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LIFS HISTORY STUDY OF THE BLAJI-3ILLID JUSKOO

ror several years ihe characteristic call of the cuckoo,
combined with the fact that seldom was it possible to locate
the producer of the sound, has held 2 fascinetion for me stim-
ulating my intzrest and curiogity to learn of its hebiis and
behavior. Zltho two species of the cuckoo, the yellow-billed
and the bleck-billed, are found in the University of lfichizan
Biological 3tation erea the black-billed (Cocecyzus erythrop-
thelmus) is the more common hence the following observetions
were mede in reletion to this species during the summer ses-
sion of 1939. Two nestis were watiched deily from the last
few days of incubetion thru the nest life of the younz with
additional dzta beinzg obteained from two other nests. All

obssrvations were made Irom e blind which was set up approxi-

The bleclz-billed cuckoo is & sls=nlsr, long-teiled dird

with ths grerish brown upper peris, 7in

e presn ;loss while the under perts erz a2 dull whits., The

teil fzzthers cre only "slizhtly tizped 7ith whits 2nd ths

blaclz Bill is &scurved, They builld thelr nesis on lorsr brin-
ches of irz:s in woodeld erszs, in thicll Hdush2s or vinss eiv @
Cistenmce rengin: from two to Lz Izet ghove ths Jrouni, Ths

tro assts studizl Ters locziad i somevhzi Iiffsrent situsvions-—
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againzt the nins branch u»on vhich ths nest wasz built ssrvad

‘the levsl of the Pteris foliazs., HNest II was also built 12

Hh

above the ground in the anzls formed by ths lowver branch and

trunk of a young four foot aspen Thich was growing in an

open second zZrowith area. Both Pleris and blaclkberry plents

vere growing close to this aspen, thus affording an effective

protection to both nest and birds. The bulk material.of this
No: '

nest was very similer to that of nest,I but ths lining con-

sisted of Pteris leaf scraps, threzs small moth cocoons, lichen
scraps, and very small twigs. TThen these nests were dis-
covsarsd by the azccidentzl flushing of the incubating adult

they contained four and three zresnish bdlue ezgs indistinctly

LS

"wmetered” in appearance.
Only a single obssrvation period of three hours duration

o,
wa.s mede during the incubation of the eggs in nestwl. During

this time the adult 1left and returned to ths nest just once,

so no definite conclusions could be made on behavior for this

neriod. Thile incubating the adult sat very quietly, turning
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the hsed from time to time tho the eyes were moved more or less
contimiously. Jontrary to the obsesrvetion mede by Eerrici es
ecorded in his book, 7Hlé Birds at Home, (p. 88) the position
of the adult on the nest veried from time to time, however, in
ezch cease there éid seem to be a favorite position which wes
more often essumed. The a2dults showed the cuculine habit of
leaving end returning to the nest, that of running 2lonz the
branch 5efore flying or after alighting, Upon returning to
the nest the adult turned the eggs with her bili before set-
tling herself end while incubating moved the eggs from time
to time tho thers seemed to be no definite length to the in-
tzrvels between turninzs. The incubztion period for the
cuckoo is gensrally accepted eas being fourteen deys with both
sexes probably shearinz in the incubation. At nest I both
eduits were in evidence most of the time either incubating,
brooding, or stending guard while at nest II nevsr at the
same time were both edults visible from the blind and only

once wes the second 2dult near — this last conclusion wes

besed entire ly on the call., £t 211 timss the adult wes
Cefinitely el ert whether on the n2st or neerby and seemed to

sense thet werheps an snemy wes within Tor at svery unusuelly
lould sound or disiurbence she turnsd hsr heed more directly
torverds ths dlind. Cn ons occesion, 2 chipmun¥k in the nest

retation just in front of

tnz »lini, ~hsreuron the 24ult which wes on zuerd & Tew
branches ebove *he nest nzde 2 lunze et the sizhi opsning
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instead of down to the ground where the chinmuniz had zone,
Since the laying interval of the egzs is veriable, so also

-1is the hatchingrinterval. In Kest I the first two egzs hatched

a2 day apert while two Cdeays elapsed before the hatching of the

third egz and for soze reason the fourth failed to develop.

In nest II ths first ezg was hatched in the morning but by the

W

end of thes second day boih other eggs had hatched. The skin
of the cuckoo nestling was coal black, the feathe£ tracks be-
ing sparsely covered with white thread-like heirs, the bill
~and feet blue—gray in color with the depth of the gape only
slightly lighter. There was no arwrec1ab s color changs in
sither bill or fest during the seven Gays of observetion. By

~

the third dey pin feathers had mzde their appsarance <while

by the sizth the young nsstling wes conspicuously in a "guill®

sethar-tube stage. ITech tube renged in lsngth from 17 mm,

e}
H
1=y

to 21 mm, with ths thresad-lilze —hits hairs besing onlv 2 tapsr-

H

. . . - o
inz tip. 3y the seventh day thes frese ends of the pin Tsathers
on the 2lzr, wosisrior =nert of the stinsl, czudel, end vantral

trzclizs burst, 3ivinz the nestliz

- e oo K - - - ~ DL A P! ~~
thet fiuffr juvsnel wlumegs., S3Sincs mons of the n2stlincs

- -~ Loy e s L ~ - S EX .-
re2msinsd in tht mest mors thon ssven Jfis, thers was no 0D-

L AL, & ~ A L men P4 ~ 7 Ead
soriamiiy Lo szs them eftsr 21l faz

Ths weizht of ths oms der old zssilinzs vorisd from 7.83
grems 1o 9.00 grems while D7 vhs ssvanill der the wreizht hed
increaszd to beivTzen 27 _reuis end 2,3 grons,  The Zoin in
72izht wes crsctest during ths firzt four &oys renzing Troo
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sein wes only two to four zrems. The proportionate weizht

Cevelopment of the nestlings is shown by plotted curves, pp.19

+20.The decreess in daily gein was not due to change in pro-

portionate feedings eas the youns were fad more often and ap-
parently larger larves as gge increased but no doubt was due
to their becoming active as well as the probable effect of
feer (?) which wes noted only-from the fifth or sixth deys.
Of the six nestlings which wsre obsgerved, four showed a loss
in weizht the last day in the hest, this loss perhaps st imul-
ating the young to go in search of their own food.

The food of the cuckoo consisted »rimerily of insects.
In the thirty—eight‘feedingS'observed 30 larvee of the rosy
meple moth weré fed, 2 luna moth larvae, and one each of the
loﬁg—horned gresshopper, spiéer,'robber fly, smell noctuid
moth, small smooth green larve and 2 yellow-green woolly
lerva. 7Jith each initiel food trip the zdult would pefch on
e branch for an inspection of thes nest ersa befors contimiing
to the nest for feading the 3y A but on succeszding trips in
this sems period she more oftsn flzw directl
Sometimes upon approaching the nest the pzrasnt bird zeve a

low cell hereupon the younz itmesdietely stretched thsir necks

with open mouths displaying & so-czlled fool teargst ~which con-
sisted of z2vesral conspicuous snov—rhitzs cdislks ol wvarieble

size gymstrically a2rrznzeld on the pelete in this zenner:
J J &

VAt
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The adult cuckoo carried the food crosswise in her bill
and in the.cése of the larger larvae alighted neer the nest
while using her mandibles to somewhat flatten the énteriof
part'which was put into the mouth of the hestling. hen feed-
ing the one or two deay old nestling the lerva wes inserted far
down into the throat, then held motionless for several seconds
and when necessary an additional thrust wes given in an ef fort
to mid swallowing. wWith the older nestlings swellowing wes
immediate unless;the food was ﬁnusually thiciz as wes true of
the luna larvea, for altho the 2dult had used extra time anﬁ
efforﬁ in preparing it for the nsstling, fhe young tried in
vain, succeeding only in swellowing the antierior half as the
remainder of thelbody wes thicker than the throzt. The paré

ent bird mede iwo unsuccessful efforts to help before she

o

stepped over the nest and flew awey. In five minutes she
returned vith a rodber fly which she fed to the

This done, sh

0]

reeched into the dottom of the nest, picked
up the lune lerve vhich had been disgorged and flew ewey with

it only to return to a nearby branch in less thexn two ninutes

where she furthsr procesded to softsn end Ilatien ths lerva

- vigorous bitingz with the mendidlss. 3he thsn flswv to the

- .

nzgt and 22 ths lerve to ths sems nsstlin
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Page 7
to depend upon either the age of nestlings or the weather con-
ditiong, however, the longer the broocding time the more con-
secutive trips were made for food with usually not more thean
three minutes between trips, and often only about one.to one
end one half mimute intervals. Ths brooding period wes fronm
25 ﬁinutesjio 1 hour in length with 15 to 20 minutes for feed-
ing. £s fer as Was_observed there sezmed to be no definite
6rder'for feeding the young tho more oftsn than not the same
indiv 1dua1 wes fed two and sometimes three timss in repid suc-
cession. During the observation of nest I, I noté@ a very
definite tendency of the adult to feed larger larvae to the
older nestlinsé and during the last three days in the nest,
verious sizes were still aveilable in their feeding terrluory.
Following every feading a fecal sac of veriable size wes
voided. When a nestling was fed seversl times in succession

the first fecal sac was large in proportion to ths succeeding

onss. Thzse sacs were sither cerried evay by the sdult or

And ~ L .. L - ~ LA L e

setzn, In tweniy-ssven observations, ths rfecel sacs were car-
S e P ~ LS emnsa ac P S N A —p S o ey

ried avay seventeen timss, sach tims ths bird flying low

°~ - < L ~ - £ <+ ~A - <93 -~ L aen g ~r o

dezre2th the tops of the Pizris ~ilz tzn tinss the szcs rere

. . VA L -~ L omem A3, P 2+
zsmreilionel. COFf thzese ten times tho ecull se

- R . . oL S P ot e e
for broodinz in 211 but thres ceszs when she Tleow ewel egain
= o ] - 4 ) Fy PR FR L ~em v ~ o o

for food, which ssens to indicets thzt the mernsr oI Tecal

-hether further fesding or broodinz. 3y ths siith day
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clean - they backed to the edge of the nesi before voiding thé
excretory sac tho the =adult alwéys.pibked it up and either
swallowed it or carfied it awey. - |

During the first couple of days in thé life of the nest-
ling eny interruption to the silence resulted in an gVident
food response accompanied by a sound similar to the buzzing of
a bes, Thié buzzing sound gradually gave wey to a low greting
call which took on true cuckoo characteristics by the sixﬁh
or seventh day. The eyes of the cuckoo nestling were ﬁdigm
fully open until about the third deay altho they did open them -
from time to time on the second day. The inactivity of the;
first two days was broken eithsr the thifd or fourth day by
yawning and stretching of the winzs while by the fifth day

the young moved about in the nest enough to change their rel-

™

tive positions. On the sixta dey the younz picked at part-
icles in the bottom of the nest, at each other, or at the ants

rewling on the nest meterials. From the first dey they clung

~
2
S N

to the nest or each other when removed for weighing but from
the fifth dzy this grespinz hebit was so »ronouncsd that great
cere hed to be telken in order to ksep them from pulling epzrt

thes loosely constructed nest. Zbout the same time (fifih day)

upricht brench when nut daclz, The fifth de
2 crucisl time in the nsst 1lifs of the cucizoo for it was at

L

this tims thet fear menifested itself, in loud calls, in try-
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inz to escape being taken from the nest, and in voiding a
browrn sticly excrete rather then thet enclossd normally #ith-
in 2 sec each time it was nsrvously unsettled beiore weizhing.
The only timzs this tyne of weste Ve s v01ded by the nestlings
in either nsst wes- folloﬂlnv unusual disturbances oﬁd we
.givsn off when en eittempt wes mede to relsese their firm Jre.sp
on the nest nauerlaWS Fron th° fifth to the sixth day there
‘wes & proportionate rapid growth of the tail and third primery,
each elongeting from four to six miilimeters whereas previous
to thet age, one to three millineters weas the average growth.
t was at the conclusion of this rapid elongation that'the.
ends of the feather tubes'began to open thus »roducing the
_jﬁvenal plumage. In general the bill growth was grédual

end sieady, 2lonzating on an everage of 2 mm, z day. The growth

IS

curves pn.R1-R3will more definitely show the zfore mentionsd
verietvions.

X211 of the nestlinzs in the t7o nests obssrved lef

¢am thz oldest =n3stling was ithes sscond one reizhed, nsn 1
returned Lo in2 nest with the third nzsiling the oldsst had
clin 3 4 ouv on iths surporvin: branch. I loosz2ned its 3ras>
exd Sut it bzelr, This was no soonsr done then it ren out

2 o~ 4L PR J. -~ oLy - o~ -~ s .- thh oo
ein to the end of thz sup-orting linb whars it

co - A s ~ e ia e
los* i%s belorme:z end wwhils hencing by its toss geve loud

- -2



psrch on a nzerby tree. £Ls the 22ult cuckoo flew nsar the

lost its hold, vhereuporn the perent bird turned end

nestling
flew directly towards me while vigorously cleclzing her bill

end giving & mewing sound that was definitely cat-like. Since

Ve o1 BT AL e fa R

t

~ -

I stood motionless she soon turnszsd and flew towards her young

giving a low soothing cuckoo call but the nsstling contimead

to run in an effort to escape. After wetching these actions - :
for several minutes, I caught the younz and once more returned

it to the nest holdinz my hend over it while it quieted down
(] o . -~

but just as soon ag my hend was removed the nestling agein

i

ran along ths branch and droppéd to the'ground. Once more
returnsd it to the nest Where.it remeined gquietly for only a E
Tew minutes. Then I left the area the nestling wés standing

in 2 climbing position on the supporting Pieris stem and nest

edge while the adult cuckoo was just a couple branches above

giving her ca2ll in a soft coexing torne. The next dey when I

returned to weigh and measure the nestlings this one was not

found enyvhere in the nesi ezres. This wes a2lszo trus of 2ll ®

succeeding denartures s in no cazs wes any of ths young

Some effort wes meds to determing thz sizs of Ddota the
nasting end fesiing isrritoriss of ths cuckoos stuliesd dul
ths shynsss enl elusivensss of ths birds drevented, hovevar
it sesizel cuitz definites thst the fesling srea for nsst 1 7es
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consisted of the rosy maple moth larve which was in great ebun-
lence on twol szell red meple clumps ebout twenty fest from the
rest while in the earea around nest II there was no evidence of
eny inssct 1n.estatloﬁ whlch ﬁrobably accounteu for the veried
diet and 2 possible larger territory covered in ssarch f food
meterial, a R |

That the nestlng ersas of these-cuckoos were scenes.of

continuous activity is shown by the follo

ng dally record which

wes made on nest I July 13, 1232.

K., Y,
8:00 — Kdult bird brooding - zir heavy due to an approaci-
ing storm
8:20 - Second 2dult ceme carrying .small browvn moth and

ellghted on branch of n2&rby iree

(04

w
(V]
l

Broeding 24ult left nest, perching on brexnch above

-5

nest - younz resmeined quiet

w
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d 2dult 2%z otk he hed brot — &t 2nd of 7 nin.

!

of mevas from branch to
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soon efter zlizhtinz on & branch., =zZeneinsd 10 min.
on sexe brench suistly wetching bstveen psriods of
preerning Ifszihars

8:23 — Brooding zduli left nsst erze
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9:15

1c:10

1C:1%7

12:30

Returned but without food

2nd edult’ left while brooding adult wes perched on
linmb ebove nest

Broo&ing adult egzin flew‘away

One adult feturned aha descending by several branches
took position on nest as the approaching storm becaﬁe
more evident by elmost continuous thunder

2nd adult returned, alightedlonldead limb-2 few fee
above nest and geve the Cubkoo-call several tiznes in
low reassuring tones - brooding adult gave no externel -
éVidence of hearing

Broodinz 2dult stood up in heSt - two of youﬁg im—

mediately extended heads with opened mouths ready

Tor food. Acult usesd bill to push thsm deensr into

nest then resumed brooding nosition .
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on neerdy limb lefi nest er
1ifted bodr just enough to nermit resi-

i ey A Ant LT A A A S Tmaa SR . ORI I ]
-Aradin satolel corn in broollnz wosition
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Storm over tho lesaves drizped hesvily but
brooding zdult mede in hsr »nosition wzs to lowsr head,

. . ) N s s o e P
From time to time weter could bs ssen Lropninz Iron
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£. 1.
11:09 = Turned heed slowly From side to side'as nsst zrea
vas checked then twice lifted wings slizhtly before
welking out on nest supporting brench and taking flight.
11:17 .— Back with green larva, alighted on same branch and
. efter looking about for several seconds ran down to
thefhest edge_wheré ell 3 young were clemouring for
food. Fed nearest nestling and immediately recched
for lafgé fecal sac as it was passed; then flew éway
below Pteris foliage. |
11:37 - Beck with another green larva - went imms=diately to
nast and fed same nestling as before. Toolz fscal éac.
and flew away. e
11:3¢ - Bac: with third greern lerve - desczanded to nest by
thrée brenches on opposite side of nsst than other

two times. Larve placed 1
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11:40 = Returned with green lorva, want diresctly;” to nesst ond
aR ~ N —~ eeeim St A Lo, L2 ns mera Tl Ao A
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1:06 -

3till irn seme brooding position s 1 1217 the blind,

The zir vas cleaf end sun wes shining. Adult still
in same brooding position.

Edult 12ft mest uttering & low cell gs she did so -
stveyed on nsarby brenches preening feathers and
giving cell from timég to time., Nestlings did somé

movinz sbout which consisted primerily of nmoving the -
o Ey o tol

1:17 - Beck =writh zreen larve — lociked ovsr are2 Iirom nsar-—

1:1¢ -~

l._l

‘ol

O
I

1~

o
W\
I

by limb bafore descending to nsst. Younz »roduced
e puziing sound as they strstched opsnsd mouths for

Left nsst perched on limb and geve low call
2nd adult ceme with green lerva and alighted within
fa7 inches of broodianz a2dult who soon flsw to another

lirb., Acdult -rith lzrve swalloved it then wined beak

on bfanc: —~ brooding edult flew out of sight.

Adult baelr Tith zgrsen larve dut rexmeined on branch
nzer nest 14 nin. bsfors descending to Iezd younz,
2nd z22ult in msantime hed flown ewey. Altsr fesding,
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P. .

2:10 - Back with greén lzrve, went dirsctly to nest and
fed same_nésfling - adult remainad’standiﬁg on nzst
édge 8 or 10 seconds before egein texing bfooding
position.

2:50 - Left nest by rumning to end of éupporting branch
then teking wing. 2nd adult near giving call..

2:58 - 4etu£nea with same kind 6f'green larva s all pre-
vious feedings, promptly fed to young, fecal sac
carriea avey aé acult again left nest.

24 - left nest.

1y

3:00 - Beck with another larve -
3:03 - Back agein with e lergsr lerve - moved larve in bill
severel times then fed it to youngsst nestling. A

very de

eyed swellowing responss 2s 14-18 seconds
ore the nzstling succseleld in swellowing

-5

thz lzrges lorve. 3Srellovsd fzcel scc which wes

~ % oA 2 2 ~ - A R Joy. | P R
pese:d befors edult 2ppearel setilsd. 2nd ecdultl
Rals i - 4 Eog Y n s - am < .- - A
1=t n2st 2rea efter brooding iult w2s oquist,
> e S 4 -~fL L =4 - L
3:40 = Edult 1:=ft nzst end =rez £z 2nd one cens wivh lerva
- - M -——y o~ -~
which hs swellowsl horsver,
>4 = e T P 2 A -~ DA L .. £ o “ -~ D
2:5C - Bzelz with lorve - Jesconizl et onmce Vo o33t oonl fzd
- > ol L 2. ~N.. b B wer ~ A7 Ead 2 ~ —— A~
onz oi older nsstlings., 3vellowzd 2ol 20C 531008
L “ S - L
valzinz position on m2sv.
T e T T2~ ~ =~ - ~ = L L 3 o S - A
T:3T - Zzsilzss youns caussd 22iuli to 1ift bhodry szverel
3
< 2 ~g = < - - camy T b B GNP T
tizzs to zive them worzs Iresdol O mOVeRCnL.
. S5 * - nlt 1aT% st —roum~ clamsursl for foo0i than con-
=, o - - LdlU L2 LTS — Ol._.‘\._') CLl.llluaL Ow = va - - wiil oLl Oy



£:30 = Z2sturned with larva hich wes fed to joungest but
no swallowing reasponsz came so larva withdrawn and
fed fo olcéer nesfling. Took fecal ssc and flsw away;

£:34 - Znother lerva brot - fad 1o oldest.

£:36 - Beck with lzrva which 24ult fed to youngest and zltho
there was dslay in the swellowing process ths adult
held a motionless position until young was fed. Flew

avey with fecel sac.

>
W\l

©
|

The larva brot this time was fed to oldest and as
soon as fecal sac was passed adult flew awey and had
not returned to the nest arsa when I left to get

the nestlings, altho the guerd-

g .

sceles for waighin

ing advlt was in a nearby tree.

-

r 25 +this even with 211 its in-

complatenses hes opesned 10 23 2 vhols nzw shases of bird life,
e ohezee¢ vhich held new thrills end geve an insizht iato e
world of sndless ectivity. This siuldy consisted. primocrily
in the obssrvation of normal esnd we2ll-ordsrsed instinciive
bshevior internreted cnd 2xzlzinsd, in so Tzr es possidle,
fron & humen steadpoint. As I noted ths feithiulnsss, cour-

~ - - - EN - Eal 4 - - - ad <o < E S
32, eni psrszistecnce of the cucliioos 1n ths fece of Doth
= o ~— S m = o < - o -~ % - o0 L
hezerlis 2né Cifficulties - zlnirstion LO0r na=uabsrs 0I the
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intimete insight into the 1ife and charzcter of & bird which
) [

otherwise would remein a mystery. One hes ohly to sit quietly

within such a blind for & short time to heve proof for the

truth of this statement. In the course of this summer's obssr-.

vations- T have leazrned something of the habits and weatched a
few of the 1lifs experiences of the cuckoo but resalize more than
ever how meny phases of its life are still unknown and reeliz-—

" ing this, look forward to continuing my study.
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NEST II1 -

/( \
T NMTYNTm A AT -
pATA OF SUSIG0 1Z3TS C}d*9$
O

‘Hebitat - wooded eree

Site of nest - lower branch of white pine 18" ebove
ground .

YVateriasls—

Inside - pine needles. with Tew scraps dezd aspen
lezves

Bulk - small twigs cherry, magle, end leaf stems
of Pteris

Heasureménts:
Diameter — Outside 53® Inside TL*
Depth —  Outside t3*  Inside %

’
Eggs- — 4, greenish blue

Habitaet - open 2nd growth aspen aresa

Site of nest - angle of lowsr branch of small aspen
198" above ground

lieterials:

Inside - scraps of Fteris leaves, o0ld moth
cocoons, lichen scraps

&

Buli - small twigs, neple, cherry, and aspen

Diemeter - Outside 6" Inside 330
Tepth - Outside £% Inside 2@



~

797@25

KE3T ITI1

NZST IV

Habitat - swamp thicket

Site of nest - between stems in red osier clunmp,
30" high

llateriels:

Ingide - remaing of pistilliate willow flowers

Bulk - smzll branches ané twigs

Measurenaents:
Dismeter — Cutside 5" Inside 2%

Depth ~ Outside 33" Inside %"

Fges - 2

Habitat = gressland at edze of woods
. <@

-

Site of nest - in clump of raspberry stems 1&g*
above ground

iigteriels:
Inside - {iwizs and scraps of dead lzavss

Outside - smell branch pieces of nearby trees -

Dizmeter - Outsige BHin Inside 3

Depth - Quteids Iinzide

[&7)
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DATA O IOSTLINGS - N2sT I

Red 1st dey  2nd  3rd  4th 5th 8th 7th
wt. (gms.) . 7.65  12.67 18,36 23,22 25.42  20.10 28
Teil (mm.) & 5. 7 ) 12 17 22
Bill (mm.) 0. 12 12 15,5 17 20 21
3rd Prim. (mm.) 4 . 5.5 8 10 12 17 10

Green ,
7. (gms.) 9.05  14.45 19.51 25,28 28.46 31,36 = 20.6
Tail (:m.)> B 3.5 6 - 10 13 19 24
3111 (om.) 9 12 14 16 17 19 20
3rd. Prinm, (mm.) 5 5.5 7 o 1z 16 19

Bleck
Tt. (gzms.) 8.4  13.67 . 18.75  22.27 24.25 265.02  253.36
Teil (mm.) 2 4 5.8 5 10 14 18
3111 (=2m.) o 12,3 14 15 17:5 19 19.5
Zré Prim. (zm.) 4  B.Z 7 10 12 18 20

DATA Ol LESTLINS - NZ2T I1

B2 15t ey 2nd Zrd Zih 5t 3th 7th
. (mas.) 12. 16.38 22.8  27.35 22,07 20,233
Teil (m2m.) ' £ 3 3 12 18 21
3i1l (s, 12 15 15 17 17.5 10



- 72‘7427

Green 1st day &nd 3rd 5th 6th . 7th
7. (gzs.) 0.035  1£.068: ‘21.34 2%.22 23.72 29.00
Teil (mm.) 3 5 7 0.5 13 19
Bill (mm.) 11 12.5 14 16 16.5 18
' Zrd Prim. (om, 4 8 9 12 12 20

Black b
Tt. (gms.) 7.83 12.62..  16.64 - 21,37 23;62- 28.62' an
Teil (mm.) 3 5 6 9 12,5 17 20
Bill (xm.) 10 12 13 15 17 17.5 19.5
3rd Prim. (mm.) 4 6 8 11 14 24

20
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