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1.1 .  The  Museum of  
Vertebrate  Zoology 
Col lect ions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.2 .  The  Museum of  
Vertebrate  Zoology 
Faci l ity 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.3 .  What  is  an 
Integrated Pest  
Management  ( IPM)  
Program? 
 
 
 
 
 

The Museum o f Ver tebra te Zoology (MVZ) at Berkeley  
houses over  100 years o f b io logica l  h is tory . The  
col lec tions represen t an  ir replaceab le phys ical record o f  
the na tura l  h is to ry  o f Cal i fornia and numerous o ther  
local i t ies  around  the  wor ld . 
 
The col lec tions are composed o f organ ic  mater ia ls  such as  
bone , sk in , fur ,  fea thers ,  and  paper . I f  the  proper  
precau tionary measures  are no t taken , a l l  are sub jec t to  
i r reparab le damage and des truc tion by a var ie ty  o f  
museum pes ts . 
 
Due to  the cen tra l  ro le tha t the col lec tions  play  in every  
type  o f research  tha t is  done  a t the  Museum, preserv ing  
them is  o f paramount impor tance . Th is  is  best achieved by  
ins ti tu t ing an In tegrated Pes t Management ( IPM) program 
tha t  prov ides  a  s t ructure in which to make respons ib le  
dec is ions abou t appropr ia te preven tion and  trea tment o f  
pes t outbreaks . 
 
 
 
 
The MVZ is  loca ted in the Val ley L i fe Sc iences Bui ld ing  
(VLSB) on campus. The bu i ld ing houses four  large na tural  
h is tory  museums and one expansive l ibrary , yet remains  
re la t ive ly  unpro tec ted and  comp letely  unmon i tored  fo r  
harmfu l pes ts .  There are current ac tive infes tat ions  o f  
mice, cock roaches , odd-bee tles, red- legged  ham bee t les ,  
and a  few d if feren t spec ies of  dermes t id bee tles wi th in the  
bui ld ing1 .  
 
Insec t infes ta tion is  the main th rea t to the col lec tions , as  
cer ta in  insects  a re at trac ted to the organ ic  mater ia ls  fo r  
food and shel ter . I t  is  expected tha t there wi l l  be  
occasional loca l insec t outbreaks ins ide the MVZ due to  
the l imi ta t ions of the bu i ld ing, the MVZ ʼs res tr ic ted  
resources , and the  Museum ʼs  open f loor  p lan, wh ich  
places s ta f f o ff ices nex t to the ma in col lections area.  
Roden t in festat ions  are a lesser  threat  because o f the  
MVZ ʼs  loca tion wi th in  VLSB. 
 
 
 
 
An  Integra ted  Pes t Management  ( IPM)  program is  a  
dec is ion-mak ing process tha t helps determine i f ,  when ,  
and where pes t suppress ion is  needed . It  prov ides a  
var ie ty  o f techniques  to preven t and  solve pest  problems ,  
with pes tic ides used only  as a las t resor t . An  IPM Program  
uti l izes  knowledge o f ecology,  the l i fe h is tory  of pes ts , and  
the env ironment in wh ich pes ts  thr ive  and surv ive .  
Museum IPM has  two  goals : 
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1.4 .  An IPM Program for  
the  MVZ 
 
 
 
 
 
 
 
 

 
1.  Pro tec t  the  Museum and i t ʼs  col lec tions  from pests . 

 
2.  Reduce the  amoun ts o f pes tic ides  used  in the  

col lect ions . 
 
An IPM program is  cyc l ical  in natu re and each componen t  
is  ongoing. To carry  ou t an ef fec tive IPM program, the  
MVZ mus t : 
 

  Build consensus  by work ing wi th a l l  s ta ff  that  are  
responsib le for  car ing for  the col lec tions .  To be  
ef fec tive ,  IPM requ ires  coordina ted  s tra teg ies. 

 
  Familiar ize  a l l  pe rsons work ing in the co l lections  

with the pests  tha t can cause damage and the s igns  
of  their  presence.   

 
  Establ ish pr iori t ies  to focus on  tasks  in an  

organ ized fashion. For  example, iden t i fy  a reas o f  
the co l lec t ions that are mos t prone to pes t  
outbreaks  and  moni tor  those  areas more frequent ly .   

 
  Establ ish act ion thresholds .  How many insects  in  

the  co l lec tions  are  too  many? 
 

  Monitor  pes ts  and  env ironmental  fac tors . 
 

  Implement non-chemical  management .  Prevent  
outbreaks  by employ ing t ime ly  ma in tenance  of  the  
Museum, per forming s tr ingen t housekeep ing and  
us ing  non-chemica l treatments,  such as  freez ing . 

 
  Evaluate  resu l ts  to be sure  the s trategies are  

ef fec tive . 
 

  Document  mon itor ing and  trea tment  ac tions .  
 
 
 
A successfu l  IPM program cal ls  for  act ive involvement  
from a l l  three col lect ions managers in the  organ iza tion,  
implementat ion ,  and  ongoing management  o f the  program.  
 
The MVZ IPM program can  be broken into  four  pr imary  
components : 
 

  Prevent ion .  Inc ludes ident i fy ing poss ib le  poin ts  o f  
entry ,  b lock ing entry  po in ts  to  the  fu l lest  exten t  
poss ib le , reducing the prevalence o f at trac tants  le f t  
out in the open wi th in the museum, educa t ing the  
MVZ commun i ty  in proper pes t avoidance practices  
on an  ongoing bas is  and regular  housekeep ing. 
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  Monitor ing/Record Keeping .  Emp loys a va r iety  of  

observa tion methods  to systemat ica l ly  moni tor  th e  
col lec tions and  ad jacent  work  areas on a  regular  
bas is .   

 
  Detect ion/Response .  Quick ly , e ffect ively , and  

appropr ia te ly  take ac tion to preven t the spread o f  
an in fes ta t ion  when  i t  is  d iscovered.   

 
  Recovery .  A f ter  an in fes ta tion has been addressed  

and ac tions have been taken to e l iminate  i t ,  the  
area needs to be watched c lose ly  un ti l  i t  is  ev iden t  
tha t the  response techniques were success fu l . Once  
th is  has been  es tabl ished,  the area  can  be  routinely  
mon i tored  w ith the res t of  the  co l lec tions . 

 
Al though the presence o f pests  in the VLSB bui ld ing is  
chronic , fo l low ing the procedures out l ined in th is  document  
wi l l  resul t in  in fes ta tions wi th in the Museum becoming low  
in inc idence and sever i ty . Infestat ions wi l l  mos t l ikely  be  
found in ga l le ry  spaces , genera l use areas , and o f f ices,  
rather  than in the specimen cases . Awareness among a l l  
commun i ty  members and  v ig i lance from the  curator ia l  s ta f f  
is  required  for  bes t  resu lts .   
 
These recommenda tions are based  on a year ʼs exper ience  
mon i tor ing and erad ica ting infes ta tions in the MVZ, many  
consul ta t ions wi th pes t management exper ts , and l ibrary  
and  web research on  museum pes t  management . 
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2.1 .  INTRODUCTION 
 

1.  What  in format ion  
is  con tained  in th is  
chap ter? 

 
 
 
 
 
 
 

2.  Is  there  any 
information on  
speci f ic  p rotocols  for  
the  MVZ IPM 
program? 

 
 
 

3.  Why can ʼ t  the  MVZ 
cont inue  to  use  
pes tic ides  as  the  
pr imary  method  o f  
insec t  con tro l? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
This  chap ter  contains in formation  on : 
 

  the ra tiona l for  each componen t of the MVZ  
In tegrated  Pes t Management  ( IPM)  program.  

 
  necessary considera tions for  the implementation o f  

the  program. 
 
 
 
No. Th is  chap ter  prov ides  jus t i f ica tion for  the  pro toco ls  
tha t  are  presented in  Chap ter  3 . 
 
 
 
 
 
 
In the pas t,  pest ic ides were the pr imary method o f pes t  
contro l  in museum col lect ions . They were ef fec tive ,  
economical , and  easy  to app ly . 
 
Over the years we ʼve learned that exposure  to pest ic ides  
can cause a var ie ty  o f hea lth prob lems in humans2 , which  
inc ludes  bu t  are  no t  l imi ted  to : 
 

  nausea 
  vomit ing 
  dif f icul ty  in  brea thing 
  seizures 
  sk in  and eye  ir r i tat ion 
  adverse  changes in  memory  and  mood 
  cancer 
  physio log ica l de fects 

 
Pes tic ides can  also  damage col lec tions by : 
 

  deter iora t ing pro te ins such as fur , feathers, and  
wool 

  alter ing the color  o f  p igments 
  causing metal corros ion in i ron , brass, and other  

l igh t  co lored  meta ls3   
 
“Chemica l trea tments are par t o f the program, bu t are  
genera l ly  cons idered on ly  when al l  o ther  methods o f pes t  
e l imina tion have been exhausted . The app l ica tion of  
sma l le r  amoun ts o f tox ic  chemica ls  bene fi ts  the sa fe ty  and  
protect ion  o f the  s ta ff ,  pub l ic  and the  longevi ty  o f the  
col lec tion i tems themse lves .”— Pa t Ke l ley , Insec ts  
L imi ted ,  persona l correspondence . 
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2.2 .  PREVENTION  
 

1.  What  is  the  
purpose  o f  
preven tion? 

 
 
 
 
 
 
 

2.  How do pes ts  
enter  the  MVZ? 

 
 
 
 
 
 
 
 
 
 
 
 

3.  To wha t  are  pes ts  
at trac ted? 

 
 
 
 
 
 
 
 
 
 
 

4.  What  ac tions  can  
be taken  to lessen  the  
chance  o f  in festat ion? 

 
 
 
 
 
 
 
 
 
 

 
 
The  purpose  o f  preven tion is : 
 

  to reduce a t trac tan ts  that  increase pes t numbers or  
lead  to  in festat ion 

 
  to crea te ba rr iers  which block access to the  

museum environment and  specimens 
 
 
 
Pes ts  can en ter  the  MVZ v ia a number  o f  rou tes: 
 

  bor ing holes or  us ing  ex is t ing  openings 
 

  carr ied  in  by  people  on  persona l objec ts  or  f ie ld  
equipment 

 

  found on loan specimens and/or  in pack ing  
mater ia ls  

 

  can be present in food/ food con ta iners that are  
brough t  into  the  MVZ 

 
 
 
Pes ts  are at trac ted to : 
 

  specimens 
  paper /pack ing  mater ia ls  
  plan ts 
  carpe ts 
  artwork 
  l i tera ture 
  wood fu rni ture 
  food  s tored  in  the  MVZ 

 
 
 
Prevent ion  techniques  can  be  grouped in to  2  categor ies: 
 

1.  Cultural Cont ro ls:  pol ic ies and procedures that can  
be implemented . 

 
2.  Mechanical  Contro ls:  techniques to  l im it pes t  
habi tats  and  c lose o ff areas where pes ts  enter  the  
Museums. 
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2.2 .1 .  Cultural  Cont ro ls 
 

1.  INSPECT  for  pes ts  
 
 
 
 
 
 
 
 
 
 
 
 

2.  Where  are 
inspect ions  
conduc ted? 

 
 
 
 
 
 

3.  What  are  ways  to  
make  the  Museum 
less  a t trac tive  to  
pes ts? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ALL  mater ia l  needs  to  be  inspec ted  be fore  i t  comes in to  
the  co l lec tions  areas . Th is  inc ludes: 
 

  new acqu is i t ions 
  loan  mater ia ls  
  packing mater ia ls  
  f ie ld  equ ipment 
  books /l i te ra ture 
  plan ts 
  furn i ture 

 
 
 
Al l  inspec tions shou ld be done in the 1s t  f loor  prep lab  
where mater ia ls  can be frozen and quarantined befo re  
being brought  to  the  main col lect ions areas .  
 
Inspec tions shou ld NEVER  be conduc ted  in the ma in  
col lec tions  or  ad jo in ing  areas.   
 
 
 
Housekeeping  and in ter ior  maintenance o f col lec tions and  
common-use  areas  el iminates she lter  and  food for  pests .   
 

  Clut ter  and  trash  shou ld  no t be a l lowed to  
accumu la te . 

 

  Storage and pack ing mater ia ls  shouldn ʼ t  be al lowed  
to accumu la te i f  they aren ʼ t  being pu t to use.  
Pack ing peanuts made o f ce l lu lose should be  
discarded  immed ia te ly . 

 

  Collec tions areas should be c leaned regu lar ly  so  
organ ic  mater ia l  does no t bu i ld-up on su r faces,  
especia l ly  f loors . 

 

  In addi t ion to rout ine c lean ing o f d ir t ,  dus t, hair ,  
and foodstu f fs , a thorough c lean ing of the  ent ire  
fac i l i t ies  mus t be  done once  a  year . 

 
Proper storage  of spec imens and o ther  mater ia ls  pro tects  
col lec tions by keeping pests  out and inhib i t ing the spread  
of  pes ts  ins ide  infested  cases. 
 
Environment of  col lect ions areas:  F luctua tions in  
temperature and  re lat ive humid i ty  (RH)  can  cause damage 
to the co l lec t ions and promote pes t ac tiv i ty4. A c l ima te-
contro l led env ironment w i th pos i t ive air f low is  op tima l for  
deterr ing  pes ts . 
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4.  EDUCATION  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.2 .2 .  Mechanical  
Cont ro ls 
 

1.  SURVEY  the  MVZ 
premises for  rou tes  
pes ts  can  use  to  ga in  
entrance  to  the  
Museum. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mon i tor  the col lec tions areas on a regu lar  bas is  to ensure  
tha t a cons tant low tempera ture /low RH environment i s  
ma in tained .   
 
 
 
The key to a successfu l  IPM program is  to involve  
everyone who comes in con tac t wi th the  col lec tions by  
ra is ing awareness  and encourag ing  communi ty  
par t ic ipa tion. 
 
Unless al l  persons who have access to the col lect ions  
areas are made aware o f the IPM po l ic ies and are g iven  
incen tives to fo l low  them, i t  w i l l  be impossib le  to  
success ful ly  avoid pes t  in fes tat ions . 
 
I t  is  cruc ia l  that an ef for t is  made to con tinual ly  educate  
the  MVZ communi ty  in  proper  pes t avoidance  prac t ices .   
 
I t  is  a lso necessary to keep the en tire commun ity  up- to-
date on  the  curren t  s ta tus  o f the IPM program. 
 
 
 
 
 
 
En try  po in ts  to the Museum are : 
 

  Doorways .  There are 6 doors and  an  eleva tor  that  
open onto the 3r d  f loor  co l lec tions . The Pel t Room  
(1143  VLSB)  is  accessed through 2 se ts  o f  doub le  
doors . Current ly , none o f  the doors have door  
sweeps  insta l led and  ai r f low in to the Museum is  
s trong , espec ia l ly  a t n ight . 

 

  Windows.  Rooms  3104 and 3192 in the  MVZ have  
windows  tha t  open to  the  ou ts ide .  

 

  Floor Dra ins .  There  is  1 f loor  drain  in  the Pel t  
Room and  numerous o thers  throughou t the Museum 

 

  Vent ilat ion System.  VLSB has a common 
vent i la t ion  sys tem that  cou ld a l low pes ts  from other  
areas  o f  the  bui ld ing  to  ga in  access to  the  MVZ. 

 
  Holes 

 
  Cracks 

 
  Junct ions  between the wal ls  and f loors 
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2.  Specimen Cases 
 
 
 
 
 
 
2.3 .  MONITORING/ 
RECORD-KEEPING  
 

1.  What  is  the  
purpose  o f  mon itor ing 
the  co l lec tions  areas? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.  Are  there  d i fferen t  
types o f  mon i tor ing? 

 
 
 
 
 
 
 
 

Areas for  or  near col lect ions mus t be inspected for  
damage and  repaired immediately  i f  damage is  found.   
 
Inaccess ib le spaces , such as drop cei l ings and vent i lat ion  
ducts , can eas i ly  h ide prob lems and are di f f i cul t to survey  
and moni tor . Whi le i t  i s  not feas ib le or  poss ib le to  
e l imina te the drop ce i l ings or  mod i fy  the vent i lat ion  
system, be mind fu l  tha t  areas such as these  ex is t and  are  
poss ib le  sources  o f  in fes ta t ion . 
 
 
 
Specimen cases pro tec t spec imens from pests ,  
f luc tua tions in the env ironment, and l ight . They shou ld be  
regular ly  moni tored for  fau l ty  sea ls  and  maintenance  
problems,  and  repaired as  needed . 
 
 
 
 
 
 
There have been numerous cases in the l i terature 5 of grea t  
works and sc ient i f ic  ma ter ia ls  being lost ove r  the years to  
pes t in fes ta tions . 
 
The  purpose  o f  mon ito r ing is : 

 
  to quick ly  detect pest ac tiv i ty  in the MVZ col lections  

and associated workspaces be fore a  sma l l  
containable prob lem blossoms  in to  a  ca tas trophe . 

 
For  the  mos t par t,  pes ts  are  s i len t and unseen,  so wi thou t  
mon i tor ing  they  can  go  unchecked for  years .  
 
“To respond to a s i tua tion, we mus t character ize the  
background s i tuat ion before o ffer ing a he lpfu l  s trategy .  
The answers are no t mechanis t ic , c lear-cu t, or  withou t r isk  
of  fa i lure .”6  
 
 
 
Yes !  I t  is  impor tant  to mon i tor  for  pes ts  and moni tor  the  
env ironment because they prov ide d i f ferent k inds o f  
information. 
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3.  Where  is  i t  
impor tan t  to moni tor? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pest Monitoring 
tells you… 

Environmental 
Monitoring tells 
you… 

Bas el i ne  i n f or mat io n  o n th e 
ins ec ts  p res en t  i n  t h e 
co l lec t i ons  
 

Bas el i ne  i n f or mat io n  o n 
MV Z e nv i r o n me nt  

How p es ts  e nt er  t he  MV Z 
 

I f  c on d i t io ns  w i l l  su p po r t  
pes t  ac t iv i ty  

Wh er e p es ts  ar e i n  t h e MVZ 
 

I f  y our  ac t i o ns  ar e c ha n gi n g 
th e env i r on me nt  

How ma ny  pes ts  th er e ar e 
in  t he  MV Z 
 

I f  IP M pr ot oco ls  ar e 
work in g 

I f  th e c o nt r o l  s t r a te g i es  ar e 
work in g 
 

 

I f  th er e is  a n ou tb re ak  
 

 

Wh at  are  t h e t ar g et  i nsec t  
spec ies  
 

 

Wh at  se as on a l  po p ul at i on  
f luc tu at io ns  a re  occu r r i n g 

 

 
Taken together , these two types o f moni to r ing can he lp  
determine s tra teg ies to e l im inate fu ture  access and  
surv iva l  of pests  in the col lec tions . Moni to r ing can a lso  
ass is t in  eva lua ting o f ef fec tiveness  o f any trea tment  
action  tha t  is  taken. 
 
 
 
Pr ior i t ize  mon itor ing in areas  tha t house  specimens or  a re  
poin ts  o f  en try  to the Museum. 
 
Keep in mind tha t no t a l l  spec imens are c reated equa l.  
Whi le i t  is  necessary to moni tor  a l l  areas where col lect ions  
are housed , pests  w i l l  be more at trac ted  to a b ird or  
mammal s tudy sk in than they w i l l  be to a sealed e thano l  
jar .  
 
Also , the VLSB bui ld ing houses four  large natu ral  h is tory  
museums and a l ibrary , a l l  o f which have at trac tants  to  
pes ts . As the bui ld ing is  re lat ively  unprotec ted , i t  is  
poss ib le  for  pes ts  to travel throughou t the bui ld ing. I t  i s  
impor tan t to remember tha t the MVZ is  not a c losed  
env ironment and how o ther  co l lect ions in  the bui ld ing  
manage pes t preven t ion may a f fect the  presence o f  
insec ts  in the MVZ.  
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4 .  How many  insects  
in the col lect ions are  
too  many? 
 
 ESTABLISHING 
ACTION 
THRESHOLDS  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.  Who should  
mon i tor? 

 
 
 
 
 
 
 
 
 

6.  What  is  the  
purpose  o f  keeping 
records  o f the 
mon i tor ing  process?   

 
 
 

Creat ing act ion thresholds  pr ior  to beginning the  
mon i tor ing  program is  absolu te ly  necessary .   
 
Ac tion thresholds re fer  to the level o f pes t popula tions tha t  
mus t be reached be fore ac t ion is  taken to avoid damage 
done by them. Thresholds help de termine both the need  
for  con tro l  act ions and  the  proper  t iming  o f such ac t ions .   
 
Inc luding a  wr i t ten  ac tion threshold in the  IPM program  
presen ts  a c lear  s ta tement o f inten tions be fore an  
infes ta tion event occurs . This  guidance  can preven t under  
or  over-reac tions to pes t prob lems by those  who respond  
to  the  s i tua t ion . 
 

Examples :   
  High act ion threshold .  Finding one museum  

pes t in  a trap near an  ex i t door  does no t  
indica te the co l lec tions are in immedia te  
danger , but does warran t increased v ig i lance  
in that  area.  More  frequen t  moni tor ing  should  
cont inue , but no response is  necessary  
unless  more pes ts  appear  in  the  trap .   

 
  Low act ion threshold.  Finding insec t frass  

and cas ings  in  a c losed case warrants  rapid  
response . I f  ev idence o f pes t ac t iv i ty  i s  found  
in the immedia te v ic in i ty  of  spec imens , act ion  
is  needed  be fore pes t damage appears .  
Remov ing spec imens, freez ing them and  
app ly ing pes tic ide would be the proper  
action . 

 
 
 
Members of  the MVZ communi ty  who  are  invested in the  
col lec tions should conduc t moni tor ing . Use of ou ts ide  
vendors or  free s tudent labor  wi thou t superv is ion may  
resul t in  missed  infesta tions.   
 
Mon i tor ing is  par t o f co l lect ions main tenance and care  
and , there fore , should be a shared responsib i l i ty  o f the  
Sta f f  Cura tors .   
 
 
 
Ma in tain ing accura te and up- to-da te records of a l l  
mon i tor ing and in fes ta tion ac tiv i ty  a l lows for  be t ter  
assessment of the IPM program and enables fu ture  
s i tuat ions/prob lems to be solved more productively  and  
ef f ic ien tly .   
 
Pas t e f for ts  mus t be documented to evalua te i f  current IPM  
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2.4 .  DETECTION/ 
RESPONSE 
 

1.  What  is  the  goal   
of  de tec ting  and  
responding to  
ev idence of  pes t 
activ i ty? 

 
 
 
 
 

2.  What  type  o f 
response  op tions   
are avai lable  i f   
an in fes ta t ion  is  
d iscovered? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.5 .  RECOVERY 
 

1.  How do I  know 
when  i t ʼs okay  to 
return  to  normal  
opera ting  
procedures? 

 
 
 
 
 
 
 
 

s tra tegies are work ing . Thorough record keeping wi l l  a l low  
for  easy  modi f ica t ion  o f  IPM program components . 
 
 
 
 
I f  an in fes ta tion is  d iscovered , a quick , safe , ef fec t ive  
response  is  requ ired  to  preven t the spread  of  in festat ion .   
 
There mus t be a ba lance between the avai lab i l i ty  o f  
resources and the accep table level o f pes t activ i ty . When  
the pre-determined thresholds are  reached ,  i t  is  t ime to  
respond to  ev idence of  pes t presence . 
 
 
 
The MVZ can ut i l ize several techn iques for  the phys ica l  
contro l  o f an  in festat ion : 
 

  Temperature  Cont ro l .  Ob jects  are put  into  the  
walk- in freezer set  to -27 °C for  one  week . At th is  
temperature , as long as the mater ia ls  are p roper ly  
packed , a l l  museum pests  that pose a threa t to the  
MVZ shou ld  be  k i l led7 . 

 
  Chemica l Control .  Nyguard and Tempo may be  

used in the a f fec ted area once the specimens have  
been  removed for  freez ing .   

 
  Anoxic Treatments .  N itrogen , argon  or  carbon  

diox ide is  used to a l ter  the a tmosphere that the  
specimen and the pes t inhabi t .  Th is  is  a  v iable  
trea tment for  smal l  e lec tron ics and specimens tha t  
would  be damaged dur ing the  freez ing process.  Ki ts  
are avai lable  on l ine . 

 
 
 
 
A fter  an in festat ion has been addressed and  actions have  
been taken to e l imina te i t ,  the area needs to be wa tched  
c losely  unt i l  i t  is  ev iden t tha t the response techniques  
were success ful . Once th is  has been  es tabl ished , the  area  
can be  rou tinely  mon itored  w ith the res t o f  the co l lec tions . 
 
“Once an area has been c leared o f an ex is t ing in fes ta t ion ,  
the s taf f should be v ig i lan t in keeping fur ther  pes ts  from  
enter ing the  area .  Th is  is  done through isolat ion ,  
inspect ion , and  trea tment o f new or  re turn ing specimens .  
If  th is  is  done , the r isk  of fu ture in fes ta tions in th is  area  
becomes very low . Pest ic ide appl icat ions should no t be  
necessary un less  new ac tiv i ty  is  spo t ted .”— Pat  Ke l ley ,  
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2.6 .  CONCLUSION 
 
 
 

Insec ts  L imi ted ,  persona l  correspondence .   
 
 
 
 
I f  the IPM program is  work ing , a l l  t ime  shou ld be spen t on  
preven tion and main tenance  and next  to none on  dea l ing  
with l ive pes ts  and in fes ta t ions  in  the  col lect ions. 
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3.1 .  INTRODUCTION  
 

1.  What  in format ion  
is  con tained  in th is  
chap ter? 

 
 
 
 
3.2 .  PREVENTION  
 
Cultural  Cont ro ls  
 

 INSPECT  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
This  chap ter  contains in formation  on : 
 

  speci f ic  pro tocol for  each component  o f the MVZ  
IPM program. 

 
 
 
 
 
 
 
INSPECT  and TREAT  ALL  ma ter ia l  be fore  i t  comes  in to  
the  co l lec tions  areas .  
 
Al l  inspec tions mus t be conduc ted ONLY IN THE 1S T 
FLOOR PREP LAB .  Inspect ions must not be done in  
any o f  the co l lec t ions  areas or  adjo in ing work areas.  I t  is  
extreme ly impor tan t that the freezer in the Prep Lab  
rema ins  as the only  way  tha t mater ia ls  come into the MVZ. 
 
Al l  incoming  spec imens  to the co l lec tions  absolu te ly  MUST  
be tracked on the PEST CONTROL FREEZING RECORD 
Excel  sheet  so that we have a record  o f when they  were  
las t frozen , how long , and when they en tered into the  
Museum co l lec tions .   
 
I f  the PEST CONTROL FREEZING RECORD is  no t  
ma in tained , prob lem so lv ing is  severely  l imi ted  once  an  
infes ta tion ar ises . 
 
Ma ter ia ls  tha t need to be inspec ted / trea ted inc lude (but  
are no t l imi ted to) : 
 

  New acquis i t ions 
  Loans  from o ther  ins ti tut ions 
  Loan  re turns 
  Pack ing  mater ia l  
  Fie ld  equ ipment 
  Books/Li tera ture 
  Supp l ies  tha t wi l l  be brough t  in to  the co l lections  

areas 
  Furni ture 
  Plan ts  
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 HOUSE-  
KEEPING 

 
 
 
 

INSPECTION PROTOCOL 
 

1)  Open a l l  boxes ,  cases,  or  bags  and remove a l l  
objec ts  to  de termine i f  ev idence  of  infestation is  
presen t .   

(See Append ix  4 .1 .5 . fo r  a pho to  
example o f pest ac t iv i ty  in a  
specimen case) 

 
2)  Freeze i tems tha t won ʼ t  be damaged by  the f reez ing  

process (see Append ix  4 .1 .2 . for  spec i f ic  proto l)  in  
the  wa lk- in freezer  loca ted  in  the  Prep Lab.  ALL  
ITEMS COMPOSED OF ORGANIC MATERIAL,  w ith  
a few except ions , MUST BE TREATED IN THIS  
MANNER .  

 
Excep t ions  are: 
-  I tems that are too sens it ive to the ef fects  o f        

freez ing . 
-  Elec tronics  sensi t ive to  freez ing . 
 
I tems tha t canno t be frozen mus t be t rea ted wi th  
anoxia .  K i ts  are avai lab le  on l ine  and can be  
purchased  a t the expense  o f the researcher /v is i tor . 

 
3)  Curator ia l  s taf f needs to be v ig i lan t about packing 

materials  rece ived ! ! Even i f  spec imens do not  
need freez ing ( i .e ., f lu id  spec imens) , a l l  pack ing  
mater ia l  must be frozen or  d iscarded .  
B iodegradable  pack ing peanuts mus t ALWAYS be  
immedia te ly  d iscarded. 

 
4)  Plants in the MVZ :  Be fore br ing ing in a houseplan t  

or  f lowers , they need to be inspected to make sure  
they do no t have pes ts  on them. Greenhouse cut  
f lowers are best i f  i t  i s  absolu te ly  necessary to have  
greenery  in  the  MVZ.   

 
Local cu t wi ld f lowers are NOT ALLOWED  ins ide the  
MVZ. 

 
 
 

HOUSEKEEPING PROTOCOL 
 

1)  Offices .  Food,  d ir ty  d ishes , f ie ld equipment or  
anima l cages  should never  be s tored  in  o f f ices.   

 
The Sta f f Cura tors  should inspec t of f ices  EVERY 3  
MONTHS  to ensure housekeeping s tandards  are be ing  
ma in tained .   
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2)  Garbage/Unwanted Clutter .  I tems  and mater ia ls  
not be ing used shou ld be disposed of and not a l lowed  
to s i t  around for  a long t ime. EVERY 6 MONTHS do a  
sweep o f the col lec tions and work areas to remove any  
i tems  that  are no t being  used . 
 
Garbage shou ld cont inue to be taken ou t on a DAILY  
bas is—especial ly  food garbage . I f  there is  an even t  
with food  a t a t ime when the custodia l  s ta f f is  no t  
avai lab le ( i .e. ,  Fr iday  n igh t or  weekends) , indiv iduals  
should take ou t the garbage themse lves to the  
dumps ters  at the load ing dock ins tead  o f leav ing  i t  for  
the  cus tod ia l  s taf f . 
 
3)  Food in the MVZ.  A po l icy  tha t prohib i ts  the long-
term storage o f food in ANY of the col lect ions areas o r  
adjo in ing  workspaces must  be ins ti tu ted . 

 
Sta f f ,  a l l  cura tors  and lab members (anyone  wi th desk  
space) are responsib le for  keeping thei r  of f ices c lean  
and  free  o f food and  d ir ty  d ishes .  

 
Food CAN  be s tored in the Herp Lounge or  Fron t  
Of f ice.  Food s tored in  e i ther  a sealed g lass, meta l or  
Tupperware  con ta iner  is  acceptab le for  a day or  two in  
your  personal workspace, but long- term food s torage ,  
even in one o f these containers , i s  s trongly  
d iscouraged .  Re fr igera te food  whenever  feas ib le . 
 
Food  should no t be  le f t out  overnigh t in  these areas : 

  Collec tions  areas /Work  a reas 
  Grinnel l-Mi l ler  L ibrary  (GML) ( journa ls  are  

s tored here)  
  Herp Lounge ( l i terature is  s tored  here) 

 
Plas tic  bags , cardboard boxes, and d ir ty  d ishes mus t  
NEVER be  le f t out . 
 

(See Append ix  4.2.4. for  sample  
s ign  to  pos t  in common areas)  
 

4)  Spr ing-C leaning.  Per form ANNUAL  spr ing-c lean ing  
of the MVZ a f ter  Cal Day . A major  c leaning  should  
inc lude: 

 
  Non-col lec tions areas (s ta irways , e levator ,  

land ings,  emergency  rou tes ,  hal lways) 
  Al l  col lec tions areas 
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 PROPER 
STORAGE 

 
 
 
 

Spr ing-c lean ing should inc lude but not be  l imi ted to  
these tasks : 
 

  Sweep ing /Vacuuming/Dus t ing : The enti re  
col lec tions areas must be swep t and vacuumed.  
Al l  f loors , benea th furn i ture and the top of cases  
should be  vacuumed  EVERY 6 MONTHS .  Dust  
tha t has accumulated on the top o f cases or  
bookshelves  shou ld be removed by vacuuming  
and then dus ting. Spec ia l  at tent ion shou ld  be  
given  to  the  fo l lowing  areas: 

-  Gr inne l l-Mi l le r  L ibrary  
-  Pel t  Room (1143  VLSB) 
-  Floor  and shelves in the s torage hal lway  
( this ha l lway should be sor ted and  
unusable  pack ing mater ia l should be  
discarded on a  SEMI-ANNUAL basis )  
 

  Spray  F loors  wi th  Pes tic ide : App l ica tion  of  
Nyguard and Tempo pest ic ide on l ino leum f loors  
( inc luding Pel t  Room) should be  done EVERY 6  
MONTHS .  One o f those appl icat ions should  be  
done immedia te ly  a fter  the annua l spr ing-
c lean ing is  comple te . Contact U .C. Pes t  
Management to schedule a spray ing  
appo in tmen t .  

(See Append ix  4.3.5 . for  contact  
information)  

 
The  en tire  MVZ commun i ty  mus t par t ic ipa te . Du tie s  
should be  div ided  as fo l lows :  
 

  Curators/Staff :  c lean  the ir  of f ice  spaces 
  Students/Postdocs:  c lean  their  lab/desk space  

and  as  a  group  c lean  their  o f f ice 
  Curator ial Sta ff :  c lean cura tor ia l  area and  

col lec tions  areas 
  Group work:  groups are ass igned  to c lean  

hal lways , the repr in t room, the Herp Lounge ,  the  
GML,  and the front  o f f ice . 

 
 
 
Pro tec t the col lect ions by keep ing pes ts  ou t and inhib i t ing  
the  spread of  pes ts  i f  i tems contained ins ide cases a re  
infes ted . 
 

STORAGE PROTOCOL  
 

1)  Specimen cases  shou ld  be  inspec ted  on an  
ANNUAL  bas is .  Look for  faul ty  gaske ts , ha rdware ,  
and any damage to the  frame and wal ls  of each  
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 ENVIRONMENT 
OF COLLECTIONS 
AREA 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

case. 
 
2)  Specimen cases should never be open fo r  more  

than a  few hours  a t  a  t ime . 
 
3)  Specimens should ALWAYS be placed in a case or  

sealed con tainer  a t the end o f the day—never lef t  
out , exposed  to the air  overnight . 

 
4)  Al l  moun ts in the gal lery  shou ld be enc losed in  

Plex ig lass  d isp lay cases  ( the  Cal i forn ia Condor  
moun t is  an examp le o f a s tandard P lex ig lass  case).  
A P lex ig lass case costs  approx imately  $150 .00-
$200 .00. However , th is  is  a long- term investment ,  
as a case  w i l l  las t  approx imate ly  40  years .  

 
5)  Plas tic  con ta iners w ith proper ly  f i t ted l ids  or  ro l l ing  

specimen cases shou ld be used for  the  temporary  
s torage  and transport  o f  spec imens.   

 
 
 
The  MVZ mus t be mon i tored  to ensure  tha t a constan t low  
temperature /re la t ive humid ity  (RH) env ironment is  
ma in tained . The ul t imate goa l shou ld be a c l ima te-
contro l led env ironment wi th pos i t ive a i r f low in a l l  
col lec tions  areas . 
 

ENVIRONMENT PROTOCOL 
 

1)  Set  env ironmental  parameters: 
 

  65°F ±  5 °F     
50% ±  5% RH 

 
  Place da ta loggers throughou t col lec t ions  

EVERY 6 MONTHS  to de termine s ta tus  of  
env ironmental  cond i t ions . Col lec t data for  a  48-
hour per iod. I f  f luc tua tions are presen t , con tac t  
the  bui ld ing manager to determine i f  a remedy is  
poss ib le .   

 
2)  Contempla te c lean ing the ven ti la t ion ducts  EVERY 

YEAR i f  there  are considera te f luc tua t ions in  
temperature and RH and /or  there is  ev idence  of pes t  
activ i ty  in  the  v ic in i ty . 

 
 
 
 
 
 

For  col lec tion  spaces 
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 EDUCATION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Mechanical  Cont ro ls 
 

 BUILDING 
STRUCTURE 

 
 
 
 
 
 

A con tinuous e f for t must be made to keep the MVZ  
commun i ty  educa ted in proper pes t avoidance prac tices  
and up- to-da te on the curren t IPM program protocols  and  
pol ic ies . 
 

EDUCATION PROTOCOL 
 

1)  ONCE A YEAR these  meetings need  to be  
schedu led : 

  IPM program upda te presen ted a t cura to r  
mee ting to Facu lty  Curators  and cura tor ia l  s ta f f  
(15 minu tes  max .)  
 
  IPM program workshop  given to  each lab  
group  (15  minu tes  max .)  

 
  IPM program evalua tion  meeting wi th Sta f f  
Curators  and the Prep Lab Manager to d iscuss  
current  is sues , lates t f indings , poss ib le  
improvements , and  updated goals  for  mon itor ing ,  
recordkeep ing,  e tc . (1-2  hours)  

 
2)  At the beg inn ing o f EACH SEMESTER ,  Sta ff  
Curators  shou ld hold a tra in ing sess ion  on pest  
management and iden ti f icat ion for  a l l  curator ia l  
ass is tan ts  (approx . 1 hour) . 
 
3)  Pos t IPM f lyers , pos ters  and maps in h igh  tra f f ic  
areas  and  around  the  ga l lery . 

 
(See Append ices 4 .1 .4 , 4 .2 .4 and  
4.2 .5  for  examples)  

 
4)  CREATE ACCOUNTABILITY. At s taf f /s tuden t  
tra in ing sess ions,  create accoun tab i l i ty  by  requir ing  
tha t  par t ic ipan ts  s ign  a  MVZ IPM con trac t .  
 

(See Append ix  4 .2 .3 for  example  
of  IPM con tract)  

 
 
 
 
 

BUILDING STRUCTURE PROTOCOL 
 
 
ONCE A YEAR the MVZ fac i l i t ies  mus t be  surveyed for  
s truc tura l  damage and  any  damage found must be repai red  
promptly . 
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 DOORS, 
WINDOWS, AND 
FLOORS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1)  Conduc t a bu i ld ing survey to de termine  areas  
around  the  MVZ that  need  repair . 
 
2)  Repair  wal ls ,  f loors , and  ce i l ings ,  i f  necessary. 
 
3)  Seal  any holes  or  cracks  tha t  are  d iscovered .  
 
4)  Seal  f loor  

 
 
 

DOOR PROTOCOL 
 
The  fo l low ing  doors  need to  be  f i t ted  w ith  door sweeps : 
 

  4 Emergency Exi ts : Rooms 3014 (Sound Lab) and  
3088 (K l i tz /Dunaway o f f ice) , hal lways near Room 3193  
(Raur i  Bowie ʼs  o f f ice)  and  Amph ib ia  Web stat ion 
 
  Main  double  door to  3 r d  f loor  ga l lery  space 

 
  Double  doors  to  Quaran tine room on  3r d  f loor  

 
  Double  doors  to  Room 1143  (Pe lt  Room)  on 1 s t  f loor  

 
  Opt ional:  Door to Herp Lounge. Consider  insta l l ing  
a door sweep and c los ing the door at the end of each  
day. 

 
EVERY DAY:  Doors  tha t access  the col lect ions areas  from  
other  par ts  o f VLSB should  rema in  c losed .   
 
EVERY YEAR:  Doors f i t ted wi th sweeps  need to  be  
inspected to ensure they are func tioning  and tha t no  
repair s  are  necessary .   
 

WINDOWS PROTOCOL 
 
Bo th Room 3104 and 3192  have  windows tha t open . These  
windows and any o thers near the col lect ions mus t rema in  
c losed  a t  a l l  t imes .   
 
EVERY YEAR:  Inspect  a l l  w indows to  ver i fy  that  sea ls  and  
hardware are func tioning proper ly . Make repairs  as  
necessary.   
 

FLOOR PROTOCOL 
 
Inspec t f loor  dra ins  dur ing  regular  moni tor ing  rou tine.   
 
Consider  ins ta l l ing sel f-seal ing f loor  drains that a l low  
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 SPECIMEN 
CASES 

 
 
 
 
 
 
 
 
 
3.3 .  MONITORING/ 
RECORD-KEEPING  
 

 MONITORING 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

l iqu id  to drain bu t b lock  insec ts  from en ter ing .  
Doors to specimen cases shou ld rema in c losed a t a l l  
t imes .  The excep tion is  when  work  is  being  done to  
specimens remaining in the cases . Spec imens in o f f ices  
and prepara tion areas should be  kep t in cases or  in p las tic  
boxes  wi th  a proper ly  f i t ted l id when  not  in  use.   
 

SPECIMEN CASES PROTOCOL 
 
Set s tandards fo r  cabine t cons truc tion. Survey cases for  
current  condi t ion  and record  current  condi t ion s ta tus . 
 
EVERY YEAR: Check al l  cases to ensure that a l l  gaske ts ,  
hardware and f rame/metal ex ter ior  are in work ing order .  
Replace  worn  par ts  as necessary  and upda te  records. 
 
 
 
 
 
 
The management o f  moni tor ing , da ta col lec tion , and  
col la t ion should be the responsib i l i ty  of one  Sta f f Cura tor  
(with  add i t ional  suppor t  f rom the other  Sta ff  Curators) .   
 
This  person wi l l  have to take add it ional t ime  at the end of  
each year to prepare reports  and summar ies to in form  
other  s ta f f  o f the pes t  management  resu l ts . 
 
The moni tor ing , data co l lec tion and co l lat ion w i l l  mos t  
l ikely  take the cura tor ia l  s ta f f abou t 2  days  every mon th of  
man-hours (which would be from the combined ef for ts  o f  
Sta f f Curators , Curator ia l  Ass is tants ,  URAPs, Work-Study  
Studen ts , etc .) .   
 
Keep in mind tha t t ime spen t mon itor ing, c lean ing , and  
app ly ing pes tic ide  can be  var iable. 
 

INSECT TRAPS PROTOCOL 
 
STICKY TRAPS 
 

1)  Place  s t icky  traps  in  the  fo l lowing  locat ions :  
  1 trap per  spec imen  case 
  Door to  Sku l l  Room 
  Main  doors to  3 r d  f loor  ga l le ry  
  Ins ide  doors  to  Pe lt  Room 
  Along  shelv ing  and  under  pel ts  in Pe l t Room 
  Along window s i l ls  (GML,  Herp Prep Lab , the  

curator ia l  area ,  a l l  o ff ices)  
  Door to  GML 
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  Door to Room 3140 (Herp . Ske ls . & Research  
Storage  Room) 

  Near drain  in Room 1143 and  any o ther  drain  
loca tions  in  the  MVZ 
 

2)  Wri te  da te  and  trap  locat ion  on each  trap . 
 
3)  Moni tor  traps  not  in cases  ONCE A MONTH  

  I f  an insec t is  found , use a Micron pen to do t  
a c irc le around i t  and then do t a l ine to the  
edge o f the paper where  you can wr i te the  
date. 

  Record insect act iv i ty  on moni tor ing shee t  
and trans fer  information into  compute r  
database . 

 
4)  Moni tor  traps in cases ONCE A YEAR .  Fol low steps  
above  i f  insec t is  found . 
 
5)  Replace traps as they become un-st icky and/or  fu l l  
of debr is . Make sure insect information wr i t ten in trap  
is  recorded be fore  discard ing . 

 
LIGHT TRAPS 
 

1)  Place  l igh t traps  in the fo l lowing loca tions :  
  Room 1143  (Pel t  Room) 
  Curator ia l  area 
  Herp Prep  Lab 
  Herp Lounge 

  3r d f loor  ga l lery , a long wal ls  where  
there  are out le ts , especia l ly  in areas where  
food i tems are s tored ( i .e. , Ted ʼs trough ,  
outs ide  Room 3189  [map  room])  

  Entrance  to  GML 
  Hallways to  o ff ice spaces (see Appendix  

4.3 .4 . for  map o f curren t trap locat ions on 3r d  
f loor)  
  Outs ide  o f Room 3144 (Sku l l  Room),  
near  e leva tor  

  Ins ide  door  to Room 3140 (Herp . Ske ls . &  
Research  s torage) 

  Ins ide  Room 3104 ,  bo th  o f f ice  and  an teroom. 
 
2)  Moni tor  traps  ONCE A MONTH 

  I f  an insec t is  found , use a Micron pen to do t  
a c irc le around i t  and then do t a l ine to the  
edge o f the paper where  you can wr i te the  
date. 

  Record insect act iv i ty  on moni tor ing shee t  
and trans fer  information into  compute r  
database . 
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3.4 .  DETECTION/ 
RESPONSE 
 
 
 
 
 
 
 
 
 
 
 
 
3.5 .  RECOVERY 
 
 
 
 
 
 
 
 
 
 

 
3)  Replace s t icky shee ts  as needed . Make sure insec t  
information is  recorded  be fore  d iscarding. 

 
DERMESTID LARVAE MONITORS  
 
These moni tors  were used in Room 1143 (Pel t Room) to  
determine i f  insec ts  were on the she lves .  I f  the room  
needs mon i tor ing again , i t  is  recommended that new larvae  
mon i tors  be  purchased . 
 
PHEROMONE TRAPS 
 
Pheromone traps are not cu rren tly  used in the MVZ, bu t  
they  are a poss ib i l i ty . I f  s t icky and  l igh t traps are no t  
work ing sat is fac tor i ly , the re are a number of onl ine  
vendors  tha t  supply  th is  k ind o f  insec t  trap . 
 
 

DRAIN PROTOCOL  
  
1)  EVERY MONTH :  Whi le moni tor ing s t icky  traps ,  

inspect drains to ensure they are no t an  access  
poin t  for  pes ts . 

 
 
 
 

DETECTION/RESPONSE PROTOCOL  
 
Ideal ly , no ev idence o f pes ts  wi l l  be  found whi le  
conduc ting rout ine moni tor ing . Real is t ical ly ,  there w i l l  be  
t imes  when  ev idence of  pes t act iv i ty  is  found .  
 
When  tha t happens , i t  i s  importan t to remember  tha t the  
response  shou ld  be  appropr iate  to  the  threa t .   
 
Please  refer  to Appendix  4 .1 .3 . for  the pro toco l used to  
s top an  in festat ion  and  preven t i t  from spreading . 
 
 
To ensure i f  the response measures were success ful , a  
prev ious ly  in fes ted  area mus t  be  wa tched  more c lose ly  
fo l low ing  an in fes ta t ion  event .   
 

RECOVERY PROTOCOL  
 

1)  Moni tor  the spec imens /area tha t was in fes ted every  
2-3 weeks. Fo l low the normal monitor in g  
procedures. Con t inue wi th more frequen t monitor in g  
for  approx imately  6  MONTHS .  
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3.6 .  CONCLUSION 
 
 
 
 

 
2)  During th is  per iod, document the in fes ta t ion event  

in af fec ted specimen catalog records and  in IPM  
records . I f  event has a lready been documented,  
check records to ensure  the in format ion is  accurate  
and  up- to-date. 

 
3)  Repair  any damage to objects , i f  poss ib le or  

necessary. 
 
 
 
This  manua l is  based on museum pes t  management  
research and exper ience at bo th the MVZ and o ther  
ins ti tu t ions . By na ture , IPM is  a h ighly  cus tomized process  
tha t shou ld a lways evo lve to f i t  the speci f ic  current  needs  
of  the  MVZ.   
 
Museum pes t con tro l  is  by na ture labor- intens ive , t ime  
consuming and never end ing . However , a l l  the  hard work  
is  we l l  wor th  the end resul t—a wor ld-c lass  natu ral  h is tory  
col lec tion  tha t is  conserved  for  future genera tions . 
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4.1.1. FREEZING/QUARANTINE PROTOCOL 
 

GETTING ITEMS READY TO FREEZE 
 
  When you a re ready to br ing i tems  in to  the  col lec t ions  area, take said i tems  

(and  any  assoc ia ted  pack ing mater ia l)  d irec tly  to the Prep  Lab on  the  1s t  f loor . 
 
  Make an  inven tory  o f a l l  i tems that  you ʼd  l ike  to br ing  in to  the  co l lec tions  area. 

1)   For  ALL  spec imens:   
o  Inc lude  tota l  coun t  o f  spec imens  per  box 
o  Note ca ta log or  col lec tor  numbers . I f  spec imens do no t  

have an Accn yet , a descr ip tor  of the Accn (ex. GRP Taylor  
Meadow 2009)  may  be used . 

o  Note  par t  types ( i .e . skul l ,  sk in , skel . ,  f lu id ,  e tc .)  
o   Give a br ie f  phys ical  descr ip t ion  o f non-spec imen  i tems . 

 
2)  For  Loan i tems : 

o  Note  Loan  number 
o  Note  per t inent  information from 1above) 
o  Check the  i tems aga ins t  the  invoice  shee t 

 
3)  Examples  o f  acceptable labels : 

o  Prep  Lab  Mater ia ls : “Bird Sk ins:  Accn 14456 (PLC 347,  PLC 
358 ) .   

o  Fie ld Work Mater ia ls : “GRP Taylor  Meadow 2009 , Mammal  
skul l  on ly-unc leaned  (JLP 3000 , 3002-3005) , Mammal  
comp.  skels .-unc leaned (JLP 3006-3050) , Bird Sk ins (CC  
2500-2580) ”  

o  Loan Mater ia ls : “Loan 3558, 5 mammal sk ins  & skul ls , MVZ 
226439-226443”  
 

  Get the sealable p last ic  con ta iners / l ids  from the Prep Lab walk- in fr idge. Make  
sure tha t they don ʼ t  have any cracks or  openings in them. For large in takes ,  
you can use a ro l l ing case from the quarant ine room on the 3r d  f loor . Large or  
oddly  shaped i tems can be wrapped in c lean plas tic  bags for  freez ing as long  
as the bags  are  sea led . 

 
  Clean out the in ter ior  o f the container  you choose (p last ic  or  meta l ro l l ing  

case) . I t  shou ld be comple te ly  c lear  o f any dir t  or  insec t cas ings ! ! If  this step  
is not done , it  w il l be impossib le to te ll if  there is insect act iv ity during  
the  freez ing/quarant ine  process .   
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4.1.1. FREEZING/QUARANTINE PROTOCOL (cont.) 
 

  Pack your i tems in the con tainer  nea tly ; make sure they wi l l  no t get  jumb led . I f  
you have more  specimens that  w i l l  f i t  in to the bo t tom o f  a box , e i ther  use  a new  
box or  care ful ly  layer  them. Separa te them wi th a th in layer  o f ba tt ing or  a  
cardboard  tray.  

o  DO NOT  pack mater ia ls  t igh tly . Th is  crea tes  a lo t i f  insulat ion , which is  
undes irab le . There  needs to  be  a lo t o f a ir f low be tween i tems in the box  
in order  for  the  i tems  to  reach  the  cr i t ical  tempera ture .  

 
o  ATTENTION! I f  the i tem(s)  are coming from a loca tion tha t is  co ld ( i .e . ,  

snowy , or  be low  30°F) , then specimens  need to remain  in the  Prep  Lab  
for  24 hours  be fore  be ing  placed  in  the freezer. Th is  wi l l  help acc l ima te  
any pes ts  to the warmer env ironment and reduce the r isk  of  their  ab i l i ty  
to  super-cool  once  in  the  freezer .  

 
  Once you have f in ished pack ing your i tems,  get a freezer s l ip from the door o f  

the  walk- in  fr idge  and  f i l l  i t  ou t wi th  the  appropr ia te  in formation.  
o  Note : you don ʼ t  have to pu t a l l  o f the in formation from the inventory / loan  

shee t on the freezer s l ip . Wr i te down the loan numbers /accn  
numbers /MVZ numbers .  

 
  Use your inven tory  shee t/ loan shee t to f i l l  out the PEST CONTROL FREEZING  

RECORD.  
o  The PEST CONTROL FREEZING RECORD is  loca ted on GROMIT. Fol low  

th is  pa th : MVZ Groups  Cura tor ia l  MVZ Documents  Prep  Lab  Pest  
Contro l  “Pes t_Con tro l_Freez ing_Records .x ls”  

o  Fil l  in  the  data  f ie lds  as  d irected . PLEASE BE SPECIFIC! :   
  For Loans : no te the loan number and quant i ty  and types o f  

spec imens . For  example : “Loan 666 : 32 Onychomys ,  comp le te  
skels” . 

  For Prep Lab /F ie ld Mater ia ls :  l is t  accns (or  accn  descr ip t ion) ,  
types of spec imens (s tudy sk in , skel , etc .)  and ca talog numbers .  
For  example:  “4 B ird  s tudy sk ins from Prep Lab:  Accn  14444  (PLC 
648 , 649 ,  650) ;  Accn  14445  (PLC 651)” . 

  I f  the i tem(s)  are coming  from ou t o f s ta te (even i f  they are  
or ig inal ly  from th is  s tate) ,  the prev ious location must  be  c lear ly  
noted—NO ABBREVIATIONS, PLEASE. 

  Mark the presen t da te in BLACK ;  wr i te the future dates in RED  to  
make  i t  c lear  that  the specimen has not  gone th rough  those  s teps  
yet .  

  Put your name on the en try  so  there is  a  record o f who packed  
wha t boxes .   
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4.1.1. FREEZING/QUARANTINE PROTOCOL (cont.)  
 

  Place your inven tory /loan shee t in the con tainer  w ith you i tems .  
Containe rs/Ro l l ing cases mus t remain frozen for  a min imum o f ONE WEEK .  
Wooden boxes,  paper produc ts  and pack ing mater ia ls  must remain in the  
freezer  for  a minimum of TWO WEEKS .  I tems are taken ou t o f the freezer  
EVERY THURSDAY and brough t to QUARANTINE. They must remain in  
QUARANTINE for  one  week be fore  they  are  b rough t in to  the  col lec tions  areas.   

o  How to  f i l l  ou t a Freezer  Sl ip :  
  Date  In  Freezer :  use  the  da te  you  a re pu tt ing i t  in to freezer. 
  Date In Quarantine :  f ind the  da te of the next Thursday from the  

date you are put t ing  i t  in  the  freezer . I t  wi l l  be  ready  for  
Quarant ine  one  week  a f ter  tha t  da te .  

  Date Out of  Quarant ine :  one week from the Thursday i t  was  pu t  
in Quaran tine .  

 
  Put your  con ta iners  in to  the freezer as  far  back as poss ib le  on the f loor .  The  

shelves are  reserved  for  spec imens  tha t  s t i l l  need  to be  prepared.   
 
 
MOVING SPECIMENS FROM THE FREEZER TO QUARANTINE 
(One  week  la ter…)  
 

  On the morn ing your con ta iner(s)  are ready  to come ou t o f the f reezer , move  
them from the freezer into the  wa lk- in  f r idge. Let  them remain  in  the walk- in  
fr idge un ti l  the la te a f ternoon . Th is  a l lows  the containers to  s lowly  come up to  
room tempera ture  and avoids damage from condensa tion. 

 
  Br ing  the  boxes  up  to the Quaran tine  Room on the  3 r d  f loor .  

 
  Update  the s tatus on the  PEST CONTROL FREEZING RECORD by  chang ing  the  

color  o f the appropr iate da te  (Make  today ʼs  date  b lack) . 
 
MOVING SPECIMENS OUT OF QUARANTINE INTO CURATORIAL 
(One  week  la ter…)  
 

  Transfer  boxes wi th today ʼs da te (or  ear l ier )  from the Quaran tine Room to the  
curator ia l  area—un less  they are speci f ica l ly  marked o therwise ( i .e . , “For  
Mon ica ʼs  case) . 

 
  Open the box and immedia te ly  check for  pes t damage to the specimens and/or  

s igns  o f pes ts  ( frass , d ir t ,  insec t cas ings)  around the  specimens or  in the  
corners  o f the box . Be sure  to look  ins ide  sku l l /skeleton  boxes as  wel l . 

o  I f  i tems  are  c lean ,  pu t spec imens  away  in the  proper cura tor ia l  cases  
and  pu t  any  o the r  mater ia ls  away in  their  proper p lace. 

 
o  I f  you f ind  any  s igns of  Pes t  Ac tiv i ty : 

  Quick ly  c lose  the  box back  up  and  br ing  i t  back to the Prep  Lab . 
  In the Prep Lab , remove specimens , c lean ou t box/boxes  

contain ing sku l ls  and skele tons , repack the specimens and freeze  
them again fo l lowing the freez ing pro tocol . 
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4.1.1. FREEZING/QUARANTINE PROTOCOL (cont.) 
 

  Update the PEST CONTROL FREEZING RECORD. Change al l  the da te f ie lds to  
the  co lor  BLACK  and trans fer  the  freez ing  record to  the  “DONE”  worksheet . 

 
  For  unca ta loged mater ia ls  and new ly ca taloged mater ia ls : 

o  Update  Arc tos  accn remarks  f ie ld  and  the  Google  spreadshee t . 
o  PLEASE BE AS SPECIFIC AS POSSIBLE—note wha t spec imen par t you  

have rece ived (sku l l ,  incomple te or  comple te skele ton , s tudy sk in , f lu id  
par t )  and  the  ca ta log  numbers . 

 
 
 
LASTLY… I f  you have any ques tions , p lease ask ei ther  your  superv isor  or  Monica  
before you take ac tion . 
 
Mis takes a re bound to happen dur ing the curator ia l  process and these very speci f ic  
protocols  help us when dea l ing wi th mix-ups, los t spec imens , and o ther  d i lemmas .  
There fore,  PLEASE  adhere  to  them c lose ly  to make  everyone ʼs  l i fe  eas ier . 
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4.1.2. MUSEUM PEST MONITORING SCHEDULE  
 
DAILY… 

  Garbage, espec ia l ly  food, is  taken ou t of the MVZ. Ind iv iduals  mus t remove  
garbage  a t the end  o f  the  day  i f  no  cus todia l  s ta f f is  on  du ty . 

 
  Doors that access the col lec tions areas f rom o ther  areas o f VLSB should  

rema in  c losed . 
 
MONTHLY… 

  Moni tor :  
o  St icky traps  no t  in  specimen  cases  
o  Ligh t  traps  

 
  EVERY 3  MONTHS  inspec t  o ff ices  to ensure  housekeeping s tandards  are  be ing  

ma in tained .   
 
  EVERY 2-3 WEEKS  mon i tor  spec imens /areas tha t were recen tly  infes ted and  

trea ted  to ensure  trea tment s trategy was successfu l . I f  th is  mon i tor ing schedu le  
is  in use,  con tinue check ing every 2-3 weeks for  a  per iod  of  approx imately  6  
mon ths.  

 
SEMI-ANNUALLY… 

  Search the col lec tions and work areas for  any i tems tha t are no t be ing  used .  
Garbage and c lut ter  at tract pes ts  and shou ld no t be a l lowed to s i t  around i f  
they  are no t being  used . 

***  Pay par t icular  a t ten t ion to the f loor  and shelves of the s torage  
hal lway ,  i tems  tend  to  accumu la te there . 

 
  Vacuum:  

o  Tops  o f  spec imen  cases /bookshe lves /misc .  furni ture 
o  Al l  exposed  sur faces of  furn i ture 
o  Al l  f loors  

***  Pay par t icu lar  at tent ion  to GML,  Pel t Room, f loors  & shelves in  
the  s torage  ha l lway 

 
  Dust :  

o  Tops  o f  spec imen  cases  and  bookshelves 
o  Al l  exposed  sur faces of  furn i ture 

 
  Spray al l  l i noleum floors wi th Tempo and  Nyguard pes tic ide (one o f these  

app l ica tions  can be  done af ter  Spr ing  Cleaning) 
 
  Place data loggers throughout  the co l lection to de termine s tatus o f  

env ironmental  condi t ions .  Col lec t da ta  for  a  48-hour  per iod. 
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4.1.2. MUSEUM PEST MONITORING SCHEDULE (cont.)  
 
ANNUALLY… 

  Per form Spr ing -Cleaning  of  the  MVZ a fte r  Ca l Day 
 
  Hold  the  fo l lowing  meetings : 

o  IPM program upda te at Cura tor ʼs meeting to Facu l ty  Curato rs  and  
curator ia l  s taf f  (15 mins  max .)  

o  IPM program workshop for  each  lab  group (15 mins  max .)  
o  IPM program evaluat ion meet ing w ith Sta ff Curators  and Prep Lab  

Manager to d iscuss curren t issues,  lates t f ind ings, poss ib le  
improvements ,  and  updated  goa ls ,  etc .  (1-2 hours)  

 
  Survey MVZ fac i l i t ies  for  s truc tura l  damage 
 
  Inspec t: 

o  Door sweeps 
o  Windows 
o  Case cons truc tion/hardware 

 
  Moni tor : 

o  St icky traps  in  specimen  cases 
 

  Optional :  Clean vent i la t ion duc ts  i f  there  are considerable f luctua tions in  
temperature and RH and /or  ev idence of  pes t ac tiv i ty  in  the v ic in i ty  o f a  
vent i la t ion  duc t . 

 
EVERY SEMESTER… 

  Hold a tra in ing session at the beg inn ing o f the semes ter  on IPM and pest  
iden ti f ica tion for  a l l  cura tor ia l  ass is tan ts  (approx.  1  hour) . 
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4.1.3. DETECTION/RESPONSE PROTOCOL  
 
Fol low  these s teps  to s top  an  in fes ta tion and  preven t i t  from spread ing : 
 

  Don ʼ t  be impe tuous ! Do no t rush to k i l l  the pes ts . Be thought fu l  about each  
action you consider .  Remove pes ts  sa fely  by fo l low ing  the pre-de termined  
protocol  to  keep  the  in fes ta tion from spread ing or  reoccurr ing . 

 
  I f  an in fes ta t ion is  found on objects , iso la te them immed ia tely . Pu t infes ted  

objec ts  in a sea led p las tic  bag or  Tupperware con tainer . Don ʼ t  carry  infes ted  
mater ia ls  through the col lec tions wi thout f i rs t isola t ing them. Eggs and/or  
larvae  can drop  o f f  of  in fes ted  mater ia ls  and  spread  the  in fes ta tion . 

 
  Ident i fy  the pes ts  and note their  deve lopment s tage. You may f ind tha t the  

insec ts  are not museum pests .  I f  you  do  not  feel con fiden t in  your  pes t  
iden ti f ica tion sk i l ls , re fer  to the appendix  for  a l is t o f pes t iden ti f ica tion  
websi tes or  qual i f ied  peop le  to con tac t.   

 
  Determine the  exten t o f the in fes ta tion . Star t  at the s i te  where the f i r s t  in fes ted  

objec t was  found  and inspect  the col lect ions/area  in  ever  widen ing  c irc les .  
Iso la te  in fes ted mater ia ls  as  they  are found  and document  the  f indings . 

 
  Determine  the  source  o f  the  infestat ion . 

For  examp le , i f  you discover tha t in fes ted mater ia ls  were brough t in to the  
col lec tions , eva lua te and mod i fy  the po l ic ies and procedures tha t a l lowed  
tha t to happen. In contras t, i f  you d iscover  tha t the infestat ion was a  
resul t o f poor bui ld ing ma in tenance , col laborate  wi th  appropr ia te s taf f to  
make  repa irs  to  the  bui ld ing. 

 
  Develop a treatment s trategy based on  the loca tion and ex tent o f the  

infes ta tion.  What is  the mos t  pruden t solu tion g iven  the c ircums tances of  th is  
speci f ic  in fes ta t ion even t? Are  l ive insec ts  presen t? What is  the age o f the  
insec t  s igns—is  i t  an  o ld , inac t ive in fes ta t ion  tha t  wasn ʼ t  d iscovered  unt i l  now? 

 
  Only a f ter  you ʼve conside red al l  op tions should you treat the in fec ted objec t  

and /or  area.  There  a re a  number  o f  op t ions  for  trea tment : 
 

o  Tempera ture Con trol :  ob jec ts  are pu t in to the walk- in freezer to k i l l  a l l  
l i fe  s tages  o f  pest . 

o  Chemical Con tro l :  Nyguard and Tempo are app l ied to the af fec ted area  
once the spec imens  have  been removed  for  f reez ing . 

o  Anoxic  Con tro l :  N itrogen , argon , or  carbon diox ide is  used to a l ter  the  
atmosphere  that  the  pes t and  the  infected  ob ject  inhab i t.   

  
  After  trea tment , c lean the objec ts  and s torage area to remove  dead pests  and  

was te.  Dead  pests ,  larval cas ings , and nes ts  can at trac t new pes ts  and  make i t  
d i f f icul t  to  determine  i f  the  in fes ta tion has  been e rad ica ted . 
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4.1.4. MVZ 3rd FLOOR RISK ZONES FOR PEST DAMAGE 
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4.1.5. EXAMPLE OF PEST ACTIVITY IN SPECIMEN CASE 
 
The fo l lowing  p ic tu res  i l lus t ra te  wha t typ ica l  ev id ence o f  an  in fes ta t ion  in  a  case  looks  l ike .  In  
th is  ins tance , the  spec imens  d id  no t  appear to  b e  damaged. Th is  ev idence was  found in  one  
o f  the  Ocho tona  sp .  cases  du r ing  the  spr ing  o f  2009. The t rays  in  th is  case,  as  we l l  as  the  
surround ing  cases , were  a l l  inspec ted  fo r ev iden ce o f  pes t ac t iv i ty .  A l l  spec imens  and t rays  in  
th is  case we re  frozen us ing  a  ro l l ing  case. The “home case” was  sp rayed wi th  Tempo befo re  
the  spec imens  were  re tu rned  to  the ir  “home  case”.  
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Insect frass (a.k.a.  
feces) is usually 

found in pi les near 
specimens or 

underneath them. 

Can you spot the  
two pi les  of  frass 

in  this  p icture? 
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4.1.5. EXAMPLE OF PEST ACTIVITY IN SPECIMEN CASE (cont .)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A pi le  of  frass  
is  
approx imate ly  
2mm by 2mm 
wide . 
 
Indiv idua l  
pieces  of  frass  
are  a  fract ion 
of  a  mil l imeter  
in  s ize . 

This  is  the  casing of  an Odd 
Beet le  (Thy lodrias  cont ractus)  
la rva  next  to the  p ile  of  frass .   

 
The  size  of  cas ings  can vary ,  

but  are  general ly  no la rger  than 
3 mm long.  
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4.1.5. EXAMPLE OF PEST ACTIVITY IN SPECIMEN CASE (cont .)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Close-up of  Odd 
Beet le  (Thy lodrias  
contractus)  larva 

cas ing. 
 

This  picture  
il lust rates the  
relat ive  s ize  of  
an Odd Beet le  

cas ing and 
frass. 

In  hinds ight , 
recording the  MVZ 

#s for  the  
specimens in  th is  
case  would  have  

been wise . 
 

Specimens are  
often moved around 
in  the  col lect ions ,  
so it ʼs a  good idea  

to record the  
specif ic spec imen 
number(s)  that  is  
assoc iated with  a  

pest  act iv ity  event . 
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4.2.1. MVZ PEST MONITORING AREAS 
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4.2.2. MVZ PEST INSPECTION LOG 
 
The fo l lowing form is  an examp le of an Inspect ion Log for  the col lect ions . I t  can be  
used to  moni tor  spec imen  cases , rooms  wi th l i tera ture /books , and  o f f ices. 
 
Consider  us ing the info rmat ion  on the nex t page to cons truc t an Excel shee t wi th the  
same or  s imi lar  in format ion . To save paper , and sk ip a s tep , persons check ing the  
col lec tions can use a laptop computer  to en ter  da ta d irec tly  to  the Excel  sheet  wh i le  
they  inspect  areas  for  pes t  ac tiv i ty . 
 
Also consider  l i s t ing the range o f MVZ #s tha t are in the tray where you f ind pes t  
activ i ty . Spec imens are o ften moved around so i t  is  impor tant to connec t spec i f ic  
spec imens  to  par t icu lar  inc idences  o f  pes t  ac tiv i ty . 
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4.2.2. MVZ PEST INSPECTION LOG (cont.) 
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4.2.2. MVZ PEST INSPECTION LOG (cont.) 
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4.2.3. MVZ IPM ACCOUNTABILITY CONTRACT 
 

 
In order  to  ensure tha t everyone  has been educated in and is  encouraged to  
par t ic ipa te in the IPM program, some sor t o f accoun tab i l i ty  needs to be  inst i tuted.  One  
solu tion is  to  crea te a con trac t that  people s ign when they  par t ic ipate  in  the IPM 
program educat ion  sess ions .   
 
SAMPLE CONTRACT: 
 
 
 
MVZ INTEGRATED PEST MANAGEMENT ( IPM)  AGREEMENT 
 
I  have been made aware o f the Museum o f Vertebra te Zoology ʼs (MVZ) Integra ted Pes t  
Management ( IPM) pol ic ies  and I agree  to fo l low the  wr i t ten  po l ic ies  and procedures  
regard ing  pest  management wi th in  the  MVZ.   
 
I  have also  been made aware  o f the  consequences  i f  I  do not  ab ide  by the IPM  
pol ic ies .   
 
 
Today ʼs  Da te :       
 

Pr inted Name Signature MVZ Posit ion/Lab Group 
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4.2.4. FOOD POLICY POSTER 
 

 
 
 
 
 

 
 

What Can I Do Daily To Help Prevent Infestations 
In Our Collections? 

 
  Please keep any food that you have in a sealed 
Tupperware/glass/metal container. Do not leave food in 
your work area overnight. 

 
 Use the available refrigerators whenever possible. 

 
 Please do not leave behind partial ly eaten food. 

 
 If you eat at your work area or in a meeting area after the 
cleaners have emptied the garbage pails, take your garbage 
with you when you leave. You can dispose of it in a garbage 
pail in the main part of VLSB or take i t home with you. 

 
 Do not let food sit out overnight. 

 
 Keep coffee stations and eating areas spotless— wash your 
dishes, clean up your crumbs and wipe up spil ls. If you see 
a mess, clean it up. 
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4.2.5. MUSEUM PEST I.D. POSTER 
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4.3.1. TABLE: LIMITING AND FATAL FREEZING 
TEMPERATURES FOR COMMON MUSEUM INSECT PESTS 

 
 
LIMITING AND FATAL FREEZING TEMPERATURES FOR COMMON MUSEUM 

INSECT PESTS  
LETHAL TEMPERATURES  

 
 

INSECT 
SPECIES 

 
TE MPERA TURE S 

THAT  LI MI T 
BREEDI NG &  

DEVE LOP MENT  
( ° C)  

 
 

LOW TEMP 
(° C) 

 
 

HIGH TEMP 
(° C) 

FABRIC/TEXTILE INSECTS  
Bla c k C ar p e t  B e e t l e  (A t t a ge n us  un ico l or )  10 -24 > 41 
Ca s e m ak in g C lot h e s  Mot h  ( T in e a p e l l i o ne l l a)  — — — 
Fur ni t ur e  C arp e t  B e e t l e  (A nt hr e nus  f a lv ip es )  — -14 > 40 
Var i e d C ar p et  B e e t l e  (A nt hr e nus  ver b asc i )  14 -20 > 40 
W e bb in g C lot h e s  Mot h  ( T in e ol a b isse l l ie l la)  9 -18 49 
    
SCAVENGERS/PAPER   
Boo kl i c e  (L i posc el is  s p. )  — — — 
Cab in e t  B e e t l e  ( Tr o go d er ma or na t um)  — — — 
Coc kr oa c h,  A m er ic a n  ( Pe r i p la n et a a mer ic a na )  — -15 45 
Coc kr oa c h,  Or i e nt a l  ( B l a t t a  or ie nt a l is )  2 -8 46 
Fir e br at  ( Th er mo bi a d o mes t ic a)  22 0 55 
La rd e r  B e e t l e  (D er mes t es  la rd ar i us )  15 <-2 54 
Si l v e r f i s h  ( L ep is ma  sacc h ar i n a)  4 — 37 
    
FUR/FEATHERS/H IDE    
Brown  H ou s e  Mot h  (Ho f man n op h i l a  
pse u dos pr et e l l a)  

— — — 
Cig ar e t t e  B e e t l e  (L as io d er ma s er r icor n e)  16 -12 49 
Drug st or e  B e e t l e  (S te g o bi u m p an ice u m)  17 -18 49 
Hid e  B e e t l e  (D er mes t es  macu la t es )  6 -23 60 
Odd  B e e t l e  (T hy l o dr i as  c o nt r ac t us )  — — — 
Re dl e g g e d H a m B e e t l e  ( Nec r o bi a ru f i p es )  — — — 
    
WOOD/FURNITURE    
Dryw oo d T er m it e  ( I nc is i t er mes  s p.  or  
Ka lo te r mes  sp . )  

— -20 51 
Fur ni t ur e  B e e t l e  (A n ob i u m pu nc t a tu m)     
Tru e  P owd e r po st  B e e t l e  ( Lyc t us  s p. )  — — 54-58 
Data  from: St rang ,  T.J .K. .  1992 .  A rev iew  o f  publ ished tempera tures  for  the  con tro l  of  
pes t insec ts  in  museums .  Col lec tions Forum 8(2) :  41-47. 
 

“—” :  Deno tes no  da ta  avai lab le , ye l low  highl ight ing  deno tes  ac tive in fes ta tion  o f 
th is  insect  spec ies in  MVZ w i th in the pas t  3  years .  
 



CHAPTER 4: APPENDICES  

-Page 42 - 
MVZ IPM  P rogra m Manua l  

 

4.3.2. SUPPLEMENTAL INFORMATION ON FREEZING ITEMS 
TO EXTERMINATE PESTS 

 
In formation  cour tesy  o f  Monica J .  Albe , Sr . Museum Scien t is t/Prep  Lab  Manager 
August  2009 
 
FREEZING TEMPERATURES 
 
Many insec ts  have  the abi l i ty  to  super-cool (over-winter) ,  and may  surv ive to  
temperatures around -20 °C. The s tudy o f the lethal e f fects  of cold on museum pes ts  
has on ly  begun in earnes t in the las t 20 years. Due to the l im itat ions in the avai lab le  
research , we canno t know the le thal temperature for  a l l  spec ies o f pes ts , at a l l  l i fe  
s tages . For  some species , eggs and adu lts  are the mos t prone to dea th , whereas  
larvae and pupae are the mos t res is tan t. In other  species, the oppos i te or  some other  
comb inat ion is  true. However , there a re agreements in a l l  the research—insec ts  are  
sensi t ive to cold  shock ,  and the  more rapid the cool ing , the greater  the  chance of  
mor ta l i ty  of the pes t. The col lec tive research  also shows tha t there is  agreement on a  
durat ion and low tempera ture where a l l  insec ts  have been found dead . To be ef fec t ive,  
we mus t  use  th is  t ime and  tempera ture  in  our  cau tious  approach . 
 
In s tud ies on pes t dea th in freez ing , i t  has been found to be v i ta l ly  impor tant that a ir  
can c ircula te around the trea ted ob jects  in the freezer . P las tic  boxes placed in the  
freezer  shou ld not  be packed  t igh t ly  (wi th  lo ts  o f pack ing mater ia ls  ins ide tha t create  
heavy insulat ion) . P las tic  boxes placed in  the freezer should no t be packed  on to  
shelves wi th lo ts  o f bags or  other  mater ia ls  around them tha t w i l l  reduce air f low  
around  them. 
 
The des truc tive  ef fec ts  o f exposure to  extreme tempera ture  regimes are t ime  
dependen t and i t  is , there fore , not poss ib le to quote a s ingle le tha l tempera ture for  an  
insec t wi thout s ta t ing the exposure per iod . Based on much l i tera ture research , i t  has  
been found tha t wi th our  freezer tempera ture  (-27°C) , objects  MUST rema in frozen for  
at leas t 36 hours ( i f  you inc lude t ime to coo l down and  freeze , i t  is  bes t to leave them 
in the freezer for  a t leas t 4 days) . Our freezer has mul t ip le uses and i t ʼs frequent ly  
opened dur ing the week so to fur ther  sa feguard and to s impl i fy  the process , we have  
des igned a pro tocol where i tems are p laced in the freezer for  a t leas t one week , w ith  
t ime spanning over  a  weekend when  the freezer wi l l  most  l ikely  be unopened for  a t  
leas t  48  hours . 
 
For  tempera tures above  -20 °C (regular  freezers se t a t -12 °C or  -8 °C) , the l i tera ture  
shows tha t you need a t leas t 14 days of freez ing , and for  regular  freezers you need to  
cyc le the spec imens through the freez ing  process twice (and th is  s t i l l  may be  
ine ffect ive) . For  th is  reason , freez ing ob jects  in  our  -27 °C wa lk- in  freezer is  
impera tive and we canno t accep t spec imens  from the ou ts ide tha t have been “ frozen”  
at  unknown tempera tures  be fore en ter ing  the  museum.  
 
Freez ing i tems for  24 hours or  less requires a temperature o f -40°C or lower . I f  we  
would  l ike to  move to  a faster  freez ing  process,  we  may wan t  to  consider  purchas ing  
an ul tra-cold  freezer . At these  tempera tures  though , we  canno t guaran tee the sa fe ty  
and  long- term structural  s tabi l i ty  o f  the  specimen  i tsel f .   
 
 
 



CHAPTER 4: APPENDICES  

-Page 43 - 
MVZ IPM  P rogra m Manua l  

 

4.3.2. SUPPLEMENTAL INFORMATION ON FREEZING ITEMS 
TO EXTERMINATE PESTS (cont.)  

 
“To prevent des iccat ion o f ma ter ia ls , condensat ion , and the escape of l ive insec ts , i t  
is  v i ta l  that  a l l  i tems for  freez ing are packed and sealed wi th in a comb ined vapour and  
insec t  barr ier .”—L inn ie  1999 . 
 
INSULATING AND COOLING ISSUES 
 
Insec ts  not on ly  have the ab i l i ty  to super-cool , but some can also acc l ima te to the  
cooler  temperature, g iven t ime . “Cold acc l ima tion could occur  i f  in fes ted mater ia l  is  
exposed to a cool env ironment be fore freez ing or  i f  the temperature lowers too s low ly  
dur ing  the freez ing process .”  (Flor ian 1990).  We need to  make sure that  the  
specimens being p laced into the  freezer have no t jus t come from an  env ironment  tha t  
is  cool ( i .e . someone coming back from a col lect ing tr ip h igh in the Sierras dur ing the  
spr ing) .  For  spec imens coming  from a colder  env ironment,  they mus t be given a t leas t  
24 hours  to  acc l ima te  to 70 °F be fore  be ing  frozen. 
  
The above  quo te s tresses  tha t insec ts  have the abi l i ty  to acc l imate to co lder  
temperatures over  t ime , which means tha t spec imens canno t be we l l  insulated whi le  
freez ing , because th is  wi l l  g ive them more t ime to super-coo l /acc l ima te to the freezer  
temperature . The faster  the freez ing process occurs, the higher the insec t morta l i ty  
rate . Thus,  we shou ld be concerned w i th insula tion  o f our  mater ia ls  tha t migh t impede  
the  rap id cool ing o f the specimens . Specimens should no t be wrapped in layers  o f  
cot ton or  paper produc ts  when they are frozen. To separate layers o f spec imens , trays  
or  s tr ips o f co t ton can be used , but they should no t be t igh tly  packed in to a box .   
There  should be  air f low  around  each spec imen. 
 
Damage to spec imens: 
Damage comes  from  
-dehydra t ion  (dur ing  freez ing  process) 
-condensa tion (dur ing  the thaw ing  process) 
-water  expansion as  i t  fr eezes  ins ide  we t  mater ia ls  (dur ing  the  freez ing  process) 
 
Flor ian (1990) repor ted tha t damage to museum specimens and mater ia ls  fo l lowing  
exposure  o f  up  to  -20 °C should  not  occur  i f  they are  adsorbent  and  free  o f mo is ture . 
To avoid damage from the  freez ing p rocess, spec imens mus t be sealed in a  non-
porous container /bag (p last ic  or  metal) , cooled s teadi ly  to -27 °C, and then thaws  
s low ly , rema in ing unopened in the ir  con tainer  unt i l  they are ra ised back to room  
temperature (usua l ly  takes 24 hours pos t- f reezer) . Do no t remove specimens from 
the ir  con tainer  i f  there  is  s t i l l  condensa tion  on the  ou ts ide . 
 
Exposure to sub-zero tempera tures rather  than ra ised tempera tures appears to be  
favored by museums and recommenda tions ex is t for  the treatment of ma ter ia l  pr ior  to  
and  a fter  treatment to  reduce  any  poss ib le  damage. 
 
Since  the 1980s,  several museums have swi tched to freez ing  as their  pr inc ipal me thod  
of e l iminat ing pes ts  from mater ia ls , and thus far  no dele ter ious e f fec ts  have been  
repor ted  in the l i tera ture . 
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4.3.2. SUPPLEMENTAL INFORMATION ON FREEZING ITEMS 
TO EXTERMINATE PESTS (cont.)  

 
Plac ing specimens and mater ia ls to  be  f rozen in  sea led containers: 
Plac ing specimens into sealed con ta iners has several advantages . Fi rs t , i t  he lps  to  
contain any pests  tha t may surv ive the  freez ing process . Second , the sealed  
env ironment may help  k i l l  the insects . And  th ird , bu t no less impor tan t , the sealed  
env ironment wi l l  he lp  pro tec t  the  spec imens f rom the  freez ing  process . 
 
Be fore plac ing spec imens ins ide any con tainer , the con tainer  should be checked for  
any dir t o r  insect  remains . Al l  d ir t  and insect rema ins shou ld be  c leared ou t o f the  
container  be fore plac ing any th ing ins ide i t .  Thus , i f  any insec t mater ia ls  are found in  
the  box af ter  the  freez ing  process ,  they  can  be assumed to  be  from the  specimens. 
 
Plac ing objec ts  in  sea led  plas tic  boxes  l imi ts  the mo is ture con ten t change in the  box .   
This  has  two  key  e ffects : 
 

1.  Limi t ing the damaging ef fec ts  o f dehydra tion  of the spec imen or  fros t formation  
on the specimen dur ing the  freezer s tay , as  wel l  as condensa tion o f wa ter  on  
the  specimen dur ing  the thaw process .    

2.  Limi t ing dehydra tion o f the air  the insec t is  exposed to whi le in the freezer –  
the h igher the re la t ive humidi ty  is  in the sea led box , the grea ter  the poss ib i l i ty  
of  ice  crys ta ls  forming in  the  insec ts ʼ  bodies ,  hence  k i l l i ng  them.  

 
The use o f sea led metal cases  is  a lso an opt ion , as long as they are  sea led  so tha t no  
air  exchange can occur wh i le the specimens are f rozen or  whi le the case is  
acc l ima t ing to room tempera ture . Sealed plast ic  bags may also be used for  larger  
objec ts  tha t  ne ither  f i t  in  p las tic  boxes  or  metal cases . 
 
Pack ing spec imens to be frozen in wooden boxes , cardboard boxes , or  any other  
porous  mater ia l  i s  proh ib i ted. 
 
Specimens may not exper ience damage from being exposed to the open air  in just one  
cyc le o f freez ing , but repeated exposure can lead to spl i t t ing in s tudy sk ins and  
moun ts . Bones shou ld no t exper ience any damage un less they have mo is ture trapped  
ins ide  be fore  freez ing . 
 
Freez ing wood products and paper  products:   
The bes t-case scenar io wou ld be tha t a l l  o f our  wooden boxes are heat t rea ted to  
e l imina te the  poss ib i l i ty  o f pests  (as freez ing is  less e f fec tive) . Do  to our  lack of  
hea ting fac i l i t ies ,  a l l  boxes and packag ing mater ia ls  mus t be frozen for  two weeks ,  
ins tead  o f one to fur ther  ensure  pest dea th. To el im ina te  the r i sk  o f condensa tion  
damage,  p lace  these i tems in  sealed plast ic  bags  or  p las tic  boxes  be fore freez ing. 
 
Experiments  on temperature  and re lat ive  humidity  in  our -27° C walk- in  freezer:  
Data loggers were placed in our  freezer both on a shel f and ins ide metal ro l l ing  
specimen cases to record temperature and re la t ive humidi ty  (RH) changes over  t ime . 
The resu lts  showed that our  freezer has tempera ture cyc les , where the temperatu re  
lowers to -27 °C and then cyc les up to abou t  0°C four  t imes a day . These  cyc les help  
the k i l l ing process , bu t emphas ize the need  for  a l l  i tems to be proper ly  p laced in to  
p las tic  boxes  to  reduce  condensa tion and  frost- forming  damage on  specimens. 
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4.3.3. RESULTS FROM PAT KELLEY CONSULTATION, 21 
APRIL 2008 

 
MVZ In tegra ted  Pes t  Management  Program: 
 
CS2 does no t work  –  do  no t use anymore !  (Has gone  bad or  does  no t  work  aga ins t  
Thylodr ias  con trac tus ,  unc lear  which  is  r ight ,  bu t  one  def in i te ly  is )  
 
Best  Case Scenar io : 

1.  We have someone that wi l l  work on ge tt ing us up to speed th is  summer ,  
hope ful ly  work ing a t least  ha lf  t ime .  Can be an undergrad (?) , bu t must  be  
high ly  func tioning and organ ized undergrad  (or  recen tly  gradua ted?) .  After  
tha t , once the rou t ine  is  se t,  work  i t  in to the cura tor ia l  funct ion ing .   We need  
the v ig i lance of s taf f curators  and cura tor ia l  ass is tan ts  who are ac tively  work ing  
with the col lect ion . 
•  This  pe rson  wi l l  need a  hand lens , and  access to a d issec ting scope  ( l i t t le  

ID s tat ion  w i th  computer  for  da ta  en try)  
•  Train ing on pes t ID , access to re ferences and t ime to read up on the la tes t  

in pes t management and con tro l  (use Museumpes ts .ne t webs i te , SPNHC  
reading , and  o the r  pub l ica tions) 

•  When ID- ing  pes ts ,  don ʼ t  spend  forever  on  a l l  bugs 
a.  Is  i t  a  museum pest?   I f  suspected , ID  bug 
b.  Is  there  a  lot  o f  the  par t icular  bug?  If  so,  then ID for  prob lem solv ing 
c .  I f  i t ʼs no t a suspec ted  museum pes t , and no t  in large numbers , do not  ID  

to spec ies , just  no te  genera l descr ip t ion  ( “smal l  f ly ing  insec t,  non  
beet le”)  

 
2.  Set  up  a bui ld ing pes t commit tee  tha t inc ludes represen ta t ives from each ma jor  

ins ti tu t ion in the  bu i ld ing  – UCMP, Herbar ia, L ibrary , Bu i ld ing  Manager , IB,  
MCB, Ess ig , U .C.  Pes t Management – cou ld just be a mai l ing  l i s t  tha t a ler ts  key  
members  of  pes t issues . 

 
3.  Al l  s t icky and l igh t traps ge t moni tored on  a monthly  (or  every 2-6 mon ths  

depending on our  s ta ff resources – no longer than s ix  mon ths)  bas is  – areas  
tha t  are  in fes ted  are moni tored every two weeks.    
•  St icky trap placement – a t leas t one in each case, no need for  ones o f f loor  

or  on top of cases  in col lect ion .  Pu t ou t 18 s t icky traps in des igna ted  areas  
(see no ta ted map) .  Ex tra  in cases  of  spec ia l  concern .  A lso place s t icky  
traps in food rooms and one  in each area o f s tudent of f ices (NE, NW, SE,  
and SW par t  of  the  museum in  rooms wi th  the mos t food po ten tia l) .   P lace  
several in GML. Place in corners of col lec tion rooms ( i f  h igh traf f ic  area , ge t  
meta l covers  to protec t s t icky traps) .  Do  not set  s t icky traps in areas  tha t  
are d i f f icul t to check , or  se t too  many  –  you don ʼ t  want  the program to be  
overwhe lming o r  impossib le  to handle . 

•  Keep track  o f l igh t and  s ticky  trap loca tions  in a  database 
•  Proper ly  ident i fy  spec ies  found  in  traps  (use Ess ig  Museum of  En tomology  

for  re ference i f  d i ff icul t)  
•  Al l  data co l lec ted  in the bug da tabase for  rev iew  and long term pa t tern  

mon i tor ing  purposes ,  reports  made  every  s ix  mon ths for  curators 
•  St icky traps replaced when they loose s t ick iness (every s ix  months to a  

year) ,  l ight  trap  bulbs ge t replaced  every  year 
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4.3.3. RESULTS FROM PAT KELLEY CONSULTATION, 21 
APRIL 2008 (cont.) 

 
•  Every  t ime a s t icky  trap  (or  s t icky  paper in  a  l igh t trap)  is  set ,  the da te ge ts  

wr i t ten on  i t .   Any time a bug is  found , i t ʼs c irc led so tha t we know i t ʼs  
already been no ted .  In  cases o f very  h igh volumes o f bugs  on s t icky traps ,  
to ta l  # of cer ta in species goes on back w ith  date ( ins tead of c irc l ing a l l  o f  
them) . 

 
4.  Museum needs a general vacuuming o f rooms every s ix  mon ths – focus on  

get t ing dus t bunnies and hair  o f f of f loor  and ou t of corners in col lect ions  
areas .  Don ʼ t  worry  abou t of f ices .  Vacuum needs to be c leaned ou t a f ter  every  
vacuum.  The ma in concern  is  to  avo id hair  accumula ting on  f loors , because i t ʼs  
a ma jor  food  source for  bugs . 

 
5.  Bone Room – se t up  two traps , one on e i the r  s ide  o f the  en trance on the  f loor .   

Mon i tor  tempera ture  and  humidi ty  more  o ften . 
 

6.  Mounts in museum – check them for  pest issues once a year ( inc ludes hang ing  
moun ts  and  moun ts  in  l ibrary) . 

 
7.  Areas  of  spec ia l  concern   

•  Signs are hung up in the  areas o f spec ia l  concern – no t i f ica tion o f wha t to  
do i f  someone  sees a bug , and also info on  food s torage , e tc .  No t ices for  
rooms that are in fested “Please do not remove specimens from th is  room  
withou t con tac ting cura tor ia l  – may be in fes ted. A ler t STAFF CURATORS i f  
you see a bug ,  do  no t  k i l l  i t !   Try  to catch i t  and place in  a  v ia l .”  

•  Ei leen ʼs  Of f ice : 
a.  Four l igh t traps se t in there (2 in main of f ice, 2 in ante room) on 22  

Apr i l  2008  (check every  week  for  the  f i rs t  month ,  then  monthly)  
b.  Clean ou t drawers that had candy in them ( there are some candy  

pieces  tha t shou ld be removed  and there are two drawers w i th candy  
crumbs in  them) 

c .  Vacuum up the dead  bugs  ( in o f f ice  and ante  room) and  c lean the  
windowsi l l  

•  Fur Room:  
a.  Vacuum floors  wi th  hepa- f i l ter  vac  (empty  ou t  a f terwards)  
b.  Spray f loors  (under shelv ing  and around a l l  of  the wrack suppor ts  

with Cyf luthr in) . Add an insec t grow th regula tor  in to the mix  
( “Nyguard”) , s tops  larvae from turning in to adu lts  ( for  long term 
problem solv ing – makes i t  so in 3-5 years  we won ʼ t  have the next  
genera t ion) . 

c .  Moni tor  tempera ture  and  humidi ty  more  frequent ly  (once  a  mon th ) . 
d.  Fi t doors w ith brush s tr ips to reduce the in- f low o f pes ts  from the  

hal lway 
e.  Pour  water  down the  f loor  drain and  then mineral  o i l  to  seal  i t . 
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4.3.3. RESULTS FROM PAT KELLEY CONSULTATION, 21 
APRIL 2008 (cont.)  

 
f .  Moni tor  s i tuat ion careful ly  wi th Dermest id la rval mon itors  and s ticky  

traps (every two weeks)  – buy more or  move around i f  you ʼre not  
f inding any bugs .  I f  you haven ʼ t  go t ten anything in the traps in a  
mon th , move the traps or  purchase more .  I f  you do get something ,  
concen tra te your focus on that  area .   Zero in  and then isola te  
poss ib le  in fes ted i tems wi th c lear  p last ic  bags to see i f  bugs then  
come out of them, freeze those par t icular  i tems .  St icky traps shou ld  
be moved  to the  wal ls  (none in  center  o f  the  room) . 

g.  Put s t icky traps for  mice on ei ther  s ide of entrance door . (we don ʼ t  
wan t mice ge tt ing in there !  Even jus t one  mouse can cause a lo t o f  
damage.)  

h.  Wors t case scenar io  (many many th ings infes ted)  – ren t a  
refr igera tion truck and load al l  i tems in there  and then fumiga te truck  
of fs i te (use su lfury l  f luor ide (1 day needed) or  Phosphine (3 days  
needed , copper corros ive)  – whi le i tems  a re out , spray  room w i th  
Cyflu thr in  a l l  over  the  p lace ,  and thoroughly  c lean . 

i .  Long Term Mon itor ing – UV l igh t trap (1 pe r  room) and s t icky traps  
(set up in a gr id pa t tern)  checked once a month .  Vacuum room when  
needed  (whenever  ha ir  beg ins  to  bui ld  up  under pel ts) . 

•  Library  –  p lace s t icky  traps  in f ie ld notebook cases  and mon i tor  them a t  
leas t  once  a  month. 

•  Teach ing  Col lec tion : 2 s t icky traps on f loo r , on in  each  case , l ight  moni tor  in  
room (check once  a  mon th) . 

•  Cases wi th ex tinct spec ies or  impor tan t  research spec imens – place  
addi t iona l traps  in these  and moni tor  them once a  mon th . 

•  Nests  – these  specimens shou ld  be  mon i tored on a monthly  bas is . 
•  J im Pa t ton ʼs  Area : 

a.  Vacuum floors  wi th  hepa- f i l ter  vac  (empty  ou t  a f terwards) 
b.  Add four  s t icky traps on f loor  nex t to wal ls  o r  next to meta l cases for  

mon i tor ing 
c .  Spray  f loors  (a long  the  fron t o f cases ,  and around  borders of  cases  

with Cy f luthr in) . 
d.  Star t a ro l l ing freez ing plan – f reeze two cases of ma ter ia ls  a t a t ime ,  

whi le freez ing mate r ia ls , spray  the  case  in ter ior  wi th  Cy flu thr in . 
e.  Once al l  cases have been frozen and their  in ter iors  sprayed,  the pes t  

problem in  tha t  room shou ld  be  solved . 
f.  Containment  – prevent the spread  o f bugs by not  a l low ing  spec imens  

from that  room to  freely  f low  throughou t museum (no t be transported  
elsewhere) . 

 
8.  Freezing  Reg ime main ta ined –   

•  Condensa tion, freeze-thaw cyc les , dehydrat ion , and swel l ing do not  
s ign if icant ly  a f fect col lect ions i tems proper ly  prepared in sealed p las tic  
bags (make sure no i tems are we t or  have high mo is ture con tent be fore  
freez ing) .    

•  Temperature ok  to f luc tua te  be tween -17 and -26  C as long  as  the freez ing  
process is  fas t (going from room temp to freez ing  in  a day) ,  and there is  
adequa te  a ir  c ircu la tion around the i tems  (no t too densely  packed) .   
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4.3.3. RESULTS FROM PAT KELLEY CONSULTATION, 21 
APRIL 2008 (cont.)  

 
•  I tems need to rema in frozen for  1  week .  Pe l ts , and sh ipping mater ia ls , and  

i tems  w i th  a  lo t  o f insula tion  need to  be frozen for  2  weeks.    
•  After  freez ing, i tems are then trans ferred into the wa lk- in fr idge for  1 day to  

s low ly  warm, then to the Quaran tine Room for  one week (a l l  whi le s t i l l  in  
p las tic  b ins /bags) .  I tems shou ld be checked for  bugs when be ing removed  
from the  Quaran tine  Room.  

•  I tems should never  be pu t in the walk- in fr idge be fore  freez ing! ! ( th is  w i l l  
g ive  the  bugs a chance to  super-coo l.)    

•  Improvement: acquire 2 ca r ts  for  freez ing with she lv ing and some k ind o f  
sealed sys tem –  load the  car t up,  seal , ro l l  i t  in  the freezer,  leave in for  a  
week,  then ro l l  in to  fr idge, then quarant ine  room – min imizes handl ing of  
spec imens , and  the  specimens  can  rema in  on  trays  the  whole  t ime . 

•  Improvement: when s tudents are unpack ing loans , as  they inspect for  
damage,  they also  inspec t  for  bugs and  i f  the re are  any  s igns ,  show Mon ica ,  
and  then  c lean  o f f be fore  freez ing . 

 
9.  Anoxia Treatment  – “Oxygen Scavenger”  Treatment  (use fac t shee t from the  

MuseumsPes ts .ne t  websi te)  
•  This  is  for  smal ler  i tems tha t  are so del ica te  you don ʼ t  wan t to  r isk  f reez ing  

damage 
•  Takes  longer –  1  mon th 

 
10.  Synthe tic  Pyre thro ids purchased and used to contain in fes ta tions .  (Make sure  

we have proper equ ipment for  appl ica tion .  Margare t f rom pes t management can  
help  w ith  th is ,  bu t  perhaps Monica  w i l l  ge t proper  equ ipment  too .)  
•  These are  short  l ived (compared to o ld- t ime nas ty  chemicals  –  only  las t  

abou t 3 months)  and are wa ter  or  o i l  based sprays (you mix them wi th  
water) .   

•   They have low mammal ian tox ic i ty  and once dry , on ly  ef fec t people i f  they  
touch  i t .    

•  Can be used to spray f loors , ins ides of empty cases, border  o f cases  
(around  seals) .    

•  Wil l  ef fec t ively  crea te  a  barr ier  for  bug  travel . 
 

11.  Educat ion mater ia ls  posted – bug pos ters  put up on Quaran tine Room, in  
Curator ia l  Area (by bathroom on bul le t in board?) , and Somewhere e lse where  
peop le wi l l  see  i t  (GML?) . 
•  Emai ls  sent  ou t  when  we  have an  infes ta tion  
•  Flyers pu t  in  ma i lboxes of  s ta f f and s tudents  (use  the MuseumsPes t .Ne t  

pol icy  templa te and a lso look under resources/re ference documents as  
models)  when  ou tbreaks  happen or  when ma jor  food  or  buggy  issues  ar ise . 

•  Curator  Mee t ing  upda tes 
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4.3.3. RESULTS FROM PAT KELLEY CONSULTATION, 21 
APRIL 2008 (cont.)  

 
It ems for  the  MVZ Pest  Management  Budget:  
 
-Fi t a l l  doors lead ing  from ou ts ide in to the  museum w ith door brushes (Pa t Kel ley  
knows  o f some vendors)  [ these  w i l l  have  to be replaced  in  abou t 10  years] 

•  s ide doors on nor th and sou th s ide o f museum o f f ice areas (sound room,  
hal lway  near  Bow ie ʼs o f f ice ,  Kl i tz  o f f ice ,  and door  in amphibiaweb  s ta tion = 4  
doors)  

•  door lead ing in to the fur  ante room from ha l lway,  and door leading in to the  fur  
room (=2  doors)  

•  Cost of  gett ing brushes  for 6 doors (Door Brush Sweeps --  Louisvi l le  
Cooler Manufacturing $35 .00 each,  1-800-456-1440) 

 
-Purchase a hepa-vac (ge t one  tha t is  easy  to replace the bag or  c lean ou t)  ($200-
400) 
 
-Purchase a rechargeab le f lashl igh t for  inspections ( “Streaml igh t”  i s  a good brand a  
lot  o f  people use)  (cost??)  
 
- I f  Margare t doesn ʼ t  have  t ime to  do  the spray ing ,  look  into get t ing  proper equipment  
(g loves – chemical res is tant g loves, respira tor  for  pes tic ides and organic  vapors ($50 ,  
EH&S) , and pump sprayer (get one from gardening s tore – won ʼ t  have the amoun t o f  
contro l  tha t we ʼd p refer , or  Margare t?)  e tc .)  for  Cy-k ick or  Tempo (ac tive ingredient i s  
Cyflu thr in) , and  then  purchase  i t .  Get  Nyguard as  we l l  (grow th hormone) . (cost?  –  Pat  
can he lp  – Margare t  has  these  and wil l  spray (yay!)  )  
 
-Mouse/Rat ba it  s ta t ions for  ou ts ide doors  (one ou ts ide load ing  dock , 2  on south s ide ,  
1 on eas t s ide , 2 on west s ide)  – 10 lb . bucket o f bai t cos ts  $60 shou ld last a year –  
change  ba it every mon th ( total cost of  6  ba it  stat ions ($25-30 each – “natura l  
stone” pre ferred) plus  food? Covered by Bui ld ing? Margaret  may have these are  
he lp  with  these  –  has some and ba it  stat ions)  
 
-Me ta l  boxes wi th s t icky trap ins ide and p lace 2 on ei ther  s ide o f en try  doors to  
bui ld ing ( jus t for  two en try  doors that lead  to the fur  room, and cover ing the prep  
lab /load ing dock ent rance)  (cost of  meta l boxes? Repeater with sol id  l id –  insects  
limited has, case  of  12 is $130 .00, JT Eatons or Viktor manufacturer (Univar)  –  
attach to f loor and wal l w ith Ve lcro attachments (strong adhes ives) – Margaret  
interested in purchas ing, maybe we can share  costs?)  
 
- l igh t traps (don ʼ t  need to purchase more)  – bulbs need to be replaced on a year ly  
bas is ,  s t icky  shee ts  every  s ix  months  (annual cost  of  bulbs  and st icky  sheets?) 
 
- routine purchase o f s t icky traps (cost (“Trapper Monitors” $50 for case of  100/300  
at  insects  l imited)? Covered by  Pest  Management?)  
 
-get  trays tha t f i t  ins ide  the plas tic  boxes  fo r  sk ins to  go  on , or  se t  up some k ind  o f  
z inc case sys tem ins ide the freezer (w ith g iant sealable bags? – Pa t has a suppl ier  for  
these,  g ian t re-sealable bags)… OR – get  two big ro l l ing car ts  tha t are p las tic  and  
sealable ,  w ith tray inse r ts .  (cost  of  equipme nt?)  
 
-purchase large c lear  p las t ic  bags  for  use  in  pes t iso la tion (cost?) 
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4.3.4. MVZ 3rd FLOOR LAYOUT WITH CURRENT LOCATIONS 
OF LIGHT TRAPS 
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4.3.5. GUIDES TO MUSEUM PEST IDENTIFICATION AND 
CONTACT INFO FOR MUSEUM PEST SPECIALISTS 

 
There is  ample publ ished and on l ine info rmation to gu ide you in learn ing how to  
iden ti fy  museum pests  and  s igns o f  infes ta tions. 
 
Current ly , there are a lso pos ters  of common museum pes ts  in North Amer ica posted  
throughou t  the  3r d  f loor  Museum. 
 
Also , we are for tuna te enough to have a wonder fu l  En tomo logy museum in  the Va l ley  
L i fe Sc ience Bui ld ing.  Bo th Monica  Albe and I have consul ted wi th the Col lec tion  
Manager ,  Chery l  Barr ,  for  pest  iden ti f icat ion  and  she  has a lways been  very fr iend ly ,  
help fu l  and  informative .   
 
 
Onl ine : 
 

 Pest  Management  Work ing Group: ht tp: / /museumpes ts .ne t  
 

 Bug Guide:  h ttp :/ /bugguide .ne t  
 

 http: / / insectsl imited.com .   
Dur ing the spr ing o f 2008 , the Genera l Manager of Insects  L imi ted , Pa t  
Kel ley, was hi red as a consul tant to de termine the bes t so lu tion for  an  
active in fes ta t ion . 

 
 SPNHC:  Socie ty  for  the Preserva tion  o f Natu ral  His tory  Co l lec tions  

http: / /140 .247.98 .87 /?q=index .html 
Webs ite has  opt ion  to  s ign  up  for  their  l is tserve.   

 
Pub l ished : 
 
A Guide to Museum Pes t Pro tocol by Lynda A.  Zycherman and J .  Richard Schrock .  
Pages  53-81 . 
 
On  Campus : 
 

 U.C. Berkeley Phys ical  Plant-  Campus  Serv ices (Pes t  Management)  
  Margare t  Hur lbur t : 
   Phone : 510-642-0878 
   Emai l :  hur lbur t@berkeley .edu 
 

 Ess ig  Museum o f Entomology 
  1s t  F loor  VLSB 
 
  Rosemary Gi l lespie ,  Direc tor  
   Phone : 510-642-3445 
   Emai l :  g i l lespi@nature .berkeley .edu 
 
  Chery l  Barr ,  Sr .  Museum Scien tis t /Col lec tion Manager 
   Phone : 510-643-0804 
   Emai l :  cbarr@nature .berkeley.edu 
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4.3.5. GUIDES TO MUSEUM PEST IDENTIFICATION AND 
CONTACT INFO FOR MUSEUM PEST SPECIALISTS (cont.) 

 
Examp le  o f Info rmat ion  Found On l ine: 
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4.3.6. MVZ IPM PROGRAM MANUAL REFERENCES 
 
On Campus  
 
1  Pes t in festat ion in formation prov ided by Margare t Hur lbur t o f U .C . Berkeley Pest  
Management Serv ices as wel l  as from s ta f f  members o f the Biosc ience and Na tura l  
Resources  Library  in VLSB, the Herbar ium and the  Museum o f  Paleon tology . 
 
 
Websites /Web Documents 
 
Bug Gu ide :  h t tp :/ /buggu ide .ne t 
 
Insec ts  L imi ted  (vendor /consul t ing /educa t ion) : h ttp: / /www. insects l im ited .com 
 
Museum Conserva tion  Ins ti tu te : ht tp: / /www.s i .edu /mci / 
 
2  MSDS shee ts fo r  pes tic ides tha t have been commonly used in museums (arsenic ,  
mercur ic  chlor ide , thymo l, DDT, ethy lene ox ide , d ichlorvos [Vapona , DDVP] ,  
naph thalene , paradich lorobenzene [PDB])  were  re ferenced . MSDS shee ts  are  
avai lab le  on l ine . 
 
3  Nat ional Park Serv ice Museum Handbook ,  par t 1, Museum Col lect ions . Chap ter  5 :  
B io logica l  Infesta tions (par t  D) .  Onl ine  vers ion: 
ht tp : //www.nps .gov /h is tory /museum/pub l icat ions/MHI/mushbkl .h tml . 
 
Nat iona l Park Serv ice  Museum Handbook,  par t  1 , Museum Co l lec tions . Chap ter  4 :  
Museum Co l lec tions  Env ironment .  Onl ine  vers ion : 
ht tp : //www.nps .gov /h is tory /museum/pub l icat ions/MHI/mushbkl .h tml . 
 
Pes t  Management  Work ing Group :  h t tp :/ /www.museumpes ts .ne t 
 
Pes t  Produc ts  Vendor : ht tp : / /www.pes tproduc tson l ine .com 
 
St icky Traps  Vendor:  h t tp : //www.ca tchmas ter .com 
 
 
Published Li terature 
 
Appelbaum, B. .  1991 .  Guide  to  Env ironmenta l Pro tec tion  of  Co l lec t ions .  Sound  View 
Press. 
 
Bergh , J .E.  et .  a l . .  2006 .  A con tr ibut ion  to  s tandards  fo r  freez ing  as  a  pes t  con tro l  
me thod for  museums.  Co l lec tion  Forum 21(1-2) :  117 
 
Carr lee ,  E. .  2003 .  Does  low-tempera ture  pes t  management  cause  damage?  L i tera ture  
rev iew  and  observa tional  s tudy  o f  e thnograph ical  ar t i facts .  Journal  o f  the  Amer ican  
Ins ti tu te  for  Conserva tion 42 : 141-166 
 
4  Dove ,  C.  1995.  Eva lua tion of  an  in tegra ted  pes t management program, Div is ion  o f 
B irds ,  U .S. Na tional  Museum o f  Na tura l  His to ry .  Col lect ion  Forum 11(1) :  28 
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4.3.6. MVZ IPM PROGRAM MANUAL REFERENCES (cont.)  
 
Doyle,  A. . 2007 . R isk Zones  for  IPM: From concep t to  implementa tion .  Co l lec tion  
Forum 22(1-2) : 23 
 
Edwards ,  S. , Bel l ,  B .  and  King,  M.E. .  1980 .  Pest  con tro l  in  museums:  A s ta tus  report .  
The  Assoc ia tion  o f Sys tematics  Co l lec tions . 
 
Flor ian ,  M. .  1986 .  The  freez ing  process— e ffects  on  insec ts  and  ar t i fac t  ma ter ia ls .  
Leather  Conserva tion News  3 :  1 
 
Flor ian ,  M.  1990.  Freez ing  for  museum pes t  eradicat ion .  Col lec tion Forum 6(1) :  1 
 
Gi lberg , M.  and Brokerhof ,  A..  1991 .  The  con tro l  o f  insec t pes ts  in museum 
col lec tions :  The ef fec ts  o f  low tempera tures  on Stegob ium paniceum (L inneaus),  the  
drugs tore  beet le . Journa l of  the  Amer ican  Ins ti tu te  for  Conservat ion  30:  197-201 
 
L inn ie , M. .  1999 . Evalua tion  o f tempera ture  regimes  for  the  con tro l  o f  insec t  pes ts  o f  
museum co l lec tions .  Col lec tion Forum 13(2) : 76-89 
 
L inn ie , M. .  2000 . Use  o f low-oxygen  a tmosphere for  the  con tro l  of  insec t  pests .  
Col lec tion  Forum 14(1-2) :  57 
 
Proceedings  o f the 3r d  interna tiona l con ference July  4-7  1995 . Bangkok,  Tha i land .  Pg . 
334 . 
 
Pinniger , D .B. . 2001.  Pes t  management  in  museums,  a rchives and  h is tor ic  houses .  
Archetype  Publ ica tions . 
 
5  Pinniger , D. . 2003 . Saving our  treasures-  contro l l ing museum pes ts  wi th tempera ture  
extremes .  Pes tic ide  Out look  14:  10-11 . 
 
Poo l,  M. . 1997.  Pre l iminary  analys is  o f  the  ef fec ts  o f co ld  s torage  on  fur  garments  and  
mammal  sk ins.  Co l lec tion  Forum 13(1) :  25 
 
Rajendran ,  S. and  Parveen ,  K.M.H . .  2005 . Insect  infes ta tion in  s tored  anima l  
produc ts . Journa l  of  Sto red  Produc ts  Research 41:  1-30 
 
Rossol ,  M.  e t . a l . .  1996.  No  magic  bu l le ts :  Sa fe  and ethica l  pes t  management  
s tra tegies .  Journal  o f  Museum Management  and Curatorsh ip  15(2) : 145 
 
Socie ty  for  the Preserva tion  o f Natu ral  H is tory  Col lec tions . 1994.  Gu ide l ines  for  
the  care o f  natural  h is tory  col lec tions . Co l lec tion Forum 10(1) :  32-40 
 
7  Strang ,  T . . 1992.  A rev iew  o f pub l ished  tempera tures  for  the  con tro l  o f  pest  insec ts  
in museums .  Col lect ion  Forum 8(2) :  41 
 
Strang ,  T . . 1995.  The  e f fec t of  thermal  methods o f  pest  contro l  on  museum 
col lec tions .  Prepr in ts  of  the  3r d  Interna tiona l  Conference  on  Biode ter iora tion  o f 
Cultural  Proper ty :  199-212 
 
6  Strang ,  T .  and Kigawa,  R. .  2006 .  Leve ls  o f IPM con tro l :  Ma tch ing  condi t ions  to 
per formance  and  e ffor t .  Col lec tion Forum 21(1-2) :  96 
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4.3.6. MVZ IPM PROGRAM MANUAL REFERENCES (cont.) 
 
van Dam, A.  et .  a l . .  2000 .  The  warping and  c rack ing  o f  p lex ig lass spec imen  
containers . Co l lec t ion  Forum 14(1-2) : 47 
 
Wil l iam,  S.  e t.  a l . .  1990 .  Mod if ica tion  o f s torage des ign  to mit iga te  insec t  problems .  
Col lec tion  Forum 6 (1) : 27 

 
 
Wil l iams,  S.  e t . a l . .  1993.  Effect  o f  re la t ive  humidi ty  on  crania l  d imensions  o f 
mammals . Col lect ion  Forum 9(1) :  40 
 
Webb ,  E. e t .  a l . .  1989 . Integra ted  pes t management at  the  Denver  Museum o f Natural  
His tory .  Co l lec tion  Forum 5(2) :  52 
 
Wol f , S.  e t .  a l . .  2001 . Phys ical  proper t ies  and heal th  e f fec ts  o f pes tic ides  used  on  
Nat iona l  Park  Serv ice col lect ions.  Conserve  O Gram 2 /17 
 
Zycherman, L .A.  and Schrock ,  J .R. .  1988 . A guide  to  museum pes t  con tro l . Founda tion  
of  the  Amer ican  Ins ti tu te for  Conserva t ion  and Ar t is t ic  Works  and  Assoc ia tion of  
Systemat ics  Col lec tions . 
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4.3.7. MVZ CASE STUDIES  
 
 
 


