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Abstract A hand-held vacuum modif led for  co l lect ing insects and spiders in  
the f i e l d  i s  described. The vacuum with battery i s  mounted on a 
lightweight pack-frame and i s  portable and versati le. I t  i s  
especial ly useful f o r  co l lect ing arthropods tha t  are dislodged 
from fo l iage samples and drop onto cloths. 
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Forest defo l ia tors are of ten sampled by beating f o l  iage over a 
drop c lo th  and counting the dislodged larvae tha t  f a l l  on the 
cloth. Foliage beating also affords an opportunity t o  examine 
associated arthropods tha t  drop o f f  the branch a t  the same time. 
These are usually other insects and splders, many of  which may be 
predators o f  small defo l la t tng larvae. Because a var ie ty  o f  
species and stages may be Involved, these associates are best 
cof lected and examined la ter  i n  the laboratory. Collection has 
to be quick, however, l es t  sane individuals escape by f l y i n g  or  
running o f f  the cloth. A small portable vqcuum modified fo r  
f i e l d  use 1s an excellent too l  f o r  rapid ly  co l lec t ing  selected 
specimens from a drop cloth. 

1 The vacuum i s  a hand-held Black and Decker Car-Vac powered by 8 
3-ampere, 12-volt e lec t r i c  motor. The suctlon openlng i n  the 
f ron t  cover i s  made smaller by plugging the openlng with a f i t t e d  
wooden block and plaster o f  par i s  through which a 1/2-inch 
(12.7-m) hole f s  bored ( f i g .  1 A l .  Suction i s  through a 3/8-Inch 

. )  

I The use of trade names I s  fo r  the lnfonnatlocr and convenience of 
tho reader only. Such use does not const i tu te an official 

n t  or approval by the U.S. Department o f  Agriculture of 
any product or service t o  the exclusion of others which m y  be 
su ?tab re. 

H.G. PAUL i s  forest ry  technician and R.R. MASON i s  research 
entomologist, Forestry and Range Sciences Laboratory, Route 2, 
Box 2315, La Grande, Oregon 97850. 
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F igure  1 .--Schematic diagram o f  mod i f  ied  
Car-Vac: ( A )  vacuum w i t h  mod i f i ca t i on  i n  
t h e  f r o n t  cover; (B) c o l l e c t i o n  b o t t l e ;  
(C) b a t t e r y  box. 

(9.5-mm) f l e x i b l e  p l a s t i c  tube t h a t  passes through t h e  b lock  and 
feeds i n t o  a c o l l e c t i o n  b o t t l e  ins ide  t h e  cover. The b o t t l e  
( f i g .  1B) i s  screened on one end t o  permi t  a i r f l o w  and -headed 
on t h e  other  so t h a t  it can be screwed i n t o  a  cap countersunk on 
t h e  ins ide  o f  t h e  b lock ( f i g .  1 A ) .  The small s i z e  o f  t h e  suc t i on  
tube permi ts  s e l e c t i v e  vacuuming o f  i n d i v i d u a l s  w i thout  sucking 
up large amounts o f  d ry  needles and o ther  p l a n t  deb r i s  from t h e  
c lo th .  Because specimens are  p u l l e d  through t h e  tube w i t h  
considerable ve loc i t y ,  a  p iece o f  f i b e r  g lass  screen placed i n  
t h e  v i a l  helps prevent damage t o  t h e i r  s o f t  bodies. 

Power source f o r  t h e  vacuum i s  a  12-vol t  motorcycle b a t t e r y  
c a r r i e d  I n  a  padded surplus ammunition box. The box i s  f i t t e d  
w i t h  a conventional mono p lug  f o r  connect ing t h e  co i led ,  heavy 
duty e l e c t r i c a l  cord from t h e  vacuum ( f i g .  1C). 



Figure  2.--(A) Pack-frame w i t h  mounted 
b a t t e r y  and s ide  h o l s t e r  f o r  vacuum; (B)  
c o l l e c t i n g  arthropods from beat ing c lo th .  

A 1 ightweight, cargo-type pack-frame i s  used f o r  c a r r y i n g  bc th  
t h e  bad-i-ery and vacuum i n  t h e  f i e l d .  The b a t t e r y  box r e s t s  on 
t h e  frame's bottom support and i s  he ld  i n  p lace by straps. The 
vacuum i s  c a r r i e d  i n  a s ide  h o l s t e r  attached t o  t h e  frame's web 
waist  b e l t  ( f i g .  2A). Weight o f  t h e  e n t i r e  u n i t  i s  20 pounds 
(9 kg). With t h i s  arrangement a person c a r r y i n g  t h e  u n i t  can 
operate t h e  vacuum w i t h  one hand and have t h e  o ther  hand f r e e  t o  
ho ld  a beat ing  c l o t h  ( f i g .  28). Under normal use, a f u l l y  
charged ba t te r  w i l l  operate e f f i c i e n t l y  f o r  8 hours before  
needing recharging. 

The equipment described here has been especial  l y  successful i n  
c o l l e c t i n g  insects and spiders from the  hand-held beat ing  c l o t h  
described by Paul (1979). I n  our studies, 18- t o  20-inch (45- t o  
50-cm) branches o f  t r u e  f i r s  o r  Douglas-f i r  were sampled. With 
t h e  c l o t h  he ld  underneath, t h e  branches were v igorous ly  rapped 
w i th  a beat ing  s t i c k .  A l l  arthropods t h a t  dropped o f f  were 
vacuumed i n t o  t h e  c o l l e c t i o n  b o t t l e  w i t h i n  seconds o f  s t r i k i n g  
t h e  c l o t h  ( f i g .  28). We found t h a t  a s i n g l e  I-ounce (30-ml) 
b o t t l e  usua l l y  accommodated the  arthropods from 30 such 
branches. A f u l  I b o t t l e  i s  e a s i l y  removed by unscrewing it from 
t h e  vacuum and a t tach ing a cap t o  prevent escape. The c o l l e c t i o n  
can then be preserved by dropping t h e  whole b o t t l e  i n  a small Jar 
o f  70-percent a lcohol .  By s l i g h t l y  loosening t h e  screw cap, t h e  
alcohol w i l l  q u i c k l y  c i r c u l a t e  through t h e  screened end o f  t h e  
b o t t l e .  



Despite t he  narrow suct ion tube, some needles, bud scales, and 
other debr is are inev i tab ly  co l lec ted  and make separation o f  
specimens i n  t he  laboratqry more d i f f i c i i l t .  Arthropods can 
usually be separated from p lan t  mater ia l  by snptylng t he  v i a l  
contents i n t o  a shallow pan of water. Recause of  t h e i r  l i g h t e r  
weight, most arthropcds f l o a t  t o  t he  top where they can be eas i l y  
screened o f f  and preserved i n  alcohol. 

We have used t h  l s eqc l yrent  fo r  3 years t o  study arboree 1 
arthropod cornnun It ies I n  the  Paci f  i c  E;orthwest and have had 
reniarkably consis.i-ent resu l ts .  For example, a typ ic -a l  sample 
of 150 f i r  branches ( 3  branches on each of 50 trees) y ie lded 8 to 
10 arthropod orders--usually domtnated by spiders (Araneae) 
( f i g .  3 ) .  Because t he  f o l l i a g e  i s  systematically sampled, t o t a l  
nilrnbers co l lec ted  can a lso be l rans la ted  i n t o  densi ty values and 
the  r e l a t i v e  abundance of po ten t ia l  predators eas i l y  assessed. 
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F igure 3 . - -kmr  ica l 
compos it ion of arth- 
ropods, by order, 
(sample s i r e  = 203) 
collected by beating 
and vecuum lng the 
contents from 150 
18- t o  20- f nch 
(45- t o  50-cm) f ir 
branches on a plot 
near Fort K I amath, 
Oregon. 
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