
IMAGE EVALUATION
TEST TARGET (MT-3)

1.0

I.I

1.25

2.5

r

IIIIIJ4

14 IIIIII.6

VI

/̂}. ^l
0-,

'V'

O/

-(^

Photographic

Sdences
Corporation

23 WEST MAIN STREET

WEB.TER, N.Y. 14580

(716) 872-4503

#
,\

,v

^9)
VIs

^
<>

<«*>.
"<(»•«'

6^

^



CIHM/ICMH
Microfiche
Series.

CIHM/ICMH
Collection de
microfiches.

Canad;-^n Institute for Historical Microreproductions / Institnt Canadian de microreproductions historlques



Technical and Bibliographic Notes/Notes techniques et bibliographiques
The
to th

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.

n

D
D
n
n
D
D

n

Coloured covers/

Couverture de couleur

Covers damaged/
Couverture endommagde

Covers restored and/or laminated/

Couverture restaurie et/ou pellicul^e

Cover title missing/

Le titre de couverture manque

Coloured maps/
Cartes gdographiques en couleur

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/

Relid avec d'autres documents

Tight binding may cause shadows or distortion

along interior margin/
La reliure serree peut causer de I'ombre ou de la

distortion le long de la marge int^rieure

Blank leaves added during restoration may
appear within the text. Whenever possible, these

have been omitted from filming/

II se peut que certaines pages blanches ajout6es

lors d'une restauration apparaissent dans le texte,

mais, lorsque cela 6tait possible, ces pages n'ont

pas 6t6 film^es.

L'Institut a microfilm^ le meilleur exemplaire
qu'il lui aM possible de se procurer. Les details

de cet exemplaire qui sont peut-dtre uniques du
point de vue bibliographique, qui peuvent modifier
une image reproduite, ou qui peuvent exiger une
modification dans la m^thode -^ormale de filmage
sont indiqu6s ci-dessous.

Coloured pages/
Pages de couleur

Pages damaged/
Pages endommag^es

Pages restored and/or laminated/
Pages restaurdes et/ou pellicul^es

I

~V Pages discoloured, stained or foxed/
1^ Pages dicolordei, tachetdes ou piqu^es

Pages detached/
Pages d6tach6es

BShowthrough/
Transparence

Quality of print varies/

Quality indgale de I'impression

The
poss
of tl

filmi

Orig

begi

the I

slon

othe

first

sion

or ill

D
D
D

Includes supplementary material/

Comprend du matdriel supplementaire

Only edition available/

Seule Edition disponible

Pages wholly or partially obscured by errata

slips, tissues, etc., have been refilmed to

ensure the best possible image/
Les pages totalement ou partiellement

obscurcies par un feuillet d'errata, une pelure,

etc., ont 6t^ filmdes d nouveau de fa^on i

obtenir la meilleure image possible.

The
shal

TINI

whit

Map
diff(

enti

beg
righ

reqi

met

n Additional comments;/
Commentaires suppl^mentaires;

This item is filmed at the reduction ratio checked below/
Ce document est film6 au taux de reduction indiau6 ci-dessous.



ire

details

les du
modifier

ler une
filmage

The copy filmed here has been reproduced thanks

to the generosity of:

National Library of Canada

The images api . :iring here are the best quality

possible considering the condition and legibility

of the original copy and in keeping with the

filming contract specifications.

L'exemplaire filmd fut reproduit grAce d la

g6n6ro8it6 de:

Bibliothdque nationale du Canada

Les images suivantes ont 6x6 reproduites avec le

plus grand soin, compte tenu de la condition et

de la nettet6 de l'exemplaire 1\\m6, et en
conformity avec les conditions du contrat de
filmage.

6es

Original copies in printed paper covers are filmed

beginning with the front cover and ending on

the last page with a printed or illustrated impres-

sion, or the back cover when appropriate. All

other original copies are filmed beginning on the

first page with a printed or illustrated impr^r.-

sion, and ending on the last page with a printed

or illustrated impression.

re

The last recorded frame on each microfiche

shall contain the symbol — (meaning "CON-
TINUED "). or the symbol V (meaning "END"),

whichever applies.

Maps, plates, charts, etc., may be filmed at

different reduction ratios. Those too large to be

entirely included in one exposure are filmed

beginning in the upper left hand corner, left to

right and top to bottom, as many frames as

required. The following diagrams illustrate the

method:

Les exemplaires originaux dont la couverture en

papier est imprimde sont filmis en commenpant
par le premier plat et en terminant soit par la

dernidre page qui comporte une empreinte
d'impression ou d'illustration, soit par le second
plat, selon le cas. Tous les autres exemplaires

originaux sont filmds en commenpant par la

premidre page qui comporte une empreinte

d'impression ou d'illustration et en terminant par

la dernidre page qui comporte une telle

empreinte.

Un des symboles suivants apparaltra sur la

derniftre image de chaque microfiche, selon le

cas: le symbole —»> signifie "A SUIVRE", le

symbole V signifie "FIN".

Les cartes, planches, tableaux, etc., peuvent dtre

film6s 6 des taux de reduction diffdrents.

Lorsque le document est trop grand pour dtre

reproduit en un seul clich6, il est film6 A partir

de Tangle supdrieur gauche, de gauche 6 droite,

et de haut en bas, en prenant le nombre
d'images nicessaire. Les diagrammes suivants

illustrent la m^thode.

y errata

>d to

nt

ne pelure,

icon ck

1





>«l>^
/

April, 1878.

(From the Canadian Naturalist VoL VIII^ No. 7.)
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NOTES ON THE LOCUST IN THE NORTH-WEST
IN 1876.

By George M. Dawson, D.S., Assoc. U. S. M., F.G.H.

Having collected iind published in the Naturalist, notes bearing

on the appeanince and movements of the locust, or devastating

grasshopper, in Manitoba and the North-west Territory in 1874

and 1875 ; I propose briefly to put on record information ob-

tained for 1S7<J. The insect having drawn upon itself the atten-

tion of the western farmer, has at last become the subject of

investigation by a Scientific Commission appointed last year by

the Government of the United States. With the intelligent co-

operation of the farmer, we are likely soon to know all that can

be known about the locust, and what may be done to prevent its

destructive increase.

Absence on the West Coast, and the pressure of other business,

' with the long time necessarily occupied in communicating with

some parts of the far west, have prevented the earlier appearance

of these notes.

Fortunately for the Province of Manitoba and the North-

west Territory, the history of the movements of the locust

within their limits in 187G is not a long one. In 1875, as

chronicled in the Naturalist, the locust hatched abundantly in

Manitoba and its vicinity, and also in considerable numbers

in the country near the foot of the Rocky Mountains. The

swarms of Manitoba flew southward, while a great invasion of

winged swarms from the south, occurred in the region west

of Manitoba, where eggs were extensively deposited. From these

eggs, with those which any small colonies of locusts remaining as

residGnts in the country may have deposited, the swarms of 1876

were produced. No invasion of the region north of the 49th par-

allel from the south, occurred, except in the extreme west, where

at Fort Walsh, flights are reported as arriving from Montana in

the middle of July.

Over the greater part of the area defined northward by the

52nd parallel, and extending from the Rocky Mountains east-

ward to the 100th meridian, important hatching grounds were
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scattered. These appear to have been specially numerous in the

valley ol' the South Saskatchewan, as it is reported to have been

owintr to the destruction of the }j,rass by the locusts that the

northern lierd of buffalo was forced so much further east than

usual in 1S7(I. True to their instincts, tlie broods, on arrivinjj;

at maturity, flew southward and south-eastward, forming' with

additions from south-western Manitoba, and parts of Colorado,

Wyominii' and Dakota, the great army which overspread the

Western States.

In the summer of 1S7<>, the cultivated lands of Manitoba were

threatened with locust invasions from two (juarters, from both of

which daniicrs they, however, fortunately escaped. The great

hordes produced in the north-west mii:ht have overspread and

devastated the province, as they have formerly done on .several

occasions. These, however, swept past by its western boundary

and going southward, arriving in many of tlu; .south-western

states too late to do much damage; whereas, had they visited

Manitoba the loss would have been very great, owing to the less

advanced condition of the crops. In south-western Minnesota

locusts have bred annually since 1873, according to the reports

of Mr. A. Whitman and Dr. Riley. In 187() considerable swarms

were produced, and these, on reaching maturity, .set ttut on a

miirration to the north and north-westward, and miiiht well have

reached Manitoba. The determination of the locusts to move in

this direction was evidenced (as has often belbre been noticed)

by their waiting for favourable winds. They were, however, con-

tinually repulsed, and eventually borne back by the winds to their

hatching places, and thence south and !<outli-west to Iowa and

Nebra.ska.

In an interesting article by Dr. Riley on the " Rocky Mountain

Locust," in part reprinted in the last number of the Naturalist,

I am glad to see that the preservation of the dry prairie grass in

autumn and its firing, for the purpo,se of destroying the young

insects in their breeding grounds in the far west, is warmly ad-

vocated. This was suggested in my notes on the invasion of 1874,

and may yet, I believe, be carried out with good result.

Dr. Riley, in his valuable work on the Locust,^ is in error

with regard to the northern range of the insect, as represented in

his coloured maps, especially that facing the title page ; where

J

* The Locust or Grasshopper Plague, Chicago,. 1877.
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the ureas desijjnatcd as/reqiienfli/ rhltfd, and pet'Ttviiienf hrceding

groumfs arc made, together, to cover a breadth of about twenty

degrees of longitude in the north, and to run beyond the (iOth par-

allel of north latitude. The range of the locust is really limited to

the north by the southern margin of the forest-clad country, and

may be roughly defined by a line nearly as follows :—From the in-

tersection of the IMIth meridian and tilth parallel of latitude, to

the south end of Lake Winnipeg, thence to Manitoba Lake, and

following this lake and Winnipiigosis Lake; from the north end of

the latter westward to the Forks of the Saskatchewan, and thence

nearly following the course of the ^Saskatchewan till the wooded

country at the base of the Rocky Mountains is attained. It is

not meant to afhrni that single specimens of (Juhptciiiis spretus

may not be obt;iin(Ml beyond this limit, or even that small colonies

may not exist from time to time ; but the edge of the northern

forest, with its climatic accompaniments, seems to constitute an

absolute barrier to the destructive abundance of the insect. Fur-

ther north, in the Peace River country, where prairies and tracts

of lightly wooded land are extensive, I caimot learn, — though

careful emjuiry has been made on the subject,— that the locust

swarms have ever been seen. At nearly all the Hudson Bay

Company's posts mon; or less cultivation is carried on, and some

record would have been kept of the appearance of the locust, had

it occurred. Mr. S. D. Mulkins, of Battleford, to whom I wrote

on this subject, says:— •' From all the information I can collect,

I c.'.nnot lind that the grasshopper has ever visited a;iy of the

Hudson Bay Company's posts north of latitude oA° I have never

heard that they have ever penetrated to the Peace River country.

To do so they would have to cross a wide belt of pine forest.

Whether it is the scarcity of food in .'uch places, or that there is

something in the air that they do not like, the fact is, that they

never in this country, to my knowledge, or that I can find out,

have penetrated the wooded region. At Ft. a la Corne, Prince

Albert 3Iission, Turtle Lake, Lac la Biche, Lac la Nun and Lac

Ste. Anne, they have never been seen ; and these places are all

on the verge of the great forest, or just within its southern limit."

The immunity of the Peace River plains from the locust plague^

constitutes a point of great importance in their favour, and may

eventually render them, area for area, of considerably greater

value than those of some parts of the Saskatchewan—a circum-

stance to be taken into consideration in planning a railway route.
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In the t()llo\vin<>' p.'ir!i<;r.'iphH, is friv(Mi a bnef di^i'.st of the more

inijiortaiit facts bearing on the swarms of 187() iit the North-

west, obtained in answer to circulars and by correspondence

With the exception of the few notes phiced hist, the information

from Manitoba is purely ne<;ative.

Mr. ('. Mail- has favoured me with the foHowiuL^ note:—"In

going to the Saskatcliewan, hist summer. I met tlie first hordes

about the 2(!th of July, on the ground this side of the Little

Saskatch(!Wan. They were generally i'aeing eastward, and seemed

ready for flight. A ffw days afterwards, we met great flights of

the insects, the air appearing to glist<;n with their motion. I felt

no doubt whatever that their destination was Manitoba ; but, as

it .nfterwards appt^ared. they sheered otl" southwards before enter-

ing the Province, and did great damage in the States and Terri-

tories adjoining our boundary. From all I can learn at Carleton,

etc., no eggs have been laid in our territory along the North

Saskatchewan, and unless tlu^y come from the south, we shall be

free from them this year."

Mr. A. L. Russell, of the Sjx'cial Survey, sends the following

notes : On June 19th. saw a few hoppers just out of the egg, a little

west of Winnipeg. ()!> July TtJth, they were dril'ting past Fort

Ellice, in clouds, to the soutli-eastward. At a place about forty

miles north-west of Fillioe, they were very numerous on August

-tth, 5th, and 11th, flying north-westward on the 4th, .«outh-east-

ward on the oth and 11th. In this reiiion of country they were

fo li(> <•'<>»> •iiiofi'.f (' \i\- f'l'DMi 111!'" *'th ''^ A'"'"', t l"th. About ''

third of thi_m were infected with parasites.

INIr. W. F. King writes, with regard to Battleford, that this

place has been known to white men only since 1S74, and that

grasshoppers have not been seen there since. Like Prince Albert,

it is protected by a belt of timber. July 20th, passiid through a

tract of a mile or so in width of unwingcd grasshoppers, near Stony

Creek (ten miles east of Little Saskatchewan River). None on

the Little Saskatchewan, and only a few on the way thence to

Fort Ellice. Very plentiful at Ellice in July, particularly about

the 2()th. Went away about the 25th. No grasshoppers seen

on the way from Ellice to Battleford in August, though abundant

in this region of country during July. Very abundant towards

the foot of the Rocky Mountains and in the whole upper part of

fgg, li
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the South Saskutchewau Valley, where they are said to have eaten

up all the grass, driving the buffalo eastward to the vicinity of the

Touchwood Hills, Souris Valley, etc.

Fort Cnlgtirn/, How Riirt\ N. 11. T. (John Bunn.) Did not

appear here during the summer of 1S7G, but were reported as

abundant on the plains t(( the eastward.

Fort W„lsh, N. W. T. (J. M. Walsh.) l»roduc.>d from the

egg, hatching abont the middle of May, and remaining till

the middle of August, when they flew north-westward. Other

swarms arrivt^d on the wing from Montana, about the middle of

July, and for some time thereafter. These also passed on to the

north-west. All crops destroyed. No eggs left.

Fort riff. X. W. T. (W. McKay.) There were no grass-

hoppers within a distance of ."iOO niiies west of this.

Frhicr Alhcrf, X W. T. (Bishop of Saskatclicwan.) No visi-

tation of grasshoppers.

Battte/ord, iV. W. T. (T. liittle.) Did not appear in 187(5, and

are never known to have reached this region.

Corletou House, X. W. T. (L, C^larke.) Grasshoppers were

seen in huge swarms about 150 miles south of this, flying still

southward. Did not appear here.

jSh'oii River Burror/oi and Jjii^ingaton, N, W. T. (F. Norman,

J. H. Kittson. M.D. and 11. Miller, M.D.) Produced from the

egg, from about the 25th of May till June 1st, remaining till the

7th of August, when they departed north-eastward. (One re-

port says they died in the country.) A few arrived from the

south-west about the second of June, and alighted. Foreign

swarms on the wing were observed passing overhead from the

20th to the 27th of July ; but, owing to strong wind, they did

not alight. These also went north-eastward, or eastward. About

the 8th of August, great swarms appeared i'rom the south-west,

many alighting. These departed about the 10th of August, flying

southward. All crops destroyed. No eggs deposited. For twelve

years before July 1875, no grasshoppers were seen here. In

1876 the green crops were entirely destroyed before the middle

of June, when the insect was no larger than the ordinary house-

fly. Myriads are said by the Indians to have perished in lakes

Winnipegosis and Winnipeg.

...«.,
Mi^Si.
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Sii-(tn Lake /louse, A\ W. T. (D. McDonald) Not seen hero

in 1S7«»; and during Mr. McDonald's cxporicncc of four years

very few have visited this part of the eountry.

Li/ffr Siiahitchi'wtni, A'. \V. T. (K. McKenzie.) Second week

ol' July a larire flit'lit obsorved uoinu south one point west.

Hatched in this coimtry, and north west of Lake Manitoba.

Mmiitofjii //tiiim; iV. W. T. (J. (,'owie.) I'roduecd from the

egg' about tlic lirst of June, leaving about the first of August,

going south-eastward, or south-westward, aceordini: to the direc-

tion of the wind. Un the first of August, foreign swarms were

also observed, and these continued passing and occasionally

aligliting for about a week, going south-westward. Crops slightly

injured. No eggs deposited.

H7>o(/.s-tWf, JA//^, (T. Collins.) None hatched here; but foreign

swarms, more or less extensive, continued to pa.ss over for

six or eight weeks, coming from the north .•lud north-west, and

going southward. Some alighted
; but it i.s stated that though

in (juantity, and remaining long enough to have destroyed the

greater part of the crop, "strange to say, they did nearly no

damage. They did not seem to have the same energy, nor did

they eat voraciously as in former years."

(.'/<Hht(»ii. J'l/isfiiu 1\ (K, Man., (C. I'. Brown.) None

hatched. Swarms observed to arrives on the wing on the 27th of

July. These alighted and remained about nine days. Seen pass-

ing over for several days before, but did not alight. " They

probably would not have alighted on this day, but for some

misty showers or shadows of l.-irge clouds. They appeared to fall

only in })atehes, probably tlie .-ipaees covered by the shadows."

Also eontitraed to pass over tor about two weeks after this date,

but few came down. The insects came from north-west by north,

and most of them probably went south-easterly. Loss of crops

perhaps 5 or (1 per cent. No eggs deposited.

Onk Point, L<(ke Mnvitoha. Man., (J. Clarke.) Observed

about the middle of July for two weeks, pa.ssiug overhead at in-

tervals, wh«n the weather was clear tind warm. Suppo.sed to

come from the western plains. General direction of flight, south-

eastward. No eggs deposited. Many grasshoppers observed to

fall into the lake, and in .several places were afterwards washed

up in windrows a foot thick along its margin.
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Winnipeg, Mnit., 'F. E. Cornish.) A few passed over in

August, from north-west, ;.;oinij; .soutliward.

St. Jioni/iicr, Mtin., (Hon. M. A (lirard.) None. Swarms

from the west observed occasionally Hyini; overhead, Without

aliithtinir, durinu' latter part ol' July and to nuddh; ot August.

Li(t/c Ih'ltn'ni, Mil II., ( Hon. D. Gunn.) No grasshoppers here.

Ten or twelve miles west of Selkirk, liowever, a little colony

.1 covering about \\ acre hatched out, and were; found more than

half grown in the middle of July.

Loiret' Fort (inn-i/. Mm,.. (W. Flett.) None liatched hero.

A few seen passing overhead about the middle of August. They

came with a south-west wind.

i Ci'oolcstvH. Minn., (E. M. Welsh.) None hatched here. Were
observed to pass overhead without alighting about the middle of

July. Near the first of August some alighted, and stayed a day.

Came from tlie north-west and north, and went south-eastward.

No damage to crops. No eggs deposited.
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