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Don’t	
  ever	
  do	
  a	
  google	
  image	
  search	
  for	
  the	
  
word	
  “gopher”	
  





Rules	
  and	
  
regs	
  and	
  
burrowing	
  
rodents	
  



%	
  



Restricted	
  Materials	
  Permit	
  

•  This	
  is	
  the	
  responsibility	
  of	
  the	
  owner	
  of	
  the	
  property	
  or	
  
business	
  operator	
  

•  However,	
  it	
  is	
  your	
  responsibility	
  to	
  check	
  that	
  before	
  you	
  
apply	
  a	
  restricted	
  use	
  material	
  that	
  the	
  owner	
  of	
  the	
  property	
  
has	
  the	
  material	
  listed	
  on	
  their	
  permit	
  

•  You,	
  not	
  the	
  property	
  owner,	
  will	
  receive	
  the	
  viola>on	
  



No>ce	
  of	
  Intent	
  

•  You	
  must	
  give	
  a	
  NOI	
  to	
  your	
  County	
  Ag	
  Commissioner’s	
  
Department	
  at	
  least	
  24	
  hours	
  before	
  the	
  applica>on	
  of	
  a	
  
restricted	
  use	
  material	
  

•  The	
  applicator	
  has	
  up	
  to	
  four	
  days	
  aSer	
  the	
  planned	
  date	
  (the	
  
date	
  on	
  the	
  no>ce)	
  to	
  begin	
  the	
  applica>on.	
  	
  

•  If	
  the	
  pes>cide	
  applica>on	
  is	
  not	
  started	
  in	
  four	
  days,	
  a	
  new	
  
No>ce	
  of	
  Intent	
  must	
  be	
  filed.	
  	
  



WriXen	
  recommenda>on	
  

•  A	
  wriXen	
  recommenda>on	
  is	
  required	
  for	
  the	
  applica>on	
  of	
  
any	
  pes>cide	
  on	
  any	
  produc>on	
  or	
  non-­‐produc>on	
  ag	
  site	
  

•  One	
  copy	
  of	
  each	
  such	
  wriXen	
  recommenda>on	
  shall	
  be	
  
signed	
  and	
  dated	
  and	
  shall	
  be	
  furnished	
  to	
  the	
  operator	
  of	
  the	
  
property	
  prior	
  to	
  the	
  applica>on.	
  

•  Where	
  a	
  pes>cide	
  use	
  is	
  recommended	
  a	
  copy	
  shall	
  also	
  be	
  
furnished	
  to	
  the	
  dealer	
  and	
  the	
  applicator	
  prior	
  to	
  the	
  
applica>on.	
  	
  



Non-­‐produc>on	
  agriculture	
  

•  Cemeteries	
  	
  
•  Ditches	
  and	
  ditch	
  banks	
  	
  
•  Drip	
  lines	
  	
  
•  Egg	
  handling	
  equipment	
  (on	
  farms)	
  	
  

•  Farm	
  roads	
  	
  

•  Field	
  borders	
  and	
  headlands	
  	
  
•  Golf	
  courses	
  	
  
•  Greenbelts	
  	
  



•  Greenhouse/nursery/mushroom	
  
opera>ons	
  (outside	
  general	
  
weeds	
  and	
  pests,	
  as	
  well	
  as	
  pest	
  
control	
  within	
  alley	
  ways	
  and	
  
other	
  interior	
  areas)	
  	
  

•  Ground	
  water	
  recharge	
  ponds	
  	
  
•  Highway	
  medians	
  	
  

•  Irriga>on	
  canals	
  	
  
•  Irriga>on	
  systems	
  (drip	
  lines)	
  	
  
•  Lakes,	
  rivers,	
  and	
  streams	
  	
  

•  Milk-­‐handling	
  equipment	
  (on	
  
farms)	
  	
  

•  Mushroom	
  (post-­‐harvest	
  kill)	
  	
  

•  Parks	
  	
  
•  Railroad	
  shoulders	
  	
  
•  Recrea>on	
  areas	
  	
  
•  Research	
  (commodity	
  destroyed)	
  	
  
•  Reservoirs	
  	
  
•  Roadsides	
  	
  
•  Rights-­‐of-­‐way	
  	
  
•  Uncul>vated	
  (fallow)	
  agricultural	
  
ground	
  	
  



MUST	
  have	
  a	
  copy	
  of	
  the	
  label!	
  



Gophers	
  



Gophers	
  

•  Considerable	
  research	
  in	
  
the	
  last	
  10	
  years	
  on	
  gopher	
  
research	
  

•  Much	
  of	
  it	
  carried	
  out	
  in	
  
California	
  



Typical	
  gopher	
  mounds	
  



Gopher	
  mounds	
  



Mole	
  mound	
  



Management	
  op>ons	
  

Habitat 
modification Baiting Burrow 

fumigation Trapping Exclusion Repellent Frightening Shooting 

Pocket 
gopher         

Currently,	
  we	
  focus	
  on	
  an	
  integrated	
  approach	
  that	
  u>lizes	
  a	
  
number	
  of	
  strategies	
  and	
  tools	
  to	
  control	
  vertebrate	
  pests.	
  



Habitat	
  modifica>on	
  

•  Deep	
  disking/ripping	
  
•  Not	
  generally	
  an	
  op>on	
  in	
  urban	
  California	
  



Bai>ng	
  

•  Mostly	
  restricted	
  use	
  in	
  CA	
  
(unless	
  used	
  by	
  homeowner)	
  	
  
– An>coagulants	
  
– Zinc	
  phosphide	
  	
  
– Strychnine	
  



Strychnine	
  

•  Acute	
  toxicant	
  	
  
•  Preferred	
  bait	
  for	
  controlling	
  
gophers	
  given	
  its	
  acute	
  toxicity	
  

•  More	
  palatable	
  flavor	
  than	
  zinc	
  
phosphide	
  

•  Very	
  effec>ve	
  
•  Behavioral	
  resistance	
  to	
  
strychnine	
  baits	
  

•  Current	
  shortage	
  of	
  strychnine	
  
baits	
  in	
  the	
  United	
  States	
  

Professional	
  



Zinc	
  Phosphide	
  

•  Acute	
  toxicant	
  
•  Can	
  also	
  be	
  effec>ve	
  
•  Gophers	
  can	
  develop	
  bait	
  
shyness	
  

•  More	
  readily	
  available	
  than	
  
Strychnine	
  

DIY	
  



An>coagulant	
  roden>cides	
  

•  Diphacinone	
  and	
  
Chlorophacinone	
  

•  First	
  genera>on	
  an>coagulant	
  
roden>cides	
  
– Mul>ple	
  feeding	
  

•  Use	
  when	
  worried	
  about	
  primary	
  
toxicity	
  from	
  other	
  products	
  

•  Risks	
  of	
  secondary	
  toxicosis	
  
–  Low	
  

Professional	
  



Fumiga>on	
  

•  Gas	
  cartridges	
  
– Effec>ve	
  for	
  ground	
  squirrels	
  (62–86%	
  control).	
  
– Not	
  effec>ve	
  for	
  gophers.	
  

•  Aluminum	
  phosphide	
  
– Highly	
  effec>ve	
  for	
  gophers	
  (90-­‐100%).	
  
–  Is	
  a	
  restricted	
  use	
  pes>cide.	
  

Professional	
  DIY	
  



Fumiga>on	
  

•  Aluminum	
  phosphide	
  is	
  a	
  restricted	
  material	
  
•  Requires	
  a	
  restricted	
  use	
  permit	
  to	
  purchase	
  and	
  use.	
  	
  

•  You	
  must	
  also	
  be	
  a	
  qualified	
  applicator	
  or	
  be	
  supervised	
  by	
  a	
  
qualified	
  applicator	
  to	
  use	
  this	
  material.	
  	
  



•  Aluminum	
  phosphide	
  must	
  only	
  be	
  used	
  out-­‐of-­‐doors	
  for	
  
control	
  of	
  burrowing	
  pests	
  on	
  
– agricultural	
  areas	
  
– orchards	
  
– non-­‐crop	
  areas	
  
– pastures	
  
–  rangeland	
  
– golf	
  courses	
  	
  
– athle>c	
  fields	
  
– airports	
  



•  And…..	
  
– cemeteries	
  	
  

–  rights-­‐of-­‐ways	
  	
  
– earthen	
  dams	
  	
  
– parks	
  and	
  recrea>onal	
  areas	
  	
  
– other	
  non-­‐residen>al	
  ins>tu>onal	
  or	
  industrial	
  sites	
  and,	
  
– on	
  residen>al	
  or	
  other	
  commercial	
  proper>es	
  



•  Aluminum	
  phosphide	
  cannot	
  be	
  applied	
  on	
  school	
  grounds	
  
except	
  on	
  athle>c	
  fields	
  

•  Can	
  only	
  be	
  applied	
  in	
  burrow	
  systems	
  that	
  are	
  more	
  than	
  100	
  
feet	
  from	
  a	
  building	
  that	
  is,	
  or	
  may	
  be,	
  inhabited	
  by	
  people	
  or	
  
domes>c	
  animals.	
  	
  

•  May	
  be	
  applied	
  in	
  athle>c	
  fields	
  or	
  parks	
  associated	
  with	
  
schools.	
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Fumiga>on	
  Management	
  Plan	
  



Carbon	
  Monoxide	
  

Professional	
  DIY	
  



Fumigant	
   Efficacy	
  (%)	
   Study	
  

Aluminum	
  phosphide	
   90	
   Baker	
  2004	
  

Aluminum	
  phosphide	
   81	
   Baldwin	
  et	
  al.	
  2016	
  

Gas	
  cartridge	
   17	
   Matschkte	
  et	
  al.	
  1995	
  

PERC	
   56	
   Orloff	
  2012	
  

PERC	
   56	
   Baldwin	
  et	
  al.	
  2016	
  

PERC	
   68	
   Baldwin	
  &	
  Meinerz	
  2016	
  



Trapping	
  

•  Maccabee	
  vs	
  Gophinator	
  
•  Covered	
  vs	
  uncovered	
  
•  AXractant	
  vs	
  no	
  aXractant	
  
•  Trained	
  vs	
  untrained	
  
•  Gloves	
  vs	
  no	
  gloves	
  
•  “Above”	
  ground	
  traps	
  vs	
  “in”	
  tunnel	
  traps	
  

DIY	
  



Macabee	
  vs	
  Gophinator	
  



Gophinator	
  

•  Powerful	
  trap	
  
•  Grips	
  the	
  animal	
  high	
  on	
  the	
  body	
  

•  Trigger	
  arm	
  offset	
  to	
  prevent	
  upward	
  
pressure	
  on	
  gopher	
  

•  Rota>ng	
  pincer	
  arm	
  that	
  clamps	
  to	
  
sta>onary	
  arm	
  
– More	
  secure	
  capture	
  











Types	
  of	
  trap	
  

•  Turf	
  damage	
  
– Gophinator	
  
– Maccabee	
  
– Black	
  hole	
  and	
  box	
  

•  Less	
  turf	
  damage	
  
– Cinch	
  trap	
  
– Gopher	
  Hawk	
  



Covered	
  vs	
  uncovered	
  









Trapping	
  

• Materials	
  
– Traps	
  
– Probe	
  
– Gloves	
  
– Wire	
  
– Flags	
  
– Kneepads	
  



•  Ac>ve	
  mounds	
  
•  Probe	
  for	
  tunnel	
  

– Watch	
  out	
  for	
  back-­‐filled	
  
tunnels	
  

•  Leave	
  probe	
  in	
  mound	
  

•  With	
  hori-­‐hori,	
  dig	
  hole	
  

•  Examine	
  burrows	
  for	
  
– Size	
  
– Turns	
  
– Divides	
  



Exclusion	
  

•  Underground	
  fencing	
  might	
  be	
  jus>fied	
  for	
  valuable	
  
ornamental	
  shrubs	
  or	
  landscape	
  trees	
  

•  Bury	
  hardware	
  cloth	
  or	
  3/4-­‐inch	
  mesh	
  poultry	
  wire	
  at	
  least	
  2	
  
feet	
  deep	
  with	
  an	
  addi>onal	
  6	
  inches	
  of	
  mesh	
  or	
  wire	
  bent	
  at	
  a	
  
90-­‐degree	
  angle	
  away	
  from	
  the	
  plan>ng.	
  	
  

•  Also	
  extend	
  the	
  fencing	
  at	
  least	
  1	
  foot	
  aboveground	
  to	
  deter	
  
gophers	
  moving	
  overland..	
  



•  You	
  can	
  protect	
  small	
  areas	
  such	
  as	
  
flower	
  beds	
  by	
  complete	
  underground	
  
screening	
  of	
  the	
  bed’s	
  sides	
  and	
  boXoms	
  

•  To	
  protect	
  individual	
  plants,	
  install	
  wire	
  
baskets,	
  which	
  you	
  can	
  make	
  at	
  home	
  or	
  
buy	
  commercially,	
  at	
  the	
  same	
  >me	
  you	
  
are	
  purng	
  the	
  plants	
  into	
  the	
  ground	
  

•  Six	
  to	
  8	
  inches	
  of	
  coarse	
  gravel	
  1	
  inch	
  or	
  
more	
  in	
  diameter	
  around	
  underground	
  
sprinkler	
  lines	
  or	
  u>lity	
  cables	
  also	
  can	
  
deter	
  gophers	
  



Squirrels	
  



Squirrels	
  in	
  California	
  



•  Tree	
  squirrels	
  
–  Northern	
  flying	
  squirrel	
  
–  Douglas	
  squirrel	
  

•  Tamiasciurus	
  douglasii	
  

– Western	
  gray	
  squirrel	
  
•  Sciurus	
  griseus	
  

–  Eastern	
  gray	
  squirrel	
  
•  Sciurus	
  carolinensis	
  

–  Eastern	
  fox	
  squirrel	
  
•  Sciurus	
  niger	
  

•  Ground	
  squirrels	
  
–  Chipmunk	
  

•  Eutamia	
  spp	
  

– Marmot	
  
•  Marmota	
  flaviventris	
  

–  Golden	
  mantle	
  ground	
  squirrel	
  
•  Spermophilus	
  lateralis	
  

–  Belding’s	
  ground	
  squirrel	
  
•  Spermophilus	
  beldingi	
  

–  California	
  ground	
  squirrel	
  
•  Otospermophilus	
  beecheyi	
  



Iden>fica>on	
  

•  Tree	
  squirrel	
   •  Ground	
  squirrel	
  



Bio-
control 

Habitat 
modification Baiting Burrow 

fumigation Trapping Exclusion Repellent Frightening Shooting 

Pocket 
gopher          

         



Ground	
  Squirrels	
  



Why	
  manage	
  ground	
  squirrels?	
  

•  Mounds	
  are	
  a	
  tripping	
  hazard	
  

•  Chew	
  irriga>on	
  lines	
  (if	
  you	
  have	
  
them)	
  

•  Can	
  damage	
  valuable	
  turf	
  and	
  
landscapes	
  	
  plants	
  

•  Vectors	
  of	
  disease	
  
•  Soil	
  erosion	
  



Biocontrol	
  

•  Natural	
  predators	
  have	
  been	
  
used	
  to	
  control	
  vertebrate	
  pests	
  

•  Owl	
  boxes	
  are	
  not	
  appropriate	
  
for	
  ground	
  squirrels	
  

EFFICACY	
   COST	
   LABOR	
   SAFETY	
  

No	
  risk	
  Low	
  Low	
  Low	
   DIY	
  



Habitat	
  modifica>on	
  

•  Ground	
  squirrels	
  generally	
  like	
  to	
  
inhabit	
  the	
  edge	
  of	
  crops,	
  fields	
  
etc	
  

•  These	
  areas	
  are	
  generally	
  quite	
  
bare	
  	
  

•  This	
  allows	
  squirrels	
  to	
  iden>fy	
  
both	
  ground	
  and	
  aerial	
  risks	
  of	
  
preda>on	
  

•  Do	
  not	
  recommend	
  vegeta>on	
  
manipula>on	
  as	
  it	
  may	
  
encourage	
  the	
  encroachment	
  of	
  
other	
  wildlife	
  pests	
  

•  If	
  community	
  abuts	
  a	
  flood	
  
control	
  channel	
  and	
  you	
  have	
  a	
  
ground	
  squirrel	
  issue,	
  please	
  
communicate	
  with	
  County	
  Ag.	
  
Dept.	
  and	
  flood	
  control	
  divisions	
  

EFFICACY	
   COST	
   LABOR	
   SAFETY	
  

No	
  risk	
  Low	
  Low	
  Low	
   DIY	
  



Bai>ng	
  op>ons	
  

•  An>coagulant	
  roden>cide	
  
•  Zinc	
  

Hire	
  a	
  pro	
  



Ground	
  squirrel	
  control	
  



Fumiga>on	
  



Rodenator	
  

Hire	
  a	
  pro	
  



Gas	
  cartridges	
  

Studies	
  show	
  62–86%	
  control	
  for	
  CA	
  GS	
  

DIY	
  



New	
  technologies	
  

Species	
   Device	
   Author	
   Efficacy	
  

Belding’s	
  Ground	
  Squirrel	
   PERC	
  	
   Orloff	
  	
   76%	
  

California	
  	
  Gound	
  Squirrel	
   Cheetah	
   Baldwin	
   -­‐7%	
  



Treatment	
   Site	
   Efficacy	
  based	
  on	
  sq	
  counts	
  (%)	
   Efficacy	
  based	
  on	
  burrow	
  counts	
  (%)	
  

PERC	
  	
  
(Dry)	
  

Control	
   0	
  

Treatment1	
   54	
   48	
  

Treatment	
  2	
   77	
   100	
  

Mean	
   66	
   74	
  

PERC	
  	
  
(Moist)	
  

Treatment1	
   100	
   100	
  

Treatment	
  2	
   100	
   97	
  

Mean	
   100	
   98	
  

Cheetah	
   Control	
  1	
   -­‐16	
  

Control	
  2	
   -­‐18	
  

Treatment1	
   -­‐17	
   -­‐57	
  

Treatment	
  2	
   -­‐29	
   -­‐12	
  

Treatment	
  3	
   0	
   -­‐269	
  

Mean	
   -­‐15	
   -­‐113	
  



Burrow	
  Blocker	
  system	
  

www.BurrowBlocker.com	
  



•  Cost	
  
•  Logis>cs	
  (other	
  equipment)	
  

•  Limited	
  site	
  suitability	
  



Trapping	
  





AB	
  789,	
  Williams	
  

•  Prohibits	
  killing	
  any	
  trapped	
  mammal	
  by	
  inten>onal	
  drowning,	
  
injec>on	
  with	
  any	
  chemical	
  not	
  sold	
  for	
  the	
  purpose	
  of	
  
euthanizing	
  animals,	
  or	
  thoracic	
  compression.	
  





Ground	
  squirrel	
  best	
  management	
  prac>ces	
  website	
  

www.groundsquirrel
BMP.com	
  















Ques>ons	
  

Dr.	
  Niamh	
  Quinn	
  
Human-­‐Wildlife	
  InteracTons	
  Advisor	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  nmquinn@ucanr.edu	
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