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Museum Insect Pest Control With Newer Insecticides

p. E. HOWELL, Oklshoma A. and M. College, Stillwater.

One of the major problems in maintaining an insect collection is that
of protecting the specimens against insect attack. The established procedures
for the purpose are the use of properly constructed containers which (it
anugly enough to reduce greatly insect entrance and the use of repellents
such as paradichlorobenzene or naphthalene. In addition, annual fumiga-
tions with HCN or SO, are often considered necessary. Unfortunately,
preperly constructed insect boxes are expensive, and paradichlorobenzene
or naphthalene must be replaced regularly.

The effectiveness of the newer insecticides such ag DDT (1, 3), chlordane,
and lindane (2. 4) in protecting fabrics and stored products against
dermestids and moths suggested that these materials might have a place
in museum insect pest control. Promising materials were tested in three
types of boxes over a three-year period.

MATERIALS AND METHODR

The concentrated insecticides used in these experiments were com-
mercial formulations. [.ess concentrated solutions were made by diluting
the comunercial preparations with acetone. Powder formulations were
dlluted with pyrophyllite H_ AL (Si0,),. Insecticides used were DDT!,
Hindane. and chlordane solutions and DDT!, BHC', chlordane, parathion®
and paradichlorobenzene (PDB) as solids.

The bhoxes used in these tests were standard wooden Schmitt boxes
with mitered and splined joints; cardboard Hood boxes, commonly called
student collection bhoxes: and two sizes of ingect mafling boxes (Mailmaster
Nu. P42 and P55).

When liquids were used, the entire inner surfaces of the boxes and
all outer surfaces over which insects might have to crawl to gain entrance
were painted with the insecticide. Six-gram quantities of solid insgecticides
were placed in pill boxes with porous tops and secured in a corner of the
test bhoxes.

Twenty-four hours after the insecticides were applied, the Schmitt and
Hood boxes were partially ftilled with pinned insects. Ten unpinned
horseflies (Tabanus sulcifrons Macq.) were placed in each of the nsect
mailing boxes. All of the hoxes were placed at random in a large cardboard
varton containing many horsefiles and a few rodent skins heavily in-
fested with dermestids (Anthrenus verbasci Linn). The carton was then
stored on an upper shelf of a laboratory and examined periodically to de-
termine the amount of insect damage in each of the boxes. From time to
time lnsects were added to the carton to provide food for the dermestids.

The protection obtained from insecticides acting as both contact and
fumigant agents was determined in three types of boxes. Insect mailing
boxes 5 x 5 x 2 inches replicated four times for each material were painted
with ane of the following solutions: 25, 5. or 19, DDT; 20, 6 or 1% lindane;
and 25, 5, or 19, chlordane. Similar tests with Schmitt and Hood boxes were
replicated twice,

' The same experimental plan was followed to determine the value of
-k e insecticides as fumigants only, except that the solid materials were
€pt in pill boxes in the box rather than painting the inner surfaces. The
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fnsecticides used were technical DDT; 12, 6, and 1% BHC; 25, 5, and 1%
parathion; 25, 5, and 1% chlordane; and technical PDB.

Boxes and the insects within were examined 24 hours after the experi-
maent started and at the close to evaluate possible damage.

ResuLTs

The experiments using Schmitt boxes were not conclusive because insect
injury occurred in only one box. That box contained 1.0 percent parathion
dust and insect injury was noted at the end of the second year. It seems
probable that the boxes were well enough constructed to provide adequate
protection without the use of insecticides.

Only the insects in the mailing and Hood boxes which contained
technieal DDT were damaged by dermestids at the end of six months.
At the end of a year it became evident that painted boxes were more satis-
factory than those having the insecticide restricted to a small pill box
in the corner. in addition, it was evident that mailing boxes were not
as satisfactory for insect storage as Hood boxes. Only boxes containing
25.0 percent chlordane and 25 or 5 percent DDT solution contained insects
not damaged by dermestids at the end of three years of exposure to large
populations of dermestids. The detailed results of these experiments are
shown in tables | and 11,

TABLE 1,
Protection Against Hermestids Provided by Insecticides Acting as Fumigants
in Mailing and Hood Insect Rores.

PERUENT PERCENT OF INSECTS DAMAGED AFTER
CHEMICAL CONC, 6 MONTIIN 1 YEaR 2 YEARS 3 YEARS
M HH? MH HR )

DT technical % 100 60 100 10'0 lol(;' 1'58 l‘(')ll‘) :‘0'3
BHC dust 12 0 (1} [} 0 20 5 100 100
BHC dust [ 0 )] 0 3 0 25 190 100
BHC dust 1 0 0 100 75 100 100 100 100
Parathion dust 25 0 0 0 0 40 0 100 100
Parathion dust 5 L] 0 100 80 100 100 100 100
Parathion dust 1 0 0 160 100 100 100 100 100
Chlordane dust 25 0 0 0 0 0 0 20 3
Chlordane dust 5 0 0 [ 0 0 10 100 100
Chlordane dust 1 0 0 60 0 100 20 199 100

0 100 0 100 95 100 100

Paradichlorobenszene Tech. 0

2 MA:matling box.
S KA Roud box.
TABLE I1.
Protection Against Dermestids Provided by Insecticides Painted on Hood
or Mailing Bozes.

PERCENT PERCENT OF INSECTS DAMAGED AFTER

CHEMICAL CONC. 8 MoxTHS 1 YEAR 2 YEARS 3 YEARS
\!

DDT solution TR T A S S L S S
DDT solution 5 0 [} 0 0 0 2 28 L
DDT solution 1 0 0 2 0 88 60 100 100
Lindane solution 20 0 0 0 0 32 0 100 92
Lindane solution ] 0 0 0 0 96 64 100 100
Lindane solution 1 0 0 8 0 100 100 100 109
Chlordane solution % 0 0 0 0 16 0 100 4
Chlordane solution 5 0 0 0 0 80 0 100 93
Chlordane solution 1 0 (1] 0 0

R, W T LT neee Ceae : - e - e lw . }?o . 100 109
) MB=malling box. T
* NB=Reod box.
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Slight injury to the finish of all Schmitt boxes was evident when
solutions were used, probably due to the solvent action on the varnish.
By careful handling this was reduced to negligible proportions. Appreciable
staining resulted when 25 percent chlordane solution was used and minor
staining was noted on boxes treated with 5.09, chlordane. In two cases,
the lining in the mailing boxes was loosened following painting with ace-
tone solutions. DDT crystals appeared on boxes painted with 25% DDT.
These showed as a white stain on the box surfaces and in some cases DDT
crystals were found on the insects.

The solid insecticides caused no evident damage to the boxed insects
or pins, but the odor of parathion was quite apparent and objectionable
to some people for several weeks. A health hazard might result from
the careless use of this highly toxic material.

DiscussioN

Naphthalene and PDB have been used many years for museum insect
pest control. When the storage boxes fit well and the repellents are re-
placed regularly, excellent protection is provided. Frequently well made
boxes are not available for insect storage and less satisfactory containers
must be used. In such cases, the data accumulated in these experiments
indicate that chlordane or DDT used as paints or chlordane dusts provide
more protection than PDB or naphthalene. Unnoticed dermestids in insect
specimens are killed by chlordane, lindane, or parathion, but not by DDT.
Therefore, the author routinely treats boxes with 5.09% lindane or chlordane
hefore introducing insects which may be infested with unnoticed dermestids.
Staining or damage to the finish has not been serious, but care must be
used fn application.

SUMMARY

1. The eftectiveness of several formulations of DDT, chlordane, lindane,

BHC, parathion, and PDB for protecting stored insects against dermestid

attack has been tested in three types of insect boxes.

Sehmitt boxes provide excellent protection against dermestids, regard-

less of the insecticide used.

3. DDT and chlordane in solution provide good control for three years.
The fumigant action of chlordane, parathion, and BHC provides more
protection than PDB,
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