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this defective tissue must be trimmed and discarded. The result

is a loss of meat and a less attractive carcass. The grubs finally
appear along the center of the back about eight or ten inches on
each side of the spine where they each make a small hole through
the skin. From this portion of the h;de comes the choice grade
leather and when this part of the hide is full of holes produced

by the larvae its value as leather is greatly reduced., Fven if

the holes in the skin do heal completely before the hide is removed,

the healing produces scar tissue and the leather is inferior.

HISTORY OF PREVIOUS Wﬁﬁk

Heel flies, or ox warble flies, and the activities of these
insects have been imown for many f@ars. As with 80 many parasites,
a ﬁroat many theories about life cycles and the effects of parasitism
have arisen which take years of careful study, observations, and
research to prove or disprove. The first records of Qbservations
on these insects were written by Vallisnieri (17)} an Italian
nnturali;t, in 1710, Bracy Clark (5) in 1797, published an account
of the Destridae including his observations on Hypod . In 1863,
Prauner (2) an Austrian, published an article in which he described
a method of differentiating H. lineatum from H. bovis in the last
larval stage.

One of the first erroneous conceptions of many early writers
was that the flies deposit their eggs under the skin of the host,
although in 1739, Linne' advanced the theory that the eggs of the
related reindeer bot-fly were fastened to the skin or hair of the host,

1. Numbers in parentheses refer to literature cited,
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compilations of this period is the work of Pishorp, Laake, Brundrett,
end Wells (1) published in 1926, At this time it was generally
believed that the larvae passed through five stages but in 1935,
Enipling (10) established the fact that there are three stages and
two molts in the course of larval development.

¥ore recent work has been done on seasonal occurrences
and control practices by ¥ills, Yarsh, and Willaoﬁ (iB) in ¥ontanaj
L. I, Case (L) in Virginia; Fnowlton and Sorenson (11) in Utahj
Matthysse (12) in New York; Haseman and Roland (9) in ¥Wissourij and

. Wells (18) of the U, S, Department of Agriculture.

Not much work is available on the anatomy and physiology of
Hypoderma larvae although Ono (1h), in 1932, published an account
of morphologic studies of H. lineatum larvae.. Simmons, (15 and 16)
in 1939, published two articles, one of which dealt with the
digestive enzymes of the grub, and the other with the histological
reactions of the host causeq by the larvae,

In }9&8, Haberman, YWorgan, and Dicks (7) reported on their
studies of the migration of Hypoderma larvae in the hosts, They
found that during the long period of migration through the hosts!'
bodies the larvae accumulate in specific tissuves prior to appear-
ing in the sub-dermal tissues of the backs. The larvae of H. lineatum
normally are found in the sub-mucosa of the esophagus, while H. bovis
accumlates in the fatty connective tisaue of the spinal canal

for a relatively short period of time,
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1ot I (Continued)

Steer No, Larva HWo, Speeciss Firat Date last Date Approxinate
‘resent Fresent  Time in Back
1 lineatum 1/1% 2/15 .5 weeks
2 lineatum 2/3 2/15 3
164 3 linestun 2/3 2/15 3
L bovis - b/5 V. SO
5 bovis 3/8 3/a 3
1 lineatum 2/3 3/21 6.5
2 1lineatur 2/3 3/21 6.8
139 3 lineatum 2/3 ‘ u/s G
L bovis 3/8 3/21 3
5 bovis 3/8 3/ W
X lineatum 2/3 3/21 6.5
2 lneatum  1/18 218 S
158 3 bovis L/21 5/5 245
L bovis - 3/8 3/ 3
i 5 bovis 3/8 3/
1 lineatum 1/18 218 heS
2 lineatum 2/3 3/8 g
133 3 lineatum 1/18 2/18 L8
b hovis 3/8 u/s 45
5 bovis L/% 5/5 5

g. lineatum 3 to 9 weeks, av, 5.0L weeks

H. bovis 2.5 to 8.5 wecks, av, Li.21 weeks
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There is only meager information available on the earliest and
latest dates of appearance of the adult heel flies in South Dakota.
In order to obtain one'lot of cattle which was relatively grub free
for the feeding trials at Sioux Falls, ten head were removed from
the range in northern Sully County on May 1 and brought to Brookings,
which is in a practically grub free area, On August 23 these steers
were returned to their range and when they were examined the following
Winter and Spring a relatively grub free condition was found (Fig. 1,
page 21). Some reports of heel fly activity as early as the latter
part of February have been made in Ziebach Couhty; however, the greatest
activity of the adults observed has been from the middle of May until
the middle of July with scattered activity before and after this period.

SEASCNAL HISTORY DATA, 19L7-L8
Showing percentages of each speclies in each collection
of larvae taken throughout the state during the period
December 20 to July 2

Place, County Date - 4 H, lineatum % H. bovis
Sioux Falls, ﬁinnehaha* Dec. 20 100
. Dec. 31 100
. Jan, 15 100
* Jan, 30 100
" Feb, 12 100
e Feb, 26 - 100
Rockham, Hand Feb, 26 100
Cresbard, Faulk Feb., 29 100
Sioux Falls, Winnehaha Wareh 11 80 20
Cresbard, Faulk Yarch 13 100
Brookings, Brookingsi#s March 16 90 10

Dupree, 7iebach Yarch 17 86 15
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SEASONAL HISTC Y DATA, 1947-L8B (Continued)
Showing percentages of each spécies in each collection
of larvae taken throughout the state during the period

December 20 to July 2

Flace, County Date 4 H. lineatum £ H, bovis
Buffalo, Harding April 27 g T g 100
Sisseton, Roberts April 30 | 100
Cresbard, Faulk Vay 1 ; 100
Brookings, Brookings ¥ay 3 100
Sioux Falls, Yinnehaha Yay 7 100
Sioux Falls, ¥innehaha Way 21 100
Sioux Falls, ¥innehaha June 18 100
5ioux Falls, ifinnehaha _July 2 0 . 0

#The data from Sioux Falls were taken from the cattle that were
on feeding trials and that were infested in Sully County.
##The data from Brookings were taken from experimental cattle

shipped to Brookings from Cottonwood, Jackson County.
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OGRUB COUNTS OF SICUX FALLS CATTLE 19L7-UB SEASCN #

Averege number of grubs per head

Nate examined 10 head 10 head 9 head
grub-free grubby check grubby sprayed

Dec, 18, 1947 0.00 0.90 gl

Dee. 30, 1947 0.00 0,50 0,22

Jan, 15, 1948 0.00 . 2,60 323

Jan. 30, 1948 0.00 12,40 8.33

Peb, 12 0.00 11.30 1.55

Peb, 26 0.00 1h,20 0.22

March 11 0.30 © 17,00 1.33

Warch 27 0.70 6.50 ' 1.66

April 9 0,40 3.30 0.kl

April 23 0.30 $a0 0.kl

¥ay 7 ‘ 0,50 \ 2.10 0.33

May 21 0.30 | 1.20 0,00

June 4 0.10 0.Lo 0.00

# These cattle were infested in Sully County and shipped to Sioux
Falls for the experiment in Novesber,

Note: Srecies differentiation was not considered in these data,
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DIGTAIBUTION OF RYFCDERMA BCVI8 1IN 3. DAK,

Gonnty Place Date e, of Specimes
Beadle S. Carpenter April 17, 1947 2
{Lake Byron)
Bon Homme Tyndall April 22, 1947 |
Sentland ¥arch 28, 15k 2
Beotland April 2%, 198 9
Brookings Brookings April 8, 1948 L
Byule Chawberlain April 15, 1%L8 é
Corson Watauge April 2L, 15L7 3
Custer Fairburn April 20, 19L7 6
Custer Jﬁae 5s 1947 3
Custer July 3, 1947 2
Davison Witehall May 27, 1947 2
Day E, Conde Yay 2, 1947 2
E. Conde Yay 20, 1947 5
© Weubay pril 25, 1947 3
Bristel April 21, 1947 3
Dewey Timberlake April 20, 1947 6
Faulk Cresbard Hay 12, 1947 11
Cresbard ¥aren 13, 1948 5
Creabard Yay 1, 1948 6
Cresbard April 8, 1949 [
Cresbard April 20, 1949 1
VChcuu April 25, 1949 5
Fauliton Harch 18, 1949 N
Fanlkton April ‘1»8, 15L9 3
Pavulxton April 1, 194§ N
Horbeek ay 17, 19L7 1
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DISTRIBUTION OF HYPODERMA BOVIS IN S. DAK. (Continued)

County Place Date No. of Specimens
Tripp Winner ¥arch 20, 1949 5

Witten April 6, 1949 ()
Walworth Selby Yay 6, 1949 1
Ziebach Dupree Varch 17 s 1948 25
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