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anada

NATIONAL RESEARCH COUNCIL

OFFICE OF THE SECRETARY-TREASURER OTTAWA May 3 1933
] * ;] L]

Sir Arthur Currie,
Principal,

McGill University,
Montreal, Que.

Dear Sir:

I enclose a copy of the revised budget of
the Institute of Parasitology which has just been
received from Dr. Cameron for inclusion in the
proceedings of the last meeting of the Committee.
As he states that this has not yet received your
approval, on Dr. Tory's suggestion 1 am including
it in the proceedings of the last meeting of the
Committee, on the understanding that any revislons
which you may consider necessary may be made by
you and Dr, Cameron and reported for purposes of
record at the next meeting of the Committee.

Yours sincerely,

/ ',’/'.‘/f’ ¥ /

‘S.P. Eagleson,
Secretary-Treasurer.

SPE/DE




INSTITUTE OF PARASITOLOGY

Salaries

Dr. Cameron - $4,500
Dr. Parnell 2,000
Dr. Swales 2,000
Dr. Conklin 200
Mr, Griffiths 800
Miss Smith 840 $ 10,640

Wages (e.g. 3 men at $720) 2,160
Maintenance to college 500
Travelling and field work 1,000
Animals, cages and feed 800

Equipment, chemicals, glassware,
periodicals, etc. 1,000

Director's annuity (since ’{\wyww*ﬂ
L) R

Sept.l, 1932 to March 3l} & o
1934) X’ e ,
and contingencies 5668 X~

$_16,666

Xthis amounts to $225 for this year and $130 for last
year. The Principal is checking up whether it is
a University charge or not.




CABLE ADDRESS ""RESEARCH"

- |
®)
£
=
0O
O
e
®)
x
<C
i1}
(1))
Ll
x
- |
<
Z
O
=
<L
o

OFFICE OF THE SECRETARY-TREASURER

sar

Ri1ir
)ULL

vance

ad

sent a

I have also




March 20, 1933.

Fred Ward, Zsq.,
Bursar,
Maedonald College,

My, Ward:

The Hational Research Council has received from
the Empire Marketing Beard an initial sdvance of £1500 on
account of the Board's grant to the Institute of Parasitology
at Macdonald College. This sum has been transferred to the

Couneil through the Bank of Hontreal at §4.10-3/4 to the
pound, and represents the sum of §£,161.25 in Canadian funds.

I am enclosing Research Council chegue made ouf
in favour of Macdonald College for the sum of $6,161.25, the
amount received from the Empire Harketing Board. This is
forwarded as a further accountable advanece in connection with
the work of the Institute of Parasitology. Expenditures made
from the funds advanced by the National Research Couneil and
he Z,#.B, through the Council for this purpose should be
confined to expenditures authorized by the Associate Committee
on Parasitology as recorded in the proceedingss of that Committee,

In a letter just received from the Empire ilarketing
Board covering the remittance of the money herewith tranaferred
to you, the coneluding paragraph reads as follows: "The Board
will be glad to be furnished with andited accounts of expeanditure
on the gcheme to 3lst Mareh, 1933, as early &s possible after
that date.” I would, consequently, urge the desirablility of
your forwarding a complete statement of all expenditures incurred
in connsetion with the work of the Institute from April 1, 1932
to March 31, 1933, at the earliest possible date after the close
of the present month. The arrangement with the E.H.B. is that
all expenditures will be asudited by the Auditor General of
Canade, and that e complete copy of all documents covering all
exponditures will be forwarded to them after having been audited.
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Budget for the Year A
to March 31, 1934

Dr. Cameron $4,500

Dr. Parnell
Dr. Swales
Dr. Conklin
Mr. Griffit
Miss Smigh

Wages
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Equipment, ch
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I am returning herewith the accounts,
$14,218,75, which have been audited

Yours

(Sgé.)

for Auditor
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H/H. ROWATT
GEPUTY MINISTER

ROY A. GIBSON
ASSISTANT DEPUTY MINISTER

& :
OFFICE OF

THE DEPUTY MINISTER OF THE INTERIOR
OTTAWA, CANADA

My dear Sir Arthur:

I have your letter of the 3rd instant,
enclosing a copy of one addressed to lMajor ueneral de
H. MacBrien, C.B., C.M.G., D.S.0., asking for the co-
operation of the Royal Canadian Mounted Police in the
Arctic in connectlop with proposed studies in the uencrt-
ment of Parasitology and Helminthology at Macdonald
College.

It is thought that this proposal mig cht be
advantegeOUSiy discussed by the Inter-d ennr+ﬁentc
Advisory Board on Wild Llfe Protection and a meeting
has been arrenged for Friday, the 19th instant. An
invitation has “peen sent to Dr. Cameron to attend.

I am also having an item placed on the Agenda
for the next session of the Northwest Territories Council,
which will be held in two or three weeks' time., Council
will have before it the Minutes of the meeting of the
iild Life Board and it mey not be necessary for Dr.
Cameron to attend.

I can assure you that we will be glad to
co-operate in this matter to the fullest extent possible.

Yours very truly,

/Oé’//§/4;/ wal

Sir Arthur W, Currie, G.C.M.G., K.C.B., Deputy Minister.
Principal and Vice-Chancellor,
MeGill University,
Montreal,
Que.
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* H H. ROWATT
DEPUTY MINISTER

L]
ROY A. GIBSON
ASSISTANT DEPUTY MINISTER

OFFICE OF

THE DEPUTY MINISTER OF THE INTERIOR
OTTAWA, CANADA

10th June, 1933.

Dear Sir Arthur,-

Following the receipt of your letter of the
2rd ultimo, an invitation was extended to Professor Cameron to
appear before the Advisory Board on Wild Life Protection and out-
line his proposals in the interests of the Institute of Parasit-

ology.

A special meeting was convened for the pur-
pose and the Minutes indicate that the Board was heartily in favour
of the Institute earrying on whatever work it could in connection
with the survey of parasites in northern Canada. It was suggested

by one of our officers that a good start might be made if accommo-
dation could be found for a qualified parasitologist to accompany
the Eastern Arctic Expedition this summer. If this were done it
would be possible to try out several proposed methods of collecting,
preserving and shipping specimens. After determining the most
economical method, the work could be extended each year and include
particularly the Wood Buffalo Park and the Government Reindeer
Station in the Mackenzie District, Northwest Territories.

These suggestions seemed to meet with Pro-
fessor Cameron's own ideas. On his return to Macdonald College,
and no doubt after discussing the matter with you, he made appli-
cation for Dr, Ivan W. Parnell to join the Eastern Arctic Ex-
pedition, which is leaving Montreal on the "Nascopie™ on the 8th
July next. The application was favourably considered by the North-
west Territories Council and has been approved by the Honourable,
the Minister of the Interior.

Qur agreement with the Hudson's Bay Company
provides for the transportation, meals, ete., for five scientists,

includingeeess
Sir Arthur W. Currie, G.C.M.G., K.C.B.,
Principal and Vice-Chancellor,
MeGill University,
Montreal,
Quebec.




including the representative from the Institute of Parasitology,
for the round trip from Montreal to Halifax, N.S. It is under-
stood that Dr. Parnell will not be able to make the round trip
but will disembark at Moosonee, Ontario. He will be expected to
defray all expenses to Montreal and home from Moosonee.,

I may say that the Department is particularly
anxious to co-operate with the secientists and others interested in
parasites insofar as they relate to the reindeer and commercial fur
bearers in the Northwest Territories. It is hoped that in the
present instance we will not only secure information of immediate
value but will be paving the way for a more extensive study of the
fur cycles and kindred subjects which it is believed have such a
bearing on the economic resources of northern Canada.

Yours very truly,

R
e

o7

Assistant Deputy Minister.
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INSTITUTE OF PARASITOLOGY

PosTAL ADDRESS

w MAcDoNALD CoLLEGE P.O.,
* \ QUuE., CANADA,

McGILL UNIVERSITY
MONTREAL







Dear Dr. Camerons

Sir Arthur asked me to look into the sug-
gestions made in your letter of tke 13th.

T

1 have spoken to Huskins, who will get in
touch with yoa direct if he wants anything. i

have the

Gill

enclosed memorandum from Dr. Fantham.

As regards the toenets mentioned his pars—-
graph ome, he says that he may have one ready by the time
;;‘)J. £0e

If there are any questions arising perhaps
you would be so good as to get in ftouch with him directe.

wr

iours sincerely,

Wilfrid Bovey.
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Dr. Hs M. Tory,

President,

National Research Council,
OQTTAWA, Canada.

Dear Dr. Tory:

I attach hereto a memorandum on
the proposed scheme for collecting material
from the Hudson Bay - Labrador area: and
I would be very grateful for sny assistance
from General MacBrian that you can obtain.
I think his Department will be interested
as both dogs, related wild carnivores and
fur animals and their food animals are of
great importance in the Territories.

A8 requested at the lMeeting, I
a copy of this letter and memo.
to Sir Arthur cCurrie.

have sent

Yours sineerely,




Proposed Investigation on the parasites
of Dogs and other economically important
Parasites in the Hudson Bay -~ labrador
;-~.I'538.S °

Little is known of the diseases affecting
Dogs and other mammals in Aretic and sub-iretlc areas,
although there are indications that parasites play a
part of considerable importance. I have found
Prichinosis in Arctic Foxes and Polar Bears: this
parasite, of course, also occurs in Man, in whom 1%
causes a very serious disease. There are also, a
number of uneconfirmed reports on the common prevalence
of liver-fluke disease in dogs in these areas, while a
considerable number of parasites have already been record-

ed from fur~bearing animals farther south in Canada.

The question of cyclical abundance of rodents
and fur animals is also bound up with disease and prelime
inary enquiries show that parasites probably are very

important factors.

It is undoubtedly of great scientific interest
and may be of considerable economic importance to ascertain

what parasites are present in these districts and I have

to propose the following method of making a prellminary

investigation.




A Government ship leaves Montreal early in

July to cruise around these districts, returning here in

September. It is proposed to forward in this ship a
number of large dust-bins and a supply of formalin for
preserving purposes. These dust-bins would be deposited
at suitable points in the territories, with a supply of
formalin and detailed instruetions for ecollection. Entire
small animals and the viscera of large animals would be
immersed in this preservative and the dust-bins would be
collected a year hence, and be returned to Montreal for
examination and report. Parasitic material would be
examined here and other pathological material would be
forwarded to interested laboratories (such as Dr. Watson's).
In this way it should be possible to colleet a considerable
amount of material with an absolute minimum of expense and
we would then be in a position to conduct further investi-
gations on bionomics and give advice on prevention. I
might add that this technique has already been employed by
us in surveying the parasites of wild mammals in Scotland
with considerable success - we obtained 64 different
species of worm parasites there from a small country which
has a negligible wild fauna; a number of these were found
to be common to wild and domesticated mammals and were of

great economic importance accordingly.




in order to carry out this plan, it will
e necessary to secure authority to proceed and to
the assistance of intelligent local collectors,
such as medical men and police officials. Sir Wils
Grenfell has promised, in general terms, what assistance

he can give and I am in communication with him at present.

I have asked him the names of lMedical Officers who might

be willing to assist in this projeet (a copy of his letter

~P

is attached hereto. This will only cover a part of the
area to be surveyed: and it will, I think, be necessary to

secure the cooperation of the Royal Canadlan Mounted Police
for the remainder. The demands made on their time will
be slight and the results obtained should be of considerable

value to their Service and to the Dominlon.




Excerpt from letter written by Sir Wilfred
Grenfell %o Dr. A. Gibson, Dominion Znto-
mologist, Department of Agriculture, Ottawa,
Canada.

"Also there 1s another matter that is of

enormous importance to the whole of eastern Canada,
diseases that affect our dogs period-
ically and the cyclical diseases that affeet our fur-
bearing snimals and rabbits. I have seen Mr. Elton,

here in Oxford, but I thought that probably you had

some Government reports or the names of some books where

I could begin some study of this, and perhaps collect

facts through our doctors distributed along the Coast,

as they have scientific abilities.

Mr, Alderdice, the Newfoundland Prime Minister,
is very anxious to start sanctucries for fur-bearing
animals, and since by far their worst enemies are diseases
and since very little has been done in the way of trying
to rehabilitate some of the most valuable which are fast
disappearing on the Labrador Peninsula, I want to offer
such services as we can render on our coast for collating

information that might be helpful.”




pril 22, 1933,

Honourable M ., Godb®n
Minister of Agriculiure,
Department oi gricul ture,
uebec,

It is 2 pleasure for me to tell you that at
last we have an Ingtitute of Parasitology at Vacdonald Cole
lege, well o;tnriw d, and in good rumning order. i\lready
considerable valua le results have been obtained from the

investigations w:lch have proceeded all winter.

The Comnittec yneie f Dr. HoM.Tory, President
of the National Rese c’ D Robert Newton, Director
of the Biolagiecal I 1 I ational Research Council;
Dr. John ?odﬁ ~ho o o tu y years professor of parasi-
tology at c”ill Unlv ty and who now lives at Ste.Anne
de ?ollevue; D+ HaS , & Mini s Department
of Agriculture, vttuww' D le B amne Prof essor T.W.M.
Cameron, Director of the Insti D Re¢ L.Conklin, pro«
fessor of animel patholog 10101”1‘ College, and myself,
with Mr. S.P.Eagleson of %] ational Research Council as
Secretary.

It is the unanimou wigsh of this Committee, as
expressed at the meeting held ! Thursday afterncon, that
the Department of "vwc”ltvr a uebee be asked to “OTlP”ﬁO
someone to sit as the DNepart 1t*'s representative on this
Committee. Dr.fory, as Chairmen, has written to you as
well. I hope you 111 comply with the request of the Com-
mittee, for I can assure you that your repregopidtivo will
receive a warm welcome from us all.

Ever yours faithfully,




DEPARTMENT OF AGRICULTURE
PROVINCE OF QUEBEC

OFFICE OF THE DEPUTY MINISTER




COPY - For the information of - Sir Arthur Currie.

Honourable Adelard Godbout,
Minister of Agriculture,
Quebec, Que.

Dear Mr. Godbout:

As you are probably aware, the work
carried on in the Institute of Parasitology at Macdonald
College is being financed jointly by the National Research
Council 2nd the Empire Marketing Board, and is being directed
by the Assoclate Committee on Parasitology of the National
Research Council. A list of the personnel of this Committee
is enclosed herewith for your information.

Since your Department has contributed
largely toward this work in providing capital expenditure
for the Institute building, it is considered desirable
that the Department should be represented on the Comnittee
directing the work. Consequently, I have pleasure in
extending to you at the request of the Committee an
invitation to appoint a representative of your Department
to serve as a member of the Associate Committee on
Parasitology of the National Research Council.

Sincerely yours,

(sgd.) H.M. TORY

President.
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1‘-“‘2‘. JOhh ZAQ C}Cdd"
Senneville, P, Q.

My degr Dr. Todd,

I am enclosing herewith a2 little
Hemorandum on this Institute for Research and Parase
sitology. I spent lest Tuesday afternoom =t Mag-
donald College, discussing the project with

T 4 -
F¥ B o .’?\ ?J’ ®

Dean Barton, Dr. Conklin and others,
L ]

o

I found that Bar:on was very keen
on the small separate building for this work, and I
think his reasons are pretty sound. The Dominion
Researsh Council and the Empire Marketing Board have
guaranteed a grant of $50,000, to be paid in snmual
instalments during the next three years, and Dr.Tory
tells me that it is the hope of the Empire Marketing
Board to establish at Macdonald the Research Institute
for the British Empire for the whole North Temperate
Zone.e

You will note in the memorandum that
we propose the formation of a group $to act as advisers
in connestion with this research and you will see your
name set down as a3 member of that Committee. The pur-
pose O0f this lotter is to give you certain information
regarding a project in which I know you are keenly
interested and with whiech you are deeply sympathetiec,
and also for the purpose of getting your consent $o serve
on the Committee.

i1 anm,
Ever yours faithfully,

Principal
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c¢h in Animal Parasitology
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domegtic animals
in Canada and elsewherse. the loss were known to be heavy bdbut
there was little definite formation available because apart from
on parasites of foxes and on certain
there had been no serious atte 2mpt to investigate the problem
Canada » In order that work undertaken might be coordinated
at the same time resources pooled, a committee of those interested

formed in the fall of 1926, when a Joint project was initiated.

r

Development of the Work and Sources of Support:

A survey, made possible by assistance from the National
search Council, revealed the prevalence of poultry parasites in a
large area of the provinee, and other investigations at the packing

houses and elsewhere definitely indicated the extent of this probleme.

In a field so vast it became at once apparent that while progres

might be accomplished with the resources available, plans should be
made for a comprehensive programme.

The committee accordingly drew up & five-year programme for
the investigation of the parasites of poultry, sheep and swine, to
serve as working plan and as a basis of appeal for finanecial
support. Representations weré made to the Empire Marketing Board,

the National Research Council and the Quebec Department of Agriculture.




As & result of the negotiations which followed and the further
development of ] 2 gupport has been
received from all three sources; the Quebec Department made a

grant for the building required, while the Empire Marke ting Board
and the National Research Council are sharing a grant of $50,000.00,

to be expended over a period of three years.

york Accomplished:

The details of the work accomplished during the intervening
period are contained in reports made to the National Research
Council by Dre Conklin and Dr. DuPorie, and in papers published
by them and other members of the gtaff. Among the results ob-
tained, the following may be mentioned: a technique for the in-
fecting of birds and for the raising of pest~-free birds has been
developed; poultry parasites found in Quebec have been identified
and described, the northern fowl mite has been discovered on wild
birds and poultry and reported for the first time on the North
American Continent; parasites infesting various speciles of wild
birds in this locality have been determined; pathological con-
ditions in the intestines of poultry, produced by worm infesta-
tion, have been described; "blackhead of fowls" formerly not
thought to be an important disease in fowl has been demonsira-
ted as the cause of serious losses in young chicks and assoeiated
with caecal worm infestation; an important fluke (flat woIm) ,New
to this continent and affecting sheep and fur-bearing animals,
has been found in three HEastern provinces; a connective tissue

parasite in horses has been found in Quebec and New Foundland;

4

seventeen species of parasites, including“f%?hnew species, affect-

ing mink have been determined; the presence of an intestinal fluke
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Sir Arthur Currie,
Prineipal,

MeGill University,
Montreal, Que.

Dear Sir Arthur:

At the recent meeting of the Committee
on Parasitic Research at Macdonald College, it was agreed
that & further meeting of the Committee would be held
at Macdonald College on Friday, June 17 next. Unfortunately,
it has been found that the Colloid Symposium, which is
meeting in Canada this year in our new research labor-
atories, is holding its sessions from June 16-18
inelusive, and it will, consequently, be extremely
diffieult for Dr, Tory to be at Macdonald College on
the 17th of June. He has therefore asked me to inquire
whether Monday, June 20, would be an equally convenient
date for you and if not, whether you could suggest a
date during the week beginning Monday, June 20, which
would be convenient.

I am sending & copy of this letter to
Dean Barton for his information, in order to ensure that
any date which may be fixed may be satisfactory to him
and to the members of his staff who may be concerned.

Yours sincerely,/
7
/ ;

Secretary-Treasurer,
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OFFICE OF THE SECRETARY-TREASURER June 2 : ; 95 >

Sir Arthur Currie,
Prinecipal,

MeGill University,
Montreal, Que.

Dear Sir Arthur:

I wish to advise you that a meeting
of the Associate Committee on Parasitology will be
held in Dean Barton's office aut Macdonald College
beginning at 1,30 p.m. on Monday, June 20 next,
since we are advised that this date is convenient
for you and for Dean Barton and his staff.

/7

/

sincerely,/

Secretanry-Treasurer,
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NATIONAL RESEARCH COUNCIL

FICE OF THE SECRETARY-TREASURER Ta v Ry - “ TR
OF o OTTAWA, January 11, 1955.

Sir Arthur Currie,
Prinecipal,
MeGill University,

Montreal, Que,
Dear Sir Arthur:

I am requested to advise you that a meeting
of the Associate Committee on Parasitology of the
National Research Council will be held at Macdonald
College on Tuesday, January 17 next. The Committee

will meet at Macdonald College for lunch and the
meeting will be held immediately thereafter.
Yours sincerely,

o

Secrefary-Treasurer.

3.7, éﬁgleson,
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OFFICE OF THE SECRETARY-TREASURER

OTTAWA, April 4, 1933.

Sir Arthur Currie,
Principal,

McGill University,
Montreal, Que.

Dear Sir:

Dr. Tory is of the opinion that it would be
advisable to hold 2 meeting of the Perasitology Committee
at Macdonald College next week, and he has asked me to
communicate with you and ascertain what date would best
sult your convenience. Any day expect Tuesday would be
satisfactory to Dr. Tory. It is suggested that as usual
the meeting should be held immediately following lunch
at Macdonald College. On receipt of your reply, I will
notify the other members of the Committee.

Yours sincerely,”/

I q@gleson,
oecretary-Treasurer.




convenie:
HMondave
re on Tud

im by Vincent Massey

Thursday.

o

ver




CABLE ADDRESS ""RESEARCH"

Canaba

NATIONAL RESEARCH COUNCIL

OFFICE OF THE SECRETARY-TREASURER OTTAWA‘ ['pl' _L]_ lO \ 19 53 z

Sir Arthur Currie,
Principal,
McGill University,
Montreal, Que.
Dear Sir Arthur:
In accordance with the suggestion contained

in your letter of the 5th instant, a2 meeting of the Associate

Committee on Parasitology has been called for Thursday,

April 20 next, at Macdonald College immediately after
luncheon.

Yours sincerely,

S.P. Eagleson,
vecretary-Treasurer.




Form 6123

CLASS OF SERVICE|SYMBOL
Day Message e with

Day Letter DL WESTERN UNION

Night Message N M : = : : TELEGRAPH CO.
Night Letter NL DAL Iy :

Exclusive Connection

’ / able Servi
If none of these three symbols T <% C o
appears after the check (number to all the World
of words) this is a day message. .
Othsrv;isat }:ts characlter is indi- : ? Money Transferred
cated by the symbol appearin,
after the check. . by Telegraph
D. E. GALLOWAY, ASST. VICE-PRESIDENT, TORONTO,; ONT.

STANDARD TIME

22MVUUQ 12

A ke

AP \ 11
vu:vnul ¥ B MAVUUNALLY LUVULLCDGO

FOLLOWING LUNCH

O & CLALLEOVIN

S.P.%agleson, National Research Council, Ottawg

Friday October thirteenth will bde convenient.

A,W,Currie

foned epr oct.4




& CABLE ADDRESS ""RESEARCH"™
g

Canaba

NATIONAL RESEARCH COUNCIL
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July 25, 1933

Sir Arthur Carrie, Principal,
MeGill University,
Montreal, Canada.

Dear Sir:

In Mr. Eagleson's sbsence on holidays,

I am enclosing a copy of a letter which I have writ-
ten to the Bursar of Macdonald College transmitting

to him an advance which has just been received from
the Empire Marketing Board, to be applied toward the
work of the Institute of Parasitology. I have also
sent a copy of this letter to Professor Cameron, for
nis information.

Yours sincerely,

(Hdao. ) & 7 Meack

4}, S. P. Eagleson,
i Secretary-Treasurer.

¥




r. 1. ¥red ¥ard, Bursar,
#acdonsld College,
qugbec,

Dear ¥r. ¥Vard:

In ¥r. Eagleson's absence on holidays, I wish to
advise you that we have received, through the Bank of Non-
treal, a cheque in our favour for §4,895, the equivalent
of £1000., to be used in connection with the Fmpire Har-
keting Bosrd's grant $o the Institute of Parasitology.

I have pleasure in enclosing a chegue in favour of
the Bursar, MacDonald College for this smount (84,898),
$1,8098.158 of which is to be used to close out last year's
work and the balance to be regarded as an accountable ad-
vance in connection with the work for 1933-04.

In this connection, I &n enclosing a copy of &
letter dated June 28, which Hr. Eagleson received from
the Eapire Marketing Board before leaving on holidays,
and which I think will furnish you with the necessary in-
formation regarding this grant.

Very truly yours,

7 4
LV

8. . Eagkeson,
Secretary-Treasurer,




COPY
EMPIRE MARKETING BOARD,

28th June, 1933.

8ir,

I am directed by the Chairman of the Empire Marketing
Board to refer to your letter of the 18th May, 1935, enclosing
a vouched and audited statement of expenditure amounting to
$14918.75 incurred during the year ended 31st March, 1933, on
the maintenance of the Institute of Parasitology at Macdonald
College, McGill University.

In reply I am to inform you that one half of the ex-
penditure i.e. $7459,38 has been accepted as a charge upon the
“mpire Marketing Fund. An advance of £1500 sterling, equivalent
to $6161.25 was made in February last, and a balance of $1298.13
is accordingly due to the National Eesearch Council.

It is noted that the Board's share of expenditure
likely to be incurred during the half year ending 30th Septem-
ber, 1933, is estimated at about £4800. Arrangements have there-

fore been made for payment to the National Resesrch Council through
the Bank of Montreal of the sum of £1000. The amount by which

the equivalent of that sum exceeds the payment of $1298.13 al-
ready due will be regarded as an advance in respect or the

Board's share of expenditure during the half year ending 30th
September, 1933,

I am, Sir,

Your obedient servant,

(Signed) Secretary.

The Secretary-Treasurer,
National Research Counecil,
Ottawa, Canada,
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McGILL UNIVERSITY
MONTREAL




Dear Mre. Glassco,

At the next meeting of the
Governors will you note that the following

i0
names should be added to the Committee on Pe

Wilfrid Bovey
Ts Fred, Ward
Dr. Lionel Stevenson, Provincial Zoologist,
Ontario Veterinary Collete, Guelph.
S.P.Bagleson, Secretary-Treasurer of the National

Ressarch Councile.

In connection with Dr. Stevenson's sppoint-
ment, will you please note that the Institute serves the
Province of Ontario as well as the Province of Quebec.

Yours faithfully,

Wilfrid Boveys

Ae Po S. Glassco, EsSqe,
Secretary and Bursar,
MeGill Universitye
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Colonel W. Bovey,
MeGill University,
Montreal, Que.

Dear Colonel Bovey:

I have pleasure in advising you
that the National Research Council at its last meeting
formally approved your appointment as a member of the
Associate Committee on Parasitology. The Council also
approved the appointment to the Committee of Dr. Lionel
Stevenson, Provincial Zoologist, Ontario Veterinary
College, Guelph; Mr. Fred Ward of Macdonald College, and
of the undersigned.

Dr. Tory has written to Mr. Beatty
requesting the concurrence of McGill University in these
appointments.

7
/

Yours singgrely, /
7

5.P. Eagleson,
Secretgry-Treasurer.
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NATIONAL RESEARCH COUNCIL

OTTAWA, January 19,1934.

T.H. Matthews, Esq.,
Registrar,

McGill University,
Montreal, Que.

Dear Mr. Matthews:

I have received your letter of January 5
concerning the personnel of the Parasitology Committee.

Regarding the nature of the Committee there
is no question but that Sir Arthur and Dr. Tory were in agree-
ment from the beginning that this is a joint committee of the
Research Council and McGill University, and that appointments
to the committee require the sanction of both organizations.
This has always been done. The necessity for strictly observ-
ing this agreement is apparent on consideration of the respective
contributions of the two organizations toward the work which this
committee directs and controls. Thé Institute is located at
Macdonald College and McGill University has provided the building,
while the Research Council is paying the entire operating cost
including salaries, equipment, supplies, light, heat, etc.

In the Research Council records this committee
is classified as an Associzte Committee merely because all
external committees appointed by the Council are given this
general title, in order to avoid a series of miscellaneous titles.
From our point of view there is not the slightest objection to
the committee being called a joint committee of McGill University
and the National Research Council in your university records
and calendar. In fact we think this would be preferable.

Regarding Professor Fantham, there unfortun-
ately appears to be misunderstanding, as his name was not proposed
by Sir Arthur for membership at any meeting of the committee or
submitted to the Research Council in any form in this connection.
Unquestionably he is not at present a member of the committee
since his appointment has not been approved by both organizations.
I am quite satisfied that there was no confusion whatever in Sir
Arthur's mind on this point.




As a matter of fact there is already a precedent in
which the Research Council nominated two persons for membership
6n the committee, one of whom was not satisfactory to MeGill
University. His name was immediately dropped and & person
acceptable to both organizations substituted.

T trust that this explanation will make the present
position quite clear and may be ol service in preventing
misunderstanding regerding this committee in the future.

Yours sincerely,
P

Secretgry-Treasurer.




Jemuary 22nd, 1934

S« P. Bagleson, £8Qe,
Secoretary-Treasurer,
National Research Couneil,
Ottawa, Ont.
Dear Mr. Bagleson,
I wish to thank you for your letter of the 19th

of Janmuary conceming the Paragitelogy Committee and for

the trouble you have taken to explain the situetion.

Yours sinseeely,

Registrar







Jannary 5th, 1934

S« Ps Bagleson, 58q.,
Secretary-Treasurer,
National Research Couneil,
Ottawa, Canada.

Dear Mr. Ragleson
]

1 wish to thank you very mmch for your letter of the 30th of
December concerning the Parasitology Committee.

I fully share your regrets that there should be any misunder-
standing conceming this committee, but I have Jjust comsulted Sir
Arthur's file and feel convinced that he regarded it as a joint committee
of the National Research Council and the University appointed by both
institutions, rather than as a committee of the Council only. This seems
to me to be implicit in the letters which he wrote asking the members
originally suggested (other than those of the FHational Research Council)

to serve, and in his letters to the Department of igriculture asking them
to appoint two members to the committee.

Professor Fantham, vhom I consulted yesterday, certainly believes
himself to be a properly appointed member of the committee, which seems to
me 0 support my interpretation of Sir Arthur's attitude. I imagine that
Sir Arthur intended to suggest Professor Fantham's name at the July meeting
but forgot to @0 SO but the impression left in Professor Fantham's mind
and the note to this office are evidence that Sir Arthur felt that the
comittee might add to its members anmd that the University might nominate
new members directly.

This is apparently not the view taken by the Nat jonal Research
Comneil, so that I think it particularly desirable that the exact constitu-
tion of the committee should be settled. Vhether Professor Fantham is or
{9 not at the moment & member of the committee is a question that might
lead to unpleasantness, 8o that I think you will agree vhat it is desirable
that he should be elected, or re-elected, with every form of legality as
goon as posgsible.

I hope that a little clarifying of the situation now may prevent
any subsequent frioction and enable the co-operation of the bodies interested
to be complete and effective.




:). X 1€ jleSOn, }3"1-

I+ is simply with a desire to
has been written.

Yours sincerely,
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December 29th, 1933

S. P. BEagleson, Esq.,
Seeretary-Treasurer,
National Research Counecil,
Ottawa, Canada.

Dear Mr. Eagleson
»

My attention has been @rawn by Professor Snell to
discrepancies in the lists of the Associste or Advisory Committee
on Parasitology as published in the Calendar of McoGill University
and in the Announcement of Macdonald College.

You will notice thet the list given in the Proceedings
of the Fifth Meeting of the Comuit:ee does not include the name
of Professor Snell, who was at the meeting. The other change is,
I think, covered by my reply.

Yours faithfully,

T oHeo fr‘:&tt hews
Registrar




December 29th, 1933

Dr. J.F. Snell,

Aoting Dean,

Faculty of Agriculture,
Macdonald College, Gue.

Dear Dr. Snell,

I am sorry that the lists of the Parasitology Comnmittee
ag given in your Amncuncement and in the Calendar do not agree.

The Committee as printed in the Calendar is given on
Page 19 of the Proceedings of the 5th Meeting held at Macdonald
College on the 20th of April published by the National Research
Couneil, of which I expect you have a copys To this list I was
instructed by Sir Arthur to add the names of Adrien Morin, re-
presenting the Department of Agriculture of the Province of
Ouebes (see Page 6 of minutes) amd Prefessor H.B. Famtham., I
was also inst¥ucted that the Committee should be called the Ad-
visory Comittee and not the Associate Committee and Sir Arthur's
secretary had previously mede this alteration on Page 19 in his
cOpY

I am sending a copy of this letter to Mr. Eagleson.

Yours sincerely,

Registrar
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MACDONALD COLLEGE

McGILL UNIVERSITY
RAILWAY STATIONS AND EXPRESS: POST OFFICE:

STE. ANNE DE BELLEVUE, QUE, X MACDONALD COLLEGE, QUE., CANADA

FACULTY OF AGRICULTURE
OFFICE OF THE DEAN

December

Mr. T.H. Matthews,
Registrar,

McGill University,
Montreal, Que.

Dear Mr. Matthews:

I notice that on page 22 of the Unlversity
Calendar the degree of M.A. instead of B.A. is associated with
my name.

I note also that the Committee on Parasitology,
described as Advisory Committee on rage 29, does not coincide in
personnel with the Associate Committee on Parasitology as given

in the Macdonald College announcement on page 1l6. The list in

the Macdonald College announcement is as given to us by mr.

Eagleson, the Secretary. I am not aware of the existence of

any other Committee on Parasitology.

Yours faithfully,

> /7
Y
o & ¥

Acting Dean.




Inter-department Correspondence
£

MCGILL UNIVERSITY

March 15, 1933,

Sir Arthur Currie,
Prineipal and Vice-~Chancellor,

1eGill University.
Dear Sir Arthur:

I enclose a statement as desired, of the scheme for
graduate students working in the Department of Parasitology.
This is forwarded for the consideration, and, as I hope,
the approval of the Institute concerned.

The intention is to secure only first rate men who

would materially assist in the carrying out of research
in Parasitology of such a character as would be beneficial

to the aims of the Institute.

Yours very truly,

/,,: ’I) i ‘/.,;.—’(;» e /4‘4,
X" A Ad =

g

“Dr. A.S. Eve,
Dean, Graduate Faculty.
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Ever yours faithfully,
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OTtawa . April 26, 1933 ... .

iy Arthur ¥. Currie, G.C.M.G., K.C.B.,
Principal and Vice-Chancellor,

McGill University,

Montreal, Canada.

My dear Sir Arthur:
I have your letter of April 22nd.

I have gone over the suggested course for graduate
study and think it is quite all right. Cameron had a talk
with me about this some time ago and I told him I did not
think it would be wise to undertake an organization for for-
mal lectures, but he assured me that the teaching would be
carried on by seminars and that it would not interfere ser-
iously with his time; and further, that the progress of re-
search, by the extra work we would thus be able to do, would
more than compensate for his loss of time. You are at lib-
erty therefore, so far as I am concerned, to go ahead with
the plan.

I was pleased to see what I thought was a betier
temper on the part of Conklin. I hope from now on things
will run smoothly between him and Cameron. The more I see
of Cameron, the more I am impressed with his good sense and
wisdom. I think he will completely justify the confidence
that we have shown in him.

Sincerely yours,

M. Tory, President.

HMT : KM




2Th April 1934,

Ly dear Steel,

With reference to our correspondence as to
the Parasitology broadcasts, there has apparently been
808 difficulty and a good deal of delay over this matter
previouslys

Unfortunately, Dr. Parnell, who was actuslly
in charge of the work in Northern Quebec, 1s now away
and in his absence it will ve impossible to gat the new
broadcasts written before ilay 12th.

Yours sincerely,

Wilfrid Boveye

Colonel We Ao .:.;tef:!l, f.C Y
Canadian Radio Broadeast ing Commission,
Ottawg, Ont.
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Col. W. Bovey,
Department of Extra-Mural Relations,

McGill University,
MONTREAL.

Dear Colonel Bovey:

Pirst of all, may I thank you very much
jndeed for the excellent lunch and very nice time
you gave me on Saturday. I enjoyed it immensely.

Secondly, with reference to Col. Steel's
letter, I think it is too late for the broadcasts
to be effective and in any case, I could not split
the message up in Parnell's absence, as I do not
know the people up north. If, however, the
C.R.B.C., had made this suggestion when the message
was first sent in last Fall, I am sure it could
have been done.

With many thanks for your help in this
connection.

Yours sincerely,

& AR




CANADIAN RADIO BROADCASTING COMMISSION
COMMISSION CANADIENNE DE LA RADIODIFFUSION

COMMISSIONERS!

COMMISSAIRES: Ottawa, April 18, 1934,

HECTOR CHARLESWORTH

CHAIRMAN - PRESIDENT

THOMAS MAHER,

VICE-CHAIRMAN -VICE-PRESIDENT
LT-COL.W. ARTHUR STEEL,M.C

File 64-5-1

Wilfrid Bovey, Esq.,

Department of Extra-Mural Relations,
McGill University,

Montreal, P,Q,

Dear Mr, Bovey:-

I have received your letter of April 11
together with a message consisting#the examination of parasites.

It will be a pleasure for us to broadecast same in the Northern
messages. However, I must inform you that these messages must
be as short as possible. I would therefore ask that some dele~
tions be made in your enclosed report, due to the fact that the
time of this broadecast is relatively short.

Yours very truly,

g

Vice~Chairman.
i

./




Maher ™

You may be aware that during the last fow years
itute of Parsasitolog)
by the Hesearch Council

nas been established at Macdonald
1, the Government of the Province
and this Universitye The work of the Institute con-
s13ts in the examination of very numerous parasites existing
throughout Canada : very large losses among animals

and liveatock of all Xind a8 well as attacking human beings,

One of the districts which suffers particularly
ar an officer of the Institute

is the Arctic areas Last yoar an 0
visited the Dastern Arctic and s great deal of mat rial brougiht
back by him or sent in to us afterwards has now been examinad.
The Director wishes to get s report out at once., A written
report can only be sent by the lascopie, but the Director Las

repared s radio rep)rrt which could be given in a very fow
y matter in

gratoeful

mbnutese Owing to ths extreme importance of th
gquestion to the people of the Arctic, we should be
if you would arrange to have this message sent out in

nn
[}

ifficient a manner as possiblos

Faithfully yours,

1ifrid Boveys

Thomas dcher, Bsge,
Canadisn Radlo Broadcasting Commission,
Ottawa, Onte




INSTITUTE OF PARASITOLOGY

POSTAL ADDRESS:
&1!&!

MACDONALD CoLLeGE P.O.,

‘ i QUE., CANADA.

Mc GILL UNIVERSITY
MONTREAL

Col. W. Bovey,
Department Extra-mural Relations,
MeGill University,

MONTREAL.
Dear Col. Bovey:

I asked the Canadian Broadecasting Commission
to broadcast the enclosed message to the North. They
refused as they were restricting their messages to
short personal affairs. Do you think anything could
be done about it with C K A C in Montreal? I am very
anxious that it should be sent as it will affect the
smount of materisl we shall receive. Moreover, a number
of the people up North asked Parnell to have it sent, and
I do not want them to think we have let them down.

Any help you can give will be appreciated.

Yours sincerely,

(£;>Zi;ih~aq éi/ﬁzﬁﬁézégbouao~\




10th February 1934.

Dear Dre Tory,
I thank you for your letter of February 8th with
enclosures
few days ago Mre Be V. Taylor, who i8 in charge of
fish culture for the Province of (Quebeec, as well as bel ng on our
stalf, came %o me concerning the possibidities of co-aperative

work betwesn his department in the Provincial Government and the

Universl tye A8 Parasitology was mainly concerned, 1 took him

out to Macd mald and put nhim in touch wit h Dr. Cameron.
what will come of it 1 do not know, but I shall keep
you adviged.

Faithfully

wilfrid Bovey.

Dres He Me Tory,
Kational Research Council,
Ottawn, Onte
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MACDONALD COLLEGE

McGILL UNIVERSITY
RAILWAY STATIONS AND EXPRESS: POST OFFICE:

STE. ANNE DE BELLEVUE, QUE. MACDONALD COLLEGE, QUE., CANADA

INSTITUTE OF PARASITOLOGY

Sir Arthur W. Currie,
Principal,

MeGill University,
MONTREAL.

Dear Sir Arthur,

"Journal of Parasitology,”

You will recall that at the meeting on
Tuesday I brought up the question of the Institute
acquiring the back numbers of the "Journal of
Parasitology," which would cost 395. Pbr, Toad,
who presented the existing set of the journals to
the Medical Library on his retirement, suggested
that the set should be placed on loan at this
Institute, where, of course, as in the case of the
other periodicals and books in our possession, they
would be avallable to any member of the University
requiring access to them. The matter was referred
to you to see what arrangements could be made,

If the back numbers can be placed on
loan here, we shall be responsible for all future
numbers, thus saving the University $3.15 per annum.

This journal is the only American journal
devoted entirely to parasitology, and its back numbe
are in almost daily requirement by members of

staff, It is little used elsewhere, and as
practically a necessity that we should have
to it, it seems a pity to spend $95. if an
can be made with the Medical Library.

The other periodicals devoted to parasitology
in the libraries at MeGill are not in such constant
demand here, as they are mainly concerned with
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Presence of the Lancet Fluke, Dicrocoelium
dendriticum (Rudolphi 1819), in Canada

R. L. CoNKLIN
AND
AvLex. D. Baxker

Macdonald College, McGill University,

Octoser 4, 1930

Reprinted from the Journal of Parasitology

September, 1930, Vol. XVII, pp. 18 and 19

Printed and Published in the United States of America




PRESENCE OF THE LANCET FLUKE, DICROCOELIUM
DENDRITICUM (RUDOLPHI 1819), IN CANADA

R. L. CoNELIN

AND
ALEX. D. BAXER

Macdonald College, McGill University, Canada

On December 1, 1929, specimens of sheep livers were received from
the Lake St. John region of Quebec. The animals were reported as
having had “liver trouble” and of five sheep three had died. Flukes were
located in large numbers in the sheep livers and the parasite identified as
Dicrocoelium dendriticum (Rudolphi 1819). The five infested sheep
had been brought in from Nova Scotia. The two surviving sheep were
slaughtered after diagnosis of the trouble had been made. The same
species of fluke, as above, was later found and identified from a section
of sheep liver received from Nova Scotia on December 16, 1929. On
March 10, 1930, examination of a carcass of ‘a mink received from
Prince Edward Island disclosed the presence of the same parasite as
noted above.

[n the liver, gall bladder, pancreatic duct and duodenum the para-
sites were present in large numbers. The livers were enlarged and at the
pole more spongy than cirrhotic.

DESCRIPTION OF PARASITE

Small trematode, body pointed anteriorly and posteriorly ; attenuated
anteriorly, and the greatest breadth usually behind the middle of the
body ; length 5.1 to 7.0 mm. and breadth 1 to 1.4 mm. Oral and ventral
suckers present. Ventral sucker same size as oral sucker or slightly
larger (0.3 mm.) ; two suckers separated from each other by about one
fifth length of body (by same distance as the length of the vitellaria).
Surface of body smooth. Intestine divides anterior to the genital pore;
intestinal ceca about three fifths of body length, broadening rather
slightly at their free ends. Testes two in number, smoothly indented,
and lying obliquely behind the ventral sucker : posterior testis usually
slightly the larger (0.4 to 0.55 mm.). Vasa deferentia run forward to
cirrus pouch from anterior margins of testes. Ovary single, considerably
smaller than testes (0.2 mm.) ; it approaches the median line behind the
posterior testis and is not indented on its margin in the same manner as

the testes. Vitellaria (yolk glands) double, commencing posterior to
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caudal margin of second testis and terminating near commencement of
slight swelling of distal ends of intestinal ceca ; with fingered outline on
both ental and ectal margins. The conspicuous uterus is situated behind
the ovary, filling most of the body caudad to that organ; with many
transverse coils sent out to the lateral fields. The uterus finally termi-
nates in a narrow tube which runs forward, between the two testes. to
the ventral sucker and terminates at the genital pore. Cirrus and
cirrus-pouch located slightly anterior to ventral sucker. Seminal
receptacle present, located caudad to ovary and slightly to one side.
Shell gland present on median line behind ovary. Laurer’s canal distinet.
Eggs of parasite thick shelled and varying in color according to age ;
when young they are yellowish and when older dark brown. The eggs
are oval, operculated at one end and frequently flattened on one side:
size 0.3 to 0.4 mm. by 0.15 to 0.2 mm.

In addition to localities cited herein, this fluke has been recorded as
occurring in Germany, Italy, Africa, Siberia, Turkestan, Egypt, Algeria,
and South America. The parasite has not previously been recorded as
occurring in Canada or the United States. It has been previously
reported from man, ox, ass, goat, horse, deer, hare, rabbit, sheep and
pig. Species of snails (Planorbis) have been suspected as the inter-
mediate hosts of this fluke.

The identification of this fluke was confirmed by the Bureau of
Animal Industry, Department of Agriculture, Washington, D. C., to

whom we are continually indebted for many services.
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These lambs were the same age when the photo was
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FOREWORD

The well cared for sheep flocks in Canada, that is, those sheep that
are given the protection of suitable buildings, abundant good feed, a fre-
quent change of grazing ground and a suitable vermifuge at regular and
appropriate intervals, should suffer but little from parasitism. Unfortun-
ately many of the flocks do not receive the necessary care, but are left
to shift for themselves under conditions that favor the advance of parasitism.
We see all degrees of neglect in the care of sheep flocks and consequently
we have all degrees of parasitism, from the “just noticeable” down the
scale to “utter ruin” of the flock. Hence we see many flocks that pay but
little profit to their owners. These worm-ridden flocks are often sold to
farmers that are quite inexperienced in sheep husbandry. The sheep carry
the parasites with them to their new home, and in spite of the change to
new ground, the infestation is as heavy as ever at the end of a tirec yvear
period. Under such conditions the inexperienced sheep farmer becomes dis-
couraged and looks for a remedy or an outlet. Unless the sheep farmer has
a knowledge of the numerous parsites and their life history, he is unable
to institute methods of sheep management that will reduce and control the
worm handicap. Internal parasites work in an insidious way, they are hid-
den from view, and unsuspected they carry on their destructive and parasi-
tic existence. They have become increasingly numerous, until today but few
flocks escape their ravages. The internal parasites take the sheep’s blood,
they take the sheep’s food, they destroy the sheep’s tissues and organs, they
irritate the sheep beyond endurance, they poison the sheep with their toxins
and they work hand and hand with disease producing germs to create condi-
tions that bring the unfortunate parasitized animal down to its death. The
work of the breeder and feeder is frequently defeated, due to the presence
of parasites and the lack of the application of the principles of control.

Many thousands of lambs have perished needlessly on the farms of
Eastern Canada during past years. Many thousands of lambs too light for
slaughter reach the stockyards each year, between September and Decem-
ber, to be returned to country points for further feeding. These feeder
lambs are light because of parasitic infestation, and represent a large loss
to the industry in that they must be fed for an additional period.
About twenty percent of the FEastern feeder lambs die between
November and March, and those that survive make a very inferior carcase.
A type of carcase is produced that can never make a “roast of lamb” popu-
lar on the dinner table. Many shipments of inferior wool go forward to the
markets each year, gathered from sheep that have been left to suffer the
misery caused by keds, lice and worms. Such parasitized sheep yield but
three or four pounds of fleece and frequently abort their lambs, or produce
a lamb that is tco weak to live. It is to change this picture and help the
sheep industry of Eastern Canada. that this bulletin is written.







SUSCEPTIBILITY OF SHEEP TO PARASITISM

In the struggle for existence parasites flourish where conditions favor
them most. The body of the sheep offers so much that is essential to the
well being of many of the lower forms of animal life, that no less than fifty-
eight distinct parasitic creatures attack it successfully unless control meas-
ures are instituted by the shepherd-

The thin skin, well nourished by blood and carrying a warm covering
of wool, offers a bountiful and well protected feeding ground, to the sur-
face feeding parasites as ticks, keds, lice and mange mites. The blood ves-
sels and skin supply the necessary nourishment to the parasites. The wool
makes a well protected home in which countless generations of young para-
sites can be reared from very small beginnings. The wool of the sheep is
a dense medium from which it is quite impossible for the sheep to cause
dislodgment of the parasites. In this regard the sheep is at a greater disad-
vantage than the other domestic animals, the bodies of which are covered
with a coating of hair that is shed twice a year along with its attached in-
habitants.

The alimentary tract of the sheep, particularly the stomach, the small
intestine, and the large intestine with their moisture, even temperature,
wealth of digested food and vascular easily penetrated lining membrane, of-
fer conditions highly satisfactory to the growth of the stomach worm, the
hook worm, the tape-worm, the nodular worm and the whip worm. The
lungs with their spongy delicate tissue, richly supplied with blood and lym-
ph, offer a home that fills all requirements demanded for the growth of
the three varieties of lung worm attacking sheep.

The practice of herding sheep in flocks or large bands, in buildings,
enclosures or on the ranges that have been long used for sheep, expose
them to the accumulative affect of the parasitic plagues. The continual
mixing of the infested individuals with the other sheep that are susceptible
tends to bring about a like condition of infestation throughout the flock.

(The failure of many stockmen to destroy the carriers of parasites, usually
the poorer individuals, has done much to bring about the continued increase
of sheep pest in this country.) The susceptibility of the sheep is so great
and the parasitic trouble so wide spread, that very few lambs escape in-
festation. Parasites make miserable runty lambs and hard “ratty” looking
sheep, that can neither be a pride nor a profit to any self respecting farmer.




PROTECTING THE FLOCK

such water is taking all
the sheep will drink from such pools-

wells and delivered into troughs that are well above th

stagnant pools and ditech water.

Figure 2.

" Treatmen: costing less than 5 cents would have saved
this lamb. It pays to treat the flock spring and autumn and to change the pasture
frequently.

“Worms made the differen-e.’

The common knowledge that hill land is the best for sheep, is explained
by the fact that the lower moist lands, offer more favorable conditions for
the incubation of the eggs of the various worms that are parasitic on the
sheep. Such lands with their more luxuriant vegetation also offer protection
to a greater degree, to the young worms until they reach their host
On the hills the winds and the rain move a large part of the worm eggs to
the lower areas, thereby concentrating the infective principle on the low
ground. The scant vegetation of the hill lands permits the drying
fluence of the sun’s rays to create conditions unfaverable to the
life of the worm egg and the young worm. The lower areas have shallow
pools or swampy places formed by the water draining away from the higher
areas. This drainage or surface water very frequently contains countless
thousands of infective worm eggs or larva, and the lamb or sheep drinking
the risks leading to worm infestation. Pasture fields
on which small pools of water form after a rain are a source of danger, as

Sheep sheuld be supplied with pure drinking water, preferably from
e ground surface.
Drinking from swift running- creeks or springs offers but little danger of
infection, but care shou'd be taken to keep the sheep and lambs away. from
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The old pasture lots, laneways, yards near buildings and old orchard
lands that have been grazed by sheep for many years are responsible for
much of the parasitic infection in sheep, as such old grounds are usually
heavily seeded with the eggs of the various worms. Each “wormy” sheep
is a spreader of worm eggs. Worm eggs and larvae are resistant to weather
conditions and retain life for a considerable time. The blades of grass be-
come contaminated with the young worms, and the sheep or lamb nibbling
the grass will take them up not knowing the danger. The cleft lip of the
sheep permits it to graze close, but the position of its eyes do not permit
it to see just what it is taking into its meuth, therefore many encysted larva
on grass or in the bodies of snails, beetles or flies are taken in and pass to

the stomach of the sheep to be released there and start their life of para-
sitism. :

Figure 3.
A light feeder lamb. Thousands of light lambs go to market each year. Worms are
responsible for this condition. The subject of the photo was infected with five varieties
of internal parasites.

Young animals suffer most. The young lamb is a tender animal and its
tissues are easily injured by worm infestation. For this reason the lamb
should be given a chance to keep free of parasites by allowing it to graze




on land that has not been contaminated by the droppings of “wormy” sheep.
A lamb born of a “wormy” mother and permitted to graze over the same
ground stands an excellent chance of being “wormy”. Pollution of grass land
comes quickly, as one sheep heavily infested with the common worms may
distribute over the pasture on which she walks, as many as 10,000,000 worm
eggs a day. Such wholesale “seeding down” of pastures, will indicate the nec-
essity of frequent change of grazing ground, the resting of old pastures,
the use of forage crops, the use of new grass seeding, the use of the dry lot
method of rearing lambs, the use of vermifuges to destroy worms as well as

the use of care and judgment in the purchase of either breeding or feeding
sheep.

Figure 4.

..?'lomach worms, Haemonchus contortus, natural size. These worms when present
in large numbers cause serious injury and may bring the sheep down to the point
of death.




THE PARASITES INJURIOUS TO SHEEP
The Stomach Worm (Hau///oz/u///z.r rwzforfm)

Description.— The Stomach Worm of Sheep is a very small thread
like creature that is found in the abomasum (true stomach). It may also
be found in the upper part of the small intestine in cases of heavy infesta-
tion. The male worms are less than three quarters of an inch long. The fe-
male worms may reach a length of one and a quarter inches. The Stomach
Worm may be any shade of white in color or they may be white with a
blood red coloration showing through the body wall. This worm is a blood
sucker capable of bringing the sheep or lamb down to the death point.

Life History of the Stomach Worm.—The life of the Stomach Worm
from egg to sex maturity is best considered in three stages, viz, the egg to
larva, the larval, and the adult or sexually mature stage. The egg to larva,
part of its life commences with the development of the e rg from the germ
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cell to the condition of fertilization in the uterus of the worm. After the
eggs are fertilized they are released from the uterus of the worm to mingle
with the food in the fourth section of the stomach of the infested sheep.
The worm eggs pass with the food and food residues until they reach the
soil in the dung pellets: As many as 6000 Stomach Worm eggs have been
recovered from a single pellet of sheep dung. Should the temperature and
moisture conditions be favorable to worm egg incubation at the time the
worm egg laden dung pellets are scattered on the soil hatching takes place
and a little worm is released from each fertile egg.

This little larva feeds on the fecal matter surrounding it for three or
four days and reaches larval maturity in that time if the weather conditions
are favorable. Frost and dry weather destroy many of the eggs and very
young larvae. Once full larval development is attained the little worm
is protected by a chitinous coat or sheath. In this condition the larva can
withstand the Canadian winter. The larva after leaving the dung-ball may
ascend a blade of grass or attach itself to other vegetable debris n
surface of the soil, or it may be washed into a pool of water. In :
positions the worm may be taken up by the lambs while they
or drinking from surface pools. The young worm carried on grass or in
water, on reaching the fourth section of the stomach is released from its
protective coat due to the action of the stomach juices. Now free, the little
worm attaches itself by its armed head to the stomacl
bountiful food supply. The growth period of 14 to 21 d
up to sexual maturity.

ear the
any of these
are feeding

1 wall, and taps a
ays brings the worm

The stomach worm will like all other worms die of old age in time. Its
length of life is believed to be six to ten months. Sheep heavily infested in
the autmun will, if they survive, carry fewer worms in the spring, in any

part of the country where winter infestation does not take

place, showing
that the life of this worm is short.
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Distribution.— The Stomach Werm is to be found wherever sheep are
bred- Very few flocks are entirely free from the pest. Pastures contamin-
ated by Stomach Worm infested sheep have been known to remain infective
for a full year after the sheep had been removed. Pasture lands carrying
a large number of sheep, each year for a long period are generally heavily
infected with the eggs of this worm. A rest from sheep grazing fer more
than twelve months is required by pasture land if it is to become free of
infection by natural methods. Plowing will turn worm infection on the land,
down out of the way of grazing sheep. Permanent pastures perpetuate
stomach worms.

Symptoms.— The presence of a few Stomach Worms will not create
any suspicion of parasitism, but as numbers increase and the handicap be-
comes greater, the sheep or lambs will become unthrifty. The first symptom
of the presence of Stomach Worm in the flock is the poor cendition of the
lambs, and the soiled rear quarters of many members of the flock. Many
members of the flock will have an unthrifty appearance, pale skin and
pale membranes. Very advanced cases frequently show a swelling of the
lips, and also swellings on the lower jaw and brisket.

The fecal matter from sheep heavily infested with Stomach worm is
usually coated with blood stained slime. The eggs of the Stomach Worm
may be demonstrated by microscopic examination of the dung secured from
sheep infested with this parasite.

A post mortem examination of the stomach and intestine of sheep
will reveal the presence or absence of this worm. If present it will be
found attached to the membrane. The worms are small and may be over-
looked by the inexperienced.

Treatment for Stomach Worm Infection.— The sheep that are
to be treated for the removal of Stomach Worm, should be prepared
by with-holding all feed for at least 18 hours. They should also
be kept from water for 6 hours before treating. This is important, because
if the drug is to do its work the stomach and intestine must be free of food
and excess water. Should it be necessary to drench lambs that have not
been weaned, they should be deprived of their mother’s milk for six hours,
before being dosed. After dosing the sheep the starvation period should be
continued for four hours. If lambs have been treated do not let them back
with the ewes until two hours have passed after dosing. Mature sheep can
be double dosed during cool weather, at one round-up, that is starve and
deprive of water for 18 hours, administer the dose and continue to with-
hold feed and water for a further 24 hours, then administer the second dose
and keep the sheep from feed and water for a further four hours before
turning them back on the range. The drugs that are commonly used to de-
stroy Stomach Worms are listed as follows,—

1- Copper Sulphate and Mustard, given in drench.

2. Tetrachlorethylene, given in capsule, as Nema Capsule.
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3. Carbon-tetrachloride and Epsom salts, given in capsule.
4. Copper Sulphate, Tobacco and Sodium Arsenite, given as a tablet
or pill.

5. Nicotine Sulphate, given as a drench in the strength of four tenths
of one percent.
6. Copper Sulphate and Sodium Arsenite administered as a powder.

7. Carbon-tetrachloride, given with mineral oil or castor oil.

—

Figure 4a.
Stomach worm of sheep attached to membrane of abomasum.

The Copper sulphate and Mustard drench has been popular as a
remedy against Stomach Worms, due to its cheapness, comparative safe-
ness and ease of administration. In making this drench use a wooden pail
or stone crock or an enamel-ware vessel of ample size, (two and a half
gallons for 100 sheep). Measure out four ounces of Copper Sulphate,
dissolve this by adding two quarts of hot water, then add four ounces of
mustard and stir well, when this has been done, add two gallons more
water. The total quantity of solution liquid or drench in the pail or crock
will now be two and a half Imperial gallons. This quantity will dose 100
head of sheep once and allow for waste. The dose is as follows,—

For adult sheep, measure out 3 to 4 fluid ounces.
For lambs 2 to 4 months old, measure out 1 to 114 fluid ounces.
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For lambs 4 to 6 months old, measure out 114 to 2 fluid ounces.
For lambs 6 to ten months old, measure out 2 to 214 fluid ounces.
Measure accurately and keep well mixed-

In administering the drench, keep the sheep and the lambs together, this
will prevent bleating while the dose is being given. Keep the sheep or
lamb that is being drenched on its feet, do not sit them down, as such a
position is a dangerous one for the sheep or lamb that is being drenched.
Use a small thin necked bottle or fit a tube or rubber hose to any suitable
bottle or funnel, to do the drenching with. A dose syringe is a very handy
instrument in dosing sheep. To hold a sheep or lamb while it is being
drenched, back it up into a corner and stand astride the neck. You can
hold it in this position with your knees, leaving both your hands free to ad-
minister the dose. Do not raise the sheep’s mouth above the level of its
eye. Treat sheep gently and give them plenty of time to swallow. After a
sheep is drenched, mark it or put in another pen, so that it will not be
double dosed. All the drugs used against worms are poison and must be
given in small quantity, so do not dose a sheep twice on the same day. Mis-
takes may result in killing the sheep. A little equipment to aid in handling
the sheep. as hurdles. panels, woven wire and boards with which to
make pens will save much time and labor,

Figure 5.
Administering a capsule or a pill to a sheep.

Tablets, pills and capsules are more difficult to administer by inex-
perienced hands than is the drench of liquid. A mouth gag or speculum
and a forcep are required to properly handle tablets, pills and capsules.
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Copper Sulphate and Tobacco are frequently given in drench liquid. The
preparation is the same as for the Copper Sulphate and Mustard drench,
except that but one ounce of Tobacco is substituted for four ounces of Mus-

tard.

Copper Sulphate and Sodium Arsenite are used in combination by the
sheep ranchers of South Africa, with a high degree of efficiency. This vermi-
fuge requires a special set of measures for its administration. The two drugs
are mixed in the proportion of four parts of Copper Sulphate to one part of
Sodium Arsenite. The dose is as follows,—

For large sheep, 500 mgr Copper Sulphate and 125 mgr Sodium Ar-
senite.

For medium sizes sheep, 400 mgr Copper Sulphate and 100 mgr Sod-
ium Arsenite.

For small sheep, 300 mgr Copper Sulphate and 75 mgr Sodium Arsenite.
Tobacco infusicns and Nicotine Sulphate solutions, containing four-tenths
of one percent Nicotine Sulphate are given in doses up to four and one half
fluid ounces to adult sheep, with fairly satisfactory results.

Considering cost, efficiency and safety in the farmer’s hands the Cop-
per Sulphate and Mustard drench is to be recommended for districts where
there is no competent veterinary service.

Mass treatment is ‘not generally very satisfactory in cases where the
infection is heavy, but it is well worth its cost and should be used if indivi-
dual treatment can not be applied. For mass treatment of a flock one pound
of finely ground Copper Sulphate can be mixed with each 20 pounds of salt
and the sheep allowed to lick at pleasure. Tobacco can be mixed with salt
at'the rate of one pound of broken tobacco leaf to each ten pounds of salt.
This tobacco-salt mixture should be kept before the sheep and lambs at all
times, it will keep many young worms from getting started. Copper Sul-
phate can be mixed with grain or pulped roots and given to sheep in that
way with fair success. It is done as follows. Starve the sheep over night
to get them empty, mix finely pulverized Copper Sulphate at the rate of,
three ounces per 100 sheep, with one bushel of pulped roots. Keep the sheep
from other food or water for six hours. If pulped roots are not available
25 pounds of finely ground oats can be used.

We have to fight worms with a poison, and Copper Sulphate is poison,
so be careful that no animal gets too much. It pays to dose sheep individual-
ly and to employ skilled help as mistakes mean loss.

Prevention of Stomach Worm Infestation.—~If at all possible keep
the young lambs off the old pastures areas, lanes, unplowed or-
chards and grass areas around buildings where infested sheep
have been running for years. It is a good plan to grow an autumn seeded
forage crop as wheat and vetch or rye and use it for early spring pasture.
This gives the lambs a clean pasture to start on. From the early spring
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pastures the lambs should go onto newly seeded meadows or land that is
growing sweet clover or alfalfa.

The use of the second growth on the meadows and grain lands after
the removal of the hay and grains crops is always to the advantage of the
sheep and lambs as the land is clear of worm infection. Tall growing crops
for forage, as Dwarf Essex Rape, Soy Beans, Sweet Clover and other tall
plants that will keep the sheep feeding above the danger zone, the surface
of the soil, is to be recommended.

The use of a folding system as practiced in Europe is a very great
help in the control of sheep parasites as the animals are moved to new
ground before the worm eggs have developed to the stage infective to sheep.
It is a good practice to keep the sheep moving from field to field as oppor-
tunity offers- Always feed from racks and water from troughs that are well
above the surface of the ground, as such practice aids in worm prevention.

Flocks that are heavily infested should be drenched every month dur-
ing the pasture season and a Tobacco-Salt lick provided them all the time.
When unthrifty individuals appear in the flock cull them out as it is un-
profitable to keep weakling runty lambs.

T

i v L

Figure 6.

Section of Intestine split open to expose Nodular Worms. Note “gate Hook”
appearance of female worms. Natural size.

The Nodular Worm ( Oesophagostomum Columbianum )

Description.— A small white worm that spends its adult life in the
large intestine of the sheep. The males are one-half to five-eighths of an
inch long: The females are a little longer than the

males, being five-eighths
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to seven-eighths of an inch. The head end of the female is bent and re-
sembles a hook in outline. The body of this worm is of uniform thickness for
the greater portion of its length. The head is armed. The eggs are oval
in outline and very small.

The Life History of the Nodular Worm.— The Nodular Worm is
principally found in its adult state in the large intestine, while
cysts or nodules may be found spotted all over the intestinal tract and
stomach. The life of this worm is best considered in three stages, the egg
to larval, infective larval and sexually mature. The first stage begins in the
uterus of the female worm while it is a resident in the large intestine of a
sheep. The fertilized eggs are released from the uterus of the worm and pass
along with the food residues reaching the soil incorporated in the dung pel-
lets. If weather conditions are favorable to incubation the little eggs hatch
in twenty four hours.

The newly hatched larvae feed on the fecal matter which surrounds
them in the dung ball. They moult twice during the four or five day period
while progressing to the infective stage. The ycung larvae are sensitive to
unfavorable weather and many perish at the end of the grazing season, they
are not winter hardy. Lambs and sheep pick up the young worms when feed-
ing over land that has been occupied by “wormy’” sheep. The young worms
may be on the grass or in the water pools from which the sheep drink. Ewes
that are nursing lambs may get their teats soiled with fecal matter contain-
ing the young worms. This fecal matter on being transferred to the mouth
of the nursing lamb may cause infection. The larva on gaining entrance to
the stomach and intestines of the sheep or lamb awakens to activity and at
once burrows through the mucous membrane and invades the connective
tissue lying between it and the muscle layer. The larva migrates aimlessly
in the sub-mucosa and comes to rest at a time and in a location suited to
its further development.

At the point where the larva finally stops a cyst forms that is at
first watery, then a creamy yellow and eventually a hard vellowish-green-
cheese like mass. These cysts become nodules due to the pus forming organ-
isms that enter them from the intestine. Such nodules may become as large
as hazelnuts: They give the intestine a nodular or knotted appearance. The
young worm lives in a cyst for a period varying from a week to several
months. It then re-enters the lumen of the intestine to complete its develop-
ment. When the little worm leaves the cyst that it helped create in the in-
testinal wall it may be one-eighth of an inch long, it is very active and ready
for a period of quick growth to sexual maturity.

Distribution.— That the Nodular Worm is very widely distributed in
Eastern Canada, is indicated by the fact that but féw sheep and lambs
slaughtered in the abattoirs are found to be entirely free from it. The im-
portations into Canada of sheep gut for sausage casing (to take the place
of what we permit the Nodular Worm to destroy for us) has exceeded a
million dollars in a single year. The author has examined over 2,000 sheep
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and lambs and found but six of the number to be entirely free of Nodular
Worm lesions.

Symptoms.— The adult Nodular Worms resident in the largc.intestinc,
apparently cause but little irritation to the sheep. The great injury done
by this worm results from the habit of the larva, entering the intestinal wall
and causing the development of the nodules. These nodules become centers
of pus distribution, centers of irritation and gut weakness. The absorption
that takes place from the numerous small pus centers in the intestinal wall,
brings about a condition of toxemia or acute verminosis, that may reduce
the animal to a condi-
tion of skin and bones.
Severe irritation and
acute pain may be
caused by the rough
edge of the nodules in
contact with sensitive
structures. Intestinal
rupture followed by
peritonitis is a common
outcome of the de-
structive work of the
young Nodular Worms.
A light infection
may not produce any
noticeable symptoms,
and since most of the
sheep of the country
are infested with two
or more internal para-
sites it is difficult to
attach the responsibil-

Figure 7.

Sheep heavily infested with Nodular Worms looks ity
like this one. Note the poor condition of the fleece g

It is definitely
known however that
Nodular Worm can
bring about a condition of general debility, with marked emaciation and
anemia to be followed by death. Anyone who has seen the “terrible mess”
that the Nodular Worm can make of the intestines of a sheep will not doubt
its ability as a destroyer of sheep and lambs. The absorption of toxic sub-
stance from the pus centers (nodules) is very great. Some sheep will die,
others will be hard looking and unthrifty. Thin individuals with a hard,
stary wool appear in the flock. Later these hard looking sheep develop
swellings beneath the jaw, throat and brisket.

and general unthrift.

Treatment.—The adult worm in the large intestine may be killed by
the repeated use of either Tetrachlorethylene or Carbon Tetrachloride. The
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treatment should be repeated every two weeks during the grazing season
and the flock changed to fresh ground after each treatment.

The use of enemas made by mixing one gram of Thymol in 50 cubic
centimeters of Gum Acacia solution has given good results. This treatment
should follow a physic that has caused a rapid clearing of the bowel. The
medicated enema is injected after the bowel has been cleared with warm
water.

The young worms within the wall of the intestine are out of reach.
There is no treatment to remove the nodules, which must remain during the
life of the sheep. The lamb flock can at weaning time be given the Thymol-
Gum Acacia enema and then placed on clean land where older sheep have
not been for at least a year.

Prevention of Nodular Worm Infection.— To develop a new worm
free flock from the old flock, proceed as follows, breed the ewes as early
as possible that the lambs may be weH raised before the pasture
season arrives. Keep the ewes and their lambs in a dry pen that is
well bedded with straw. Place all feed in suitable racks and take such pre-
cautions as will prevent the lambs feeding from a dung soiled floor. Arrange
the troughs and racks so that fecal matter will not be carried in. Use suf-
ficient clean litter to prevent the udder or teats becoming soiled with dung.
This is important. When the lambs are four months old put them on grass
or forage crop where other sheep have not been for at least a year. Never
let the lambs when once weaned go back with the ewes. If the lambs are
not old enough to wean when grass comes keep them in their clean pen un-
til they are old enough. The ewes can be turned out to graze and they can
be brought in twice a day so that the lambs can nurse. For this meeting of
ewe and lambs a bare yard should be provided adjoining the one in which
the lambs are kept. The sheep and her lambs meet in this yard for a very
short time. After nursing the lambs are returned to their pen and the ewes
to their pasture. The success of the method depends upon the thoroughness
with which it is carried out. One hour of neglect will spoil weeks of good
work. With a new flock of lambs on the farm all the other sheep should be
disposed of at once and the pastures over which the old flock grazed should
be rested for a year. A ram lamb can be reared for a flock header. Do not
bring in any sheep from the outside as trouble may come with such. Keep
the flock moving and don’t over crowd the pasture area at any time. Provide
forage crops for spring and autumn grazing to help out the native pasture
and supply clean ground. The words “permanent pastures perpetuate para-
sites” should be painted on every sheep pen door.

The Hook Worm of Sheep ( Bunostomum  trigonocephalum )

Description.— The Hook Worm that infests sheep is a small yellow-
ish or ivory colored worm. It is found in the lower portion of the small intes-
tine. The Hook Worm is usually less than one inch in length.




18

Life History. [he mature Hook Worms are found attached to the
lining membrane of the intestine, being most abundant at the lower end of
this organ. Fertilized eggs are released by the female worms. These eggs
pass along with the food and are finally mixed in the dung pellets that are
discharged from time to time.

When weather conditions are favorable for worm egg incubation, hatch-
ing will take place. The young worm feeds within the dung pellet for a time
and then leaves it to enter the soil.
Two stages are passed through by
the young worm before it reaches
the infective stage. Cool weather re-
tards the incubation of the eggs and
development of the young worms. Af-
ter reaching the infective stage the
_V()ung worm liVeS on or in t]le sur-
face soil where it apparently awaits
an opportunity to enter the body of
a sheep or lamb. This is done when
the sheep lies down on contaminated
soil. The mode of entry differs from
most parasites in that the young
worm penetrates the skin at any
point where it may touch the soil.
Once through the skin the young
worms enter blood vessels to be car-
ried to the heart and lungs. From
the lungs they migrate up the tra-
chea to be swallowed and passed to

Figure 8. the intestine, where they attach
Hookworm of sheep. themselves and grow to matur-

ity.

Distribution of Hook Worm.~ The Hook Worm of Sheep is very
common in Eastern Canada, being found in large percentage of the flocks
that are not given the attention that goes with good sheep husbandry. The
Hook Worm was imported into Canada with sheep from Europe and the
United States.

Symptoms of Hook Worm infestation.— The symptoms of Hook
Worm infestation in sheep are similar to those symptoms caused by the
Stomach Worm. The Hook Worm brings about an impoverishment of the
blood, and interferes with the nutrition of its victim. The sheep become ane-
mic, weak, unthrifty and watery swellings sometimes appear on the depend-
ent parts of the body. The skin becomes pale, the wool dry, short and poor
as the infestation advances.

Treatment.—The measures recommended for Stomach Worm control
are very useful against the Hook Worm. A flock that is regularly treated
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Figure 9.
Nodular Strongylosis — Section of intestine from sheep showing the lesions caused
by the larvae of the Nodular worm. Note the small hard lumps on the intestine —
cut these open and they are “gritty” if old — and filled with a “green yellow cheese
like pus.” The young worm that causes these nodules lives in them for a short time.

for Stomach Worm infestation is less likely to suffer from the presence of
Hook Worm. The drug that has been found to be most effective against
Hook Worm is Tetrachlorethylene, it is administered in capsule. Strict
hygienic measures about the sheep yards should be maintained. Frequent
changes of grazing ground will help in reducing infection. Old bedding
ground should be plowed up or fenced off, as such spots are always dan-
gerous. If sheep persist is sleeping in one place, make them move to a clean
spot.

The Whip Worm of Sheep (Trichuris ovis )

Description.— The Whip Worm of sheep is a small white worm, that
resembles a minute whip, hence its name. The head and neck end of this
worm is a long hair like structure, while the body portion is of much larger
diameter. The two sexes are about the same length, which is two or three
inches. The female has a longer and more slender body than the male. The
eggs are very small and in shape resemble the outline of a lemon.

Life History of the Whip Worm. The Whip Worm spends its adult
life in the large intestine, where it is firmly attached by its head to the
mucosa. The body portion of the worm floats free in the intestine. The
eggs are discharged from the worm and pass from the sheep in the dung to
infect the soil, yard space or feeding equipment.




The eggs in an infective condition
or the young larva is taken in by
the sheep while feeding on short
grass or from a dung soiled floor or
by drinking surface water. The
young worm once free in the large
intestine attaches itself to the lin-
ing membrane by burying its long
head and neck deeply into the tissue.
In this position it reaches maturity in
about twenty one days.
Distribution of the Whip
Worm.— The Whip Worm is com-
mon in Canada. Large numbers of
Whip Worm have been observed in
the large intestine of lambs reared
on old grass lands that have been
used for sheep for many years.
Treatment and Control of
Fig. 10. Whip Worm.— Owing to the loca-
Whipworm of sheep. tion of this worm in the large intes-
tine, medicinal treatment has not
proved very satisfactory. Effective control can only be obtained by pre-
ventive measures, already outlined for Stomach Worm, namely sanitation
and frequent change of grazing ground.

The Tape Worms of Sheep (Maniezz}zf)

Four species of Tape Worm commonly occur in the sheep in Canada,
viz, the Moniezia expansa, the Moniezia alba, the Moniezia planissima and
the Thysanosoma antinioides. The last named is not found in the Eastern
Provinces, other than in recently imported sheep. The Moniezia expansa is
the species giving the most trouble in the sheep of Eastern Canada.

Moniezia expansa—Description.— The head is small and pear shaped,
the suckers projecting and slit like, the segments are broader than long
and may reach the width of one half inch. This Tape Worm may be found
in any size and length in lambs, frequently reaching eight feet. Tape Worms
of different sizes and different ages may be found lying side by side in the
intestine. As many as thirteen in such position have been noticed in a lamb.

Moniezia alba—Description.— The head is small with oval attachment
discs, the segments are nearly as long as broad and may reach a width of

three eighths of an inch. This Tape Worm is generally under five feet
in length.
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Moniezia planissima—Description.— The head of this Tape Worns
is small and nearly square in outline, the attachment discs are elongated
and the segments are wide and short. The segments may attain a width of
one half inch. This Tape Worm is usually less than three feet in length.

Thysanosoma actinioides—Description— The head of this Tape
Worm. is small and free of hooks. The segments are broader than long and

Figure 11.
Tape Worms — (Moniezias) taken from lamb two months old. Note the intestine
has been dissected away in places to expose the worms. As many as 13 tape worms
were found side by side. The intestine was blocked by the presence of so many worms.

have the posterior edge fringed. This is a small Tape Worm which invades
the bile ducts of the sheep’s liver, a habit that makes treatment very difficult.

Distribution of Tape Worm.— Tape Worm infestation is very com-
mon in Eastern Canada, and quite serious on many farms. Very few flocks
are free from the pest and there are usually one or two individuals in every
flock that act as carriers of Tape Worm. These same infested sheep are
spreaders of Tape Worm eggs and keep sheep premises in a dangerous
condition for lambs. Young lambs suffer most Tape Worm infestation. The
intermediate hosts are not known.

Symptoms of Tape Worm infestation.— Lambs that become infested
with Tape Worm during early life are generally hard looking, “pot-bellied,”
anemic looking creatures that are very light in weight. One Tape Worm




present in the intestine of a
lamb may not bring on notice-
able symptoms of its presence,
but a number of Tape Worms
feeding within the lamb at the
same time will make a runt out
of their victim. Infested lambs
have diarrhea in the earlier
stages of infection, this is fol-
lowed by weakness, emaciation
and constipation as the infest-
ation advances. Lambs may die
due to the presence of many
Tape Worms. Lambs that are
infested with Tape Worm will
pass the ripened segments of
the worm out with the dung.
The segments may be seen by
anyone that takes the pains to
look carefully over the faeces,
at a point where the sheep
have bedded down over night.

Figure 12. ;
A dirty hind end usually indicates parasitism The segments are small pieces
in its early and middle stage. Constipation of Tape Worm and when seen
usually follows in the last stage of parasitism on the dung, may resemble

as the animals become weak and anemic. ESs o e Soad e

quite long ribbon like strings
of Tape Worm are expelled with the dung of lambs.

Aids to Expel Tape Worms.— It is difficult to remove the entire
Tape Worm and unless the head or scolex is removed it will grow again.
The portions that are easily removed are the segments or egg sacs. These
should be destroyed. Prepare the lambs and sheep by with-holding food and
water for at least 24 hours. Should the lambs be very young they can not be
starved longer than six hours. The more empty the intestine and the stomach
the more likely the drug = to do its part in removing the Tape Worm.

The following drrgs are used to destroy Tape Worm with fair success,
—0Oil of Male Fern, Areca Nut, Kamalz, Thymol, Pepo, and Copper Sul-
phate. Of these drugs Oil of Male Fern has the best record for efficiency
in removing Tape Worm, but this drug must be used with care as a overdosing
is dangerous. Oil of Male fern is generally given in milk. It should not be giv-
en in oils. The dose of Oil of Male Fern for a large lamb is one dram, small
lambs are dosed in proportion. The Dose of Oil of Male Fern for a sheep is
one to two drams according to size of the sheep. Areca Nut if fresh has some
efficiency in removing Tape Worm from lambs and from sheep. The dose of
Areca Nut for a large lamb is one dram. It is given in a drench. The dose of
Areca Nut for small lambs is one half dram or less. The dose of Areca Nut
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for mature sheep is, one-to one-and-a-half drams. Kamala is used with fair
efficiency in removing Tape Worm. The dose of Kamala for a large lamb
is three-quarters of a dram. The dose of Kamala for a grown sheep is one
and a half drams. Kamala can be given in milk, gruel or water as a drench.
Flocks that are regularly treated for Stomach Worm with Copper Sulphate-
Mustard drench are less likely to be injured to any extent by Tape Worm,
as this drench is fairly efficient in clearing the intestines of sheep of Tape
Worm segments. See section on Stomach Worm for directions in preparing
the Copper Sulphate-Mustard drench.

“'Prevention of Tape Worm Infestation.— The flock master should
maintain hygienic conditions in the pens where the sheep winter. Keep the
pens dry and well bedded with straw. Treat the flock for Tape Worm when
you bring them in for the winter. Destroy all the discharges that come from
the sheep after treating, for three days, then clean up the pens and yards
for winter occupation. In the spring dose the flock again for Tape Worm,
wait for three days and then move the sheep to new quarters. The dung from
the pens and yards occupied during the winter should be plowed down.
Move the flock frequently while it is at pasture. Use forage crops. Do not
let the lambs graze over old grass plots that have been used by sheep dur-
ing the past year. Plots around buildings, orchards, laneways and poultry
yards are often heavily contaminated by wormy sheep, hence the necessity
of keeping lambs away from such places. A sharp lookout should be kept
for segments of the Tape Worms on the dung and when such are found,
they should be burned or buried deeply. When sheep die the bodies should
be disposed of in a way that will prevent dogs reaching them. Livers and
intestines of sheep slaughtered and found to be infested with the Fringed
Tape Worm should be burned.

Other Tape Worms Injurious to Sheep. —There are four or more
Tape Worms that infest the dog and the wolf in their primary stage (adult).
These same worms infest the sheep during their larval life, that is the sheep
is the secondary host for the following: Taenia hydatigena, Taenia ovis,
Taenia multiceps and Echinococcus granulosus. These Tape Worms grow to
maturity in the intestine of the dog and of the wolf. The dog and the wolf
are responsible for the distribution of the Tape Worm eggs over the pasture
or woodland where the sheep feed. Considerable damage results each year
through loss of sheep from this form of Tape Worm infestation.

Taenia hydatigena.— This is the adult Tape Worm in the intestine of
the dog, the egg of which produces the thin necked Bladder Worm, found
attached to the omenta, or liver or mesentary of any sheep unfortunate
enough to have swallowed the egg. Several Bladder Worms may not cause
any noticeable symptoms, but if a sheep or lamb picks up the eggs con-
tained in one segment of the Taenia hydatigena, as dropped by a dog run-
ning over the pasture, the resulting infestation will surely kill the sheep.
Sheep raised in back districts where wolves are numerous become more heay-
ily infested with Bladder Worms than those raised elsewhere.
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‘Taenia ovis—This Tape Worm lives its adult life in the intestine
of the dog. Segments of the Tape Worm are passed with the faeces of the
dog and these contaminate the pasture grass and the water supply of the
sheep’s grazing ground. The eggs are taken up by the sheep or lamb while
at pasture. The egg on reaching the intestine of the sheep liberates the
larva, which when free penetrates the intestinal wall and migrates to vari-
ous parts of the body by way of the blood stream or in the connective tissue.
The larva eventually comes to rest and forms a small cyst in the muscle
tissue. These cysts are about the size of a grain of wheat and white in
color. Each cyst contains a head and a neck of a new Taenia ovis should
it succeed in reaching a suitable host animal.

“Measly mutton” is the name given to any sheep carcase containing
the cysts of this Tape Worm. All sheep carcases passing through the abat-
toirs where government inspection is in force, are examined for these cysts.
All carcases in which cysts are found go to the tank, they are not used for

food.

Taenia multiceps.— This Tape Worm spends its primary stage in the
dog or wolf. Its larval or embryo form causes the condition known as gid
in sheep. Sheep that graze over pasture areas that have been contaminated
by dogs carrying the Taenia multiceps, will pick up the eggs of this Tape
Worm. On reaching the stomach and intestine of the sheep the egg releases
its embryo, which when free cuts its way through the wall of the intestine
and enters a blood vessel to be carried to the brain and other tissues of the
sheep. The surface of the brain is best suited to its development and here
the embryo worm wanders for a time before settling down to complete its
growth into the form known as the large Bladder Worm. This development
takes about eight months. The irritation and pressure on the brain caused
by the growing parasite brings about the following symptoms. The in-
fested sheep are restless, always moving, may walk in circles, or the gait
may be swaying and stumbling. The head is usually held in an unnatural
position, frequently high, sometimes low and drawn to one side. The vision
may be much deranged. Water and feed are generally refused. Infested
sheep usually die about nine months after having picked up the eggs of the
Taenia multiceps. May to August is the season when infection is most like-
ly to be picked up.

Echinococcus granulosus. — This Tape Worm spends its primary life
in the intestine of the human, or the dog or the wolf. The secondary or
embryo stage is spent in the liver or the lungs of the sheep or the deer. Tt is
sometimes found in other organs. In the sheep it occurs as a multiple Blad-
der Worm. It may be quite small or very large. The Bladder Worm contains
a clear fluid in which a brood capsule is visible. No well defined symptoms
follow the development of the Bladder Worm of the Echinococcus granu-
losus, as the cysts vary in size and location.

Treatment and Control. Treat all dogs that enter the pastures or
frequent the sheep vards, with a suitable vermifuge every three months.
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Destroy all dogs known to harbor the Echinococcus granulosus (Hydatid
Tape Worm) and burn the body. Properly dispose of all sheep or the offal
of any sheep that may die or be slaughtered on the premises. Sheep heads
and viscera should be burned and not thrown out where dogs can get them.
Sheep farmers should work to obtain such regulations as will bring about
a safe disposal of the offal of all sheep slaughtered in country slaughter-
houses.

The losses at the farm and at the abattoir, due to these Tape Worms,
is considerable and humans sometimes become infested through close asso-
ciation with infected dogs or through using meat that contains the cyst
form of the Tape Worm.

When an animal dies dispose of it at once by burning, in order that
any parasites that it may harbor will be destroyed. Dead and unburied
animals left lying where birds and dogs can feed are frequently the cause
of the spreading of parasites that may be very injurious to the animals re-
maining en the premises.

The Thread Lung Worm of Sheep { Dictyocaulus ﬁ/arz’q )

Description.— The Thread Lung Worm of Sheep is a small white worm
that lives the greater part of its life in the bronchioles of the lung. The male
worms are one and a half inches long. The females are larger than the males
and may attain a length of four inches. The intestine is visible as a dark
line for the entire length of the body. The eggs of this worm are quite
large, oval in outline and contain well developed embryos when released
from the uterus of the worm.

The Life History of the Thread Lung Worm.—The sexually mature
worms are resident in the large air passages of the lungs. Here the female
worm deposits her eggs, which at the time of release contain the embryo. In
animals where the infestation is light and the lungs but little injured, the
embryo is released from the shell while the egg is in the air passage. The
young worm works its way up the trachea to be coughed out or swallowed.
When the infestation is heavy and the lungs are in a congested condition,
many of the eggs will be cast out before the completion of incubation. These
may be found in the dung, or in the discharges from the nose or in mucous
taken from the throat of the sheep.

Upon reaching the soil, the pen floor or the feed trough with favorable
conditions of moisture and heat, the larval worms that survive go into a
moulting stage. When the moulting is completed the larva becomes infective
and any lamb or sheep swallowing them will likely become a vietim of the
disease pulmonary strongylosis (Hoose or Husk). It takes about ten days
under favorable conditions, from the time that the larva leaves the lung un-
til it reaches the infective stage. The young Lung Worm after reaching
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the infective stage is very resistant to weather conditions and may live for
many months on the pasture grass awaiting the coming of a sheep or lamb.

After being swallowed by the lamb or sheep the young Lung Worm
reaches the intestine with the food, it then penetrates the wall of the organ
and enters a blood vessel to be carried to the lungs where conditions for its
development are favorable. It leaves the blood capillary in the lung tissue
and enters an air sac and then the small air tubes. It grows to maturity in
three or four weeks, moving meanwhile into the larger air tubes as its
growth demands it.

Five or six weeks after the lamb has picked up the infective young Lung
Worms, evidence of their presence will be noticed in the unthrift of the
lamb. The adult life of the Lung Worm is believed to be over six months,

as numerous worms are found on autopsy after the sheep have been off the
land for five months.

Figure 13.
Lung Worms emerging from the air tubes in a freshly cut section of a sheep lung.
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Distribution of the Thread Lung Worm.— The Thread Lung Worm
is wide spread. Well managed flocks suffer but little from this parasite.
Neglected flocks that continue on infected pastures get into a deplorable
condition, and unfortunately such flocks are frequently found in every
section of the country. Lung Worm is frequently introduced into a flock
through the purchase of a breeding ram from an infected flock.

The practice of going to the stock yards of the large market centers
for stock to be used for breeding purposes has been responsible for much
of the spread of this parasite. The failure of sheep owners to remove un-
thrifty members from their flocks often results in the multiplication of
Lung Worm trouble on the premises.

Figure 14.
A victim of Lung worm — An advanced case. Autopsy revealed much Lung
Worm and a pneumonia condition. Nodular worm, Hook worm, and Stomach
worm were also present in the intestine.

Symptoms of Lung Worm Infestation.— Lambs infested with this
worm become unthrifty after being at pasture for about two months. In
severe infestations there is a pasty yellowish diarrhoea, a hacking cough,
the breathing is not normal, the wool is rough, the eyes watery and crusted,
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and the nostrils dirty with a discharge from the lungs and nasal passages.
The lamb has a tucked up and forlorn appearance. It rapidly loses weight,
becoming just a rack of bones as the disease advances. Older sheep when
infested with this Lung Worm show similar symptoms, except the diarrhoea.
Should infested lambs survive the winter, they make small runty sheep,
that can never be profitable.

A post-mortem examination of a lamb heavily infested with Lung
Worm, reveals a condition of verminous pneumonia, with much of the lung
tissue so altered that it cannot function. The worms are easily located in the
air tubes, and the eggs and larvae may be seen in dung and mucous when
such is examined under the microscope.

Treatment and Prevention.— In contesting the presence of Thread
Lung Worm in the flock, the disposal of all factors that are detrimental to
the sheep’s well being is the first step. When the worms inhabiting the
stomach and the intestine are removed the lamb is better able to withstand
the ravages of the Thread Lung Worm. Strict attention to hygiene around
the pens and feed troughs, frequent change of grazing ground, the extensive
use of forage crops, are points that should be kept in mind by the sheep
owner. The use of tall growing forage, such as rape and sweet clover, corn
and soy beans, and second growth clovers to keep the sheep feeding above
the surface of the soil are aids in preventing infection.

A Lung Worm will die when its mission in life is completed (produc-
ing eggs), and the lesions in the lung tissue of the sheep will heal and leave
the animal in fair condition to continue life, if the flock master will do his
part to prevent new infection getting into the sheep. The following treat-
.ments have been found useful in coping with Thread Lung Worm.

» Causing the sheep to breath the fumes that are produced by burning or
vaporizing such substances as, tar, sulphur, turpentine, and eucalyptus, or
the spraying of vermicidal solutions directly into the trachea, and the use of
respiratory antiseptics that can be given in feed or in drenches. The applica-
tion of any treatment other than respiratory antiseptics in very advanced
stages of Thread Lung Worm infestation is attended with some risk to the
sheep as the reserve of normal lung tissue is frequently very small. Such
sheep would probably die anyway, so treatment should not be withheld
from the rest of the flock. The following intratracheal spray mixture has
been used with success.—

Beechwood creosote .... .... 10 parts
Gillof S Torpenbimes . Sodninyio dne 20 parts
A oy e o R B S 10 parts
80 S e T B AN e e 60 parts

The dose of this solution or mixture is 3 to 4 cubic centimeters, and it is
injected into the wind-pipe by a competent veterinarian.
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Another intratracheal spray that has merit is composed of the follow-

ing,—
Todine (metallic) 1 gram
Potagsam dedide i ke e v a1 10 grains
Distitled: wiater: ' o ert g m e Lt 90 CC
ST O BRI N SO & e R
Ol of ‘chEnopodiom: .0 50 CC
Ohl ot tuppentine =t 0 0= e 2o S RO

The dose of this spray mixture is 3 to 4 cubic centimeters and it is
injected into the trachea (wind-pipe) by a competent veterinarian.

The following substances can be heated to form smoke or vapor, which
when inhaled will be irritant to the lungs and unfavorable to the worms in
the air tubes,—sulphur, oil of eucalyptus, creosote, creolin and turpentine.
Tar, sulphur and turpentine can be mixed in equal parts for vaporization, it
is one of the standard mixtures in use. Such treatment to be of use, must be
repeated frequently. A suitable building in which the flock that it is de-
sired to treat can be confined is necessary for the application of the re-
spiratory treatments. A building of suitable size, that is safe from fire dan-
ger and tight enough to make a concentration of fume possible should be
selected. The animals are confined in the building, then the fume producing
substance is carried in and suspended from the ceiling at a safe height, in
a metal pail or other safe container, the door is closed and the sheep re-
quired to breath the fumes until they are all coughing, they are then re-
leased. The time required for treatment is about twenty minutes.

Care should be taken not to expose the sheep too long, as suffocation
may result. The weakling sheep of the flock should be separated from the
stronger and receive treatment by themselves. The attendant in charge should
watch the sheep closely and be prepared to remove any that show. distress
without delay. The application of the respiratory treatment for Lung Worm
is best carried out under the supervision of a veterinary surgeon. Prugs that
have an antiseptic action when excreted in part through the lungs may be
given as a drench. Such drugs are as follows,— Terebene, Oil of Garlic,
Eucalyptus, Creosote, and Creolin. The dose of Terebene for a lamb suffer-
ing with parasitic bronchitis is one dram, given twice a day in a pint of
milk. A combination of Terebene and Tincture of Camphor, one dram of
each, in a pint of milk daily can also be used. The following formula has
proven useful in cases of parasitic pneumonia and bronchitis.

God-Luver ol b augs LS st el 20 ounces
ETehEne Rk sted ol e b ot e 2 ounces
Ol of ‘enialgiptusins 1o &k i 2 ounces

The dose for a large lamb is one fluid ounce of the mixture twice a day.
Mix with a pint of milk and give as a drench.




Figure 14a.
The dirty hind end usually indicates
the presence of intestinal or lung
worms. The sheep shown in this
photo proved an autopsy to be
heavily infested with Lung Worm.
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The Hair Lung Worm of Sheep ( Prostostrongylus mfe.rcem)

Description.— The Hair Lung Worm of Sheep is a brownish-red hair
like worm that lives in the smaller air tubes and lung tissue. The males
are about three quarters of an inch long and the females from one inch to
one and a half inches in length. The egg is of medium size and contains a
visible embryo at the time of release from the uterus of the female worm.

Life History of the Hair Lung Worm.—The life history of this para-

site is believed to be very similar
to that of the Thread Lung Worm
described in the previous paragraphs.

Distribution.— The Hair Lung
Worm of sheep is found less frequent-
ly than the Thread Lung Worm. How-
ever its distribution is wide and both
varieties are found frequently in the
same sheep. It is known to be very
hardy to adverse weather conditions.

Symptoms.— T he symptoms
manifested in cases of Hair Lung
Worm infestation are similar to those
described for Thread Lung Worm in
previous section.

A slightly different picture is re-
vealed by post mortem examination.
The Hair Lung Worm, its larva and
eggs cause a localized pneumonia con-
dition, distinguished by grayish yel-
low tumor like areas that vary in
size up to three quarters of an inch
across, frequently very irregular in
outline and but slightly elevated
above the surface of the neighbouring
tissue. A microscopical examination of
these areas will usually reveal the
presence of the larvae.

Treatment and Prevention of
Hair Lung Worm.— A1l animals
known to be infested with Hair Lung
Worm should be disposed of by
slaughter as soon as possible. Weak
or ailing sheep should always be re-
moved from the main flock and given
special care if it is decided to keep
them for a short time. The use of
bronchial antiseptics as advised in the
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section dealing with Thread Lung Worm will help improve the condition
of lambs. Shepherds should realize that animals with “wormy”’ lungs are
weaklings and as such require good nursing treatment if they are to make
gains or at least hold their weight while the infestation is dying out. Pure
air, dryness underfoot and good feed are essential to recovery.

Hair Lung Worm  (Synthetocaulus capillaris)

This Hair Lung Worm is smaller than either of the two Lung Worms
previously described in this bulletin. The females are less than an inch long
and brownish-red in color. The males are the same color and about one half
inch in length. This Lung Worm spends the greater part of its life in the
minute air channels.

The embryonated eggs are released in the bronchioles to complete their
incubation. The released larva migrates out by way of the trachea, reach the
soil, go through a moult and then become infective to any sheep that may
take them up while feeding.

When the adult worms have completed their life work they bore into
the lung tissue and become encapsulated. The nodules so formed may be
felt with the fingers near the edge of the lung. They are small and rarely
exceed the size of a pea.

Infection takes place as with the Tread Lung worm, so the same hy-
gienic measures of control apply equally to this Hair Lung Worm. Bronchial
antiseptics, a good tonic and clean dry living conditions for the infected
sheep are helpful.

The Liver Fluke of Sheep (Fasciola /’zepatica)

Description. — In appearance the Liver Fluke of Sheep is a flattened,
leaf like, oval shaped parasite that is less than an inch long. On the under
surface at the head end there is a conical process in which is located the
mouth surrounded by a sucker disc. Just back of the mouth a
ventral sucker is to be found. The body surface of the Liver Fluke
is covered with very minute spine like processes all of which point back-
wards from the head end. The purpose of these spines is to enable the
Fluke to hold its position and also move forward in the bile ducts. In color
the Liver Fluke resembles liver. The eggs of the Liver Fluke are very large,
round-oval in outline and colored brown.

Life History.— The sexually mature Liver Fluke resident in the bile
ducts of a sheep’s liver, releases its eggs. The eggs are carried with the bile
to the gall bladder, ultimately to the intestine and to the outside with the
feces of the sheep. One Liver Fluke may produce 100,000 eggs. The eggs
under suitable conditions of moisture and temperature go through an embryo
producing process and eventually release a small organism that is capable
of living for a short time in surface water. This organism attacks a snail of
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the genus Limnaea and burrows into its body. While in the snail’s body it
undergoes a further development to a stage known as the cercaria. It leaves
the body of the snail, swims about in the water for a time and finally comes
to rest on a blade of grass, where it becomes encysted. These cercaria cysts
are about one-sixteenth of an inch in diameter, white in color and circular
in outline. Sheep grazing over swampy ground or along ditches pick up the
blades of grass with the attached cercariae. The grass going the normal
route into the stomach carries the cercaria cyst with it. The young fluke
is released from the cyst, passes on to the intestine, which it penetrates to
enter the abdominal cavity, here it wanders at large until it reaches the sur-
face of the liver, which it penetrates to enter a bile duct. The little flukes
migrate in the bile ducts
to suit their growing
{ needs, going from the
smaller to the larger
ducts.

Distribution.— The

Liver Fluke depends

- upon the snail, and con-
{  ditions favorable to the
' snail. So its presence
in Eastern Canada is
confined to the districts
where the snails of the
Figure 15. genus Limnaea flourish.

The Liver Fluke of Sheep. Mature specimens Both the snail and

t;zken from the large bile ducts of the liver of young forms of the
sheep. In color, these oval flattened, creatures .I'\err 7y i
AV i requi

resemble liver.
water and perish under
dry conditions. Sheep
grazing around water holes, sloughs and marshes, ditches and flood lands
are very apt to be infested with Liver Fluke.

Symptoms.— A few Liver Flukes in a sheep’s liver will not bring
about any noticeable symptoms to indicate their presence, but heavy infesta-
tions will bring about a condition known as “liver rot.” Sheep heavily in-
fested lose condition, the appetite becomes poor, the animal is listless, de-
Jected, the respirations are feeble and quick, edematous swellings may ap-
pear under the jaw, the brisket or the belly, and diarrhoea is usually present.
Sheep may make fair recovery if the infestation is light.

An examination of a fluke infested liver will reveal the following, a soft

rotten condition, an uneven or roughened surface, areas of scar tissue and en-
larged bile ducts.

Treatment and Prevention.—Sheep should not be permitted to graze
over ground known to be infested with Liver Fluke. The draining of wet pas-
ture areas, to rid the land of the snails that serve as hosts for the develop-
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ing flukes is recommended. The application of lime to infected pastures
is helpful. Salting pastures is also practiced during June, July and August.
The sheep should be provided with drinking water that is known to be free
from infection. Flukes present in the bile ducts of the liver may be destroyed
by administering Oil of Male Fern, Danistol or Carbon-tetrachloride. These
d;'ugs should be administered under the direction of a competent veterinarian.

The Nostril Fly of Sheep ( Oestrus ovis )

* Description.— The Sheep Nostril Fly which is the parent of the grubs
causing the condition commonly spoken of as Grub-in-the-Head, is a little
larger than the stable fly. The head of this fly is yellowish, the thorax is
brownish grey, the abdomen
is hairy, mouth parts are
absent, wings are large and
transparent, the winglets are
large and white.

The larva of the Sheep
Nostril Fly is yellowish
white in color and is com-
posed of eleven or more seg-
ments. When fully developed
the larva are three-quarters
of an inch in length and one
third of an inch in diameter.
The larva is provided with a
strong pair of mandibles,
that give them a secure hold

Figure 16. on the membrane lining the
The “grub” of the Nose Bot of sheep sheep’s nasal passages dur-
“Oestrus Ovis” ing the eight or ten months

of larval life.

Life History.— The adult fly does not feed, so its life is short. After
leaving the place of pupation, the female fly seeks a mate. The fertilization
of the eggs being attained, the female fly leads a lazy life, during which the
egg incubation goes on toward the development of young larva that are
destined to live an independent life as soon as they are discharged from the
body of the mother fly. (In this advanced stage of multiple pregnancy).

The female fly seeks a flock of sheep on which to bestow her pro-
geny. Upon finding a sheep that is willing to stand, the fly deposits the
young, living larvae on the edge of the sheep’s nostril, one at a time making
frequent thrusts as long as the sheep will stand. In this way one fly may
unload as many as sixty little grubs on one sheep.

The young grub crawls upward in the nostril of the sheep to come to
rest at some suitable point in the nasal passages. The grubs cause consider-
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able irritation, resulting in an outpouring of serous fluid and mucous, on
which the grub is nourished during the long period of larval life, eight to
ten months. When fully developed the grubs loosen their hold on the mem-
brane, to be shaken or sneezed out by the sheep in her efforts to dislodge
them. Reaching the soil the grub which is quite active seeks cover in the
loose dust or top soil to go through the last stage of its development, emer-
ging from its pupal case in four to six weeks as a two winged fly. Some
grubs do not succeed in getting out of the nasal passages while alive. Those
that die, decompose and are thrown out through a fistula or with the other
nasal discharges.

Distribution.— The Sheep Nostril Fly came to Canada with the im-
portations from Great Britain many years ago. It is quite common in all
sheep districts and has spread to the wild deer in the back districts. All per-
sons familiar with the normal actions of sheep, know when the fly is about
and attempting to deposit its larvae. The fly during flight makes a peculiar
buzzing note, which together with its quick movements about the sheep’s
head cause much alarm. The sheep try to avoid the fly by crowding together
and keeping their heads down. If many flies are working the sheep run
abeut, sneeze and rub their noses in attempt to offset the tickling caused by
the presence of the recently deposited larva. Sheep will run into thickets,
long grass or shade or hold their heads low in a furrow bottom if such is
available, in order to keep its nose out of reach of the fly.

Symptoms.—The symptoms indicating the presence of the grub in
the nasal passages of the sheep, vaty with the numbers present, and the
general health of the sheep. Strong sheep in good condition are not affected
as severely as weaklings or sheep in poor condition from lack of feed. One
grub will cause but little trouble, while twenty or more grubs will create
much irritation and a condition of “snotty nose” develops and continues as
long as the grubs are present, in the nasal passages. The infested animal
shakes its head, sneezes and rubs its nose, thereby trying to dislodge the
grubs.

During the early stages of infestation the symptoms are those of a
cold, a running nose and sneezing. This early stage of misery advances as
the grubs grow and bacterial complications set in, until a severe catarrhal
condition has developed. The air passages are partly plugged making breath-
ing difficult. The presence of large amounts of purulent material brings
about a condition of toxemia, that keeps the sheep unthrifty as long as the
grubs remain. In severe infestations the animals may die.

Treatment and Prevention.— The use of lime dust, sulphur fumes,
benzine, eucalyptus, turpentine or other irritants that produce violent
sneezing and stimulate heavy mucous secretion give some relief to infested
sheep. The spreading of dry lime over the pen floor and then causing the
sheep to mill around and inhale the lime particles is sometimes practiced.
The fumes of tar-sulphur-turpentine vaporization as recommended for lung
worm treatment is also useful against the grub of this Sheep Nostril Fly.
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The injection of irritants as turpentine or benzine into the nostrils of the
sheep to bring on violent sneezing and activity on the part of the grub is
sometimes quite effective in bringing the grubs out. Grubs can be removed
by surgical interference, but this is expensive and can only be applied to
highly valuable sheep. Protection is always better than treatment and the
little labor required is always well repaid in the thrift of the flock.

Sheep running on bare fields where there is no natural cover or shrub-
bery into which they can go during the heat of the day, can be protected by
applying pine tar to their nostrils each week and by plowing shallow fur-
rows across the field, into which the sheep can dip its nose when the fly
is about. Salt and feed troughs can be so constructed that the sheep will
keep its own nose smeared with pine tar, thus saving the labor of hand
work. Such a trough can be made by boring holes, three inches in diameter
and five inches deep into a cedar log of suitable size and length. The holes
are filled with salt and pine tar smeared around the edge of the hole fre-
quently enough to keep it sticky and in good condition to mess up the sheep’s
nose when she comes to lick the salt. Sheep running on pasture land where
there is an abundance of tall grass or other forage plants, as sweet clover,
alfalfa, or have a wood lot into which they can go are seldom bothered by
this pest.

The Sheep Ked ( Melophagus 0‘vz'7zzu)

Description.— The Sheep Ked, commonly called the Sheep Tick in
Canada, is a reddish brown insect infesting the skin and wool of sheep.
The females are one quarter of an inch or more in length and about one
eighth of an inch across the abdomen. The males are a little smaller than
the females. The body is hairy and has a hard covering. Three pairs of
short strong legs are attached to the thorax. These legs are furnished with
grasping claws useful to the Ked in making its way through the wool. The
abdomen is oval or nearly round in outline and quite large.

Life History of the Sheep Ked.— The female Ked gives birth to liv-
ing young, seven or eight days after having mated. The newly born larva
is enshrouded in a soft whitish membrane, which is quite sticky and serves
to attach it to the wool. On aging the membrane covering the larva changes
color, becoming a chestnut brown and also quite hard. In size and shape
the newly liberated larva resembles a radish seed. In warm weather the
period of development takes place in less than 20 days, while during cold
weather and on exposed sheep it may take 40 or more days. The pupa may
remain attached to the wool or it may fall to the floor of the pen or soil.
The young Ked should it fail to get back onto another sheep or lamb will
perish. When the wool is long the pupa is not likely to fall from the sheep
but remain there and complete its development. On the other hand during
the short wool season after shearing, many of the pupae will fall off and
perish. This is one reason why the Ked is more abundant during the winter.
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It takes on the average about 30 days for the newly hatched larva to develop
to sexual maturity.

Sheep Keds are found wherever sheep are kept in domestication. The
life of this insect is spent entirely on the sheep’s body, the one exception
being the few that may fall from one sheep to gain a position on another
or the migration from ewe to lamb. The Keds being without wings and hav-
ing legs not well adapted for speed do not travel very far. Their migrations
consist of transfer from sheep to sheep when the wool offers a bridge dur-
ing close contact. Removed from the body of the sheep the Keds will die in
eight days, on the other hand the pupa can live apart from the sheep if the
weather is cool and the transformation thereby delayed.

Damage from Ked Infestation.—The irritation and worry caused the
unfortunate sheep by this insect, is sufficient to remove all chance of profit
from the flock, unless allayed or removed. The proboscis of the Ked is lance
like and penetrates the sheep’s skin, this is accompanied by pain and the
injecting of an irritant salivary secretion. Itchy red pimples appear at the
point of penetration, these remain for a day or more. Heavy infestations

1
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Sheep Keds or “ticks.” This pest causes much misery and unthrift in sheep and
lambs. Be humane and dip the flock at least once a year — better twice a year. The
sheep will pay for it — in better wool and better lambs.
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may show from 14,000 to 20,000 Keds on a single sheep. Thrift is impos-
sible under such a handicap. Heavily infested sheep usually die as their
resistance is so reduced that they fall easy pray to other parasites and bac-
terial diseases. The wool from heavily infested sheep is much lower in value
than that from clean sheep, as it is of poorer staple, stained with excrement,
broken pupal cases and debris of Keds long dead. All this has to be removed
by extra washing and carding, which requires time and money. Hence the
sheep owner that neglects to dip his flock has to take a lower price for his
wool crop.

Treatment and Control.— Dip the flock in September and again in 24
days. If the work is well done the sheep will be free of Keds and in better
shape to stand the winter and the other parasites that may occupy the stom-
ach, intestine or lungs. Keep other sheep away. If you bring in a new ram,
dip him twice before turning with the flock. The breeding ability of Keds
indicates that double dipping should be practiced, as most of the common
dips in use have little or no effect on the pupae. The second dip gets the
Keds that have emerged between dippings. If but three young Keds escape,
a male and two females, a population of 1200 may, develop on one sheep
in six months time. Sheep pens should be thoroughly cleaned out after the
sheep go out in the spring. Spraying such pens with a strong disinfectant
is always good practice and will head off trouble that might come later on.

People working with infested sheep should be invited to stay away from
clean flocks until such precautions are taken to eliminate the danger of
carrying infection. Trouble can be carried from farm to farm at she aring or
any other time by thoughtless people.

Dip solutions made from coal-tar creosote, lysol, eresol, creolin, nico-
tine-sulphate, and lime-sulphur-arsenic compounds all give excellent results
against Keds if properly made up and applied with thoroughness. Com-
mercial dips offered to sheep men by the trade, if of well known and re-
liable brands are easier to work with than a dip made up on the farm. Such
commercial concentrated dip fluids and powders, can usually be obtained
through firms handling stockmen’s supplies and through organizations form-
ed to serve the sheep industry. For those sheep owners having very small
flocks and desiring to prepare a dip solution from materials already on the
farm, the following formulae are given.

Soda Emulsion.— To make the stock solution, dissolve one pound of
hard soap in two gallons of boiling water, remove from the stove, and while
very hot add two gallons of coal oil. Mix well by stirring and pouring, or
by forcing through a spray pump. To use, dilute this stock solution by add-
ing eight gallons of warm soft water for each gallon, that is four gallon of
stock solution is added to thirty two gallons of warm soft water, making a
total of 36 gallons of dip ready to use.

Milk Emulsion.— To make the stock solution, to two gallons of milk
add four gallons of coal oil, mix thoroughly in an old churn or by forcing
through a spray pump. This makes the stock solution. To use, add the six




88

gallons of stock solution to 48 gallons of warm soft water, making a total
of 54 gallons of dip ready to use. These home made dips while not giving
the same efficiency as the best commercial dips, are very cheap and can be
made up quickly from materials always on hand on the farm. In the spring
the Keds migrate from the ewe to the lambs and much annoyance for the
lambs will follow. The early spring is a time when the dipping of sheep can
not well be carried out and some other means of keeping the Keds in check
must be used. A powder that can be rubbed into the lambs wool will give
some relief and make it possible for the lamb to thrive until dipping can be
done. The following powder is very useful to hold lice and Keds in check.

ounce, powdered
ounce, powdered
ounces, powdered
ounces, powdered
ounces, powdered
ounces, powdered

INApthdlerenti Somas i oo ot L
Flelldbane S s hs i e R
Sabadilla seed
R OBACED AISE s s e o i hae sos, wase os
SOpHIE s i
Boracic acid

1
1
3
3
2
3

Mix well and apply with a shaker, or with a dust blower, while the
wool is parted by an assistant.

The Biting Louse of Sheep (Trichodectes ovis)

Description.— The Biting Louse of Sheep may be
distinguished from the Sucking Louse and from the
Foot Louse by its head, which is as broad as long, and
by the single row of hairs on each segment. The abdo-
men is white in color and the head reddish. The male is
about one twentieth of an inch long. The female Louse
is slightly longer than the male.

Life History of the Biting Louse.— The sexu-
ally mature female louse releases her eggs on the wool,
quite close to the skin of the sheep. The eggs being

?g_ure l'lse. quite sticky adhere to the wool on drying. Hatching

(Tricl,ntr:zgcte,sc ovis)  takes place in five to ten days according to the tempera-

ture at the point where the egg is attached and the con-

ditions under which the sheep is living. Sheep with open

fleece and exposed to the cold do not offer as favorable conditicns for in-

cubation of the lice eggs as do the close wool sheep or sheep sheltered by

warm buildings. The young lice grow to sexual maturity in about two weeks

time under average conditions, or in nine days under very favorable condi-
tions.

Treatment and Control.— Flocks that are regularly dipped twice a
year are not likely to be troubled with biting lice, unless they are exposed
to infection. The same dipping that serves to kill the Keds or so called
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Sheep Ticks, suffices to control the lice. In neglected flocks where the
regular dipping practice has been overlooked, lice can be held in check dur-
ing the winter period by dusting Sodium Fluoride through the wool. The
quantity required is one half ounce per sheep. Keep the Sodium Fluoride
away from the eyes and nose of the animal. The loss of wool, of mutton and
lambs due to the irritation set up by the lice is considerable each year. In
very severe infestations the ewes will abort their lambs and the wool crop
may be reduced by more than fifty percent.

The Sucking Louse of Sheep ('H/z(’///zzfopz’mu ovillus)

Description.— The Sucking Louse of Sheep is much
larger than the Biting Louse. It has a longer and nar-
rower head. With the Sucking Louse each segment of
the abdomen has two rows of hairs. The female Suck-
ing Louse is about one twelfth of an inch long. The ab-
domen and the thorax in both sexes are white.

Life History.— The Sucking Louse feeds by punc-
turing the sheep’s skin with its proboscis and drawing
blood from a vessel within reach. The sexually mature
females release their eggs, which adhere to the wool
fibres quite close to the skin. The eggs under favorable
conditions incubate in from ten to eighteen days. Cold
weather, exposure and open fleece delay the hatching
process. The young lice grow to sexual maturity in four-
teen days, mate at once and produce more eggs to keep
the species going.

Figure 19 BT ¢ : g
Sucking Louse Description.— Sucking Louse of Sheep is widely
x 30. distributed and found in poorly cared for flocks in all

parts of the country.

Treatment and Control.— The use of sheep dips as recommended for
the destruction of Keds. For winter infestations when dipping is not easily
carried out, the use of the following powder is recommended.

Napthalene i 1 ounce, powdered

Hellehone sxeiold yeing S e 1 ounce, powdered

Sabadilla ered 4 T s T Saie 3 ounces, powdered

Tobacco dust 3 ounces, powdered

Boracic acid 3 ounces, powdered
i

Salphds st it L TR S ounces, powdered

Mix well and apply, one-half ounce to each sheep, with a shaker can or
blower, while the wool is held apart by an assistant. The wool saved will
pay the cost of the treatment many times.
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The A\'Iangc Mites (‘4(‘127‘1'11({)

The Mange Mites that infest sheep, persist in flocks that are not given
close attention and regular dipping. They do considerable damage in some
sections. The three varieties of Mange Mite doing damage in Canadian
flocks are, the Psoroptes communis ovis, the Sarcoptes scabei ovis, and the
Chorioptes ovis. The Psoroptes communis ovis which causes “Sheep Scab”
is not known to exist in the Eastern provinces.. The Sarcoptic and Choriop-
tic forms of Mange Mite confine their attacks to the hairy areas of the
head and legs of the sheep.

x ~0
Figure 20.
Sheep Scab Mite. Head Mange Mite. Foot Mange Mite.

Description.— These mites are very small, fifty male mites placed head
and tail would measure one inch and eighty male mites placed side by side
would occupy one inch. The female is a little larger than the male. Both
sexes are oval in outline and are equipped with four pairs of legs. The fe-
male mite has the first, second and fourth pair of legs terminating in a
sucker disc and numerous hairs. The third pair of legs terminate in two
very long hairs. The male mite has each leg terminating in a sucker disc.

Description.— The “Scab Mites” feed on the surface of the skin. Cop-
ulation is followed by egg production. The pregnant female mite may pro-
duce any number of eggs up to twenty five, or under certain conditions give
birth to nymphs. In event of eggs being deposited on the surface of the
skin which is generally the procedure, they hatch under favorable condi-
tions in a period that usually does not exceed seven days, liberating a six
legged nymph. After further changes the young mites become sex mature
in six to ten days and reproduction again provided for. The increase is
rapid. Frequently the female mite will produce a batch of eggs, and then
go into a state of rest to recuperate for further egg production. This may
happen several times with one female.

Symptoms.— The presence of “Sheep Scab’” mite on the sheep is fol-
lowed by intense itching. The sheep are noticed rubbing against trees, posts
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or on any object on which they can get relief. The mite may be found on any
part of the body that is wool covered, but the back, loin and rump areas
are usually favored by the mite. The lesions are small when first found and
if examined closely with a hand lens are noted to be covered with a yellow-
ish or yellowish brown crust. The infested areas become enlarged, centers
spread, to unite and form large irregular patches. The skin becomes scurfy.
The mites migrate to fresh skin as the older infested areas become dry and
bare of wool. The skin becomes dry and wrinkled. The wool becomes ragged
due to the rubbing and scratching and much of it falls off leaving bare areas
of dry scabby skin. Pregnant ewes may be so irritated by the mites as to
cause them to abort their lambs. Any lambs born slive have a very poor
chance while “Scab Mite” is present in the flock. Scrapings are taken from
the infested areas and examined with the aid of a microscope in diagnosing
sheep scab.

Treatment.— Should a flock be known to be infested with Sheep Scab
Mite (Psoroptes communis ovis) it must be reported to the Federal Health
of Animals Branch Inspector for the district or to the Veterinary Director
General, Department of Agriculture, Ottawa. Control of Sheep Scab is un-
dertaken under the supervision of the Health of Animals Branch, and all
infected and contact sheep must be treated under the official supervision,
with a Lime-Sulphur dip. The dip is prepared according to the following.

Hloweys “of Sulphar fr i of & Ll a il 24 pounds
Unshacked dame- ool B g 10 pounds
WV AEEN Gl e G U e g 100 gallons

In preparing Lime Sulphur Dip, the lime is slacked to a paste condi-
tion and then the sulphur is added and well stirred in. This mixture, or lime-
sulphur paste is then put in a kettle with 30 gallons of water to boil for two
hours or more, being well stirred during this boiling. After boiling the mix-
ture is poured into a barrel having a spigot a few inches from the bottom.
When the settling is completed the clear liquid is drained off for use and
water is added to make up to 100 gallons before use. The temperature of the
dip at time of use should be 105 degrees fahrenheit. The specific gravity of
the dip at time of use should be 1023.0 At least two treatments are neces-
sary at ten to fifteen days interval.

The Head Mange Mite ( Sarcoptes scaber ow}: )

Distribution.— The Head Mange Mite is about half the size of the
Sheep Scab Mite described in the last section. This mite is nearly round in
outline and is equipped with four pairs of legs. The first and second pairs of
legs on the Head Mange Mite terminate in a sucker disc that is attached to
the end of a medium length stalk. Numerous hairs also adorn these legs.
The third and fourth pairs of legs terminate in a single long hair.
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Life History.— The sexually mature and fertilized female burrows into
the surface layers of the sheep’s skin at a point on the head where the cov-
ering is hairy. In the burrow or gallery made by the female, her eggs are
released. Incubation and subsequent moultings to bring the young up to
sexual maturity takes about two weeks. This change from egg to fully
developed mite takes place in the burrow or gallery located in the skin of
the infected sheep. The fully developed mites come to the surface of the
skin to mate. Following mating the males die and the fertilized females
seek locations for new gallenies.

Symptoms.— Intense itching. Small nodules form on the surface of the
skin due to the burrowing habit of the female. These nodules progress to
the pupae development stage and then rupture leaving the skin in a scaly
crusted condition. A red raw surface is exposed on removing the scales. The
infested areas increase in size and the skin thickens with the extension of
the scab area, leaving it rough and hard.

Treatment.— Use the following.

St e N e e S R R S DR R e 2 pounds
Oilol Bar iy e s e s 8 ounces
Raw Linseed Oil 1 gallon

The sulphur, tar and linseed oil are heated together in a large pot, and
are not allowed to boil. This mixture should be well rubbed into the skin. In
ten days the areas are washed with soap and warm water, then they are
dried and the ointment again applied.

Foot Mange of Sheep (‘Chorioptes ovis)

Description.— This mite is oval in outline. It is smaller than the Head
Mange Mite. The first, second and fourth pairs of legs each terminate in a
sucker disc that is attached to a very short stalk. The third pair of legs
terminates in two very long hairs on each. This mite attacks the hairy areas
of the feet and legs of sheep.

Symptoms.— A sheep infested with the Foot Mange Mite will bite the
skin of the legs, stamp its feet or rub the point of irritation with its nose.
The surface of the skin where the mites are working becomes bare and red-
grey crusts form, that may become wart like. The Foot Mange Mite usually
attacks the areas below the hock and knee, giving preference to the region
of the fetlock. The goat may be infested with this mite over its entire body.

Treatment.— Use the same treatment as advised for the Head Mange
Mite. See previous section.

Ticks ( Acarina)

The true Ticks infesting sheep are differentiated from the so called
“Sheep Tick” by having many differences in body structure and life his-




43

tory. The true Ticks are causing less injury to sheep in Canada than any
of the other parasites me ntioned in this bulletin, and are found only in the
back districts. Lambs should be examined tquucnt]\ during the spring and
early summer, for the possible presence of Ticks. These when found should
be clu'cfullx removed, preferably by soaking the Tick well with a light oil.
Do not pull them as the heads will break off and cause a wound tth is
difficult to heal or may become fly blown. An application of a mixture of
crude oil and pine tar may be placed along the backs of lambs as a repellant

against the Wood Tick.

Sheep Maggot Flies

There are a number of species of flies in Canada which deposit eggs or
larvae upon the wool or skin of the sheep. These flies seek out conditions
that are likely to be satisfactory for the development of the next generation
of flies. The larva or maggot as the young is called is responsible for con-
siderable damage each year, as the condition known as “struck’” “maggoty”

r “fly blown” is rather a disagreeable one for the sheep or lamb. All the
various flies attacking sheep are peculiar in that, while their normal breed-
ing place is the flesh of a dead animal left lying exposed, they are not slow
in depositing on living sheep.

The Blow Fly (Calliphora vomitoria)

Description.— This fly is a little larger than the common house fly.
In color the abdomen is bluish-green with a metallic lustre. The eyes are
brown.

The Flesh Fly  (Sarcophaga sarraceniae)

Description.— In color this fly is a light grey with black markings,
resembling the common house fly. The eyes are reddish-brown and the body
is cov ered with stiff hairs which give this fly a spiny appearance.

The eggs of the Blow fly may be deposited in wounds or on areas that
are chafed or inflamed. During warm weather the eggs hatch quickly,
releasing in a few hours a young larva or maggot. This maggot feeds in the
wound for three to nine days and then pupates in any handy position on the
shup or it may drop off and enter the soil. A period of three weeks or more
is required for development from egg to egg production by the new fly.

The female Flesh Fly deposits her larvae upon wounds on inflamed
areas that are protected by wool. The larvae or maggots create conditions
favorable to themselves and complete their larval life in about six days, in
the wound. They crawl to a shelter when ready to pupate, and go through
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the development that brings them forth as living adults in twelve days, all
ready to mate and provide for the next generation.

Prevention and Treatment of Flesh Fly Injury.—All dead animals
on or near the premises should be burned at once or buried deeply to insure
such being out of reach of the flesh flies. By removing every possible breed-
ing place, the number of flies in the district will be reduced to the vanishing
point. Keep the sheep in as clean a condition as possible. Prevent soiling of
the skin or wool with fecal matter. Keep the lambs away from chicken yards
and pig yards where flies congregate. Clip away any tags of soiled wool and
swab areas so treated with a creolin solution. All wounds, inflamed areas
and chafed areas should be protected with a pine tar dressing. If the sheep
must be handled, see that a shepherd’s crook is used to guard against any
chance of wool pulling. Should any sheep or lambs show evidence of being
blown they should be removed from the flock and given such surgical treat-
ment as will remove the maggots, cleanse the wound and protect it from
further injury.

A disinfectant wash that is very useful can be made by adding three
parts carbolic acid to ninety seven parts water. Dressings containing pine
tar should be applied after the wound has been cleansed. A careful watch
should be kept over the flock during warm weather as these flies have a
way of finding every scratch however small. A small wire cut may become
a very ugly wound if a female Blow Fly finds it.
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APPENDIX
The Salt and Tobacco Lick

A Salt and Tobacco Lick can be made, which is very useful as an aid
to the prevention of parasitism in sheep. Its efficiency while not the high-
est, is well worth the cost in that it keeps down the numbers of stomach
and intestinal parasites. It is made as follows,—

Salbee vt n T i L e 100 pounds
Crushed fobaceo leaf .. .. .. sive g7 e 10" peunds

The tobacco leaf should be dry in order that it may be broken up in a
size equal to wheat bran. The salt and tobacco are mixed together and just
enough water added so that the tobacco will stick and the salt settle into
a firm cake. If sheep are not used to tobacco, then start them off with a
smaller percentage of the leaf, or mix a little wheat bran or crushed oats
with it to get them taking the mixture. The quantity of tobacco can be in-
creased as the sheep get used to it.

The Salt and Copper Sulphate Lick

A salt and copper sulphate lick can be made to serve the purpose of an
aid in keeping down stomach and intestinal parasites. It is made as fol-
lows,—

Sl s B S S s e 100 pounds
Copper Sulphate, finely pulverized .... ... .... 5 pounds

The finely pulverized Copper Sulphate is mixed dry with dry salt. If
more than five pounds per hundred pounds is used sheep will not take to
the mixture very freely. Salt licks should be prepared during the winter and
boxed in suitable containers, ready for the pasture season. A salt lick con-
taining either tobacco or Copper-sulphate, or both these drugs should be
within easy reach of the sheep and lambs every day of the year. All salt
boxes in which prepared or medicated salt is used, should be provided with
a roof board or cover to keep the rain and snow out.

The Salt-Tobacco-Quassia and Copper Sulphate Lick. A very good
Lick for Sheep, that will prevent worm infestation in the stomach and in-
testines, can be made according to the following.

Salbeie s R R e D 35 pounds
S PSOIIT Al ter e i SRR e ot e 20 pounds
dlobaceo; palverizedt . ars i 25 pounds
Quassia, powdeted . watlare s S iEa Uk 5 pounds
Slallied tlima - =0 ieses veov i e g 4 pounds
Copper Sulphate i fi e oot 5 pounds
hoeaugreek st T el el 5 pounds

Beta-Nanbthol s sieiminvgtas 1 pound
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This mixture must be kept in a suitable trough, located in a shed away
from rain or other moisture. Let the sheep lick as they want it.

These salt licks will not clean up a “wormy” flock, but are useful as
aids in keeping a flock relatively free of stomach and intestinal parasites,
providing the flock is in fair shape and is being given good care. Weakling
members of a flock, often the most heavily parasitized sheep, will not use a
salt lick to which drugs have been added. Such sheep must be dosed by
hand.

Mineral Mixture Suitable for Sheep

A suitable Mineral Mixture containing a small amount of iodine in
some form should be available to sheep and lambs at all times.

Syt e e I L e 50 pounds
Stilindsn; i s LT R R S S S 2 pounds
Oxideiotidion i o i il 1 pound
Grroungl limestone .. i haiin Saes 20 pounds
Potassinm, Todide:2 2l naedad Sl o 1, to 1 ounce.

Mix and place in a self feeder box, that the sheep may help them-
selves, or feed two pounds of the mixture with each 100 pounds of grain.
Tonic Suitable for Sheep recovering from worm infestation.

Sulphate of Iron 2 ounces
Gentian O 4 ounces
Bowdered Lie0Tice ToCh i ik vy siie dvebaase 6 ounces
Powdered Salt Petre 1 ounce
Rowdered: K NV OMUICT: s oo dinas et s ne ase 3 drams
J S A e e o o ey o e i { ounces.

Mix and give in a little meal, one tablespoonful twice daily, or mix with
a little water or milk and give as a drench.

Do not keep too many sheep together, better divide the flock, and give
the weaklings a chance. The sheep has a good winter coat and can stand
cold, if the air is dry and pure. Sheep should have a dry place to lay down,
out of the wind. Damp floors and moisture laden foul air, as is sometimes
found in cow stables is destructive to sheep. The shepherd should know every
sheep and lamb in the flock, he should also be able to detect the first symp-
toms of parasitism in the flock, and have enough good sense to head off
any prospect of trouble. Don’t give the flock up to the worms, better protect
the sheep and reap the profits vourself.










MACDONALD COLLEGE

McGILL UNIVERSITY

RAILWAY STATIONS AND EXPRESS: POST OFFICE:

STE. ANNE DE BELLEVUE, QUE. _—

FACULTY OF AGRICULTURE

MACDONALD COLLEGE, QUE., CANADA

OFFICE OF THE DEAN




EDITORIAL DEPARTMENT El}l‘ Ionurnal of ﬂ!i‘

In your reply please
refer to these initials

Ameriran Medical Assoriation
535 North Bearboru Street

@hirano

LS

July 30, 1932

Sir Arthur Currie
Principal

McGill University
Montreal, Canada

Dear Sir Arthur:

It has been reported to us that Dr. Thomas Wright
Moir Cameron, Edinburgh University, has been selected
to head the new helminthology institute at Macdonald
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McGILL UNIVERSITY

Office of the Principal

and Vice Chancellor. Re article appearing on July 29th, 1931, in the

Montreal Daily Star, headed: "Animal Parasites
Drive Advocated" and claiming that this work has
not up to the present time been done in Canada,

Macdonald College has on her staff the only trained
zoologist and parasitologist in the Dominion primarily interested
in parasites of domestic animals. A¢ the present time there are two
professional men devoting their full time to poultry parasite problems.
There are also two attendants and technicians on this work, and two
other professional men devoting part of their time to it, Our Zoologist
and Parasitologist has devoted his entire time during the past two yoars,

That the work at Macdonald is well known and is receiving
officlal recognition is evidenced by the fact that at a recent meeting
of the Committee on Animal Diseases of the National Research Council,
it was stated that there was hope of centering all work of this nature
at Macdonald College. In fact, plans are nearing completion for the
development of a Parasite Research Institute at Macdonald College
to which contributions will be made by the Frovince of Quebec, the
Nationsl Research Council and the Empire Marketing Board,

The study of parasitic diseases of domestic and fur-
bearing snimals was initiated at Macdonald College inm 1922, and in
1927 the work was greatly widened, There is now ready for publication
& paper which will bring out data not previously available in connece
tion with parasitic diseases of the mink. Quebec is = live stock
provinces The health of its live stock is a matter of extreme impor=
tance, both to producers and consumers. Animal parasites have become
a serious menace to sheeyp, swine, poultry and fur-~bearing animals in
Quebec and elsewhere in Canada, No research work was done in
Canada on sheep, swine and poultryparasites until Macdonald College
took up the work, A liver fluke in sheep was discovered for the
first time in Northimerica in a flock of shoep near 5%, Johns, Que.
Worth-while work has also been done on genital diseases of cattle,
another source of great loss, Certain findings st Macdonald have
made helpfulservices possible to a2 large number of dairymen who were
in serious difficulty. The College has also demons trated that it is
possible to rear birds that are free from internsal parasites, and to
keep them free.

Having the reputation of being one of the best equipped
agricul tural colleges on the Continent, Macdonald attracts a cospmopolitan
student body. It is the only privately endowed Institution of its kind
and is thus unhsmpered by political interference and not restricted by
provincisl boundaries. It is, therefore, the logical imstitution for
undertaking work of this ns ture, its suitability may be further em-
phagized by its ideal situation at the centrs of the most intenaive
practice in beth production and marketing. The parasite problem here
is more acute than in aregs such as Western Canada, or countries such
a8 Auvstrallas and South Africa, where range conditions prevail,
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The Problenm

There iz urgent need. for information on the distrivution,
pathogenieity, and sontrol of emtozoal parasites of tdomestic
animals in Canafla, espeeianlly a8 regards their bearing on the
eeonomic produetion of sheep, swine, and pouliry for markets
Therc has been practieally no work done on this subject in Cannda.
The loszes are known %0 be heavy but hardly sny definite informae
tion ia availeblsge Recopnizing the need Tor knowledge on this
gubject, Macdonald College in 1927 initiated a survey of .conditions
in the Province of Gmebee. Owing to the lserx of funds the gurvey
was necessarily limited, but stulies at the Montreal abattoirs,
where pigs and sheep were found to be aimost Invarisnbly infested
with verminous paragites, and tho pepeated statements by breeders
that 1t is extremely diffieult for them $6 feed these animals
ecomonmically for market, further impresséd on us the rieed for an
investigation into the meanz of amellorating these condit tons.

The parasitds which seem to0 call for more immediste attention are
nodular worm  1n sheep, Ascaris in swine, anl caeca worms, Asearidia
and Ceccidia in poultry.

Pollowing this survey we carried out a sertain amount. of
preliminary work on eagea (Heterakig) worms and Amesridia in poultry,
paylng special atientlion to methods of bréeding and hemdling pest-
free chicks for expérimental purpoges, but were unabvle to &o any
work on the larger animals owing to lack of funds and adequate field
equipment .

It may be poibted out that ithe problems are not merely of
loeal importance since the same or related parasites constitute
one of the prinecipal limiting factors wherever the same classes
of live stock are produced. The bacon trade is of yital importance
Yo Canada and represents an important foature of our trade relations
wikth the Nother Countrys This trade has always had to meet keen com=
petition, larpely fyom foreign countries, and this competition is
hetoming incroasingly sevére. Faced with the probability of rising
tariffe in the United States, we noed more than ever to improve our
position in the Empire markets and to bring all the resourees of
scienee to bear in removing every handicap Yo eeonomical produstion;
and ove of the most important of these handicaps is ithe high incidence
of parasitie infestation. '

Whide it is true that sheep and poultry producis are absorbed
largely by the hHome market, there exists a promieing nucleus of trade
which it ig recognized must be inereased due 10 the D rce of cconomic
conditiong both at home and sbroads The molume of ponltry products
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is incroasing markedly from year-to year, btut here again parasitic
diseases form oné of the prineipal limiting factors in economical
profuction. The she@p raising industry is also on the iIncreas¢g, but
again anfl sgain in the oourse of ouxr swrvey we found iunstances of
farmers being obliged to discontinue sheep raising on sceount of
lasses due largeély to parasites.

Maedonald College = Its8 Organization and Activities.

Macdonald College, near Ste. Anne de Bellevue, (ues, twenty
miles from Montreal, is an Sncorporated eollege of MeGill University
and the seat of the Faeulty of Agriculturee It was founded and
gquipped in 1907 for the teaching of Agriculture and its basgie
gsoiences, and for research and investigation into the problems
gonfronting Canmdlan Agriculture.

The eourses given inciude (1) 8 two year diploma course for
intending fTarmers, (2) a four year course leading o the bachelor's
degree with faellities for specializing In one or other of the
various scienses whieh underly the pragtice of Agricultwre, (3)
grafuate courses in the agricultural sclences given under the
dirvection of the Faeulty of Oraduate Studie¢s and Research.

Having the reputation of being one of the best squipped agri-
enltural solleges on the continent, she atiracte a cosmopeldtan
rathe® than a loeal gtudent bodye

Macdonald Tollege has on her stafl the only trained zoologlist
and parasitologist in the Domimion primerily intercsted in parasites
of domestic animals. In addition 1t iz the only privately endowed
institution of its kind and 1% is thus unhampered by political inter=-
ference and not restricted dy provincial boundaries. It is therefore
the logleal ingtitution for undersaking work of this nature. Its
sultability may be further emphasiszed by 1ts ideal situation at the
centre of the most intensive practice in beth produetion and market-
ing. The parasite prodlem is here more acuie then in areas such as
Western Canada, or epuntries such &g Augtralia apd Sounth Afriea; where
range oonditions prevail.

The original endowmen$ of the college, ample at the¢ foundation,
has not been summented. The depreeiztion in the value of money and
the increasing number of problems with which we are confronied moke
it necessar; ) 6btain gspecial grants for specifiec regearch problemss
We are, therefore, umable to offer anything in the way of funds towards
this undertaking, but we do offer the facilities of one of the bast
squipped laborato¥les in the country, sufficient land for the evariy-
ing out of Tield experiments and the services of & trained persomnel
for carrying on the work. fThe only ecapital outlay required will be
for a single bullding in whieh to house a field laboratory amd the
experimental animalse It is intended to make this bullding sufficient-
1y substantial %o serve as a permanent cenitre for parasitologlcal research.
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siafl Co-operating in the Investization.

A commitiee has been formed among those intepested in the
probleme The parasitological, bionomie, pathegenic and therapeutic
gtulies will be made by Prof. B« Melville DuPerte, MeSCeyPheDe,
parasitologist and Profe Rel« Conklin, MiSas, DaVelle; pathologist,
with the sdded assistanee of two resmearsh workers to be paid from
funds made avallable by the grant. C{o-operation in problems of
management will be obtained Lfrom Frofessor W.i. Maw, Me.Sce, of
the Department of Pouliry usbandry, and Frofs E.¥Ws Crampton, M3«
of ithe Department of inimal Husbandry.

The relation of paragite incidence to the nutrition of the
animals will be one of the important fields of our investigationi
AS soon as the parasitologiecal work ls sufficiently advanced %o
ensble us Yo visualize the mutritionsl or physiological problems,
arrangements will be made with the Department of Chemlstry for
co-operation in this work. It 4w hoped that we shall be able to
appoint a apecial research aspistant in the field.

sScope of the Investigatione.

Should funds be male aveilsble it is propogeds

2« To make an exterigive survey to determine the distributlen;
prevalence and economic importance of the parasites of sheep, awine
and poultry.

be To conduct laboratory and field investigations into the
bionomics of theiy intermediate hosts, if any.

¢s To simdy ithe relation of age, Iwrevious infestation, and
breed %o susceptibvilisy and resistance.
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pe) i, pigs ad poultry » _’nai'w).\j,—
12 1 1.»\..*-.& 00
l.E)U @elQ
D 1,10000
’q{lbrf 800 «0C
Labvoratory and office Durnishings:
u*:, % }~r jcales, cuphoards,

l-,au

Live stock - pigs reeding herd 250 «00
S00.00

£12,550 .00

2¢ Hailntenance (Anima
8s Two research assistants - average sdlary 34,400 00
b Attendsanee =nd supervision of animals 2,000.,00

G Expeérimental animals 300400

d. Foed = Pigs 1,400.00
Sheep 500 .00
Poul try 500,00

Clerical work, office, maintenance, heating,etes 1,000.00
Upkeep of apparatus, supplies, etc. 500.00

rvey and Tield work, travelling ekpenses,etes 1,000.00

Contingencies 500 «00
$ " .

Capital expenditure - average for five yeuars 2.610+00

$14,410.00

In view of the complexiiy of the problem
1t would seem adyvisadle to provide
$15,000 .00 per year.




MEMORANDUM OF THE SCOPE OF THE PROPOSED IN ESTIGAT
OF PARASITIC DISEASES OF POULTRY, SHEEP AND SWINE

Addendum to the &pnlica+1on of ﬂacdon 1d College to the National
Research Council and the Empire ! Marketing Board for a grant in
aid of Researche

-

In the application submitted, a list of
important problems whieh suggest themselves in conneect
proposed investigation ig given under the heading "Scope of
Investigations". The following is an amplification of this list
and an explanation of the need for research on the various problemse.

1. It is proposed to make an extensive survey to determine

the distribution, prevalence and economic importance of the parasites

of sheep, swine and poultry in Canada.

The enormous scope of the field forces us to limit the scope
of our investigations and those classes of live stock were chosen
because of their importance in Canadian Agriculture, and because of
our personal knowledge of the need for some alleviation of the con-
ditions that now obtain in regard to parasitic dlseases of these
animals. The investigation of parasites of other animals is not
necessarily excluded from our stheme. If practicable, our prelim-
inary survey might be extended to include all classes of domestic
animals and the final decision on the parasites to which we will
turn our immediate attention reserved until we have the results of
the survey.

This survey is in itself an important investigation which
should be undertaken without delay. In spite of the great losses
Ynown to result from parasitic infestation no attempt at such a

survey has yet been made in North America.
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Dr. George Hilton of the Health
us that his department a year ago "arrang
spection made of the viscera of hog carcasses with a view to obtain-
ing information concerning the distriets in which parasites infest-
ing these animals were prevalent, but this work has been discon-
tinued as it was accompanied by many difficulties.”

The committee on parasitic diseases of the United States

Live Stock Sanitary Association reported to the Association in

1927 that "at the present time the precise or even the approximate

digtribution of parasites of live stock in the United States is not
at all well known", and presented a resolution calling for such a
survey. Further, Dr. M.C. Hall, Zoologist to the Bureau of Animal
Industry, who has charge of the investigations on parasites ih the
U.S. Department of Agriculture states that "at the present time we
can safely say that we do not know how many kinds of parasites are
present in any given kind of live stoeck in the United States, but

we feel reasonably sure that there are parasites présent of which we
are yet unaware". This is the condition in the United States where
much work has been accomplished. It is far worse in Canada.

At the present time we do not possess the data which would
enable us to make even an approximate estimate of the extent of
losses due to parasitie infestation, but estimates made by veter-
inarians and by live stofk men engaged in education, production and
slaughtering are useful as an index of the economic importance of
the probleme.

Thus for instance Dr. Alfred Savage, one of our leading veter-
inarians writes to us: "I have yet to autopsy a country horse without

finding literally handfuls of bots and numerous sclerotomes. In




certain sections of the province sclerotomes,

colts annually. As

with whom I have Jjust been
that figure.”
Sheepmen regard

and in Fastern Canada the Dominion Live

about thirty-five as the maximum size of flock as
that with larger flocks trouble from parasites is likely to be ex-
cessive. One of the largest packing houses stat hat in distriets
where the nodular worm (Oesophagostomum) ik the returns from
cagings alone is thirty-five cents a he lower than from some of
their other plants where this disease is no% prevalent. Mr. J.K.
King, Manager of the Maritime Live Stoek Board, writes us: "Internal
parasites are,practically @riving the farmers out of sheep. In
analyzing the shipping statements from different sections of the
Province (N.B.) over a period of five years, we find that there is
a general decrease in the average weight snd finish even in view
of the fact that the farmers are following better breeding and
feeding methods."

The information with regard to swine is less definite but
producers complain persistently of the difficulty of feeding swine

economically. Our own studies show the presence of a very

infestation of intestinal worms and lung worms in parts of

Canada and we are convinced that a very considerable proportion of

the trouble experienced in raising pigs economically is du




to interference with
We have made also
found in several districts
Heterakis, Ascarid

and coceidia. The presence or absence of j i 1 known to be

Wil

"Paragites are probably causing greater havoc
our commercial poultry floecks in I 1 Columbia
unfavorable factor that we know. They appear to be
with other troubles, or are forerunners of other

hat they weaken the resistance of birds to disease.

Wherever commercial poultry is being kept on an intensive secale,

parasites multiply at an alarming rate. The losses in young stock
due to the P 3ites would approach half a million dollars a
yeare. They might even reach one million dollars.”

conduct laboratory and field experiments

n the life-history and bionomics of the parasites and of their

intermediate hogts and vectors where these existe.

(a) The bare events in the life-history of several of our
parasites are fairly well known but there are many questions relating
to their habits and bionomicecs which are imperfectly known or not
known at all. Such questions as the relation of soil and elimatie
conditions to the stages outside the body of the host, the relation
of alternative hosts, mechaniecal veetors, or wild animal reservoirs
to the transmission and spread of the parasites, have a very important

bearing on prophylaxise.




There are many of our common parasites such as the very
prevalent intestinal tapeworms of sheep, several of the tapeworms
of fowls and a large number of flukes of various animals whose life
history is not yet known. To quote Dr. Mauricee Hall again: "O0f all
the ¥nown tapeworms in the world we know the life history o
one per cent, and the case is but little better, if at all bette
for the parasitic roundworms and flukes. TUntil we have
information which is now lacking, we shall be unable to separate
ma jor offenders from minor offenders. We shall be unable to devise
satigfactory means for saving infested animals or control measures
for preventing future losses.™

(b) The question of intermediate hosts, where these exist,

is an important one, as one of the most effective prophylactic
measures inndealing with any parasite is the destruction of its
intermediate hosts. The common intestinal tapeworms of sheep are
known to cause & considerable mortality and to produce a very high
incidence of morbidity among lambs. I% is presumed that it has as
an intermediate host some insect or molluse which is ingested by the
sheep while feeding. If this proves to be true it will be important
to study the life-history and bionomicé of the organism in order to
discover if it lemds itself to any practicable method of control.
This is of course true of other parasites which have intermediate

hosts.

We know that one intermediate host may replace another as

the locality is changed. A knowledge of the intermediate host of
a tapeworm in Europe may not help us very much in Canada, especially
if that host does not ocecur: here.

T

A somewhat similar situation is raised by the fact that many
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The effects of soil eomposi

and of the various climatic factors on the

important problems

ture rota

actors governin

the occurrence and distribution of parasites i e topographic and
climatic condition, particularly the distributiond of rainf
possibly of high and low temperatures. In Manitoba
of sheep which is one of the worst pests in Eastern flocks
tically unknown. We do not know yet wh
or whether it ig due to local

Many of our common parasites pass the egg stage and some the
early larval stage also, in or on the soil. question of dessica-
tion and of freezing are therefore important.

3¢« The effect of parasitiec invasion on ost varies fro:

cases 1ir ich there is a violent disturbance resulting in death to
cases in which the host seems to have a complete tolerahee for the
parasite, harbouring large numbers without any observable pathological
disturbance. There are many common parasites concerning which we canno?
confidently state that they are pathogenic, yet their presence

causes dismay to the breeder. Very often

fections. These present some interesting problems. ! served




the parasites

mixed in-
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Unxnown
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ill very imperfect.

partial-
very irregular in their action, probabl ing part

mperfect development of the technique of nin: ratio: There

is no satisfactory remedy for many of the common parasites such as

nodular worms, cl ngyles, whip worms, most tapeworms, etc.
Even in the case of the common asecaris of pigs, anthelminthic
is unsatisfac Y; a&s one correspondent writes, "I consider

it rather urgent that a more satisfactory agent than any of which I

am aware should be discovered for removing ascarids from the intestines

of swine. Many of the substances now used are fairly effective but

that is another matter.m

O« One of the most important applications of our investigations
will be the working out of systems of management for the prevention of
infestation. Some infdrmation on the subject is available, especially
regarding the prevention of Ascaris in swine in the Middle Western
United States, and also in regard to certain other parasites, but no
attempt has been made to adQpt these methods to local conditions in

Canada, nor would the most optimistic claim that no improvements can




“
be made or that the possibilities of this
exhausted.

Systems of management cannot be worked out until the infor-
mation referred to in the preceding portions of th memorandum are
available. These prophylactic measures will be in the hands
stoekmen themselves, whereas anthelmintic treatment
in most cases only by the trained veterinarian.

6. Having determined on these prophylactic metho

endeavor to obtain the co-operation of breeders and producers

earrvineg out demonstrations on the methods in question. This
Jing

logieal conclusion of our work and, in carrying it out, we will
naturally endeavor to work through existing organizations.
7. Finally we hope that the unit egstablished under the grant

will continue to serve as a centre for research and training in

parasitology. The field is an extensive one and there are many

problems besides those we mentioned in our application which should

be considered. Even should we solve all of the problems listed during
the time that the grant is available, there will be many others
waiting to be attacked. We do not expect, however, that these prob-
lems will be all solved within five years, but hope that the work

done during that time will help to define our major problems more
clearly and that we shall have enough valuable results to warrant

the continuation of the work. It is hoped also that the laboratories

will be utilized for the training of parasitologists. In a personal

letter, Dr. Maurice Hall, who has been engaged in parasitological
investigations for many years, and now is in charge of the investi-

gations carried out under the U.S. Department of Agriculture, states:
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Memorandum re Research in Animal Parasitology

Recognizing that the live stock industry was suifer=
ing severe losses because of animal parasites and that no ade-
quate effort was being rnade in Can-da to study this menace,
or to deal with it, it was decided to undertake investigation
work at Macdonald College. The work was begun in 1928, when
it was placed in charge of a Committee composed of members of
different departments who were interested in this field of study

and who were in & position to participate in 1t.

At no time has it been possible %0 determine the exten$
of parasite infestation but estimates made by veterinarians and -
by live stock men engaged in education, production and slaughter-
ing have been of value as 21 index of the economic importance

of the problems

Thus for instance Dr. Alfred Savage, one of our 1lead-
ing veterinarians writes to us, "I have yet to autopsy a country
horse without finding literally handfuls of bots and numerous
sclerctomese. in certain sections of the province sclerotomes,
cylicostomes, etecs, kill scores of yearling colts annually s
As a conservative guess 1 should say there is a loss in Manitoba
of 10 per cent of the live stoek value through parasitic dis-
eases. The extension veterinarian, with thom I have just been

discussing the subject, would double that figure."

Sheepmen regard parasites as the chief peril of the
industry, and in Eastern Canada the Dominion Live Stock Branch
recommends about thirty-five as the maximum size of flock as it
is well known that with larger flocks, trouble from parasites
1s likely to be excessive. One of the largest packing nhouses
states that in districts where the ncdular worm*(Oesophagostomum)
occurs the returms from casings alone is thrity-five cents a
head lower than from some of their other plaunts where this
disease is not prevalent. Mr. J.K. King, Manager of the
Maritime Live Stock Board writes us: "Internal parasites are
practically driving the farmers out of sheep. In snalyzing
the shipping statements from different sections of the Province
(N.B.) over a pericd of five years, we find that there is a
general decrease in the average weight and finish even in view
of the fact that the farmers are following better breeding am d
feeding methods."

The information with regard to swine is less definite
but producers complain persistently of the difficulty of feeding
swine economically. gur own studies show the presence of a
very marked infestation of intestinal worms gnd lung worms in
parts of Eastern Canada and we are convineed that a very con-
siderable proportion of the trouble experienced in raising pigs
economically is due to the invasion of the lungs by Metastron-
gylus and the larvae of Ascaris, and to interference with the
alimentary functions by Ascaris.
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We have made also a partial survey of the poultry
parasites found in several districts in Quebec and find a wide
distribution of Heterakis, Ascarigia, Capillaria, several
species of tape-worms, and coccidia. The presence or absence-
cf parasites is known to be one of the limiting factors in pro-
fitable poultry production. Professor E.A. Lloyd of the
University of British Columbia writes us as follows: "Parasites
are probably causing greater havoc at the present time in our
commercial poultry flocks in British Columbia than any other -
unfavorable factor that we know of. They appear to be asso-
ciated, too, with other troubles, or are forerunners of other
disturbances in that they weaken the resistgance of birds o -
disegse. wherever commercial poultry is being kept on an in-
tensive scale, parasites multiply at an alarming rate. The
losses in young stock due to these parasites would approach
half a million dollars a year. They might even reach omne
million dollars."

The work at Mac¢donald College, while necessarily
limited because of small resources for it, has aroused active
interest in the whole problem, Considerable information of
‘'value in making a proper approach to the work in a larger way
has been built up and certain definite findings from time to
time during the past four years have been made.

In 1929 the National Research Council of Canada was
interested in the work and contributed a grant of $1,000.0C to
help it along and has made further contributions in 1930 and
1931

It was early recognized that to place research work in
Animal Parasitology on a proper basis would require substantial
resources, but at the same time it was felt that the economic
importance of the problem would compel support if sufficient
progress could be made in a small way to justify it.

Accordingly, an extensive project was carefully
planned and outlined by the Committee. 1t was submitted to
the Provincial Minister of Agriculture because of the urgent
need for action in Quebec, to the National Research Council be~
cause 0f the importance of the work for all Canada, and to the
Empire Marketing Board on the ground that the problems to be
studied were in many aspeetd common to all countries within the
Empire.

A grant for the necessary building accommodation was
authorized by the Minister of Agriculture and after considerable
negotiation, the Empire Marketing Board and the Nati onal Research
Council are favorable to the establishing of a Research Insti-

tute in Animal Parasitology at Macdonald College, and a grant
of some fifty thousand dollars to be expended on the work over
a period of three years has been pledged, as a joint contri-
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bution from the two organizations.

To carry out the project, further organization and
additional personnel are required.

It is proposed to appeint a larger committee repre-
santative of those concerned to preside over the work, and the
following have been suggested:-

Sir Arthur Currie - ex-officio.
Dr. Tory - ex-officio.

Dean H. Bartomn

Dr- Relis Conklin

Dr. John L. Toadd

Dr. Robert Newton

Dr. E«.S. Archibald

The Director of the Institute.

1t is further proposed that an outstanding man in
Helminthology be appointed as Director of the Institute, and
that since this work will be closely related to other allied
work in the Faculty of Agriculture, that the position should
carry the rank of Professor of Animal Parasitology. Also
that Dr. R.L. Conklin, who has done much to bring the werk fto
its present status and who is specially gualified to deal with
the more eccnomic aspects, should be associated with the Director
of the Institute in the further development of the work. in
recognition of Dr. Conklin's contribution in this and other
fields, it is recommended that he be given promotion from his
present position of Assistant Professor of Animal Pzthology to
that of Professor of Animal Pathology, and that an increase in
salary of $500.00 be granted from the Research funds as a con®
sideration for his continued service in the work. It is ex~-
pected that other appointments will be made from time to time
on the recommendation of the Committee.

December 17, 1931l.
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We have made also a partial survey of the poultry
parasites found in several districts in Quebec and find a wide
distribution of Heterakis, Ascaridia, Capillaria, several
species of tape-worms, and coccidia. The presence or absence-
of parasites is known %0 be one of the limiting factors in pro-
fitable poultry production. Professor E.A. Lloyd of the
University of British Columbia writes us as follows: "Parasitves
are probably causing greater havoc at the present time in our
commercial poultry flocks in British Columbia than any other -
unfavorable factor that we know of. They appear to be asso-
ciated, too, with other troubles, or are forerunners of other
disturbances in that they weaken the resistance of birds %o
disease., Wherever commercial poultry is being kept on an in-
tensive scale, parasites multiply at an alarming rate, The
losses in young stock due toO these parasites would approach
half a million dollars a years. They might even reach one
million dollars.”

The work at Macdonald College, while necessarily
limited because of small resources for it, has aroused active
interest in the whole problem. Considerable information of
‘value in making a proper approach to the work in a larger way
has been built up and certain definite findings from time %0
time during the past four years have been made.

In 1929 the National Research Council of Canada was
interested in the work and contributed a grant of $1,000,0C to
help it along and has made further contributions in 1930 and
19321,

1t was early recognized that to place research work in
Animal Parasitology on a proper basis would require substantial
resources, but at the same time it was felt that the economic
importance of the problem would compel support if sufficient
progress could be made in a small way to justify 1it.

Accordingly, an extensive project was carefully
planned and outlined by the Committee. It was submitted to
the Provincial Minister of Agriculture because of the urgent
need for action in Quebec, to the National Research Council be-
cause 0f the importance of the work for all Canada, and to the
Empire Marketing Board on the ground that the problems to be
studied were in many aspects common to all countries within the
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bution from the two organizations.
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its present status and who is specially qualified to deal with
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of the Institute in the further development of the work. in
recognition of Dr. Conklin's contribution in this and other
fields, it is recommended that he be given promotion from his
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