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sug:-run and Oysters.

Report on work during 1933. A. W. H. Needler.

Scope and siguificance. The destructlon of young oysters
by starfish 1s one of the most serious obstacles to oyster cul-

ture. It has appeared from the results of planting spat that

the chief losses from this source ocoour during the rirst and
seoond years of the oyster's life, and the problem is being
attacked by attempts to rear oysters on trays apd floats out of
reach of the starfish to a relatively safe size. These experiments
are reported elsewhere and in this report an account is given of a
number of oburi;atlonl and experiments on various aspects of the
starfish and the damage they ocause., There ars three ohief subjects
touched upon. The first 1s the relation between the sizes of
oyaters and the sizes of starfish which can destroy them. This is
of importance in predicting the damage which would result in
planting oysters of a known alize on grounds where starfish ocour.
The second subject is that of the size frequencies in the naturally
occurring stocks of starfish, rate of growth and general life
history. Enowledge of the slzes attalned, the rapidity of growth
and length of life and of the times when the larvee settle are of
great importance in predicting the starfish populations on grounds
and In arranging operations to destroy or remove the starfish so
48 to be most affeotive, The third subject 1s the possibllity of
some form of trapping being a better method of removing atarfish
than mopping especially in small areas and with limited financial
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A. Experiments on size relations of oysters and the
sturfish which can destroy them. . number of experiments were
carried out in 1953 which consisted esaentlally of cageing oysters
of certain sizes and starfish of certaln sizes and watching the |
success or failure of the starfish to destroy the oysters. They
served to open the subject and to indicate some general size re-
lations. Some other interesting observations on the method of
attack, ete., were also made.

Hesults of individusl experiments. it first a number
of experiments were started using hatchery jurs in which oysters
and starfish were placed. slthough the starfish remained active
and apparently healthy and the oysters were apparently unharmed,
it became evident that significant results could not be obtained
with the apparstus. In spite of fairly rapid circulation of
water the starfish tended to climb the sldes of the Jars and were
seldom to be found on the oysters. In four Jars over a period
of three weeks only one spat was killed {just under 1" in length;
killed by starfish 13" in "dismeter").

The other experiments used boxes about 8" x 12" x 12"
made of galvanized wire cloth with four square meshes to an ineh,
whioh were suspended from floats or from the end of the landing
stage. These insured as much circulstion of innr a8 on most of
the oyster bottoms. In them sctive destruction of oysters by
starfish ococurred whioh ylelded observations of comparative
value at least, although it is doubtful whether the absolute rate
of destruction of oysters by starfish in these wire cages is a
safe indication of the rate of destruction onh oyster beds, owing

to motion of the boxes, etc., which might hinder the starfish.
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In the experiments oysters of average shape were used -
nelither extreme "long" or "round" shape. The lengths are the
total length of the oyster from the tip of the projection past
the hinge on the concave shell to the edge of the "lip". The
"diameter” of the starfish is the diameter of the eircle which
would pass through the tips of the arms.

1. Placed in box, august 3, 3 starfish 3" to 3}" in
diameter and 5 oysters 23" to 3" long (spawned in 19%31). On
August 4 all starfish und oysters were alive and spparently
bealthy and the same was found on august 10.

2. Placed in box, august 3, 3 starfish 3" to 34" in
diameter and 9 oysters 13" to 2" long (spawned in 1932). Ou August
4, 2 oysters were found killed. On sugust 10, 1 starfish was
dead and disintegrating and of the 9 oysters, 5 were dead and one
had part cof the edge cleaned and broken.

3. Placed in box, august 3, 4 starfish 2" to 2§" in
diameter and 5 oysters 2" to 24" long (spawned in 19351). On August
4 all oysters were alive and 1 starfish had made its way from the
next box making now 5 starfish 2" to 23" in diameter. On August
10, 1 oyster was found dead. On August 14 the remaining 4 were
still alive and apparently vigorous though 2 were marked by the
sterfish.

4. Placed in box, August 3, 3 starfish 2" to 23" in
diapeter and 5 oysters 1lj" to 2" long (spawned in 1932). On August
4 all oysters were alive; 1 s.t.u-ﬂuh had escaped to 5./above. On
august 10, 1 oyster was dead and 2 marked. 0o August 14, a second
starfish was found dead.



5. Placed in box, august 3, 5 starfish sbout 13" in
dismeter and 10 om.an sbout 1" long (spawned in 1932). On
August 4, one oyster was found dead. On August 10, all the oysters
were dead and ) of the starfish had escaped.

6. Placed in box, August 3, 5 starfish about 13" in
diameter and 5 oysters 13" to 2" long (spawned in 1932). No
oysters were killed up to asugust 24. 2 starfish hed escaped.

7. Placed in box, sugust 10, 5 starfish 3" to 34" in
dlameter, 5 oysters 24" to 3" long (spawned 1931) and 4 oysters
14" to 2" long (spawned 1932). august 14 all the smaller oysters
were dead and nono of the larger. august 24 all the larger oysters
were still alive; 1 starfish gone to 8./

8. Placed in box, August 14, 6 starfish 2" to 2§" in
dlameter, 4 oysters 2" to 24" long and 3 oysters lg" to 2" long
(spawned in 1931 and 1932 respectively). August 24, 1 34" star-
fish entered from 7./ All the larger oysters alive; two of the
three amaller oysters killed.

9. Placed in box, October 3, 3 starfish 3" to 3}" in
diemeter and 20 oysters 1{" to 2" long, spawned in 1932.
Experimsnt interrupted by heavy storm October 9 when all the star-
fish wers in good ocondition and one oyster only had been killed.

-10. Placed in box, October 3, 3 starfish 6" to 7" in
diameter and 25 oysters 11" to 2" long (spawned in 1932).
Experiment interrupted on Ootober 9 by heavy storm. At that time
all the starfish were in good conditlon and 5 of the 25 oysters
were killed.
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11. Pluced in box, October 3, 6 starfish 13" to 1§" .
in diameter and 12 oysters 1" to 2" long and 12 oysters about
1" long (both spawned in 1952). On October 9 three atarfish had
escaped (too small for mesh?), 1 spat 7/8" long was dead and
some othera were marked.

12, Placed in box, October 3, 4 starfish 2" to 23"
in diameter and 18 spat 13" to 2" long (spawned in 1932). On
Ootober 9, 1 oyster (1§") killed, and 3 strongly marked by
starfish.

15. Placed in box, October 3, 2 starfish about 5" in
dlameter, and 26 oysters from 1 to 2§" long (spawned in 1932).
On Qotober 9, 2 oysters (24" and 18" long) killed.

14. Placed in box, October 3, 2 starfish 3" to 34"
in diamster and 25 oysters from 1" to 23" long (spawned in 1932).
On October 9, two of the oysters were dead (13" and 1%" long)
end one strongly marked by the starfish.

15. Placed in box; October 13, 3 starfish 3" to 33"
in diameter and 19 oysters li" to 2" long (spawned in 1932).
On Qotober 24, 4 oysters were killed and 4 strongly marked. On
November 10 no more oysters were killed and two of the starfish
were recently dead.

16. Placed in box, October 13, 3 starfish 43", 5§"
and 6" in dlameter and 20 oysters 1" to 2" long (spawned in
1952). On October 24, 10 oysters were dead and on November 10,
2 more were dead and 2 of the remaining 8 were strongly marked.



17. Placed in box, October 13, 6 starfish 13" to 13"
in dismeter, 9 oysters 11" to 2" long and 10 about 1" lomg (all
spawned in 19352). On October 24, 3 of the starfish had escaped
and none of larger oysters had been killed; 8ix of the mmaller
‘had been killed.

18. Placed in box, October 13, 4 starfish 2" to 2j" in
diameter and 20 spat 1§" to 2" long. On October 24, 2 starfish
had esoaped and 2 oysters were dead, many others being marked.

19, Placed in box, Ooctober 13, 3 starfisk about 5"
in d4lameter and 24 oysters from 1" to 2§" long. On October 24,

16 oysters had been killied irrespective of size. On November 24,
5 oysters were still alive of which 2 were marked.

20. Placed in box, October 13, 3 starfish 23" to 3"
in diameter and 23 oysters §" to 2{" long. On October 1 dead
oyster (15/8") was removed. On November 24, of the remaining 22
oysters 3> bad been killeda (§", 2", 13"), one (1 1/4") was still
elive but was weak and had much of the margin of the upper valve
removed, 5 were alive and strongly marked (2%", 2@, 2%, 2%, 2§"),
and 13 were alive and unmarked (13", 11", 14", 13", 18-, 13-, 2,
an, 2%, 2%, 27, 23" and 23").

We might also record here a single trisl conduoted
late in 1932. On November 10 of that year several shells with
spat were pluced at one end of a wire tray about 2' x 3' and 4
starfish about 2" in diemeter were placed among the shells and
4 at. the other end of the tray. On November 12, 3 of the latter
starfish were dead and only 2 starfish were found among the shells,
2 small mussels and one spat (about 1") were found to have been
killed. The tray was on the bottom and it is believed that wave

action may have caused damsge.
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l. Size relations. For convenience in reference the

above experiments are summarized in table I. It will be seen
that in 7 instences (Nos. 1, 3, 6 and parts of 7, 8, 11 and 17)
in which oysters were exposed to starfish, none of whioch had a
diameter as muoh as 1j times the length of the oysters, only
one oyster was found dead, and it was only in these instances
that failure of star;lnh to kill any of the ojptora are to be
found. In all other instances some oysters were killed. In
experiments (Nos. 7, 2, 10, 13, 14, 15, 16, 19) in which the
diumeters of the starfish were definitely more than 1) times the
lengths of the oysters & relatively high mortality of oysters
occcurred allowing for the brief duration of some of them. In the
remaining cases in whioh some of the starfish had diameters
larger than 1§ times the lengths of some of the oysters tut in
which the average ratio of dlameter to length was close to 1l
a great varlation oceourred in the mortality, but some oysters
were killed in all cases. Where the average diameter drops below
14 times the average length (as in 12, 18 and 4) mortalities
are low. It appears that in casss where the ratio is close to
14 the mortality is higher where both oysters and starfish are
small.

The experiments ladicate that starfish must be about
1§ times greater in diameter than the lengths of the oysters they
are attacking if « high mortality is to ocour among the oysters,
and that this ratic tends to be somewhat lower when both oysters

and starfish are small, than among large oysters and starfish.



2. Method of attack. In the course of the experiments
it was observed that a successful attack of a starfish on an
oyster was always accompanied by the dissolving away of a con-
siderable amount of the edge of the upper (flatter) valve of
the oyster and the cleaning of the neighbouring area. This bears
out the observations of Prytherch and others who maintain that
the starfish overcomes the oyster by the influence of its acid
seoretions from the stomach which weaken the edge of the shell
and anaesthetize the oyster. They have found that oystera can
be anaesthetlzed in vitro by a great varlety of eclda. In cases
where small oysters (13" long) were killed by starfish, in the
above experiments most of the edge of the upper valve was dis-
solved away - sometimes more than § of an inch in oysters of that
slze. Unsuccessful attacks of starfish could be recognized by
a partial dissolution of the shell and cleaning of its surfaoce.
These "starfish marks"™ were observed on large numbers of oysters
especially in instances where the oysters were apparently too
big for the starfish to kill. The part of the shell actually
dissolved away was that thin part of the flatter valve which
bends when the oyster ocloses making o very tight fitting of the
valves.

3. Rate of consumption and seasonal differences. The
highest rate of consumption of omu.'s by starfish observed was
Just over 3 oysters per starfish per week. It must be remembered,
however, that this has no significunce as a maximum &s more
extreme differences between the sizes of the starfish and of the
oysters will ocour than those tried and the conditions of the
experiments may not be as favourable as is usual in nature to the
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aotion of the starfish. No dsflinite differences in rate of con-
sumption in August and in October can be deduced from the experi-
ments but there was indication of a reduction in the activity
of the oysters late in Qotober and in November as the temperature
approached 0°C.

4. Other aspeots of the problem. Experiments are planned
to check the sbove results and to throw light on other aspects
of the starfish problem. These include extension of experiments
on the rate of consumption of oysters by starfish and its seasonal
variaticns, and experiments on the preference of starfish for one
or more of various available prey. One of the possibilities whioch
is in mind in the latter ocomneotion and which is of considerable
practical signifiocance is that the presence of mssels or other
prey of the starfish may be of protective value to oysters. The
presence of considerable numbers of small mussels may be an
effective factor in reducing the consumption of small oysters
from, let us say, lengths of 2" up and possibly even of smaller
oysters. Casual observations made during the above axperiments
show that the starfish may attack large oysters which they ocannot
kill even in the presence of oysters which they oan easily kill,
tut 1t was also seen that when unsuccessful they would leave one
oyster and attack another and it may be that the presence of
animals which the starfish can easily kill may laiun the fre-
quency of attacks on oysters which are on the boClrderline. It
may also, of course, be found that they exhibit definite pre-
ference for other species.
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Table I. Summary of cageing experiments.

Starfish Oysters Oysters
Bo. Dates. No. Sizes. lio. Sizes. M Remarks
1. Aug.’-10 3 In-3g" 5 !r-}" 0
2. Aug.li-14 3 3%=3g" 9 lgn-2" 5 Another marked
3. Aug.’-14 4 2%-2¢" 5 2" -2a" 1 Starfish entere
4. Aug.3-14 3 274" 5 1jn=2n 1l 1 star.st end.
5. aug.3=10 5 ca.lg" 10 ca. 1" 10 5 stars.esocaped
6. 3-24 5 oa.lg" 5 1gn=-2" o2 .
7. Aug.l0-24 5 3n_34m 5 nage 0
and 4 1lgn-2" 4 by Aug. 14.
8. Aug.ls-24 6 2"-24" 4 2" -2 0
and 3 1gn=2n 2 3j}"star.entered
,- Qot. ,-9 > "}i' 20 i3n=-2" 1
10. Oot. 3-9 5 S 25 13n=-2" S
11. 0Qot. 3-9 6 14-13" i2 13"=-2" 0
12 ca., 1" 1l 3 stars.esocaped
l2. 0Qeot. =9 4 2n-24" 18 1§n=-2" 135 lt.m_;‘l.yd
13. Oot. 3-9 2 oa. 5" 26 i -g- 2 ﬁ' & 1§-
14, Oot. 3-9 2 In=34" 25 1" 23" 213" & 13"
1 strongly mark
15. Oeot.l3-24 3 3na3dn 19 1§n-2n 4 4 marked.
Oct .24~
Nov.24 5 }'-2-2' 15 le®=2" 0
16. Oect.l’-24 3 gt . 20 1gn-2" 10
Oot.24-Nov.24 3 -H" 10 1i"=-2" 2 2 marked.
17. Oet.l3-24 6 1gm=14" 9 1in=-2" 0 3 stars.esocaped
18. Oot.13-24 4 2 -2}" S ﬁ-'t-?i: - Many marked
[ 0. ", - " - .
19. Oet.l3-24 3 oa. 5" 24 in 24" 16
Oot .24-Nov.24 3 8 " 3
20. Oot.l3-24 3 ﬁ'-}* 23 sr-2%" 1
Qot.24-Nov.24 3 " 22 " 4 5 marked.

Experiments om itted. Two cagelng experiments were
omitted above. They wers as follows:

21. th in box, November 10, 1 starfish 33" in diemeter
and 9 oysters 13" to 2" long, spawned in 1932. On November 21 all
were still alive.

22. Placed in box, November 10, 3 starfish ca. 5" in
diului' and 18 oysters 1" to 23" long, spawned in 1932. On November
21 41l were still alive.
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These experiments are further evidence of a reduction
in the activity of starfish in cold water. Temperatures were
from about 24C to 0°C. during tl;- period November 10 to 21.

B. Size frequencies and rate of growth. In table II are
given the "Hiamoters" of three camplete catches of starfish
made by mops of ocotton waste on two beds in the upper part of
Bideford river.

Table II. Diameters of mopped starfish.

Diamster Mud-digger point bed. Zotten bed
em.  Qct. Oet. 13. Oot. 28.
1 0 0 4
2 6 3 253
3 o R 11 805
“ 34 36 520
5 18 11 154
6 14 7 38

: 3 a 1 26

2 13

9 2 3

10 0 (8] 5
11 1 1l 2
12 2 5 %
13 1 3 1
14 0 0 3
15 1 0 3
16 0 1 4
1 3 0 1
1 0 (V] 1
19 0 0 0
20 0 0 1
21 1 0 0
22 0 0 1
23 0 0 1

The high proportion of small starfish 6 om. in dismeter
or less is evident in the above table. In the Totten bed catech
only 4.3% were 7 om. in diameter or more, and in the Mud-digger
point bed catches combined 20%. These catohes were made by the
usual mopping procedure and there is some doubt regarding possible
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selection by the method. Casual observaticns of the sizes obtained
by other methods indicate that the sizea obtained by mopping are
at least nearly representative but further investigations are
planned to test this, and tc extend the observatione to a greater
variety of time and conditions.

Supposing for the present that the above sizes are fairly
representative we have 'an explanation of the high mortality smong
spat planted as beds and the low mortelity after the oysters rﬁch
a length of about two inches. In the preceding section of this
report it was found that starfish must have a diameter approach-
ing one and & half times the length of the.oyster to attack it
successfully, l.e. to attack oysters about 2 inches in length
they must be about 3 inches in length or over 7 om. in length.

In the Totten bed samples only about 4% of the starfish would be
sufficlently large. '

In table III are given diameter of stgrfish produced
in 1933 whioch settled on bags of shells suspended from floats on
which were an abundance of small mussels. They settled from
early in July until early August. The average diamester on
Table III. Starfish of the current year.

Numbsr
Diameter in om. Sample measured August 24 Sample COctober 5
0 1 0
t 3 :
i ; X
3 ; 35
3% 0 2
2 X %
5 0 is
5¢ @ 4
[ 0 1
6 0 0
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August 24 was 1.l om.; on Ootober 3, 5.4 om. It is interesting
to mote that the length sttained by these starfish by October of
the year they were spawned coincides with the most frequent
length in the samples of mopped starfish - {.s8. 5 to 4 om. This
suggests that the starfish producing the peaks in the frequenocy
curves in the samples were 1933 brood, and this means that the
great majority (75% or more) were of that brood, and that only
a few from earlier broods were present. As a similar high pro-
portion of small starfish has been found &8 a general rule along
shores and on the beds near the head of the inlet, it is suggested
that there is either a very high death rate or a migrastion of
the older starfish to deeper and colder (in summer) water.

These guestions are of the hi.tfut importance in
connection with the development of a proocedure for rearing small
cysters without damage from starfish and with the seleoction of
grounds for the first planting of amall oysters, or of spat. It
is planned to continue the investigations to include a study of
the growth of starfish in various oconditions, the death rate
and the migration of starfish and the time of spawning and sett-
ling of the larvae.

It is worthy of note in the latter connection that
starfish settling in early July are large emough to kill the
oyster spat of that same year as soon as they appear and fopr

the remainder of the season. They are not, however, large enough
to kill oysters from the previous year and do not reach such a

size before winter. Many of the spat do not exceed 1.5 am. at
the end of the growing season while the current year starfish
have reached an average of 3.4 om. Spat from the previous year
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reared on floats averaged over 4 am. The starfish settling on
cultoh may be a sericus problem especinlly when cultch is put
out early as it appears that the atarfish settle somewhat
earlier on the average than the oysters.
C. Trapping starfish. The only method hitherto used in
our waters to catoh starfish on a large scale has been mopping.
This method, which has been dsscribed several times elsewhere,
consists essentially of towing mops of corinkly cotton wastes -
"unsized slausher thrums® - over the bottom at & slow speed. It
appears to be efficient to quite & degree, trials indicating that
when mops are towed three times over the same place hardly any
more starfish ocan be obtained there with mops at that time. A
number of starfish are probably still there in crannies in the
bottom.

The cost of a day's mopping with 2 small motor boat
may be estimated as follows: WHages of men at $1.50, §3.00;
5 gals. gasoline 1.10; oil and grease .25; wear on mops (estim-
ated on the basis of 1 1b, of cotton wearing off) .20;Total §4.55.
This is a minimum ocost based on low wages and price of gaSdline
and it does not include the upkeep of the boat, interest on
caplital, etc. A good cateh for a day's mopping when the boat is
provided with hot water trough for killing the starfish has been
found to be 8,000. This would be a good ocatoh, and represents a
cost of 5§ cents per hundred starfish, a cost which would be a
minimum. Mopping requires a o-pltal investment of at least §150
in boat, engine, mops amd fra,es eto. When no hot water trough
is used and starfish are nicked off by hand considerably more
time is taken in that than in towing and the cateh is little
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more than half with = corresponding increase in price.

It was thought that some method of trapping starfish
might be devised which would be cheaper both in capital invest-
ment and in operating oxjnnno. Only half a day with a dory
would be necessary to haul a very large number of traps - cost
of .75 only. If cheap traps could be developed which would
catoh 1500 starfish per day in this way the cost would ba as
iittle and the capital investment less than that involved in
mopping. 1;1. might be possible to develop a method which was
cheaper in operating as well as in capital.

#ith this end in view a number of preliminary trials
ware oconducted in 1933. It is common knowledge that large
numbers of starfish are found about the bait in lobster traps
and the trials made this year were developments of such a
method .

Small lath traps. A pumber of small lath boxes were
made hawing solid ends about 6" x 6™ and lath sides with three
laths per side and spaces of about § to §" between the laths.
In these boxes a amall roll of galvanized wire cloth was used
to bhold balt - flattened and nalled to the wood at one end and
with a wooden plug at the other. They were welghed with stones
and placed on the bottom near the landing stage of the biologiloal
station. Two suoh traps put out with broken clams es bait at
5.00 P.M. august 3 had 0 and 5 starfish at 8 A.M. August 4 and
4 and 3 more by 5 P.M. 1.e. & total of 4 and B starfish in 24
hours. In the next 24 hours 6 and 5 were caught. In the next
48 hours only 1 and 0, the balt having now disappeared. When
re-baited 2 and 2 gtarfish were caught. It is indicated that
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when baited these trzps caught an average of about 5 starfish
per trap per day, but that when not baited hardly any were
caught . Starfish were gquite abundant where they were placed.

Wire cylindrical traps. A number of traps were made

by rolling a square foot (approximately) of hexagonal 1" mesh
galvanized wire netting (the common "mink" wire) into cylinders
with the overlapping inner edge rolled ovér slightly to hold
bait. A number of these (12) were put out on August 8 with

live mussels and clams as hait. On august 9 these 12 traps had
5,1,1,1,0, 0, 0, 0, 0, 0, 0, O - an average of 2/3 per

trap, more being taken when the bait was clams. The line of
traps had been set on muddy ground and it was changed to harder
ground along the shore from the landing stage. Some of the
mussels and all of the clams were broken. On august 11 the foll-
owing catches were made: 1, in four traps with broken musssels 4,
15, 6, 8 (av. 7%), 2. in 2 no bait left 1,2 (av.ld), in 3 with
live mussels 2, 1, 6 (av.3) and in 2 with broken clams 11,7
(av.9). The average catch in all thoee in which some bait was
left was over 64; in those with no bait 14. 28 traps set on

Fred England's bed baited with broken mussels on August 15
yielded an average of 4% per trap. Set again without re-baiting
they yielded omly 1 among the 28 traps on august 17 when all the
bait was gone. Re-baited they ylelded an average of just over ,
1 from the same ground on August 18. These and further similar
trials show that catches of over 5 starfish per trap can be made,
that the traps do not ecatch starfish when the balt is gone and
suggest that this method if improved might be more effective

than mopping, The cost of 300 of these traps would'not greatly
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exosed $15.00 and it is believed that 300 could be handled in
half a2 day with a dory only. If a catch of 5 per trap could be
made under conditions where the mopping would cateh 8,000 per
day the cost of the two methods would be similar with = muich

| smaller capital expenditure for the trapping.

It is planned to try u number of other styles of traps
and other kinds of bait. Herring were given only a very poor
trial. It is also desirable to study the variation in the
efficiency of the traps under different temperature conditions,
as this will influence the time when they should be operated
and should be correlated with the aotivity as indicated by the

cageing experiments.

1. Experiments in cageing starfish and oysters of
various sizes are summarized. They indicate that starfish to
attack oysters effectively must have a "dismeter" about 1}
times the length of the oysters, and that this ratio seems to
increase slightly with the sizes of the oysters and starfish.
It is also indiocated that the activity of the starfish decresses
as the temperature approaches 0°C. Further experiments sre pro-
Jected especially as regards the changes in activity of the
starfish with season.

2. a study of the slze Trequencies of starfish caught
by mopping in October showed a very high percentage with a
diemeter of 6 om. or less and measurements of starfish spawned
in the early summer of 1937 showed that they had reached & size
corresponding with the mode on the two beds sampled. Further



investigations ere projected to throw iight on the rate of
growth, death rate and movemsnts of starfish.

L Preliminary trials of catching starfish with baited
traps gave results which indlcate that this may be a method us-
efficient or more efficlent than mopping. It is plasned to try.
a greater variety of forms of traps and to find what variation
ooours in their efficiency under different conditions including
temperatures. | |

 Toronto, January, 1934.



