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igcrsasing oriern of abundance were ul:uuQu**Wlng&d SUliz. Turhad
cuffing. wormorant species -_Horned vu“ln Rigeon Guillemotzs.  and ;
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INTRODUCTION Ll

dn March 24, 1989, the oil tanker Z.««dN ,&LDEZ :an Agroundg,

Toiilin
i..Z2 million gallons of crude—eil intc Frince William Sound. Alaske.
Sliact =2t al. (1389) staté that approximately two millicn dallcns o L7n
cf o011 sscaped the velgtivgly{Sheitered waters of Prince Will.am Sceurs
SEtwEen Marsh I1 and &pril 9 and antsrad the Gulf of Alatha I tha
One month period immediately following the splll. weathe ¢ -:. 1, teo=
Form oF wousse. tar 2alls and shéen was trapsoortes Dy Mar Lre
zurrents and driven ashore by Spring storm tides on beaciss o' I AT .
nenal Janinsula. Barren Islands. lowe: Cack Inler, Kodiak Araniiwloagc
and Alaska Peninsula. including kKatmal National Park and Frazer .o
{Katmal NP, T T T
Jii oon the beaches af'KatmaiwﬁP'waa firzt documentad by Jutioqal o

o L
Service (NPEY field personnel near Cape Douglas on Aoril 1S, Ly

the week of April 22-23, moderate to ttrony southeast winds combined
with prevailing currents in: the Shelikof Strait tc drive cil
Southwest. An aerial survey conducted jointly by the Aalaska
Cepartmaent of Environmental Conservation fADEC) and the National )
Jceanic and Atmospheric Administration (NOAAT on April 22 confirmed
that concentrations of mousse extended the length of Katmai NP along
ttz Shelikof Strait coastline {Piatt et 2l., 1989). Within the
boundaries of Katmai NP, 0il impacted supratidal and intertidal
coastal habitats, benthic substrates, and nearshore and offzhors water
columns. TR T e T ) :

R

R

rds found 1n Alaskan watsrs may 2l
or exceed the total number of seabirds present elsewhere in tre
remainder of the northern hemisphere; densest concentrations goour io

The estimated 40.3 miliion seabi

the Aleutian Islands chain, the Bering Sea, the Gulf of Alaska. wnd
along the Alaska Peninsula (Sowls et al. 1578, Gould et al. i
DeGange and Sanger 1986&;. This abundance of breeding seabirds

constitutes an ecological resource of global significance.

Study area

The isolated wilderness coastline of Xatmai NP extends fiom =~he mouth
of the Kamishak River in Akumwarvik Bay (59 OL°N. 154 12°W) in tns
nQrthwest, thegugh Cape Douglas at the mouth of cook Inlet {58 =1'N,
133 15°W) in the east, to Cape Kubugakli in the Shelikof Strait =z-
54°N. 155 05°W) in the southwest (Figure 1). Portions of the
coastline consist of steep-walled fjords and jagged headlands with
offshore islands, sea stacks, and reefs. Other areas are deminazed oy
wide bavs, tidal lagoons, low-1yving marshas, grasslands, or mois:
rolling tundra.The overall shoreline length, including the many
islands and concave bays within the park totals approximately &iZ km
(382 miy. Sl :

A genersl description of the,végetation types of the Alaska Peninsyli
1 detailed information on the flora cf tne

.15 found in Murie (1959) and
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Study obJectlvasi

5. th elat e\abundance and local nopuxdub g =
distribution of”seablrd d thalr breeding colonies within katma: NF °
during the summer: of 1989' Most of the species discussed are nian., .
mob:ile, both thelr abundance and'thelr observability vary with tims of
dav, weather, txdal stag‘ and ‘breeding cycle. Bacause of thesz
factors and other sources of Vaflablllty.’lt is very difficult tc
identify and gquantify w; precision, changes in these populaticns.
Nonetheless, basel1ne 1nventory data of this type are criticalls
important in manztorlng the status of beablrﬂ populations.

This report dacumeh

l}m document the summer eaablrd species composirion and
abundance 1n the nearshore watars of Katmai NF.

_rdocument rolony locatlons and count the number of nestiryg
birds oresent*at ‘colonies;

Sy N

.
-

'dorumant impacts on seabird resources result ing from ciling
.of beaches and from 011 damaae assessments and clean-un
opnratlons. Rk s
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compare 1989 :eabx ad beraus rezueits with passii

vallable ftom‘pr »ldus_zu‘ve,
S R O L R e
o compare the prevant =D°’A T oCommDIition and ibundasc s ¢
Living ssablids 1o Matia. ME T2 orthese of dead o ows
COZ 1'5-2'. d fo mat K t"-.a'he;. thiougnout t‘hc SLMInE .

3 »-.....u

T

3

Seabyl 33 whichk ﬂltlal.y survise direch exposure bto oll Lat mins
Efvivoament may later die as & rasult of higner SusSIegtiki_ity to oL
Irieases and oredation. : More subtla. long-tarm detoimeccul PEITTITME
populations may also- be dh*;glbthu. tncluding dec: eased o sdacta .-
and survival of young: According to Holmes and Lronshaw 1377 s
azute ssabhird mortalltv fellowing an o1l spill may occur due sithe:
shvsical e~ternal or tystemic effacts.
Phyvsical/ externa¢ effnct~ include;
1t ﬂllmlnatlon of - t*apoed air between feathers, resulting 1n
loss of bouvancy. and/or increased body weight. leading to
phv51cal exhau"tlon and/or death by drowning,
Z contamlnat4on of fllaﬁt featherc affecting aercdvnrami.
oroperties of wings, mealrlnq or preventing flijht.
I additional body welcht and impaired mokbility leacing tc
reduced abllxty to fordge, affecting nutritional status
41 reduction in thermal 1nsulatlon resulting in 1ncrna:ed
metabolic requ1rements. therefore increasing facd irmtuake
necessary to malntaln body temperature, resulting i~ death
by starvatlon or exposure.
Svstemic effects include:io

1) tox:c effects to adults brouqht on by ingestion of food
and/or water: contalnlnc petroleum or through preening

activities,

21 inhiBition or termination of embryo development as a result
of 0il contacting edg shell and impairing gas exchanze
and/or by penetratlng 2gg shell and killing embr,o Jdirectly

3} 1nh1b1t10n of eag laylna and/or reduction of hatchability,
2q9gs laid through the ingestion of a single large .xose of
oil" by breedlng adults.xt .

,4.5

i

i
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“annual productivity of seabi ' d colomies ma, thus bs 2**s-ted .

JEe

L) increasing nest abandorment Sv aT.ibz ous .o DilyELologlo AL

effects or.:changes Ln\iar;glng Zonclitions
T R U Lo Lo -'ff o

2 reduced hatching success resuitiog From ool =5 aasfs. T1omm
incubating aqults - tnrough eggzhsils t & Tl Dz

:.' RV S S SR 4
or decreased food quality.

43 increased disfﬂfbance by humdéin &Cti Lty A€300L ACend wot
monitoring and ‘recovery of oil! =pill through inciezzes =z
abandonmentﬁandfihcfadsed/temoorary AOSERNCSS Mi2a Loduda T Lo
anid breeding.” o '

3 Jdivect morntality“from contact with oil.

U.€. Fish and Wildlife Service (USFWS) cumulative Carcass recovery
Eotals for the entire oil spill area (current as of Septemper 13,
19893 included 34.434 dead birds and 18&% oiled, live birds. of which
295 subsequently died in captivity (P, Benson. USFWE Information

Specialist. Alaska Maritime NWR, pers. comm. 1989). APOro>imatelv 2E%
of recoverad birds were found outside of heavilv-oiled Prince William
Sound (Piatt et ali:1989). - - ' :

B Pt Yo S o R
Secause they were present in nearshore waters at the time that 1) was
drifting through the GUlf of Alaska and Shelikof Strait and oscause

they forage in concentrated flocks, diving species were Feaviily
impactsd by oil-related mortality. Of the total rumber of desd oiric
recoverad by USFWS, 83% were members of the diving family Alcilae.
Although they are Alcids, Tufted and Horned puffins were not initiall.
heavily impacted;-these species typically remain far it sea until
after May 1, thus they comprised less than one percent of all asad
birds recovered (Piatt et al. 1989).

Bioclogists estimate that the actual number of birds killed during ar
21l spill can be from 10-20 times greater than is indicatad By Lo
number of beached birds recovered: carcasses often sink. becoms Lui Lea
i% sand and dﬂi@is on shore; or are carried away from beache: oy
predators, tiﬁi%i'an§ cgrzents (Vaquist and Nishimoto 13397,

-
S

METHODS
Assessment of the'reibti@é‘%Ulnerability of marine-oriented sgeciss to
oil-related mortality is based on an extensive analvsis of seabiid
bivlogy conducted by King and Sanger (197%). 0il vulner-ability

f

indices for all .species discussed in this report appear in Appendir

A -
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Soecias observed during this SLudy wers 2ICaz1onall. consslidarses -
. zczlosically and/or phy‘ﬁlfééeﬁe’tL-ﬁa“l"i, 2ialed grouns el PESRFENTR SPPENS

soc Murrelet spp., Scot=i. spe. . - ireciss SN SPECIBES 1 oun Momes

47 % aoreviated using & FHUr-iattsr tu.oconic aiphakbetic Coaing 2.1 . em

“aFFd on & system used by the USFWS (acosndss b o

insEntor, Hati wers o citded SN COLon, Itabus Fecor.d Sheebs wi. % 4.2

CAmML v uzed by the LISFE ?dk“§Edbild LOdnts o mppend, o

¢ . . . -

Coastal survey units

SoroIomTAaratise ouraosesﬁf;he Kabinai NP Zcast was suodivided ..oz .=
~wazial urvey units.  Numbers of zszabyds okbserved were gro ]
analyzsiz according to these units. Jnits were definad on ¢ G F
prominent geograohic Features of the coastline Table 1.

positions of unit boundaries dre shown on the set of L1 topoaraphic
mags 132,300 scale) in:h'accompany this report (see attached magps ;.

T P E

Harbor counts

Harbor counts of seabi&&‘béodﬁétions present in nearshore watars were
conducted by two NPS field personnel from June 26 through Sectember I,
1989. wusing a4 S m inflatable boat equipped with a SC hp outboaiara

motor.,

St

buring harbor counts, the observers ran the boat under power Da, xLis .
toc shorelines at distances of 50-250 m offshore at speeds of >-% - -
Obser.ers counted all seabirds seen (flying, on the water. o1 =r
shore. in a roughly linear transect approximately 200 m wide bizecte
by the oath of the raft. Counts were attempted only during per.ads of
favorable weather (relatively calm winds, good visibility) betwesn
TG0 and 1800 hrs. Two or more individuals particicated in a.i
cbservations: identification of species was made uUsing 7> bincculars
2r the unaided eye. PR ‘

Individuals vary in their ability to rapidlv and accurately assz
large numbers of seabirds.- Our use of the same two primary onse:
tnroughout the study should have reduced errors associatad with
myltiple observers. S .

v
e

Colony counts

ar

% S

For zhe purposes of this study. a "colony” was defined as any LLlis
where more than one pair of one or more species of seabirds nest:.
Counts of individuals present at colonies were conducted from Jurs "=
through August 2&6. 1989. Using a 5 m inflatable boat ‘equipped with ¢
hp outboard motor, two NPS field personnel completely surveved all
colonies. counting numbers of individuals present and numbers of
individuals in incubation posture. Unless access was prohibited oy
.rough se2as or cliffs, landings were made at all coionies.

5
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i SEATA N |
Opservations were made«from fhe wa ter'surface 3¢ Fromoiand, weiohie s ) \ﬁ
aave the better perspectlve’far i 3icen sceciss ana c2liAw.  Islasd:
we: 2 walked whenever possak or n@st counts of i SundenEstang

2l aucous-winged Gglls

TELR wera collectedﬁ. © smpcsition. rumbar 5F Sests, Fs@r .o
ang =Tatus of eggi“‘ and eviaence of attx»;t, By BiEiellc g
aumans . Lounts wera’ dttembtad primarily duricg pericds <f .. olsz
westher ' relat 1Jelv calm winds, ‘good.vlalbilityd te*wee SR T annlEL
nes. Jiled specimens ware ccliected in chemicail, cisar 3La.: a-% .
witn Teflion :oated 11ds for hydrocarbor anaivsis.

- (XA £ NP
=il soeciss Had d1~tzngt Nes txnm nabits . thus, diffarent TR b
wars nacessary fok ea;h}spﬁ’1 £ in order to obtaxu S LEIT BT limat: Of
the number of braedlna oaira.; Burrow ind cravice westirx ST L2t wE -
especially difficult 'The fmlxowlnc def1n1t10nz were used to sStimars

numbers of braeding pairfs. 5.
Cormorants 7 Countsg. of*occupled nest-sites: on very hiznh ladges
2n which nests could not be :een‘ occupancy by adults was used t
'identify nest-sites. . = . ’ B
AUCRUS =W ine Gulls. . ‘When ashore., strip censuses of aesus: ,
from tﬁe inflatable boat counxs_cf sitting adults:'foitErers were not

counted 5. ,
Kittiwake ; Count' of occupied nest-sites.
Pigeon Guillemots. r Counts of birds perched within suitakble
nesting habitat, i.e. exposad rocky faces, '
Parahkeet ghlg;g .Counts of birds perched on rocaz.
Puffing. Counts of every adult seen both on land at & colony i

on the water within® 500 m'"thesa are certalnlv mlnlmum estimacazs o7
the number of breeding pairs. -

Black gvgterggtgnars*- Counted pairs of adults, then atzaahed

voung were visible:
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P £ of Mo, Fedmar o ro Jape I1btoalia
Tiktugitak T.: tdhtal =hi gi:1ne J.stEel# .
CTab _;Iktucltak to k&D“ mtui“@;v;“. 30 2eddie s
Ylktualtak o botal shereliss distanzse of (40 &
CMISZY . Cape Stushagvik to Cape Xullak: total shcreliss

dlatance Qf 2C.8 wm

fﬁLaoe Kulﬁak to Cape uull total ﬁcrellnk distance -

kD
e
L
i
U

ak: total shoreline distancs

thUKAY - Fape Ugyak so Cape Nukzshak, excluding Nukziab I
L total shorellne dis tance of ©8.5 km

*1¢qpeiﬁukshak to Cape rhxnlak Cwizh Nukzhak I
SR g{itbtalrshoreline dist. of_ao-w km

{SWIK) o Fapa uhlnlak to Sec. 9 MW of siukpalik I[.: botal
A - r dlatance of 33“o km

-

(SHAK}  Shakun Islets and Shakun Rock: total shoreline
dlstance of 1. 5 Km

P‘C\'-‘T\L‘

(KTUK) Kiukpallk I.: total shoreline distance of eLa n

(FOUR)'W;‘Sec. 9 NW'of Kiukpalik I. to Capa Douclas.
" including Douglas Reef “total shoreline disztance

‘-of 40.0 km ’

i'Cape Douglas to Douglas River. including Zukoi Say
o and Dcuglas R. delta islands; total shoreline :
ﬁ*‘dlst of 84 .8 km ’ .

rsaaw VJShaw ;:; total shorellne dlstance of 2.2 km
{ KAMI) }7 Dobélés-ﬂiver to Kamishak RiVar;”total

" shoreline distance of 30.4 km

~
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Locations of colonies are plotted on a set of 1: topogiaphi
F1:23.360 scale) which arfe attached. Fizescn suillemat: oft i
nest colonially; therefore. their counts were lumped inmte trme ne
Zolony site of any‘épSCKaserL;gurboses of r2porting.

)

!

w2 &
O FJOom ¢

i Loy aarmal wer o sesl Taoh
re collected by NPT field versonnel, and Exxon-contractss csic
L2 and clean-up crews, Bird carcass data From the A-2 41s :
ch includes hatmai NP. were compiled and mace availabile to thz NPT
v thiz recort by perzonnel at the USFWS, <odiak.

Fow f

RESULTS AND DISCUSSION ° '

LE

4 g T =
ECRN S T e -

Harbor counts

Harbor counts were conducted over a distance of 574 km i3ed mi. or
94%, of the Katmai NP coast. 4 total of 25 species of zeabirds
(including loons, grebes, shearwaters. ducks, sandpipers. clovers. and
others) was identified: this figure represents a large proportion of
the seabird species kKnown to occur in coastal portions of Katmai N2,
Seabird species count data for 1989 by coastal survey unit are
presented in Table 2. A grand total of 15.834 individuals was
obtained during our ‘observation periods. Seabird density was guite
variable from one unit to_another. Table 3 presents the obsarvedy
density of seabirds ranked by survey units.

Particular species were especially abundant or scarce i certfsxin
cocastal survey units, while other species were evenly distributsed
Ehroughout the entire study area:

Cormorant spp. were most numerous in TAKL and KATM units. but
were not recorded in six other units;
B e T -
Harlequin Ducks were recorded in 13 of 15 units; their abzence in
KIUK and KAMI units is likely a result of a lesser amount of
. counting time spent in those units:

Scoter Spp. were recorded in 13 of 15 units and appeared to fa
relatively sheltered, shallow bays. Flocks of 50-100 indivicu
were commonly observed: large rafts of 400-3C0 individuals wer
noted in MISS and SWIK units:

.o
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\
Tar.T Z ad Cv suUrvey un:i
Sean.r
dzvz L v
<P
SHAK ) 1.8 e34. 0 .
SHaW 3.z 433 -
DAKA 22.4 Lo
KTk .4 e d
KULT 28.T. S5C. 1
ALt KT 3 141
mMISs o e 2¢.8 I9.¢
SWIK 33.5 35.1
KAFL 27.2 25.0
KaMI 30.4 24.8
KATM S IL 0 T aa.B 2z.8
FOUR 7T a0.0 1e. i
TAKL . 77 T 140.8 12.4
pous T 54.8 3.5
KUKa =« 7. B8.O 7.3
- R |

PARK . €12.7 25.8 1
TOTALS 7 7 1

Glaucous-winged Gulls were the most numerous sgeciss
opserved during harbor counts. A total of 3864 individuals was
obtained and this species was recorded in 14 of 15 units, being absant
cnly from the FOUR unit;

Black-legged. Kitfi&ékeé were noted in 8 of 1S units and were
countad in numbers > 200 1nd1v1duals only in KULI unit;

Plgeon Guzllemots ‘were’ observed in every survey unit and
were most nu ous in HALL and SHAK units. This species is widel,
**scrlbuted & not abundant, throughout coastal waters of Katmai nP:

hyr (Marbled and Kittlitz) murrelets occurred in
low numbers in 13 of 15 units; no particularly dense concentratizns
were noted. however shallower bays appsared to be preferred:

Tufted Puffins were abundant in HALL and SHAW units, in
close -proximity to the largest breeding colonies in Katmai NP.
Several survey units with little suitabls nesting habitat yieslded ro
Tufted Puffin observations; .
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Horned Pufflns were dlst butﬂd abro«a'survev un;ts in a manne:
similar to Tufted Puffins.--but- umrw mush o less abundait '
-Jn-ent*atlons of ] 100 1nd1v1dua;~NQCVUfrﬂu ;n “HAalL. and J%AF unlt,.

Colony counts

srabird oreeding ,oxunles uﬁrﬂ Lated it 2% :ltah within Xatid. ~&.
Amcng  those species which naet‘ln large QOIOﬁIEb. Glaucous-wingeo
Sulls and Tufted Puffins were the aost common species (Table . , _
“Larae numbers of cormorantsl Horned- Pufflns and Black-l=ggec : . L
Cittiwakes were also observed at’ elonies. : ' TR

TABLE 4. Estimates of numberz of breeding pairs by species at
colonies along the entire Katmai ccast.  Pigeon Suiilemcts ars not
listed bacauss thnlr ne«t~sltes were often dispersed rather thar
aclonial., .

Species ast. #

e o - breeding
- R pairs
4 A
SGWGU. s L 200 2197
TUPU © & wwe & o 1622
Nco 0 9 T 940
HOPUY . - - » 5 .. ’ 754
BLKT . - . 3. . 442
2 & 22

PaAU

Mixad species volomes at Nlnaglak Is. in Hallo Bay and at Shaw Is.
north of Cape Douglas contained about a thousand or more breeding
pa.rs (Table 5). Estimates of over 300 pairs were made at 7 other
eolonies:  N. hvik, Ht.,Pedmar cllffs, amalik Pcint Island. Stacks
© 3W of Cape Gull,, Nukshak Island. Shakun Islets, and Kiukpalik Is.

" 3laucous—-winged Gulls bred at colonies throughout the coast.

Cormorant species were ‘similarly dispersed with relative :
soncentrations at Mt. Pedmar cliffs and at Amalzk Point 1s. Black-
legged Kittiwakes nested at only three 31tes with 73 $ of the breeding
pairs concentrated on the Stacks SW of Cape Gull. Concentrations of
both species of puffins occurred at ' SRR
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’ABLE 5. Estimates of breedinag pairs by colone zit: anc Foeciws |
igecn Suillemots which were -often dis Peirsed 2Luig LG seot o oF
screlirme have been reported - under: nearest -l sne Plte. Zolor. sy tes
1r = Llﬁntlf 2d by the abbreviatisy for the <oastal MRy gt aned ciwe
initials oF the name of thﬂ eite witHin, that un:it as VR AN TRL Tr tae

dAttached maos, '

= = = 202C 12
SRE - "Nw GWSU °‘h’ mmu paw: TURU HOPL 8L0Y  ToTaL .
KATH nF 2 95 o 1oc o o122 ¢ oz
KaTh 4P I3:i 204 T R 0 I X
TAKL T ¢ 3 G - e ¢ i o 1
TAKL WT TN 3 I a 3 1
TAELOART 2500 175 - 00 2T 0 os ¢ I 4§
MIET 48R - g 5p DR 0 3 0 : il
KULT 3WKC & 0 Cs 712 0 o 0 u 1z
KULT I2¢3 0 42 0 4 0 1 g 1 20
KULT SSC6 0 52 325 _¢. o 0 1t o0 3%z
KAFL INCG 0 32 n g ) 12 2 J A
KUKA KT c 8o Cs v 0 0 0 0 5 g0
KUKa JT 4 36 w0 9-=n0 0 0 0 0 50
KUKA CWTI 42 0 o -0 C 0 4 0 4é
4 KUKA xPS a3 0 38_..0. 0 0 v 0 I8
fugnact’ Reels KUKa YR 0 14 0o - o 0 0o 0 1 13
OwkshokTe 4, LD SR B £ 3 126 2 70 210 L als
HALL T3WN @ 0 0c.38 20 0 0 5 63
HALL NIIS 0 434 0 9 574 115 71133
SHAR ROCK @ 6 79 0 -9 0 a v 7%
SHAK IZLT 9 190 0+« 163 0 155 120 I bai
¥IUK I3 O 140 0 106 0 7 48 7 308
FOUR DR 0 0 0 0 0 o 0 25 5
DOUG BNSE 0 32 0 . '0_. 0 . g 19 o 56
DoUG 3PC 19 0 0 4 0 40 32 0 25
DOUG SPR %0 35 6., o o 0 6 0 121
CP 2L sHaw I3 0 300 -0 29" 0 634 3z 11 1007
KAMI DRIS 70 40 : 0 =% 77 g g 0 0 110
KAMI Bayl 0 0~ 0 "1 0 19 L 0 zl
. TOTAL 940 2077 442:7622 - 22 1620 744 66 4533
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Mukshak 1s., Nimagiak Is: bahakun Iclﬂt@.‘ ana Shaw 13.3 & breéding
concentration of exclu31vely Hurﬁﬂd Purfine was fb&ur»wd it N,

Kasnsik.  3Small aggregatlonswe%r eeding - Parak=et autlets: oocurred o
the Tsland SW of Ninagiak’ and of, Blagk Dwster.atchers on Douglis Reef
and-or Shaw Is.: Aggregatio Pigecr Guillemots were obaer vad at &
fow 3ites, but their nest-sites’ uerﬂ'J”ualL4 diso 2Bl ex*anﬂxen
along. the ;horelmu. S : ‘

H.tr-:v riture ‘jom.zments tha*t. mlnute quant ti 28 of crude iy can be toei
1o develooing embryos. Resulta of 01l contaminant analvsis on
roecimens collected durmu thlb“s‘tud:« were ot /2% availanle it ths
time of thlb wmtlnq. i e '

Beached bird counts

These data, divided inte the ioastal survey unit in which 2ach carsass:
was re:oVered,iappear in Table 6. A summary by species appesars . in

Table 7. - ozoT ol **gf;p

i v - . Lt

‘Evidence quests that most o'F the bll”da raecovered along Alaska
Peninsula beaches were killed &round the Barren Islands: and
southwestern Kenai Pﬂmnsula_andmarmed west before being deposited
{Pigtt =t al. 19891 In a corpse drift experiment conducted by the
U.3. Fish and wWildlifae Servicé; 100 tagaed seabird carcasses were
released 10 km northeast of™ the Barren Islands on May 6. Three of.
these corpses were subsequently“ recovered 12. 30. and 3% days later m
Puale Bay, some 240 Kkm southuest of the release site. '

A vast, mau::rlty of those c.arcasses re«.overod within Katmai - thlum’
Park were old, waterlogged deposited in greatest numbers where mousse
concentrations were the heaviest on beaches. suggesting that birds and
mousse had drifted 'in together. Numbers of live birds were observed 1n
slose oroximity to heavily mpacted areas, but they appeared largely

unaffect ﬂd by the oil. e

g
L
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Faczors which influence the. abili¥s "3f 1 iceciss e @ccusr Frliowiag
an il spill include,freaqengy;@f bresding. duration of cost-natal
mare. sumter O>FfF eggs Dér;élut3h1¢andiannyaL TRCruLLIent catse. N

crder too interpret population-cata tellected in seabirg Burvev:i . tne

sliowing steps Are auggesteds

T

: 31te spacific data .on Xatmai NP =seabird breeding <olinis: 4re
n2eded and should be conducted from late May through =ariv
rotember 199G, Cne time “snapshot” monitoring f to.ontas is
not sufficient: it is. critical that activities at several sitaes
D2 followed throughout the breeding season. if variations iq G-

laving, hatching. or fledgling of young zare to be detsctsd.
Indicator species which zan de :losely menitorad ineiude the
=2lagic Cormorant, Glaucous-winged 3ull. Eiack~legaed Kittiwake.
ing Tufted Puffin.

2 Harbor counts should be rapeated in June and July 19%0. This
will allow direct comparisons of the ‘at large” populationz of
s@abirds wtilizing various bays of Katmai NP and may indicate
whether or not birds are frequenting areas of heavily oiled
beachas . T e

2]

Zi Ratmai NP should attempt to 0llaborate with and benefit from a
number of studies conducted -elsewhere in Alaskan coastal waters.
There are also a number of individuals in the region with
2xtensive seabird expertise.

CONCLUSIONS

Seabirds nested throughout the Katmai coast both colonially and as
dispersed individuals. Several species were common breeders;

including ledge-nesting cormorants and gulls, ground-nesting gulls.

and crevice- and burrow-nesting alcids. Breeding cormorants,
kKittiwakes, and alcids were entirely dependent on available fish and
irivertebrates in near shore waters to provision both themselves and
the.r chicks. The less specialized large qulls could scavenge and
forage along the shoreline. Near shore waters were also used by large
numb=rs of Harleguin Ducks and 3coter species which were not chseryed
nesting along the shoreline. The short period over which observations
were made at any one site did not allow for estimates of reproductive
stccess.  Estimates of numbers of breeding pairs can be compared to
those sbserved in previous surveys (see attached records). Results of
oil contaminant analysis on specimens collected during this study were
Mot vet available as of this writing. ’

«
.

@
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. ! APPENDIX A. Species Life Hlto,,y A;:;buﬁts;.

‘ . . .'> !t S

Trie ‘JILOUIHQ llfe «eablra bQ&.ler wiich Oucur on .
the o Xatmalr NP ‘oast ar= pr v ide ‘és aﬂ‘ﬁaol vyl ted referenss
source . For those  not” Fam’l;ar ulth seabird eccdlogy. - Additional am
Lnrnrmatzun la‘&lelan“‘ : refarencas LLtsd 13 &ach

Recent SLi mates. uf nlaskanbrﬂedlnc pqpulat&mn levels are tarsn from

Sowis et al (19783 1979 provides a good sverview Sf the
ﬂistor e ostatus of many the. @eaerd «*ﬂczes present aisng the
Alaske Peninsula. = an- excellﬂnt overall refarﬁnca concerning the
eiology and xlfw'nlstur Sf Lndlvzdual p2ciee 18 Ehrlich et al.
15381, : . : ; -

CFor o ogeneral dlavusclons uf)sﬂab‘rd euoluay 3nd oopulatlon dynamics,
see Ashmole (1%71) and Drury. 197% .. Ainley and Banger (197¢3 and
3anger x1°87s both descrlbe nhe dxats and trophic relatlunsb1pa oF
various seabird spec1es, while Vermeer et al. (1987) provide detailed
information. apec1f1vally about the diet of alcids, King and 3anger .
119791 offer . an excellent treatment of the relative vulnerabxlztv of
various 323bird species to il i their envircnment: il Julnerabxlity
indi: ces lzsted below are based upon this reference..

&-\

Handel 2t al, (19811 provzdes a useful annota*ed blbl-ograbhy_¢f‘ S e o s e
literature on Alasky uater bnrds. , B EEREE R
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APPENDIX A (cont.). Species Life History Accounts.

ey e
i CBRETHIES

Double-crested Cormorag; { Phé yacrc-corg._x auritus) - DCCO (aZI - ?/ f5
Ve S e T

~.

D1l vulnerability indes - somewhat vulnerable . 37°

3 = ?4"%§?7*:7'~33"-‘ ii . G b
Status - Alasha breeding pooulation estimated to number T.000:
pooulation large1y~restrictad Lo westarn Sulf oFf Alaska oo
=1,

Bristel Bay areas..  Katmai NP coastal population laig
confined to :heltered waters zuch as Amalik. Kukak ., 2
Kamishak bavs, ' :

i
|"i.’j

Eie L 20

Dlet - ferd at moderate to’great’ depths on schools of small fish
and benthic crustaceans.  Feed during the dav and znlv o
short periods due to rapid loss of bouyancy of wettabis
plumage. - : e

Nest, - Nests in Alaska”predominantly found on g Lff ledges
WLarely in trees). - Nests consist of a platform of sticks.
3eaweed, and other drift material. Nesting occurs
asynchronously within colonies: older, more experienced
pairs initiate nesting’activities earlier than sther oairs.
Human disturbance at colonies known to result in local
population declines. .

Young -  Clutch size of 5-4 eggs. TIncubation period of 25-2% days. JNCubeha-

Altricial young hatch asvnchronously; hatchlings incudbated tf1 - 30
until about 12 days of age, maintain own body temperature by Hateh /19
14-15 days, fledge at 35-42 days. Qledﬁg <lg

Reading - Dunn, E.H. 19763f"DeVélophent of endothermy and existence
e2nergy expenditure of nestling Double-crested Cormorants.
andor 78:350*356.

McNeil, R. and C:'Leger. 1987. Nest-site quality and
reproductive success of early- and late-nesting Couble-
crested Cormorants. Wils. Bull. 99:262-267.

“wilr
SiegmleCausey, D. and G.L. Hunt. Jr. 1981. Colonial
defegll@ behavior in Oouble-crested and Pelagic cormorants.
Auk 98:522-531.

vermeer, K. and L. Rankin. 1984. Population trends in
nesting Double-crested and Pelagic cormorants in Canada.
Murrelet 65:1-9.

&

21

ARO-KATM RF 141910 6.max




Finim

APPENDIX A (cont.). Spec1es Life Hlstory Accounts.

C Young -

Further
Reading -

BN S

LT

«ulnarabl 1*v’1ndew'

Qo 1af;1c-n‘esumsxes o number 3C.000 .n I%i
sltes . Bice v distributed in Katmai rP, CESTLAG N Ee leRd
3 rm aurae zune. o

Oives in oursuit of. small. benthic fish and decaped o
rud uean-.«‘Feed durlnc the das and onlw for short oe iccs
2 Lo "apw 10‘"5 >f t;r::uvanm of wettablie clumage. :

Nests located on cgeatal ”1iff ledges or 1ﬁlanda. uf:en on
highest. steepest, least-actessible mxchy @scaroments Ficing :
water. Nesta consist of a platform of sticks and. or B PR
oéaweud-nﬁﬁﬁﬁmnﬂﬂu other drift material. Nestzs used . ‘
: perennzallv and mater1&1~ added annually.

m3 ‘TﬁCUbatIQ” period of 26-51 uays. 474 -— ?/%5
Altr1c1al young hatch asynchronousl». Young fledge ir ? i?’)fi
dav3. : : “'"‘t»’ £ e L K ‘

3iegel~Causey, D and G L. Hunt Jr. - 1381, <olonial

defense bﬂhav16r in Double—crested a1d Pelagic cormorants .
Auk 98:%22-531, 7 < e

Yermeer, K. ‘and L. Rankih. 1984, Population trends in
nesting Double-crested and Pelagic cormorants in Canada.
’Hurrelﬂt 45 l‘ng,ﬂ,m

TS

e
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APPENDIX A (cont.)..

i

Red-faced Cornor'ant

*Ja\l

Ttatus - A s f’ '-aﬁlmatﬁ‘d to nuaber  130.00C. R
| in the Aleutian‘ Izlands
An-katmai Bavi

Dist - of” *amall ben'thr nsh and deﬂaocd
7 Feed,‘durlm the day and onl: for short oeriocs
bouvancv of wattable p‘umaae. '

Nest -

*onstruc.ted matfor'ms of green

some ‘lined
A . : %@v : |

Young - . ncubanon parmd of about ’*’0 davs.
Further

Reading - s3abrielson, T.NV and FLC, meoln 1959. The birds‘of .
R Alaska. Nlldll‘fe Hanagement Instnute, Nash.. D.C. 522 pb.
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. APPENDIX A (conmt.). Species :g;fjé*misib}i ‘Accounts.

Harlequm Duck (Hxs;r;og;cgg h;.e.trr'on‘cus:

- HADU

011 vulmramllt*v ‘index - nghl' vulnerabls 1id

Status - Alaska brwequ (oooulatwn estimate unavailable. Abundan:

dur ing summer va;.z.;na a;l roak Y cogstal ar2as of Katmayr op.

z Eq: N & o )

Diet - Dzves 'to feed on’ bem:hlc c.ustag,eans,. mollusks. aguatic
memts a f'au Floh specz.“. : S

Nest. - Nests on rockw coaetal 1slets. near mountain streams. or
2ccazionally. ons open tundra.’ HNest usually licatsd uncer
shrubs. but sometimes m rock crevice. tree cavitv. or
abandoned Duffln burrow.: Males desert at onset oF '
1ncubat10n bﬁ ‘Females «Breedmg first occurs in second -
year. - T ’

mn,' Eal :' L.!‘ [ . . o )
’ R R EERES ST - ‘0 [ N
Young - Clutc.h size of 6-8. [Incubation period of 28~3) davs. ““ - (3 :
Precocml young become mdeoendent at 60-70 days of acze ' cﬂ,s
. e .,:. 3r_‘ w.\: : A, E ‘
. Further o oL
s Read:.nq - fBabrielson, I. N. and F .C. L.mcoln. 1239, The birds of .
' hla«ka. ulldhfe Hanagement Instltute Wash.. D.C. 927 po.

:'é i

PN

I

R
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APPENDIX A (cont.); §9ecieséiif§“yis;ofy‘Accounts.

FUBRM b RN e

Scoters (Helanltta spp ) - UNSC -—«uw

8lack Suoter {ﬁ _nigra) - BLSC

3urf Zcoter (M. _perspiciilatai - SUSC
white- wlnced auoter tH ._§uai ~_ WWSC

NS . ~

— -

01l vulnerabllltv 1ndax - nghl» vulnerable (7%,

3tatus - Alaska arﬂedlnq populatlon estlmave aravaliatis.,  Large
mixed-species rafts occur’ from Missak Zayv northeast t:
Swikshak Bay = SEI

NDiet - Dive to fnéd“oh bonthi“w1ollu;ké; srustaceans, aqudtic
1n:ect=. some. auuatlc vnqetat1on.

I ;m,

Nest - Nﬂst in arass tussocks or shrub clumps on freshwater lakes
(Black and 3urf) or ir open tundra or tundra’taiga with
permanent streams or ponds (White-winged). Onset of nesting
activities later in season than most other duck species.
Adults begin breeding ‘'during third year. in all species.
males desert shortly after ‘onset of incubation by females.
Studies suggest that 80% o? successful nests hatch from
7’15—7/31.: : .

Young - CIutcH 31zes vary From 5 12 eggs Incubation periods are
30-31 days. (Black), 7 days (Surf), and 28 days (White-
winged).  Occasionally form large (up to 150 individuals)
aggregate broods of fledglings attended by sevsral females.
Precocial young become independent at 50-75 days of age.

Further S - L
Reading - Brown, P.W. and:-M.A. Brown. 1981. Nesting biology of the
White-winged Scoter.:; J. Wildl. Manage. 45:38-45.

Brown, P.W. and L.H. Frederickson. 1987. Time budget and
inquh;tionﬂbahisior of breeding White-winged Scoters. Wils.
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APPENDIX A (cont.). Species Life History Accounts.

o R A

. Black Oystercatcher (Haenatopus bachmanii - BLOY

S 0il vulnerabiiitxbiﬁQQa---Hiqnl; sulneracls :q3,
Alatus -  Alaska breeding Dobulfi;'&,f-?fi "eé'tfi"mat'e unavaiiable. Commen e
widely distributed;oﬁfxatmai NP coast: 2S0RIialls Fraguens .
on islands, Wnere most nesting occurs,

o129t - Forages on rocky,ﬂintertidal,shorelines fer various marine
invertebrates.j"inéludipg_ mussels. worms. Cninoderms. fisk.
crustaceans, barnacles’ ang limpets .

Tonmae Lundra
MRRL - Nest located on rocky coasts and islands above high tide

Line in weedy turf. .5r beach gravel. west ig placed in
basalt crevices or -in scrapes made in beach aravel: lined
with bits of broken ~.§g§11.3.‘ Adults form long-tern palr bond,

ST AR N LR PPRS
yourg - Clutch size of 2.vl\j'Eggjlgyingi occurs from 5/15-7/15,
Incubation period of 2¢ days. Precocial young abandon mest
rapidly, but are dependent., on parental feeding for an )
extended Period, . Young fed. primarily during low tide:
follow adults inte” intertidal zone to be fed. Young begin tc
fly and to capture some of own Prey at 35 days of age. byt
most food stil]l Provided by parents. Reproductive success
varies widely: less than 50% of clutches survived to
hatching in PoOr seasons: less than 203 of clutches produced
flying young. ~High chick mortality attributed Lo storms.

Fu tter

REXINY - Groves, §. 1984.. Chick growth, sibling rivalry, and shick
production in American Black Oystercatchers. auk 101:525~
531. ‘

ARO-KATM RF 141910 6.max



APPENDIX A (cont.). Speéi Lifé~Hiétory Accounts.

’

Glaucous-winged Gull (larus glaucestens ) -~ GWGU

Jil wvulngral 1

~tatuz - 4laska breedin
C approximately-547. sites.  Center of abundance From .
William Sound southwest through the Alaska Femnsula. This

species is. the most abundant seabird breeding on Yatmal 4P

ccast: breeds' at »20 sites, including 1& on islands.

giet - deneral cmniyorougﬁﬁcéhethrs; faed on fish. mussels., <racs.

limpets. othet: invertebrates: act as catalystis in seabird
faeding flocks: = . L ovic

Nest - dest: located on coastal ‘cliffs, grassy slopes, Deach Derms,
and bare grolind: - older birds utilize more protected sites.
adults first breed in Ffourth year. Pair bond and site
fidelity strong.-. Of censused colonies in Alaska. 40% number

¥

<100 birds;f’ﬁ%»are"loo-looo in size.

2-3"eggs; third eod often smaller.
Incubation;pgrﬁoq;ofﬁ27~29.days.' Fledaling by young
variable, usually occurs from 35-54 days of age.

B S P gl

Young -  Clutch size of

Further D Co TR L I e B _

Reading - Iroms, 0.8.. R.G. Anthony, and. J.A. Estes. 1°5s. Eor2ging
strategies of Glaucous-winged Gull in a rocky intertidal
communityst Ecology 67:1460-1474.

Ty s i

ot Iy

Murphy. E.C.; R.H: Day, K.L. Oakley, and A.A. Hoover. 1%84.

\

Dietary changés and poor reproductive performance in
Glaucous-winged Gulls.' Auk 101:532-541.

“ patten, S.. 1974. Breeding ecology of the i3laucous-wingsd
Gull_(Lg;gg_glgugggggngi_in Glacier Bay. Alaska. M.S.
Vthegiggqu '"%'Uqghington; Seattle. 78 pp.

;373; Reproductive success, food supply. and
'o@‘gffc1utch-size in the Glaucous-winged Gull.
is; Univ. Brit. Columbia. vancouver. L1%9 pp.

-

R R Py
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. APPENDIX A (cont.). Spec1es L:L*Fe~ Hlstory Accounts.

\\
dé;:iiii;:.BLKI

il 4uxnerabxzit:*;ndea ~ aomewhat ulierabls 25
Status - Alaska brpeding”bboulation eztimated to numper 2.330.030 oo
263 zites,’ ﬂaio'r'i*‘ of populatisn oresds From Srincs
William 3ound scuthwest to tip of Alaska Peniasulsz.
Greeding <oleonies on Xatmai NP coast restrictec Lo Lnrss
sites. all on séa stacks.
Qimt - 3mall fish {primarily 3and iance ana zapelin . frustaczans.
moilusks. carrion: often acts as a catalyst :al in the
formation of seabird feeding flocks,

Nest - Nests located on steep coastal cliffs: ledges occupisd bv
pairs by 37220 Often breeds in large colonies. nests used
perennially.. Nest—bu1ld1ng well-advanced by 4/5; often
continues until :» 6/1..7 Nests include algae and othar
materials from 1ntert1dal zone and debris floating on sea.

foung - Egg-laving dates vary, but usually 5/20-7/10; average laying
date about 6/53:% Averace clutch size of 2:; will replace lost
clutch, but often only one replacement ega laid. Incubatica
period of 27 days:. Averaae hatch date around 7/1. Reported

. mortality rates:  28% of laid eggs fail; 25% of hatchad
chicks lost by 35 davs old: 44% overall mortality rate from
laying through fledgling. 3Subject to heavy nest predation
by gulls. . First-ega chick hatches first, begs more, grows
faster. is more aggressive, often ejects sibling from nest,
especially in years with limited food rescurces. Young
fledge at 43 days of age.:.. Young continue to be fed near
nest area after first flights. Groups of fledglings later
congregate on 'shores near food rescurces.

Further R S A - e
Reading - Braun, B.M. and G.L. Hunt, Jr. 1983, B8rood reduction in
Black-legged Kittiwakes. Auk 100:46%-476.

Galbralth H.:- 1983. Diet and feeding =colugy of breeding
Kittiwakes (nggg__rlgactgla: Eird Study 30:109-120.

Haunder, J. E. and w. Threlfall. 1972. The breeding bicloay
of the Black—legged Kittiwake in Newfoundland. Auk §%:78%
glé.
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APPENDIX A (cont.). Species ‘Life History Accounts.

Pigeon Guillemot (Cepphus columbai — PIGU- - -~ -

Dil vulnerability index = ‘Extremely wulnerible :31:

Status - Alaska population estimated to number 200.00C in roughiy o3
oreeding arsas.:  This widespread speciss’' center of
abundance spans an ar=a from the Gulf of Alaska through ths
Alaska Peninsula. Widely distributad. but not abundziz, o
nearshore waters throughout Katmai NP coast: especizlly
dense breeding concentrations on Kiukpalik, Zhakun., and
Halle Bav 1slandb. and 1n Kaqhv1k Bay.

Diet - Dive tw obtaln nrev in rocky, zcastal waters often to
considerable depths. Preferred prey includes various
crustaceans and mollusks, but chicks fed mostly #ish,
especially sand lance and capelin.

Mest - Present at breeding areas by 3/15. ~Hay nest sclitarily or
semi-colonially. Utilize natural cavities within boulder
beaches, talus slopes., and rock cliffs. Pair bond
apparentlv long—term and nest site fidelity high: nests
sites often used perennlally- ‘

Young - Egg-laying 1n1tlated about 6/1 Clutch size of Z.
Incubation period of 30-32 days, with sexes sharing shifis
of as short as 30-60 min.. Hatching completed by 7/20.
Young fledge at night at 29-39 days of age. rost young
fledqed by 8/15. o

.y q (.

Further ' J S R .
Reading - Drent. R.H. 1965. . Breeding biology of the Pigeon
Guillemot, Cepphus columbia. . Ardea 53:99-160.

Koelink, A.F;'ri§?2. Bioénérgetics of growth in the Pigecn

Guillemot (Cepphus columbal. M.3. thesis, Univ. Brit.
Columbia, vancouver. 71 pp. '
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. APPENDIX A (cont.). Species Life History Accounts.
TR e E SR

Ancient Murrelet (Synthliboramphus aftiguus) - ANMU
T o e LT e |

SR SRR

Highly vulasragisz i

Status - hlavke oooulation estimated at 400.030 in 4% sites. Frlna .
breeding rangé includes ~leufian [slands snd 1ls0g ore
scutnern coast .of the alaska Peninsula. lafreausdat somi:
resident alond coast. of Katmai NP: mecre ommon as 4 fal:

visitor.

FaA e

. 5 ENY & JERCI . s . \
Oist - imali fish and macrozedplankton, inciuding fish aie sauLs
larvae. crustaceans. gammarids. and mclluske. Fenc

sTfahore. seldom in less than 50 m of water and us <o -9
from land. Consumes primarily euphausiid crustaceans during
=arly phases of breeding cycle (4/1-6/1), but reiies mors
heavilv upon sand lance after 671.

Nest - Often nests in large colonies: adults (first bresd in tpird
vear) return tocolonies by 4/1: nocturnal on breeding
grounds . Burrqﬁ’excavétion“qr repair initiated oy 4.1%,
Nests located on offshore islands and rocky coasts., usually
within 500 m of “water? burrows "l m in length or in cavities
under rocks, tree roots. or clumps of sod, or in gras:-
covered talus slopes. = '
e s oSl R
‘Yc-ung - Egg-laving known 1o occur from 5/1 through 7/15. Cluten
3ize of 2 eqggs’s each egg constitutes 27% of famals': oody
weight; not known to re-lay after loss of first clutch.
About 7 days elapse betueenllaying of first and second 2QYS .
Incubation period of 33-3¢ days. Both sexes assume 72-ir
incubation shifts, switching at night. Highly precacial.
downy young leave nest at night and head for sea an avarage
of 2.2 days after hatching: chicks not fed while at nest:
adults and young disperse rapidly from nesting areas
starting approx.” 6/1 (most had departed for sea by 5/13-
Juveniles of all murrelet species forage near shore anc
frequently are seen together; especially near kelp beds.
Further T
Reading - Jones, I.L., J.B. Falls, and A.J. Gasten. 1987,  Colony
departure of family groups of Ancient Murrelets. Condor
89:940~943, C o

“

Sealy, S.G. 1976. Biology of nesting Ancient Hurrelets.
Condor 78:294-306.

Sealy., S.G. 1984. Interruptions extend incubation by
Ancient Murrelets., Crested Auklets. and Least Auklets.

. Murrelet 65:53-36.
30 e
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APPENDIX A (cont.). Species Life History Accounts.

Marbled Murrelet (Brachyramphus m CMOrEtus | = MAMU

itrzmel, (ulpsraicis @ 3.

51l sulnerabiidity inds

- PFrecise élaska_nreeding*bogulation estimates 3v:
Jnavailable. -Commonly Ffound in soutn-ccastal slaskia 28 v
west as =astern Alaskz HﬂnlﬂoLla but then insre .
care., Commen ‘althnuah -es- 23 than Xittlitsz: in osnalis
pave along ent:re Katmzi: NF coast: propably breed:s
DUL o nests nave :ean‘¢.rdtcd .

{72
[ad
1Y)
+
"

< 'v\.v s L RR N

Dist - uenexallv feﬂds within 900 m Of shore in depths of lesz than
30 m; mest fraquentlv fa@d’ in duos. 3and lance J=nerally
most important prey durlna terrestrial phase of breeding
cycle (3/1-9,7 10 while wapelln, supnau311ds and mvsids ar=
important prav 1n ulnter B

Mest - Yery féw nests nvar JbSarved 13 kncwn and 1 probablse as of
1983). Return to nesting sites by 5/1. Usually solitary
nesters. Adults first breed in third year. Nesiz typlcally
located in ground depression, although some in conifers or
rock crevices:; generally located short distance bslow Deak
or ridage top.?~0n treeless fAlaska Penlnsuxa, nests at 100 m
above sea level: must nests on zlope with northerly aspect;
nasts averaged & Km frﬁm coast. Breeding may coincide with
cyclic avallablllty of prey o

Toung - Clutch size of 1. Each egg weighs 16% of adult bodv weight.
Incubation period of 47'30 days occurs between 3715 and
7/15. Incubation by both sexes in 24-hour shifts. Young 3t
nest (6/15-8/15) are fed ‘only at night. Semi-precccial
young fledge at 27 days of age: disperse from nests by
flight(7) or by following streams downhill(?). Newly-
fledged young begin to appear with adults at sea by mid-
July. Juveniles of all murrelet species forage fear shore
and frequently are seen together, especially near kelp beds.

Further
Reading - Carter, H.R. and S.G. Sealy. '1986. Year-round usze of
coastal lakes by Marbled Murrelets. Condor 88:473-477.

Day, R.H., K.L. Oakle\}; and D.R. Barnard. 1983. Nest sites
and eggs of Klttlltz s and Marbled murrelets. Condor
85:265-273.

Sealy, 3.6. 1975. Aspects of the breeding bioloqy of the

Marbled Murrelet in British Columbia. Bird-Banding 46:141-
154, '

-3l
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Toung -

Further
Reading -

: APPENDIX'A (cont.)‘;j Specles L:.fe___Hlstony Accounts.

Kittlztz 8- Hurrelet 'Brachzrgmg‘gg Q ev;voggr; KIMU

1)

a3 B -u;?cfibl it »~~xtr°melw ‘u.nhrad-. FES -
C'ra'*zw mawk bh:amng_ Donulauun e:tlmaw*' &
undavailab 2oy o Sommonly. Found along the A*A~< i1
further west to the -Aleutian 1slands CMMCN . Mrs 3¢
Maroledy in shallow bavs along enum Katmal HE s
oropably brﬁed« mlanc but IO neat.s have been loca

Jary Fau n@stu eveghcbserVﬁd t14 knoun and 3 giobabls i of
19831 Usually solitary nesters. Egg laid on bare grounc
in deomsswn amid” dizhen/tundra vegetation. Nests
tvplcallv located inland. generally located 100-200 m below
peak or m.dqu=l top. On .treeless Alaska Peninsula, nests.
located 500 M abov-. sea level, 11 kn inland: nests on
downhill side’ ,of rck at least as big as incubating 5irz:
most on slooes ‘ northerly aspect. ' ’

i‘lutch sl*e 'of’ 1. ‘:Length of mcubatmn uncartain (I7-0
days?i.. 8 mz-precocml -young fledge at 21(7) days: nax

follow strﬂams downhlll to sea. Juveniles of all aurrejer
species for'age near “shore and fr'equently are seen togetne:
ﬂspecmlly auu.d kelp beds

“Oay, R.H., .K,.. X 'y and D R Barnard L1383, Mest sitesz
and eggs of Klttlltz s and ﬂarbled rlurrelets. condor
85:265- 273. :
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. APPENDIX A (cont.).: Spet':"iés ‘Life" Hiétdry Accounts.
Parakeet Auklet (Cyc;brrhgnghgsVg§i:tgggié: - PAAU
il vulnéfabliitE?index = Extremaly wulnerznle o 300

Itatud - Aklaska populat 1on gstimated t, numzer 800,000 in 12% site:.
1»~t bread Sn islands in the Bering 3ed. Aleutian [siascs
chain., and western Gulf of Alaska. Known to nave orac oo
recent years 'on Zhakun Isléts. out 20p4rently now Dr2eciig
only on smalY i€lands southwsst of Ninagiak l:ziand and o
Nukshak I«land

t - Jive and foraae near surface for nacrozooolankionic
crustaceans” as uell as larval fish and sguid: preyv ztems
include various pelagic amphipods, arrowworms, polychaetes .
and 1arvaé of fish and cephalopods.

Nast - Adults tflrst breed in third year) arrive on brﬁedlng
grounds in May, 3-¢ wks prior to egg-laving. Nests located
deep within cracks, crevices, rock 1nterstices of rubila.
talus. or boulders on bea“h or cliffs. NO nest materials
gathersd’ 3ometimes nests in small colonies. Adults
diurnal with 1little activity between dusk anc dawn:

. attendance ‘at” colonies reaches opeak at mid-day. Birds ar=

[

W

someuhat secretlve throuah breedlnq period.

Young - Egg-lay;ng after 6/15 Clutch size of 1. Incubation oceriod
of 25-36 days:  Re-laying known to occur. Hatzhing by about
8/1. Young fed at burrow about & times/day: several days of
wing~flapping at burrow mouth prior to departure; fledge
during nlght by ‘about 9/1 at 3% days of age. VYoles kncwn Lo
pray on young at burrows; studies suggest that approx. 50%
of 2ggs la1d eventually result in successfully fledged

young.
Further ST s ET e i :

Reading - Bedard, J. 1969. . Feeding of the Least. Crested. and

. Parakeet auklets' aroumd'St. Lawrence Island. Alaska. Can.

J. Zool. 47:1025-1050.

Sealy, $.G. and J. Bedard. 1973. Breeding biclogy of the
Parakeet Auklet (Cyc;orrhvnchug peittacula) on St. Lawrence
Island, Alaska Astarte 6. 59—68

33
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. APPENDIX A (cont.). Species Life History Accounts.

Tufted Puffin (Fratercula cirrhata) = TUPU

-

iy

Sil ulrerapility index - Highly .ulieras)
PR e it Tea. Soee -

Status -  Alaska pooulation 2stimsted to number 4.000.09% in 53
tites.  Most breed from north :entral Bulf of slask.
westward throughout the Aleutian Islands -hair. Mor
.abundant: than Horned Puffin in Xatmai Ne waters breeding
colonies” of:-500 pairs located on Ninegiak and Shaw is.ance.

Oist - Forage both in dinshore and offshors waters Jduring the
breading season., Dive to feed on small fish that school at
ndwater depths. Predominant prey include 3and lanca ind
Zap=lin; alsc” consume “gadids. cephalopods. sculpir. ang
greenling in “lesser gquantities. Subject to kleptoparasitism
by gulls while carrving bill-loads of fish to burrcws:
colony locations may shift in response to frequent

predation.’

Nest - Present at breeding colonies by 3/1. Nests located .on
steepest slopes and narrow strips of scil just abcwve cliff
faces or rarely in rock crevices. Burrows are 9.3-% o deep
with one or more entrances. located predominantle in
hairgrass.  Prefer tree~ and shrub-free sites where

. takeoffs/landings not hindered. Intolerart of Humar
disturbance in incubation phase; will desert nests.
Vulnerable to brown bear and fox predation at purrcws.

foung - Eag-laying begins 675. Clutch size of 1. Iacubation pariod
of 41 days. o Re-laying occurs if first ege lost early during
incubationl _Hatching completed by 3/1. Semi-precocial
young fledge after 9/1 at 45 days of age. Adults droc fooc
on burrow floor near young during first week, near burrow
entrance thereafter; amount of time spent underground by
adults delivering food decreases from several minutes (first
0-3 days) to <10 seconds (in later weeks). Adults deliver
2-4 bill-loads daily: most’ food deliveries occur in the

. morning.

Further G- .

Reading - vermeer, K. 1979, " Nesting requirements, food, and braeding
distribution of-Rhinoceros auklets ¢ Cerorhinca monocerata)
and Tufted Puffins (lunda_cirrhata). Ardea 67:101-110.

Wehle, D.H.S. 1983. The food, feeding, and development of

young Tufted and Horned puffins in Alaska. Condot 35:427-
442, ' »

@

_____
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APPENDIX A (cont.).. Species. Life History Accounts.

adieragie T,

Tuatus - aska Dapulatlun eatzmatau at 1;500.300 in 43 zites.
uﬁntEf of abundance 2NCONPAsSSesS 1slanc$ off scuthern oass
of the Alaska Pﬂnlnsula Less apunda thar Tufted pufsi-

i1 Katmai NP waters: breeding uul)ﬂ’ﬂ >F L30 zairs Loaanes
on Nukshak., N1naq1ak. and Shakur izlands anc aiong Kasihvii
Bay.

Oiet - Forage primarily in inhshore waters during the breeding
season. Dive te feed on zmall fish that school at micwater
depths. Predominant prey include sand lance and SapeLin:
also consume greenling, gadids. sauid. and sandfish.

Subject to kleptoparasitism by gulls while carrying oil
loads of fish to burrows.5~»

Nest - Nests located under boulders in talus, in fractures or
crevices of cliffs.. Re-laying occurs if first egg lost
early 1n lncubatlon oerlod

Young -° Egga-laying beq1ns 6/5 Clutch size of 1. Incuscation period
of 40-42 days. Hatching begins abcut 7/1%. 3emi-precocial
young fledge after $/1 at 45 days of age. Adults drog food
on burrow floor near young during first week, near burrow
entrance thereafter; amount of time spent underground b
adults delivering food decreases from several minutes f;rs:
5~7 days) to <10 seconds (in later weeks). Adults delive:r
2—4 loads dally, most food deliveries occur in the aoraing

Further e
Reading - Corkhill, P, 1973.- Fbod and feeding ecologv of puffins.
Bird Study 20: 207-220

Sealy, S.6. 1973. Breeding biology of the Horned Puffin en
St. Lawrence Island, Bering 3ea, with zoogeoaraphical notes

* on thl North Pac1f1c puffins. Pac. Sei. 27:99-119.
Uehle, D.H.S. 1983 The food, feedlng, and deve;opment of
young Tufted and Horned puff1ns in Alaaka Condor 85:427
442,
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. APPENDIX B. Taxonomic Alphabehc ‘Code list for selected seabirds,
. Fxs_h\and Wildlife Service codmg system.

Alpha
[t ] \
UNCC :  ’ rley {Dbl~c%esied. pelag;‘\;. red-faces ;o S
3o ‘ i
PECC ;
RFCO »
UNDU diving ducks?
H&dU - ’ . ’ ’
LNSC : Unxdem;;.f'led ac.‘o’_té’\j (White-winged, 3urf, 8lack)
wwsC uhite—wi"nged'x‘_;‘:;;' L
s surf sc ote;" Siie o
. BL3C Black Scoter g o o
UNHME Unldentlfled Me ga;rserb ;(‘ummon.» F‘ed~breasts=d;
BLOY Black Oysterég}fpgﬂ .
WU Glaucc;us-;{;g;eg Gul’l “42 -
BLKI Black—legged ):Knnu:ake
PIGU Pigeon Gu:.llemoi |
ANMU Ancxent mxrmlet 7 5
3RMU Bw Nurrelet -- '
MANU Harblaﬁ Hurrelet B '
KIMU K:.ttl:.u Hurrélet.
TPy _ Tufted Puffln
HOPU. Horned Pufﬁ.n ,,M% :
MISC . miscellaneoug‘_:,tghé:bmcng alcids, shorebirds. ducks, etc.)
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. APPENDIX C: LiTERATURE*

it of -=r*d~ thermy - 2nd e.is
bw-—’msted SOrMIrants . Conder

TErdiv o 2x

81380354

- oflEgei-lausev. 9. and oL AHunt Ir 381, Colonial defanse
Enavior in aoublﬁ—crested and Dﬁladlu cormarants,  Auk 38:312-33:.

- dcNeil, R, apd o, kecer< 1987 ant site auulity and ceoroductl e
2arly- and iatﬁ-n astl ng.duuble~;reateo Cormorants . Wils,
-367. -

m.;,

- ermeer., K. and L. mankln 1994 . Population trande in aesting
deuble-crested and Delaclf bormorantb _in Canada. HMurrelet ¢5:1-5.

- Lasiewski, R.C. and 6. K qnvder 1969. Responses to high
temperature in neatllna double—creqted cormorants and pelagic,
cormorants,  Auk 8¢ 9-540 -

ﬂ?‘\aﬂ

- MWard, J.5, 1971, RﬁprodULtlvn Fuccess. food supply., and the
evolution of clutch-size in. the - qlauﬁou«-ulnged gull. Ph.D. thesiz.
Univ. 8rit. cColumbia, Vanrouver 119 PD.

‘ - Patten, 3. and A.R. Helsbrod 1974 Sympatry and intertreeding oF
herring and glaucous -winged gulls in southeastern Alaska. ondor
?3:343. e et e m et e T

- Patten, 3. 1974.° Breedlng ecoloqy of the glaucous-wingecd auil
rLarue glaucescens) in Glacier Bay, _Alaska. M.3. thesis. Univ.
Washington, oeattle. 78, pp“ﬁi .

- Irons, D.R., R.G. Anthonv and 1.4. Estes. 198¢. Faraaing
;trateales of alaucous wlnged gulls in a rocky intertidal Tommurity,
" Eeclogy 67: 1460-1474 o s .

- fd;, G

=~ Murdhy, E.C., R.H. Day, K.L. Dakley, and A.A. Hoover. 1334,
Oretary changes and poor reproductlve nerrormance in alaucous-winged
Juils.  Auk 101:532-541.°° R

- Braune., 8.M. and G.L. Hunt Jr L9S3 Brood reduction in black-
l2gged kittiwakes. Auk 100 469—4’0. .

- salbraith, H. 1983, Dlet and feedlng 2cology of breeding -
kittiyakes {Rissa trldactvlaT falrd Study 30:109-120. .

= Maunder, J.E. and W. Threlfall.h 1972. The breeding biology of the
black-legged klttluake 1n Neufoundland . Auk 85:793-81¢.
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Orsnt., R H. 1965.. Braedlncwblologv of the pigece quillemot.
2cohus columba. Ardea 53r9°~1ﬁ0 :

- Ko the sigaor
Juillemct (Cepphus :olumba& : L. Uiy Zeit. Islumizia
Vancouwser, T DEL Low i : -
i g TR ,
- sarter, HU?, and S,G. Sealy, - 1286,  f=ar-cound use of Diastal laras
by hartled Murrelets Condcs 15:473—4?7. .
= v "-". i - " - 7
- Dav, E.H, L. ﬂaklev, and D P Barnard.  L%EI. Nest sites ang
eggs vF hltt l:t‘ & and Harblnd ﬁurra; ts. Condot $3:Zel-I73
= PRSI TR PoR =
langer G,A.‘ *arpﬁ Nlntﬂr d1~tc )f commen Murres and Marsled

Muirelstz in Kachemak Bav 4laska. uondu 2342 c-430

-~ Zealw. 1.3, ;?7.a.:,~ﬂed1nc ecoluav of the anci=znt and Haroizd
Murrelets near tangara Island. British Columbia. Car. J. Zool.
33:413-433., '

" - kst : ‘“"i"“ o -

- Sealv, 3.G, ~ Aspefts of the breeding biology >f the Marblad
Murrelat in Britishygp;u@b;a, Bird-Banding 4¢:141-154.

Jones. [.L., J.B. Falls; and A.T. Gaston. 1?87, <olonv departurs
of familv groups of Ancient Murrelets.’ Condor 39:940-543. ‘

-y
[ = *

jealy. $.3. 1974, B ologv of neetlnq ancient Murrelets. Condor

- %ealy., 1.6, 1*84 Interruptions extend incubation by aAnciant
Murrslets. Crested nuklﬂts ano Least Auklets Hurrelet ¢5:53-5¢.

- 3=aly. 3.G. and J Bedard*' 197’. Breeding biology of the Parakest
4uklet ‘Cvclorrhynchus p31ttacula) on 3St. Lawrence Island, alaska.

Astarta &:59-48,

~ Bedard, J. 196§;a Fééﬂing of the least, crested. and parakest
avklets around St. Lawrence Island, Alaska. <Can. J. Zool. 47:1025-
1030,

. . Cmp ey R
T 3

-* 8edard, I. 1?&9;« Adaptzve radlatlon in aluldae. ibis 111:139-1%3.

- Verpeer, K. 19'79 Nestmg requirements, food. and breeding
distribution of Rhinocercs Auklets- (Cerorhinca monocerata) and Tufie
Puffins fLunda cirrhata). Ardea 67:101-110.

- Wehles. D.H.S. 1983.; The food f@edlng, and development of young
Tufted and Horned Puffins in Alaéka~ ‘Condor 85:427-442. :

~ 3ealy, S.6.- 1973 Br@edlng blology of the horned puffin on St. ‘
Lawrence Island, Berlna Sea, with zoogeoqraphlcal notes on the North
Pacific ouffins. Pac. Sci. 27:99-119.
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