
infestation or reinfestation after eradication prevented 

by treatment with inert dusts nontoxic to humans or animals 

Drywood termites-al)out a i  i1111)or- 
tant ill southertr California as suljter- 
tancan LPI rr~itrs- ha\ c .:pre.id north to 
the ha11 I:l am i w t  Ba\ I cyiorr and Sac I a-  
men to. 

r 7 1 lic c l r  \ ooct termife ma\ enter a 
I~uiltlir~p through thc attic. \c~rts .  un(lt11 or  
direct11 thlough shingles. under tllc 
ra\es .  or through tlrc 1ourldatio11 \etrts. 
4lthouph rno.;t oftc 11 ~ O L I I I ~  in the attic ol 
irr \\indo\\ f~arrre.. t11t.1 mn\ Ite lourrtl 
in thr \\ ootl s u l ~ t t u c t u ~ c  of thi-. I~uiltling. 
'Tl~rxii p t ( v ~ ~ c e  i i  i~rdivatctl 111 pile.: of 
-tra\\ -colorrtl to I cdtlish-ltr 012 n fet al prl- 
lets. apl~'arir1g wme\zliat like coarw 
sand. \\hich d lop  t l o ~ t n  I r o ~ n  thinks or  
kith-out hole. in the itlfrstrd \coed. 
Flights or the \\ ingcd i e l ) ~  oilucti\ es 011 

(la\ i of high te111pc1 dlules and lrright 
w t ~ s h i n c  during the fall inouthi. palticu- 
larl\ Oc tohe~ .  sotnt~titnci are  the first 
.igrr of (11 ~zood  teirnite i~rfcstation to 
conrr to the cltt~mtiorr of tht' 1)uilding 
o\\ l1tXl. 

Control of the clr \toor1 termite has 
I)ern ohtainccl 1)) one or the othcr of t\c o 
rlwthocli. \\ hen infestations a re  act essi- 
1)lt.. ,~nd  reasorlal)l) locali/ecI. thc t l ~  ill- 
and-tte'rt rnrthotl can 1)e uscd. 'The yts t  
control o p r ~ a t o r  ptol)es for the galler ie.; 
01 turirrrls irrhal)iteci 111 the tcrmites and 
i n j ~ t s e i t h e r  insecticide dusts o r  liquid 
fumigants. ]:or more extmsi\e o r  inac- 
c r-ihlr infestation.;. the entire I~uilding 
ma\ 1w furnigatrd \\i th r~lethj l  bromide 
ga5. 

111 ootl termites ihould not I)e con- 
fused n ith suhtct r a1ie.m tcr mites. The  
latter. \\ lrcn infesting buildings. requite 
a conncitio~r v i th  the danrp soil. so as 
to rcplmish the ua te r  lost from theii 
ltodies in the ch \ 1% ood. If the ~ o o d  the1 
infest reits upon a coticretc foundation. 
iuhtrrrancan terluites ~iiust corlstruc t 
qhrlter tubes o\ el the concr ctcA so the) a l e  
ahlc to c.1 a\\ 1 hack pcriodicall~ to the 
earth arrtl teplenish their Itocl\ trtoistuie. 
llso. the shcltcr tulles protect the ter- 
~ni tei  f1on1 natural enemies. particularl\ 
ants. J h \  oorl ter niitcs d o  not enter the 
ralth and do not corlstrurt she l tc~  t u h .  

Control with Woodtreat TC 
,411 crllulsiorr of 10' ( perrtachloro- 

phe1101 in a light oil-\Woodtreat T(:- 
bru.;hctl orlto the surface of the\ \  ood with 
an ottlirrar\ paint hrush ha5 1o11g 1wi.11 

~ ~ s c d  to k"e\rnt tld~nage to a I~uiltling'i 
.ult.:trurture 1)) *uhtt,~ r m e a n  t e ~  rrlitw. 
Itut its use againit (41 \\I ood tetr~lite.; in 
horirc~i is Iwl ic~  eel to 11c. [ lev. J ct the e ~ n u l -  
sion I I M \  I K  u . ;d  foi at tual craclic ation 
of dl \\I ootl t e t rn i t r r -~~r the~  than I)rr- 
\ention ot ddrnapc,-lwc a w e  the trr ~ n i t c  
colon\ is (wrlfi~ltd it1 '1 Iitilittd crrea 
uithin the \\ooil. I 'ail~ti~lg the, t nrulsio~r 
o\ el thtl surfat e of tht. i t l fc+xl  '11 ?a rrr- 
ahlci thc toxicant to lwnctratc to tht. p i -  
Icrit < inhal~itetl  1u t h ~  tcrniites rurd i a u w  
tllc' ?\ten rr~ination 01 thri entirc colorr\. 
r 7 Ihe  pcmc~tration of  the toxic oil to th:, 
galltxriri is aided I > \  thc fact that t h ( ~  tci- 
nritcxs tenel to hur ro\\ 'lr (1o.e to the sul-  
fa( e as pos~il-IIC \\ ithout ac tualI\ ltreakir~g 
t h ~  ough to the ctut.:idc. The1 tlfo~c. wrncl 
sections of thc pallc1\ art, q a r  ated t r  on1 
thc outside b\ onl\ a \c'rj thin l a \c i  of 
~ o o i l .  tthich is e a 4 \  perrt~tratetl In thr. 
oil. 

A r r  c ~ ~ ~ u l s i o n  i~ usctl Itrcause it nraj 
I)(, applicd i r ~  a heal \ 1aLt.r. As thc emul- 
<ion 11teahs. the toxic oil is *lo\\l\ re- 
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Silica aerogel being blown throughout the attic of a residence from the 
crawl hole area. 



TERMITES 

\+as applied to  the limited areas missed 
o r  inadequatdy treated at the tirile of the 
first application. 111 no i n s t a n c ~  wai  a 
fresh fall of pellets found aftei the aeconcl 
application. 

The brushing tilethod has the adv an- 
t a p  of being applied rrioie rapidlj and 
is more ioolprooi than the drill-and-treat 
method hecausr the p a l h i e s  are  some- 
times difficult to dctect. Also. so~netinres 
thc) are  stopped up  and t h ~  dust tila\ 
~ o t  follov the entile coulsr  ot the gallei-). 
With the brushing method the toxicant 
can be applied externally far h e j  oncl the 
suspeckxl alea o i  infestation. because the 
Lime and e x p n s c  or doing so are  rlepli- 
gible. 

Coinpared \\ ith ~i icth\  l l~rotilide f u ~ n i -  
gation of all entire d \ t  elling. the insecti- 
d e  brushing ~nethorl is more rapid. le+ 
eupcnsiie. atid cause, no iucori\enicnrc 
to the orcupal~ts. Also. iiicotnplete ~ e r u l t s  
or ~einfestations (a11 1w qui tkl \  and iti- 
e x p ~ n s i ~ e l x  rectifietl 11) s ~ c o n t l  applica- 
tion\ of the cwwkiorr. ~ h e r c a s  a seco~rtl 
iumigation ~ o u l t l  he almost out oE the 
question I-wcauic of the great experisc,. 

Although the ~)eritachlorophenoI emul- 
sion has oftcn hccri applied ni thout  thc 
uicx of glo.ces 01 masks. both chnnical- 
tesistant plmes and a mask designed to 
remm e olganic x apol s should h? on1 
I>\ the opelator during application. I f  
the skin is accitl~ntall\  c.ontamiaated. thc 
material should h r  retrro\etl h \  soap a i d  
water. 

Silica Aerogels 
The incidei~ce of  c11 \\ ood termitt. in- 

festation in southern C:aliforriia is so high 
that ~einfestation. e\tw nithill a \ r a t  
atter treatment. is not uncommon. Therr-  
fore. a p ~ e v e n t i \ c  tteat~nerit-applicd in 
conjunction M ith o r  immediatel) after 
the control t rea~~rr tm-has heen needctl. 
4 clue to 5uc.h a t rcat~nent  u a s  ofleretl 
by the observation that cct Lain inert dust 
diluents a re  rnor cJ t4fecti\ e against dr \ - 
~ o o d  termites thdn existirig forinulatiotls 
of insecticide dusts. ~\/loieor er . the cfftc- 
t i~eness  of the rliluerlts does not appear 
to diininish f1om long periods of expo- 
sure to air arid high tcmpera tu~e .  The 
inert dusts kill the insects b j  p h ~ s i r a l  
rather than chenriral means I~ecause the\ 
adsorb the thin protectixe la \er  of \\.tax 
off the hodies of the termites. Mhich 
causes death I-)\ I apid ilesiccation. 

Certain sorptivc c l a ~ s  n e l e  found to 
he amorig the most efKwtixe of the exist- 
ing insecticitlr diluerlts. One of the tlilu- 
ents-Olancha Claj -I\ as registered fol 
use as  a ternritc p~rxeiitixe under the 
name Olancha Tox. This material is hc- 
ing applied i n  attics at the rate of fixel 
pounds to 1.000 square fret of area. 

Comparison of Dri-Die 67 with Olancha Tox and 5% Chlordane as Attic Dusts for the 
Prevention of Drywood Termites 

Material Poands per Date Date exposed Knockdown Mortality 
1000 sq. ft. treated to termites (hours) (hours) 

Dri-Die 67 . . . . . . . . . . . . .  1 
Olanrha Tox . . . . . . . . . . .  6.4 
Dri-Die 67 . . . . . . . . . . . . .  1 
Chlordane . . . . . . . . . . . . .  2 
Dri-Die 67 . . . . . . . . . . . . .  2 
Chlordane . . . . . . . . . . . . .  4 
Dri-Die 67* . . . . . . . . . . . .  2 
Chlordane* . . . . . . . . . . . .  4 

* The blocks of wood from the previous treatment were placed back in the attic and termites 
were placed an them again 35 days after treatment. 

[ n  tests. sorpt i le  dusts \ \ere  blouri 
throughout art attic h t n  the crawl hole. 
I ) \  the use of an electric 1)low er. The 011- 
erato1 ma\ be entirclq inside thc sttic. 
01 with 01r1y his head arid s h o ~ ~ l t l r r s  
a1)ovc the c raa  1 hole. 1% hich perniits rapid 
arid wnvrnient  ui tht l raaal .  Because air  
I+ ill n l o ~  e tip\+ ard through the cran I holc. 
it is not necesearx to close the operring 
during the brief pcriod rcquired to appl\ 
the dust. The dust should be I,lo\+n under 
thc house as   ell as  throupliout the attic. 
1)ct ause dr)  wood tmilites oftcn infest 
\\ ood ~li('tiibers of the suf)struc.turc. 

Research \$as continued to find ma- 
tetials that might prevent t e ~ t r ~ i t e  in- 
lestation with even lower closages. For 
coinpatative tests. three I~locks of wood 
u e r e  hunr! in I arious uarts of an attic 
atrcl taken donn  after exposure to the 
dust. The) Mere placed in 100 milliliter 
hcakers atid either 10 termite alates- 
~ingecl-01 10 full-groxu i i j  nlyhs were 
placed in each of the three heakers to  
determine the period required lor 100' ( 
hnochdown of the tern~ites  arid 100'( 
niortalitl . On the ax erage. the period I e- 

nuired lor k n o c k d o ~ n  or death of thc 
alatcs  as onl\ about 70' i as p e a t  a \  
that of the 111 nlphs. 

Experiments M ith dust deiiccarits ha\ e 
heen irrade in 1 Z rcsidcnces. including 
thc I 3  that tberc first treated with the 
prirtachlotopherrol rr~rtllsiotr arid file that 
v e r e  h ~ s t  ftttilipated ~ i l h  rncth\l hro-  
inide. I n  no case did the teiruitcs do an\ 
feeding on thc dusted vootl. 

Soorr aftct the expeririicnts v c r c  hcguli 
it \ \as  found that silica aelogcls hillcd 
terniitci morc rapid11 than clay tluit.;. 
e\erl a t  a ~ n u c h  lover dosage. 

Silica aerogels are amoruhous and in u 

extre~ircl\ sniall particlrs that ar ta pr e- 
pared l)) thc reaction O F  sorliurir iilivate 
\ \ i th  sulfuric acid. A h ~ d r o g e l  is fornietl 
and \\hen dried. air takes the place of 
the n ater \\ itliout changi~ig the st1 uc tul tx 

of the silica. The (11 \ ntaterial caii he 
ground to particle* of c ~ t r ~ r n e l )  stnall 
slm. IGor cxanlple. one brand ha.; p i -  

t ides o i  an a \e l  aoe sire of 3.5 tiiicroti~. 
but they thctirselves arc  porous and h a l e  
great sorl)li\e ahilitj .  

Silica aerogels have heen used pri- 

Fecal pellets of drywood termites on a ceiling plate at the base of a stud. 



111,inl) as fiattil~g agents in the paint in- 
dustr) . For certain irtdustrial reasons 
it is desirahle to imprep~a te  them with 
sniall percentages 01 certain inorganic 
Ruolides. It happens that the fluorides 
hace the effect of gi\ ing them a positix e 
chaigc. thus increasing their depositing 
properties. In atldition. insecticidal eS- 
fec t i~  erress has 1,een increased gr eatl\ I n  
the ~r~onotnolec ular lajer of fluoride. 'Ihc 
fluorides do not dettact frorn the ab i l i t~  
o f  the silica aerogel par ticles to adsorh 
u ax. The watcr-soluble fluor ides arc thus 
I)t ought into (,ontact with TI ater-contai~l- 
i r~g  tissues ill lzhich the\ can I)c rlissol\ c d  
a d  exert theit toxic effwt. 

, % 1 h(1 i tnprcxgnatr,d mate1 ials n ere Sound 
to Iw so sul)c,tio~ to the u r~ i t t i~ ) r cg~~a te t~  

uroducts that the\ were henceforth usetl 
exclusix el! in experimental work, not 
only with termites, hut with a nuniber of 
other insect and mite pests. \L ith the itu- 
pregnated silica aerogels it 11iaLes littlc 
dif1etrnc.c~ h o ~  ii~uch rnoistute there is in 
the attnospherc, up to and including 
1 0 0 ' ~  relative humidit,. If the dust de- 
positq are ne t  a d  later drictl. the) are 
less effet tix e because the! are not picked 
nu as readilx I ) \  the insects. 

Th rw t j  pica1 experiturnts showed the 
superiorit) of thc impregnated silica 
aerogels. I11 one test a fluoride-impreg- 
ttatetl silica art ogel-Dri-Die 67-TI as 
used at one pound per 1.000 square fcet 
of altic spare and was compared \+ith 
6.1 ~ w u r ~ d ~  of Olancha 'Iox. I r t  the sec- 

Emulsion of 10% pentachlorophenol and light oil applied to wood in an attic to 
control drywood termites. Above, immediately after application, showing the 
thick layer that may be applied by the brushing method; below, the same area 

a month later, showing the scanty residue of crystals remaining on surface. 

ond test the Dri-Die 67 was usetl at one 
pound per 1,000 square Eeet and 5'r 
chlordane was used at trio pounds. 111 
the third test. Uri-Die 67 n a s  wed at 
t ~ o  pounds and 5'' chlordane at four 
pounds to 1.000 square fcet of attic space. 
Thc 5'r chlordane dust was selectcd he- 
cause it has been thc t~iost cornnlon of 
the insecticides used for attic, dusting 
against dt)  ktood termites since 1956. 

111 the third test. the t~ea tcd  1)locks of 
nootl wcle placed back in the attic and 
terntitc,s were again placed on the same 
hlocks 35 da) 9 after treatment. The re- 
sults ot thc euperitrrent a le  shown in th? 
table on page 8. Dri-Die 67 \$as g~eat l )  
superior i r r  its i~nmediate effecti\rness 
to Olancha Clay and 5 ' ;  chlordane dust. 
c~ CII whrn used at lower dosages. More- 
o\er. the chloldane dust-as do other in- 
wcticidcs -rapidlj tlecoanposw at  the 
high ternpcratu1es c~icountered in an 
attic in thc fall. the p ~ ~ i o d  \$hen the 
'~lates fl\. 

The da? follo.r\ing trratnwnt, thc ratio 
of the petiod lequirrd for 1005( krtock- 
donrl--and also for 100': nrort'1lit)- 
[lorn Dri-Die 67 arid chlordane uas  
1 :3.0. \\hen corltparisons \teie rriade 35 
da \ s  after treatmertt the ratios had in- 
creased to 1 :12.8 for 100',  knockdown 
and 1 : K S  for 1005, trlortality. Prohabl) 
nithi11 the :i5-daJ pe~iocl the 55; chlor- 
clane dust had reached the degree of cffec- 
ti\eness that might he expected of its 
diluent alone, H hich is p y  rophj llitc. 

The superiol i t~ of Ilri-Die 67 as a 
preventive-in this test-is t ~ p i c a l  of 
eight experiments in mhich Dri-Die 67 
was conipared with other dusts. in t luchg 
other t j  i e s  of aerogel. 

In other experiments, Dri-Die 67 was 
ef1ectixe also in the control of Gertnan, 
oriental. and Iwown-barided cockroaches. 
In addition. it shows promise in the con- 
trol of fleas on pets. two-spotted mites 
on roses, and of b-es and wasps coloniz- 
ing in attics and 72alls of houses. 

Experinients on laborator) animals 
and the experience of wotkers handling 
'x~norphous silica aerogels indicate they 
a le  not hazardous to the health of those 
\+ho ma\ appl) the dusts or to the occu- 
p i t s  of treated premises. hexertheless, 
silica aer ogels ma\ he ir ritatirrg mhen 
inhaled and a dust respirator should be 
worn 1) )  those r$ho apply the dust-a 
desirahle whm handlirig any 
kind of (lust. 

Pcrlter Ebe l i~ ig  is 1'ro)~ssor o j  Rrrtorrzology, 
University o) Cc~li,/o~-riia. Los Arageles. 
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T h e  a h o w  progress rc,?jort is based O I L  Re -  
senrcA Pro jwt  No. Ih4211. 

T h e  biology and control o! snbterranean ter- 
mi trs  are rli,scrc.s,serl in detail i n  Termite Control, 
Cir.c.ulnr No. 400, ir~~ailnble by  addressir~g a I-e- 
qliest to Agr-ic.itltural I'ublicntions, 22 Ginrmini 
t f rdl ,  ~ ; n i ~ : r r s i t ) ~  c ~ j  Cfl(iiornia, Berlieley 4, (;tr/i- 
ior-11 in. 




