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D."TRRDtfCTION 

~d.ci:e~on Island harbors the largest c:ol~y of ?e.lagic: Cor.norants 
and Blac±-:egged Kittiwakes in the Gt:~lf of Alaska. ~ island is situated 
ab:lost ii.=ec~ly in the path of the .\.laska Cur=e:nt Syso:e:n about 12 miles 
sho't'e.-...-a=:i !=om the edge of the c:ont:.r.ental sfle1 f (:ig:re 1). A major route 
for oil =~~ moving to and from the Port of Valdez lies to the east 
(upst~) ~f ~ddleton Island as do potential oil ~lo't'ation and develop
ment s.::.:es. The Federal Aviat:.OU Administrat!ml SU?POrtS a station on the 
island :o =aintain and operate an ai~- uavigat!on tns~~11ation (VORI.\.C). 
Three people cuneutly work there in one week shi.f-:s. The faciliey includes 
an airst=-i?, living quarters, and a road syst= (!'i.gure 2). 

~.,for::at:ion on the avifauna of ~iiddleton Island i.s available in Rausch 
(1958), 0 '=ar=ell and Sheets (1962) , Frazer and !!owe (1977), and Uatcil et 
al. (1979). The latter study provides a great deal of information on the 
breedi!:.g biology and reproductive suc.cess of Black-leued Kittiwakes and 
Pelagi.c Co=::lOrants as well as populat. ion stat.:!.stics and life history data 

-F\II)Lf3 

~~53 

for Pelagi.:: C.:lrmorants, Glaucous-win~: ad· Gulls, :Black-legged Kittiwakes, Common 
and Th:i:±-b~,, ed Munes, -Rhinoceros A.uklets, and '!uf~ed Puffins. 

It is obvious f't'om. the above bri.ef discussion that: ~.iddleton Island. 
is an e:tce:.leut site for basel..ine env'ironmentll studies in the region. 
The pu..-pose of the work reported here was thus OJofold. First we wanted 
to assess ~e cuneut population leve 1 and breeding satuS of Pelagic 
co·r.ncra:tcs, 3lack-legged Kittiwakes, Common Mu:res and thick-billed Murres, 
and to compare these with the results of pre~_cusly eanducted studies. 
Secondly, ve '"Janted to begin a progra111 of mcn:i~r-:1g :he reproductive 
efforts of 3la~~-legged Kittiwakes and possibly also of Pelagic Co~rants 
and ~-=es. 'l'o accomplish th.is secon.d goal we had ~ develop monitoring 
tedmi~..1es SU::.:able to conduct:ill.g on.l.:r two or three, !.-2 ":'leek, visits to 
the c=lo~y ?er breeding season. 

ARLIS 
Alaska Resources 

Library & lntormanon Services 
Anchorage, Alaska 
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METHODS 

We "ri..sit:ed Middleton Island f-rom 14 June to 26 June !.981. During 
ou-r s~ay •~ c~ducted the followi~g activities. 

'··-~ 

~o sped..al at::empt "Mas made to find and icien::!..-'7 all bird and mammal 
species occ-::==ing on the island. Notes were kept, however, on the 
occ~e-~e and reproductive s~~tus of all bi-rds obser7ed ~uri~g other 
activi.:"' -=s (Appendix A) • 

Count:s of Pel.agic Cormorant and Black-legged K:ittiilake nests w_e-re 
car:ieC. out cmlcur=ently on 3 days f-rom 21 June to 23 June. Nests wert~ 
defineC. as substantial platforms with indications of use in the cur-rent 
breed"""g se.asou. Counts in all designated census areas (Figure 3) were 
made .:_ ... :a. :he flats below the c:llffs using a 2Q-45x spotting scope. Counts 
of all ::x::::::_es and Tufted. Puff.!.ns seen on the cl:if:s ile~ made at the s;me 
time as :.he counts of cormorant and kittiwake nests. These techniques are 
the sa:::e as tilose used by Hatch et al. (1979) • 

BR.EEDJ:iG :'£SOLOGY 

~ :-ecorded the contents of all nest:s and es::.:nat:ed the age of all 
young ~i=Cs observed du1:·ing our surveys. Except in a few rare instances, 
we w~~ 7"ahle to dete~ine exact laying,and hatching dates. 

PRODUC!: l. ...L ... ! 

~~e ?ermanent kittiwake plots (Ul, U2, and U3) ~ere established 
(Figura 3), corresponding as closely as possible to tne three plots (A, 
C, and 3} ';lSed by Ratc:h et al. in 1978 (Hatch et al. 1979). Plot Ul is on 
a rocky ~_a devoid of-vegetation and situated fairly high on the cliff. 
We cou 1 -::l no: find Plot: A of Hatch et al., but !'lot: Ul corresponds fairly 
closely :o it (Appendices Bland B2). P:ot u: is the szce site as Ra~ch et 
als. ?!.ot: C. '!his is an area of rocky cliff devoid of veget:at:ion and .rather 
close :o -~e flats below the cliff (Appendices 33 and 34). Plot U3 is 
located ~ a gradual, soil-covered slope with dense vegetation around the 

_ marg"-s. ~ is very similar to Hatch et als. ?lot: 3 (Appendices B5 and 
B6) • :he or-.ginal Blot B could not be found and ·.-e suspect. that it has 
eroded zea.y. 

A: each plot:, an observation station was selected at a point far 
enough avay so that the birds did not flush from the .. - nes~s when the 
stat~cn •as occupied and enough above the nest:s so that the contents of 
each :J.es: could be seen when the attending bird. st:ood up. This proceedure 
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RESULTS 

Al~cugh ·the majo~ resea~ch effort was direc~ed towards Black-legged 
Kit-:i;wakes, :..n:formation on populations, phenology, and produc~tivity were 
obtained :o-::- eight other species of birds inc.ludi:lg: Pelagic Cormorant, 
Red-faced Cor.:10rant, Canada Goose., Glaucous-winged Gull, COIIIIllon 'Murre, 
Thie-'c.-billed ::1une, Rhinoceros Auklet., and Tufted ?uffin. Armecdotal 
infor:lla.C.on on· all other birds observed is pre.se!l:ed in Apper~di:t A. 

PELAGIC CO~RANT 

?ooulat:~on 

A ~;:T"d t':>tal of 2.,474 active nests of Pelagic Cormorant;s were counted 
ou the ... ;.;-=::s of Middleton Island (Table 1). 'Ih!..s is 133 (6,~) more than 
found by Hat~ et al. in 1978, but the difference is -.ell rlthin the li:nits 
of possule arror in counting. It appears that t:!lere has bee.n no significant 
change ~ ~e population of this species on Middleton Island between 1978 
and 198L 

Phenolo~ 

Adul.t ?e.lagic Cormorants were flushed frcm t"Jenty nests on 15 June 
on the sou~est side of the island. Seven of these nests -had newly hatched 
young or pi;rpecl eggs indicating that hatching was just starting (Table 2) . 
This com:!le!lc:=>:nent date agrees with that found by Hatch et al. in 1978. 

For the 20 nests studied, we found a clutcil size of 3.20 with a 
standard de"7!at:ion of 0.89 (Table 2). This is slightly high£•.r, but not 
.signi!ic="C.:7 so, than the 2.84 (SD 0.15) found by Hatch et al. in 1978. 

One ~-a~rldual was fonnd standing ou the edge of a nest on the ~.wrecked 
ship.. r.--; s is the same location as that found in 1978 and the bird is more 
than l..;kely :!le same individual. No s~gn of a sec:Ot:.d- bird was found. 

'I'wo adult Lesser or Dusky Canada Geese wi.th three goslings about 
~.wo -·.weak~ old were found on the southeast side of the island. They may 
have bee::. :ust coming down the slope from the top of the island. At least 
one flock of 11-14 birds was flushed from the flats on the southwest side 
of the !.s; end • 
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ensures -:,a~ tile breeding pei;formance of kitt!".N'aice.s is unai:fec~ed by 
human d:!..s~:u:r:,ance • Each plot.: was mapped and 60~2 nest:s were chosen and 
marked ct::. a :naP. The same ne:sts were later ma:rke,; on black and white ~ · 
phatographs of tile plo~s (Apt:,endices B2, B4, and 36) • One or both 
observers :hen spent one day ... at each plot obser-ri-g tile nes~s with a 25-
45:x: telescope. Plots U2 and U3 were watched on li Jane and Plot Ul was 
watched c:t 19 June. The contents of each marked nAst: were observed and 
recorded (~pendix C). The whole process was repeated 7 days later on 
Plots U2 ~d U3, and 5 days later on Plot Ul. 

~wo ~::iwake nesting ar~as on upper cliffs (:igure 3) were chosen 
as dist:1--=:a::.ce plots (Dl and D2). Birds were f1.t:S~d f:rc: ?lot Dl on 
15 Jtme a::::!.d f:rom Plot D2 on 24 June, and the cont:e::.ts of :!00 nests were 
counted c:t :he former and 151 on ~e latter. ·cc::c:rant:s were flushed 
from a se~~:!.ou of cliff on 15 June and the conte::s of 20 nests ".N'ere 
cotmted.. 

BEACHED 33D A.'ID ~.AL S!JRVEYS 

We sur.reyed the entire c.lastline of Middle!:on !sland between high 
and low :::.de lines for de~d s~abirds and marine ::s=nai s (Figure 4). Refer 
to Wohl (:?78) for details of these survey techniques. 
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Table 1. Populations of seabirds cenaused in 1976, 1978, and 1981 on Middleton Island. 

CHNSIIS Alti~A 

j~mnh~_!"._of ~~~ ur U!:.t!!~} 'l'n t ul 'J'olu I 
,, 

!!I~~!_ l~U..~-·-~----..:'! ____ _!!_ ___ _2 __ ~? R 9 Nt.l~!:n !\!n!u -·--·------------
l'ulagic Cormorant 

1976 702 343 85 41 302 11.0 322 14 1,919 
1978 813 279 125 41 439 184 407 53 2,341 
1981 1 t 131 339 14'• 35 330 56 426 13 2,47/t 

Black-legged Kittiwake 
1976 9,294 5,040 1,880 470 8,750 4,521 12,490 14 42,458 
1978 21,352 12,202 6,666 1,101 15,)54 7,083 11 ,1,69 20 75,247 
1981 23,1,1,9 20,615 13,280 3,605 5,2jJ ':l,/19 10, J'n. ldO 02,005 

1'otal Murre a 
1976 1,149 4,333 149 0 0 0 220 0 5,851 v" 
1978 2,798 3,370 275 0 0 0 360 0 6,803 
1981 2,573 2,609 162 0 0 0 177 0 5,521 ·-· 

'fufted Puff:Jn 
1976 195 190 4 20 290 46 11.0 30 885 
1978 J'lO 180 0 15 J I 0 ](,() 470 55 l,·t:~u 

1981 22"/ 241 11 0 25 134 6lt 30 ., J2 

'~·~ 

l ,'\ 
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:able 2. Con~ents of nests of ?elagic Co~ra::s on 
Middleton Island. 1.5 June 1981 

~umber of Eggs and Young* ~an 

0 1 2 3 4 5 ::utch Size 

Numbe= 
of 0 1 3 7 9 0 ;.20 
Nes~s 

* = :;:ree nests contained newly hatched young, t""..;o c~hers 
c::n:ai:led both eggs and ne-wly hatched yonng ~ anc t""..;o 
~r= ~ad pipped eggs. 

~~ty-nine nests were found scattered over ~= south end of the 
island (':able 3) • Approximate:ly one half of c!lese ::ad already hatched 
eggs. .::he oldest chick observed was about 5-9 days old iildicating that 
hatc~"'-g commenced around 6-10 June. These facts a=e in direct agree!!lent 
rith ~e :.reeding phenology fcund by Hatch et al. i=. 1978. 

Of :he 14 nescs which cor<.tained only eggs~ c=.e average clutch size 
was 2.7: (SD 0.47). This is very close to the 2.89 (SD 0.32) found by 
Hatc!l ec al. in 1978. 

Pooclat:ion 

iie counted a total of 82,885 attiwake nests ~ :he cliffs and ::lats 
of !-!::.:ieecon Island (Table 1) • This is 7, 638 (10:) :10re than counted by 
Hatc.!l ec al. in 1978, and we suspect that it represomts a small but real 
inc::-e.s.se in the breeding population. 

Phe~o:c~ 
-- i 

!gg laying was in progress wilen we arrived~\..-~dd~eton Island 7 and 
cont"''""ued at a slow rate throughout our studies • ...,.rr~tteen percent of all 
·nes~s ~eld at least one egg be~een 15-19 June~ and ;his decreased to nine 
perc~:: one .,..eek later. The number of eggs per . ..nesi inc:.-eased from 1.49 

\ 
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Table 3. Contents of nests of Glaucous-wi:l.~'!d Gulls 
on ~ddlet:on Island, 14-24 June l98l. 

Number 
of 
Nests 

4 

4 

1 

1 

1 

2 

1 

1 

4 

9 

1 

- --------------·-------
Contents 
of 
Nests 

E:Dpty: no s:.gn of young 

One chick: ages 2, 2, 3, and 5-9 days 

One chick plus one cold egg 

One chick plus one dead chi.ck half out: of egg. 
Ihe l:ive chick was about 2 days old 

One chick plus one pipped egg 

Two chicks : ages 1 & l, and 2 & 2 days 

Two chicks plus one wat:m egg 

'!1lree chicks: ages newly bom, 1 day, ind. 2 days 

• Two warm eggs 

'rhree warm eggs 

Two 110rmal eggs plus one nmt egg, all wa.r.n 

--- .. 

in thew fL.-st week to 1.67 in the second week. Compareii with data obtained 
by Hatch et al. in 1978, this pattern suggests ~t kittiwake egg laying 
was about two weeks later in 1981. 

Prod.uc~iviry 

By 24 .June, 91% of all substantial kittiwake nests contained at least 
one egg, and the average clutch size had increased. to 1.83. Considering 

.that egg laying was not yet: complete, these f~gures ecmpare closely with 
those. obtained from good quality sites by Hatch et al. in 1978. Unli.."<e 
Hatch et al., we found 110 significant: differences between the various sub
colonies tila.t we studied (Table 4) even though we made an effort to use 
the same or comparable sites. 

COMMON ~ and TRICK-BII.LED MURRE 

Po oulad. on 

'We couc.t:ad 5 ,521 murres on the cliffs of Yi dd!et::m Island (Table l) • 

l: 
I i 
I 
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' ' 
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This :..S 1,2.82 (19%) less th:;.1n fou=.d by Hatch =~ al. :.n 1978. We feel that 
this :~:::e~ence is probably more a reflection of colony attendance than of 
an ac::-=i difference !.n popttlation size. ~--

~ few scattered eggs of both Common and :ai~~-billed Murres were 
found ~ ledges just below the top of the c~fs, and it was apparent 
tha~ egg laying had yet to reach its peak. ~ would put the 1981 egg 
lay~; ~er=aps one week behind that fom~d by 3atch ec al. in 1978. 

Phe=.o:czy 

·.;e dug up one burrow of a Rhinoceros Auk.le~ and found a single egg. 
The egg ~cn~ained a feathered embryo about 5 ~ long. This would be in 
agre::::::.t · .. -ith the breeding phenology found ~y !!atc:.h et al. in 1978. 

PoPula.=:.on 

~e =ace a general count of adult Ttuted ~f~ sitting on the cliffs 
of ~:L:C:.eton and came up w:i.th 732 indi.v:Ldua.ls. Tbis is 588 (45% fewer than 
found ~y =tatch et al. in 1978. However. we overlooked a nll!llber of areas 
dur::!..::.g '::ur count and •.o1e suspect that th(':re bas not been a significant change 
in ~= ?Opulation bet".¥een 1978 and 1981. 

Pheno:·=£7 

i.le dug up one Tufted Puffin burrow and found an egg •rith a 1 c::n 
eunin:::. This would be in agreement with the '!:!reeding phenology found by 
Hate.!: et al. in 1978. 

~=e results of our beached bird and mammai surveys are presented in 
Tables 5 and 6. In general, fewer bird speciss and numbers were found 
than :.::. past years. This is pvssibly a refle~::ion of the generally calm 
and s·~~y ~eather which has prevailed in the v~ddlet~n Island area this 
year. :-ne number and kinds of marine mananals found in our surveys was close 
to;~== found in previous years (Table 6). 
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Table 4. Contents of nest8 of 1319.~k-le,gg~d- l<:f.tttwekee on ~Uddleton Island 

15-19 June 1981 22-24 June 1981 

Number of Nests Conta:lnins_ X Clutch ~ Number of Nests Containing X Clutc'h X 
t:olony 0 egg 1 egs 2 egg 3 egg Size Eggs/Nest 0 egg t egg 2 egg 3 egg Slzc Eggs/Neat 

Disturbed 
c· .. ) I I ·/ 1. 

Dl 17 65 11.6 2 ?t (I 1.66 1.52 

D2 .... 9 19 121 2 1.88 1.77 

1 
Undisturbed 

U1 8 15 37 0 I. '• 1.71 1.48 6 12 42 0 1.78 1.60 

U2 11 7 43 0 (. I 1.86 1.52 8 5 48 0 1.90 1.66 

U3 1'2 14 36 0 (, 2.. 1.72 1.39 6 19 37 0 1.66 1.50 

Total 48 (,·• •. " 101 232 2 11 I 
~J' J 1.70 1,1t9 29 55 24'8 2 1.83 1.67 

h 



r I , 
I 
I , 

r 
l ' 
r 
I , 
i, I 

r-'l 

I 
I : 

r 
l ; 

r 

l ' 

I 
l ' 

r 
l : 

!"""" 
I 

l. ,-

,.... 
! 
I .. 

r~ 
! 
(,' 

r
i 
l 
\, l 

r~ 
I 

! 
t, ·' 

:able = Dead birds -. 
beaches on 

Spec:..es 

Nor-=.er=. :: .. -,ar 

Pelagic ~r=orant 

G laue ou.s --.-:..:: ge d Gull 

Rhinoce::-~s ~et: 

Tui-=ed ?:1£!~ 

Black-leggec litt:iwake 

Han or Seal 

Steller's Saa Lion 

and ma:liiilals found on su..--;eys of 
m.ddle~on Island. :4-26 .:u:ne 

Surve.'T Area 
1 2 3 ' ~ 6 ...; 

1 0 0 0 :J 0 

0 0 1 0 0 0 

0 0 0 
,.. 

0 -
0 0 1 0 0 0 

0 0 0 0 1 

1 1· 2 '! 0 1 

0 1 0 0 z 0 

1 0 2 0 0 0 
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of re.sults Tab:: ... :.:=Jar is on of beached bird and :namma1.surveys, 
J. -

~::d.:Ceton Island: May-August 1976-1978 and June 1981 
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I 
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No. No. No. No. Km of 
l Birds/Km. Bird Species Mamma1s/Y.::J. "''"· '•a] Species Surveys 

.. ..., 
I 
I 

i I Su....-rey ~to. 
, 

19i6-l..9i8 1.71 11 0.04 1 24 
r-
I 
I 

l.: 

1981 0.67 2 0.33 , 3 .... 
':ol:a.J. 1.59 11 0.07 2 27 

r 
I I 

I i 

Su:-;ey ~c. 2 
1975-1978 2.35 10 0.40 3 20 
1981 0.25 .1 0.25 1 4 

r~ :o~a...!. 2.00 10 0.38 3 24 

I I Su_-vey "So. ... 
~ 

r 

! I 

l9i6-197S 0 
1981 1.00 3 0.50 1 4 
'!o:al 1.00 3 0.50 1 4 

r~ 
l 

Su_.ey ~o. 4 
19i6-l?iS 7.43 11 1.29 2 7 
1.981 1.00 2 0 0 2 

~"""" 
I Total 6.00 ~l 1.00 2 9 
I 
I I 

Su:-;ey !ic. 3 

r 
I 

1976-:!.978 0.40 2 0.20 1 5 
1981 0.60 2 0.40 1 5 

( I 

':ot:al 0.50 4 0.30 2 10 

r..., 
I . 

l I 

Su:-;ey "So. 5 
19i5-:97S 6.14 10 0.29 1 7 
1981 0.40 ~, 0 0 5 -r 

i : I, 
:o-cal 3. 75 10 0.17 1 12 

l 
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Append.i:t A.. L.ist of bird species observed on !!idcile.~:m Island, 14-26 June 1981 

Numb era Species 3~ding Stat~ 

Cot::mOn Loon 
No~ -her::1 ?ul:na.r 
Pelagic Co:r:norant: 
Red-faced Co1::10r3)'lt 
Lesser or Dusky Canada Goose 
Mallard 
Gadwall 
Pintail 
Gree:J.-wi=.ged Teal 
Northern Shoveler 
American wigeon 
Greater Scaup 
White-wi:l.g!!d Scoter 
Black Oyst:ercat:cher 
Semipaba~d Plover 
WtWlbrel 
Greater Yellowlegs 
wandering !at::J.er 
No~!ler: ?ha.laropt~ 

Coil:!IlOn Snipe 
Short-bi!led Dowitcher 
Weet:ern S.andpiper 
Least: S~iper 
Glaucous Gull 
Glaucous-~~ged Gull 
Herring Gull 
Black-legg!!d n.t:t:iwake 
Common~ 

thic..i<-bill.ed ~e 
Rhinogeros Auklet 
Tufted Puf!in 
Tree Swallaw 
Bank Swa.l.low 
Winter Wl:""-!1 
Orange-c~~ed Warbler 
Rusty :Bl.aci:bird 
White-~ged Crossbills 
S ava:mah Spar-ow 
Lapland Loc.gspur 

1 
1 
Abundant: 
1 
Flocks of 
Uncommon 
3 
Common 
Uncommon 
Uncommon 
4 
Uncommon 
2 
12 
Abundant: 
3 
4 
1 
Abundant 
Common 
5 
7+ 
Abundant 
1 
C.:nmncn 
6 
Abundant 
Common 
Uncommon 
Common 
Common 
Uncommon 
Uncommon 
Uncommon 
Uncommon-
1 female 
3 
Abundant 
Abundant 

11, 14 

~i=ter plumage 
3~=i found dead on beach 
Nests, eggs, and young 
Si-gi e bird on nest:· 
1 ?air wi t:h 3 small ·young 
Yet=lg 
Unio.own 
Yoel.g 
t':tic:::ow~ 

U:l.ic:lown 
Unk:lo•~ 
Unk:lown 
Doubtf-ul 
Te:-_l.torial pairs 
Young 
DociJtful 
Doubt:!ul 
Dociltful 
'Ie::_it:orial 
Yot:ng 
Doubtful 
Dcn:btful 
Te:-_.!.torial 
Doubtful 
Nests, eggs, young 
Doubtful 
Nests, eggs 
Nests , eggs 
Nests, eggs 
Nests, eggs 
Nests, eggs 
'Nests 
?~bab1y 
!e ___ :t:orial 

'Ier:it:or!al 
Doubtful 
Dociltful 
'!otm.g 
Young 
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Appendix B:t 

Undisturbed Black-legged K:lttj,wake Plot Ul 
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Appendix B2 

Undisturbed Bla~~-legged Kittiwake ?lot Ul 
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Appendix B3 

Undisturbed Black-legged Kittiwake Plot U2 
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Appendix B4 

U~disturbed Black-legged Kitt~wake ?~ot U2 
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Appendix BS 

Undisturbed Black-legged Kittiwake Plot U3 
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Appendix B6 

Undisturbed Rl.c!ck-legged Kittiwake Plot U3 



.. 
. . ' 

,.1-

'• . ~· 

[. 
., 

-~ 

[ c-·· [ 



r "' 
\ 
i J 

~ 

I 
I 
l ' 

Afpendix C. Number of eggs in marked nests of 
r- Black-legged Kittiwakes 
I 
I 
' " 
--"":""-*"'" -
r ~est Colony U2 Colony Ul Colony U3 

Number 17 June 24 June 24 June 2.4 June 
I . 

r 1 2 2 0 1 i 
l. 2 2 2 2 0 

3 2 2 0 2 
!"""" 4 2 2 0 .1 
I 5 1 2 2 2 ,_, 

6 0 1 0 2 
,.._ 7 0 2 0 2 

[ ' 
8 2 2 2 2 
9 2 2 ? 2 
10 2 2 2 2 

l: ll 2 2 1 1 
12 2 2 2 2 
13 2 2 2 2 

r 14 2 2 1 1 
l ' 15 1 2 2 2 

16 1 2 ? 1 

r 1j' 0 0 2 1 
18 0 0 2 1 
19 2 2 2 1 

r 20 2 2 2 2 
21 2 2 2 2 
22 0 0 2 1 
23 2 2 2 2 

[ 24 1 2 
25 1 1 2 0 
26 2 2 2 0 

n 27 2 2 2 2 
28 2 2 2. 2 

l.' 
29. 2 2 2 2 

l' 
30 2 2 1 2 
31 0 0 2 1 
32 0 0 2 1 
33 2 2 2 2 - 34 2 2 2 2 

' I 
' J 35 2 2 ? 1 

36 2 2 2 2 
!"": 37 2 2 2 1 

; : 

I • 
38 0 0 2 2 i 

l' '· I ! 39 2. 2 2 2 

I 40 2 2 1 2 

l j 

r 

~. ' 

""'~ 

'c.,' 
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Appe::.dix C. Cont::Lnued 

Nest . Colony U2 
Numbe:- - 17 June 24 June 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 

2 
2 
0 
2 
2 
0 
2 
2 
2 
2 
2 
2 
2 
2 
2 
l 
2 
2 
0 
2 

'"1 
1 

2 
2 
0 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
0 
2 
1 
l 

Colon! Ul Colony U3 
24 June 2..4 Jane 

2 2 
1 2 
2 2 .. 
2 2 
? 1 
2 1 
2 0 
2 2 
0 2 
2 ., 
2 0 
2 1 
2 0 
2 2 
2 2 
1 2 
1 ? 
1 1 
1 1 
2 ? 
1 ? 
2 2 
1 2 
2 2 

2 
1 
0 


