Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original
copy available for filming. Features of this copy which
may be bibliographically unique, which may alter any
of the images in the reproduction, or which may
significantly change the usual method of filming, are
checked below.

Coloured covers/
Couverture de couleur

Covers damaged/
Couverture endommagée

Covers restored and/or laminated/
Couverture restaurée et/ou pelliculée

Caver title missing/
Le titre de couverture manque

Coloured maps/
Cartes géographiques en couieur

Coloured ink {i.e. other than blue or black}/
Encre de couleur (i.e. autre que bleue ou noire)

Coloured plates and/or illustrations/
Planches et/ou illustrations en couleur

Bound with other material/
Relié avec d'autres documents

Tight binding may cause shadows or distortion
along interior margin/

La reliure serrée peut causer de |'ombre ou de la
distorsion le long de la marge intérieure

Blank leaves added during restoration may appear
within the text. Whenever possible, these have
been omitted from filming/

1l se peut que certaines pages blanches ajoutées
lors d’une restauration apparaissent dans le texte,
mais, lorsque cela était possible, ces pages n‘ont
pas été filmées.

Additional comments:/
Commentaires supplémentaires:

L’Institut a microfilmé le meilleur exemplaire qu'il

lui a été possible de se procurer. Les détails de cet
exemplaire qui sont peut-&tre uniques du point de vue
bibliographique, qui peuvent modifier une image
reproduite, ou qui peuvent exiger une modification
dans la méthode normale de filmage sont indiqués
ci-dessnus.

Cotoured pages/
Pages de couleur

! | Pages damaged/
| Pages endommagées

Pages restored and/or laminated/
Pages restaurées et/ou pelliculées

Pages discoloured, stained or foxed/
Pages décolorées, tachetées ou piquées

[: Pages detached/
Pages détachées

Showthrough/

Transparence

Quality of print varies/
Qualité inégale de I'impression

Il ] Continuous pagination/
Pagination continue

Includes index(es)/
Comprend un (des) index

Title on header taken from:/
Le titre de I'en-téte provient:

Title page of issue/
Page de titre de la livraison

Caption of issue/
Titre de départ de la livraison

Masthead/
Générigue (périodiques) de la livraison

This item is filmed at the reduction ratio checked below/
Ce document est filmé au taux de réduction indiqué ci-dessous.

10X 14X 18X 2X 26X 30x

12X 16X 20X 28X 28X 32X



MAY, 1896.
VOL. X, No. 2.

THE
OTTAWA

NATURALIST.

Published by the Ottawa Field-Naturalists’ Club.

CONTENTS.
Paox
1, Chemical Work in Canadian Agriculture—Frank T. Shutt, M.A., F.LC,, F.C.S,, etc, .... 29
2. Note on Cardinia subangulata Dawson and Arca punctifer Dawson—H. M. Ami .... 4“
3. Natural History Notes for April, 1896—H. B, Small, Esq. ceon .- . vees 44
4. Club Notes—(1). Prizes in Botany, Entomology and Geology for 1896 (2). Excursion to
Chelsea, (8), Subsexcursions, (4). New Memb (5). M logical Observati
for Ottawa, 1895 .. cene aees ees 45

OTTAWA, CANADA,
PRINTED AT THE OFFICE OF PAYNTER & ABBOTT,
48 RIDEAU STREET.

SATURDAY, MAY 23rd.—Half-day Excursion to Chelsea. Catineau Valley R. R., Union
Station, 2 p. m. For rates see page 48.

Ensersd al the Otfawa Poet Offce as second-class matter,



Can‘adés
High
rade

PIANOS J=

Mason & Risch, ' }F('
‘Nordheimer,
Gerhard -
Hexntz‘man.
Estey & Dominion
Organs,

~d. L. Orme & Sof,

. 118-115 Sparks St’ A

’

K .
CHICKERING |

——

STEINWQ‘(

A large assortment
struments.  Terms

to suit all purchns-
ers.

d.L Orme & § on, 7

113116 Sparks-St.

' J. (r BUTTERWORTH & Co.,

All-Ra.ll Scramton "Coal.

WM HO WE,

Importer of. Artists’ Materials and . Artistic
Interior Decorations. Manufacturer
of White Lead, Paints & Colors.

8 SPARKS STREET. Howe's Block, - - OTTAWA‘ |
. 'u TRY : '
o }BATI}L & €D®9§>
A. ROSENTHAL, 1 33 C.

Jeweller and Optician.

‘87 SPARKS ST.

Engl;sh Blénded Black Tea.
J. & T. BALLANTYNE

.Best Grades of Hard.and Soft Cpal.‘:, .

QFFICE, COR. ELGIN & QUEEN STS,
Telephones,586 and 579..

| WeLen, “MARGETSON & CO'S|

Sh:rts, Collars a.nd Cuffs
R. McGIFFEIN,

| 49 SPARKS STREET.

|FINE SHOES.

A. J. STEPHENS,

29 SPARKS ST.

) : Boots: (ma’» Shoes, Made to Illeqsure.n 1

KENNY BBOS.,

Tailots to:
Hxs Excellency

G H THORBURN

Books :and'. Statxonety,
FOUNTAIN PENS
Views of Olttawa.. 80 Sparks 8. .

VWm. ROBERTSON,

69 'Ri.d,eé.u Street.

| Natura.\ Hxstory Works supphed to |

* order;

Sole Agents for _:'

§ of second:hapd in- i} |




THE OUTAWA NATURALIST.*
A MonNTHLY MAGAZINE DEVOTRD 10 THE NATURAL SC1LNCES. T
Vor. 1. 1887-1888.

ON A NEW GENUS AND THREE NEW SPECIES OF (RiNOIDs. By W. R. Billings,
. D 49.
TESTIMONY OF THE OTTAWA CLAYS AMD GRAVELS, &c. By Amos Bowman,

Cp. 149, .

THE GREAL ICE AGE AT QTTAWA. By . M. Awi, pp. 65 and 81.

ON UTica rossits, FRoM Ripeau, Ortawy, Oxie By I M. Amy, p. 165-170,

NOTE3 ON SIPHONOTRETA SCOTILA, #d, p. 121,

THE CoucAr. By W. P. Lett, p. 127.

DEVELOPMENT OF MINES IN ITHE O1rawa REGlos. By John Stewart, p. 33.

ON Moxorrora. By James Fletcher,, p. 435 By. Dr. Baptie, p. 40; By Wm,
Brodie, p. 118.

SALAMANDERS. By. F. R, Latchford, p. 105.

Vor. 1I. 1888-1889.

DESCRIPTIONS OF NEW sPECIEs oF Mosses. Dy N. C. Kindberg, p. 154.

A NEW CRUSTACEAN —Diarromus TyrreLLlL, Porre.  Notice of.

ON I1HE GEOLOGY AND PALEONTOLOGY OF RUSSELL. AND CAMBRIDGE. H. M.
Ami, p. 136.

ON THE CHAZY FORMATION AT AYLMER. By T. W, E. Sowter, pp. 7 and 11.

THE PHYSIOGRAPHY AND ,80LOGY OF RUSSELL AND CAMBRIDGLE. By, Wm.
Craig, p. 136.

SEQUENCE OF GEOLOGICAL FORMATIONs AT OT1AWA WITH REFEREME 10
NATURALGAS.  H. M. Ami, p. 93.

OUROTTAWA SQUIRRELS. By J. Ballantyne, pp. 7 and 33.

CarricorN BeetLEs. By W, II. Harrington, p. 144.

Vou. III 188g-18go.

GEOLOGIGAL PROGRESS IN Caxapa. By R. W. Ells, p. 119-145.

Lis1 OF MOSSES COLLECIED IN 1LLS MEIGHBORHUOD OF OTTAwWA. By Prof,
Macoun, pp. 149-152.

WHAT YOU SEEWHEN YOU GO OUT WITHOU1 YOUR GUN, {Ornithological.) By W
A. D. Lees, p. 31-36.

THE AMERICAN SKUNK. By W. I’ Lett, pp. 18-23.

THE BIRDS oF RENFREW Couxnty, ON1. By Rev. C. J. Young M.\ pp. 24-36.

Tue LAND SHELLS 0F VANCOUVER IstaNn. By Rev. G. W, Taylor.

DEVELOPMENT AND FROGRESS. By Mr. II. B. Small, pp. 95-105.

VoLr. IV. 1890-1891.

ON SOME CF THE LARGER UNEXPLORED REGIONS OF CaNADA. By G. M. Dawson,
pP- 29-40, (Map) 1890.
THE MISTASSINI REGION. By A. I'. Low, pp. 11-28.
ASBESTUS, 1TS HISTORY, MUDE OF OCCURENCE AND Usks. By R. W, Ells, pp.
11-28.
NEw Caxapian Mosses. By Dr. N. C. Kindberg, p. 61.
PAL.EONTOLOGY—A Lecture on. By W. R. Billings, p. 41.
ON tHE WOLF. By W. Pittman Lett, p. 75.
ON THE COMPOSITION OF APPLE LEAVES. By F. . Shatt, p. 130,
SERPENTINES OF CaNapa.  By. N. J. Giroux, pp. 95-116.
A NATURALIST IN THE GOLD RANGE. By J. M. Macoun, p. 139.
IDEAS ON THE BEGINNING OF LIFE. By J. Ballantyne, p. 127-127.
Voi. V. 1891-1892.
ON THE SUDBURY NICKEL AND COPPER DErosiTs. By Alfred E. Barlow, p. 51.
ON CANADIAN LAND AND FRESH-WATER MOLLUSCA. By Rev. G. W. Taylor,
P- 204. )
THE CHEMISTRY OF ¥ooD. By F. T. Shutt, p. 143.
CANADIAM GEMS AND PRECIOUS STONES. By C. W. Willimott, p. 117,
*Price $1.00, per Vol. To Members: Go cents.
T Some of the papers contained in the eight volumes already published.



THE OT'FAWA NATURALIST *
A MONTHLY MAGAZINE DEVOTED TO THE NATURAIL SCIENCES.

Vor. V. (Continued).

SCEXTINCT VERTEBRATES FROM THE MIOCENE OF CANADA.” Synopsis of. By
. M. Ami, p. 74.

A BoranNical eXCURSION 10 THE Chits. By R. B. Whyte, p. 197.

SOME NEW MOSSES FROM THE PrRivvior Istaxps. By Jas. M. Macoun, p. 179.

DESCRIPTIONS OF NEW MOssES. By Dr. N. C. Kindberg, p. 195-196.

ON DRINKING WATER. By Anthony McGill, p. 9.

Li1sT oF OTI'AWA SPECIES OF SPHAGNUM. . 83.

THE wIrDS OF O1rawa. By the leaders of Ornithological section ; Messrs  Lecs,
Kingston and John Macoun.

Vo1 VI. 1892-1893.
Fauxa Orrawaensis: Hemirrera o Orrawa. By W. Iague iarrington,

). 25,

Tm:I WINTER HOME OF THE BARREN GROUND CARInOU. By J. Burr Tyrrell,
P12,

THE MINERAL WATERS oF CaNaba. By H. P. H. Brumell, pp. 167-196.

THE COUNTRY NORTH OF THE OTrawa. By R. W. Ells, p. 157.

NOTES ON THE GEOLOGY AND PALAEONTOLOGY oF OrTAwA. By IL M. Ami, p. 73.

THE QUEBEC GROUY. #bid. p 41.

FoOD IN HEALTH AND DISEASE. By Dr. L. C, Prévost, p. 172.

Ovis CANADENSIS DaLLin By, R, G. McConnell, p. 130.

CHECK-LIST OF CANADIAN MOLLUSCA, p. 33.

ANTHRACNOSE OF THE GRAPE. By J. Craig, p. 114.

SOME OF THE PROPERTIES OF WATER. By Adolf Lehmann, p. 57.

Vou. VII. 1893-1894.

FAUNA O‘l“l‘A\g,\ENSIS : HynmeNorrera PuvrorHaGAa. By W. H. Harrington,
pp. 117-128,

N;\RRE\'I‘I\’I’. OF A JOURNEY 1IN 1890 FROM GREAT SLAVE LAKE To BEEcHY LAKE,
oN THE GREAT Fisut River. By D. B. Dowling, pp. 85 to 92, and pp. 101 to
p. 114,

FooD AND ALIMENTATION. By Dr. L. C. Prévost, pp. 69-84.

NOTES ON SOME MARINE INVERTEBRATA FROM THE COAST oF BrITisi COLUMBIA.
By J. I, Whiteaves, pp. 133-137.

NOTES ON THE GEOLOGY AND PALEONTOLOGY OF THE ROCKLAND QUARRIES AND
viciNiry. By H. M. Ami, pp. 138-47.

THE EXTINCT NORTHERN SEA COW AND EARLY RUSSIAN EXPLORATIONS IN THE
Nowrru Paciric. By George M. Dawson, pp, 151-161.

HYMENOPTERA PHYTOPHAGA, (1893). By \W. H. Harrington, pp. 162-163.

NoOTES o CaNapIaN BryoroGy. By Dr. N. C. Kindberg, p. 17.

CHEMICAL ANALYSIS OF Manrroka sot.. By F. T. Shuuw, p. 94.

FOLLOWING A PLANET. By A, McGill, p. 167.

Vor. VIIIL. 1894-18a5s.

FauNA OTTAWAENSIS: HEMIPTERA. By W, INague Harringlon, pp. 132-136.

THE TRANSMUTATIONS OF NITROGEN. By Thomas Macfarlane, F.R.S.C.,
Dp. 45-74.

!\iARl\'lm.ssor COLOUR IN THE ANIMAL WORLD. By Prof. E, E, Prince, B.A.,
F.L.S,, p..115.

RECENT DEPGSITS IN THE VALLEY OF THE OTTAwWA RIVER. By R. W. Elis,
pp. 104-108.

1. NOTES ON THE QUEBEC GROUP; 2. NOTES ON FOSSILS FROM QUEBEC CITY,
1. By Mr. T. C, Weston; 2. By H. M. Ami. (Plate.)

ALASKA. By Otto J. Klotz, pp. 6-33.

FossiLs FrROM THE TRENTON LIMESONES OF PorT Hore, ONT. By H., M. Amj,
D. 100,

FLO}EA OTTAWAENSIS. By |. FLETCHER, p. 67.

*Price $1.00 per Vol. To Members: 6o cents.



THE OTTAWA NATURALIST.

Vor. X, OTTAWA, MAY, 1890, No, 2.

CHEMICAL WORK IN CANADIAN AGRICULTURE.

By Frask T. S, ML FULC, FLCS Chemist,

Dominion Experimental Farme.,

In bringing before you an epitome ol the work accom-
plished for Canadian agriculture by the Chemical Division of
the Experimental Farms during the past cight years, it may be
advisable by way of introduction to say somcething of the im-
portant relationship that exirts between Chemistry and Agricul-
ture. And in order to malke this relationship clear we may first
consider briefly the character and scope of these two great
sciences.

Chemistry busies itself with the study of the composition
of all matter, solid, hquid and gascous—Iliving and inert—and
endeavours to ascertain the laws that govern the changes which
such matter is continually undergoing in the animal, the
vegetable and the mineral kingdoms.  Thus, chemistry has found
out the nature of plant constituents and the source whence plaints
obtain them. It indicates the various food clements and the
proportions in which plants take them from the atmosphere
and from the sou respectively. Hence, not only soil exhaus-
tion and diminished yields resulting from the practice of
continually cropping without any concomitant return of sail
plant food, become easily understood with the aid of chemistry ;
but the way for a more or less speedy return to fertility is
indicated. In other words, by analysis and vegetation
experiment (the latter practically a synthetical method) the
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peculiar requirements of our farm crops arce ascertained and
cconomical means of supplying these wants are  suggested.
After studying the conversion of soil substances and of the
constituents of the air into vegetable tissues, chemistry further
endeavours to learn the function of these latter when used as
food by animals.  Thus, experimental rescarch has shown  that
starch, sugar, gums, ete. (the class of nutrients known generally
under the term carbohydrates: fibre and oil, products of vegetable
metabolism are chicfly of service in the animal system in
producing heat and supplying cnergy for work, while the
albuminoids or nitrogenous organic  matter claborated by
plants fnd their chief function as flesh formers and in supplying
the requisite constituents for the production of blood, milk, wool,
ctc.

It may be urged that these are for the most part questions
of vegetable and animal physiology, and rightly so ; but
is not physiology a name for that special branch of chemistry
that sccks to explain the changes in matter that attend
or arc produced by the vital functions of plants and animals?
At all cvents, physiology is largely chemistry, for if the
former science tells us that living matter is composed of cells
capable of nutrition and reproduction, the latter shows how
the changes of the matter within the cells, primarily leading to
their nutrition, and secondarily to their reproduction, are truc
chemical transformations.

Concerning Agriculture, we may say, adopting a dcfini-
tion given for English grammar by an old author that it is “both
a science and an art” It is the oldest of all arts, save perhaps
that of the chase. Theart of husbandry includes and imparts skill
in all farming operations—draining, plowing, harrowing, sceding,
cultivating, harvesting, threshing, and indeed ali work concerning
the culture of the field and the care of farm animals. Of late
yearsgreatprogress has been made in agricultureas an art,and this
principally through the introduction and assistance of improved
implements and machinery. The sickle and the flail are almost
forgotten instruments of the past, and many of the implements—
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triumphs in mechanics—now in gencral usc were not even
faintly foreshadowed twenty-five yecars ago.

The science of agriculture first makes plain the reason for
and the results of the various operations we have just enumerated
and then studies the whys and whercfores of the changes brought
about by nature through plants and animals. [ agriculture as
a whole may be said to have for its object the cconomic pro-
duction of plants and animals and the materials claborated by
them during thei: life, agriculture as a science endeavours to
ascertain the causes and conditions that lcad to the consum-
mation of this object.

Although Botany, Zoology, Physiology and Physics all lend
their aid, it will be apparent from what [ have said that
Chemistry furnishes the basis and a large proportion of the
superstructure of scientific agriculture; indeed, so interwoven
and intimately connected is chemistry with all branches of farm
work that agricultural chemistry and scientific agriculture may
be counted as almost synonymous terms, for it is difficult to
conceive an agricultural problem that does not make demands
upon chemistry for its solution. It is most certainly truc that
agriculture is fast passing beyond the ranks of cmpiricism,
We recognize that it has entered the realms of science ; and the
hope for the future of agriculture, as has been well remarked by
an eminent English authority, lies in the larger adoption of those
methods which science with practice advocates.

Interesting, however, as these considerations are, we must
pass to the matter in hand and show whercin assistance has
been rendered by the Dominion Government to Canadian
agriculture by the chemical researches carried on in our
laboratories at Ottawa.

VIRGIN SOILS OF CANADA.
The factors of a soil’s fertility may be briefly enumerated

as follows :—

1 The amount and availability of its plant food.
2 Its mechanical condition or tilth.
3 The conditions of climate, rainfall, temperature, ctc.
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It is thus apparent that the knowledge afforded by a
chemical analysis, when properly interpreted, is of great value as
an indication of a soil's productiveness and for suggesting its
cconomical treatment with fertilizers. A complete soil analysis
comprises a serics of most careful and accuratc chemical
operations, the determining of the amounts of plant food and
more especially of the nitrogen, potash and phosphoric
acid. 3Since such work necessitates a considerable expendi-
ture of time, only typical soils, representative of large areas that
have never been cropped or manured, are submitted to complete
analysis.

As might be expected, the soils in Canada are exceedingly
varied as regards their origin, their nature and composition. We
have not yet the data that would enable us to speak of all
classcs of Canadian soils, for considering the arca of the arable
land in the Dominion, the work accomplished can scarcely be
sard to do more than give us information regarding the soils of
widely isolated districts.  Our endeavour will be, as opportunity
offers, to continuc this chemical survey and thus gradually
accumulate data that will be of service, directly to our own
farmers and of interest and value to those of other countries
who may be meditating emigration to the Dominion by bring-
ing before them a knowledge of the character of Canadian soils.

To mention a few of the more typical soils of the various
provinces, I might, beginning in the West, tell you of the rich
and fertile soils from the valleys of the IFraser and Pitt Rivers
in British Columbia.

These alluvials deposits, composed of detritus, cover many
thousands of acres,and rank,both as regards mechanical condition
and richness of composition, with the best soils of any country
in the world.  Of nitrogen, potash and phosphoric acid, as weil
as of the minor clements of plart food, analysis has proved them
to contain large stores. Undoubtedly, the soils formed by the
deposits of other rivers in the province would show themselves
on examination to be equally rich in plant food,
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Another class of soils in British Columbia are the upper
“bench” soils.  Those analysed have beeit of o light and sandy
character, considerably inferior to the soil just referred to as re-
gards plant food, but, ncvertheless, owing to the cxtremeiy
favourably climatic conditions that prevail, have proved them-
selves to be capable of producing good and profitable yields.

British Columbia also possesses in many of her valleys arcas
of mucky soils, essentially rich in organic matter and nitrogen.
These with proper treatment are exceedingly productive and
eventually will prove of great value for the growing of most of
our farm crops.

Concerning the soils of the North-West Territories, I can
state that most of those samples examined have been found to
contain large amounts of plant food. Even soils from the areas
affected by the deleterious presence of alkali for the most part
contain all the necessary elements for productiveness, and only
await the proper treatment of drainage and the application
of certain chemicals to make them fertile in a high degree.

The prairie soil of Manitoba constitutes a rcal mine of
plant food. A sample examined from the Red River valley, a
black loam more than two feet in depth, was of a very high
order, possessing remarkable amounts of all those materials
which crops require, and ranking as pre-cminent from both a
chemical and mechanical standpoint. Trom the analysis, I
calculated that an area of one acre to the depth of one foot,
contained, approximately : Nitrogen, 33,145 lbs; Potash, 33,950
Ibs; Phosphoric acid, 9450 lbs. When we compare these
amounts with those present in average fertile soils, viz: Nitrogen,
3,500 lbs ; Potash, 7,000 lbs; FPhosvheric acid 6,000 lbs., the
great agricultural value and possib! ities of this prairic soil will
be obvious.

Both the North-West Territories and Manitoba arc justly
noted as grain growing arcas and more especially for producing
large yields of wheat rich in gluten and of excellent milling
qualities.  The magnificent soil of these districts has been one
of the chief factors in bringii.g about this result. Our farmers



34 Tue OTTAWA NATURALIST.

in the far West, however, should lcarn befoic too late that this
store of fertility is not inexhaustible and that the export of grain
results in soil exhaustion which must be met by the application
of manurcs and fertilizers if the present conditions are to be
preserved.  Undoubtedly, the climate there prevailing is one
that assists in the conservation of soil plant food, but this factor,
obviously, is not onc that should be relied on to the neglect of
seplacing plant food.

The difficulty of obtaining in Ontario samples of virgin
soil representative of large areas has prevented me hitherto from
being able to draw any conclusions that would be of general
importance and value. As data accumulate, we may be in a
better position to speak more definitely and probably to map
out this province into districts according to the original
character of its soils. In the meantime, we can report that in
most instances the results we have obtained show a sufliciency
of plant food for lucrative crops yields.

Unfortunately the practice of “burning ” when clearing up
land has been most disasirous over large districts, destroying
vast stores of humus and nitrogen, a loss that can be replaced
only by many decades of skilfull procedure and care.

From the Province of Quebec both heavy and light soils
have bcen reccived. Many of the frontier lands are in a
condition of partial exhaustion, owing to the one-sided methodl
of farming that has been in vogue. These must be built up
with green manuring and by application of barnyard manure
and fertilizers, thus replacing those elements that many years of
cropping have taken away. Undoubtedly, the virgin soils of
the areas here referred to were just as rich in plant food as
those of any province in Canada, a statement that reccives
corroboration from results obtained in the examination of
certain newly broken Quebec soils.

Hitherto, the soils from the Maritime Provinces examined
by us have been few in number. Such data, as we have
however, would go to show that their virgin soils are capable
of giving excellent crops under proper treatment.
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In closing this cursory review of our work in this branch of
agricultural investigation, it only remains to say that our cx-
amination of Canadian cultivated soils points to certain econornic
methods of improvement that may be recommended to our
farmers in order to enhance the productiveness of their ficlds.

Thesc briefly are as follows :—

1 The more extensive growth of the legumes (peas, beans,
clover, ctc.). These plants alonc have the ability to assimilate
the free nitrogen of the air and thus are particularly valuable for
“turning under” and also as fodder crops. Green manuring
(the ploughing under of a green crop) with clover adds to the
soil’s store of fertility in nitrogen and humus, improving the soil
both chemically and mechanically.

2 The application of wood ashes to supply the second
cssential element of plant food, viz: potash. Canadian wood
ashes (in other words, Canadian soil fertility), though much
undervalued at home, find a rcady sale in the United States.
Our farmers receive in ¢xchange for their ashes but a tithe of
their worth. Does not parting with them under such conditions
seem like killing the goose that laid the golden egg? If wood
ashes arc not obtainable, muriate of potash or kainit (a potash
salt mined in Stassfurt, Germany) should be used to supplement
the barnyard manure.

Again, there are many of our soils and crops that would be
benefited by an application of a soluble phosphate  Apatite
or mineral phosphate of lime we have in Canada in abundance
and aiso the raw materials for manufacturing the sulphuric acid
to treat it with and make it soluble. 1t only remains for our
farmers to intelligently use the superphosphate in order to increase
the fertility of their ficlds and at the same time assist an industry
that would be of great importance to the country. )

3 Compared with the soils of other countries, many i
Canada appcar to be deficient in lime.  This fact suggests that
the judicious application of lime, marl or gypsum (at the same
dime supply other forms of plant food) would lead to good re-
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sults. We have ample testimony that on many of our heavy
and light soils this treatment has been eminently satisfactory.

NATURALLY-OCCURRING FERTILIZERS.

Closcly relating to the question of soil plant food is that of
fertilizers. In many parts of the Dominion arc to be found vast
deposits of material rich in the clements nessary for plant growth.

“These accumulations of swamp muck, peat, marl, gypsum, moss,

river and tidal muds, scaweed, etc, ctc, are all most valuable.
“Their composition should be better known and their methods of
application more universally understood. Analyses made
in our laboratories have established the fact that swamp mucks
are nitrogenous fertilizers of a high order. In an air-dried con-
dition they will average per ton between 30 Ibs. and 40 Ibs. of
nitrogen which clement by suitable fermentation may e con-
verted into assimilable forms for crop use. Moreover, we have
ascertained that this material (air-dried) is an excellent absorbent
so that it can be used to advantage in and about our farm
buildings and indeed cverywhere where there is liquid manure
to absorb. By its use in this way not only is the most valuable
portion of the manure saved from loss but the buildings, the farm
and the yard well kept clean. The fermentation that subsequently
ensues in the manure pile results in the production of a rich and
quick acting fertilizer. These deductions are drawn from over
one hundred analyses made by us of muck collected in the
various provinces of the Dominion.

A word or two about moss litter. During the past year an
investigation was made in our laboratories of samples of peat
moss from New Brunswick. The results obtained established a
high value for this substance as a bedding material. Its absorp-
tive capacity is high, the air-dried moss holding as much as 16
and 18 times its own weight of liquid. Not only is it useful in
keeping stables dry, but also preserves them free from odour, for
it has the property of absorbing ammonia and other gases
Moss litter (principally species of Sphagnum) contains about
halfof onepercentof nitrogen, as well as notable quantities of othe



CHEMICAL WORK IN CANADIAN AGRICULTURE. 37

fertilizing ingredients. The resulting manure ferments well and
is of excellent quality. Here again we have an opportunity to
establish a Iucrative business in Canada—one of value, not only
to agriculture but to commerce generally ; for moss litter is in great
demand for use in the stables of the larger cities of the United
States.

We must pass over our deposits of marl and gypsum, merely
recording the fact that our analytical work in the Farm labora-
tories has shown that we have, in many districts, in a cheap and
obtainable form just that element which many of our soils re-
quire to bring them into a high state of productiveness.

Seaweed from the Atlantic and Pacific coasts of Canada
has been analysed by us, and its value as a manure, on account
of the potash and nitrogen it contains, well established. The
ease and rapidity with which this fertilizer decays in the soil
liberating its constituents in forms at once available for plant
use, greatly enhance its value.

The tidal deposits of the Maritime Provinces, and more
especially of the Bay of Fundy, have received careful examin-
ation at our hands. Their beneficial action has been shown to
depend not only upon the nitrogen and organic matter they con-
tain, but also upon the somewhat small amounts of the other
essential elements of fertility they possess or of the carbonate of
lime they supply. While not of the character of commercial
fertilizers in the quantities of plant food they contain, they are
undoubtedly valuable for many soils as amendments, both
chemically and physically. As they differ very much, it is
excecdingly difficalt to speak of these muds as a class. While
some are but of the naturc of fair soil, others on examination
arec found to contain notable quantities of nitrogen, potash,
phosphoric acid and lime.

FODDERS AND FARM CROPS GENERALLY.

There is now such a large accumulation of analytical data
respecting the composition of our native and introduced grasses,
clovers, Indian corn, roots of all kinds, cereals and milling bye-
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products, that it will only be possible for me on the present occa-
sion to refer to a few of the more important features of this
work and to direct your attention to those conclusions that seem
to be of special interest to us as Canadians.

In 1888 we began an examination of our wheat, the results
being published in Bulletin No. 4 of the Experimental Farm
Series. That work was almost exclusively confined to wheat
grown in Manitoba and the North-West Territorics. Not only
was the composition of the grain ascertained, but as far as
possible the influence of climate, soil and cultivation upon the
wheat were studied.  Our analyses of the western wheats showed
besides other good features, a large percentage of albuminoids
(gluten). Both the physical and chemical data testified to the
excellent milling qualities and the high nutritive value of the
Red Fife as grown in the provinces referred to. The effect of
cnvironment upon wheat is an interesting study, but one into
which we cannot to-night examine with minutencss. It must
suffice to state that the conditions of the North-West appcear to
be particularly favourable to the increase in the most important
constituents of the wheat, viz: the albuminoids the percentage of
of albuminoids (or flesh-formers) present being the chief factor
used in grading and valuing wheat.

Further analytical work on Canadian cereals was that done
by me when acting as a professional juror at the World’s
Columbian Exposition in Chicago in 1893. Of 166 samples of
wheat submitted to analysis, 49 were from Canada. The data,
which are published in my report now in press, again furnish
ample proof of the very excellent qualities of the wheat from
Manitoba and the North-West Territories. Indeed, the averages
from these provinces are fully equal to those afforded by the
best grain growing districts of the world. The samples sub-
mitted by the Province of 'Ontario at this Exposition had not
been selected with care or skill, and, as a result, the general
Canadian average of quality appears to be much lower than it

really is.
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From our analyses, the points in favour of Canadian oats
appear to be (1) a hecavy kernel, (2) a low percentage of mois-
ture, (3) high albuminoids and (4) a large percentage of fat. It
must be remembered, however, that oats, like wheat, are greatly
influenced in composition by their conditions of growth, and,
therefore, while there are many samples exhibiting the qualities
I have mentioned, there are many districts in which by careful
cultivation the feeding value of the oats might be increased.

THE GRASSES OF CANADA.

The ehormous importance to our farmers, stock raisers and
dairymen of palatable, nutritious and cheap fodder led to a deter-
mination of the food constituents of many species of native and
introduced grasses. The analytical data already published have
been largely obtained from the examination of grasses grown
under the carc of the Botanist of the Farm at Ottawa, though a
considerable number of samples from Manitoba were also
analysed.

Grasses may be divided into two agricultural classes; pasture
grasses and meadow grasscs, those of the first class springing up
well when caten off, those of the second being characterized by
yielding a heavy crop of hay. The requiremnents of a good grass
are: (1) That it should produce a heavy crop; (2) That it
should be hardy ; (3) That it should be rich in the more valuable
food constituents; and (4) that it should be palatable.

Of native pasture grasses, I can speak in special com-
mendation of June Grass (Poa pratensis), a rich, palatable
perennial.  In all respects it is a most excellent pasture grass,
abundant everywhere and worthy of more careful cultivation,
A careful study of this grass (sometimes known as Kentucky
Blue Grass) led Mr. Fletcher, the Botanist of the Farms, and
myself to the conclusion that it was “undoubtedly tne most
valuable pasture grass in the Dominion.”

Red Top (Agrostis vilgaris), though not a native grass, is
now very common. This also is a valuable grass and one
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especially adapted for low lying lands, where it may well find a
place in permanent pasture mixtures.

Austrian Brome Grass (Bromus inermis) is an introduced
perennial, hardy, and a heavy cropper, producing a good after-
math of excellent feeding quality. By reason of the richness of
its composition and its luxuriant habit of growth, it is certainly
one of the most valuable of the introduced grasses.

Orchard Grass t Dactplis glomerata’. This isa grass which
responds well to liberal treatment, giving large crops on rich
soils and particularly suitable for shady pastures.

These must suffice as types or illustrations of our work in
the examination of Canadian grasses—the complete scries com-
prising nearly three hundred analyses. 1 would, however, refer
to some general counclusions, drawn from this investigation,
regarding the right period at which to cut for hay.

In analysing the same grass at different stages of growth, it
was noticed that certain changes of composition take place as
the plant approaches maturity ; the percentages of water, ash and
albuminoids and fat decrease, while the pareentage of fibre and
usually the nitrogen free extract increase. In the younger stages,
the grass is more succulent and palatable, and our work also
shows that it is during the carlier weeks of growth that the plant’s
nitrogen and mineral matter are taken from the soil—which point
to the advisability of thoroughly preparing the sced bed by culti-
vation and fertilizing, and to the value of top dressings with
nitrate of soda while the crop is still young.

Further, the data we obtained allow us to infer that a loss
of much valuable and digestible food material occurs when a
grass is allowed to thoroughly mature before it is cut for hay.
Scientific evidence is all in favor of cutting at or shortly after
the flowering period.

INDIAN CORN.
No account of the coarse or bulky fodder plants of Canada

would be complete without some reference to the character of
the Indian corn crop. one which ranks next in importance to
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grass, and certainly the one which above all others has made
winter dairying possible and profitable.

Owing to the large yields obtained and its succulent and
nutritious character, corn furnishes one of the best and certainly
the cheapest of our bulky fodders. An immense amount of
chemical work has been done in our laboratories to ascertain, (1)
the requirements of this crop, (2) the relative valuc of certain
varieties for feeding purposes, and (3) the best time for cutting,
whether for the silo or for preservation in the dry condition.
Our data on this subject are voluminous. I can now but refer
to one or two of the more important conclusions.

Analyzing the principal varicties at five different stages of
of growth and ascertaining the weight of the crop per acrc at
the same periods, we lcarned that a variety coming to carly
maturity (known as the glazing condition) would at that stage
afford nearly twice as much reai caitle food per acre than if cut
a month carliecr. The more practicati deductions trom our
chemical work may be summarized as follows :

1. That the ground should be well prepared and rich in
available plant food constituents, and more especially in potash.

2. That such varieties should be planted as will in all
probability come to maturity before danger from frost.

3. That corn should not be sown broadcast ; for vigorous
growth and in order to come to maturity it requires plenty of
room for both roots and leaves.

4. That cutting ecither for the silo or for drying in stock
should be delayed (unless it is touched by carly frost) until the
corn reaches the glazing condition.

Other fodder crops, including clover, beans, rye, and roots
of all kinds, have been carefully studied and their requirements
and relative feeding values made known for the guidance of our
farmers. Since the profits in farming to-day depend as much
upon cheap production as upon good prices ; the value of the
knowledge of cheap and eflicient feeding materials is obvious.
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FRUITS AND VEGETABLES.

Canadian Horticulturists are being assisted by the chemical
investigations instituted with the view of ascertaining the
special requirements of our fruit trces. The knowledge thus
afforded will lead, I trust, to the morc cconomic and profitable
application of fertilizers. Already reports on the chemistry of
the apple and strawberry have been published, and further con-
tributions will be issued shortly.

Spraying in order to prevent and check the ravages of
insects and fungous foes is now recognized as an indispensable
operaticn by all progressive orchardists. Without Bordeaux
mixture and Paris green we can no longer gather a havvest of
apples free from spot and the inroads of the Codling Moth. It
has been our duty, therefore, to examine into the chemistry of
these insecticides and fungicides, in order to obtain an exact
knowledge of their constitution, modes of action and best
methods of preparation.

WELL WATERS OF FARM HOMESTEADS.

Of the many lines of research in Agricultural Chemistry
that we have prosecuted since the establishment of our labora-
tories, few have been of greater importance than the examination
of the well waters of Canadian farm homesteads. Though the
natural waters of the Dominion as found in the rivers, lakes and
springs are the purest, the equal in wholesomeness and good
quality of the best to be found in any country, the water used
by the farmer and his cattle is too often of a most pernicious
character. It is very much to be regretted that so many of the
samples received by us from farmers were seriously polluted. It
would appear that our farmers have been in the habit of locating,
for convenience sake, the well in the barnyard or stable, or
dangerously near some contaminating source. The result of
this is that many wells are acting as cess-pits, and their impure
waters are recking with organic filth and disease-producing germs.
We have at last awakened such an interest in this vital ques-
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tion by the publication of our results and by addresses - before
conventions of farmers that concerted action by Ontario dairy-
men is spoken of towards compelling all those sending milk to
a creamery or cheese factory to have an ample supply of pure,
fresh water, free from all drainage matter.

In the foregoing résumé I have not becen able even to
mention many important branches of work undertaken by the
Chemical Division of the Experimental Farms. To those who
would know more of the ways in which we endeavour to help
Canadian agriculturists, or who may wish for further details of
the work which I have brought before you to-night in outline,
I would suggest the perusal of our annual reports and bulletins.

The national importance and value of these chemical
investigations will be apparent when we reflect that Canada is
essentially an agricultural country, that her future progress as a
nation must in a very large measure be proportionate to the
progress of her agricultural industries. It is not for me on this
occasion to speak of her minerals and forests (which undoubt-
edly are stores of untold wealth); but it is my privilege and duty to
say that I believe her to be a great food-producing country,
that her prosperity lies chiefly in the pursuit of agriculture, in
producing butter and cheese, in stock raising, in fruit-growing
and in the cultivation of grain.
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NOTE ON CARDINIA SUBANGULATA DAWSON, AND ARCA
PUNCTIFER DAWSON,

By Hexry M. Awmi

Some time ago the writer had, occasion to call Sir William
Dawson’s attention to the above species of fossils from the
carboniferous limestone of Windsor, Nova Scotia, stating that
the names which they bore were pre-occupied. In reply Sir
William has requested me to publish the following names or desig-
nations for the two species described by him in his “ Acadian
Geology,” page 304, London, 1868.

For Cardinia subangulate, Dawson, Acadian Geology,
p. 304, fig. 108, London, 1868, Cardinia angulifera is proposed.

For Areca punctifer, Dawson, Acadian Geology, p. 304,
London, 1868, not figured, Arca puncticostata is proposed.

NATURAL HISTORY NOTES FOR APRIL, 1896.

The following notes of the dates of arrival of birds in April
of this year are not intended for those which may have been
observed in any specially sheltered spot, as individual arrivals,
but are of those which appear generally around Ottawa.

ROBINS appeared in gardens on the gth, and were numerous
on the 10th instant.

The SONG SPARROW (the “ rossignol” of Quebec) was first
heard on the morning of the 10oth instant, its arrival this year
being remaikably late. Last year it arrived the 3rd of April,
and in 1894 it and Blue-birds were scen on the 1i1th March.
Its ordinary arrival is the 27th March. This ycar a cold
and continuous north and north-west wind set in on the
26th March, continuing with little intermission to the oth of
April, when a warm south-west wind blew, and apparently
brought with it our early birds.

The BLUE-BIRD was scen on the 11th of April.

The PURPLE GRACKLE abundant on the 13th.

The PEWEE was heard uttering its plaintive note on the 19th.
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WHITE-BREASTED SWALLOWS were abundant over the
Rideau River on the 20th.

The SWIFTS were abundant over the city on the 28th.

A BAT (probably the common bat) was flying around on
the evening of the 1gth. The temperature that day reached 82¢
Fah.

MAPLES were in full bloom on the 22nd.

FRrRoOGs were heard all around on the night of the 16th.

Ottawa, 29th April, 1896. H. B. SmALL.

CLUB NOTES.

PRIZES IN BOTANY, ENTOMOLOGY AND GEOLOGY.

At a mecting of the Council of the Ottawa Field-Naturalists’
Club, held in the Normal School last month, it was unanimously
agreed to offer prizes for competition among the members of
the Club in three of the branches of our work, viz: in Botany,
Entomology and Geology. .

The collections are to be made during the collecting season
of 1896, and obtained within the limits of the “OTTawa
DisTRICT,” as defined in the Ap:iil number of the NATURALIST
for 1895.

First and second prizes are offered in each branch.

Competition opento any member of the Club, exclusive of
the leaders, who will be called upon to act as judges in their
respective sections.

1. BoTaNy.—For the best collection of botanical specimens.
The specimens obtained arc to be properly and ncatly
mounted on paper. Accuracy of naming, quality of the
collection, and number of species will be taken into consid-
eration.

2. ENTOMOLOGY.—For the best collection of insects in any one
or more orders. Accuracy of naming, care in preparing
mounting, collecting, etc., will be taken into consideration.
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3. GEOLOGY.—For the best collection of fossils, rocks or
minerals from any or all the formations in the Ottawa
district, named and classified according to the most ap-
proved methods.

EXCURSION TO CHELSEA.

Half-day excursion to the mountains—The LExcursion Com-
mittec of the Club, acting in accordance with a resolution of
the Council, has completed arrangements for the May or Spring
excursion of the Club, when the district around Chelsea will be
visited. The delightful scenery at and around Chelsca and
the excellency of the region as a botanical, entomological or
geological hunting ground is too well known to be described
here.

Ample accommodation will be provided for excursionists,
as the observation cars for the party will be left on a siding for
the use of the members of the Club.

The following very low rates have been obtained :

Members of the O. F. N. Club, of the Ottawa Camera Club,
Students of the Provincial Normal School: Adults, 25 cents;
Children, 15 cents. Non-members : Adults, 35 cents; Children,
15 cents. The excursion train leaves the UNION STATION
(Gatineau Valley Railway) at 2 p.m. sharp, returning shortly
after sundown.

It is expected that there will be a large attendance of
members and their friends, also a number of visiting
members of the Royal Society of Canada.

SuB-EXCURSIONS.—As onc of the primary objects of the
Club has always becn to foster studies and researches in the
field of Nature about Ottawa, the leaders of the Club have
agreed to be present at the City Post Office Saturday afternoons
at 2 p. m. to organize field parties in Botany, Entomology and
Geology. Mr. James Fletcher, Prof. Macoun, Mr. A. G. Kingston,
Dr. Elis, Dr. Ami, Mr. Harrington and others will be present.

METEOROLOGICAL OBSERVATIONS.

The Editor of the NATURALIST acknowledges with sincere
thanks the receipt of an abstract of meteorological observations
taken at Ottawa from Mr.R.F. Stupart,the director of the Meteor-
ological Service in Toronto. This abstract is a valuable record
of theweather,and will befound on pages 47 and 48 of this volume.

NEW MEMBERS.

1. C. de Blois Green, Esq. (Osoyoos, B.C.); 2. H. O.
Honeyman, Esq.. B.A. (Richmond, Quc.): 3. Léon Gérin,
Esq, B.A.; 4. Eugene Belleau, Esq., B.A.; 5. Rev. W. A,
Burman (Winnipeg, Man.).
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Frequency of the Different Winds from Observations at

7 a.m., 2 and 9 p.m., Ottawa, 1895.

i f . |
N. N. L. B, S.E | S. SV WL [NAWL] Calm
: —— = ——
January ... 1 4 3 17 1+ 4 11 17 0 23 4 N
. i i
February.. ... i 4 2 4 | 2 { 6 16 37 11 2
1 ! i
March ........ Vo7 2 $ + o K 16 26 18 2
April ool 13 7 |23 6 6 8 13 1 3
May.......... s 7 o 3 19 18 18 7 6
June S 5 5 01 7 13 17 15 19
July ool 4 S 7 5 12 12 27 14 4
August........ 3 2 4 2 9 12 3t 19 6
]
September ... 6 3 7 1 13 24 23 13 o
October....... |12 4 7 4 17 13 20 14 2
November. .... 10 9 19 3 12 15 i 11 o
December. ..., 7 10 23 I 2 7 14 14 3 13
R X —_——
Year.... ..... 83 6z | 136 I 33 | 133 {178 | 265 | 140 65
February  8—Fleaviest snow storm of winter, depth 18 inches,
¢ 5—Coldest day of year, mean temperature—16°.43—16°.43.
March  28—Last snow of season.
May 22—-Last frost of season.
June z—First thunder.
s 26—-1Teaviest rain storm, depth 2.27 inches.
July 7—\Warmest day of year, mean temperature 79°.27.

Sept.  1o—Last thunder storm.

October 9—-First frost.

« 17 —First snow, depth not measurable.
Nov. 23 —First measurable snow, (3.0 in.)
Dec. 3—First temperature Lelow zero—-7°.5.

¢ 31—-Stormiest day of year, mean velocity 25.9 miles.
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