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Introduction 

Peromyscus ,   the   Deer   mouse ,  is one  of  the  main  obstacles 
to   successful   reforestat ion by direct   seeding  in  the  Pacific  Northwest  and 
many  different  control  measures  have  been  experimented  with  over a num- 
ber  of years .   Poison  has   been  used  for   some  t ime  with  varying  degrees  
of success  in  the  United  States as a means  of  control  but its application 
has  never  been  popular  in  Brit ish  Columbia  partly  because of a widespread 
opinion  that its use  on a large  scale   would  ki l l   many  other   mammals   and 
birds  besides  mice  and  would  "upset  the  balance of nature .  " This  opinion, 
however, is not  founded  on  facts  and it should  be  realized  also  that  any 
balance  of  nature  which  may  have  previously  existed  in  the  forest  is ab- 
ruptly  upset by the  sudden  transit ion  to  cut-over  land by the  widespread 
logging.  In  actual  fact,  the  increase  in  numbers of cer ta in   birds   and 
mammals,   including  deer  mice,  is a d i rec t   resu l t  of this   t ransi t ion.  

Control by poison  in  direct   seeding  projects  in  Oregon  and 
Washington,is  supervised by the  United  States  Fish  and  Wildlife  Service 
who prepare  the  bai t   and  make  the  necessary  recommendat ions  for  its ap-  
plication. A careful   check is kept  on  any  possible  harmful  effects  and  the 
minimum  amount of poison  bait  is  used.  In  the  past  Thallium  Sulphate  was 
extensively  used  and  this  poison,  which is toxic  to  al l   forms  of  animal  l ife,  
is a relatively  slow-acting  poison  affecting  the  central  nervous  system. 
It  has  certain  disadvantages  both  in  its  preparation  and  application  in  the 
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, field  and is not  used so much  a t   the   present   t ime.   The  bai t  is soaked  in a 
prescribed  solution  and  then  scattered  on  prepared  spots  as it takes   f rom 
s ix  to seven   kerne ls  of grain  to  kill a mouse.   The  poison  i tself   is   not 
readily  soluble  in  water so the  bait  will  remain  toxic  on  the  ground  for 
some   t ime .  
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Since  the  las t   war  a new  poison,  Sodium  Fluoroacetate,  has 
been  evolved  and  has  proved to be a very  effective  rodenticide. It is more 
co'mmonly  known as 1080  since it was  the  1080th  compound  tested for  its 
toxic  effects  on  animals by the  Wildlife  Research  Laboratory of the  United 
States  Fish  and  Wildlife  Service  in  their   search  for  new  rodenticides.   I t  
is an  extremely  toxic  poison  affecting all f o r m s  of animal  life,  with no 
known  antidote, so that   str ingent  regulations  have  been  set   up  regarding its 
sa le   and   par t icu lar   care  is necessary  in  preparing  and  handling  any  bait .  
Compound  1080 is a fast-acting  poison  affecting  the  central   nervous  system 
and  heart   muscles  and  only  one  kernel of wheat  soaked  in a prescr ibed  so-  
lution is necessary  to   ki l l  a mouse.   In  addition, it has   an  a t t ract ive  tas te  
so that   mice  will   eat  it readily.   I t   can  also  be  scattered  broadcast .   I t  is 
very  soluble  in  water so that  it   leaches  out  quickly  after  application  in  the 
field  and its use  has  to  be  correlated  with  f ine  weather,   four  clear  nights 
af ter   appl icat ion  being  considered  necessary  for   opt imum  resul ts  
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Compound  1080 i s  now being  used  in  nearly  all   direct-seeding 
projects  in  the  Northwest  and  the  general   procedure is to  broadcast   the 
bait by a i r  in  late  Fall   or  Spring  and  then  to  seed  some  weeks  later  in  the 
same   manner .  A buffer   s t r ip ,   one  quarter  of a mile  in  width  around  the 
a rea   to  be seeded,   is   a lso  poisoned  to   prevent   mouse  inf i l t ra t ion  before  
germinat ion  is   complete .   Checks  on  the  rodent   populat ion  are   made  before  
poisoning  and  the  amount  and  strength of poison  to  be  used  are  based  on 
the  resul ts  of these .  
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The  Proiect  
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The  possibil i t ies of  experimenting  with  1080  were  stimulated 
both by the  success  obtained  with  this  poison  in  Oregon  and  Washington  and 
by the  discouraging  resul ts   obtained  f rom  other   control   measures   in   experi-  
ments   car r ied   ou t   over  a number of y e a r s .  In  addition,  personal  contact 
was  made  with M r .  A .  W .  Moore of the  United  States  Fish  and  Wildlife 
Service who has  been  working  on  rodent  problems  for  many  years.   His  ad- 
vice  on  the  preparation  of  the  bait, its application  in  the  field,  and  other 
aspects  of this  project   are  gratefully  acknowledged. 

The  primary  objective  was  to  find  out  what  effect  pre-poisoning 
an  area  with  bait  prepared  with  1080  would  have  on  the  subsequent  germina- 
t ion of Douglas  f ir   seed  sown  on  seed  spots as compared  to  a similar  amount 
of seed  sown  on  an  adjoining  unpoisoned  area.  Accordingly  an  area,  which 
is  shown  on  the  map, w a s  selected  in   the  Sayward  Forest ,   one  seeding  plot  
being  established  on  the  peninsula  which is almost   surrounded by  Mohun 
Lake  and  the  other  plot   near  Vic  Lake.  I t   was  proposed  to  poison  the  whole 
pen insu la   a s   f a r  as the  control  boundary  which  was  one  quarter of a mi le  
from  the  plot .   The  lake  substantially  reduced  the  area of  the  buffer  s'rip. 
The  plot  near  Vic L.ake was  put  in as a check  and  was  not  to  be  poisoned. 
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(a )  Poisoning 

v 

The  bait  was  prepared  with a prescribed  solution of 1080. 
Extreme  care   is   necessary  as   the  poison,   which is a fluffy  white  powder, 
can  be  inhaled  and  also  assimilated  into  the body from  cuts   and  bruises  
on  the  hand.  All   utensils  used  in  such  work  are  specially  labelled  and r e -  
served  for  that  purpose  alone.  The  United  States  Fish  and  Wildlife  Service 
dye  the  poisoned  grain  (usually  wheat) a bright  green to  repel   bi rds   hut   in  
this project   th is   was not  possible as the  manufacturers  had  mixed a purple 
dye  in  the  powder.  This  was  done  as a precaut ionary   measure   as   the   pure .  
solution  is   colourless 

The  whole  peninsula  of 130 acres  was  poisoned  on  March 28 ,  
1950, as   soon  as   snow  had  lef t   the   area  and  the  complete   operat ion  took 
5 hours.   The  poisoning  crew  was  made  up of 4 men who distributed  the 
bait  while a fif th  acted  as  compassman.  Each of the  four  men  was  equipped 
with  rubber  gloves, a planting  bag  containing a known  amount of bait,  and 
a tablespoon  which,  when  filled,  contained a known approximate  number of 
kernels.   The  bait   was  broadcasted  at   the  rate of 1 tablespoonful  every 50  
feet   on  l ines   which  ran  East   and  West   across   the  peninsula   a t  50 foot in te r -  
vals.   The  compassman  walked  ahead of the  poison  crew  on  every  fourth 
line  marking it with  paper so that  the  same  line  was  not  repoisoned  on  the 
re turn   journey .  

Poisoning  was  completed  in  fine  weather  but  snow fell f o r  
pa r t  of the  next  day  and  night  and  the  area w a s  covered  with  half  an  inch of 
snow  the  following  morning.  The  remainder of the  third  day  and  nigh  were 
fine  but  very  heavy  rain  began  on  the  fourth  day  continuing all night.  The 
weather at this   t ime of year  is very  unsett led  making it difficult   to  obtain 
the  requisite  number of c lear   nights .  

(b) Seeding 

Forty  4-milacre   quadrats   were  es tabl ished  on  both  the  check 
plot  and  the  one  on  the  peninsula.  On  both  plots  the  procedure  was  the 
same,   there   being 5 rows of quadrats 3 chains  apart  and,  on  each  row, 
8 quadrats  at  1 chain  interval.  Ten  Douglas fir seeds’,  which  had  been 
s t ra t i f ied  for  72  days,   were  sown  on  each  of   the  milacre   quadrats   making 
a total  of 160 seed  spots   for   each of the  two  areas.   The  seeding  was  all  
completed  on  April  5 ,  8 days  after  poisoning. 

1. Mean  germination 8 6 .  1 per  cent.   Standard  Deviation 3 . 6  per   cen t  
based  on 10  samples  of 100  seeds,   each  tes ted  for  15  days  in a Hearson 
Incubator. 
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Results 

1 .  Effect of the  Poison  on  other  Wildlife 

One of the  objectives of the  project  was  to  show  that no h a r m  
would  be  caused  other  wildlife by this  method  of  control.  

The  Provincial   Game  Commission  were  anxious  to  have  some 
of their   staff   present  on  the  area  after  poisoning  had  taken  place  in  order 
that  any  effects  on  other  wildlife  might  be  observed,  and  two of t he i r   pe r -  
sonnel  inspected  part  of the  area  on  March  31. No t race  whatever  of any 
dead  animals   or   bi rds  w a s  recorded  on  this or any  other  occasion.  Wrens 
and  robins  were  personally  observed  on  the  area  before  poisoning  and  these 
were   observed   in   the   same  loca l i ty   for   some  t ime after. No dead  mice 
were  found  as   they  have  t ime  to   conceal   themselves   before   dying.   This  
is des i rab le   as   i t   cons iderably   reduces   the   chances  of secondary  poison- 
ing  through  another  animal  eating  the  bodies  of  any  rodents  killed. 

Provided  that  poisoning is carr ied  out   la te   in   the  Fal l   or   ear ly  
in  the  Spring  there is no reason  why  any harm  should  be  caused to other 
wildlife. It should  be  stressed,  however,   that   the  use of a poison  as   toxic  
a s  1080  should  be  restricted  rigidly  to  qualified  personnel  using  predeter- 
mined  amounts of a recognized  concentration of the  poison. h 

2 .  Rodent  PoDulation 

” 

The  areas  surrounding  the  two  plots  were  f irst   trapped :L? 

August,  1949,  and  the  catch  was  heavy  indicating  that  many  mice  were 
present.  Owing  to  the  uncertainty of the  weather  immediately  prior  to 
poisoning,  only a few  t raps   were  set   the   night   before  it took  place,  but 
the  catch  showed  that  the  population  was  high  for  that  time of year .   The  
e f fec ts  of the  poison  were  subsequently  checked by t rapping  the  areas  
around  both  plots  simultaneously  with  ordinary  mouse  traps  for  one or 
two  nights.   Trapping  on  the  poisoned  area  was  carried  out  along  the 
s ides  of the  road from the  long  trestle  bridge at the  North  end  to  the  con- 
trol   boundary  and  on  the  unpoisoned  area  along  the  road  from  the  refer-  
ence  post   to   Vic  Lake.   On  both  areas   other   t rap  l ines   were  put   in   a t   random 
at  r ight  angles  to  the  roads so as to  sample as wide   an   a rea   as   poss ib le .  

Both a reas   were   t r apped  two  days  after  poisoning  took  place, 
4 mice  being  caught  in  two  nights  in  260  traps  on  the  poisoned  area  as  com- 
pared  to 10 mice  in  92  traps  on  the  unpoisoned  area  over  the  same  period. 
One  of  these 4 mice  was  caught   just   ins ide  the  control   boundary  and  could 
have  infi l trated  over  during  the  night.   For  the  next 4 t imes  that   trapping “.IIc 

took  place  in  April,   May,  and  June,  no  mice  were  caught  although  on  each 
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A comparison of germination  from  the  two  plots  revealed 
that a significant  difference  existed.   Thirty-six  out of  the 40 quadrats  on 
the  poisoned  area  contained 1 or   more   seedl ings   as   compared   to  11  of the 
40  quadrats   on  the  unpoisoned  area;   or  66 of  the 160 poisoned  seed  spots 
contained 1 o r   more   seedl ings   aga ins t  12  of 160 unpoisoned.  On  further 
analysis   the  mean  germinat ion  per   quadrat  on  the  poisoned  area  was 3 . 8 7  
as compared to . 4 7  on the  other .   The  seed  spots   on  this   la t ter   area  were 
almost  entirely  wiped  out by mice  but a considerable  amount  of  seed  was 
also  eaten  on  the  poisoned area.  This  w a s  due  to  survivors  which  had  not 
been  killed by the  poison  and  the  two  main  reasons  for  this  loss of seed 
can  be  attr ibuted to: 

(a)   The  Weather .   The  requis i te   number  of c lear   nights   af ter  
poisoning  was  not  obtained  and  both  snow  and  rain  likely  reduced  the  po- 
tency of the  bait .   This  will  soon lose its effect i f  i t s   s t rength  is   reduced 
as it has  been  found  that, if a mouse  eats  a non-lethal  amount of bait  and 
surv ives ,  it is unlikely  to  eat   more.  Fall poisoning  and  seeding  has  de- 
cided  advantages as the  weather  can  be  forecasted  with  some  degree of 
accuracy  and a second  poisoning  could  be  carried  out if necessary .  Un- 
s t ra t i f ied  seed  could  a lso  be  used  as   the  disadvantages of  handling  large 
quantities of s t ra t i f ied   seed   on  a t ight  schedule  are  obvious.  A long  winter 
with  persistent  snow  could  delay  poisoning  to  such  an  extent  that  seeding 
could  not  take  place  till   well  into  April.  

* 
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There  should  also  be  l i t t le  danger of infiltration  with Fall 
poisoning  and  seeding,  provided  that  poisoning  was  successful  and  there 
was a buffer   s t r ip ,  as both  numbers  and  ranges of mice a re   cons iderably  
reduced  during  the  winter  months.  

(b) The  Method of Seeding.  The  present  method of seeding is not 
to  be  recommended  in  future  for a var ie ty  of reasons .  

Firs t ly ,   mice  f ind  the  seed by its smell   and  natural ly   where 
seed  is concentrated  on a spot it is located  more  easi ly .   Moore  (1)   says 
t h a t   t h e r e   i s  bound  to  be a relatively  high  loss of seed  on  seed  spots   in  
spot   seeding  as   mouse-control   i s   control   and not extermination  and  the  few 
surv ivors   a re   a t t rac ted  by the  odour  of  the  seeds  on  the  spot.  Silen ( 2 )  
also  substantiates  this  and  declares  that   individual  placement of seed  is a 
bet ter   method  as   there  is known  proof  that  the  concealment of s e e d   f r o m  
mice  is an  important  fact0.r   in  the  regeneration of natural   s tands.  

Secondly,  the  subsequent  development of seedl ings  f rom a 
mult iple   seeded  spot   is   not   sat isfactory as the  trees  eventually  grow  to- 

developed by Silen  and  this  sows  one  pelleted  seed  at a required  depth.  
This  type of seeding  gun  should  both  reduce  seed loss  and  produce a 
sat isfactory  s tand.  

W gether at the  base  and  form a clump.  A new  type  of  seed  gun is now being 
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occasion  mice  were  caught  without  difficulty  on  the  unpoisoned  area  near 
the  check  plot .   At  the  last   occasion  that   trapping  took  place  on  July  13,  
6 young  and  sub-adult  mice  were  finally  caught  on  the  poisoned  area  which 
showed  that  the  area  was  gradually  being  repopulated. A f ina l   summary  
of the  catches  recorded  on  both  areas  from  shortly  after  the  t ime of  poison- 
ing  to  July 13 showed 10 mice  caught  in 790 traps  on  the  poisoned  compared 
to  43  in 372 traps  on  the  unpoisoned  area.  

Results  indicate  that  the  poison  had  substantially  reduced  the 
population  to a point  well  beyond  the  date  that  final  germination  might  be 
expected.  It is inevitable  that  some  mice  would  survive  the  poisoning  and 
the  resul ts  of their   breeding  were  apparent  in  July s o  that, by the   Fa l l ,  
th is   area  should be completely  repopulated.   Poisoning,   therefore ,   only 
temporarily  reduced  the  population  and  this  is   in  i tself   desirable  as  mice  may 
possibly  have a beneficial as wel l   as  a harmful   role .  

To  obtain  the  best   results,   poisoning  should  be  carried  out 
when  the  mice  have  stopped  breeding  in  the  Fall  or  before  they  begin  in 
the  Spring.  In  this  case  the first signs of pregnancy  were  observed  in  the 
unpoisoned area on  May  21. 

The  approximate  ra te  of infi l tration  was  also  studied by leav- P 

ing a line of permanently set traps  along  the  control  boundary.  These  were 
examined   a t   in te rva ls   f rom  March  30 to  June  12  and  results  showed  that, 
though  the  rate of infiltration  was  slow, a buffer   s t r ip   is   very  necessary.  

3 .  Results of the  Seeding 

The f i rs t  germinat ion  f rom  the  seed  spots   was  recorded  on 
May 4 and  was  practically  all   complete by June 1 2 .  Each  seedling  was 
marked  and  not  considered  established  unti l  it was  tough  enough  to  repel 
mice  and  junco  attack.  This is charac te r ized  by the  stems  and  cotyledons 
being  cut  and  occurs  during  the first few  weeks  after  germination  while 
the  seedling  is  still tender .   Some  damage of this  type  occurred  but it was 
not   ser ious  and  was  not   recorded  af ter   June.  

There   was   mor ta l i ty   l a te r   in   the   summer   months   th rough  hea t  
and  drought  and  this  was  inevitable  since  neither  site  was  particularly 
sui ted  for   direct   seeding.   The  importance of careful   se lect ion of si te  in 
future   large-scale   projects   can  not  be over -emphas ized   as   sa t i s fac tory  
rodent  control  will  be of l i t t le   use  if the re  is a heavy  seedling  mortali ty 
l a t e r .  In  this  project ,   however,   the  primary  objective  was  to  determine 
the  effect of poison  bait   on  rodents  and  the  area  selected  was  particularly 
well   suited  for  this  purpose.  ” 
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Plate  No. I 
A member  of a poisoning  crew  with 

gloves,  planting  bag,  and  spoon. A 
storage  can  for   the  bai t  is a t   h i s   fee t  

Plate  No. I1 
New type of seed gun sowing  one 

pelletted  seed  per  spot.  

Plate  No. 111 

Poisoned  area  in   the  foreground,   the  second  morning  af ter   poisoning.  
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Conclusions 

Rodent  control  with  the  poison  1080  would  appear  to  have  wide 
possibil i t ies  and  further  work  based  on  the  results of this  project   should 
produce  more  satisfactory  results.   In  addition it is unlikely  to  have  any 
harmful  effects  on  other  wildlife  provided it is   used  careful ly .  

This   project   has ,   therefore ,   terminated  on  an  encouraging 
note   as ,  at long last, some  sat isfactory  control  of the  Deer   mouse is in  
s ight .  

( 1 )  Moore,  A.  W .  

( 2 )  Silen, R 
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