥ rivers .......... 344 351)....0... .. - 340....‘.... woleaa:] B20]..
8la|Wild Ducks migrating, N.| 85 ....[....| 90| 54 61|....} 91]....]....| 100| 93[..
81b| “ - S.[302... | eeee]ea | 286

82a| Wild Geese migrating, N.| 78| 75|....| 71]....| 66/ 100/ 86(....|....| 98| 93|....
820 o “ S.} 38| 246 .. |... |....| 285]....)... |.-..]. ..| 310] ...]....
83 |Melospiza fasciata, North.| 84| 87|....|100....| 116] 78 68| 73l....|... |....]....
84 |Turdus migratorius * 78! 85|....| 79| 65| 63 75| 70| 60[... | 103| 110|....
85 Junco hiemalis e 81| 96/....| 86| 56....| 78Res|....[....]....

86 |Actitis macularia “ 131 ...|....| 147|....]..-.] 122{ 127| 130{....]....]....

87 |Sturnella magna “ 121 . eee oo oo ee]ens | 200) T76[ 131)....| 96|....].-.
88 |Ceryle Alcyon LD 125(....]....| 128 115\....] 117| 99| 115{....]| 151}. ..|....
89 |Dendrceca coronata 137]....( ...| 141....] 109 122|....]...

90 |D. eestiva " 138).. 146(....[..«.| 130] 124].. ..]....}...

91 |Zonotrichia alba | 116.. ... | 126002 119] 109 L

92 |Trochilus colubris kL | £ 1) (R PR I 1) | P PRI P I T 11 S e 1S

93 |Tyranus Carolinensis * 136|....|... | 140|....}....| 141f 121 131{... | 119].... |....
94 |Dolychonyx oryzivorus ** | 136(. ..|....| 147 138I 137| 141) 128).... ... | ]l ]
95 |Spinis tristis “ 145(....| .. | 145|....]... | 115|Res| 129 ....|....].. ..]....
96 |Setophaga ruticilla “ 133)....] .. | 148]... |....| 135| 129]....|.-..|....]....]....
97 |Ampelis cedrorum » \144 SO [P [ 1, | Y (PSS Pewern) B o ] [RTE) [RC ( ( (IS P
98 |ChordeilesVirginianus** 128( 164;....| 152|....| .. | 141| 140|.. |....| 148]....|....
99 |First piping of frogs ...... 100( 119; ..| 111] 99| 82| 78| 73|....[....| 105 112|....
100 |First appearance of snakes 100....|.. doooins| o84 85 7800 109]....)....

t The phenochrons for Nova Scotia are the averages of over 300 selected schedules,
the fractions being omitted. In some of the schedules from the Western Provinces of
Canada, the cognate western species are taken as indicated exactly in previous reports.
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282 PHENOLOGICAL OBSERVATIONS IN

THUNDERSTORMS—PHENOLOGICAL OBSERVATIONS,
NOVA SCOTIA, 1902

The indices indicate the number of stations from which the Thunderstorms
were reported on the day of the year specified.
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THUNDERSTORMS—PHENOLOGICAL OBSERVATIONS. —(Continued}.

OBSERVATION STATIONS.
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The indices indicate the number of stations
were reported on the day of t.

PHENOLOGICAL OBSERVATIONS IN

TH UNDERSTORMS—PHE NOLOGICAL OBSERV

NOVA SCOTIA, 1903.

OBsERVATION STATIONS,

ATIONS,

from which the Thunderstorms
he Year specified.
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THUNDERSTORMS —PHENOLOGICAL OBSERVATIONS. —(Continued).

OBSERVATION STATIONS.
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