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INTRODUCTION 

This  Blue Grouse Ecology s tudy took p l a c e  during t h e  summer of 1975 

nea r  t h e  ~ a ~ l o r  Ranch, lower Big Creek d ra inage ,  Middle Fork of t h e  

Salmon River. The r eg ion  is  w i t h i n  t h e  boundries of the Idaho P r i m i t i v e  

Area. 

Blue grouse on t h e  s t u d y  a r e a  may r e c e i v e  some hunt ?g p r e s s u r e  ' 

from b ig  game h u n t e r s  d e s i r i n g  an  occas iona l  change i n  ~p meat bu t  

t h e  e f f e c t  on t h e  grouse  popula t ion  is probably minimal. The b l u e  : 

grouse  populat ion s t u d i e d  is t h e r e f o r e ,  e s s e n t i a l l y  une> nloi ted by man. 

The o b j e c t i v e  of t h e  study was t o  d e s c r i b e  s e v e r a l  : f  t h e  even t s  

and  characteristic.^ of t h e  b lue  grouse  popula t ion  on it: summer range. 

The populat ion e v e r t s  and c h a r a c t e r i s t i c s  which w e r e  in1:st igated inc luded:  

(1) mating and ne.,  ing a c t i v i t y  (2)  brood hen c h a r a c t e r j  -- : t ics (3) brood 

movements (4) b l u c  grouse  behavior  and (5) popula t ion  p l  ~ d u c t i v i t y .  

Funds f o r  t h i s  p r o j e c t  were made a v a i l a b l e  through the  Wilderness 

Research Center of t h e  Unive r s i ty  of Idaho College of F o r e s t r y ,  W i l d l i f e  

and Range Sciences.  I am g r a t e f u l  t o  Dean Ehrenreich f o r  providing t h i s  

oppor tuni ty ,  K a t c r i a l s  f o r  t h i s  p r o j e c t  w e r e  provided by t h e  Idaho 

Cooperative Wildl iEe Research Unit and Idaho Cooperative F i s h e r i e s  

Research Unit .  I g r a t e f u l l y  achnowledge D r .  Elv~ood Bizeau's  a s s i s t a n c e  

wi th  marking techniques.  D r .  J e r r a n  F l i n d e r s  provided v a l u a b l e  a d v i s e  

and a s s i s t a n c e  wi th  many a s p e c t s  of t h i s  p r o j e c t ,  f o r  which I would l i k e  to  

express my g r a t i t u d e .  



STUDY AREA 

Topography The Idaho Pr imit ive  Area i s  pa r t  of t he  Central  Idaho 

Bathol i th .  The Big Creek drainage is an east-west trending region of 

sharp r e l i e f  wi thin  t h e  a rea .  The streams flowing i n t o  B i g  Creek have 
-- 

shaped the  land i n t o  a typ i ca l  dend r i t i c  pat tern .  

Elevation a t  t he  base  of Big Creek Canyon near Taylor Ranch is 

approximately 3,800 f e e t  and t h e  highest  peak i n  t h e  immediate v i c i n i t y  

is Dave Lewis Peak, 9,252 f e e t .  The lower canyon wal l s  tend t o  be much 

s teeper  than s lopes  above 6,000 f e e t .  I n  these  canyons i t  is c m o n  

t o  have a 3,000 foo t  r i s e  i n  e leva t ion  with a hor'izontal d i s tance  of 

one m i l e .  Many of t h e  lower canyon wal l s  have sharp c l i f f s  with l a r g e  

rock outcrops and t h e  r e su l t i ng  t a l u s  s l i d e s  t r a i l i n g  down ' to  t h e  

creek bottoms. Narrow b e l t s  of r e l a t i v e l y  f l a t  meadows border t h e  creeks 

over much of t h e i r  courses. 

Climate The c l imate  is under t h e  West Coast marine influence with  

most of the  p rec ip i t a t i on  and weather changes moving i n  from t h e  w e s t .  

Mean annual p r ec ip i t a t i on  is 15 inches,  most of which comes i n  t he  form 

of winter  snow and spr ing  r a in s  (December - May). January mean minimum 

temperature is OOF and J u l y  mean maximum temperature is 8 5 ' ~  (Highsmith 1973). 

%etation Vegetation on the  study a r ea  i s  divided i n t o  f a i r l y  d i s t i n c t  

zones with e levat ion,  s o i l ,  and exposure d i c t a t i ng  t he  hab i t a t  types 

found i n  a p a r t i c u l a r  locat ion.  Although t h e  Salmon River c o n s t i t u t e s  

t h e  southern boundry of t h e  area  described,  s eve ra l  of the  h a b i t a t  

types set f o r t h  by Daubenmire and Daubenmire (1968) a r e  present ,  and 

their c l a s s i f i c a t i o n  scheme was used .  



There a r e  no south  fac ing  s l o p e s  i n  e i t h e r  of t h e  study areas b u t  

adjacent  south  s lopes  a r e  charac te r i zed  by Agropyron sp ica tun /  Balsarnorhiza 

s a g i t t a t a  a s s o c i a t i o n  types  wi th  s c a t t e r e d  Pinus pondelosa. Draws 

on t h e s e  s lopes  a r e  of t h e  Pseudotsuga menziesi i /Physoc.~rpus malvaceous 

h a b i t a t  types. 

North, east and west f ac ing  s l o p e s  of t h e  study ar ls a r e  charac te r i zed  

by t h e  Pseudotsuga menziesi i /Physocarpus malvaceous ha1 :at type  

(on one e a s t  f ac ing  s l o p e  Pinus ponderosa is more abuni i l t  than  t y p i c a l  

of t h i s  h a b i t a t  type) from near  t h e  canyon bottoms t o  2 I 2roximately 

5,600 f e e t  e l eva t ion .  Above t h i s  zone t h e  s lopes  are c ! t h e  Pseudotsuga 

menziesi i /Calamagrost is  rubescens h a b i t a t  type which t r ~ ~ n s i t i o n s  i n t o  

a Pinus a l b i c a u l i ~ / A b i e s  l a s i o c a r p a  type  on t h e  h igher  peaks and r idges .  

Stream courses i n  t h e  l a r g e  canyon bottoms a r e  bordered by narrow 

b e l t s  of deciduous shrubs ,  trees and grassy  meadows. Cr la rac te r i s t i c  

species  of these  a r e  Be tu la  spp., cornus' s t o l o n i f  era and Agropyron spp. , 

Elymus g laucus  respec t ive ly .  

METHODS AND MATERIALS 

The s tudy was conducted from May 31st .  t o  August Z l s t . ,  1975. 

Two s tudy a r e a s  of approximately equal  s i z e  were marked off using n a t u r a l  

land f e a t u r e s a s b o u n d a r i e s  (Figure 1 ) .  The Goat Creek a r e a  is r e f e r r e d  

t o  as Area I1 and t h e  Taylor Ranch a r e a  a s  Area I f o r  convenience. 

The f i r s t  two weeks w e r e  spen t  observing t h e  mating a c t i v i t y .  A system 

of t r a n s e c t  rou tes  was layed out  on each study area.  The t r a n s e c t s  

w e r e  run  on t h r e e  consecut ive  days, on one study a r e a  be fore  a l t e r n a t i n g  



Scale: 1" = 5 m i l e s  

r e  1 Location of Taylor Ranch and Goat Basin Study  Areas wi th in  
r h c  Idaho P r i m i t i v e  A r e a .  



hiss ing,  r a i s ing  neck feathers;engorging eye combs and f a l s e  a t tacks .  

Point t o t a l s  were then added and placed i n - t h e  categories  s l i g h t ,  average 

and very. 

Movements of marked broods w e r e  determined by systematical ly  s e a r d h i q  

f o r  broods i n  the  two study areas ,  and marking with a flagged s take  t h e  

loca t ion  of marked brood observations. These locat ions  w e r e  p lo t t ed  on 

maps. Lines were drawn connecting the  p lo t t ed  points  but obviously 

do not represent sho r t  term d i r ec t ion  of movement o r  time involved. 

Vegetation i n  a six f o o t  rad ius  about brood ovservations was classed 

a s  predominantly grass / forb  o r  shrub/ t ree  t o  determine i f  one o r  t he  

o ther  vegetation type is preferred during d i f f e r e n t  times of day or  

summer. 

Throughout t h e  study blue grouse behavior pa t te rns  were recorded 

f o r  adul t  males, females and chicks. An attempt was made t o  remain a s  

inconspicuous a s  poss ib le  while observing but  o f ten  my presence was  

detected.  

An estimate of n e t  product ivi ty  i n  l a t e  summer was obtained by making 

a v i s u a l  count of t h e  number of chicks i n  marked broods. This census 

was r e s t r i c t e d  t o  marked broods t o  prevent dupl ica te  counts on l a r g e  

or  s m a l l  broods which would a f f e c t  t he  average brood s i ze .  The census 

was conducted from Ju ly  25th t o  August 18th. The chicks were near ly  

as larze as the  hen at t h i s  time and q u i t e  ea s i ly  counted when flushed. 



Relat ive  abundance of grasshoppers i n  t h e  f i v e  meadows on t he  study 

a t e a  was determined dur ing t h e  week of July  25th t o  Ju ly  31s t .  A l l  

sampling was done on c l e a r  warm days from 1 1 : O O  A.M. t o  1:00 P.M. 

Grasshoppers (hopping and/or f l y i n g  i n s e c t s  approx i ra te ly  3mm. t o  3cm. 

i n  length) were counted by running a hand through t l : .  vege ta t ion  i n  a 

5 foo t  by 1 foo t  p l o t  and not ing t h e  number of gras.  oppers s t i r r e d  up: 

RESULTS 

The r e s u l t s  of t h i s  s tudy are based on seventy- : hree observat ions  

of broods, twenty-one o b s e r v a t i o n s a f a d u l f  males an( t h r ee  observationsr6f 

lone  adu l t  females i n  t h e  two s tudy areas .  Thirty-f :ur of t h e  brood 

observations were r e s i g h t i n g s  of marked broods. Many o the r  b lue  grouse 

w e r e  seen ou t s ide  t h e  s tudy  a r ea s  bu t  da t a  from t h e ~ e  s i gh t i ng  w e r e  

used only t o  compare grouse  a c t i v i t y  i n  o ther  loca t ions .  

Mating and Nesting Ac t i v i t y  The mating period was i n  progress by May 31st. 

a s  evidenced by f o u r  s i g h t i n g  of m a l e s  vigorously hooting and displaying.  

During t he  next  two weeks, lone female b lue  grouse were seen approaching 

displaying males on two occasions.  Most newly hatched broods (11 o u t . o f  13) 

appeared during t h e  week of June 21st .  t o  June 27th., suggesting t h a t  

t h e  major i ty  of t h e  females mated around May 14th.  (given a twenty-six 

day incubation period (Zwickel 1965), n ine  days of laying one egg pe r  

day (Caswell 1954), and a seven day period between mating and lay ing  

t h e  f i r s t  egg (Lance 1970). Even so ,  two male b lue  grouse were seen 

hooting and displaying a s  l a t e  a s  J u l y  25th. and one a s  l a t e  a s  August 12th .  

This l a t e  hooting ha s  a l s o  been repor ted by Fowle (1960) and Mussehl (1960). 

Fowle (1960) repor ted t h a t  t h e  m a l e s  disappeared from t h e i r  hooting 



t e r r i t o r i e s  i n  e a r l y  t o  mid July .  The number of males observed 

displaying began t o  decrease  a f t e r  June 5th.  with almost none being 

seen on days of r a i n  o r  heavy overcas t .  

A l l  male t e r r i t o r i e s  observed were on t h e  Pseudotsuga menzies i i l  

- - 

Physocarpus malvaceous s lopes  above t h e  meadows and deciduous t h i cke t s  

i n  t h e  canyon bottoms. The por t ion  of these  s lopes  where t he  highest  

d e n s i t i e s  of male t e r r i t o r i e s  occurred was between 765 f e e t  and 

1165 f e e t  above t h e  canyon bottom i n  Area I and 440 f e e t  t o  1040 f e e t  

i n  Area 11. Canopy coverage and unders tory  vege ta t ion  w a s  dense enough 

t o  g ive  an animal t h e  s i z e  of a grouse  low v i s i b i l i t y  on these  s lopes .  

Bendell and E l l i o t  (1966) repor ted  hooting m a l e  b l ue  grouse showed a 

s t rong  preference for open h a b i t a t .  Poss ib ly  t o  con te rac t  t he  denser 

h a t i t a t ,  t h e  males I observed were u sua l l y  seen displaying from on top 

of rock outcrops,  logs  o r  a t  least on heav i ly  used game trails.  

The-male d i sp l ay  was  t y p i c a l l y  a slow s t r u t  wi th  t a i l  r a i s ed  and 

fanned, neck f e a t h e r s  pa r ted  showing a b r i gh t  red sk in  pa tch  surrounded 

by whi te  f e a t h e r s  and an enlarged yellow eye comb which would t u rn  

blazing red when t he  b i r d  was exc i t ed  (Figure 2).  A f i v e  and r a r e l y  

s i x  s y l l a b l e  hoot accompanied t h i s  d i sp l ay  which w a s  a l s o  perforined 

whi le  standing motionless.  On one observed occasion a female approached 

a d isplaying male and when t h e  male spo t ted  t h e  female a t  about 15 f e e t ,  

he rushed towards h e r  g iving out  a s h o r t ,  p ierc ing "foghorn" sound 

termi~*.-.ted by a sharp whis t l e .  Th is  i s  the  "love note" described by 

Caswell (1954). I f  t h e  female moved awa t h e  male followed wi th  t he  

11 foghorn" and wh i s t l e ,  o f t en  t o  have t h e  female disappear  i n t o  t h e  i 
underbrush without mating. During t h e s e  encounters, t he  males' comb I 



Figure 2 .  Male' e jin typical mating season display 
with enlarged ey d neck patch. -.iy,k-<~;, >;: :: , , - . 
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Fjgure  3.  B l u e  grouse nest composed of a depressJon 
lined. with Pinus ponderosa needles. 



remained b laz inz  r e d .  Once t h e  f emalc had l e f t ,  t h e  males '  comb returned 

t o  its yellow co lo r  and t h e  male continued hooting and d i sp lay ing .  

Although y e a r l i n g  males dc  n o t  p a r t i c i p a t e  i n  t h e  mating a c t i v i t y ,  

I observed them on t h r e e  occasions pass ive ly  occupy.;ng t h e  t e r r i t o r y  

of displaying males. This agrees  wi th  t h e  r e p o r t s  c . f  Lance (1 970) . 
Male t e r r i t o r i e s  w e r e  n o t  uniformly d i s t r i b u t e d  ove. t h e  s tudy a rea .  

Along many t r a n s e c t s  and s e c t i o n s  of  t r a n s e c t s  no IT ' e  grouse  were ever 

seen o r  heard hooting.  I n  c o n t r a s t  on one one-hund d yard s e c t i o n  

of t r a n s e c t  f o u r  m a l e s  were seen d i sp lay ing  r e g u l a r  . This  s e c t i o n  

of t r ansec t  was on a r e l a t i v e l y  open n o r t h e a s t  f a c i  i s l o p e  i n  a 

Pseudotsuga menziesii/Physocarpus malvaceous h a b i t a  type. 

Female b l u e  grouse  were q u i t e  r e l u c t a n t  t o  f l u s h  from n e s t s  and wi th  

t h e i r  p r o t e c t i v e  c o l o r a t i o n  were hidden w e l l  i n  t h e  underbrush. L i t t l e  

success was had i n  f i n d i n g  n e s t  sites. Heebner (19.56) reviewed o the r  

published d a t a  on t h e  s u b j e c t  and repor ted  e i g h t  eggs t o  be  an average 

c lu tch  s i z e  f o r  b l u e  grouse. The one n e s t  found during t h i s  s tudy contained 

n ine  eggs and was loca ted  on a s l o p e  approximately 500 f e e t  i n  e leva t ion  

above t h e  meadows of A r e a  11. The n e s t  consis ted  of a depress ion i n  

t h e  ground l i n e d  w i t h  Pinus ponderosa needles  (Figure 3 ) .  Throughout 

t h e  summer no excep t iona l ly  l a r g e  o r  smal l  chicks  were seen,  i n d i c a t i n g  

a r a t h e r  s h o r t  ha tching per iod f o r  t h i s  populat ion,  and l i m i t e d  renes t ing.  

Brood Hen C h a r a c t e r i s t i c s  The average brood hen weight during t h e  f i r s t  - 

week a f t e r  t h e  hatch  was 736 grams (n = 10).  C a s w e l l  (1954) s tud ied  b l u e  

grouse i n  t h e  Gutty Mountains of West Cen t ra l  Idaho and repor ted  an 

average hen weight of 1044 grams f o r  hens captured from September t o  Apr i l .  

Th. is  would represen t  a 30% weight l o s s  f o r  hens during t h e  mating and 



incubation per?:c:J, a l l  o ther  f a c t o r s  being s imi la r .  The seven hens 

captured i n  Area I w e r e ,  without exception, more aggress ive i n  defense 

of t h e i r  young then t h e  t h r ee  captured i n  Area I1 (Table 1 ) .  Re la t ive  

comb s i z e  f o r  these  t e n  hens ranged from small t o  1ari:e wi th  t h e  major i ty  

being medium. 

Brood Movements E a r l i e r  s t ud i e s  have shown b lue  grou t o  have an upward 

f a l l  migration t o  spruce-f i r  winter ing range and a do ward spr ing  

migration t o  lower e leva t ion  summer ranges. As mentin , ed e a r l i e r  

t he  major i ty  of displaying males and presumably nes t i ,  i females were seen 

from 440 f e e t  t o  1165 f e e t  above t h e  canyon bottoms. !,s a l s o  mentioned 

e a r l i e r  t h i s  was a ~ s e u d o t s u ~ a  menzies i i /~hysocarpus 1 !~lvaceous h a b i t a t  

type which is between t h e  winter  range and canyon bottoms. A l l  t en  

marked broods contained chicks approximately 1 t o  7 days o ld  and were 

captured e i t h e r  i n  the meadows a t  canyon bottom o r  on t he  Agropyron 

spicatum - sca t t e r ed  Pseudotsuga menzies i i  s lopes  l e s s  than 200 f e e t  

above canyon bottom. This i nd i ca t e s  t h a t  a t  l e a s t  some broods are 

hatched near male t e r r i t o r i e s  higher  up the  slopes and move down i n t o  t h e  

meadows and deciduous t h i c k e t s  during t he  f i r s t  few days a f t e r  being 

hatched. Blackford (1963) a l s o  reported a second downward migration. 

The lower meadows more c lose ly  resemble t he  open bunchgrass s lopes  

described by Zwickel (1973) and Mussehl (1963) a s  b lue  grouse brood 

h a b i t a t  than the  Pseudotsuga menziesii/Physocarpus malvaceous s lopes  

where most of t he  mating seemed t o  take  place. 

Brood I // 1 was marked in a smal l  meadow 600 f e e t  by 120 f e e t ,  

approximately one ha l f  mile  ( a i r  d is tance)  from the  major p a r t  of Study 

Area I. On two occasions,  wi thin  a week a f t e r  marking, t h i s  brood . 



w a s  observed i n  the  same meadow. A month l a t e r  t h i s  brood had moved 

t o  t he  main meadow of Area I (one-half m i l e  a i r  distance) and stayed a t  

l e a s t  till August 21st. The meadow t h i s  brood occupied o r ig ina l ly  was 

never seen t o  contain another brood e i t h e r  before,  or a f t e r  I # 1 abandoned 

it. The main meadow of A r e a  I t o  which I 1 moved h d two o ther  marked 

broods ( I  #3 and I #4) with which I f 1 was often s e  i intermingled a f t e r  

i ts  a r r i v a l  (Figure 4). Mussehl (1963) reported tha t  me-half mi le  was 
.. 

t he  average maximum diameter of a brood range and tha  brood movement - 6 

I .  - . ,', 
- ,  , 

is  an overa l l  funct ion of the qua l i t y  and d i s t r i b u t i o  of the  hab i t a t .  . *<L. .<mi 
Why did I # 1 move t h i s  dis tance t o  an  already conjes e d  meadow when ' 

its o r ig ina l  meadow w a s  never seen t o  be  used by any (ither brood? * 

Two of the  reasons may be: (1) the  grasses  of I # 1's o r ig ina l  meadow 

dried 

green 

.*:.F5 * 
out while t he  meadow t o  which i t  moved was i r r i g a t e d  and stayed 

- ::-;.> $7 , 

a l l  summer, (2) grasshoppers samples were taken i n  the  two meadows, 

the hay meadow t o  which I # 1 moved had a s ign i f i can t ly  higher number of 

grasshoppers per sample (95% confidence leve l )  than the brood's o r i g i n a l  

meadow (Table 2). 

Vegetatio~l types (grass / forb v s .  shrub/tree) i n  which broods were 

observed showed some differences  between morning and afternoon, and 

ear ly  summer (June 21st. - July 21st.) and l a t e  summer (July 22nd. - August 21st.) 

2 
Chi tests were used t o  determine s ignif icance.  N o  s i gn i f i can t  d i f fe rence  

..I 

ex is ted between the  use  of grass / forb and shrubj t ree  vegetation types i n  ... ,p 

the  morning versus  afternoon e i t h e r  i n  ear ly  summer o r  i n  l a t e  summer .. *: ,. - :v '2 4 

(P = . lo). A s ign i f i can t  d i f fe rence  (P = -10) did e x i s t  i n  ea r ly  summer -. .4 

between the  use of grass / forb and shrub/ t ree  types showing a preference 

f o r  a grass / forb vegetat ion type. A s ign i f i can t  d i f fe rence  (P = . lo) 
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a l so  existed between the  number of brood observations i n  t he  shrubl t ree  

type during e a r l y  summer afternoons arid l a t e  summer afternoons. This 

dif ference ind ica t e s  increased use of a shrubl t ree  type vegetat ion during 

the  afternoon i n  l a t e  summer (Table 3). Mussehl (1960) has reported 

s imi la r  f indings.  
- 

Zwickel (1973) reported tha t  young b lue  grouse broods a r e  r a r e l y  

found i n  c lose  associat ion.  Zwickel suggests t h a t  t h e  spacing of broods 

may ac t  as a population regulat ing mechanism. I n  Study Area I, f i v e  marked 

broods and a m i n i m u m  of th ree  unmarked broods were observed frequenting 

a meadow/deciduous brush zone 2,100 f e e t  long and 1,100 f e e t  a t  t h e  widest 
C- 

5 .  _ 
sec t ion  (Figure 4). I n  Area 11, t h r e e  marked broods (one l o s t  a l l  chicks) 

and a minimum of five unmarked broods w e r e  observed frequenting' a 

meadow/deciduous brush complex 2,700 f e e t  long and 1,050 f e e t  a t  the  

widest sect ion.  Sixty-four s i n g l e  brood observations were obtained 

and nine incidences of two broods i n  c lose  assoc ia t ion  w e r e  recorded. 

Close assoc ia t ion  of broods was defined a s  two broods being s o  c lose  

together t h a t  t h e  chicks from the  two broods were intermingled o r  c lose  

enough t o  be v i s i b l y  and/or audibly aware of each o thers  presence (never 

more than 100 f e e t ) .  A case i n  point  was  Area I broods numbers 6 and 7. 

The hens from t h e  two broods were marked on June 29th. and were within 

f i v e  f e e t  of each other  when f i r s t  s ighted.  The two hens were captured 

one a f t e r  t he  other .  Although t h e  number of chicks involved and the  ac t ions  

of the  two hens indicated t h a t  two broods were present  t h e  chicks w e r e  so  

intermingled t h a t  it was impossible t o  t e l l  which chicks belonged t o  

which hen. 



Behavior Many I , ,  t h e  components of b lue  grouse behavior are exhib i t ed  

by male, female and j uven i l e  b i r d s  whi le  performing very d i f f e r e n t  funct ions .  

The most no t i c eab l e  and i n t e r e s t i n g  was t h e  mechanical s i m i l a r i t y  of t h e  

male mating d i sp l ay ,  t h e  female p r o t e c t i v e  d i sp lay  and t h e  j uven i l e  

exci ted  d i sp lay .  Juven i l e s  were f i r s t  seen exh ib i t ing  t h e  behavior 

about t h e  t i m e  they had developed a f u l l  complement of b lue  t a i l  f e a the r s ;  

approximately 1% - 2 months of age. With s l i g h t  modi' l a t i o n  of the m a l e  

mating display descr ibed previously ,  t h e  brood f emales ' L O  varying degrees) 

would engorge a yellow eye comb, raise and f a n  t h e i r  t ti1 f e a t h e r s ,  and 

d i sp lay  a red neck patch,  whi le  p ro t ec t i ng  t h e i r  younf This  female 

d i sp lay  w a s  o f t e n  accompanied by a pa r t ed  b i l l  h i s s  a n  I always by 

clucking and d t h e r  calls. Once chicks  had reached one and a ha l f  months 

of age they occa s iona l l y  fanned t h e i r  tai ls ,  r a i s e d  t h e i r  neck f e a t h e r s  and 

clucked exc i ted ly  when dis turbed.  This  juven i le  behavior may be  an 

ontogenic s t a g e  i n  behavior which is f u l l y  developed i n  both t h e  adu l t  

male and female, al though i n  i ts  f i n a l  form se rv ing  d i f f e r e n t  funct ions .  

Two a d d i t i o n a l  a c t i v i t i e s ,  preening and an  exaggerated pecking motion, 

were performed by both  a d u l t  males and females. Both t h e  preening and 

exaggerated pecking behavior were observed a t  times when t h e  b i r d  seemed 

v i s i b l y  anxious about my presence. 

The r e l a t i o n s h i p  between hen and chicks  changes from one of extreme 

dependance whi le  ch icks  a r e  s t i l l  being brooded t o  one of l oose  a s soc i a t i on  

by surmnerts end. P r i o r  t o  t h e  chicks  being a b l e  t o  f l y  it was they who 

gave t h e  f i r s t  alarm when t h e  brood was approached. The hen remained 

hidden a s  d id  the chicks  bu t  i t  was u s u a l l y  a chick which broke from 

cover wailing. This  brought t h e  hen ou t  of h iding t o  perform t h e  



protect ive display previously described. 

Figure 5. Diagram of a typ ica l  brood encounter and r e su l t i ng  movement. 

The c i r c l i ng  a t t a c k  of the  hen is similar t o  the  c i r c l i n g  charge of t he  
g. -- 

male when courting a female, reported by Caswell (1954). Once t h e  chicks - . i- 
were capable of f l i g h t  &e hens no longer challanged. A t  t h i s  s t a g e  

i t  was usual ly  t h e  hen who gave t h e  f i r s t  alarm by f ly ing  o r  running. 

Immediately a f t e r  f lushing the  regrouping process began, as indicated 

by vocal izat ion of t h e  hen and chicks. The chicks c a l l  was a high 

pitched wailing while t he  hen clucked and made severa l  cat- l ike  sounds 

from some vantage point  - usually a  tree branch o r  rock. 

On two occasions i11.late July,  males were seen displaying within 

5 f e e t  of females with 1% - 2 month old chicks. Zwickel (1922) and .- 

Caswell (1954) have a l s o  reported observing t h i s  occurance. Zwickel (1965) 

documented two cases  of renesting a f t e r  t he  l o s s  of a  f i r s t  c lu t ch  

but there  a r e  no accounts of wild blue grouse r a i s ing  more than one 

clutch per  year. 

Population Product ivi ty  Lance (1970) reported a  l imited recruitment of - 
the  la rge  number of chicks from the  previous year  in to  the spring blue 

grouse breeding population. The  r e s u l t s  of t he  current  study tend t o  



support the  f i nd ings  of Zwickel (1972) and Bendell  (1955) which show a  

high mor ta l i ty  rate f o r  chicks  dur ing t he  f i r s t  sunmer and low numbers 

of young en te r ing  t h e  popula t ion each f a l l  (Table 4 ) .  

The b lue  grouse broods began moving off t h e  s u ? a e r  range s t ud i ed  

i n  mid-August a s  evidenced by fewer s i gh t i ng  of bro js i n  t h e  meadows and . 
on t h e  lower s lopes .  The average brood s i z e  i n  l a t  summer was 2.0 

chicks pe r  brood ( R  = 6, Range = 0 - 4 ) .  The one n t found dur ing 

the current  s tudy  conta ined n i n e  eggs as s t a t e d  pre ously. Work 

done by Heebner (1956) i n  an  ad jacen t  area of West .-ntral  Idaho y i e l ded  

an average b l u e  grouse c l u t c h  s i z e  of e i gh t  eggs pe  c lu tch .  Depending 
x .  . . 

on which c lu t ch  s i z e  is used i n  t h e  ca l cu l a t i on ,  the  f i r s t  summer ch i ck  

su rv iva l  rate ranges from 22.2% t o  25%. 

During t h e  course  of t h e  summer, two l one  female b lue  grouse w e r e  

observed on t h e  s tudy areas. A comparison of  these  lone females w i t h  

t h e  brood females, bo th  marked and unmarked, y i e l d s  91% of t h e  hens 

producing broods. Zwickel (1972) repor ted  t h a t  t h e  movements of l one  

hens were q u i t e  d i f f e r e n t  from those  of brood hens, r e s u l t i n g  i n  a lower 

proport ion of lone hens on t h e  brood range than a c t u a l l y  e x i s t s  i n  t h e  

population. The r e s u l t s  of t he  c u r r e n t  s tudy are sub j ec t  t o  t h i s  e r r o r .  

DISCUSSION AND CONCLUS IONS 

The region i n  which m a l e s  were observed displaying w a s  a  densely 

vegetated Pseudotsuga menziesiifPhysocarpus malvaceous h a b i t a t  type. 

Within t h i s  h a b i t a t  type d i sp lay ing  males made heavy u se  of e levated 

pos i t ions  such a s  rock outcrops and l ogs  but were r a r e l y  seen d i sp lay ing  

from a t r e e .  The more open s ec t i ons  of t h i s  h a b i t a t  a l s o  seemed t o  

contain higher d e n s i t i e s  of d i sp lay ing  males. The hooting of the males 



may a c t  a s  an audible  s t i m u l i i  which br ings  prospective hens i n t o  t he  

near v i c i n i t y  of males. A t  c l o se  range t h e  br igh t  contras t ing co lors  of 

t he  males' d i sp lay  may be of more s ign i f icance  a s  a st imulus t o  t he  hen. 

The complementarity of these  two s t i m u l i i  is probably very important 
-- . 

t o  a ground breeding b i rd  such a s  t h e  b lue  grouse i n  dense cover. 

Nesting female b lue  grouse hold t i g h t l y  t o  n e s t s  and the  methods 

used i n  the  current  study f o r  f ind ing  nests were q u i t e  unproductive. 

A t ra ined  b i rd  dog would undoubtedly be  a vaulable  a i d  i n  f inding nests .  

The d i f fe rence  noted i n  t he  aggressiveness of brood hens between 

Study Areas I and I1 was pronounced. It is poss ib le  t h a t  t h i s  d i f fe rence  

is the  r e s u l t  of samplhg  e r ror .  Another p l aus ib l e  explanation may be 

t he  p r io r  experience of Taylor Ranch a r e a  hens involving nonviolent 

htlrnan encounters. 

The summer brood ranges s tud ied  by Zwickel (1973) and Mussehl (1963) 

were of the  lower e leva t ion  f o o t h i l l s  type. Vegetation consis ted of 

bunchgrass and sca t te red  shrubs and trees. During t h e  current  study t h e  

highest  brood concentrations were observed i n  t h e  bunchgrass meadows 

and deciduous t h i cke t s  i n  t h e  canyon bottoms. The meadows and t h i c k e t s  

w e r e  qu i t e  r e s t r i c t e d  due t o  t h e  sharp na ture  of t h e  lower canyon walls .  

I f e e l  t he  topography of t h e  lower Big Creek drainage has  a pronounced 

e f f e c t  on t he  summer brood d i s t r i b u t i o n  of t h e  b lue  grouse population. 

Average c lu t ch  s i z e s  of 8 - 9 eggs per  c lu tch  give t h e  b lue  grouse 

population a high p o t e n t i a l  r a t e  of increase.  The po t en t i a l  i s  reduced as 

a r e s u l t  of t h e  low survival  r a t e  of chicks during the  f i r s t  summer which 

resu l ted  i n  an avarage of only two chicks  per  brood enter ing t he  f a l l  

population. Primary f a c t o r s  inf luencing chick mor ta l i ty  were n o t  



es tab l i shed  during t h e  s tudy.  Future  research on t h i s  subject might 

inc lude  t h e  e f f e c t s  of brood d e n s i t i e s  on p reda t ion  and i n t r a s p e c i f i c  

competition. 
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Tab le  1 .  i;c~:.~,;clrison of hen characteristic:: d u r i n g  the first week a f t e r  hatcl .  
- apd nunher of chicks surviving t o  late summer. 

--- - -- ---- --- -.-A- 

Weight of hen a f t e r  Hen comb .?-I en Numbc - uf  chicks  
crrood W incubation period s ize  aggressiveness a t  sur; ... ~ e r  ' s end 

700 grams 
775 grams 
825 grams . 
750 grams 
725 grams 
725 grams 
710 grams 
750 grams 
650 grams 
750 grams 

small  
l a r g e  
l a r g e  
medium -. . 
medium 
l a r g e  
medium 
.medium 
medium 
medium 

av e r  ag e 
very 
very 

average 
s l i g h t  
very 
very 

s l i g h t  
s l i g h t  
s l i g h t  

:J,;.iz.'.,' . . . , 

.. L 3,. ..: . X { . .  
Table 2. Results  of grasshogpeg: skmples taken i n  meadows used by blue  grouse 
brood 3 # 1. <+ifCI ; ; j&.; :. . ...-&@;;. t .$ , ' 

T*.. . .. , 
, , 'Fa:, A . ::J, ,.... , 

:' .. .. '. . + . ; - .  -- 
$ - 

Average grasshoppers r I 

Locat ion Sample s i z e  per  sample Standard dev i a t i on  j . 

Area I hay meado~ 21 10.40 4.52 1 
Area 1 # 1's I 

40 o r i g i n a l  meadow -775 .86 
I 

I 

Table 3. Relationship between time of day and summer; and vegetat ion types i n  
which broods were observed. 

- - -- 

Time of Day Grass /Forb type Shrub/Tree type 

Early Summer (June 21 - July 21) 

Moning 
Afternoon 

Late Summer (July 22 - August 21) 

riorning 
Af t ernoon 



Table 4 .  Cornpa!. 1 :.on of some average late s u m m e r  brood s i z e s  repor ted by 
~ e v e r a l  researc1,:rs. 

Researcher Average chicks/brood , Publ ica t ion  

Current Study Data 
Zwickel, Fred 

Hartkorn, Fred 
Bsndell., James 

Caswell, Edwin 

Heebner , Gordon 

Journa l  of Wi ld l i f e  
Management, 1972 

Montana Wi ld l i fe ,  1957 . . 
Canadian Journal  of - 

FJildlif e, 1955 
Master t h e s i s ,  Univers i ty  

' of Idaho, 1954 
Master t h e s i s ,  Univers i ty  

of Idaho, 1956 




