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[ .alvae of '  Loqtt l l  el  l tdiu perl  urban.s (W;rlker ')  are
notor io t rs lv  d i f ' f l cu l t  to  satnp le  because thev t 'e -
lna in  a t tachec l  to  the submergec l  roots  o f 'emer-
g e n t  v e g e t a t i o n  t h l . o u g h o u t  t h e i l .  c l e v e l -
opnrenta l  per ior l .  Lounibos and Escher  (1983)
r -er  ien 'ec l  sarn l> l ing Inethods.  \ ' fo r r is  e t  a l .
r  1985t  c lescr ibed a bat te t ' t ' -po lvet 'ec l  purnp ing
: , \ ' s tenr ,  operab le  f ro tn  a  boal  or  backpack,  that
has been appl iec l  to  a  var ie tv  o f  hab i ta ts  in
Fkrr ic la .  One corntnonly '  used s : tmpl ing rnethod
in rohes  pu l l i ng  up  p lan t s  and  e i t he r  shak ing
r-oots  in to  a  i rucket  1 \ {c \ee l  193 l ,  Lounibos anc i
Escher  1983t  or -  in to  : l  separatorv  c ,v l inder
p lacec l  over  emer-gent  vegetat ion (B id l ingrna l .er

195 ' l l .  P lant -pu l l ing is  not  genera l ly  sat is factorv
f 'o r  sun 'e i l lance o l  quant i ta t i \c  sampl ing be-
cause i t  requ i res pu l l ing up p lant  spec ies $ 'h ich
ar-e not :r lrvavs easv to cl islodge ft-om the sui-r-
s t ra te ,  re tu ln ing to  a  s i te  to  check the separat -
o l ' \ '  apparatus,  or  tak ing large i 'o lu tnes of  mate-
r ia l  to  a  laboratorv  f 'o r  sor t ing.  T 'h is  note c le-
scr - ibes : r  s r rnp le ,  hanc l -pou 'ered l t te thod of '
sarnpl ing Cq. perturhan.r lan'ae that does not re-
qu i re  pu l l ing p lants  o l  necessar i l l '  sor t i r tg  sarn-
p les in  the laborator r ' .

Eqr-r ipr lent needecl includes a "thirsty'  m:l te'
hand-operated bo i i t  b i lge p t rmP (no.  l36PR,
l leckson \ lar ine Inc . ,  Br ic lgepor t ,  C ' f  06605; ,
anc l  a  s ing le  2( )  c rn  c l ianr  no.  20 brass so i l  sarn-
p l ing s ieve (F isher  Sc ient i f ic .  P i t tsburgh,  PA
I52 l9 l .  I f  t he  resu l t s  a re  t o  l ; e  quan t i f i ed ,  t he
equipr r rent  shoulc l  inc lude a set  o f  so i l  sarnp l ing
s i e r e s  l r n e s h  s i z e s  o f  5  x  5  m m , 2 . 5  x  2 . 5  m r n .
and , l  x  I  rnm:  Hubbard Sc ient i f ic  Co. ,  Nor th-
br -ook.  I t -  60062)  : rnc l  2  r 'ound enamelrvat 'e
pani  c r : r .  7 .5  crn  c leep.

Before operat ion,  the l l i lge puntp l l rus t  be
rnorl i f . iecl [ l  lenroving the intake valve lr>catecl
on the bot tom of ' the putnp s i ra f ' t .  Rernoval  o f .
the la lve conver ts  the pump to  a  syr inge that  is
capable  o f ' t l rar r . i r - rg  a  co luntn o f 'about  700 rn l  o f
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w: r te l ' .  I f ' t he  va lve  i s  r ro t  re r r ro r  ec l  anc l  t he  un i t  i s
usec l  as  : r  p l lmp ,  debr i s  u ' i l l  c l og  the  appara tus
anc l  sc reen  ( )u t  l : rn 'ae .  The  ou t le t  hose  loca te r l

a t  t he  top  o f '  t he  pu rnp  sha f t  c : rn  a l so  be  t ' e -
rnoved s ince i t  ser ' \ 'es no usef  u l  p l l rpose ()nce

the  un i t  has  l ; een  conver ied  f  ro rn  a  pump to  a
s1 ' r i nge .

- fo 
sample for-  l : rn ' : re at  z l  potent ia l  s i te,  the

end  o f  the  b i l ge  pump i s  p laced  in to  the  wa te r  a t

the  base  o f  a  ca t ta i l  o r  o the r  hos t  p lan t .  
- f he

purnp shotr ld be lowerecl  into the t 'oot  mat of '

t he  p lan t  bu t  shou lc l  n<> t  be  p laced  d i rec t l y ' i n to

the  rnud  la l ' e r .  Pu l l i ng  on  the  hand le  o f '  t he

purnLr  r v i l l  d ra rv  a  $ 'a te r  co lu t t rn  i n to  the  pun lp

sha f t  an r l  c rea tc  enor tgh  iuc t i on  to  c l i s lodge  la r - -

vae  and  pupae  th : r t  a re  a t tached  to  the  roo t

svs te rn  tha t  i s  be ing  samp lec l .  Ho lc l i ng  the

punrp  a t  a  45o  ang le  f ron r  the  ve r t i ca l  l essens

the  chances  o f  d rau ' i ng  muc l  anc l  : r l l o rvs  the

cln ' r ( ]nt  to sweep through a large|  pol ' t ion of

the  roo t  Ina t .  A f te r  d raw ing  up  a  sa lnp le  o l

H ' : r te r ' ,  t he  pu rnp  mus t  be  qL r i ck l l '  l i f t e< l  ou t  o f

the water and al lot 'ed to drain i r t to the brass

sieve.  Since the valve has been t -etnoved f t ' r l tn

the  p t rmp ,  the  w : r te r  n ' i l l  d ra in  back  o t t t  o f  t he

sh : r l t  b r  g r : l ' i t v  anc l  t he  s ieve  tnus t  t )e  l oca tec l

w i th in  easv  reach  to  ca tch  the  sa rnp le .  F i t t i ng

the s ie l 'e rv i th a stvt 'of 'oat 'n or  wooden cr i l la t '

a l lows the s ieve t<;  f loat  ancl  great lv  f  ac i l i tates

sarnpl ing over a broat l  at 'ea of  tnarsh.

For  bas ic  sun 'e i l l a t t ce  pu rposes ,  the  s ieve

sarnp le  can  l re  ug i ta te< l  to  pe r r -n i t  excess  s i l t  t o

r l ra in ant l  exatnine<l  f i r l  Iat ' r 'a te br  ey 'e.  ! \ : i th in

seconds,  the l ight-colot 'ec l  larr . ' i te  begir t  s lot t lv

rnov ing  i r l ro r r t  ; t nc l  s ta t td  o l t t  l - e t t t a l ' ka l l l v  r ve l l

aga ins t  the  c la rk  background  o f - the  rva te l '  and

p lan t  r l t ' b r i s .  
' f he  

samp le  shou ld  a lw : rvs  be  co r ' -

erecl  rv i th several  c ln of 'water  to g ive the lat ' r 'ae

access  to  f l ' ee  l i t ove rnen t .  I f  a  l a rge  : t l r t ou t r i  o f '

p lant  c lebr is is  c l t 'awt- t  up rv i th the rvater  sarr tp le,

the  la rvae  rnav  no t  be  apparen t  i n  the  sa t t tp le

fbr  l t0-60 seconcls.
l f  exac t  cou l l t s  o f '  l a t ' r ' ae  a re  t ' equ i t ' ed ,  the

con ten ts  o f ' t he  \ va l te r -cc l l un tn  sh . lu l< l  be  c l ra ine t l

into a f loat ing enatnelrval 'e pal l  at rc l  tnot 'e ct ' i t -

ical lv  exatninecl  by passage through a set  of  sr l i l

s i eves  o f '  < lec t ' eas ing  rnesh  s i ze .  
- fhe  

s ; t rnp le  i s

f i r s t  poured  in  s rna l l  an loun ts  th rough  the

la lger s ieve atrc l  col lectecl  in a second enatt te l -

\ \ ' a le  pan .  
- l -he  

o rgan ic  r l ra t te r  and  lnuch  tha t

accurnu la tes  ( ) l t  t he  s ieve  sh r tu l t l  be  u ' : r shed  a t td

inspectecl  fb l  at tv lat ' r 'ae that  t>ecorne t rapped.

Th is  f i l t r a te  i s  then  pou t ' ec l  aga i t r ,  i n  s rna l l

: rn ro l l n t s ,  t h rough  the  nex t  2  s r r t : r l l e l  s ievcs .

Rern : r i n i r rg  l : r t - r ' ae  r v i l l  be  t rapped  o t r  t he  tnesh

o f ' one  o f  thesc  s ieves ,  < lepenc l r r tg  t l t t  i t t s t : t t ' ,  ; t t rd

can  be  p i ckec l  r v i t h  a  p ipe t te  ; t nc l  t : o t t t r t ed .  . \ l -

t e l ' na t i ve l \ ' ,  sa t t tp les  ca t t  l r e  s to t  ec l  i t t  co t r t : . t i t r e t  s

lun< l  l a te r  so r tec l  i r r  t he  l i l l ) o r ' : I t o l ' \ ' .
' l ' h i s  

san rp l i ng  rne thoc l  I ' o t '  Cq .  pe r tu rh r t t t . ,  l l t t ' -
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vae is  s i rnp le  and inexpens ive.  l f  p resence or '
absence of  la lvae is  a l l  that  is  needed for  sur -
ve i l lance purposes,  an inspector  c : rn  qu ick l l
sur ' \ 'e\ a large area * ' i th the pump ancl f loatir-rg
s iere in  a  re la t ive l r  shor t  per iod o f  t in re .  i f
quar)t i f icat ion is required, the s1'stern is ntol 'e
t i rne consuming but  s t i l l  w i th in  reasonable
l i r r r i t s  f - o r  l esea rch  o l '  con t l o l  ope ra t i ons .
Perhaps the rnajor clrawback ro rhe bi lge punrp
s\  s tern is  that  i t  cannot  be user l  in  deep ( l  nr  or -
nrore) \ \ ' i i tel-.  1'he s1'stern described l tr '  \{ort ' is er
a l .  11985;  can be usec l  in  sha l lor r 'and deep \^ ' : r rer '
si tuatior-rs.

Crec l i t  rnust  be g iven to  Dr .  James \Vest rn : r r r ,
Professor  Erner i tus  a t  Rutgers  Univers i t r ,  r . r 'ho
conceived the idea of  u t i l i z ing a  b i lge purnp as a
poss ib le  sanrp l ing c lev ice when he ass is tec l  in  a
f ielcl  survey' {br Cq. perturban.t in Nen'Jerser. Dr' .

George ts .  Ora ig ,  J r ' . ,  a lso prov ic led enc()ur ' : rgr f -
men t  c l u r i ng  t he  deve lopn len t  o f ' t h i s  s : r r np i i ng
metho( l .
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