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0rganization and Functions of the Spring and Auturnn Lek of
the Sharp-tai-l-ed Grouse (P-edioecetes phasianel--l-us Linnaeus),

Robert James Brown

A study of the organization and functions nf the

spring and autumn i-ek of the Sharp-tailed Grouse (Pedioecetes

phasianel-Ius) wa" conducted near Hodgson, Manitobao between

the spring of 1968 and the f a-l-1 of 1969. The objectives of

the study were to exarnine aspects of Sharp-tai-l-ed Grouse

behavior rel-ating to lek organization, and to gain sonìe in-

sight as to the functional significance of the lek display,

particularÌy its autumn phase"

Ten l-eks were studied at Hodgson, Manitoba, 5ix of

these leks were large (more than 10 cocks) and four small
(fess than 10 cocks). cocks were trapped and banded, then

territories were mapped and general observations of -l_ek

behavior were recorded during the spring and autunrn seasons

of 1968 and 1969.

0n the basis of the data obtainecl, it b/as f ound

that proportionately rnore adu Lt mal-es tenrled to be Iocated

centrarly on the lek, white most j uveni-les were located more

peripherally" For botlr juveniles and adu_lts, most of ihe

interactions with other grouse on a lek were directed
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towards the center of the fek, ïerritory sizes were vari-

ab-le, those of peripheral birds being greater than those of

centra-l birds, and those of birds on smal-1 leks being greater

than on large leks, Larger territories r^/ere af so f ound on

l-eks in talf vegetation compared to those on short vegeta-

tion, These resul-ts ware found to be consistent with an explan-

ation based on the fairly welÌ accepted hy p otheses that lek

organization is based on an attraction of lek birds to one

another, coupled with active defence of territorial- boundar-

ies by aggressive behavior, and the existence of a radiating

dorninance hierarchy,

Several- l-ines of evidence supported the lrypothesis

that one function of the fa-I1 display may be in the disper-

sion of the species. Movernents by individual cocks from

snrall- -l-eks to large leks during the autumn display period,

shif ts of entire l-eks f rom one Iocat'i on to another during

the fa-l-l-, and at'L,endance at autumn displays by juvenile

mal-es al--l- indicated autumn dispersal, Territory shif ts

within individual- leks afso indicated that the fal-I display

may serve as a tinre when necessary reassortment of territor-

ies oDcurs within the l-ek itse-Lf, The increased vegetative

cover on auturnn l-eks u combined witlr the apparent reduced

intensity of the fa11 lek display, appeared to favor the

autumn dispJ-ay period es a-Lime when shifts of leks from one

locat:i-on to another can readily occur,
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A communal- display which is characteristi c of

seve¡al species of grouse occurs on an area known as the
rrf el,rr (Lumsden, 1965) , In North Anrerica seve¡a1 English

names have been used to describe the display areas of the

various l-ek grouse, for example the trbooming-groundstt of

the greater Prairie Chicken (Tympanchus cupido) (Hammer-

strom, 1939); the "strutting-grounds" of the Sage Grouse

(Centrocercus urophasianus) (Simon, 19aD); and the

"dancing-groundsrt of the Sharp-tailed Grouse (Pedioecetes

phasianel--l-us ) (Amman , 1957) " The term "lek t' is used here

because it is the oldest (Lunrsden, 1g65), most general,

and probably the best knorn,n single name,

The -l-ek grouse are only a few of the numerous

bird species that use the 1ek fo¡ courtship display and

reproduction, For example, the Ruff (Phil-omachus p.ugnax),

Goul-drs Manakin (i'lanacus vite_fl.L¡!s), and the Peacock

(Parro cr-istatus) (Armstrong, 1947). The possible func-

tions of the 1ek, and complexity of the behavior patterns

invol-ved in the l-ek display have attracted the interest

of a number of investigators in the fietd of anima-l_

behavior and ecology (Table I), A major porti¡¡ of the

present study was to examine a fer,v of the possible func-

tions af the lek and to analyze some of the patterns of l-ek

INTRODUCTiON



TABLT ]

Suggested functions of the lek dispiay

Suggested Functions Authority

A" Reproducti on

1" Place wlrere cour:tship
and copulation
occurs

2" Attracti.on and sexual
stirnulati on of
ferna-Les

3, Synchroni.zatian of
breeding cycles
througlr socia-l-
facilitation

4" P¡evention of in:er-
ference with
copul-ation

5, i)¡omoies maxirnum
production through
sel-ection of the
most vigorous
breeding maÌes

Adoption to a sex ratio
favoring na_l-es

HeIps disperse species
through avai.labl_e
habitat

Population .regulation

Protection fror¡
predators

Bent, (lglZ) e Nice, (1gal);
Schwartz, (lrS¿s) ; l-lamerstrom
and Harnerstrom, (t 9SS) ;
Amrnann, (lgsl); fvans, (1961)
Lumsden, (lg6S) 

"

Laci<, (lgz9) ¡ Hamerstrom and
l-lame¡strom, (t96¡) ; Lumsdenu
(1965); Robel , (1967)"

Darl"ing u (t p:g ) "

Lack 
u

(rg¿s)

fìob el ,

{lg¡ç); Schwartz,

(1e67).

DDô

C.

Armstrong, (tgat) 
"

Schwa¡tz, (lg¿z
EdwarcÌs, (1962)
(tgas) 

"

t.

E,

\,lyn n e-f dwa rds ,Robet, (lgln) 
"

Berge:: et e_f . ,Koivisto, ( I geS

" lrr,rynne-
Lums de n

1962) i

1.9 63) ;



3

organizatian in the Sharp-tailed Grouse (Pedioecetes nhaS.-

ia-nel-lug) ,

At least nine functions for the -l-ek have been sug-

gested by various wo¡kers who have investigated l-ek phenomena

(Tabl-e I), Some of these functions, such as a place for

courtship and copulation, and attraction and sexual stimula-

tion of hens, have been wel-1 documen'Led o but others, such as

synchronization of breeding cycles through social facilita-

tion, promoting maximum production through the selection of

the most vigorous breeding mal-es, population regulation, and

protection from predators o have not received intensive

investigation"

Some investigators u including Schwartz (IVAS) , lrlynne-

[dwards (lgAZ), and Lumsden (1965), have mentioned the

possible ¡o,l"e of the lek in the dispersian of the species,

but these investigators have not subjected this hypotlresis

to intensive examination, and have based their comments

mainly on observations of the l-ocation of leks during the

spring seasoná ïhe possibility that the autumn display may

be impo¡tant in the dispersion of the Sharp-tailed Grouse,

as it is in at l-east one non-l-ek grouse 2 the Red Grouse,

(Laçopus laçopus scoticgs) (!ilatson, 1964), and in several

other bird species (Nice, 1941), appearsnot to have been

considered " Üne purpose of this study vJas to examine 'bhe

hypothesis thato as in these other bird species, the autumn



display of the Sharp-tailed Grouse may functinn in dis-

persion of the breeding population,

As mentioned above, numerous functions have been

suggested for the 1ek, lt seems probable that behavioral

characteristics making up the structure and organization of

the l-ek woul-d complBment its functions o as is the case in

most anatomical structure-function ¡elationships (Griffin

and Novick , 1962) " Some of these behavio¡al characteristics

relevant to lek organization have been fairly well- documen-

ted: ( Koivisto, 1965 ) f or the Black Grouse, (LvrurÇs Le_:brix ) ,

(5cott, 1942) for thu Sage Grouse, and (Lumsdenu 1965) for

the Sharp-tail-ed Grousen for example have suggested that

there is a radiating hierarchy on grouse leks u rnrith the

cocks near the center of the l-ek tending to be more dominant

than those near the periphery of the lek" 0rganization of

the lek in'Lerms of this hie¡archy is however, tempered by

the fact that each cock regularly attending a Iek holds a

territory within which he enjoys dominance over his neigh-

borso Further, the l-ek appears to be a highly competitive

mating system, in that a very small percentage of the dis-

playing cocks e\/er succeed in feltilizing a hen (5cottu

195û; Peterl-e,1954; [vanso 1961 I Robel , 1967). It also

appears thai the number of cocks attending a lek n and the

size of the territories and their stabitity, rnay vary con-

siderably r,vithin a given I ek species (Hamerstrom and



5

Hamerstrom, 196O; Lumsden, 1965). ûther aspects of 1ek

structure anci organization have received less attention. In

particular, little quantitative data exists relating such

variab-l-es as the number of cocks attending a I ek, thei r
position on the leko or the topography and vegetation of

the i-ek to such characteristics as size and stabiriLy of

territories" 0btaining quantitative data relating to these

variables thus constituted another objective of the present

study,

In additionu inforination was obtained relating to

general behavior on the lek, seasonal use of the leku

times of arrival-s, tirne spent on the reko and lek predation.
0bservations of the early development of display behavior

in young Sharp-tailed Grouse are also included" Four

hypotheses of lek formation and maintenance are included as

an attempt to conceptualize and integrate the obse¡ved

behavioral- cha¡acteristics of the -l-ek grouse with the

organizationa,l- patterns present on the -l_ek.



Studv Area

The study was located over a 90 sQ, mile area tying

mainly to the East and lJorth of the town of Hodgson o in the

Inte¡l-ake region of Manitoba, approximately 125 miles no¡th

of Winnipeg (Fig, 1 )" This area is one of transition be-

tween the Boreal forests of the North and the Aspen parkland

of the 5outh, Topographically, the region consists of low

ridges or cuesta, formed from the edges of dipping beds of

sedimentary rock (Stearn, 1956) " This sedimentary ¡ock is

5il-urian l-imestone of the Stonewall formation in the western

portion of the area, and Drdivician limestone of the Stony

Mountain formation on the eastern portion of the area

(Stearn, 1956) " The cuestas run predominant.l-y North and

South, 0n the study area they h/ere an average of 4 miles

apart, separated by fairly level lowl-ands, The lowland

portion of the study area was in part covered by muskeg or

peat and Elack Spruce (.Picea mariana ) bogs, but in better

drained areas were predominantly grasses such as Reed Eent

Grass (Cale¡egr!sl-L-s ) ot Bluegrass (Poe ) . blhile much of the

better drained 1ow-l-ands had been cul-tivated, the rocky

ridges had not, These ridges were either open or covered

STUDY AREA, MATER]AL5, AND METHODS

with a rnixture of grassese shrubso and broad-leaf or conif-

eroLrs forests, the proportions of each varying with the soil



Fig, 1 , lulap of the Province of Manitoba,

showing the Hodgson study area¿
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conditions and the siate of plant succession, Samples

were taken of the vegeta'uion o I the open areas of the ridges,

and identified fro¡r taxonomic keys (Budd, 1952; Frankton,

1956) " They \^rere founcì to include grasses: Reed Bent Grass

(Calamaq¡ostis-) , Bl-uegrass (Poa), Junegrass (l(oel-egia), and

!!heat Grass (-åSJ_A"pJ.ro!.) ; Herbs: \.4/i1d Strawberry (Fragaria ) ,
Yarrow (AchiJtea), h/ild Bergamot (Plonard-a), Asters (Aster)o

Gentians (Gentiana ) , N1ilk vetch ( Astrag-alus ) , sureet c.r-over

(l'lelilgtus) , and Sage (Artenrisia ) ; Shrubs: \,,/itU Raspberry

(RuÞus pgÞ¡:-sqets ) , Cinquef oi-L (Poten bille) , \,"ii1d Rose (Rosg

acicui-.,c¡-Ls ) , Bearberry (A.rctostauhr¡1os Uva-ursi ) u Buf flato-

berry (Shepherdia canade_¡s=Lg), Creeping Juniper (5.abina

juniperinus ) , and V/i1i-ow (Salix ) ,

The wet meadow vegetation \^Jas found to be predomin*

ately Reed Bent Grass and Flue Grass.

The vege-Lation of the forested portions of tlre study

area consisted of shrubs: \i/il1ow (5a1ix ) , Red 0sier (Cornus

stolonife¡a), and Chokecherry (Prunus virqiniana), and

t¡ees: 0ak (Quercus macroÇarpa), Birclr (Bet_ul-e papvrifera),

Jack Pine (Pinus banksiana), |ihitr Spruce (Picea qlegca),

and species of PopqIus, of which the Quaking aspen (P, trem*

uloides ) was by f ar the most abundant. According to a n'rap

conrpil-ed by t. T. Seton in 1905 (Eird, 1961), the study area

\¡rBS not within the aspen parkland at ilrat tine, but was

within the L:oreal. f orest " Large areas that were once lJhite

or Black Spruce have apparently been burned out in the last



50 years (Pers, comm, f rom A, Thomas, Hodgson, lvlanitoba ) and

periodic fires have since kept plant succession at the grass

and shrubs stage over a conside¡abi-e part of the area. The

grass and shrublands of the ridges, and the wet meadows of

the region create a habitat which supports good populations

of Sharp-tailed Grouse.

Locating Leks

Since Sharp-tail-ed Grouse research had previously

been conducted on the study area (Nitchuk, 1969), the l-oca-

tions of 23 -l-eks were known at the start of the study. A

search for additiona-I leks was conducted over the study area

in 1968 and 1969. Searching for leks was done mainly in

early spring, from shortly before sunrise until several hours

after sunrise on days which were ¡el-atively clear and calm.

These are the times when Sharp-tail-ed Grouse leks are known

to be most active (Harnerstrom , 1939) .

The proDedure consisted of stopping every half mile

a.l-ong the roads in the area and listening for the sounds of

the displaying birds, In some areas, walks of up to one mile

f rom the road were af so made, Since disptaying 5l-rarp-tailed

Grouse can be heard fo¡ nearly a mi.l-e when conditions are

clea¡ and calm (Lumsden, 1965), it is probabfe that this

rnethod resul-ted in the -Locating of a-IÌ the active l-eks over

the area searched. Iight new i-eks were -]-ocated on the study

area during 1968 and 1969" A total of 34 l-eks were therefore

found within the study area" The l-ocation of these leks is



shov.rn in Fig, 2"

In addítion to the spring searchu an autumn search

was also conducted in 1968 and 1969" This consisted mainly

of checking previously located leks for signs of activity

such as feathers or fresh droppings, A timited versicrn of

the spring search was also perfo¡med in each autumn" The

inconsistency and relatively low intensity ¡fl the autumn

display consider:abJ.y lowered the effectiveness of the method

at this time,

ïrapninç

tighty-five cocks and six hens were trapped on 1Z

leks during the spring and fal-1 of 1968 and the spring of

1969, The material-s used in this trapping program weïe

baited bownetsu (Hamerstrom, 1942; Anderson and Hamerstrom,

1967), two Bt x 40r mist nets strung between either three or

four 9t aluminum pales; and four cannon nets, A1I of the

successful trapping was done on the dancing-grounds during

the morning display period" l/hen bownets were used they

were set on the afternoon prior to the trapping morning"

This alLowed tlre grouse to habituate to the nets during

their evening displayo and made ii possible to set and bai-b

the traps quickly the next morning" rhe bownets were placed

on known-berritories, or as near as possible to the center

of activity of unknor^rn territories as assessed by feathers
and droppings. \^/hen possibl e the bownets were partially

1ü
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Fig. 2. lul.p of the

showing the

of al-l- the

Grouse -l-eks

Hodgson study area,

l-ocation and number

known Sharp-tailed

in the area"
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covered with light vegeiation for camoufrage, Eor,vnets hrere

always baited and cocked in the morningo before the grouse

arrived, Eait for the bownets consisted of a Sharp-tailed
Grouse mounted in the crouching position to resembl-e a

female in the p'e-copulatory position (Lumsdeno 1g6s), The

mount was placed in the center of the arc made bythe set
bownet, positioned to face towards the neto \lhen cocks

mounted the model the bownet was sprung by a concealed ob-

se.rveÌró 0n tv,lr: occasions two cocks were trappecl sirnultan-
eousry as a resul-t of a second cock rushing in to interfere
with the first cockrs copulation just as the bownet was

sprung' A total of I cocks were trapped using this tech-
nique, all in the spring r:f 1968

I n 1968 , a movabl-e decoy was used on a smal-l_ Iek

conbaining only 3 cocks in an attempt to lure a cock into
the range of the bownet, The mcvable decoy was made by

wiring the previously described bait to a piece of woodo

which was nearly conceared by the bait, using camouflaged

fishing line, the decoy could be purled a distance of 15 ft.
aÌang a smal] groove dug in the ground for this purpose,

into the arc of the bownet, af ter r.¡hich the head end could

be moved up and down approximately 2 inches, ün the two

occasions that this modification ì¡/as used i-t elicited only

al-arnr responsas from the nearest cocks, bath when it was

moved in a straight f -ine and when moved up and down, T t is
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perhaps interesting that nrovement associated with the model-

produced ala¡m responses, since the same cock copulated with

the nrodel on a later occasion when it was not being moved.

0n the basis of the limited use made of the bownet

in the present study, it appears to be most effective on

large dancing-grounds for the purpose of selectively captur-

ing individual- birds located towards the center of the leko

withcut risk of captur-ing others" The bownet was also usedu

on one occasion in 1968, to trap a hen on her nest. The hen

was first flushed off her nest, and tlre net was set so that

when she returned she would be within range of the bownet,

The site was then lef t, and an hour -later Ï returned, and

f rom a distance of 3CI I sprung the bowne'b over the hen,

0n small lekso or for capturing birds l-ocated on the

periphery of large leks, mist nets h/ere found to be more

effective than bownets, both in 1968 and 1969" Nets were

strung on tlre evening before the trapping was to occur, and

teft furl-ed until morning, when they were unfurled before

the grouse arrived, 0n large leks, either a b¡oad rrVrr

configurätion or two separate nets were employed, depending

on the dispersion of cocks on the l-ek" The nets were set

with their bottom edges 2'Ft, off the ground so that the

grouse could wal-k underneath them withou-L becoming entangled"

The trappers hid approximately 5ü yds, f rom the lek un'Lil-

the males arrived, then fl-ushed them into the net, Ün
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several occasions mounted grouse in the position of a

squa-bting hen were ptaced 5 ft, to 15 ft, in front of the

nets in an a't-L,empt to 1u¡e the cocks to the bait area for
trapping" It was not possible to determine whether these

-l-ures affected the catch significantly,

Dn sr¡al--r -l-eks (less than 5 birds ) , due to tlre rarge
size of the cockrs te¡ritories, and ihe tendency of the

cocks to wander, the cocks were trapped one at a time. To

do this, the extent of the cockrs territory was initially
estimated by direct crbservation fronr a b_l_ind" The mist nets

\^,ere then arranged in a tight rrVrr ove¡ the territoryo and a

mounted grousB placed at the center of the rrvtr, approximately

2ú ft, from the apex" To aid in determining when the cock

was in a suitabre position in front of the nets so that it
would be trapped when it flushed, marking stakes were placed

on the territory between the mist nets,

In 1969, mist nets were al-so used in conjunction

with cannon ne-Ls on several occasions, as described more

fully below, A total of 37 sharp-tailecl Grouse were captur-
ed in r,rist nets in 1968 and 1969 " Mist nets were f ound to

be raasonably effective, and inexpensive trapping clevicesu

with extrerne portability, Several problems however, were

encountered whi-l-e using them, I n order to trap a large
propo¡tion of the cocks on a lek it hras necessary to use

the rnist nets on seve¡'al- occas_ions " This invol-vecl
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considerabl-e disruption of the rek, and resul-ted in some

birds being captured more than once, Anoihe¡ problem

occurred when birds fl-ushed away from the nets as a resuLt
of an individua.l- bird flying or flutter-jumping into the
mist net bef ore the trappers had f lushed the f-r-ock. since
most of the other grouse wour-d fJ-y away from the trapped
bird, f ew others woul-d be captured " [Jne other probJ-em asso_

ciated with the mist nets is that they are indiscriminate
in what they trap" During the study, a meadowrark, and an

immature Goshawk were accidentatly trapped on occasions when

the trappers h/ere waiting for sharp-tailed Grouse" The time
invol-ved in freeing these birds jeopardized the trapping
program for those days,

During 'bhe fa-r-r of 1g68 and the spring of 1g69,

cannon nets were employed as the main irapping Cevice,
Three g'ouse were captured on one occasion during tlre fat-l
of 1968, when a 60 ¡ x 40 î rannon net with 1+,, sQ" mesh h,as

fired, using three eannon of the "Dill" typ", In the spring
of 1969, 12 cannons of the t'[']irl-errt type were obtain"¿l In
addition to the net used in the falÌ of 1g6Bn tr,ro 6te x 40$

nylon cannon nets of 3" sq, mesh, and one 6Ds x 4Dr ít'18g

knotl-ess nylon net2 with 1;rr sq, mesh was used, ïhe charges

1 John fast I
2^,.-lVicols Net

Louis, Illinois ) ,

ronworks, Saskatoon, Saskatchewanø

and Twine(R"R"3, Bend Road, East St,
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for the Miller cannons h/ere nade up in #¡0f round cardboard
4-)

pi11 boxes.' An 5-lZ1 electric squibt r." pJ-aced in the

Iower half of the pill-box, with its leads passing through a

smaLl slit in the l-ower half of the box, The powder (Dupont

Smokeless 700X l-liskor) was then poured in until the lower

half of the box was fill-ed, The lid of the pill box rdas

then put oñ, and scotch tape was used to seal it, The

squibs were wired in series to a 25 amp blasting machine,

It was found that three Mi-Ller cannons l-oaded with the char-

ges clescribed can easily purj- a 60t x 408 cannon net to furl

extension 
"

In trapping with cannon nets the following procedure

was used: Ïn cases where the approximate locations of the

cocks on the l-ek were known from observation, the cannon

nets were spread out on ei t,lrer side of the area of highest

concentration of cocks o in such a way that, when f u.ì_ly ex-

tended, they would cover that area and overlap each other by

approxinrately 10 ft, (Fig, 3b). 1n cases where the approxi-

mate te¡ritories of the cocks were not known, it was occas-

ionally necessary to spend a morning watching the cockso

during which time, the l-ocations of greatest concentration

1D.vis Bros, Tnc, (p, 0, Box sozT, Term.inal Annex,
Denver 17 , folorado ) 

"

2C.l 
"t. L-td o , 11gg 5t, James Street, [Jinnipeg 3,

ljl anitoba,
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Fig" 3" Positions of cannon-netso mist

nets, and decoys before (a) and

after (b) firing"
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of cocks was ascertained,

spend a morning watching the di spl-aV, the l_ek was examined

on the afternoon preceding the trapping, A carefuL search

of the 1ek was conducted for concentrations of droppings,

which we-re found to be rel-iab-l-e indicators of the locations

crf grouse, The accuracy of this method was borne out by the

fact that trapping suDcess using this method was as great as

when territory locations were determined by di¡ect observa-

tion" Four nets were then set up in the same way as on leks
where the dispersion of the cocks was known (See Fig" 3a).

Setting and firing of cannon nets ís described by nill and

Tharnsberry (tgso), and Mil-ler (1gs7), In the present study

nets A and B were both e-levated so that they wour-d fire over

nets f, and Ð, At the same time, net A was erevated so that
it would fire over net B, and net c elevated so that it
woul-d fire over net D, In this wayo the danger of nets

colliding was minimized, ûn mast occasions, two 13m x Zm

nrist nets were al-so strung 5 mi to 7 m f rom the outside edges

of the area covered by th e cannon nets, lvlounts of Sharp-

taii-ed grouse in the form of a crouching hen were used as

decoys to attract the cocks to the areas between the nets"

The nets h/ere furled and set for firing on the

afternoon preceding the day of firing (Fig, 3 ), The next

mo¡ning the trappers entered the blind placed approximately

5tm fror¡ the J-ek, waited until the maximum numbe:: of birds

Ïn several cases, rather than

to



19

appeared to be between the nets, then fired the cannons¿

The captured grorrse rutere immediately covered with burlap to

quiet them, and removed f¡om the nets as quickly as poss-

ible, After tlre grouse were removed from the nets they

were held in burlap sacks, while the cannon nets were

quickly fur-l-ed and the mist nets rearranged in such a way

that if the untrapped grouse returned while the others were

being measured and banded, a second trapping might be madeo

Using the cannon nets and mist nets, an average of approx-

imately 1û grouse were trapped per morning. Fifty-two

grouse were trapped by cannon-nets in the spring û-F 1969.

Cannon nets have the advantage of trapping most of

the cocks on a lek at one firing, thereby reducing lek dis-

ruption by repeated trappings, and increasing the time

available for gathering data, 0ut of 54 grouse trapped in

cannon nets, 2 suf f ered se¡ior.ls 1eg in juries, but otherwise

inju¡ies were minor, involving only superficial l-acerations

around the shoul-ders in some of the bi¡ds that forced their

heads through the 3" sgo nesh nets when attempting to fly

out. Ïhe disruption of the grouse due to Dannon-netting a

l-el< in this way is dif f icul-t to assess, but no dif f erences

were noted between the cannon-netted and mist-netted leks

in such things as number of cocks returning after trapping,

time elapsed before grouse returned, and size or stability

of territories, ïlre fact that untrapped grouse at Hodgson



2u

usuall-y returned to the 1ek within 20 minutes afte¡ firingo

and banded cocks usual-ly returned for the evening display on

the same duy as they were trapped, suggests that the effect

of the cannon nets is not too serious, (see also Peterle,

1956), The rnist nets, when used with cannon nets, were

again some problem, in that on some occasionso cocks became

trapped in them, and fl-ushed the others before a proper

trapping couJ-d be made" The main problem associated with

the cannon nets was found to be their bulk and weight, which

made their use on remote l-eks difficul-t"

Banding

Each grouse captured ì^/as marked with a band on each

fug and a neck band" ïrvo types of 1eg bands were used:

0neo a U.5, F-ish and tr/ildtif e Servj.ce band, and the other a

numbered and colored al-uminum teg band"1 The Ieg bands were

placed on each leg using banding pliers, The color of the

band, and the feg on which it was placed were specific for

the lek on which the grouse was banded" The leg bands could

be seen easily only in early spring, and at no time coul_d

the nunbers be read unl-ess the bird was killed or captured"

The neck bands were made of plastic fabricr2 and

l lrlrtion-l- Band and

2suf"ty Flag co, of
Pawtucket, Ro f,

Tug Con, Neivporto Kentucky 41A72,

America, Pine and fcnant 5t,,
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were cut to the approximate dimensions .16cn x 1,3cm x 22.9cm

One end of the band was cut srightly larger than the other,
(Fig, 4). This helped to prevent the band f¡om slipping out
of the Fal-coner I s Jesse Knot, which was usecl in pJ_acing it
around the grousets neck, The neck bands were either of one

piece, or el-se a piece of dif f erent colored plastic r^ras

attached to one end by either a steel staple or a copper

split-rivet, thus increasing the nu,'nber of individually
identifiable bands, coding was further increased by cutting
the ends of the bands square, pointed¡ or notched, By re-
cording the colors of Lhe band and the sides of-bhe bird on

which the color or cuts were located, each banded grouse

could be identified from its neck band at distances up to
400m using 10x binoculars, some problems were encountered

with the neck bands, Afte¡ being on the birds for several
nronths the ends of some bands tended to curl, thereby making

the end cu-bs dífficult to read. The grouse apparently peck-

ed at the neck bands, and the plast:'-c also tended to become

brittle in areas ivhere it was covered with feathe¡s, This
brittleness may have resulted in some bands falling off,

Aqe Determination

At the iirne of trapping, each

assigned to one of two age classes:
year of age) or adult (mo¡e than one

ining feather characteristics inc-l_udi

grouse captured was

j uvenile (less -bhan one

year af age ) u by exam-

ng color, wear, shape
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Fig, 4, Diagram illustrating the shape

and size of the neck-bands p-laced

on captured grouse,
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and stage of rrìou-l,t, ës cj escr-ibed by Amrnan 
" 

(1rl¿id) and

!lriglri anri Hiabt {lçaz)" l'he suter tu¡o prir'ari_es of -i;he

jrLveniles aie no'c rnaui-ted in'cheil firs''c year, and thrs

te nd to be rnora 'flacl ed and worn than ihe o-bhe¡' primeri es,

In adciit'ionu thesæ tr,;r: outer jur¡enile pr,rr-riaries ,lencJ tc l_¡e

more pcinted ihan 'che cürrESpDnclin{r pr-imaries i n tlre adu_l-t.

The Iength of the cent.ra ì retri x and ihe diame-t er of ,blre

9'¿h priirary vJe.ie ia-ter measured frcr¡r rernoved "ieather sneci-
ÌrËrìc ',-i ^- ,-rii5r5, u:jilìg calipers anci optrc rnic::orr e.,rËru ¿:¡ci tlre age cif

'ihe bird agaj-n estirnatecl bv a sca-i:t;er diagram (Fig, S)

(f':ansu unpublished rÍranrrscripi; ÀJi¿¡¡1ui.u 1969), on wh.ich ,ihe

adults tend to j'a1i abr:ve and to the righi of the juveniles.
lhe -l j ne used in Figure 5 is baseir on il-re onË useci by Ivans
(unpubtishecl) on a knor,¡n aged sanrpt¿ cf Sharp*,c¿ri_Led Grnuse

j-n Afberta" It-is of the sðr0e slopeu and cLr,us the abscissa
only , DZmm i'ronr the .l_ine used by Ni ichuk j_n agi_ng a sam¡:1e

of Sharp*tail-ed Grouse at Hoclgson in 1969 " f vans calcuj-atecì

an error of 5 p.rcent af the aged samp_Le wherr this line is
used as tlre aging cr:iterir:n. l'rr this reeson, the closest
5 p=-rcent of this sample v.rith referance tc the line u-rere

aged on ilre basis of f eaiher characteristics a1one, 'r,ri hen

this 5 p*rcent cf, tlre sarnple is ignoredu tlre _l-ine shor.¡n in
Figure 5 is in complete agreement rvitlr age cì e termi nat-i on by

r:etrapping o bursa of Fabricius , and f eathe:: concli,ri on. f v¿o

birds co1lec'ued i n the i'a-L-l- of 1g69 krere al_so aged by the
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Fig, 5, Scatter diagram showing the pJ-otted

val-ues of central retrix length and

diameter of the ninth primary for

adu-lt and juvenile Sharp-tailed Grouse

trapped at Hodgson during 1968 and

1969, In addj.tion, the age determina-

tion by retrapping, mouJt patterno

feather wear, and Bursa of Fabric-ius

are al-so indicated,



E ç.

¡ C
N t¿
j tr k.
t z. o $- tr l-- Li
l tr J E
.

1- z hJ C
) tL o ï t- (D z tr
j J

t6
0

15
0

r4
0

r3
0

r2
0

t¡
o

@ @
A \9

@
@

@ @ @

H
! * 
I 8

6s
¡

o @ @

to
o

A
D

U
LT

 B
Y

 F
E

A
T

}{
E

R
 C

O
I\D

IT
IC

T
\J

JU
V

E
N

IL
E

 B
Y

 F
E

A
T

IJ
E

R
 C

O
hJ

D
IT

IO
N

I

JU
V

E
N

IL
E

 B
V

 IV
IO

U
LT

 P
A

T
T

E
R

T
U

 A
N

D
B

[..
,IR

S
É

\

A
D

U
LT

S
 (

 T
R

A
P

P
E

D
 T

W
O

 C
O

N
S

E
C

U
T

IV
E

S
P

R
Ih

IG
S

)
o o o c2

)
o o o
o ó g(
2)

o o

@
@

@
@

@

29
0

o
oo o o o E
K

) \o

30
0 

3t
o

D
IA

M
E

T
E

R
 O

F

o 
o(

2)
 o

c{
z}

 : 
o(

z}
 !

l*
r,

 3
" 
o 

o

B
oo

o
o

32
0

g'
th

53
C

 
34

O

P
R

IM
A

R
Y

 S
H

A
F

Ï

o oo o
o

35
0 

36
0 

37
0

T
O

 N
IA

R
E

S
T

 .
O

lm
rn



bursa of Fab¡icius (Gower, lgJg), Each captured grouse

was also weighed using a f,hatillon spring scale which was

tested with known weights before and after the study and

found to be accurate"

0bservat-ions

approximately 5m from the edge of the lek, In 196g, the
blind was constructed from burJ.ap and i.ight lumber, but in
1g69 a one-piece, sail-clath blind was used, This bl-ind
was more portable than the one made of burlap, and also moïe

opaqueó The obse::verls eye l-evel_ was 3 ft" 6 in, above

ground l-eveI, except on two -l-eks where it was approximately
6 ft. Bushnell binoculars and a Eushnell spotting scope with
15x eye piece r,vere used to aid visual observations, A sony

l''ìodel- TCB00 battery operated tape recorder, uher M514 nicro-
phones, Sonocaster B ohm, 3o watt roudspeakers and a Fanon

t¡ansistorized P, A, anrplifier model- 3S1Z powered by a 1Z

vol-t dty celL were employed when grouse calls 
',ve.re being

recorded or played back, f\4ode1s of Sharp-tailed Grouse

mounted in the crouching position were prepared using stand*
ard museurn specimen procedures and used in some experi_
ments.

0bservations were made from a blind located

25

To aid in

positions on the l-

were placed in the

the accurate determination of the birds!
ek o pieces of å" x 2" l-atlr , painted white,

ground on each l-ek at distances of S or
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10m f rom each other to f orm a gríd, or.i s¡lgcl on North*South

axes" Ïhe total area covered by the grid was usuarly 40m

square and inci-uded most and sometimes a.l-l of the 1ek. By

orienting the grid on ¿ hlorth-south axis it was possible to
¡elocate the entire J-ek, in subsequent seasons, from one

permanent ¡eference point. Since many of the 1eÌ<s were

located on land which was under cuttivation this hras an

impo¡tant consideration. The markers were 5m apar-b on the
N - 5 axis, and 1 Dm apart on the E - \d axis. This arrange-
ment was made because the blind was nearJ_y alr,vays I ocated

either south o:r north of the lek to p::event the sunrise from

blinding the observer, or sirhouetting him against the front
of the bÌind, Due to problems of depth perception, it was

more difficuft to estimate the position of a grouse on the
longitudinal axis than on the laterar- axis. For this
reason, the stal<es on a N S axis were placed 5m apartu

and the stakes on the t - It axis were placed 1tm apart
(Appendix 1)" The presence of the grid had l-ittl-e apparent

effect on the territorial behavior of the cocks. For in-
s-bance, rnovernents of the grid had no measurable ef f ect on

the l-ocation of territories (see p. BT, c.f" fvansn 1g69),

The banded grouse attending each lek were observed

and their territories recorded during the spring and fal_l

of 1968 and 1969. The te¡ritories were recorded by locating
the grouse on ihe lek with reference to the marked grid, and



transcribing its focation to an B in. x 11 in, piece of
paper orì which was a scale replica of the 1ek grid (Appen_

dix 1 ). using the markers within + .5m as deterrnined by

actual- measurernent of test mode-l_s praced randomr y on the rek
the territories of most banded grouse were estimated in this
manner on at least two occasions during each season,
Additional data, collected for each morningts observations,
ì^/as recorded on data sheets prepared f or this purpose, as

iIl-ustrated in Appendix i I. Daity maximum and mini mum

temperature readings were obtained from a weather stati on at
Hodgson, General observations of l-ek behavior were also
recorded each d-y. lvio.Lality on the -leks was recorded

throughout the study, I n ac.rdition colf ections of grouse,

sarnpled on the basis of obse¡ved differences in behavior,
were made during the fai-l- of 1968 and 1g69 for the purpose

of documenting the attendance of j uveni-l-es and f emal-es at
the autumn display,

Analvses

27

Te¡ritory measurements were taken from maps drawn

to scal-e as described above" ThE area of each terrìtory ì^/as

measured r^rith a planimeter, and the perimeter of each terri_
tory measured with a map reader. A center of gravity meas-

ure for each territory was obtained by cutting a cardboard
or-rtline of the territory and determining its center of
gravity with a plumb-l-ine. In all measurements of movement
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of te¡ritory, the centers of gravity were used as the points

of ref erence " Da,l-culations were made on an 0livetti Under-

wood Programma 101 calculator, Statistical tests were

conducted according to standa¡d procedures described in
Coclrran (t9s:), Freund (1960), and Siegel (1956).

In addition to lek observations, such observatíons

as .roosting sites, feeding sites, interspecific interactions,

nesting sites, behavior of chicks, mortality off the lek,

and otlrer miscel-l-aneous obse¡vations r^/ere recorded through-

out the project.



Introduction

In many species of birds there is evidence that

autumn displays may function in dispersal of the population,

especialÌy the young of the year (Nice, 1941). There is

evidence that it may serve a similar function in some grouse

species, especially the Red Grouse, in which it has been

found (ldatson, 1964), that the dispersal- of the spr:ing

breeding stock 'i s determined by territoria-l displays during

the previous autumn"

THE AUTUI'4N DI SPLAY

Little attention has been given to the possibility

that in lek species, autumn displays may have similar func-

tions, Lacl< (lgZg ) Uetieved the fall display of one lek

species, the Black Grouse to be non-functional, and due

merely to partial revival of the internal- state associated

with the spring display, although he has since modified this

v-iew (Lacl<, 1968),

Lek Activitv

The autumn display r^/as observed on 1 B days in 1968 ,

on 17 days in 1969, and on prelimínary occasions in 1967"

Schwartz (lgqS) and Baker (t9S¡), who studied the

Greater Prairie Chicken (Tvrnnanuchus cupido) recorded the

earl-iest autumn lek activity on September 12 and September

15 respectively, l'Jorking with Sharp-tailed Grouse in



Alberta, fvans (lgøl) recorded the earliest falr activity

on August 28" The presence of droppings and feathe¡s on

nrost l-eks in the Hodgson area by the tirne of earliest exam-

ination in the fall (Sept, 1z), indicates that the onsÊt of

autumn ac-tivity in this area occurred in early September or

possibly even late August, 0nce started, 1ek activity

seemed'Lo increase in intensity as-bhe season progressed

until an apparent plateau ì^/as reached in mid-ûctober, and

this level of activity was rnain'tained until mid-l\Jovember

when it declined abruptlyu possibly due to the heavy snow-

faÌl and low temperatures that occurred at that time, Af*

though the intensity of the display appeared to increase,

the time spent on the lek actually decreased as tl-re season

progressed ( Fig, 6) ,

I n 1969 , the a¡rival times of -Lhe cocks changed

from before sunrise to after sunrise between 0ctober 16 and

üctober 29 (Fig. 7), The dates for 1968 show a simiÌar

t¡end, Hjorth (tgeg) ¡ecorded a simila¡ transition in the

Btack Grouse of Southern sweden, however in that case the

transition was earlier, occurring during September, As

Hjorth suggested for the Bl-ack Grouse, it is possibr-e tlrat

the change of arrival- times from before sunrise to after

sunrise (Fig. 1) may be connected with the cìefoliation of

the trees, although definite information of the l-eaf fall-

dates fo¡ the trees at Hodgson is lacking,

3rl
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Fig, T 
"

Tímes of arrival- of male Sharp-

tailed Grouse on the Ieks at Hodgson

during the auturnn display periods of

1968 and 1969 exprÊssed as minutes

before or after sunrise,
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The Autumn Displa-v- Compa¡ed to the Sprinq Ilíso1ay

Autumn -l-ek activi-Ly was low compared to -bhe spring

display. This,lower.leve-l- of activity was refl-ected in sev-

eral aspects of the disptay. Thus, cocks arrived fater (Fig"

7), and spent l-ess tine on the l-ek (Fig, 6) during falr than

tlrey did during t[re spring dispJ-ay. These clifferences werE

'bested by the liledian Sign Test and Chi Square, or Fisher

Exact ProbabiJ-ity Test and found to be significant beyond

the ,005 l-evel- of signif icance f o¡ the 64 arriva-r- times

measured, and signif ican't at or beyond th e ,OZ5 1er¡el of

significance for the 52 records of time spent on the l_ek"

It was al-so evident that tlre general- intensity of the dis-
play was Lower in the autumn than in spring, as tîras f ound

for the Greater Prairie chicken by Schwartz (lg¿s). Although

no qrJantita-bive irrdices of ac.tivity ì/,jere used such as those

of Robel (1965), redLlced aciivity in the autumn was indica-
ted by fess movernerrt on the J-ek, and the virtual absence of

such high intensity sounds as the "bottle pop" or "chi.l_kt'

calfs (Lumsden, 1965), which are common in the spring. In

adclition, as was found for the Efack Grouse (Lack, lg39),

rnouni,ed rnodels of grouse in the attitude of a receptive henu

wlrich in spring elicited courtship and copulation, failed to

elicit any such response during the autumn dispJ_ay.

The Autumn Disofav and Disnersal

J-1

During the present study data were collected to
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assess the hypothesis that fa11 displays in sharp-tailed

G¡ouse may be irrrportant in popuJ_ation dispersion.
Dispersal betlveen Leks: Du.ing two autumn dispJ-ay

periods three narked grouse moved from one 1ek to another
(Table I I ) " 0ne o'F these moves occurred in -bhe f atl- of
1968, and one in the falf of 1969, The bhird move began in
the very Late spring (June 16) of j969, anrl was consolidated

in the fa-l-l of 1969 " The move made in the fafl of 1g69 from

a sma1l Iek (#t n ) to a large crne (llZ") renrained stab-l_e on

l-el< i/za during the spring of 191D, No other moves between

l-eks were observed in the autumn n and none were noterJ

between autumn and spring, it is perhaps significant that
all tl-resE moves \¡Jere from smal--L l-eks that had no birds Dn

thenr in the autumn, to -ì-arger, active -reks. schwartz (lgas)

found that leks tlrat were inactive in the fall- were again

active the f ollor,iing spring, but he had no data to ind:'.cate

where or whether Lhe cocks from the inactive feks displayed

in the autumn " At Hodgson tr¡ro of the individual_s moving

were ab-l-e to obtain a central territory on the -l-ek to whích

they moved,

In addition to moves by individual- birds frorn one

lek to another o 'Four instances lvere recorded in which the

enti re l-ek shif ted f ocation, A1_l f our of these shif .us

occurrecl in the fal-l- (Table IIi)"

the autumn of 1968, and remained stabl_e on their new

Two leks slrifted durino
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locations in the spring of 196,o. 0ne of these moves was

from a ridge lvhich was becoming overgrown with tall_ vege-

tation, to an adjoining open meadow of mown grass, a dis-

tance o'F approxinrateJ-y 200m away" The other two lek shifts

occurred in the f all- of 1969, and were fairJ_y slrort moves

(1Ctlr and 200m), Both these moves ûccurred on freshly

pJ-oughed f ie1ds, and cou.l-d not be re-l-ated to any change on

the old site of the -Iek. These inoves may have been due to

a lack o'fl -l-andrirarks by whiclr-bhe grouse could find the old

site, Ïhe fact thai the grouse are able to return to their

old 1ek l-ocations when it is covered with a considerable

amount of snow (Anderson, 1969; see p. BB), tends to put

tlris interpretation in question.

Arnmann (tgSZ) also recordecl a similar instance

of a -lek shifting in September and remaining stabi-e in its

new -l-ocation f or several years. These f indings are af so

consistent with those of Hamerstrom and llamerstrorn (1951),

who expressed the suspicion thab Sharp-'tailed Grouse leks

are sometimes established in the fa11, and Schwartz (lgqS)

who suggested that Prairie Chicken booming-grounds shifted

loca Lion in the f all as lve-l--l- as in the spring. 0thers have

recorded tek movements in the spring (Anderson, 1969;

I'litchuk, 1969), but the f act that they can occur in the

fall, and tend to remain stable thereaf ter woul-d sugges-b

that autumn displays do, on some occasions, serve as
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rnechanisms by which populations redistribute themselves in

their habitat"

Autumn Recruitnent: All- active leks censused showed

recruitment in the falt, and in at l-east two instances there

wsre rnany new birds, r,vhich in some cases amounted to as nany

ðs the spring complement of the l-ek (Table IV) (Fig" B),

Lumsden (lgez) recorded a simi-l-ar increase in nurnbers on the

aututnn l-eks. As described above, it was found that at least

sonìe of these recruits ìn,rere cocks r.rhich hacl shifted from

smal-J- to large leks in the f all-, Juveniles were also Found

to contribute to autun¡n recruitment, Four males classed as

juveniles on the basis of bursa of Fabricius and feather and

moult condition (see fvìethods ) , were collecterl on three dif-

ferent l-eks during'bhe fal-l- display periods of 1968 and

1969, 0ne additional bird, trapped on an auturnn lek, was

found to be a juvenile on the basis of feather and moult

conditi ons. The sex of the col-lected =pecirnens was estab-

l-ished lry dissection of the testes. The sex of the bird

trapped on the fa-ll- -Lel< \^/as establ ished by retrix patterns
(llenderson et al-,, 1967) and Crown Fe¿rthers (5nycler, 1935),

The fact that this individual disptayed as a cock the next

spring confirmed this identification.

Rec::uitment was found to be significarrtly higher
( P<" D2 |'ledian sign Test and chi square Test ) on leks that

moved tlran it was on -leks ihat didn 1i, Recruiti-nent to leks
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Fig, B, Numbe::s of male Sharp-taí1ed G¡ouse

on 7 leks at Hodgson during the

spring and autumn display periocls

of 1968 and 1969, Slraded portions

represeni #tu.ruits (i,e. birds that
did not attend during the spr:ing).
S - spring census, A - autumn census,

X = no cocks attending the lek during
the season.
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that moved in the fall totalled 29 out of 55 cocks, while

recruitment on l-eks that remained stable in the farl total-

led 16 out of 5U cockso

Lumsden (lgSS) and Schwartz (lgqS) have both report-

ed that female as wel-l- as male Sharp-tailed Grouse are

present on the fall leks" No evidence for femal-e attendance

in the fal--l- was ob'bained from the present study at Hodgson,

ïhe above resul-ts document recruitment to the -l_eks

during the autumn, and also show that the recruíts consist

at least in part of juvenil-e males, and adult males from

othe¡ l-eks. It ¡emains possible that females made up some

of this recruitment ( Lumsden, 1965; Schwartz, 1g4S) " RobeI

(lgSg) hus suggested further that in Black Grouse, a portion

of the ma.l-e papulation in spring do no-b attend l-eks, If this

is al-so true f o:: Sharp-iailed G::ouse, then possibly some of

the auturnn recruitment to the l-eks of Hodgson may have con-

sisted of previously non-territorial_ males, but proof is

lacking. The evidence that was obtained, however, is con-

sistent with the hypothesis that the autumn l-ek is invol-vecl

in dispersion of at least a portion of the population,

inc.l-uding both young and adult males,

effecting the dispersion of the groLrse on their habitat, the

presence of juvenile ma1es, or strange adult males, at the

fal-i, -l-ek may cause redistribution of the cocks within the

Bedistribution rvithin Autumn Leks: In addition to
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1ek itself. some direct evidence of such reassortment was

obtained. 0ut of 'l B cocks whose territories \¡/ere measured

from spring to fa11, B changed posi tion, going frorn peri-
pheral locations ta central- l-ocati ons on the l-ek or vice
versa. 0f these changes, six were from peripheral to cen-

tral-, and two were from central- to perioheral, The increase

in nu¡nbers attending tlre l-ek may have been responsible for
sorne previous I V peripheral birds becoming cen Lral mereJ-y by

holding their previous territory against encroachment by the

ner,{coiners. f van s (1969) , af so f ound sorne evicl ence f or such

territoria-l rearrangernent during the -Fal-l-.

1n addition to the above resul_ts that indicate
some shif t, and lrence dispersion during the f al-l dispray,
tlre¡e was, as expected, a rather high degree of stabiliby
on r¡any leks betr^reen seasons (see Appendix I I I ) " For ex-

arnple, of 29 col-or-marked mal-es observed in both spring and

fa-rl- all but th¡ee displayed vrith the same group in both

seasons, Further, of 12 leks stucJied, only four showed any

significan-L shift in -location, Two of thase four shifts
rnay have been due to a lack of landrnarks, since they were

of slrort distances ( 1 l0m, 2ûüm ) , and occurred within pl-oughed

fields 
"

These lat'Ler resultsn 'Fa¡ f¡om being contradictory
'to the dispe::sion hypothesis, are rather entirely consis-bent

r"¡ith it, in that they indicate that ihe auturnn clisplay tends



to l-ocal-ize many mal-e Sharp-tail_ed Grouse, making them

'rresident" in somewhat the same sense that sonre song spar-

rows (lvlel-ospiza melodia euohoria) (Nice, 1941), or Red

Grouse (Laqopr-rs lagoous) (!!atson, 1g6a), become resident
after the fall dispJ.ay period, while simultaneousty provid-
ing a mechanism by which other ma.r-es may redist¡ibute them-

sel-ves with reference to these ttresidentsort

Rel-a'!ionsiio to Veoetative Cover

Anderson (1969 ) found that increasing cover height
caused booming Prairie Chicken to shift l_ek locations during
the spring season, Schwartz (lgail found that in both sea-

sons the amount and height of cover infl-uence the location
of the leks of booming Prairie chickens, and al_so noted that
those l-eks not used in farl- bore considerably higher vege-

tation than those leks which Lvere used in the fall, At

Hodgson, similar resurts Ìrúere f ound, in that al-r the leks
which were active in the farl were on short vegetation, and

in one case, a lek clearly moved from a region of heavier
vegetation to an open, short-grass .l_ocation,

43

Discussion

In at l-east sor¡e avian species it is known that both

adults and j uveniles i'ilay establish territories in f all which

remain more or less stabÌe through to the foltowing springu

f or exampJ-e the Red Grouse (Vlatson, 1964) , and the Song
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sparrow (l'1ice , 1941) . I n sharp-taired Grouse there is
al-so evidence thai; at reast some aduf L bircjs may hord essen-
tially the same territory in spring as tlrey dicl the previous
fal-1 (Evans, 1969) (Appendix III)" This evidencB, coupted

t^rith the otlrer data gathered here, does tend to support the
hypothesis that the fall- clispray may function in dispersaÌ,
That aspect of the autunrn dispray thus seerÍrs to be consis-
tent with what is known for the Red Grouse and many other
birds, The evidence a-l-so seems consistent with the view

that reduced display intensity in the fal-1, coupled with
naximum vegetationaÌ effec-Ls irr the falr, might represent a

major mechanism tending to facilitate this fa_lf dispersicn,



Introduc_tion

The greatest lek activity occuïs during the b¡eed-

ing season, which extends from early spring to early summer¿

ln the northern portion of the United States and in fanada¡

the period of regular lek activity by the cocks generally

extends f rom late luiarch until mid-June (Hamerstrom, 1939;

Ammann, 1957; Evans, 1961) " It is predominantly during the

peak of this period ( approximately the last week in April

and the first week in May) that the females attend the leks

and are fertilized thereo Lek grouse in more southerly

latitudes, where spring and summer arrive considerably

earrier, show correspondingfy earlie¡ dates fo¡ commencement

of regular lek activity and peak attendance by hens (Lehmann,

1941; Schwartz, 1945; Baker, 1 953). Tn Attwaterls Prairie

chicken (Tympanuchus cuoido attwateri), a subspecies native

to the Texas gulf coast, -l-ek activity commences in -l-ate Jan-

uary or early February, peak hen attendance occurs by early
Ma¡ch, and lek activity ends in l-ate MaV (Lehmannu 1941) 

"

ïhe spring breeding behavior has been described fo¡

several of the f ek g-rouse: the displays of the BLack Grouse

(Lack, 1939; Hohn, 1953; Koivisto, 1965; Kruijt and Hogan,

1967; Hjorth, 1966, 1968), the Sage Grouse (CentrocercUs

!.i¡pphasianus ) (5imon o 194D; 5cott, 1g42; f ng u jg61 , 1963;

BEHAVI ÜR ON '¡'I-IE LTK
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Lumsden o 1 968 ) , the Greater prairie chicken ( E¡eckenridge 
o

1929; Hamerstr¡¡m , 1939; scrrwartz, 1g4s) , and the sharp-
tail-ed Grouse (Hamerstrom, 193g Ammann, 19ET¡ fvans o 1961 ;

Lumsden, 1965) have ar-1 been deart lvith in sorne detail, ïhe
descriptive names of the va¡ious displays which witr be men_

tioned in the foÌrowing discussion are taken from Lumsden
(196s)"

Lek Attendancg bv Mal-,es

Ai-though the heaviest and most regurar attendance
occurs during the spring and, to a somewhat r-esser extento
the f all seasons, the rnales of most no¡the¡n r_ek grouse also
attend the lek periodica-1-1y throughout the winter when

weather conditions a.re favorabre (Hamersircm, 1939; Ammann,

1957; Peierr-e, 1954; Koivisto, 1g65), At Hodgson the earl-
iest observations, made on March 7o 1g69, reveal_ed some

indications of recent activity on the two reks examined at
tl-lat time despite the presenca of between one and three feet
of snow' These indicat:'-ons of rek activity consisted of
markings in the snow which cour-d onry rrave been made by a

tail-rattLing Sharp-taired Grouse, and a number of gïouse
droppings and feathers,

Seve¡al of the droppings observed on the leks in
early March were of a reratively rarge size (3" x j,, x 1,,)u
and of a 'unny consistency, This type of dropping bJas found
on the leks until the fi¡st week of April, but not after



47

that' It may be that these droppings are a result of a

change -in di-et f rom buds and catkins, and such f ruit as rose
hips, to lower growing fruits and greens which is known to
occu¡ in the early sprinE (Grange, lgAB) 

"

By the end of [larch, the cocks were attending the
leks at Hodgson every rnorning, ûn March Zg and 31, 1û

grouse were observed actively displaying on lek #Za despite
temperatures of -Z50C and -z3aC respectivery, It was, how_

eve.r, clear and ca.l-m on both days,

The number of cocks attending lek llZa increased as

the season progressed, with a maximum numbe¡ being recorded
during the l-ast week of Aprir, at the approximate peak of
spring lel< activity (Fig, 9) . it might be noted here that
despite the increase in attendance between the beginning of
April and the end of Apriru at least one cock (íllzo) which
had attended on Aprir 17 was not present at the peak of 1ek

activity two or three weeks r-ater, thereby indicating even
mo're rec¡uitment to the rek during that peri.od than is in-
dicated in Figure g. After the peak of activity the number
of cocks attending the r-eks remained reratively stable
except immediately afte¡ banding urhich, as discussed berow,
sometimes caused a decrease in numbers attending, A slight
decrease in attendance was noted on several -reks toward the
end of the reproductive saason (Fig, g) . A sim j_l-ar decrease
in at-bendance toward tlre end of the spring b/as noted by
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Fig. 9. Maximum dai J-y numb ers of mal e

Sharp-taited Grouse attending

6 leks at Hodgson during the

spring season of 1969 lek

number is indicated a'L the right

of eaclr polygon,
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Evans (1961) " The latest recorded attendance of cocks on

the leks at Hodgson was on June 1g in 1968, By rnid-June in
both 196e and 1969 l-ek activity had decreased to the point
where attendance was occasional- rather than regular, with

even the larger l"eks being sometimes compJ-ete1y inactive on

cl-ear rflornings

Although no quantitative data ì,4/ere gathe.red on

display in'Lensity it was evident that the intensity of
activity on the leks increased during early Apri1, reached

a peak near the end of April, when the maximum number of
hens were attending, and then fei-l off steadily until lek
attendance stopped in late June, By the beginning of Juner

active display-L,ended to be restrictecl to a short period

after the cocks arrived each morning, or when a hen attended

the lek; the remainde¡ of the time being spent in the var-
ious quiescent types of -l-ek behavio¡ which are described in
Lurnsden (tggS).

ûn 3 of the 5 l_eks censused before banding opera-

tions were carried out, the number of cocks attending was

reduced by an average of 171" ínnediatery after banding, ancl

in all three instances attendance never ¡eturned to its
original l-evel-" This was noted for both mist-netted and

cannon-netted 1eks" Lek #za f or exarnpl-e, which r,{as censused

both before and after banding operations, showed a cJecrease

of 4 cocks, tlrree of which r^rere banded birds, 0ne of these
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three lost a r-eg during trapping and was not expected to
return. Another of these trrree \,vas kir-red on.the reku
possibl-v by a predator (see p " 107) , between the time of
trapping and the first observatir:n rnorning 7 days after
trapping. The fate of the other two cocks that did not
return was not determined, The banded cock (#lSl) was not
seen on this Lel< or any other in the fal-l- of 1968 or spring
of 1969 however, and therefore may have been kirred, Leks
//sl and #zz (Fig, g) were also censused before and after
banding. These lel<s, in contrast to l_ek #Za, sholed a 1Otf,
retu¡n of banded cocks within 36 and 27 days respectiveJ-y
after banding, and did not show arìy decrease in attendance,
unti'l at l-east rate Muy (¡fzr ) or early June Glrr), Reduc_

tions in l-ek attencrance not due to recen.r banding operations
are arso irrustrated by the graphs for r-eks #sq and rizr
(Fig. 9) , rr¿hich represent attendance f ram two weeks af ter
banding operations were conducted on them on Aprir 30 and
April 23 respectively o until early June, The -l-ek attendance
data for 1968 is rerative'''y meager, but two reks censused
both in I{aV and on into June, showed no decrease in attend-
ance, Both of these l-eks had cocks removed from them during
the season (-l-eks i/2, tizt; Fig, 1D). The dec¡ease observed
on lek #17 nay have been crue to banding operations which
imrnediately preceded the drop in attendance (Fig. 1J) 

"

Evening attendance b/as often lower than in the
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Fig" 1ü" Maxi mum daily numbe¡s of maJ-e

Sharp-tailed Grouse attending

3 leks at Hodgson during the

spring season of 1968 .lel<

number is j.ndicated at the right

of each polygon"
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mûrning (Table v), üut ûf zD occasions where evening

attendance was recorded o 10 shor,ved r ower attendance than

the typical morning census. Fc¡ the same -l-eks the evening

attendance was never greater than in the morning of the

same duy, The difference in 1ek attachment betrveen morning

and evening displays presumably ¡esurts in some segregation
of the l-ek cocks into two or more groups for at l_east part
of the d"y, a phenomena apparently not cansidered by prev-
ious rnrorkers. The signif icarrce of -bhis segregation, and the
extent to which these groups reunite, if at alln prior to
roosti.ng for the evening, was not determined,

Lek Attendance bv Females

ïhe attendance of hens on lek /lZa during the spring
of 1969 is l-isted in Tabl-e V and ilÌustrated as a percentage

of ma-l-e attendance by the bars in Fi g, 11 , rhe f irst atten-
dance of hens on lek /fZa in 1g6g, uras recorded on April 13.

As indicated by the value for April 28, 1969, in Fig. 11 o

the peak of hen attendance at Hodgson probably occurred
during the last r,reek of April, and coincided r,rith the peak

of male attendance as indicated in Figure 9 and Table V"

The -l-ast observation of hens on l-ek lÍza occurred on Muy ?J

in 1969. The latest observation of a hen on any rek (#::

containing a maximum of 7 cocks), was on June 11, 1g69,

A-btendance by females on saven leks during 196g ancl 1969 is
summarized in Tabl-e V and Figure 1j 

"
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Fig" 11" Daily attendance of hens 0n leks at

Hodgson during the spring season af

196A (a) and 1969 (b), expressed as a

percentage of the numbe¡ of cocks that

regularly attended the l-ek on which the

hens were observed. X - days when no

hens were observed on the l-ek,
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ldhen cannon nets were fí¡ed over the leks to
trap males for banding purposesu attending females were

inadvertently trapped on 4 different leks during the peak

of 1ek activity, Between Aprit 21 and i\4aV Z, 1969 , of 7

hens which were trapped during this period 6 were consid-
e¡ed to be aduj-ts (two or more years old) whereas only one

was classed as a juvenil-e, If the probability of trapping
an adul-t does not differ significantly from that of trap-
ping a juveniÌe, the probability of trapping by chance 7

adu-l-ts and 1 juvenite wou.ld be only 0. û55 as calcu-l-ated by

the binomial- distribution. Since the actuat numbe¡ of
j uvenil-e f emal-es in a stable popuJ-ation is probab-ì-y at
l-east equa-ì- to the number of adu-rt females (Ammann, jgsT),

this probability may represent a maximum val-ue, This

sample is smal-1, but the ratio of seven adul_t to one juve-
nile female in my sarnple, suggests that further investiga-
tion might profitably be made into the possibitity of
differential 1ek attendance and hence mating success between

adult and j uvenile f ema_Ies.

Tirnes of Arrival- on -bhe Lek

The time of

\¡Jas Iecorded at the

during FlaV and June

These va-lues are exp

after local sunrise,

arrival- of the

start of each

of 196A, and f

ressed in Fig.

As Fig. 12 i

first cock on the lek

morning observation period

rom April until June 1969"

12 as nornents before or

llustrates, the minutes
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before sunrise that the cocks arrived on the lek increaseci

during the first two weeks of April, âñd then remained rel-

atively stable until the leks were abandoned in June,

excepting for rainy mornings which in some cases delayed or

precluded attendance" The progressively earrier a¡rival

times rel-ative to l-ocal sunrise recorded in the first weeks

of April may correspond to the transition f rom ar¡iva-r- at

sunrise to arrival at twilighto which Hjorth (tg0e) recorded

for the Black Grouse, although at Hodgson it was more grad-

ual than that observed by Hjorth, and not as closely related

to the disappearance of ihe snow cover, In 1969 the snow

trover on the open portions of the study aÍea disappeared

between April 9 and 13, and by that time the grouse had been

arriving progressively earlier for at -least a week,

Since it has been shown that gonadal activity,
including spermatogenesis and hormone reveLs of the cocks

decreased towards the end of the spring, (Nitchuk, 1g69), íl
had been expected that the cocks might arrive later with

respect to sunrise toward the end of the season than they

had at the peak of activity, As Fig, 1Z illustrates, this
was not observed" A possibre expÌanation for this phenûmena

has been advanced by Hjorth (lgsg) who found that while the

ar¡ival- of the Bfack Grouse varied with the intensity of the

incident J-ight, they arrived at lower light intensitíes

during the peak of tlre season than durinq the early or later
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Fig, 12" Arrival times of male Sharp-'Lailed

Grouse on leks at Hodgson durinq the

spring seasons of 1968 and 1969 "
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portions of the season, The fact that they arrived
ear-l-ier re-l-ative to sunrise tar,va¡ds the end of the spring
despite the tendency to require greater right intensities
at that time was found by Hjorth (1968) to be related to the
tra j ectory of tlre sun, whi ch at that time l_ies at increas_
ingly higher altitudes belolv the horizon. As a result, the
light intensity necessary to bring-the cocks to the fek is
availab-le at earlier times arrd the cocks mai-ntain an early
arrival- tiine despite-bhe increasing tlrresho-ld necessary tcl

activate them"

0n snla-lle¡ _Ìeks cocks were found to be _l-ess

active than cocks on J-a.rger ones, and showed lower attach-
rnent to -bhe Iek (p, 7Z) . Fecause of these f indings, it
was hypothesized that these differences would be reflected
in the arrival- times o-fl the cocks, frhen statisticarly
tested for 7 ¡ecords on srnarr leks and zo ¡ecords for large
leks, it was f ounrJ that no significant clif f erence existecl in
arrival- tirnes (Fisher f xact probability Test p _ ,45) , This
lack of behevioraJ- difference is ccnsistent wi,bh the lack of
dif f erence in testes vol-ume, levels of chol-esterol and

spermatozoa, incidence of mitoclrondria and vascu_Larization

of the testes which were found by Nitchuk (196g) 
"

During the spring of 1968, precipitation occurred
on 21 days between Aprrl 10 ancr June 19 " lluring ,¿lre same

period in 1969 precipitation r'ras recorded on onry 7 days.

5B
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Hjorth (1968) found that cloud cover affected the arrival
time of the Erack Grouse, and exprained his results as

being due to the r-owe.r right intensities on cloudy mornings"
0n the basis of Hjorthrs findings, T tested .Lhe hypothesis
that, due to the greater frequency of overcast skies in
1968, the arrival times for that year would have been rater
on the average than those of 1969. The a¡rivar times were

expressed as positive integers, and the 1T records for 196g

compared to the ?z records for 1969 by the use of the
[ledian sign Test" According to this test, no significant
difference in arrival_ times existed (XZ =,032; p>.û5).
The spring seasons of 1g6g and 1g69 h,erB'bhen anaryzed in a

similar manner, both individuaJ-ly and t'gether, to determine
if a significant difference in arrival times existed b¡etween

rainy, cloudy, or misty mornings, and cl_ear mornings, Again
no significant diffe¡ence in a¡rivaL times were found
(Fisher Exact Probability Test p - ,537r ,183, for the
spring of 1968 and 1969 respectivelyo and p>,05 by XZ test
for 1968 and 1969 combined), These resurts thus provide no

evidence that Hjorthes (rgsa) findings are appricable to the
Sharp-taiÌed Grouse.

Time Spent o¡r the Lek

The time spent on the l-ek was

val- between the a¡rival of tlre f i rst
above, and the departure of the last

de'fined as the inter-

cocks as desc¡ibed

cock f rom the l.ek, As



above ' smalt -l-eks were compared to large -r-eks f or time
spent on -the 1ek, and again, f o¡ 13 records f ronl small_ leks,
and 36 records f ¡om large -'r-eks, no statistically signíf icant
difference was found (Fisher fxact probabilíty Test p = ,454),
Figure 13, which ilrustrates ilrese data, incìicates that the
time spent on the tek increased during ilre early portion of
the spring dispray period of 1969, and then rernained at
relatively Donstant reve-r-s except f or ma j or decreases on d?ys
with inc-l-enrent weather. The longest days for both 1g68 and

1969 were ¡ecorded in l_ate Mry oï early June. No decrease

in tirne spent on the rek was noted towards the end of the
breeding season, arthor-rgh dispray activity on the r-eks did
decrease at that time" The considerable variation wl¡ich

occurred from day to day in time spent on the l-ek may have

been due to severa-L f ac-bors, 0ne of these is the f act that
severar leks were incruded for each year irr Fig" i3. These

l-eks varied in number of cocks attending, r-ocation n surround-
ing vegetation on the 1ek, and other t..tors which might
have influenced the time that the cocks spent on the rek"
visitations by predators which were undetected by the obse¡-
ver may have caused earJ-y departures from the r-ek on severa-r_

occasions 
"

6ü

ity Test

during 1

The Nledian Sign Test, and the Fisher f xact probah¡it_

were used to compare the time spent on the l_ek

7 rnornings in lvlaV and June of 1g6g and 14 mornings
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Fig. 1 3, Tirne spent on leks by male Sharp-

tailed Grouse during the spring

seasons of 1968 and 1969"
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in i']av and June of 1969, Despite the fact that playbacks

wBre used on several- occasions in jg68 to bring cocks back

to the 1ek, the¡e was a significant difference (r, =.û03)
between the two years, more time being spent on the tek
during 1969" As ìdas discussed above, the spring of 1g6g

experienced much more overcast weather than the spring of
1969. This difference in weather conditions may therefore
account for the observed difference in time spent on the

-l-ek ' These resurts o considered along with those shown in
Fig, 13 and in the preceding section, suggest that for
Sharp-taii-ed Grouse, time spent on the lek may be more

subject to influence by rainy weather than are arrival-
tímes,

62



PRICDCIL]US LEI( BEHAVIÜR III SI-IARP-TATLED
GRDUSI DH] CK5

I.ntroduction

Info¡mation gathered in ilris study, and by other
workers (schlvartz, 1945; llanerstrom and l-lamerstrom , 1981 i

Lumsden, 1965), has established that juvenile sharp-tairecl
Grouse are ab-le to take part in'Lhe lek displays as early as

their f irst autumn. The age at whiclr these dispJ_ays f irst
develop, lror^rever, appears not to have been examined f or this
species. Although not an initial objective of this study,
observations wlrich re-l-ate to the early ontogeny of displays
characteristic of lek behavior were made inciclentally on

very Voung Sharp-taíled Gror"lse and are describecl bel-ow,

Res ui-ts

ûn June 14 and 1 5, 1969 , whil_e atternpting to raise
a group of newly-hatched 5harp-tail-ed Grouse, I observBd on

-blrree separa-Le occasions the precocious occurrence of the

"dance" displays in 3 and 4 day olcl chicks. This phenomenon,

r,vlrich was reported fo:c young Sharp-tail-ed G_rouse by frnest
Thompson seton (tç¿n) has, to my knowr-edge, not been report-
ed e-lsewhere " 0n tlre f irst occasion that I observed the

"dance" dispray, tlre cardboard box in which the chicks were

being held had been opened, and my lrand had swept past one

chick in o::der to pick up and remove another, As my hand
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containing the captured chick was moving awayn the first

chick Iowered its head, and with neck outstretchedo beak

slightly open, wings spread and curved downward, tail uPo

and f eet stamping rapidly, f ol-1ou¡ed my lrand across the box,

This behavior pattern appeared to be identical to the tail-

rattling portion of the dancing ground display described by

Lumsden (1965), This behavior was next observed on two

occasions during the following d"y, when bhe chicks were

f our days o-l-d, 0n one of these occasions the behavior

pattern was el-iciied in the same mannel as described above;

on the other occasionn simpJ-y by opening the box" Unfor-

tunately the chicks died before mole intensive observations

coul-d be made, Tt should be notrjd however', that despite tlris

mortality, overt symptoms were not evident when the displays

were observed, at nhich ti nle the chicks welre in apparent

good lreal-th, Dissection showed tha gonads to be -l-ess than

1¡nm in diame-ber, and not hyp"rtrophiecJ.

Seton (op" cit,) described a brood of 15 chicks,

theref clre probably botir ma.l-e and f emale, which he raised

under a dornestic hen. All of these chicks first displayed

r,vithout any obvious stimul-us other than chili-ing, and subse-

quantly were stimul-ated to display by Seton drumming his

fingers against the pan on whích they were being kepto H"

also described the chicks as crowing while performing the

display, Seton I s clricks were two weeks ol-d when he observed



this behavior, and they persisted in
l-east a week, My observatíons agree

except that no crowing was perceived,

chicks danced at a time, The sex of
was not deternlined with certainty,

Discussion

Fabricius (tgsz) described the pumping movements of
young shovell-ers (Spatul-a cr-ypeata ) and the chin lif ting of
young Eiders (somateria morrissima) as being released by ilre
same stimuf us situation that evokes tlre fol_lowing response,
that isn an imprinting object of some kind, These sama move_

ments are known'Lr: be part of the sexual behavior of these
species. jt is possil:re that in the grouse observed by

Seton and rnyself, the chicks were inrprinting or imprinted to
the hand, but since in the experience of both seton and my-

sel-f , the tail-rattl-ing behavior was elicited on at l_east

one occasion without the presence of the hand near the
chicks, it seems unlikely that this behavior was nacessa:rily
directed toward an imprinting ob j ec"L,

The stimur-i that e-r-icited the bouts of tair-rattring
seem to be ûìore simila¡ to the rtstinulus contrast, or atten_
tion evoking stimuri described by Ancirelv (lgsa) who by

presenting reJ"atively intense stimuli to domestic chicks,
produced various cal-1s similar to those produced in chicks
injected with testoste,.oned The fact that the pumping

6s

the behavior for at

with Setonf s completely,

and only one of the

the chicks invol-ved
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movËments of the Shovel-ler ducklings describerl by Fabricius
(lgs¿) occurred only when they were presented with a rel_a-

tively large imprinting object such as a human, and not a

relativel v snra-l-l- imprinting ob j ect such as a bar_r-oon or a

sma1l box, woul-d ar-so support a stimu,r-us cont¡ast explana-
tion for eliciting of these behavior patterns, possibry a

combination of the following respDnse and stimulus contrast
is involved 

"

In studying the development of adur-t responses in
domestic chicks, Andrew (lgøq) also compared the reactions
of normaL and testosterone injected chicks toward an im,
printing objec'c. He cûncruded that in the courtship wartz
and in copulation, two behavior patterns exhibited only by

testosterone injected chicksn it is most probabl_e that
testosterone resul-ts in the clevelopment of systems of res-
ponses resembling those of the normaf uninjected chick only
by coincidence" In the same study, he concrudes that apply-
ing terms descriptive of adult behavior to deveroping

behavior is extremery dif ficur-t, and doubts that the cen-Lrar_

mechanisms governing sexual behavior are present in adu-rt

form at hatching" The fact that sharp-taited Grouse chicks
ean exhibit a complex behavior pattern similar to that shown

by adult rnal-es on the dancing-ground indicates that in this
species, one can rel-ate such early behavior to adul_t behavi-
or, and that the rnechanism underlying at least some parts of
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the comprex behavior patterns associated with the court-
ship ritual are present at, or shortly after:, hatching, The

early occurrence of sonìe motor components of adult displays
suggests that a substantial part of adul-t sexual behavior

mav o in the chicks, l-ack only the motivationa_l systems asso*

ciated with increased testoste.rone levels to become inte-
grated into true sexual behavior"

An alternative expranation fo¡ precocious tair--
rattling appears to be ihat it is essentially an aggressive
display, and therefore a typical response to a strange

object, As in the Red Grouse of scotr-and (Laqonus -l_agopus)

(!latson and Jenkins, 1g64), a considerabl-e number of aggres-
sive cornponents are present in the courtship display of the
sharp-tailed Grouse (Lurnsden, 1g6s) , The tail-rattr-e
dispJ-ay appears to be invo-l-ved in the expression of this
aggressive aspect of cou¡tship, and is also used extensively
as agonistic display between males on the dancing-ground,

0ne occasion on which a femal-e sharp-tai1. with a brood gave

a brief tail-'rat-bl-e display s apparently as a distraction
display, has also been observed (n. l,,i , Evans, pers" comm, ),
Tail--rattling in such a context could hardry be desc¡ibed as

courtship, but might well have aggressive components, watson

and Jenkins (op" cit, ) describe one-day-olcl Red Grouse chicks
atternpting to "sing" on the ground in characteristic adult
posture, and exhibiting several otirer adult-like aggressive
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displays, They suggest that this may help to space the

chicks, and mention that suclr displays occur often in caged

chickso but seldom in wild ones" Reactions towards an im-

printing object which may have aggressive components

incl-uding pecking, approach, and climbing on the imprinting

object were reported for uninjected domestic chicks by

Andreuu (1964) " f vans (t çe e ) also f ound that aggressive

responses can be elicited by a strange s-timul-us ob j ect, in

both isol-ated and socially reared domestic chicks during the

f irst f ew days af ter [ratching,

These results suggest then that-bail--rattting in

Sharp-tail chicÌ<s, like aggressive reactions in domestic

chicks, head bobbing or chin-lifting in ducklingso and

t'singingtt in Red Grouse chicks, are all examples of aggres-

sive behavior, differing from each other only in the degree

of comp-Iexity of the behavior pattern exhibited, This hy-

pothesis seems to agree with what has been observed, and

perhaps offers a superior alternative to the first explana-

tion that at -least some of these responses are precocious

sexual behavior, PossibJ-y the ul-timate explanation of

phenomena such as precocjaus tai-l--rattl-ing in Sharp-tail.ed

Grouse invol-ves elements of both the hypotheses presented

here, In either case, however, it saerns 1ikely that the

complex and highly competi'Live mating system of -uhe Sharp-

tail-ed Grouse may have favored the very early development



of nlany of the motor cornnonents

ted with reproduction,

of the displays associa-
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LIK ORGA[JIZATIDN
TO

I ntroduction

The territories of _l-ek grouse appear similar to
those c-Iassif ied as "category Crt by i!ice (lçAl ) e tlrat is,
they resemble territorj-es that function as mating stations
only, The "sexua-l- territorytr clefined b-v Tinbergen (t g:g)

as "an area de'flended against other: indivicluals of the same,

species shortJ-y before and during fo¡mation of a sexual-

bond,r' afso describes the lek ter¡i-bor:y, It shou-l-d be noted,

hcwever, tha'b aì-tlrough ter¡itories of -l-ek grouse may be

primarily "sexual te¡ritories' o.r I'mating stations r', suctr a

cl-assif i ca-bion is no doubt an oversimp-l-if ication , since it
is possible that they may al-so function in other ways, for
exatnpre, in population contror (Lumsden, 1965; Robel, lgTo),
or dispe::sion of the popu-latj-on (\,r,ynne-fdrr,rards, 1962; this
study ) .

i-larnerst::om and lìamerstrom (tçSS) compared large

-l-eks to sna-Ll- leks with reference to reprocl uctive sLrccess¿

schwartz (t l¿s ) :-n comparing large leks to srna-l--l- .l-eks r sug-

gested that the size of teks rnay be influenced by the number

of cocl<s attending u the -bopography, and the height or typ,
of coverd simifarly, Arnmann (lgsl ) founcr that -bhe area

incl-uded witlrin a lek depencled on its topography and the

rrurnber of cocks at-Lending it, but ment:'.oned that indivj.duals

, I..'1I TH SPICIT{L RTFERENCE
ÏERRITBRY



on srnal-l- I eks ( : oi 4 cocks ) sometimes have veny large
territories" Several urorl<ers (Kruijt and l-iogan, 1967; Lums-

den, 1965; 5cl-rwartz, 1945; Evans, 196j), have al-so noted

that territory sizes are gene-rar1y rarger near the periphery
of the -Leks than they are near the center of the lel<, The

relationship betlveen cover density and te¡ritory size has

[:een studied for Lhe Black Grouse (Koivisto, 1965), the Red

G¡:ouse (l!atsan, 1964) , ancl brief 1y mentioned f or the Greater

Prairie clricl<en (schr.'rartz, 1945) , but does not seern to have

been studied in the Sharp-tai-l-ed Grouse,

A parL cf the project at f.lodgson \¡ras to extencl

these-fincJings by comparing actuaÌ territory areas-flor feks
o'f dif f e¡ent si zes and cover types, and f or indj-vidual terri-
tories within tlre same 1ek, In addi-L,ion variations in
territory size on the same lek üver tine, and stability of
teiri'bories within and between seasons was exarnined, Fin-

ally, a model- r,^/as postu-lated which attempts to integrate
tlrese observed behaviors into the functional context of the

formation and maintenance of the _tek display,

Small and Larne Leks

tt

For the purpose

as "Ialge" if they hacì 1

and "snr a-If I' if less than

liiiclruk (lrS6g) al-so used

Severa-l- workers

of ¿¡¿l ysis, l-eks rdere classifiecl

0 or more cocks regular:J_y attending,

10 cocks regularl.y a-utended,

this c,l-assification systern,

have descrìbed in somB detail the
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Lek behavior of the Sharp-tailed Grouse on large leks
(Ammann , 1957; PeterIe, 1954; fvans , 1961; Lurnsden, 1g65) ,

but few detailed studies of behavior on small- leks exist,
Ûu¡ing this study therefare, relatively intensive observa-

iions were made on smal-l l-eks with the aim of documenti ng

the behavior of the attending cocks on these 1eks, Tlre

observations on large leks Ì^rere generally in agreement with
those of the workers mentioned above, and therefore wirl not

be considered in detail- here o except as they .l.orm a basis of
comparison to srnall Leks,

Behavior of Cocks on. Fmafl_ Leks: 0f the four small
l-eks studied, ífS and //1n, which lrad only one and three
cocks respectively, contained particularly large territúries,
averaging 424ri, and the attendi.ng cocks appeaïed to exhibit
a rather loose attachment 'bo these territories, For example,

cocks froni these l-eks would on occasion dispray singly ovex

a large porti.on of the fieJ-ds in which their l_eks wera raca*
ted, 0n lek l/1û, where three cocks displayed, they possess-

ed well established territoriar bounda¡ies on the portions
of the perimeters of their ter¡itories that were adjacent to
their neighbors" lespite this evidence of territoriality,
hourever, two of ihese three cocks rvould of ten display singly
at distances of 200-300m f::om the lek ancl, in the presence

of a hen, these tu,o cocks would abandon their territories
entirely, and court the hen at some distance f¡om the lek,
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ün severaL occasions one or both of these cocl<s courted

the hen as she dust-bathed al-ong the edge of the field in

which the lek was located, The hen was observed on several

occasions to enter the brush al-ong the edge of the field,

apparently to avoid their advancesn These cocks were not

observed to follow the hen into the brush, but remained in

the operì, displaying at the edge af tlre f ieJ-d " \dhile f ollow-

ing f emales, these two cocks on f ek /flO wou-l-d occasinnally

"face offil at one another in apparBntly typicaJ. boundary

di.sputes, despite ihe fact that neither of them normally

held te¡ritories within 100m of that area, In contrast to

tlre behavio¡ of these turo cccks, the third male on this 1ek

remained on its territory at all times" 1t is perhaps sig-

nificant that despite the attentions of the two cocks that

l-eft their territories, the hens that were observed on this

lek moved to the actual- lek area where ihey remained for

rnost of the time that they were abserved" No copulations

were witnessed on this lek"

Despite the apparently 1ow lek attachment exhibited

by cocks on lek íill during the morning display periodu one

of the three cocks from this -l-ek whose territory was nrapped

in the spring of 1968, returned to the 1ek j.n the spring ûf

1969, indicating a stirong stability between seasons" Since

neither of the other banded cocks returned, and recruitment

did nct occur, ihis individual- dispJ-ayed alone" In spite r:f
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the fact that the field in which this l_ek rlras located ï^/as

1/3 mi, long and f mi" acrosse that fire had destroyed poten-
tial l-andrnarks in the form of the stakes which had marked it
in the p::evious spring, ancl that no autumn display had DCcur-

red on this -1ek, "bhis sirrgJ-e cock displayed on a terri tory
whic[r overJ-apped its former territory to a consiclerable

degree (Fig, 14)" It is of interest that this cock showed

territorial stability r¡rithout the presence of other cocks,

Amrnann (tgs7), reported that in his experience, only one

instance of territoriarism by a single cock had occurredu

and this was based on a hunterfs report, surprisingly, the

cock that displayed a.rone in 1969 hras not the individual that
had remained on his ter¡itory in 1968, but was one of the

two cocks who frequently l-eft their territories" This cock

which was banded in the spring of 1968 as an adul_t was at
.least three years o1d in the spring of 1969 

"

The other two smal-l_ leks , //s3 and /13s, which num_

bered 7 cocks each, showed no appa¡ent territo¡ial differ-
ences from 1a::ger leks, except fo¡ the difference in
territory areas discussed be1ou,r,

Leks.: For B4 ter¡itories mapped at Hodgson, the average

territory area ì^ras founcl to be 76^2u the srna.l-lest bein g 3^2

and largest 715n',2, The nean area of 1S territories on 6

large l-eks u/as found to be 52n2, whire 9 territories on 3

Le¡ritorv 9:Lze Ðifferences between Smafl and Larne
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Fig, 14" Territories of cock nunrber 115

on I ek number 1 0 in the spring of

1968 and 1969,
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sma-l-f reks showecl an averege te::ritory area of 239n2. This

difference r^Jas found to be statisticalJ-y significant on the

basis o F Cochranrs l'rjodif iecl rrTrr Test (f = "Zg7; p <. O1 ) ,

Bghavior of cocks on Larqe Lerss: f xtensive sor-itary
displaying, such as that oÌ:served on tlre smal j_ leks íÍlg and

ils, v/as not observed in cocks attachecl to large l-eks" peri-

pheraJ- cocks occasionally pursued hens'for considerabre

distances, and cocks occasionally pursuecJ other males for
short d-istances away f rom tlre 1ek o but typically the members

of large leks remained on their territories during the dis-
play periods,

Large .l-eÌ<s are typical ly organized in such a way

that central and per-ipheral cocks exist. Nitcrruk (1g6g),

defined centra-r cocks as those rn¡hose territories are com-

ple-bely sur-rounded by the territories of other cocks, anrl

peripheral- cocks as those whose terri'l,ories are not complete-

1y surrounded. srnall- l-eks may also have central cocks, but

due tcl the small-er number of cocks presen-L they generally
show a p.reponderance of peripheral cocks,

D_ominan.ce Hi e ra.rchit

It is known that in Lek grouse, cocks ivhose terri-
tories are near the center cf the lek are general-ry molre

successf uÌ in rnating Lhan peripheral cocl<= (Peterle, 1954 i

Amnrann, 1957; fvans, 1961 ; Lumsden, jg6s; Kruijt anci f-{ogan,

1967)" At lìodgson, al-t cf the ol¡served copulations h/ere
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perf:ormed by central males, As is suggested by flre diffe¡_
ences in nr ating success between cocks on ,uhe same lek, i.t
is a-lso we-L-L acceptecì that a dor¡inance hierarclry exists be-

trveen 'bhe cocks on a "lek (Lack, 1939; scott, 1942; Koivistc,
1965; Lumsden, 1965) " Central cocks are thus near the top

of this donrinance hierarchy, wlrife per-ipl-rerar coci<s aïe

nearer the bottom" The existence of this radiating hier-
archy from centra-L to periplrerar is furtlrer supported by the

fact that at Hodgson, out a'l's6 cocks, the 63 adult ma-l-es

ìdere found to be predonrinanily centra_L in position (slT,),

while th e 7-3 j uvenil-e cocks were precrominant-Ly periphera_l_

(781") in their terri¡¡¡y -l-ocations (x2 = 24.g5i p <,005).
Juveni-l-es did honever occasionally occupy ceniral territor-
ies (s out of 23 juveniles observed on -Leks were centraf
rnaJ-es), and in clne case, a juvenile mal-e located near the

cen-L,er of a large l-ek h/as observed to copufate with tlrree
hens in one norning despite the presence of arjults a¡ound

lrin,

No corre-laticn was found between body weights

ancj position on the lek, in 23 central ancJ 1B peripheral
cc¡cks examirred by dif f erence of means "T" tests (T = ,08 55;

P > 
" u5 ) , This evidence suggests that position on the lek,

and thus pr:obabl-e posit-ion in 'i;he dominance hierarchy, is
deterrn-ined by some cha::acteristic other than sirnple body

rveight 
"



Effects of Testosterone Iniection

Nitchuk (1969), found that several physiological

activities wele qreater in central cocks than in peripheral

cocks, These included greater spermatogenesis and choles-

terol -l-evel-s in the testes, the latter indicating that

greater testosterone leve-l-s exisi in central- than in peri-

pheral cocks, The possibility of changing a cockes position

relative to the center of the -l-ek by changing its testo-

sterone level was examined using a single birdo during the

spring of 1969. The experiment consisted of injecting, on

i'iay 23, a juvenil-e peripheral- cock (i/lSg) which was practi-

cally non-te¡ritorial, with 5ml, of 25ng/nI Testosterone

hexahydrobenzoate, The injection was made into the thickest

portion of the breast" This cock was obse¡ved the next d.y

and I^/as f ound to lrave greatly increased his general activity,

spent much more time in territorial- disputes with the cock

immediate-ì-y cent¡a1 to him, did not leave the lek f requently

as he had done previously, and when a mounted hen was placed

on his territory he was observed to copuJ-ate with it 45 times

in 50 nrínutes" During this time the mounted hen first had

its head broken off, and then was turned upside down, with-

out the injected cock l-esseníng its copulatory activity,

Peripheral- cocks were not observed to copuÌate with models

on other occasions, and even central- cocks rr/ere not observed

to copulate so vigorous-l-y with a mounted hen o ûn the f irst

¡L/
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oËcasicn that the injacted cock mounted the modeJ o

cûiluiation tdas j-nterf e::ed lvith by an adj acent cock whose

terri-iory \,.ias more centraliy located, but thereafteru there

t^Jas no i nterference. Iven v,rhen the other cocks !"rÐre aleri

due in the cbserver ! s movemen-Ls i n the b.l-inci u the in j ec.ted

male continued taii-raitling around and near the mounteci

lren, This increased acti vity \nras cbserved again Dn June 4 
e

although not to such G marked degree, ûn June 4, this cock

remained near "Lhe lek u tail*rattling 'f,ûr 15 minutes af ';er

'che other cccks haci tef t, Despite this i ncrease in its

activiiy r,";h'i-ch rvas noted in this indiviclual after testo*

s-berone injection, no change in the inner boundary of his

territory was obselved,

Üne explanation fo:: the abnve resu-l-ts is Lhat testo*

sierone Ievels are nr:t re-i-ated tc¡ the positi on of a Çock on

'ohe Iel<, Nitchuk r s resul'ì;s discussecì above, hûwever,

strongly suggest that testos'Lernne ievels are at least cor*

related r,.iith position on the Iek, A mcre likely explanation

might be that testosterone levels alone are not responsibie
"for clominance and hence position

explaneticn might be tirat by l.ate

tdas conducted, territories are sû

l-ek. A third

when this expe¡iment

established, and

on'the

M.Y 
u

rr,r e l- l-

l-ocal- cì ominence wiihin these territories so strong, that

lrormone changes which might actuall5i alte:: the dominance

hierarchy were not sufficieni, to effect changes in ilre



territorial arrangement of the lek, This third hypo-bhesis

has the meri'c that it could readily be tested by altering

hormone levels earlier in the spring season, before terri-

tories are'Êirmly estab.l-ished,

lqrri Lory Size Dif f erences Betrueen f entral anrl Peri nheral
Cockg

In o¡der to obtain quantitive data on the size of

territories in peripheral- cocks (those cocks not completely

surrounded by others) con,pared to centrat cocks (those cocks

whose terri-Lories are completely surrounded)o the areas of
60 central- te¡ritories and 1 7 peripheral territories were

compared, Ïhe average size of peripheral territories was

found to be 1tem2, whil-e the average size of central terri-

tories h/as only 43rn2. This difference was found to be sig-
nificant by the Cochran I s lvlodified I'Til Test (f = Z"DS4,
O z nC \I \ , UJ,r o

Bu

Llatso n (,1964) , working with the Red G¡ouse of Scot-

land, found that the terri-bories of the cocks tended to be

J-arger i n open areas r¡rith littl-e cover than they were in
areas rn'here the cover was tal-l-er and heavier, ldatson sug-

gested that this occurred because the cocl<s could see each

other at greater distances lvhere the cover was clpen ê

Koivista (lr:65) found a simil-ar relationslrip between cover



and territory size for the Black Grouse,

Du::ing bhis study, the territor.v sizes of 51 central
rnales were compared on 9 leks, 5 of which were on mowed

grass or ploughed sites, and 4 of which were on al_fatfa or
grass-brush sites, By means of cochran r s Modif ied rrrrr test,
it was f ound tl"rat a significant dif f erence (T = Z.6n1n p <. t1 )

in mean territory síze existed between these two groups, the
territories of cocks on open leks being smal_ler than those

on l-eks with tall and heavy cover, This result, which is
tlre CIpposite to that found by bjatson (1964) or Koivisto
( t g6S ) is discussed f u¡il-rer bel_ow (p. gT) 

"

Besides the territariar differences noted above it
vvas also observed that cocks on -l-eks with al_flalfa cove.r were

apparBntry -l-ess active than those on leks with more sparse

cover, Alfatfa in some cases hinclered the movements of the

cocks whiclr appeared to cont¡ibute to reduce activity on

these leks, Because of its rapid growth in spring, it seems

likely that al-fal-fa may on some l-eks actua-ì-ly reduce repro-
duciive efficiency with regards to renesting lrens should

they ¡etu¡n to the l-ek in late friaV or early June.

Te¡ritcgiai- Stabili ty

If the territory of the same cock is measured on,6we

different occasions, various degrees of stability may be

observed; l'or instance his territory rnay have moved f rom ona

l-ocation to another, or the outer boundary of a-l_-l- or part of

B1



the territory may have shif ted to scme extent, a-r-tering

the territory. ln an at'uempt to examine te¡ritoriar stabil-
ity over tirne, an index of stabiJ-ity was devised to give a

single meaningful expression for the stability of a terri-
tory as measured by changes in the r-ocation, síze or shape

of the territory,

I ndex o-f Stabil-ity: To obtain a measurement of the
change in -l-ocation of a territory, some expression was nec-
essary which woul-d describe the distance that the territory
moved, To neasure this distance moved, a point most repre-
sentative of the territoryts location was needed, The
I'center of gravityrro'F the territory was used as this point,

Area changes in a territory l^/ere nleasured from maps

using a porar conpensating pranimeter, changes in shape of
a territory are typicalty reftected by changes in trre reJ_a-

tionship betr,veen the area and perimete¡ of the territory,
As an index of these changes, an expression which has been

deveJ-oped in limnology (i-Jutchinson , 1957 ) f or studying shore-
Line devel-oprnent rvas used: --* where ilLil is the peri-

2 -!tt A
¡neter of the territory in meters, and 'rAr is the area of the

B2



territc¡

index of stability

ry

I

.r-n square

ncorporati

I ndex of StabiJ-ity =

wlrere rrDrt is the distance that the territory moved as meas-

ured by the distance between the centers of gravity, r'A, is
the area of the territory on the first occasion, ,Ar, is its
area on the second occasion, lrLrt and rrL r rr represent the
perimeter of the ter¡itcry on the first and second occasio.ns

respectively, rhe distance moved was squa¡ed to permit can-
cellation of units. This proceclure a-l-so provided a weighting
f or location, which, o f, the three vari-abi-es examined, appears
'bo be the nrost directly rerated to territoriar stability.
The firs-b terrn of the equation was clivided by A + A r to make

distance rnoved and area changes re-l-ative tc the size of the
area invo-l-ved, I t was also usef uf in that it .resultecl in a

complete cance-Ll-ation of units. Since the amount of change

-regardl-ess of sign was the val-ue wanted, absol-ute va-rues

were used for changes in area and shape. Any changes in
these parameters, or in the distance moved, would therefore
always result in a positive val-ue f or the stability irrdex.
The magnitude of the ca-l-cu-lated index of s-tabiJ-ity varied
inverse-Ly with the stabirity of -bhe territory in question 

u

that is, the n-rore unstable a territory, the larger the index

meters

ng the

was de¡
n2¡t !

,nt".
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fn

paraneters the following

A + At

A'l +l L

2
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of stability,

Irr using this index to measura the stability of a

territory, the territory was first mapped on a given occa-

sion, the parameters A, and L racorded, and'bhe center of
gravity found in the rnanner described atrove, At a late¡
date, the territory of the sanre col-or-marked cock was nrapped

again and the new area (At), perimeter (Lt) and center of
gravity were.recorded" rhe distance moved (D) \¡ras then

f ound by measuring on a nìap, the distance between the tvro

centers of gravity, Having obtained val_ues for A, At, L, Lt,

and iJ, the index of stability could be ca-l-culated by using

the equation desc¡ibed above, To facil-itate cal-culations, a

program was nlade which allowed easy calculation of the index

of stability on a desk computut"l using this method, an

index of stability was calculated for a-ll those cocks whose

territories were measured on more than one occasion, The

indices of stability obtained for a nurnber of territories
we.re then analyzed statisticaJ-J-y, The testswere conducted

by ranking the indices according to magnitude, and then

ernploying the iviedian Sign Test. Level_s of signif icance were

calcuf ate,l by either the X2 test ot -bhe Fisher.f xact proba-

bil-itv Test,

Results: Indices of territorial stability h/ere used
-Lo cDmpare stabiJ-ity between early and late spring, and to

l 
C,f ivetti Programna 1C1 Desk Cornputer,
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compare stabiJ-ity between seasons with stabitity between

two occasions during one season, Average, median and range

of indices and the average number of days betrreen the.bwo

territory mappings used to compute the inclices, ara listed
in Table vI, In the case of stability between ear-ì_y spring
and l-ate spring, for 5 territories measured at least twice
before the peak of l-ek activity on April zB and B measured

at least twice afte¡ the peak, it was found that the stabir-
ity between the two occasions t¡efore the peak of nrating was

-Iower than the stability between ihe tu,ro occasions after the
peak of mating (P = .t135, Fisher fxact probabirity Test),

Pre-peak and post-peak spring stability data wBre

a-l-so combinecl and compa¡ed to stability inclices ob.tained

between seasons; that is between spring and f al-1 or between

two consecutive spring seasons. StabiIity betr¡reen seasons

was estirnatecl by comparing the last measurement of a partic-
ular cockrs territory in one season to the first measurement

of the sa¡-na cock I s territory in the next season " lilhere one

cockts territory was measurecl on more than two occasi ons

during a spring season, the J-argest stabirity index value
for that individual was used. In this \¡jay, the spring data
r¡ras biased towards instability if at af 1, ldhen these

indices were compared, it rdas f ound that f or 13 ter::itories
measured rnrithin spring and l7 te¡::i tories measured between

seasons, stability within the spring season tended to be
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grea-ler than stability between seasons (p = .0u9, Fisher
fxact Probability Test ) ,

Use o'f LandmarkS

At the tirne of

on l-ek t12", (Aprit 6, 1

estab-Iished despite the

ted snow over the tek,

both April 6 and 7 and

dates 
"

Anderscrn (1969), wlro cbserved prairie Chicken on a

lek which had been suddenry covered with snow on Aprir 23,
afso obse¡ved l-ittle or no changes in size or -rocation of
ter::itories, It seems possible, however, that in the casË

of the Prairie Dhickens, they may stii--r- have had the r_ek

marl<ers, which Ande::son used f or mapping territories, as

fandmarks, 0n April g, the grid which was used to rnap the
territories on lek i/Za at Hodgson (see Methods, p, 26) uras

moved 10m north, as was the blind from which the grouse were

observed" The bl-ind and Lhe wooden stakes which nrade up

the grid were the only stabr-e landmarks within 2D0m of the
1ek, and it was hypothesized that the cocks were using them

as landnarks in setting up their ter:ritories. If this
l-rypothesis r¡/as trueu the territories woul_d presumably shift
10rn north along with stakes and blind" tJhen the territories
were mapped on April B, the day af-be¡ the stakes had been

the ear-liest mapping of territories

969), territories were already wel-_l

presence of at least a foot of drif_
Ïhese territories b/ere mapped on

found to be stable between these

87
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shifted, it was found that they were on the same l-ocations

as Lhey wera on April 6 and 7, unaffected by the stakes or

the bl-ind which lrad been moved, \¡/ith the rapidty melting

snow, and my own tramping with snowshoes, the topograph.y of

the lek changed each doy, therefore it is unl-ikety that the

g-rouse \^Jere using immediate landmarks such as lek topography

for stabil-izing thei¡ territories, This experiment suggests

that sharp-tai-1ed Grouse are abl-e to rnaintain stab-l-e terri-

tories without the aid of any permanent l-anclmarks cr-oser

than 2Uûm,

Direction of I nter:ae'l-.i ons

several investigators ( Rippin o 197û; Anderson, 1969;

[vans, 1961 , 1969; Robel , 1965, 1967; Kruijt and tlogan, 1967)

recorded the locations of cocks on the -l-ek over a period of

tirne, to assBSS territory jocations and boundaries. The

further possibility that the compactness and apparent cohe-

sion betureen birds which seems to be bypical of most 1el<s

miglrt be assessed by examining the directionality of these

interactions, however appears not to lrave been considered

previously, lirectionality of interactions was assessed in

this study by de-berrnining the proportion of interactions

directed tor^rards the center, conpared to those directed -bo-

urards tire periphery of the leks at l-lodgson o as described

b elcw.

In mapping the te::ritory of any cock, the procedure
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fol-l-orrred rt/âs to plot numerous l-oca.bions of the cock on the
Ìek, and then wiih particu-lar ref erence to boundary clisputes

to del-ineate his territory (see lvlethods, p " 26 ) " Using

these l-ocations it coul-d be deter*ined which parts of the
territory were rnost frequentry occupiecJ, To assess whether

various cocks tended to display primarily towards, or away

f rorn the center of the lek, -bhe number of locations on the

hai-f of the territory c-l-oser to the center of the lek was

compared to the number of locations on ihe outer half of the
territory, The center of the tek was ilìaasured as either the
geometric center of the lek or the center of gravity of the

territory of the dominant cock when this individua-l- was

known. These'bwo rnethods generally agreecr crosely; where

minor discrepancies were present, the center of gravity of
the dominant was taken as the most re-levant point. l,lhen the

center of the l-ek had been deternrined, a cornpass point was

placecl at the center of the ,Lek, and an arc drawn througir

the mapped territory of each cock. ln ar--r instances, the

radius of the arc was equal to the distance from the center
of the 1ek to the center of gravi'uy of the territory being

measured (rig, 1s)" The nurnber of pJ_otted l-ocations inside
the arc were then compared to the number of loca-b,ions out-
side the arc, Locat-ions fatling on the arc werE coun-bed as

being outside the arc,

I f the locations of the cack were distr-ibuted



9û

Fig, 15" Sample territory of a male 5hãrp*

tailed Grouse ill-ustrating the method

used to determine the proporti on of

locations uwaV from the center of the

lek and towards the center of the

.Lek,
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randornly -bhroughout its te¡rr tory, the above rnethod woul-d

have yielded a preponderance oF l-ocations on the outside of
the arc' since points farling on the atc were considerecr as

being oL.r tside, and generalty, the greater portion of the
terri-tory f el-l- outside the arc. Despite this bias, it was

f ound that f or 49 centra-l- cocks, excr-uding those whose

territories encompassed the Denter of the 1ek, and al-so for
26 per-ipheral cocks o a significantly greater propo¡tion of
l-ocations were .towards ilre cente:: of the l_ek (Diff, of ljjeans
rrTrr statistic, P < ,005 flor [:oth peripheral cocks and central
cocks ) , In adclition, it was found that the perípheraJ- cocl<s

shor,red a greater proportion of rocations towards the center
of the f ek -blran did the central cocks (Table vI I , l,ledian
.. ,t2srgn lest X- = 6"5856, p <,û5),

TABLE V

Conrparison of centraÌ and
regard to the number of

the center of

Position Number
ot of

Cocl< Territories

tentral

Peripheral

ii
peripheral cocks with
-locat:f-ons towards
the l-ek

Loca-bions towards
ll

AveraqeË Percent

49

26

2D

)q

the center
fvledian Ran ge

s4. 3

61 "5

20

1J

6-32

J - Jb



Fou" Hypoth*=u= of L"k Forrution_"nd l,l-int"n-n.u
As has been stated above, the average territory

size on smalt l-eks is greater than the average territory
size on large leks, peripherar- cocks generarly possess

J-arger territories than centra-l- cocks, and territories Dn

leks with heavy cover are generarty larger than those on

l-eks with little or no cover, In additíon, cocks tend to
concentrate their activities towards the center of the lek,
In an attempt to interpret these results, a set of four
hypotheses for.l-ek formation and maintenance were postulated
rrrhich can be desc¡ibed as fol_l-or,vs:

The Hvpothe.ses:

1. SexualJ-y active sharp-tair-ed Grouse cocks are

attracted to one another individuarry or as groups, In a

displaying group, a cock wirl be attractecl towards the

source of greatest stimulation visually or auditorally,
thus will- be attracted towards the center of the group,

which in Ìek species wil-1 also be the center of the lek
2. As we-l-.1_ as being attracted to one another,

cocks have an individual- distance within which they wit
attempt to repel other cocks.

92

3, The cocks exhibit a dorrrinance híerarchy within
the group; that i=, some rna_l_es wi_l_l be rrìore abl-e to ::each

the area which they are attracted to befo¡e being repelfed
by a nìore dominant mal-e. This dominance hierarchy would

and

the

I



c) 'l

initially resul-t in the more dominant males getting close¡
to the center of stimulation than the others.

4. The formation of territo¡ies, with the accom-

panying home ground advantages and loca-l dominance accrued

by the territoriar bird, r",ou1d temper the dominance hier-
archy and r¡ake further changes in territorial- configuration
dif ficult, thus stabil-i zíng the l-ek,

fvaluation: Several of the above hypotheses

appear to be welÌ documented; for example the tendency (No.

1 above) for lek grouse to dispj-ay as a group, 0nce such a

group is formed it follows that the greatest concentratíon

of auditory and visual- sti mul-ation provided by members cf
the group will be at its center. The hypothesis that sharp-

tailed Grouse are attractecl to the source of greatest
stimulation has not been verified experimentally; but,

besides being a rogical deduction, since something attracts
the birds to the group, the hypothesis is consistent with

the view (Grange, 1948; Hame¡strorn and l-lamerstrom, j96O;

Lumsden, 1965; RobeJ-, 1,a67) tnat one function of the l-ek

is to provide greater stimulation to attract females for
mating,

As discussed by fmlen (l9SZ), most individuals in
bird groups exhibit centrifugal as well as centripetal

tendencies; those tending to l'<eep indivíduai-s apart being

manifested as some form of individual- distance (No, 2 above)



The existence of agonistic behavior when one cock en-
croaches on the terri-bory of another, seerns to constitute
evidence f or this type of behavior on the -l-ek.

L!/ith ref erence to the third hypothesis, several
investigators have concr-uded that a radiating hierarchy
exists in l-ek species (Lack, 1939; Scott, j942; Koivisio,
1965; Luinsden, i96s) , The fact that centra_r rnales do most

of ihe mating, and are predominantJ-y aduJ_t, with juvenil_e

cocks generaJ_1y being periphera-l_ also supports the suggES-

tion that more dominant cocks tend to be at the center of
the lek, as does the greater degree of testis dever_opment

in the centra.l_ males (Nitchuk, lg69) .

Hamerstrom (lglg) , Koivisto (lg6S), and Robef
(1967), found that early in the spring, stability of ter¡i-
tories was Ìower, and fighting more frequentu than l-ater in
the season, Their findings therefore tend tr: support the
fourth hypothesis above. This hypothesis is ar_so consis-
tent with the fact that te¡ritories at Hodgson became more

stable as the spring season p.rogressed, and ar-so r,vith the
finding that l-ate in the season, testosterone injections,
r^rhich might be expected to influence dominance changes, did
no-b effect changes in the territorial configuration of the
lek,

AA

The above tesur-ts suggest that the present set of
hypotheses are enti rely consistent with exi sting
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evidence" Although they will- no doubt require modífícation

as more data become available as discussed above, they

appear to provide a useful conceptual framework within which

to consider lek behavior,

Discussion

Because all the cocks, according to these hypotheses,

are assurned to be attracted towards the center of the lek 
o

it fol-lows that birds immediately centrar to the peripheral

cocks will- respond defensively against the centralry direc-

ted activities of the peripherals. b/hile this woul-d be

expected to limit the territory size af the central birdso

it would not limit the outer boundary of the territory of

peripheral- birds even if central birds did force peripheral

males outwards, vJithin the context of these hypotheseso

therefore, it is evident that peripheraJ- cocks have littj_e

"pressure" on their territories except perhaps from adjacent

peripheral-s. rrPressuret'in this sense refers to the tendency

of neighboring cocks to encroach on the individualrs terri-

tory, and therefore the vigor with which he must maintain his

territo¡ial boundaries. The inward "pressure" created by the

attraction of the cocks towards the center of the group, but

opposed by the individua-l- distances or territoriality of the

cocks, wculd create a s-ituation analogous to the rubber disc

node.l described by Huxley (lgl¿), or to a shal--l-ow inverted

cone into r¡lhich water-f il-led ba-l-loons are rel-eased.



Ïn both of these physical modeJ-s, a compression of the

more central discs or ba-l-loons would occur due to the

greater pressure exerted on them,

Central cocks, unlike peripheraÌs, are entirely

surrounded by other cocks. Like peripheraJ-s they are

attracted towards the center of stimulationo and hence also

act offensiveJ-y towards any cocks located even c.l_oser to

the center of the lek. As well- as acting offensively to-
wards the center of the Iek, they must act defensively

towards encroaching periphera-l-s and fateral_ neighbors"

Being surrounded by others, these cocks may be thought of

as having more "pressure" on their territories than do the

peripherals, who are no'u so surrounded" Since these indiv-

iduals would have to act agonistically over a greater

propo¡tion of their territorial bouncìaries in order tc

maintain tlreir territories, it wcu-l_d seem probable that

their territories would be contracted relative io the peri-

pheral cocks, and this in fact was observed (p, B0 )"

According to the above hypotheses, cocks located

at or very near the center of the -l-ek would have no polarity

of action o since the stimulus concentration is the same aIl

around them, These individuals thus act predominantly

defens'ívefy against encroaching cocks, the presence of

which should result in the ¡elati ve-ly smal-l- territory size

actuaJ-ly cha¡acteristic of central- cocks,

96
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The fact that larger leks have smaller territories
on the average than do srnal-ler l-eks can be explained within
the context of the above hypotheses by the lower attraction
towards the center of the smal-ler leks, resulting from the

lower stimu-l-us intensity produced by the srnall-er number of
cocks present, The greater proportion of peripheraJ_ com-

pared to centra-l- cocks on smaf -l- leks would al-so be expected,

from these hypotheses, to l-ead to Ìarger average territory
sizes, since a greater proportion of the cocks on small_ leks
woul-d have undefended outer boundaries" Furthero the cen_

tral- cocks on sma.l-l l-eks, be'i ng surrounded by f ewer rivaJ_s,

would perhaps be able to defend larger te¡ritories.
The data showing differences in territory size on

l-eks with heavy cover compared to leks with l-ow cover can

also be explsi¡"6 on the basis of these hypotheses. In a

situation such as a Ìek, where the group formation is most

likely dependent on the att¡action of the indivicluals to one

another, any reduction in the ease with which the cocks saw

or heard one another would l-ead to a rowering of their
att¡action towards one another or the grûup. In this situa-
tion, less "pressu.re " torr¡ards ihe center of the group wourd

exist, and the territories of cent¡al cocks cou-l-d expand

accordingly, The lek with heavy cover creates such a l_ower-

ing of visua-l- and auditory stimuri, and thus rnight be expec-

ted to contain larger territories than a lek where cover did



not interfere with interactions"

Anothe¡ factor which might all-ow larger territories

to be hel-d on -l-eks witlr dense cover might be the presence

of heavy vegetation at the boundary between two adjacent

cocks, This boundary woul-d not need to be defended, and

hence each cock would presumably have more time to defend

the remainder of its te¡ritorial- boundary, with the possib-l-e

result that it wc¡u1d therefore be abl-e to defend a larger

territory,

The fact that hens move to the center of the lek

fo¡ copul-ation can al-so be explained by these hypotheses

merely by assuming that hens, l-ike cocks, are attracted

towa¡ds the area of the greatest stimulation, and thus

towards the center of the -l-ek. ün tlre other hand, the hens

coul-d simply be attracted to the most dominant males, whose

territories wi-l-] be near the center of the lek,

9B

Since hens do tend to a-lfaw copulation near the

cente¡ of the lek, and since on the lek, the only unique

position which can be competed for is the center, the ai:ove

hypotheses woul-d form a workable unit in which a coi¡petitive

rnating systern could operate and be perpetuated by the success-

ful reproduction of the centrally located femal-es and dominant

nal- es "



Raptors

exposed nature of the lek o the conside¡abl-e amount of tinre

that the mal-es spend on -bhe J-ek, and the preoccupation of

the cocks whil-e dj-sptaying, make them particularly vul-ner-

able to p::edators, especially raptors, while on the 1ek,

Lehmann (lgAl), advanced the opini.on that At,cwaterts prairie

Chicken (Tvmp-anU-chus cup-ido attwateri) were probably heavily
preyed upon during thei¡ display periods as a resu-l-t of tlreir
preoccupation whil-e on the _l-ek, llart et al-, (IçSO) obser:vecl

a coyote hidden in the weeds on a lek rush out and capture a

cock, Hjorth ( t g6g ) , studying the Bl-ack Grouse suggested

that f ema-l-e Goslrawks (Ac-cipeter qentil-is ) cou-l-ci be a seri ous

threat to cocks on the 1ek. Amnrann (t9s7) on ilre other hand,

pointed ou'L Lhat while kiÌl-s on l-eks by avian predators were

not uncommon, such losses \,^/Êre not inordinatery higrr, con-

sidering the. amount of tirne that the cocks spend on 'Lhe -l-el<.

Bergero llamerstrom anci Hamerstrom (lgSl) aiA a

cornDrehensive s-budy ofl the effects of raptors on Greater

Prairie chicken l-eks. 0ut of 4 rJ45 morning observations 
u

1 ,379 encoun ters betr,;een prairie chicken ancj raptors weïe

recorded. 0u'L of all- these interactions on-Ly three resulted
i n the death of a prairie chicken" circums L,antiat evidence

Severa.l- investi gators have suggested that the

INTËRSPTCIFIC INTERACTIT]N5
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suggested that at -least three, and possibJ-y six more

raptor kil-1s occurred on leks. In addition, there were two

pursuits which ended out of sight of the observers" The

species responsibl-e for the known kills were the ljarrier
(Circus cvuner= ) , the Great-llornecl 0wl (Bubo virçinianus ) ,

and the SnowV Owl- (Nvctea scancliaca ) ,

During this study, '1 7 raptors \^/era observed near

active l-eks during 130 periods of observation, including both

rrcrning and evening periods (Tabf e vI I i ) , circumstantial-

evidence, described belour, \{as obbained which indicated three

kill-s or attempbed k.t11s by ::aptors on leks cluring 'bhis time.

In no case was a predator actually observecl making a kir1,
Interactions between raptors and Sharp-tailed Grouse on the

l-ek were lvitnessed on 17/" of the occasions spent observing

the l-el<s" ïhe actua-l- percentage may be greater tlran this

figure, since the observerrs field of vision was restricted

by the bfind" In 15 of 17 interactions tlrat were notedo the

species of r-aptor was identified, 0F tlrese 1 5 interactions,
'1u (677;) i.'vol-vecl f'ìarriers, Berger et al-" (lgsz) founcr Har-

riers to be involved in 6af" of the-ir raptor-P¡airie chicken

Bncounte::s. Goshawks \¡ielre invoÌved in two ( I :7j) of the

observed interactions at Hodgson.

seen on one occas"ion and one Red-taired l-lawl< (But,eo jamaic-

e!sjs ) and one Kestrel ( Fa-Lco spaf verius ) v;ere observed 
"

Reac'bions of Rantors:

A Great-Horned Dr,rl was

The 17 observed interactions
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betv,reen raptors and cocks Õn the -l-ek included f our aitacks o

four occasions when the raptr:r showed rpparent interest irr

the cocks u and watched the grouse f rom the grcrunrJ, and seven

occasions in which the avian predators shor¡red no apparent

interest, merely ftying past the l-ek, ûn two occasions, the

raptorsî reaction was not noted (Tabre vIII), The species

of raptors and thej-r frequency of observation are a-l-so shawn

in Table VI I I,

ïhe four attacks involved two by a Harrier, one by a

Goshawk and one by a Great-l-lorned [Jwl, The attack by the

G¡eat*llorned Owf occurred on M.y 16 at 5:11 A"pl", 29 rninutes

after sunrise on a heavily overcast da!, The ow1 'First

-l-anded near a grouse mounted in the squatting positj-on (see

f'lethods, p" 12 ) which was l-ocated approximately 1ûCIm -flrom

where three cocks were actively displaying, After standing

near the mounted grouse for approximateJ-y one minute, the

owl- fleur directly 'Loro,a¡ds the displaying grouse, who flushed

at the last instant and escaped, Ferger et al, (19æ), on

the basis of their extensive study of the Greater prairi e

tlricken, concluded that Horned 0v¿l-s represented one of the

most serious rap-borial precìators of grouse on leks (see also
Ammann , 1957; Hjorth o 1968) , Berger et al, ( 1 963), attrib-
utes ihe success of Horned Dr,rls in part to their capabilities,

and in part to the time at urhiclr they hunt, l^rhiclr overJ-aps

wiih the early arrival- clf cocks on a 1ek, rnrhen the cocks
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presurilabiy are more vul nerab.le t,han 1a'cer.i n tlre day wlren

-i;lre iight is better, This sugges'ts 'Lhat if the or,vlss attacl<

which I observeci had occLt rred 'l 5 minLL-l,es ea::Iieru r,lhen _l-igh.t

was I ess i ntense g anci ',vhen ilre grouse r^JerË actively cìispJ-a_v*

ing u i i: might we-.i- i have been successf ul,

The attacl. by the Goshar.;k r{as unusual in tha',, it

apiraared to har¡e l:een elicitec hy scund alone, The aiLack

ûccurred at 5225 A. f"1 " on June 4, 1968, approxina,ueiSr one

l-ir:ur afLe¡ sun::iseu A. tape recorrling of disptaying grûusÊ

rras being played bacl< at ihe time in orcierLo atiract cocks

tr¡ the lek (su* Fiethcds, p,25) , I''lo Ì j-ve ûr moun ì:ed grouse

wcre on the lek ai tl-re time, fhe har,.;k flew directly toward
-the I ek at an atti-tude of about 4 f i. , with ::apid r,,iing

s'brokirs - ïhis hawk bJas accidenta-L1y cauglri in a mist ne-b

which was erected rrn the leku hence i-b vras not possible to

determine whethær or not it would have approached the loud*

speaker,

The attacks by Harriers involvecì a ma-Le Harrier on

two subsequent days at the same tek. The attaci< patterns

exhi þ1¡r¿ b5r ihe l-l arrier on these trnro deys r,Jas near-1 y alr^,rays

the same u and consistecl of a I orr; approach u then a rise and a

swûop down at the glouse, Tlris approach was used even when

tlre oroLrse wÊre perchad in irees, The grouse consistentry

remained sti11 untit the instant that the har,,rk started its

sr^i oÐp , 'bhen they f lushed, Aj_though direct ev j-dence is



lacking, the similarities in the behavior of the Har::ier

on both days suggests that it r,úasi probably the same hawk i n

both cases, 0n both days the hawk repËatedly attacked the

grouse both on and of f' the lek and, I be-lieve, ef f ectiveJ-y

prevented thern from displaying for any lerrgth of tirne,

0thers have al-scr recordecl such ltarassment by llar-

riers: Schwartz (19A5), for example found tìrat Harriers

fr:equent-Ly disrupted Greater Prai¡ie Chicl<en leks, while

Lehnrann (lg4l ) suggested that ha¡assment by Harr-i ers was tlre

greates-b disruptive influence on the Ìek activities of the

i\t'twaterrs Prairie Chicken. Berger et al-. (lgS=) observed

some -instances in which f-l arriers harassed -l-el<s persistently

enough to i¡rterfere lvi.'Llr b::eeding behavior, but such in-

stances were uncornmon,

0f tire nine instances in which the hawks apparen'u1y

igncrred tl-re grouse on the Iek, five involved lJarriers, one

invo-l-ved a Red-tail-ed Hawk, and one involved an American

líestrel (Tabl-e VIII),

0f the fou:r instances observed in v;lrich the raptor

showed non-aggressive interest in the displaying grouse, one

invo-l-ved a Goshawk, two invol ved liarrie::s, ancl one invol-ved

an unident-ified hawk" lloth tlre l-iarrier and tl-re uniclentified

hawl< l-anded apploximatety 10Um f,com ihe displaying grouse,

in plain view of tlrem and remainecJ, apparerrtì-y watching, f or

15 - 2A ninutes before fj-ying away, Ëoth tirnes the grouse

1trí
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apparentl-y ignored them. Anotlrer Harrier showed aggres-

sive ìn-berest in a rnoun'bed grouse, swooping from about 15

ft" to about 3 ft" above a grouse model mounted in the

squatting position, Tl¡e lrawk tl-ren continued on its way,

There were no -Live grouse on the lek at this time, and no

playback was be'i ng used, The Goshavlk, urhich also displayed

apparently non-aggressive interest, flew d-irectly onto bhe

J-ek, fl-uslring the grouse, it then stood on tlre lek for

nearly an hour, and did not a-1,'back, even when the coc!<s re-

t,urned and resunred their display, some ivithin 5m of the

har.¡k. Such behav'i or by grouse towards lJarriers has been

seen (Berger -gL cL,, 1963), but to rny knowfeclge it has not

been observed tor,vards such a powerful- rap'L.or as a Goshawk,

Berger et a1, (lg6l), found it notev;orthy that on one occa-

sion during their study, a Goslravrl< exhibited such non-

aggressive interest, but the cocl<s did nct return to the lek

untit after the Goshawk had left.

Re_actions. of tie_ Grouse: The reaction of the grouse

to an approaching avian predator seemed to vary with the

species of raptor and the nature of i'Ls approach, In nine

instancesì involving t-lar:riers, the grouse fl-ushed four tirnes,

squatted f our -tirnes, 
. and showed no reaction on one DCCasion

(Tabl-e VIII). Tlre Goshawk and the Horned twl , each invofved

in one in-teraction, both elicited complete flushes of alÌ

the grouse on the lel<" As mentioned above, Llre coci<s l-ater
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returned to tlre lek and displayed to \,vithin 5m of the

Goshawk, The Red-tailed Hawk, involved in one inte¡actiono

elicited a squat response in the grouse, but none flushed,

luly assis-bant o 14ark Flaitson, reported a complete

f-l-ush of tl-le cocks on a lek when a Kestrel- approached, The

Kestrel- perched for severa-L minutes on a pos'b set up on the

1ek, The grouse returned after the Kestrel- left. It seems

-tikely that the falcon silhouette and rving beats of the

KestreL, set against "ühe open sky wlrere it is dif ficult to

judge sizeo caused the grouse to mistake it for a larger

falcon species such as the Peregrine (Fatco pereqrinus),

which is knolvn to produce strong fear responses in Prairie

Chicken (Berger g! -af.. , 1963 )" This inteïpretation is in

agreement with that of Berger g! c!. (tgg:) who observed the

same phenomenon,

Rapt-or Predation on Leks: None of the observed

interac'bions resulted in a raptor kilt, but circumstantial

evidence was obtained tl-rat indicated four attempted or

successful raptor ki11s on Sharp*tail-ed Grouse -l-eks,

0n iviaV 6, 1969, a f emale lla¡rier was seen to -l-and

near the edge of an active 1ek u and pick at the remains of a

banded cock Sharp*tail, which appeared to have been kitled

several days previousl y, ïlre i<i11 was approximately 15m

from the known territory of that cock, As there were no

f eathers on the lek, it ì¡ras hypothesized that a rapior
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approached, ihat the grouse ftushedu and that one cock was

captured shortJ-y af ter f lushing or attempting to f l-ush. The

cock which was kill-ed had been injured in a cannon netiing a

week previousryu and had been unabr-e to fry properly when

rel-eased, Th.is injury may have cont::ibuted to his death,

Berger gf al, (lgøz) suggested that raptors may visit leks
for the precise reason of possibry capturing an injured or
sick bird.

circumstantial- evidencË for another kilr or at-tempted

kill by a raptcr was found on a r-ek -l-ocated 600m from the 1ek

upon which the injured cock was kirled, 0n this 1ek, a

large patch of grouse feathers was found, al-ong with one

raptor feather, which has tentatively been identifiecl by

rnicroscopic comparison with museum feather specimens as

belonging to a Gr:shairk, No remains were f ouncl on or near

ihe rek, so eiiher the Goshawk carried the grûuse offu or
the grouse escaped after a struggre in lvhich the hawk lost
a primary feather.

In another area a rarge patch of grüuse feathers was

f ourrd on a spot of open, heaviJ-y grazed pasture about 100nr

f rom an activeJ-y used l-ek, The si-ze of the f eather patch

suggested a successf ul kil-r, Since there b/ere no por,\rer J-ines,
-brees, or oiher hazards nearbyo ancl since sharp-tailed G¡ouse

prefer heavie¡ grourrd cover for a roosting place (Amnannu

1951), i't seerned probable that the feathers vJÈre due to a



Sharp-tailed Grouse being strucl< there by r raptor after
being f lushed f rom the nearby -lek, Since no remains were

found with the feathers, another, and possibry more likely
explanation might be that the grouse n-righi; lrave been s-brucl<

by s Ho.rned Üwl in the pre-dawn rn,hen they welre approaching

the -lel< on f oot, possi bJ-y hooting ancl displaying on the way.

Goshawks, which have been reported to carrv off fuj-f grown

f ow-l- r or r^rooden duck decoys (Eent , 1g32) , cou-l-d no cì oubt

also carry off an adL.li-t Sharp-tailed Grouse, Ihe Great

Horned 0wI is a-Iso probabty robust enough-bo carry a Sharp-

tai-l-ed cock a!{ay, although this has never to rTìy l<nowl-ecìge

been documented, Berger et a-l-, (t ge : ) repo¡terl a Grea'L

Horned Dwl carrying a Greater Prairie chicken cock a short
clis"l,ance, al thougl-r that particu l ar oinil r^i as being pursued at
tlre time by tlre observer.

In the autumn, a single exampJ-e of possible rap L,or

action on a lel< uras f ound in 1968, A large patch of f eathers,

almost ce::ta-inly enouglr to indicate a successful kill-, was

found on a -l-ek at 'Lhat time, but no remains \,vere found with
them, hence the evidence forf'a-tÌ predation remains ten'La-

tive,

Eerger e-1, a-l-, (lçe=) Found evi clence for six raptor

kills -in 21 years oî observation j-n \,Jisconsin. Altlrough

direct evidence f or raptor kii--l-s r¡ras not obtained a'L Hodgson 
o

Lhe fact that four possible l<il-ls were found crn l-eks dr:ring

108



the two year study suggest

may be somewhat lreavier in

Itia¡¡-a-Ls-

Accordi.ng to Grange (19+A), it is probable that
predacious manmal-s often stalk qrouse on their lel<s, Hamer*

strom el aJ, (1965), however, in a comprehensive study of
the effects of mammars Dn Prairie chickens attending leksu

recordec onJ-y one mammalian kirl over a 21 year period
which included 4,745 mo¡ning observations, This mammal kill,
mclreove-r r was by a domestic dog, I n most cases the prairíe

f hicken wou-l-d not even f lush if a coyote (canis l-_at:¡ns ) or
Fox (vufpeg ful-vj¡) crossed the rek, Hjor,th (lgaa) found the
Fox (Vu-l-r:es vulpes ) to be a-Lmost harmless to Flack G¡ouse on

the l-ek,

some evidence of mammal.ian predation on reks was

found at lìodgson, 0n April 28o 19680 a Coyote was flushed
from the edge of a fek -that was active at the tiine, r.Jhen I

retu¡ned to the l-ek later in the d-y, I found the remains

of a grouse which had probably been kilted earJ-íer that da!,
since the DOrpse was braken up, r,vith the ¡e¡rains scatterecl

about, I concl-uded that it had at -r-east been scavenged, if
not killed, by a large mammalia' predatr:r, presumably the
Coyo'ce seen on the l-ek earlier in the day,

ûn ivlay 4, 1969 u another apparen.,c mammalian kil_'l_ was

f ound, 1-n this insiðnce there were f erry f eathers scaitered,

that rapto-r predation on l_eks

l\ianitoba than in ìd.isconsin,

1t9



and only the head and

cavity had been eaten

apparently the work of

weasel u which is knoiln

ner ([Jrban, 1969) .

Unknown Predator.q

1'1 !

one wing were missing, ïhe thoracic

into through the neck. This ki11 was

a rnustelid predator, such as a

to consume avian prey in this man*

üne other successful kifl was found on a -1ek during

this study" I n tlris cãse the evidence consisted of two

J-arge patches of grouse feathers inc-Iuding tail feathers

and primaries, The grouse ki.11ed was a cock on the basis

of the centra-l- retrices u The predator could nct be identj.-

fi ed,

Ûther Intersnecifie Interact'inns

Three other interspecific interactionso which did

not involve predatorso were observede one ivith a Starling
(gturnus vuj-ge¡is ) , and two with Crows ( forv_uF bra.cbvghlrn-

-qh-qg),

ïhe 5'Larling was feeding in a field near an active

l-ek wi'th th¡ee cocks on it, when one of the cocks o tail-

rattli.ng and with head down, approached the Starling, llhen

the cock was approxirnately three feet from itn the Starling

f l-ew of f " This behavior, r,vhich .ppear:ed to represent a

tendency fo¡ Sharp-taited Grouse cocks to respond sexuall-y

or aggressively to an inappropriate stimuJ-us, has been
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reported in even möre extreme f o¡m by l\,Jero ( I glO ) who

observed a Sharp-tailed Grouse, on the cen'ber strip Df the
highwayo displaying i,owards passing autnmobiles,

Dn one occasion u two Crows approached a sing-ì_e

Sharp-taiLed G¡ouse that was feeding at the edge of the
road" ïhe Grouse then frew off, and the c¡ows, after stand*
ing for a fer"r minuteso also flew off, It is possibie that
the presenc' of the feeding grouse served to indicate to the
crows a possibl-e food suppry, and they thereflore appr:oached

tcl investigate, but proof for this interpre.L,ation is tack-
ing " {Jn another Ðccasion involving crows, two croLrs re:
peatedly harassed ön active lek by flying at the cocks, or
landing near them and hopping towards them. 0n no occasi"on

did the cocks retaliate in any wav, but consistentry flushed
away f¡om the Crows,

Discussion

Because of the open situation of the rek and the
conspicuoLJs nature of the d.isp1ay, it might be expected that
mortality due Lo predation would be particula::1y severe on

the -l-eks, Berger ej al-. (lgAS) and Koivisto (1965), hor^r_

ever, suggested that tlre open situation of the leku and the
numbers of cocks attending it, wr:ur-d make the tek an un*

likely pJ-ace f or predation to occurô I n f act Berger et a1..
(tgg¡) srggested thai this pr'tection afforcied from predat-
ors r¡ay be one factor making an open l-ek area an ecological
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requirerrr ent of the prairie grûuseô As describecl belowu

indirect evidence'nased on estir-nates of mortality in my

study and others, suggest that the lek is probably at worst

a neutral, and possibly even an advantageous place fo¡ male

Sharp-tai-l-ed Grouse to f requent,

Basing their estimates on returns from banded birds,

Hamerst¡om and Hame¡strom (tgst ) found the yearly mortatity

in rnale and femal-e Sharp-tail-ed Grouse to be approximately
gû{1"" Based on the l-ife span of each of the 166 grouse in

their sample, I cal-culated tha'1, th e average lif e expectancy

o'f the grouse which the Hamerstronrs studied was abou t 1 "24
years after fult growth (smith, 1966), Ammann (lgsl ) esti-

nated the average surviva'l af ful-1 grown Sharp*tail-ed grouse

to be 1,5û years, Ammann0s estimation indicates an average

yearly mortality among these grouse of about 64Ío, or about

16% l-ower than the comparablæ esiirnates of Hamerstronr and

Hamerstronr (t 9sl )" For the ma.l_e portion of his sample

Ammann (tgSl) found an average life expectancy of 1 "61 years,

or an average yearly mortality of 62"/", considerabl.v lower

than for the femal-e portion of the sample,

At Hodgsono out of 16 mal-es banded on leks in the

spring of 196Ê, seven returned to their leks in the spring

of 1959, The ¡naxirnum yearJ-y mortality arnonE aduj_t rnale

Sharp*tail-ed Grouse from this sample was therefcrre approx-
. e z¡4imatery 56i1", This figure, al-tlrough based on a small- sampl-e,
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agrees remarkably ivel-l- with the percentage mortality found

by Amrnann (lgsl),

Evidenca was obtai ned that f-ive nrale Sharp-tail_ed

Grouse clied on 1eks, presumably due to predation, between

June 20, 1968 ancl June 2J, 1969, The number of cocks

attending 'bhese l-eks during that t-ime was 116, Using these

figures, 'uhe yearly lek mortality computes to 4/, of the

indivicluals attending tlre 1ek, I f the estimate (Berger et

"a-1,, 1963) that a mal-e Greater Prairie Chicken spends about

one-tenth ol'its life on the Iek is taken as the best esti-

nlate of the 't,irne spent orr l-eks by ma-l-e Sharp-tai-1ed Grouse,

and if mo¡ta1:'-ty on the -l-ek was the same as elsewhere, the

expected mortaJ-ity on-bhe 1ek i,iould be one-ienth o-F the

yearly mortalityr o.r 6.2"/" basecl on Amrnann (19S7), ancì 5"6%

based on iny o!^Jn est-imate oí'yearly nrortality, The 4,3/"

figure actuaJ-ly abtained for 1el< rnortality within a year was

-lotryer than eiLher of these expected values, These resuf ts
-Lherefore favor the view, rnentioned above, that \^Jith respect

to rirortality, the lel< may be advantaqeous, and certainly not

disadvantageous -bo the attending cocks,



GENTRAL DT SCUSST ON

Among birds, the appearance, in autumnu of berravior
similar to spring sexual displays occurs in a r,vide range af
species (Morley, 1gA3), 0ne function which has been sug-
gested f or these autumn dispJ-ays (Nice , 1941 i llatson, 1g64) ,

is that they may serve as a dispersing mechanism, The

pr:ssibility tha'L the autumn J-ek display of the sharp-tailed
Grouse may have a similar dispersing function h/as one hypo_

thesj.s exarnined during ihis study, Several lines of evidence

emerged which indicate that the autumn lek nf the sharp-

tail-ed Grouse is invo-l-ved -in the dispe¡sal of at l_east a

part of the population, including boilr young and adult mal-es,

This evidence inc-l-uded observations of movements of individ-
ually color-marked adul-t mal-es from one lek to another
between spring and autumno colrections of juvenile males

frorn autumn leksu and observatíons of movements of entire
leks from one l_ocation to another, 'u/hite not discounting
the possibility that popuration shifts may also occur in the
spring u these da'La present def inite evidence tlrat as in many

othe¡ species, dispersal during the autumn ar-so occurs in
sharp-tail-ed Grousen The results sugges-L furthero tha.L as

in the Red Grouse (watson, 1g6a), such dispersar may con*

st'itute an ì mportani; f unction of the f all display of this



specaes,

Since lek and territoria-l- attachments, like other

aspects of the displayo are probabj-y low in the falle and as

the manifestations of vegetative growth are greatest at that

time, it seems that the fal] display might be the time when

dispersion of tlre population cculd be most easíIy effected.

Since considerable ïecruitrnent üccuIS on active l-eks during

the fatl (Lumsden, 1965; Fig, B), it is likely that where

vegetation inhibits f al-1 usage of a lek u it rnay f aiI to

recruiL juvenile and adult males, Should this reduced fall-

recruitment l-ead to reduced lek size durinq the next spring,

it is entirely possible that rlvar a period of years, the

lek nright ctisappealé Such a respÐnse to changing vegetation

could tend to keep the population on a habi-tat in which'Lhe

stage of succession from glassl,and to forest is optimum for

the species" The observations at Hodgson are consistent

with this view since all of the leks which were active in

the fall- were on short vegetation or ploughed fields. As

wel..l_ as functioning to disperse the grouse withín their

habitat, -t,he return of the adu.l-t mal-es to the autumn lek

accompanied by strange adults aild j uvenil-e mal es I may pIo-

vide an opportunity for redistribution clf ihe mafes within

+;he -lek j-tseIf , Ðuring this study ? evidence for suclr a

reclistribution of territories within the fek in the autumn

\,!as obtainecÌ (p, 41 ) .
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ïn a highty cûmpetitive mating system such as the

l-ek u in r^rhich onry a smal-1 proportion of the at.tending coc!<s

actually fertirize any hens (Robe.l-, 196'li Koivis'Lo, 1g6s),

mechanisms must exist whiclr all ow for reasso¡tment in the

lek hierarchy, so that younger or otherwise more able birds
can replace formerry dominant reproductive cocks that die

or relinquish their territories, By informing the juvenil-e

males as to the -l-ocation of the J-ek, and by serving to

initiate them into the dcrninance lrierarchy essential- for

success in this highly competitive rnating system, the autumn

i-ek provides conditions favoring this reassortment, To have

at.least some of the necessary reassortment of the rek hier-

arclry occur in the fall, as was found in this study, might

be advantageous to the species l:y hastening ilre establísh-
men'b of a stabl-e, rEproductively success'Ful lek the next

spring, I n additicn 'Lo f unctioning in dispersa_l and re-

assolLment of the lek hierarchy, it is al-so probabl-e that

the fall- dispJ-ay provides a desi¡able degree of continuity

of terri toriality and hierarchy between seasons for those

cocl<s whose status on the Lek does not change appreciabry,
Such continuity, provided by the reestabl-ishment of pïev-

iously held territories during the falj_ display, seems

desirable because it might aJ,so tend to hasten the estabrislr-

nent of a stabL.e l-ek the following spring,

Jn at least some avian species (Nice , 1g41 ç l¡ilatson 
n
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1964) , -it is known tha L both adult and j uvenile males may

es.Labl ish terri-borj.es in the f alt to which they return

cluri_ng tlre following spring, ivlorley (lgas) =uggested ihat

in songbircls such as the Sorrg Sparr:ow (i,ielosgiza melodia),

this establ-i_shrnent of fal-l- territories may impart'Lo the

owner the psychologicaJ_ advantage of ownership the next

spring, a result that presLlrnably would tend to enlrance the

tendency to util-ize the same territory in successive sea-

sons, From evicjenDe f ound in this study (Appencìix I I i ) , a'd

that of f van s (1969) , it :'-s apparent that in Sharp-tail-ed

Grouse o adul-t males may hold essentially 'che sanìe territory

in spring as they did the previous f a-l-1, Al-'blrouglr no direct

evideTìce was obta:'-nedu it also seems likely that at leas'i;

some of tlre juvenile males that attend the fall display may

establ-ish territcrr:ies that they re-Lu::n to -in the next spr:lng,

Aclditional- eviclerrce for the hypotlresis ilrat the fal-1 l-ek fav-

ors terr-i-'Lorial continuity between seasons was provided by

the findings that in almost aIl- cases (26 out of 29), the

cocks returned to tlre same 1ek in the fal-l- as in the pr.ev-

-ious spring, and 5 out of 11 te::ri'Lories measured in the'Fal-I

r,Jere essentialJ-y unclranged froni their spring locations, The

findings cf this study thus support the dual- hypotheses that

autumn lel< cJisplays rnay be impo::tant j.n popul-ation dispen-

si on, while sinul-taneously prclviding a necessary degree of

continuity between year.S to al-Io'"tr an op'uinrum sorting out of
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cìorni¡-ìance -relations, and hence the establishment and

maintenance of stable Leks and optirnum reproduction" Fur-

ther questions concerning the autumn dispJ-ay rnrhich might

profitabJ-y be examined on the basis of the aLrove findings

inclucje the actual- propo¡tion and f ate of j uvenil-es that do

not attend autumn .l-eks, the re.l-ative success on spring reks

of any cocks ruhich f ail- to attend the f al-l- lek, and the

possibility that ma-l-es move f rom large to smaller, or to

neur leks in times of high population leveJ-s, while moving

f rom smal-I to larger Leks duri.ng low popul_ation level-s,

Lek trganization t

The data obtaíned in this study all-owed a quantative

approaclr to several comparative feaiu¡es of lek structu¡e

and organization" For example the characte¡istic of ter¡i-

tory size was found to be influenced significantly by the

position of the territory on the 1ek, periphe¡al- territories

being larger tlran those lying central j-y r,vithin the lek,

Al-so, increased vegetative cüver on the 1ek ¡esul,ted in

larger ierritoriesu and hence apparently somewhat looser

organiza-uion " Ïhe above cbservations u as wel-l- as evidence

supporting the radiating lek hierarchyo and information

showing that cocks interactions tend towar:ds the center of

the lek (Tabl-e VII), are discussed in more detail above

(p" 92 ) in re-l-ation io the model- of lek f ormation and

rnai ntenancB.
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it was appaïent from analysis cf territory maps

ín both 1968 anrl 1969 that the smalle¡ l-eks on the study
area (l to 9 cocks ) dif f ered f rom the rarger .leks (t n or
more) in at least two behavioral aspects; territory size
and territorial stability. smalrer leks had significantly
Ìarger -ber:rj-to¡ies and apparentJ_y lower territorial stabil_
ity than targe¡ l-eks, Territ'¡ia1 stabitity was particu-
larly low, and te¡ritory size particuJ-arly large on the turo

very smal-1 l-eks, containing one and three cocks respectively,
Hamerstrom and lJamerstrorn ('t gss) , f ound that smar-'l

leks (1 to 10 cocks)o and reks with more than 16 cocks

shcrwed lower reproductive efficiency than leks with 11 to
16 cocks, Atthough the causes of these differences wËre not
determinedo these authors drew attention to the l-ess stable
organization tha-b appeared to be characteristic of -bhe

-ì-arger, j-ess reprocuctivery efficient l-eks, The ".1_arge"

leks examined in this study a-l-most entirely fall intc the
10 to 16 cocl< categor.y of Hamerstrom and Hamerstrom (t gSS) ,

and therefore no corrparison of territory size or stability
cou-l-d be rnade betu¡een leks r"rith more than 16 cocks" com-

parison with srnarl l-eks u ho\,vever, indicated a si_gnificant
reduction in stability on srnal-l, compared to bhe "1arge"
Sharp-tailed Grouse l-eks at Hcdgson. Although direct
evidence is lacking, these resui-ts suggest thai as in the
Greaier P¡airie fhicken studied by Hamers-Lrc¡m and Hamerstrom
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( t ç ss ) , reprociuctive ef f icierrcy may have been reclucecl on

the sma-l-ler -Lel<s " I f so r the possibility that the observed

diff errences i n oïgani zat'i an betr,veen large ancì smal _l_ l-eks

nìay be causative facto¡s in this l_ower efficiency, indicates
'Lhat f urtlrer study in this area m-ight prove enlightening,

L.ek Predation

The biological sìgnificance of the various functions
of tlre lek (Table I) woul-d no doubt be enhancecl if it were

knr:wn that de f inite disaclvantages due to higher predaiion
al-so resul-ted from -l-el< atiendance. Sonre investigators
(Leì-rmanrr, 1941e f'ljorth, 1g68), have srrggestecl that preda-bion

on -uhe lek cou-l-d be a real threat -bo the ma-l-e portion of .bhe

grouse population, whif e o-Lhers (Bergen -q! j-, , 1963; Koiv_

isto, 1965) lrave expressed -bl-re opposite cpi-nion, and have

p:roposed that the lel< affords a certain amount of protection
from predators.

Eerger et a-I, ( j9æ) , observecl a maximum of 1ü kills
on Greater Prairie chicken leks during 21 years of observa-

tion" The -l-ek rnortaliLy for sharp-tai-red Grouse at I-rodgson

may have been consjclerably lriglrer, rv-ith seven possibl-e l<i_lls

being found on 16 leks during only two years of observation,

Althougl-r the sarnple size "Frorn Ilocì gson bras snra11, and

avail-able evicl ence cloes suggest that, as in .the G::eater

Prai rie Chicken observed by Berger e,u a,l-, (lg6Z) , the
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ty on the l-eks at Hodgson r{as probabJ-y rotue¡ than

re on the lrome range of the attending cocks. These

then support the con-bention ilrat, far from exposing

ks to increased predat:l-on, the rek may actualJ-y f unc-
providing an el ement ofl protection from precJators

the spring and fal-f display period,



ïhe organiza-Lion and functions of the spring and

au'r:ulnn feì< o-F Lhe Sharp-tail-ed Grcuse were stucjied during

the spring and au-turnn seasons of 1968 and 1969 near the

torvn of llodgson in the interfake region of þlanitoba, The

area studied \^ras a mixture o'f' culti vated lowlands, and aspen

uprands including various stages of-bransition from open

grassland to aspen forest,

To ai rl in the study, û5 cocks ancl 6 hens werE trappcd

on 12 l-eks. The trapping equipment included cannon-nets,

mist nets, and bor,vnets" Each bird captL.rred was sexed,

we-ighed, aged, and individually marked r^rith a l_eg brand on

each Ì"g and a colr:recl p-Ias'bic necl< band, Ubservaiions made

on the l-el<s incl-uded reco-rds of l-ek attendance by both rna-l-es

and hens, the tj-mes of arrival- of the cocks on the lek, ancl

Lhe time that they spent there. I n arldítion , the territor-ies
of banded cocl<s \dere recorded each day of observa'bion by lo-

cating the grouse on the l-el< vrith ¡eference to a ma¡ked grid,

and reco¡ding these locations on a scale map of the grid,
-lhe autur¡rr lek display \das observed briefly during

1967, and more intensiveÌy during the autumn seasons of

1968 and 1969, 'l-he earl-i est indications of lek ac-tivity in
the f'a j I v,rere observed on Septer,rber 1Z o 1968.

Tlre i ntens-i-ty of -rek ac-tivity appeared to increase

as the autumn season prügressed, unti_l- an apparen-1, plateau

SUiVIi'.1A RY
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was reached in mid-ûctober, after which it remained fairly
constant untiÌ declining abruptly in nid-flovember, Despite

this apparent inc¡ease in intensity of activity, it was

found that the time spent on the Leks actually decreased as

the fa11 season progressed,

In comparing the fall display to the spring display,
it was found that in autumn, the cocks arrived significantly

-l-ater with respect to sunrise, and spent signif icantly less
time on the lek than they did during the spring display" In

addition, the intensity of the dispJ_ays were apparently

-rower in autumn o witlr high intensity sounds such as 'bottle
poppingtt or ttfreezing" seldom obse¡ved, Mounted model-s

which el-ici ted repeated copulation in spring procluced only
mild afarm xesponses during the autumn display.

Seve¡a-l- -l-ines of evidence were uncovered which

indicate that the autumn display may function in dispersal
of at l-east some j uvenile and adul-t mal-es " Thi s evidence

inc-l-uded movements of adu-l-t cocks from srnall l-eks to large
leks during the fal-L; the attendance of juvenile mares at
the f al-l- display; ancJ the movement of entire leks f rom one

l-ocation to another during the au-Lumn display period,
Some of the evidence obtained indicated that the

increased vegetation cover in fal-l- may in some cases stimu*
late the movement of l-eks, and thus dispersa-r of ihe popula-

tion 
"
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In addition to the evidence for dispersal during
the falt dispray, evidence was ar-so found that the farl
dispray may serve as a time when some of the cocks redis-
tribute themselves within the lek itself , while other cocks

provide continuity by reestablishing their spring te¡ri-
tories during the fall- display, rt seems that the occurrence
of necessary dispersal and reestabr-ishment during the non-
reproductive fal-Ì dispJ-ay nra! hasten the estabrishment of
ef f icient spring l_eks,

The earliest indications of spring r-ek attendance
at Hodgson \¡rere observed on Ma¡ch 7, 1g69 . Fy the end of
lYarch 1969, the l-eks we.rE regularly attencjed.

The number of cocks attending lek /lZa during the
spring of 1969 increased during the earry part of the
spring, reaching a peak by the last week of April, after
which the numbers attending 1ek lf7a, and the other -leks

studied remained stabl_e or decreased slightly,
fvening J-ek attendance r^,as observed during the

spring seasons of 1968 and 1969, and it was found that the
number of cocks attending was generally lower than in the
morning display period,

By early June lek activity had dec¡eased noticeably,
and the l-atest l-ek attendance obse¡ved hi as on June 19 , 1968.

The earl-iest recorded attendance of hens on the
leks at Hodgson was at l-ek #Za on Aprii 13, 1969, The peak
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attendance of hens on j-ek lÍZa during 1969 r¡/as recorded on

ApriÌ 28, when 11 hens were counted. The fast observed

attendance of hens on leks at Hodgson was on June 11, 1969"

Ïimes of arrivals of cock s on the lek \¡./ere recorded

during lvlaV and June of 1968, and f rom April- to June in 1969 "

The average arrival time for both seasons v"ras 54 minutes

before sunrise, 0n l-ek #2a, it was found that the time that

the cocks spent on the Iek befo¡e sunrise increased during

the first two weeks of Aprilo and then remained stable until

the leks were abandoned in June" It is submitted that the

progressively earlier arrival times reco¡ded in early April

may correspond to the transition from arrival at sunrise to

a¡rival at twilight r,vhich Hjorth (lgøA) recorded for the

Black Grouse" Despite a decrease in activity on the 1ek,

the cocks did not arrive later with respect to sunrise to-

wards the end of the season, and it is suggested that this

may be due to the fact that, as desc¡ibed by Hjorth (1968),

the J-ight intensity required to stimu-l-ate the cocks to

display is available at earlier times during the later

spring season as a result of the higher trajectory of the

sun¿

The springs of 1968 and 1969 were compared with

regards to arrival- times, and no significant differences

r4rere f ound to exist o despite the dif f ering v;eather condi-

tions between the two years, Arrival times on cloudy days
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Ii was found that terriLories on small- Ieks wer.e

significantry Ìarger than those on large leks, In additionu

it ldas apparent that at reast in the case of \rery smalÌ leks
(t 3 cocks ) , the territories were l-ess stabl-e than those

on large leks" Despite this lower territorial, stability af

cocks on very srnall Leks e one cock f rom a .lek attended by

only three ma.l-es in 1968, returned alone to this lek in

1969, and displayed on the same territory which he had

occupied during the previous spring.

Cocks holding te¡ritories near the cente¡ of the

lek were predominately adultu and peripherai-1y located cocks

were predominately juveniJ-e, it is subr¡itted'Lhat this
r:bservation supports the argument that a radiating hierarchy

exists on the 1ek, No correration h/as found between position

on the lek and body weight"

A peripheral cock on l-ek #Za was injected with test-
osterone in late Muy of 1969, and despite greatty increased

activity by the injected cock, no change in te¡ritorial-

position was effected.

Territorial sizes were compared for centra-l and

peripheral cocks, and it was found that cent¡al ter¡itories

vìrere signif -icantly small-er than peripheraì_ ones,

Territory sizes on -Leks with tatl vegetation were

compared with territory sizes on reks with short vegetatjon

and'flound tc be significantly larger in aread
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Terriiorial stability between early spring and

Ìate spring, and between seasons was cornpared with the aid
of an index of territoriarity de.ived for this purpose, it
was found that territorial- stability is greater. in late
spring than in earJ-y spring, and that stabirity r,.rithin one

spring season is greater than territorial stability between
SEASONS.

The effect of moving immediate fandmarks was found
to have no apparent effect on the territoriar stabirity of
the cocks,

The direction of territo¡ia1 interactions were found
to be predonrinatery towards the center of the rek. This
tendency was more pronounced in peripherar cocks than in
central cocks.

Four hypotheses of lek formation and maintenance
ìrüere presented and eval-uated, and seem consistent with the
behavior exhibited by the grouse" 0n the basis of these
hypotheses, territory si ze differences betvueen rarge and

small- f eks, central and pe::ipheral cocks, and leks with
heavy cover to reks with light cover are predicted" The

attraction of the hens to the center of the lek is also
explained on the basis of these hypotheses.

Seventeen avian, and two mamma-r-ian predators were

obse¡ved near -leks during 1 0o rnornings of observation. 0f
these seventeen interactions between raptors and þrouse,
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four attacks were observed; two by Harriers, and one eaclr

by a Goshawk and a Great-Horned uwl, None of these at,cacks

resurted in a kil-l-, The reaction of the grouse appeared to
depend on the species and behavior of the raptor,

Four instances of probabr-e raptor predation, three
cases of probable mamma-rian predation, and one instance
where the predator was completely unknown \¡Jere found on l_eks

during the study, The amount of predation found on the leks
at Hodgson, while greate¡ than that cbserved fo¡ the Greate¡
Prairie Chi.cken in ldisconsin (Bergeï et _aÀ, , 1g63) , is st_i-l_L

low enough -Lo support the suggestion that one function cf
the l-ek rnaV be protection f rom predators,
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