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2  to  3  full  days  each  week  and  in  fall  and  winter  normally  every  second  week.  No  cen-
suses were  conducted  during  or  immediately  following  the  hunting  season  (3  weeks  in

September).   Data   were   collected   between   April   1976   and   August   1977.   To   allow   a
meaningful   comparison   of   activity   levels   between   seasons,   the   calendar   year   was   par-

titioned into  five  phases  relevant  to  the  socio-ecology  of  the  deer  (see  Turner  1979):
The  Pre-Fawn  phase  covered  the  6  weeks  before  the  peak  in  fawning  (ca.  first  week  of
June).   The   Post-Fawn   phase   included   the   next   6   weeks.   The   Rut   phase   spanned   the
4  weeks  from  mid- July  to  mid- August.   Fall   phase  was  from  October  to  December  31;
and   the   Winter-Transition   phase   was   from   January   1   to   April   1.

Data   were   collected   during   978   field   hours,   in   which   deer   were   spotted   almost
5  000  times.  These  data  were  coded  and  keypunched  onto  cards  for  computer  analysis  ;
statistical   tests   were   conducted   using   programs   available   in   SPSS   (Nie   et   al.   1975)
Program  Version  7.

Estimating   Population   Activity

An  acceptable  measure  for  population  activity,   or  the  proportion  of   the  population
active  during  any  one  interval,   was  sought.   Actual   number  of   animals   standing  -f-   the
population  size  (St.  -=-  PS)  was  to  be  estimated  for  each  2  h-interval.

The  relationship  between  the  total  amount  of  protective  cover  in  the  study  site  and
1)  the  number  of  deer  seen  standing  per  field  hour,  2)  lying  per  field  hour,  and  3)  the
total  number  of  deer  seen  is  shown  in  Figure  1.  The  negative  correlation  between  the
former   and   each   of   the   latter   was   so   clear   that   no   statistical   tests   were   performed.
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Fig.  1.

The  relationship  between  total  amount  of  protective  cover  in  the  study  site
and  1)  the  number  of  deer  seen  standing,  2)  lying,
and  3)  the  total  number  seen,  per  hour  in  the  field.
(Values  represent  averages  over  each  half-phase.)
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Obviously   the   optimal   choice   of   measurement   for   the   activity   estimate   had   to   utilize
the   number   of   deer   seen   standing,   since   any   measure   involving   number   seen   lying,
e.g.   the   ratio   of   standing:   lying,   would   have   resulted   in   either   distorted,   zero   or   un-
definable  numbers  during  the  summer  phase.  Since  the  number  of  animals  seen  standing
was  negatively  correlated  with  the  total  amount  of  cover  in  the  study  site,  this  number
had  to  be  corrected  for  the  proportion  of  the  site  visible  at  that  time.

Population   size   was   estimated,   and   confidence   limits   calculated,   using   mark-
recapture   (re-sighting)   data   according   to   Bailey   (1951).   These   estimates   appear   in
Table  1.

Both  the  correction  factor   for   amount  of   cover  and  the  population  size  estimates
were  calculated  twice  for  each  phase,  i.e.  for  each  half-phase.  In  the  end,  the  measure  of
population   activity   calculated   was   Stf   +   PS*,   where   St*   was   the   estimated   number   of
animals   standing   in   an   interval   (i),   corrected   for   proportion   of   the   study   site   visible,
and  PS*  was  the  estimated  population  size  during  the  corresponding  half-phase.

Table  1.

Population  estimates  and  their  confidence  limits  for  each  half-phase

a  1.
b  2.

first  half  of  the  phase,
second  half  of  the  phase.

RESULTS

Activity  during  the  Crepuscular  Intervals

For   technical   reasons,   activity   levels   during  the  dawn  and  dusk  intervals   over   the
entire  study  were  analyzed  separately  from  those  over  the  day  from  May  to  August.  The
effects  of  dawn  vs.  dusk,  time  of  year  (in  the  five  phases)  and  the  four  moon  phases  on
population   activity   during   the   crepuscular   intervals   were   investigated   by   analysis   of
variance   (ANOVA).

Parametric  ANOVAs  make  three  important  assumptions  to  be  tested  on  the  residual
values  :  normal  distribution,  equality  of  sample  variances,  and  independence  of  residuals.
Independence   of   residuals   was   assumed.   For   the   ANOVA   on   these   data,   Bartlett-Box
F  tests  revealed  no  significant  differences  in  residual  variances  when  arranged  by  phase
and   dawn   vs.   dusk   (P   =   0.262).   (A   more   detailed   breakdown   including   moon   phases
was  not  necessary,  since  more  cells  would  also  yield  no  significant  differences.)  Problems
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arose  when  the  distribution  of  residuals  was  compared  with  the  normal  distribution  by
a   x2-Goodness   of   Fit   test   (Pierce   &   Kopecky   1979;   ^2   =   15.9,   4df   significant).   A   total
of  12  transformations  were  tested,  but  these  showed  either  1)  no  improvement  in  the
y^   value,   or   2)   worsened   variance   relationships.   I   therefore   decided   to   continue   the
analysis   of   the   crepuscular   intervals   with   non-transformed   data,   where   at   least   the
sample  variances  were  not  significantly  different.

The   results   of   the   ANOVA  on   population   activity   during   dawn  and   dusk   intervals
over  the  entire  study  are  presented  in  Tables  2  and  3.  From  Table  2,  it  can  be  seen  that
the  main  effects  in  toto  were  significant,  that  neither  the  2-way  interactions  in  toto  nor

Table  2.

Analysis  of  variance  of  population  activity  during  the  crepuscular  intervals  over  time

any   single   2-way   interaction-type   were   significant,   and   that   the   entire   variance   model
was   significant   (seen   in   the   significance   of   the   "Explained"   row).   Of   the   single   main
effects,  the  dawn-dusk  effect  and  phase  (time  of  year)  effect  were  significant  (P  <  0.001,
respectively  P  =  0.001),   but  not  the  lunar  phase  effect  (P  =  0.443).

The  more  detailed  breakdown  on  effects   and  single,   2-way  interactions  appears  in
Table  3.  For  a  5%  level  of  significance  with  1/117  df,  F  must  be  ^  3.93.  The  roe  deer
population  showed  significantly  higher  activity  during  the  2  h-dawn  interval,  respectively,
lower   activity   during  the   2   h-dusk   interval.   The  population  was   significantly   less   active
during  the  Pre-Fawn  phase  (see  the  Discussion  for  a  possible  source  of  error  here),  and
showed  significantly  higher  activity  during  the  Rut  phase.  No  single  lunar  phase  exhibited
a  significant  effect  on  activity.   The  effect  values  for  winter  phase,   +3.326,   and  the  last
quarter   of   the   lunar   cycle,   +0.884,   are   probably   not   significant.   [For   each   contrast,
e.g.  phase,  lunar  phase,  etc.,  one  parameter  had  to  be  eliminated  to  hold  the  number  of
parameters  equal  to  the  number  of  degrees  of  freedom.  The  effect  value  of  the  omitted
parameter  can  be  calculated  as  the  negative  sum  of  all  other  corresponding  effect  values;
but  its  standard  error  and  significance  cannot  be  determined  since  the  model  data  are



not  orthogonal.  For  two-sided  comparisons,  when  one  result  is  significant  (e.g.  the  dawn
interval   activity,   higher),   the   complementary   result   is   also   significant   in   the   opposite
direction  (e.g.  the  dusk  interval,  lower).]

The  separate  2-way  interactions  should  be  viewed  with  caution,  since  neither  2-way
interactions  in  toto,  nor  any  of  the  2-way  interaction-types  were  significant  (see  Table  2).
The  effect  values  of  only  two  such  interactions  come  into  question  anyway  :  The  popu-
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lation  may  have  shown  less  activity  during  the  Rut  phase  when  the  moon  was  in  its  last
quarter.  Likewise,  population  activity  may  have  been  lower  during  the  winter  phase  with
full   moon.   In   a   preliminary   ANOVA,   three-way   interactions   were   also   not   significant.

Activity  over  the  Day

Between  the  end  of  April  and  mid- August,  the  diurnal  period  could  be  divided  into  8,
2   h   intervals.   For   the  analysis   of   environmental   influences   on  population  activity   levels
here,   air   temperature   and   wind   speed   (in   classes)   were   treated   as   linear   covariables;
visual  inspection  of  the  data  indicated  that  linearity  could  be  assumed.  Time  of  day  (in
intervals,   from   1   to   8),   rainfall   (yes/no),   and   the   number   of   human-induced,   potential
disturbances  noted  (in   classes)   were  treated  as   factors.   For   the  ANOVA  of   these  data,
similar   statistical   problems   surfaced.   The   non-transformed   residual   values   were   not
normally  distributed  (y^2  =  98.2,  4df);  nor  did  any  transformation  produce  better  results.
The   test   of   residual   variances   also   yielded   significant   differences.   However,   here   the
folded-natural   logarithm   transformation,

FLOG   (Y)   =   50   +   25   [log   Y   -   log   (100  -j/)]

resulted  in  no  significant  differences  in  residual  variances  (Bartlett-Box  F  Test,  P'  =  0.47).
Y   and   FLOG  (   Y)   are   equal   at   the   value   50,   the   transformation   is   symetrical   around
this  point,  true  and  transformed  values  in  this  range  are  in  quite  good  agreement,  and
transformed  values  stretch  from  —  oo  to  +  oo  (as  in  the  normal  distribution).  Therefore,
the   ANOVA   of   diurnal   data   was   conducted   using   this   transformation.

Table  4.

Analysis  of  variance  of  population  activity  during  the  day,  excluding  2-way  interactions
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Two-way   interactions   were   not   significant   in   a   preliminary   ANOVA   of   these   data
(Sum   of   Squares   =   307.9;   Mean   Square   =   592.25;   F   =   1.35;   for   5%   level   of   signifi-

cance with  52/281  df,  F   ̂ 1 .39),  and  the  program  was  run  again  with  only  the  co  variables
and  main  effects.  These  results  appear  in  Tables  4  and  5.

From  Table  4,  it  can  be  seen  that  the  covariables  in  toto  and  singularly  were  signifi-
cant parameters  in  explaining  population  activity  within  the  diurnal  period.  Main  effects

in  toto,   but  only  daily   interval,   as  a   single  main  effect-type,   were  also  significant.   The
entire  variance  model  was  likewise  significant.

Table  5.

Breakdown  of  effects  in  the  A  NO  VA  of  diurnal  activity  data

nature  of  roe  deer  population  activity  becomes  evident.  Here,  the  critical  F  value  for  a
5%   level   of   significance   with   1/333   df   was   3.87.   Time   intervals   1   and   (probably)   8
exhibited  significantly   higher   population  activity;   intervals   3   to   7   had  significantly   lower
activities,  while  that  for  the  second  daily  interval  was  not  significant.  Although  the  effect
of  all  disturbance  classes  taken  together  was  not  significant  (from  Tab.  4),  when  six  or
more   disturbances   occurred,   the   negative   effect   of   population   activity   was   significant.
It  can  again  be  seen  in  Table  5  that  rainfall  during  the  interval  had  no  significant  effect,
and   that   the   covariables   were   both   significant:   the   higher   the   wind   speed  or   the   air
temperature,  the  lower  the  population  activity.

Although   it   was   technically   incorrect   to   consider   the   separate   2-way   interactions
when  these  were  not  significant  in  toto,  the  difference  in  F  values  for  significance  was
very  close  (F  =  1.35  and  F  ^  1.39)  and  I   decided  to  present  the  values  for  just  main
effects  and  covariables  when  2-way  interactions  were  also  taken  into  the  model.   These
appear  in  Table  6,  where  the  critical  F  value  remained  the  same.
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Under   these   conditions   none   of   the   single   time   intervals   were   significant   factors,
but   air   temperature  remained  as   a   significant   covariable.   All   other   factors   and  the  co-
variable,   wind  speed,   were,   or   became,   insignificant;   i.e.   for   those  that   were  significant
in  Tables  4  and  5,  their  influence  as  single  effects  was  lost  when  specific  2-way  interactions
were   included.   Instead,   several   of   the   single   2-way   interactions   were   significant.

Table  6.

Adjusted  breakdown  of  main  effects  in  the  AN  OVA  of  diurnal  data,
when  2-way  interactions  were  included  in  the  model

1  Regression  coefficient.

DISCUSSION

From  the  analysis  of  crepuscular  data  over  16  months,  the  roe  deer  population  at
Zizers   showed   higher   activity   in   the   dawn   interval,   lower   activity   during   the   Pre-Fawn
phase,  higher  activity  during  the  Rut  and  no  influence  of  lunar  cycle  on  diurnal  activity.

Prior  (1968),   as  well   as  numerous  hunting  journalists,   have  reported  effects  of   the
lunar  cycle,  particularly  a  negative  full-moon  effect,   on  the  diurnal  activity  of  roe  popu-

lations. I  instigated  a  complementary  investigation  of  lunar  effects  on  activity  during  the
night   (Baertschi   &   Turner,   in   prep.),   but   neither   the   present   study,   nor   the   nocturnal
investigation   found   any   significant   effect   of   moonlight   on   population   activity   levels.

Higher  activity  levels  in  the  dawn  intervals  were  indicated  by  both  analyses.  Analysis
of  only  crepuscular  data  showed  higher  levels  at  dawn  than  at  dusk;  but  analysis  of  all
8  daily  intervals  indicated  more  activity  at  dawn  and  dusk  than  in  most  of  the  mid-day
intervals.   At   first   glance,   this   would   support   Ellenberg's   (1974)   notion   of   "crepuscular
deer".   However,   Von   Berg   (1978)   and   Turner   (1978)   have   demonstrated   the   periodicity
of  active  and  resting  bouts  for  individual  animals,  and  the  former  author  has  presented
some  evidence  that   dawn  and  dusk  serve  as   cues   ("Zeitgeber")   to   synchronize   activity
rhythms.   My   finding,   that   higher   proportions   of   the   population   are   active   during   the
dawn  and  dusk  intervals  would  support  this.  Rainfall  during  the  dawn  interval  (and  only
in   this   interval)   also   significantly   reduced   population   activity,   again   indicative   of   day-
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break  as  a  synchronizing  cue.  However  the  reader  is  reminded  that  the  general  interaction-
type  time  interval/rainfall  was  not  significant  (nor  presented  in  the  results),  and  should
be  viewed  with  caution.

Ambient   temperature   might   also   be   a   synchronizing   cue   for   population   activity.
When   the   variance   model   was   adjusted   for   2-way   interactions   (Tab.   6),   daily   time
intervals  were  no  longer  significant,  but  air  temperature  remained  an  important  negative
covariable.  At  this  time  of  year,  heat  avoidance  may  be  critical.  Whether  light  intensity,
ambient  temperature  or  some  other  cyclical  phenomenon  is  responsible  for  synchronizing
activity  in  the  population  cannot  be  determined  with  these  data;  however,  de-synchron-

ization during  the  day  is  most  probably  due  to  the  variable  digestion  times  of  foods
selected  by  the  individual  animals  (see  Turner  1978).

Since   wind   speed   influences   evaporative   cooling,   I   had   hypothesized   a   positive
correlation   with   activity   between   April   and   August.   Instead,   the   negative   correlations
in  Tables  4  and  5  were  significant.  Olfaction  is  an  important  sensory  modality  in  roe  deer,
and  I   suspect  that  too  much  wind  may  disrupt  their   scent-localizing  abilities  important
in   predator   avoidance.   Qualitative   inspection   of   the   winter   data   indicated   a   negative
correlation,  which  may  be  related  to  thermoregulation.

I   hypothesized   that   more   human-induced   disturbances   in   an   interval   would   result
in   higher   population   activity   due   to   movement   between   fields.   Although   disturbances
as  a  main  effect-type  were  not  significant  (Tab.  4),  their  breakdown  into  classes  (0,  1-2,
3-5,  6  +  )  in  Table  5  showed  an  interesting  trend:  It  appears  that  up  to  six  disturbances
per  interval,  the  population  was  indeed  more  active — a  progressively  higher  proportion
of  the  animals  moving  around  between  open  fields  and  cover.  At  6  or  more  disturbances
per   interval,   apparently   the   animals   disappear   more   permanently   into   protective   cover;
here  the  effect  is  negative  and  significant.

Lastly,   the   seasonal   phase   effect   was   significant   with   lower   levels   of   population
activity   during  the  Pre-Fawn  phase,   and  higher  levels   during  the  Rut   (Tabs.   2   and  3).
I   have   already   demonstrated   elsewhere,   that   all   age-/sex-classes   are   involved   in   time-
(and   energy-)   consuming   social   behaviors   during   the   Rut   phase   (Turner   1979);   higher
population   activity   levels   were   to   be   expected   here.   The   lower   levels   during   the   Pre-
Fawn  phase  may  represent  the  real  situation,  or  they  may  be  due  to  a  systematic  error
in  observation.  Most  of  the  lower  activity  values  of  the  Pre-Fawn  phase  stem  from  1976
data — at  the  beginning  of  the  study.  Implied,  is  that  I  spotted  a  lower  proportion  of  the
population   standing   than   in   reality,   due   to   beginner's   observation   abilities.   Indeed,   a
second  ANOVA  of   crepuscular   data,   excluding  the  Pre-   and  Post-Fawn  phases  of   1976,
yielded   no   significant   difference   for   the   remaining,   1977   Pre-Fawn   data.   (The   Rut
phase   still   showed   significantly   higher   activity,   and   the   phase   effect,   itself,   remained
significant.)   However,   the   curves   for   number   of   deer   seen  standing  and  lying  (Fig.   1)
and  the  relationship  between  these  two  curves  is  so  similar  in  spring-summer  1976  and
1977,   that   I   seriously   doubt   a   systematic   observer   error.   The   reported   reduction   in
population  activity   during  the  Pre-Fawn  phase  also  coincided  with  a  reduction  in  time-
costs  for  energetically  expensive  behavior  in  the  adult,   pregnant  females  (Turner  1979).

Although   generalization   from   this   particular   study   site   and   population   to   other
areas   and   populations   is   perhaps   unwise,   this   analysis   of   roe   deer   activity   produced
results   which   support   the   food-intake   constraints   proposed   by   Westoby   (1974,   1978):
relatively  few  environmental  factors  influenced  activity  levels.  Those  which  had  a  signifi-

cant influence  were  either  operative  as  cues  synchronizing  activity  (daylight,  air  tempera-
ture) or  related  to  bioenergetics  (air  temperature,  wind  speed,  seasonal  differences  in

energy   costs   of   social   behavior   and   pregnancy).   It   appears   that   energetic   constraints
also  play  a  role  in  the  behavior  of  this  herbivore.
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Zusammenfassung

In   einer   landwirtschaftlichen   Region   der   östlichen   Schweiz   wurden   jahres-   und
tageszeitliche   Aktivitätsniveaus   einer   freilebenden   Rehpopulation   (Capreolus   capreolus)
untersucht.   Das   Verhältnis   der   aktiven   Rehe   in   der   Population   wurde   für   jedes   2-Std-
Tagesintervall   geschätzt,   und  Daten  über   Umweltsfaktoren,   die   die   Aktivität   beeinflussen
könnten,   wurden  aufgenommen.   Die   über   16   Monate   gesammelten   Daten   der   Dämme-

rungsintervalle wurden  getrennt  von  den  Tageszeitdaten  (von  Morgen-  bis  Abend-
dämmerung zwischen  Mai  und  August  gesammelt)  analysiert.  Die  ANOVA  aller

Dämmerungsintervalldaten   zeigte   eine   höhere   Populationsaktivität   in   der   Morgen-
dämmerung, tiefere  Niveaus  im  Frühling  und  höhere  Aktivität  während  der  Brunft.

Der   Einfluss   des   Mondzyklus   auf   das   Aktivitätsniveau   war   nicht   signifikant.   Die   ANOVA
der  Tageszeitdaten  zeigte  höhere  Aktivität  während  der  Morgen-  und  Abenddämmerungs-

intervalle als  während  der  anderen  Tageszeitintervalle.  Wenn  2-weg-Interaktionen
zwischen   Variablen   ignoriert   wurden,   waren   Windgeschwindigkeit   und   Lufttemperatur
mit   den   Aktivitätsniveaus   negativ   korreliert.   Wurden   jedoch   solche   Interaktionen   in
das   Varianzmodell   eingeschlossen,   so   traten   Tageszeit   und   Windgeschwindigkeit   nicht
mehr   als   signifikante   Faktoren   auf;   Lufttemperatur   blieb   eine   signifikante   negative
Covariable.   Weder   die   Anzahl   potentieller   menschlicher   Störungen   noch   Regen   während
eines   Intervalls   hatten   einen   signifikanten   Einfluss   auf   die   Populationsaktivität.   Diese
Resultate   werden   mit   Bezug   auf   Futtereinnahme   und   energetischen   Constraints   in
Futtersuchstrategie-  Modellen   für   Herbivore   diskutiert.
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Abstract

We  tested  the  existence  of  roles  in  the  behavior  of  captive  roe  deer  pairs  when  they
were   confronted   with   a   predator   model   (a   stuffed   fox)   and   an   unfamiliar   object   (a
plastic  sack).  Two  clusters  of  behaviors  were  shown  regularly  by  the  one,  resp.  the  other
pairling  over  6  deer  pairs.  Separation  of  the  two  behavioral  clusters  was  most  pronounced
with  the  predator  model,  less  pronounced  with  the  plastic  sack  control,  and  smallest  in
the  normal  control  situation.  Partners  were  exchanged  in  3  pairs  so  that  in  each  newly
formed  pair,   two  animals   were   placed  together   which  had  previously   shown  the   same
behavioral   cluster.   In   each   case,   one   pairling   now   exhibited   the   complementary   be-

havioral type,  and  quantitative  changes  in  the  behavior  of  this  individual  were  found.
We  also  demonstrated  that  the  degree  of  separation  between  the  two  bebavioral  clusters
was  greater  in  the  newly  formed  pairs,  than  in  the  original  pairs;  this  negated  the  argu-

ment that  the  animals  simply  exhibited  behavior  along  a  continuum,  and  that  "changes"
in   behavior   were   only   dependent   upon   partner   selection.   We   discuss   the   bio-social
consequence  of  these  behavioral  types,  and  conclude  that  in  unfamiliar  and/or  potentially
dangerous  situations  roe  deer  can  demonstrate  role  differentiation.

INTRODUCTION

In  the   present   study   role   behavior   in   an   ungulate   species   was   experimentally   in-
vestigated. Mueri  (1978<7)  found  that  when  captive  roe  deer  (Capreolus  capreolus)

pairs   were  confronted  with   a   new  food  source,   two  behavioral   "types"   were  exhibited
by  the  partners:   a)   the  same  animal  always  approached  the  food  bin  first,   always  fed
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first   and   always   fed   more   than   its   counterpart  —  she   called   this   animal   the   "active"
partner,   b)   Respectively,   the   same  animal   in   a   pair   always   approached  the   food  after
the  other  had  done  so  and  fed — if  at  all — only  small  amounts.  Mueri  (op.  cit)  called
this,   the   "passive"   partner.   After   experiments   in   which   partners   were   exchanged   indi-

cated that  the  same  animal  could  exhibit  both  behavioral  types,  Mueri  hypothesized
that  role  differentiation  was  being  observed.

The   authors   decided   that   the   following   sequential   steps   in   observations   and   ex-
periments were  necessary  to  test  this  hypothesis  :  1 .)  An  ethogram  had  to  be  constructed,

which   would   allow   analysis   for   behavioral   element   clusters,   respectively   the   establish-
ment of  two  behavioral  "types".  2.)  An  experimental  situation  had  to  be  found  which

could   elicit   the   investigation  of   an   unfamiliar   stimulus   by   the   deer   and  the   exhibition
of  the  two,  expected  behavioral  "types".  3.)  Partners  had  to  be  exchanged  between  pairs
to   determine   whether   an   animal   could   show   the   complementary   behavioral   "type".
And  4.)  an  analysis  had  to  be  conducted  to  determine  whether  changes  in  "type"  were
the  result  of  a  true  behavioral  differentiation  relative  to  the  partner.  Assuming  the  success-

ful completion  of  these  4  steps,  the  main  criteria  for  role  behavior  could  be  tested.

MATERIALS   AND   METHODS

All   experiments   were   conducted   between   January   and   March,   1976,   in   a   research
enclosure   near   Staffelbach,   Canton   Aargau,   Switzerland.   Descriptions   of   the   total
enclosure   and   animal   management   are   published   elsewhere   (Mueri   1978ö,   19786;
Rusterholz   &   Turner   1978).   Six   smaller   (4-6   a)   enclosures   were   constructed   in   open
areas  of  the  main  enclosure  for  the  experiments  outlined  below  and  the  animals  were
accustomed  to  these  in  advance.  One  deer  pair  was  held  in  each  of  these  test  enclosures.
Sight  contact  between  deer  in  the  various  enclosures  and  from  the  deer  to  the  observer
during  an  experiment  was  prohibited  by  plastic  jute  material.

Various   pilot   experiments   were   conducted   to   find   a   strong,   long-lasting   stimulus
that  would  allow  the  comparison  of  behavior  under  the  test  situation  with  that  during
the  controls.  A  stuffed  fox — a  natural  predator  for  roe  fawns — served  this  purpose.

The  experimental  situation  can  be  seen  in  Figure  1.  A  tightly  strung  wire  ran  from
the  observer  blind  to  a  post  near  the  familiar  feeding  bin.  For  the  fox  experiment,  the
stuffed  animal  was  rolled  out  to  within  3-4  m  of  the  bin.  To  aid  recording  the  behavior
of  the  deer  pair,  short  marker  posts  were  mounted  in  the  ground  in  concentric  circles
around  the  final  resting  place  of  the  fox  at  distances  of  3,  6  and  9  m.

Each   fox   experiment   (=   Fox)   consisted   of   the   following   steps:   1.)   To   begin   the
experiment  both  deer  in  the  pair  had  to  be  in  the  open  and  outside  the  9  m  circle.  2.)  The
fox  was  then  quickly  rolled  out  to  its  resting  place.  3.)  The  behavior  of  both  pair  members
was  recorded  for  two  minutes.  4.)  While  near  the  food  bin,  the  fox  was  shaken  by  the
observer  in  the  blind  in  random  sequence  3,  4  or  5  times  very  quickly.  5.)  The  fox  was
then  pulled  back  to  the  blind  and  out  of  sight.  6.)  The  behavior  of  the  deer  was  recorded
for  one  additional  minute.

To  distinguish  between  the  effect  of  the  fox  and  the  wire  line  mechanism,  two  types
of   control   experiments   were   conducted:   In   Control   1   (=   Cl),   a   bright   red,   weighted
plastic   sack  (25  x   40  cm)  replaced  the  stuffed  fox,   and  the  procedure  outlined  above
remained  the  same.  In  Control  2  (  =  C2),  the  behavior  of  the  pair  when  in  the  open  was
recorded  for  3  minutes  from  the  blind — without  using  the  wire  line  mechanism  or  any
optical  stimulus.
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