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RAIN AND SNOW *
By Fraxk T. Suurt, M.A..

Chemist, Dominion Experimental Farms.

The speaker, at the outset, said that if the title upon the
programme had led his hearers to imagine that his remarks wer
to be upon the weather, they were mistaken. There were
weather-wise people, official and unofficial—the former con-
stituted the stafl of the Dominion Meteorological Service, the
latter, the rest of the population.  Weather prediction, according
to the best authorities, must be bused on data of temperatures,
pressures. ete., taken over wide areas— and such data can onl
be obtained through the recognized. official channels. Again,
safe predictions can only be made for a period of 48 hours ahead.
Of course. some people may possess the gift of pﬂq:hv«y. On
cannot denv 1t. but judging from results as regards weather.
one is forced to the conclusion that the davs when the Spirit
of the lving prophet entered into man are not passed.

Considering rain and snow from the utilitarian point of view
the lecturer said it was his desire to offer one or two thoughts on
the role of these elementst in the cconomy  of Nature, their
influence upon the industries, the agriculture and the health
of the world

The first fact to be pointed out —and it is one of funda
mental importance-——was that there was a constant circulation
(t’.)nu_':h that word scarcelv describes the proc ~'\.\:) of the moisture
the water of the world. ~ Continuously. b dav and bv nicht.
summer and winter, there ascends from sea and lake and river
and moist land aqueous vapour. This evaporation is, of course,
due to the heat of the sun, though direct sunlight is not necessary
for the operation. Water gives off vapour at all temperatures
and th.re is the direct conversion of snow and ice into vapour
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This evaporation, of course, varies constantlh tempera
ture, pressure, winds, et It has been computed that the area
of the United States. on an average, evaporates from its surface
0.4 (four tenths) inches every 24 hours. This vapour ascends
until its temperature is reduced to the “dew point’ and thus

clouds are formed. Fogs and ire clouds on the surface
of the carth, condensations to minute watery particles due to
reduction in temperature. Rain and snow result from further
condensation  and  the formation of larger 'glzn'ii‘h*» This

ascension and descensien o) the world's moisture is an essential,
fundamental factor in the maintenance of veoetable and animal

life on the earth

IN tHE INDUSTRIAL WORLD

The flow of our streams and the immense volumes of witer
that pour over our numerous water-falls are dependant for their
supply upon the annual precipitation, 7. ¢. upon rain and
snow. Possibly no country in the world has such wealth of
power in her water courses as Canada. It hasonly been partially
developed as vet, but from Niagara Falls alone— and it is only
one of many. though the largest there is a total power chartered
for of 850,000 H.P. Of this, 299 H.P. are at present developed.
These figures include the product of the works on both sides of the
river. The three works generating electricity on the Canadian
side can to-dayv furnish 154,000 H.P., and their ultimate output
will be 425,000 H.P.  Data might similarlv be given for a score of
other water-falls being utilized to-day. This water-power
converted into electrical energy is emploved for a thousand
useful purposes. It carries us through the streets of our cities.,
and in manyv parts of Western Ontario from town to town.
[t lights our houses, and in the realm of manufacture has alreadz
largely replaced coal as a source of power. To tell of all its useful-
ness would be to give a catalogue of well nigh all our manufactures.
Carbide, itself a source of light, is made through the assistance
of electricity directly obtained through the power of the water-
fall Phosphorus, wood pulp, paper are similarly prepared,
itinued almost ad imfinitum. 1t
1 the value from the com-
and of our water-falls
s most important natural

and so the list might be cor
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mercial standpoint of our preci
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IN THE AGricurnTUurAL WORLD.
It is, of course, to agriculture that the greatest benefit
comes from our rain and snow. Vegetable life requires large
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. no doubt, that the food taken from the soil

tbsorbed by the voung rootlets in the form of a very

lilute solution.  This dilute food solution — non-claborated sap—
passes up through the tissues of the stem or trunk and re aches
the leaves where chemical changes (metabolism) takes place,
claborated sap 1s formed and the excess of water, after the
deposition, a< it might be termed. of mineral and nitrogenous
matter, passes off as vapour through the stomata of the leaves.
In this wav enormous amounts of soil moisture are required for
our crops.  For everv 1 1h. of dry matter stored up in the plant.
at least 300 Ibs. of water pass through its tissue and escape into
the atmosphere,  Thus, a crop of Indian corn requires, per acre,
during 1ts season of growth more than 1.000 tons of water.  This
must be supplied, in addition to that lost by evaporation from
the surface of the soil, if a maximum crop is to be obtained.
By certain methods of cultivation, soil moisture may be con-
served for crop use, and thus protect our crops against seasons
of drought. Indeed we now know how to keep over large amounts
of soil moisture from one season for the next vear's crops.  This
is practised in the wheat fields of our Northwest by fallowing,
followed by frequent cultivation -the carth mulch so prepared
checks surface evaporation. In districts of sparse precipitation,
provision for the crop’s need is made by irrication. This leads
us naturally to a consideration of the precipitation in various
parts of Canada. In a countrv or district to be settled the
question of the rainfall is a verv important one to have some
information upon, and in this connection the data that are being
obtained and tabulated by the Meteorological Service of Canada

are of inestimable value. The precipitation, as observed for

1
i

three consecutive vears at a few important points across the
Dominion. 1s recorded in the following table. The data are
taken from the published records of our Meteorological Service

Precipitation is measured in inches. One inch of rain means
113 tons 601 lhs. of water per acre. Ten inches of snow are
considered the equivalent of one inch of rain. The average
rainfall at Ottawa for the past 16 vears is 25.56 inches, and the
average snowfall for the same period is 20.06 inches. This
latter fact means that we have had, per acre, during the winter,

approximatelv 1,000 tons of snow water
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ToraL PrEciPITATION 1N INCHES— continued
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Nicola Lake, B.C.——As rain.. 8.73 | 11.5 4.76
As snow.... 4.65 2.5 6.12
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In this connection it was st < of
thie ain as it fell on the Strar ¢ ot
London. it had been computed les 3.738 tons of
impurities (soot, salts of ammonia, etc.) had been washed out
of the at ] lon (greater London co 1Se8

about 75,000 acres) a week Ot
ner than tha
we burn anthracite, whereas

these are significant in indiwcating what
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ARCEUTHOBIUM PUSILLUM (Peck)
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KAWARTHA MUSHROOMS

By CepHas GuirLed

In addition to the 71 species of fungi from the Kawartha
Lakes recorded in the July issue of T Orrawa Natt URALIST,

the writer found eleven species in September, 1907, all at Stonyv
Lake. These alsc were Dr. Charles ”HT‘YHH Peck.

and are : i»l']l"-‘.'_
muscaria,

S
decoction of thi

the “flv agaric.” Amanit
cording to Underwood !hv
the Russians in Siberia for
producing hilarious intoxication. It owes its name to its use
] 1¢

,;4 op

}’ Mson. ‘)11:'1 a number of these
in-colored mushrooms were found

bout over the ground in open

- ellow .m=§
on ”'r s¢ \LH' ]\3::!1'3

“second growth.”
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Hyv grophorus conicus, (Scop.) Fr
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differ onlv in

'.'H centre of the « ) orange color
Cortinarius ;-'.x rifolius, Pk
('-”"1‘ rius ceerulescens, Fr

Cortinarius mucifi
rimosus. Pk

Four new species discovered
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WAXWINGS AT GALT

Cedar waxwings are itering around here in fairly I
numbers On December 29th. several flocks were obser
f ] ° Iv (Ilex verticillata, Gr:

being verv abundant
Id alwavs carrv it
'vour. Slate-colored juncoes were also
None of our
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itants from the north
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NOTES ON TWO RECENT ADDITIONS TO THE 70-
OLOGICAL COLLECTIONS IN THE MUSEUM OF
THE GEOLOGICAL SURVEY OF CANADA

By J. F. Wiiteaves
The additions are two specimens that were presented In

the Rev. ]J. H. Keen. of Metlakatla, B.C., per Dr. James
Fletcher. on the 24th of December. 1907, The v are as follows -

). Microtus macrurus, Merriam.
(The Olympic Vole).

. st il 144 5 "
Ci, Nasciiur naicuius mus,

Skin of a female of this species. The animal was captured

by Mr. Keen at or near Metlakatla. on the 28th of August, 1907
Under the auspices of the U. S. Dey .rtment of Agriculture,

Mr. Vernon Bailev has published a “l(<'\'i~‘iu:1 of American
Voles of the Genus Microtus™ in 1900, and Mr. David E. Lantz.
“An Economic Study of Field Mice (Genus Microtus)” in 1907
Field mice. of the genus Microtus.,” writes Mr.
Lantz. have “stout bodies, blunt, rounded muzz

s, small eves,

and short earsoften completely concealed in the fur. The
tail 1 short and hairy: the soles of the feet are naked or clothed
th short hairs, and have five or six foot pads (plantar tubercles)
and not grooved.

“The molar teeth, in all members of the geny
incisors of all rodents, grow continuously throughe out
of the animal and do not <]"'\'1"ln]: Toots ]h(‘_‘ are ;-ri'.
in form. and the crowns show triangular dentinal spaces sur-
rounded by lines of harder enamel. These curious enamel
patterns are of great importance in the classification of the
animals, as they are but slightly affected by age and wear and
are rrm;xrk'd Iy constant for each species.

‘About 165 living species and sul spec ies of Microtus have

been recognized (I‘N)i) of which about 78 are North American.”

And of these 78, it may be added. about 30 are now known
to occur in Canada. In the Museum of the Survev there are
about 100 skins of Canadian voles or field mice of this genus.
representing at least 10 species or subspecies, and includi
fine series of skins of M. Drummondii from Alberta and Bri
Columbia

"he incisors are broad
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The “Olvmpic Vole” was first described by Dr. C. Hart
Merriam, under the name Microfus macrurus, in the Proceedings
of the Academy of Natural Sciences of Phil'ulv‘phiu for August,
1898. The English name proposed for it by Mr. Bailey in 1900,
is intended to recall to the memory the circumstance that the
specimens upon which the species was originally based, were
collected at Lake Cushman, in the Olvmpic Mountains. State
of Washington.

As its spectfic name implies, M. macrurus belongs to the
“Longicaudus Group” of the genus. which. according to Mr.
Bailey. is characterized by the “long tail and grayv color.”

(2). Cerator#iNa MoNoOCERATA (Pallas) Cassin.

The Rhinoceros Auklet).
“Rara avis in terns.”

One egg, which 1s believed to be that of a bird of this species.
This egg. Dr. l'l«-!«' 1er writes, was brought to Mr. Keen in June,
W(h. v an English sailor, who keeps a lighthouse on Lucy
Island, about 7 miles west of Metlakatla. At the same time he
brought an auklet, which he said he had trapped at the mouth
of the hole at the end of which he found the egg. Mr. Keen
savs: "'l can answer for the correct identification of the bird,
bat have. of course, only the man’s word that the egg is that of

a rhinnrv"n\' al u\‘l( T'm- cgyg (‘\‘ﬁ‘xi'\]“ agrees very we gH ~.\'ﬁh
I)r Coues’ description of that of Ceratoriina, "hi' h is as follows:
single, colorless or nearly so, but more or less obscurely

marked, as in Lunda and Fratercula; size, J,TH x 1.80. The egg
presented by Mr. Keen measures 2.70 x 1.75 Eges of this
species would appear to be rare in collections, as they are not
hsted or offered for sale in anv ege dealer’s catalogue that the
writer has seen.

The rhincceros auklet (formeriyv called also the unicorn
auklet or horn-billed auklet) is the only known species of
genus Ceratorhina.  One of the most marked peculiariti
birds of this genus is the horned bill, which is thus deser
Coues:—“Bill smooth. bhase of upper mandible with
upright horn. and under mandit

ble with an accessorv hornv
piece Iving between its rami; this piece and the horn deciduous
when base of mandible covered with a soft cere.” Coues also
species inhabits “both coasts and islands of the
to Lower California and Japan:” that it i1s “not

SaAvsS

nort!

speciallvy Arctic:” and that it has bred as far south as the
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Farallone Islands. Lord savs that it has been “found in the
Gulf of Georgia,” and that it “breeds on the islands around
Vancouver Island.”” R. Brown also savs that it occurs on the

‘oasts of Vancouver Island.

This auklet belongs to the Alcide or Auk family, and to
the subfamily Phaleridinz. which includes the auklets, murre-
lets. and black ‘11.111 mots. As Coues savs, the “Phaleridina
all belong to Pacific and Polar waters, excepting some species
of (’x'/’,‘l”l\.”

\‘i\ species of auklet are recor: led by Professor Macoun in
his “*Catalogue of Canadian Birds.” In the Museum of the Survey
five of these species are represented, either by mounted specimens
or by eggs, and in two cases, by 1'1‘!. The rhinoceros anklet
is represented in it only by the egg recently pre sented by Mr.
Keen; and Cassin’s auklet by a muun\ul specimen from Queen
Charlotte Sound. The paroquet auklet 1s n,r« sented in 1t
by two mounted specimens from St. Paul Island. Behring Sea;
the crested auklet by two mounted specimens and one egg.
from St. Paul Island: and the least auklet by three stuficd
specimens and four eggs. from St. Paul Island.

COUNCIL MEETING.

The regular monthly Council Meeting for November was
attended by the 1«-Hn\\m~r members: The President, Mr. W. |
Wilson. Messrs. A. E. Attwood, A. Halkett, A. Gibson, J. M.
Macoun. H. H. Pitts. E. E. Lemieux. and T. E. Clarke: Miss A
L. Matthews, Miss (. Jackson, and Miss I. Ritchie.

Six persons were elected as ordinary members, viz.:
W. A. Johnston, M.A.. B.Sc.. Geological Survey
Chas. N. Robertson, Ottawa
J. Létourncau, Experimental Farm.

R. F. Fleming, Normal School. Ottawa
|(lhﬂ P)].'l' 11 il "‘ 1)4 wson St. Toronto
C. Camsell, B.A., Geological .\m‘“--
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MARL SHELLS FROM COBALT.

The following species were found in a small jot
from Cobalt, recently received fro
Pittsburg, Pa. Though not extensive, it is of interest, not only
as from that locality, but for comparison with the shells from
similar deposits in Michigan and elsewhere.

I am indebted to Dr. V. Sterki for the identification of the
Pisidia and the notes accompanving them.

Zonitoides arboreq Say. Apparently recent.

Pyramidula cronkhite; anthonyi Pils. Apparently recent,

Physa heterostropha Sav.

Planorbis bicarinatus striatus Baker.
not only spirally lineate,
like the var. COrrucatns

of mar]
m Mr. George H. Clapp, of

The specimens are
but also transversely corrugated, very
currier.
Planorbis campanulatus Say
Planorbis evacuous Say.
Planorbis parvus Say.
Planorbis deflectus Sa.
Planorbis hirsutus Gld.
Ancylus parallelus Hald.
Valvata tricarinata Say.
Spharium simile Say.
Spharium striatinum Lam.
Musculium securis Prime.
Pisidium kirklandi Sterki.
with finer strip.”
Pisidium contortum Prime.
Pisidium rotundatum Prime.
Pisidium noveboracense Prime. “‘Small.’
Pisidium mainense Sterki. “Striae extremely fine and
regular.”
Pisidium medianium Sterki. “Small.”
Pisidium pauperculum Sterki. “‘Small.”
Pisidium tenuissimum Sterki. ““Small”. _
Pisidium vesiculare Sterki. “A small northern variety,
seen from Canada and Minnesota. very oblique and shape
different from that of the tvpes.”
Pisidium scutellatum Sterki. “Small, juveniie.”

“Not a specimen was seen that might be referred to P.
abditum.

“Like typical examples, but

“It is intcr«-st.ing to note that most of the species are

represented by small, and, in some cases, specifically northern
forms especially that of vesiculare.  Scutellatum, if mature.
would probably show the same.”’ Bryaxt WALKER.
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NOTES ON WINTER BIRDS IN MONTCALM COUNTY.
QUEBEC.

By L. Mcl. TErriILL.

During cach December of the past two winters I have
spent a fortnight camping north of Lac Tremblante. Montcalm
County, Que. The weather from Dec. 8th -20th, 1906, was
excessively cold, with the exce ption of two or three davs, the
thermometer dropping as low as 35° below zero, though the
average was about 12° below. This was probably the cause
of the appearance of large packs of wolves from the north,
which in turn drove the deer closer to civilization.

This vear, during the same period, we had rain or snow
for several davs (so mild in fact that at least one bear, one
chipmunk and two specimens of a species of hibernating moth,
had been induced to leave their winter quarters). The wolves
had not put in an appearance, and the deer were more Scattered.
In 1906 the ice on Lac Tremblante was a foot or more in thick-
ness on Dec. 9th, whilst this vear it had not taken on the dav
we left, Dec. 21st.

Of the hirds observed the \'.'Hmlp('(‘k('r.\' outnumbered all
others, five species being noticed: namely, downy, hairv, Arctic
three-toed. American three-toed. and pileated woodpeckers.
I have named them in order of abundance. only a few specimens
of the [lil(‘.’ll('«] M'iﬂ_\{ observed ecach yvear. I did not record the
American three-toed woodpecker in 1906, but probably over-
looked it.

When drilling for larvae the pileated woodpecker can be
heard at a much greater distance than any of the others. Then
in turn the three-toed woodpecker makes more noise than the
hairy and downv. If one had 2 fine perception of sound he
might in time almost name the different species by the sound
made in drilling.

The American crosshill and pine grosbeak were noticed
daily, and both were feeding principally on the seeds of coni-
ferous trees. [ heard a grosbeak singing on three or four occa-
sions. Pine siskins were noted :11-1111'!:11111}'. and less commonly
the redpoll, (4. linaria) brown creeper, white and red-breasted
nuthatch, whilst the ever present black-capped chickadee was
everywhere. The difference in the abundance of the javs was
notable. T have no record for the blue jay in 1906, though there
may have been a few, while in 1907 thev were numerous. Com-
pare this with an abundance of Canada javs in 1906, and a
scarcity in 1907 almost corresponding to that of the blue jav
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in 1906. A few p:ni;',\ of northern ravens were seen Perhaps
theyv are attracted by the deer that are shot in the district, as
thev feed on the entraiis

Of the Raptores the hawk owl appeared the most numerous
at least in 1907, perhaps because my walks i 1907 led me over
large arcas of burnt mountain land. for the hawk owl scems to
|v1‘k‘ft'7 an open Space the ‘.\‘(Hnl_\ \"h:'r(-_ trom some _\{1;”1:.\
it can see to a considerable distance. One of the Lhawk owls
was engaged in devouring a Canada ruffed grouse. 1 heard
the great horned owl hooting on dark davs and in the evening,
also saw one snowy owl in 1906, and a bald cagle in 1907

This completes the list of birds noticed, with the exception
of the Cunada ruffed grouse. These birds were fairly common,
hut were not very noticeable in 1907 on account of the prevalent
dark weather, keeping hidden beneath windfalls and in the
thick of coniferous trees. In sunny weather only would theyv
venture into the birch trees to feed on the buds. ‘

A friend camping in the vicinity during November, 1906,
cgave me the following notes:

Nov. 20. 1906~ Snowy owl seen with hare.

Nov. 23, Black ducks still at Lac Tremblante.

Nov. 28, * Loons seen on Lac Tremblante.

He has had occasion to be in the locality a great deal
during the summer and fail and savs that black ducks and loons
usually remain until the lake is frozen: also that bald ecagles
and ravens are permanent residents.

Lac Tremblante is only a short distance from Mt. Tremblante
Station. one of the highest points in the Laurentian Mountains.

BOTANICAL NOTE.

Cassia chamacrista. 1 have received from Mr. P. M. Thomp-
son. the Science Master of the Collegiate Institute, St. Thomas,
Ont.. a specimen of the partridge pea which was collected by
one of his students in the vicinity of St. Thomas. It grew in a
meadow near to the Wabash Railroad, and Mr. Thompson
weests that this may possibly explain its occurrence at St.
homas. However that mav be the finding of the specimen
of this annual plant growing in Canada is worthy of being
although of course it is a common plant in sandy

<1
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TeC( )r(]l'-].
fields in the southern States.
JaMmESs FLETCHER.
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AN INTERESTING OBSERVATION ON THE FOOD
HABITS OF THE YELLOW-BELLIED
SAPSUCKER (Spyropicus varius)

While visiting Mr. R. W. Shepherd, Como. Que., on Juh
20th, 1907, the writer was attracted by the large number of
leaves which were Iving on the ground beneath a specimen of
the Cottonwood (Populus deltoidea, Marsh) which was growing
near the house.

The leaves were green and healthy looking from a distance.
and as there had been no storm to blow them off we were puzzled
at first to know what had caused them to fall. On enquiry
we were informed that the dropping of the leaves was caused
by birds. The leaves were examined and it was discovered
that on every petiole, close to the blade of the leaf, there was a
gall of the species known as the Poplar Stem Gall (Pem phigus
populicaulis, Fitch). Each of these galls when perfect is the
home of a colony of slate-colored plant lice, the species being
known as the Poplar Stem Gall Louse. These galls had heen
opented and not an insect was left inside. On looking up into
the tree a Yeilow-Bellied Sapsucker (Spyropicus varius) was
seen busily engaged in picking holes into the galls and evidently
eating the insects which were inside. The galls grew. as described
above, on the petioles of the leaves and the tearing apart of
these by the bird caused the leaves to fall. Almost everyv leaf
on the tree was affected by this gall, and we were informed by
Mr. Shepherd that the almost constant falling of the leaves
on the ground had made this bird a verv undesirable visitor.
as it was practically impossible to keep the lawn in ordcr. This
note is published in the Ortawa NATURALIST as it is believed
there have been few records of this kind made before.

W. T. Macoun.

AsPLENIUM Ruta-muraria, L.—This plant was recorded in
Tue Orrawa Naturavist, Vol. XX, p. 135 from Southampton,
Ont., as new to Canada. The Kkev W. A. Burman has since
shown me specimens collected by him at Banif, Rocky Moun
tains, in July, 1893. It must be verv rare there, as few places
in Canada have been so well botanized as Banff, during the past
fx'(‘:l]'. - ;iﬂ'] no one (‘]\i' ]1”\'- T‘(‘]H)T'.‘("} 1'.
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BOOK NOTICE.

“Farm Weeds of Canada,” by George IH. Clark. B.S.A., and
James Fletcher, LL.D., F.R.S.C.. F.L.S.. with illustrations
by Norman Criddle: Dominion Department of Agriculture,
Branch of the Seed Commissioner
This long looked for, beautifully illustrated bulletin, quite

recently made its appearance. In his letter of transmittal to

the Honourable the Minister of Agriculture, Seed Commissioner

Clark draws attention to the enormous losses which are every

vear caused by noxious weeds, and mentions brieflv some of

the many means by which they become disseminated. It is
pleasing to note that the three mon who prepared this bhulletin
are all active members of the Ottawa Field-Naturalists’ Club.

The text of the bulletin is written by Dr. James Fletcher. our

leading authority on the subiject. In the introductory chapter

the importance is pointed out of knowing a weed when seen,
and calling it by its true name. not necessariiv the botanical
name, but the name it is known by and written about in agricultural
publications. Under each botanical family the chief Canadian
weeds are treated of with remedies, and a coloured life-sized
plate is given of each. In all there are 36 plates. 51 of the most
important weeds, 1 showing three grasses attacked by ergot,
and 4 of the chief weed seeds found in commercial grains. On
these latter 4 plates, 80 weed seeds are shown in colours, at
natural size and enlarged so as to show cach sced as it appears
under the ordinary pocket magnifying glass used by farmers
and seedsmen. The hulletin is beautifully printed and gotten
up, and much credit is due to all concerned in its preparation.

It will be of immense value to the farmersof Canada in acquaint-

ing them with the pernicious weeds on their farms and how to

eradicate them. To the botanist too it will be a welcome addition

to the literature. As a government publication it stands in a

class by itself, and is undoubtedly one of the verv best contri-

butions on the subject which has vet appeared

A. G
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