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107. Curé Island

Ix 1827 Captain Stanikowitch, of the Russlan vessel Moller, found

a low, dangerous island, placed by him in lasitude 28° 25° N,

longicuds :ﬂ 23" 36" W, The Russian hydrographer Krusenstern sug-

ﬂcddm* is Was the same as Curé Island, 2 previous vaguely reported
OVery,

This was the modern Kure Island, in the north-western sector
of the Hawaiian Ilands,

! Stasbuck, A,, Hinory of the American Whale-Fitkery, in Appendix to the
Report of the Commisioner for Fish and Fisheries for 1875-6 {Washington,
1874],

i gm.‘rﬁd Irlanids Pilor, wal. i, p. 472,

1 Stackpole, E. A, The Seo-Fiunters (Philadelphia-New York, 1053), p. 378,
cising Montveket Baqwirer, § D, 1827,

+ Krusenstern, A 1., Supplénenr (St Petershurg, 1836), pp. 109, 162,

:_s"_;tt -::_,L:-‘fjccfﬁ-;,: a?/ﬂl?}g‘-‘ /ég‘" *E zjéf“ﬂ{;
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Sooty Storm Petrel, Oceanodroms tristraml
Red-tailed Tropicbird, Fhaethon rubricauda
White-tailed Tropicbird, Phaethon lepturus
Blue-faced Booby, Bula dactylatra
Brown Booby, Sula leucogaster
Red-footed Booby, Bula sula
Great Frigatebird, FT&EBta minor
lesser Frigatebird, Fregata sriel
Black-crowned Night Heron,

Nycticorax nyeticorax (hosctli?)
Emperor Googe, Philacte canagics
Buropean Widgeon, Mareca penelope
Fiptall, Anag acuts
Tufted Duck, Aythys ful
Bufflehead, Bucephals albeola
Peregrine Falcon, Falco peregrinus (peslei?)
Dotterel, Eudromiss morinellus
American Golden Plover, Pluvialis dominica
Black-bellied Plover, Squstarcla equatarcla
Ruddy Turnstone, Arenaria lnterpres
Fintail Snipe, Papella stenura
Common Snipe, Capella gallinago delicata
Bristle-thighed Curlew, Numenius tahitiensis
Wood Sandpiper, Tringa glatecla
Wandering Tattler, Heterogcelus incanum
Leager Yellowlegs, Totapua flavipes
Sharp-tailed Bandpiper, Erclis acuminata
Pectoral Gandpiper, Eroclia melanotos
Sharp-tailed or Pectoral Bandpiper,

Erclia acuminats or melanctos
Dunlin, Erolia alpina gakhalina
Leng-billed Dowitcher, Limnodromus scolopaceus

Western Bandpiper, Ereunetes mauri
Bar-tailed Godwlt, Limosa lapponica
Ruff, Philcmachus pugnax

Banderling, Crocethis alba

Red Fhalarope, Phalaropus fulicarius
Ring-billed Gull, Larus delawarensis
Herring Gull, Iarus argentatus vegae
Slaty-backed Gull, Larus schiztisagus
Glaucous-winged Gull, Larus glaucescens
Glaucous Gull, ILarus hyperboreus
Black-legged Kittiwake, Elssa tridactyla
Black Tern, Chlidonias niger

Arctlec Tern, Bterns paradisea

Sooty Tern, Sterna fuscats

Gray-backed Tern, Sterns lunatas

Brown Noddy, Ancus stolidus

Black Noddy, Anous tenuircstris




White Tern, Gygle alba
Horned Puff'in, Fraterculs corniculata
Short-eared Owl, Asio Tlamimeus |flammeus?)
Skylark, Alavda arvensie pekinensies
Barn Bwallow, Hirundo rustica
Water Pipit, Anthus spinnletta dapenicus
Red- thrnated Pipit Anthus ﬂer?inua
House Bparrow, Passer dﬂmﬂﬂtltuﬂ
Snow Bunting, Plnctrngpenax nivalis townsendi

dand Island Avifauna
Bpecimens

Kure Reptilee

Gpecles Accounte
Hawkebill Turtle, Eqd%mn:helya imbricata
Green Bea Turtle, Chelonia mydas
Stump-toed Gecko, gxra mutilata
House GQecko, Hemidactg ue frenatus

Eure Mammalg

Bpecles Accounts
Sguirrel Monkey, BSalmiri sp.
Polynesian Rat, Rattus exulans
Goose-beaked Whale, Ziphius cavirostrie
Sperm Whale, Physeter catadon

Hawailan Splnner Dolphin, Stenella roseiventrie

Bottle-nosed Dolphin, Tursiope truncatus
Hawallan Mcnk Seal, Monachus schaulnslandi
Domestic Dog, Qanie familiarie
Pig, Bus serofs
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THE NATURAL HISTORY OF KURE ATOLL,

NORTHWESTERN HAWAIIAN ISLANDS:®

by Paul W. Wandwarﬂ.gf

INTRODUCTIORT

Kure Atoll, located at 28°25'N and 178°10'W, iz the
northernmoet coral atell in the world and the westermmost land
of the Northwestern Hawaiian Islands. Tt is approximately
1,175 nautical miles northwest of Honolulu, 2,165 nautical
miles southeast of Tokyo, and 3,240 nautical milee west of
Baja California. The nearest land ie Sand Ieland, Midway Atoll,
49 peutical milee to the southeast.

Green Ieland, the only permanent land in the atoll, is
located near the fringing reef in the scutheast sector of the
lagoon, Crescentric in shape with the long axie curvipng from
north to weet, it is 1.43 milee in greatest length and 0.37
miles in maximum width. Sandy beachee encircle the entire
ieland. Along the lagoon beach there iz a geries of zand duhes,
gome a5 high as 25 feet, that decreases in elevation couthwest
along the beach. Behind the dunes, to the east, the surface
setdles gently into a low, relatively flat depression. The
elevation here is from 6 to 10 feet. Dunes are absent slong
the occean side and elevatlons here do not exceed 15 feet.

Prepently the dominant features on the island are man-made:
the 625-foot LOBAN tower and transmitter building in the central
plain, the TO-foot-high radar reflector on a dune along the
southwest beach, the U4,000-foot runway, and the building complex
near the center of the island.

A dense growth of Scaevola tescesds covers much of the igland
except for the man-made open areas and the natural central plain

lf Paper Number 81, Pacific Ocean Biologleal Survey Program,
dmitheonian Inetitution, Washington, D.C.

2/ Present addrese: 513 South Elmhurst, Mt, Prospect, Illinofa,
60056.
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where only low herbacecus plants grow. A total of % vascular
plant gpecies has been recorded; the majority (31) was inten-
tlonally or accldentally introduced.

Sixty-gix epecies of birde have been recorded from the
atoll; 15 breed there, & are common visltors, 7 are regular
viegitors in small numbers and 318 are accidental. The Hawalian
Monk Besl and Polynesian Ret are regildent species; while another
geven mammallan specles have been recorded. Bmall numbers of
two gecko gpecies live on Green Island and Green Turtles visit
the atoll infrequently.

Prior to 1950 Kure Atoll wae visited infreguently,
egpeclally by blologiets. In the 19th century at least 13
different ships came to the atoll and apother 4 wrecked upon
the reef. These visits were generally brief and no permanent
eettlements were made. WVieite were more freguent in thie century
and the firast systematic bird observations were made in 1915.
Detailed cbeervations were alsc made in 1523, 1957, 1958, and
1959.

In June 1960 the congtruction of s United States Coaet
Guard LORAN gtation was begun; 1t was completed in April 1961.
This was the first permanent settlement on the islapd. Presently
{1970) 24 men live there.

In the 1560's visits by bilologists becsme more frequent
and culminated in the detailed szurvey of the atoll by the
Pacific Ocean Biological Survey Program {POBSP) of the Smith-
gonlan Institution from 1963 to 1969. This survey substantially
increased our knowledge of the atoll's fsuna (especially birde),
not only of what species occurred there but of their bioclogy
and movements. This work composes the bulk of this paper.

HISTORY

19th Century

Prior to 1827 Kure Atoll was probably visited by at leaet
£ different ships and received s different name after each vizit.
In 1799 Captain Don M. Zipiani, commanding the Spanizh wvessel
Senhora del Pilar, found an island three miles from north north-
eanst to south southwest in latitude 25°9'N longitude 175°4E8'E
and named it Patrocinio (Findlay, 1870). Krusenstern {1B835)
liete four islands in the vicinity of Kure (Staver at 25°K 1B81°20'E,
Ocean at 28°10'N 181°20'E, Massachusetts at 28°20'N 1B1°20'E, and
Cure at 28°27'N 181°35'E) and states that they were in fact all
the game island. Sipce there are no detalls of any of these visits
it iz imposslble to state upegquivoeslly that they were EKure Atoll
or which ope setuslly dlscovered the atoll.,



The first vieit definitely to Kure Atoll was inm 1825
when the schooner Tartar, under the command of Captain Benjamin
Morrell, Jr., epent two days (Morrell, 1841). On 11 July the
ghip left Pearl and Hermees Reef and szailed westward. The next
day 1t arrived at Byer's Island (probably Midway) which they
left at & p.m. At b a.m. on 13 July 1825, approximately the
time it would take to gail from Midway to Kure, they arrived
at an unknown igland.

At 6 a.m. we were within half s mile of the
breakers, and no land ip sight. We bore up and
paszed around the west end of the reef, which
was distant about two miles. We then hauled on
a wind under the lee of the reef at the rate of
gseven mlles an hour, for two hours in a north-
by-west course, we saw the land from the mast
head, bearing north-west. We immediately kept
off for 1%, and at 10 a.m. we were cloge in with
a small low igland, covered with gea-fowl, and

.hthe ghores of which were lined with gea elephants.

., Green turtlee were found here in grest abundance,

““and two hawk's bill turtles were seen. Thie
igland presentz all the usual indications of

b voleanic origin.

Cn the west side of this igland there ig o reef
which runs off about fifteen miles, while that cn
the scuth-east side extende about thirty mileg,

in the direction of south-scuth-east. These reefe
are formed of coral, and afford good anchorage o
the scuth-west zide, but on the east side the water
ie bold close to the reef. The igland ie Low,
being nearly level with the surface of the sea,
and about four miles in circumference. Its centre
iz in lat. 29°57' north, long. 174°31' east
(Morrell, loe. git.).

They left on Thursday the lLhth of July. Although the
position is incorrect, it is cbvious from the galling times and
deseription that this was Kure Atell. Krusenstern (1835) named
it Morell (sic) Izland.

In 1827 Captain Stanlkowitch, of the Russian ghop Moller
found a =msll, low, dangerous island at 28°57'K, 1758%23'30"
(Sharp, 1960). It was thie discovery that prompted Krusenstern
o synonomize all the previous names under the glngle appellate
of "Cure Island.”

In 1837 the first of many ships wrecked on the reef sur-
rounding the atoll. A% 11:30 p.m. on § June the British whaler
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Gledetanes, Capt. John R. Brown ccmmanding, struck the northern
reef |Bandwich I=land Gazette, 1837). Three boats were lowered
and the captaln, officers, and crew lald off the wreck until
daylight when they rowed about fifteen miles to land (pre-

sumably Green Igland). They returned to the wreck and were able
to smlvemge a little bread, a few clothes, elghteen casks of

flour; one cask of salt provislons, apnd a few caskes of oily water.

Most of the time the orew was engaged Iln the construction
of a small veszel from the remsins of the Gledatapnes. Om 12
October the vesgel was launched and named the Deliverance.
Three daye later Capt. Brown, the Chief Mate, and elght men
gailed for Hawall. GSometime in Hovember they arrived in Honolulu
and zeversl monthe later the remaining crew was brought off the

?tﬁll ?y a veesgel dispatched by the H,B.M. Congul in Honolulw
Ibid. ).

Capt. Brown despcribed the island az such:

The 1aland in lat. 28°22°N and long. 178°30' W, which
I suppose to be Ocean Island, i about three miles in
circumference., It ie composed of broken coral and
ghells, and is covered, near the shore, with low
bushes. In the =seazon, it abounds with ses-birds
and at timeg, there iz a copglderable number of hair’f
geale. There is always an abundance of fish, and in
a great variety. The highest part of the lzland 1z
not more than teo feet gbout the level of the zes.
The only fresh water iz what draine through the sand
after the heavy rains. From the specimens of dead

, ghelle lying about the beach, there gppears to be B

“, great wvariety of shell (Hawallan Spectator, July 1838).

In May 1838 Capt. Daggett of the ship Oscar saw Cure's
Izland in latitude 28°15' W, longitude 177°35' W and noted that
the reef extended westward (Sandwich Izland Gazette, Dec., 22,
1838)., It was nvted in thiz article that Cure's Island waz a
little to the east of Ocean Island, suggesting that there was
gtill zome confusion ms to the sxact location of Kure Atoll.

On 24 September 1842 at 2:30 a.m. another whaler, the
Parker from New Bedford, Massachusetts, struck the reef sbout 8
miles north northwest from the center of Ocean Island (Temperance
Advocate and Seamen'z Friend, June 27, 1843). The ship was com-
pletely wrecked and four men were lost. Only a peck of beans
and 20 pounds of galt meat were ssved. After struggling for
elght days and seven nights they reached land on & raft they
had constructed from the wreck of the Parker.

Here they found some remainsg of the Glédstsnes which served
for firewood and building meterials., From the Parker they ob-
talned some piecee of copper which were made into cooking utensils.
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While on the izland the men killed Tyo00 gea fowl and

~about €0 sealz for food (Whalemen's Bhipping List, November 7,

1843). A dog remaining from the Gledstanes' wreck was on the
lsland and after several weeks they caught and ate it. Every
morning and evening the captain conducted religious services
and on Sabbath morninge & bethel flag was holsted (Ibid.).

On 16 April 1843 the Jamee Stewart of ot Johne, New
Brunswick was spotted, but the wind carried it to the south
of the leland. The next day Capt. Smith, the carpenter, the
cooper and cabin boy boarded the ship. Before leaving they
left 20 pounds of breasd and 20 pounds of beef for each remsining
man, besides a barrel of ealt, and cotton cloth sufficient for
one shirt each and numercus minor articles of egsantigl bepefit.
The captain of the James Stewart promiced to return to pick up
the remaining crew after the end of his cruige. Thiz proved to
be unnecessary, however, for on 2 May the whalesghip Nageau,
Captain Weaks commanding, arrived and took the remalning crew
off the 1sland,

In late June or early July 1859 the American barque Gambia
visited Kure. Capt. N.C. Brooke reported {Brooke, 1860).

-..congleting of three small islands aor rockg, eur-
rounded by a reef thirty miles in circumference. ...

A bank mekes off round this reef st a distance of &
mile with twenty-five to thirty fathoms water. The
three ielands are on a line Bast and West. The surf
makes off to the Faet a guarter of & mile, and to the
N.W. twelve miles, The reef opena to the B8.W, for
about three miles. The best anchorage iz found by
bringing the W.W, point of the breakers North, in
water from seven to twelve fathomz, ohe mile from
the reef. Currents sets north and south about two
zncte. Tide riseg twenty-two inches. They can be
approached from any point, and can be geen from the
maethead eight miles, being about twenty feet high
and covered with bushes. On the north end of the
large igland, which is 3 1/2 miles long by 1 1/2 wide,
there hag been a lagoon, but it is now CVErgrown, On
thie island I found the remains of the wreck af a
merchantman, which had evidently been racently loat.
Bhe waz not an American veggel. T found the besach
gtrewn with remainz of the carge and Wreck, consigt-
ing of bamboos, China mate, snd tubz, The vegeel

wag undoubtedly from China or Mapila. 0n the porth
end I found washed sshore the brosdside of the
veseel, that had the fore and main channeles on from
plankshear to below & sheets copper. T brought away
copper and door locks, which I found on her cahin



doors on the beach. O©On the etern of B Jollyboat

I found the name Tsssc Holder branded, probably
the builder's name. Good water mey be cbtained

on this izland. The second island in size is
about two miles long and a half s mile wide, with
little vegetation, few fowle, and plenty of turtle.
The third 15 a meére =and spit.

Kure Atoll wae next visited by the U.B.B. Lackawanns
Capt. William Reynolde commanding, On 31 August 19A7 the ghip
circled the reef and the following report was made (RG 45
Naticnal Archives Log of the Lackawanna May 20, 1867 to November
24, 1B&T).

Ieland 14 3/4' in circumference, somewhat oval
chaped. Wall extended from middle of green island
to NW extreme ag at Brooks ileland, but showing
about water to the westward, s low sand ieland,
weat of green island as at Brooks but not so high.
A large tree with roots on beach. A lower mast of
a ehip on green izland NE corner. Lagoon all
ehallow water. No 2ign of entrance or inside
anchorage from alofi.

At approximately 4 a.m. on 28 October 1870 the U,8.8,
SaginaW, Lt. Commander Montgomery Sicard commanding, left Midway
Atoll, after seven months of work, for San Francisco. Before
setting sall for California, however, the Captain decided to go
to Xure Atoll and conflrm its pozition and look for shipwreckes,
Early in the morning on 29 October the ship was resting on the
northern reef of Kure Atoll and taking on water rapidly. The
Friend for February 1, 1871, reports that:

It was in truth, & remarkable shipwreck. The night
had been clear straight, with a moderate breege. The
ghlp was heading direct for an island whoee position
and distance - and that a short one - were known,
approximately if not precipely. " 8he was meking not
aver two and a half to three knoteg, yet she ran
directly, without any particular lack of vigllance,
on a reef which was above water, and on which the
breakers where dashing furiously.

Honetheless, Lt. Commander Sicard was cleared of negligence by
a board of inquiry.

Since the ship did not break up until several weeks had
pagzed, much gear was salvaged and a coumfortable camp wae erected
on Green Ieland. Readers are referred to George H. Read's The
Lagt Cruize of the Saginaw for details of life on the island,
Much of the time was spent bullding a gig and another larger
boat to effect their rescue.



On 18 Wovember 1870 the gig, with Lt. J.C. Talbot, Peter
Francis, James Muir, John Andrews, and William Halford sboard,
left Kure for Honclulu, After a long, arducus journey they
pighted Kauai on 18 December. One day later the gig went
through the surf apd oapsized Killing sll crew members except
Halford (The Friend, Jan. 1, 1871). When news of the Saginaw
regched Honolulu the American Consul dispatched the Kona Packet
to rescue the crew and the Hawaiian King dispatched the steamer
Kilaues for the same purpcae because he was afraid that the
glower-moving Kona Packet would not arrive in time. On
3 January 1871 the Kilauea reached Kure and the next day the
crew was taken off the izland.

The next recorded vislt to Kure wae in 1881 when the
British schooner Ada spent sbout two daye there from 30 December
to 1 January ecllecting turtles, bﬂﬂhe—de-mer, and eggs. They
xxanak_ﬁung;lgﬁ, 140 beche-de-mer, plenty of bird eggs, and at
leagt 2 rotten turtle egggI{Hnrnell, 193k,

On 15 July 1886, the Dunnottar Castle, H.A. Martin captain,
oound for Wilmington, California, from Sydney, Australia,wrecked
upon the reef of Kure Atoll (Honolulu Almansc and Directory,
1887). Nine days later Mr. Norman and six men left in & boat
to get relief from Honolulu. After a journey of about 52 daya
they arrived at Hanalel, Kauai, apnd on 1% September the Waialesle
left Honolulu to rescue the crew. However, the remaining 22
crewmen had been taken off the izland by the Birham Wood of St.
John'e, New Brunswick. During their brief stay on the izland
they evidently ate turtlesand seafowl.

The Waialeale arrived opn 20 September and the island was
taken posseseion of by James H. Boyd for King Kalskaua of Hawafii
with the following words;

I Colonel James Harbottle Boyd by the power in me
vested by Hie Hawaiian Majesty King Kalskaua's Com-
mizeion ag Hiz Special Commissioner do in His Royal
Name take formal possession of Ocean Tsland or Moku
Papapa as a part and portion of His Royal Domain.

Done at Ocean Island or Moku Papapa this 20th day of
September A.D. 1884,

Jag. H. Boyd
Hiz Hawalian Majesty's
Special Commissloner
(Hawaiian Archives, Letters Book 25, p. 208),

The next day the relief party erected a housze 20 feat bar
12 feet with a corrugsted iron roof, placed water tanka, and
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gowed seede of alegercba, pride of India, Kamaui, monkey pod,
noouki, and ohla trees. They reported that the ieland i= now
barren of treeg with a stunted vegetation. The trunk of a
tree fifteen inches in diameter and four feet high was found
etanding on the islapd. On 21 or 22 Beptember the Waialesle
left the stoll.

Apparently in 1889 Captaln Johnzon of the Norme visited
Kure before going to Midway to rescue the Wandering Minstrel
castaways (Cameron, 1928)., He found that the building had
blown down and was moetly buried in the sand.

There were alsc two visite in the late 1880's or 1890's
for which details sre lacking. John Cameron of the Bhon re-
ported that the island was sandy and barren with a very exposed
anchorage (Ceameron, op. cit.). He went sshore to see the
building erected by the Hawalian Government in 1886 but found
only eheete of corrugated iron, which he took back to the ghip,
scattered about. He reported that he had heard that s party of
Japanese Teather hunters had stolen the provigions.

In the Log of the Kmalokai (1909) Captain F.D. Walker re=-
portz that the provisions from the shelter were stolen less
than twelve months after it was erected. He alsc hee & picture
of the remaine of the shelter and of the lagoon. Ko mentlon of
any vieit wag made in the text.

On 15 February 1894 the North Pacific Phosphete and Ferti-
lizer Company leased Kure Atoll for 25 years at a rental of a
dellar a year. The company was alss granted the exclusive
rights toc mine the phosphate deposite thereon, provided a
royalty of 50 cents a ton was peid to the Hawaiian Govermnment.
However, 1if mining was not begun within five yeare of the s=igning
of the contract, the lease would be withdrawn. Since evidently
no guano waeg mined at Kure, the leage expired In February 1919.

Eure Atcll was acquired by the United States of America
as part of the Territory of Hawaii on 7 July 1898.

20th Ceptury

In contraet to the 10th century, most 20th century visits
to Kure were purposeful. The first syetematic bird cbservations
were made in March 1915 and April 1923 (Biclogical Survey Section).

On 18 May 1905 the U,5.8, Iroguois, Lt. Commander A.P.
Niblack commanding, visited the atell for about six hours, sent
& boat ashore, found no people, and then left for Midway (RG 24
Log of the U.B.5. Ircquoie 1905). An equally brief visit was



made on 23 January 1910 by the Thetis, Captain W.V.E. Jacobs
commanding (RG 256 Log of the Thetls 1910). A party landed on
both islands, found a number of ges lione, numerous birde, no
pecple, and no sign that pecple had landed there recently.

Kure Atoll became part of the Hawaiilan Islands Reservation
on 3 February 1909 when President Theodore Rosszevelt signed
Executive Order 1019 reserving Kure Atoll for the use of the
Department of Agriculture as a preserve and breeding ground
for native birds. 3

A party from the U,3.8. Hermes, Lt. John T. Diggs com-
manding, wag unable to land due to heavy surf on 15 September
1918. Thie wae unfortunate since they were cbeerving birds.
They reported:

Ocean Tslands consiste of three islands, lying
fifty-zix milen west of Midway and reminds one
very much of Midway in formation, with mnother
natural reef breakwater ineclosing them, about
fourteen and three quarter milee in ecircumference.

Green Island, the firet of the three approached,
is about twenty feet above the sgea line 8% ite
higheset end and is ecovered with shrubbery along
the top level., It 1s sbout cne and a half milee
long by three quarters of a mile wide and sppears
alive with birde of about the zame species that
inhablt the other islands. The Layszan Albatross,
White Tern, White-breasted Petrel, boobies, Black-
footed Albastrosses were observed flying around the
veasel.

To the westward of Green Island appear two more
Islands compoged of sand, the westernmost of which
is absut ten feet above sea level, upoen which no
vegetation could be cbserved (RG ai Report of Com-
manding Officer to Commandant 14%th Naval District).

The U,B8.8, Marblehead, Capit. H.K, Cage commanding, passed
by the atoll on 25 April 1928 and reported that there were ne
gigne of habitation or wrecks on the reef (RG 80 Log of the
Marblehead 1928),

During the 1930's and early 1940'g several shipe vieited
the atoll briefly. Ae part of the United States Favy's Fleet
Froblem XVI, the U,5.5. Dobbin visited Kure from 12 to 22 Masy
1535 and the U.B.5. Ramsay was there 15 and 16 May 1935 (RO 2k
Loge of the Dobbin and Ramesy 1335).
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On 13 June 1940 the U.5.8, Childs, Lt. Commander J.L.
Pratt commanding, surveyed the lagoon and island, and in-
stalled permanent shoal markers. They reported no evidence
of recent activity except a wrecked Japanese boat etill on
the northern part of the reef (RG 24 Log of the Childs 1940
and R3 37 Alrcraft Advanced Bage Report of U.8.8. Childe).

The HMAS Mancora wae there in February 1941 (Paciflc Island
Pilot, Vol. III, 1946}, the U.8.8, Saury and U.5.5. Spearfish

on 26 August 1951 (RG 2b Loge of the Baury and 3 Spearfish 19%1),
and the U.5.8. Preble on 20 April 1942. The Preble reported
that they saw the remaine of two fires and a small lean=-to

ol the scuthwegt end of Green Island (U.B. Navy, War Diary U.5.8.
Preble).

On 23 June 1934 the UBCG ship Itasca, J.5. Baylis command-
ing, brlefly visited the atcll. The ecaptain, officers, and
guests left the ship and investigated the island (RG 26 cruise
report for the Itages for the month of Jume 1934). They re-
ported thousande of birds, 50 or 60 seals,/ no inhabitants or
boate, and hundreds of glass balls, one of which was thrown
overboard on 6 April 1931 east of Honolulu by the Chichibu Maru,

On 20 February 1936 President Franklin D. Roosevelt signed
Executive Order 7299 placing Kure (Ocean) Island and surrounding
reef under control and jurisdiction of the Secretary of the Havy
for naval purposes.

From 5 to 13 April of that same year the U1.8.8, Oglala,
Commander F. Cogewell commanding, and the U,5.8. Qusil, It.
H.T. Wray commanding, surveyed the igland and the lagoon for
posgible use ae s military airfield (RZ 37 Report of the Survey
of Kure Island and Pearl and Hermes Reef). Under the direction
of Lt. W. Nyquizt they made soundings in the lagoon, astronomical
cbeervatlons, and tide obzervaticns. They reported:

Green Island ie on the southeastern side of Ocean
(Kure) reef. The igland liesz in s northeast south-
west direction and is about 1 1/2 milee long and
1/2 mile wide. Tt is covered with very irregular
eand dunes which rise to about 20 feet., These sand
dunez are covered with a thick growth of wild mag-
nolia & to & feet high. The besch on the lagoon
alde 1s sbout 75 feet wide st high water and a camp
could be eptablished. There ies quite ap area where
gﬁkhﬂﬂtﬂ can eaeily beach. Quilte a few seale snd birds
inhebit this lsland. One turtle was aeen. The

———

covered with wild magnolia and nesting alhatrnss
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The Japanese ateamer Stato Maru with a crew of 25 to 30
men wrecked at Kure Atoll on 25 February 1538. TFPresumsbly
they were taken off the island by the Japanese vessel Aomori.

I have no records of any sctivity at the atell during
World War II but undoubtedly it wae visited by naval veseele
and possibly by groups from Midway. Walter Lord (1967) reports
that as part of their invasion of the Hawailan area, the Japanese
planned to build s miniature submarine base there.

Bailey {1552) reports seal counts made at Kure in summer
1949, 2 August, and 12 October 1951 by people from Midway Atoll.

‘On 17 November 1952 Fresident Harry 8. Truman signed
Executive Order 10413 restoring Kure Atoll to the Territory of
Hawaii. The Navy had the right to maintain a radar reflector”
there. Apparently this reflector was bullt im 10585, but I
bave po details of ite construetion.

The 1950'es saw an increage in the number of visitzs to the
atoll. Most of these were made by United Btatesz Fish and
Wildlife Service pergcnnel and sre discuased in the Biological
Survey Sectiop,

The moat lasting change at Kure was the egtabllshment of
a United States Coszt Guard LORAN (Long Range Wavigation) station.
Constructlon began in|June 1960/and was completed in April 1961.
The major features of the atation are a barracke, s signal/power
building, s transmlitter building, a pumphouse, seven fuel tanks,
a b,000-foot-long runway snd s 625-foot-high LORAN tower,

On 17 March 1961 the station was commiseioned with a crew
of L officer and 23 enlieted men, The station is still operating
{1970) ae part of the world-wide alds to navigation system
the U.5. Coast Guard. Kure Atoll ie also a Wildlife Refuge nder
_wthe jurisdietion of the Hawail Fish and Game Department. Under
“the terms of the lease from the Hawalisn Commissicner of Public
Lands, the Comst Guard will protect "all species of turtles and —
the Hawaiian monk geal, and so far as practicable and with Coast
Guard operaticnal requirements the Lepturus repens, Sclanum
nelsgoni var. intermedium, and all other animal {except rodentsz),
bird and vegetable life on the islapd.”

DESCEIPTION
Kure Atoll 1e situated on the top of a submerged voleano,

part of the submarine Hawaiian Ridge which extende southeastward
to the high mountainous 1sland of Hawaii. Drilling at Midway
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Atell indicated that the reef there datesz back to Miocene
times, some 28 million years age (Ladd et al., 1962).

The atell iz nearly clreular with the outer reef almost
completely enclosing the lagoon except for passes on the south-
wegtern glde, It ls oriepted cn s porthwest to southeset axis
and has a maximum diameter of 9.5 kilometers. Unusual Teatures
are the elongated reef patches and corsl ridges in the lagoon
and the presence of an emergent rock ledge on the oduter reef.
The ledge is composed primarily of coralline slgse and of
algally bound and encrusted pleces of coral and other carbonate
materlals, mainly aragonite and magnesium calcite. Thies material
wag dated by the Carbon-1h methed at 1,480 + 250 years BP. The
reef, comprising an area of about five square kilometere, ie
composed of coralline algae and corals (Gross et al., 1969).

The lagoon has a maximum depth of fourteen meters., 8ix
equare kilometers of the lagoon terrace are greater than five
meters high and forty sguare kilometers are legs than five
meters high (Gross, op. cit.).

On the outer reefs, the lagoon terrace, and seaward island
beaches, gravel and coarse szand are the dominant textural types,
while on the lagoonward side coarse sand or medium to fine zapnd
generally predominate. In the lagoon, medium to fine sand and
fine debris are the common sediment (Oross, op. cit.).

Green Island, the only permanent land mass in the atoll,
iz located near the fringing reef in the southeast sector
(Figure X-1). Crescentric in shape with the long axis curving
from porth to weet, it is 1.43 miles in greatest length and 0.37
miles in maximum width. BSandy pointe, whose ehapes and asizes
vary egeasonally and with local weather conditions, are present
gt both ends of the izland.

Standen (ms.) studied the changes at the north point from
T February to 7 March 1965. His results sre briefly summarized
nere. During the first two days the point lengthened sbout 100
feet. On 18 February the point had grown by amother 25 feet,
but atrong wave sction had ercded awsy s narrow section and the
lagt 50 feet were separated from the main body of the feland at
high water. On & March the point was 100 feet longer than on
27 February and 200 feet longer than on 9 February and it curved
westward., A astorm on the night & to 7 March washed the entire
point away. @Standen concluded:

Firet, wind direction and the wave action sssociated
with it are key factors in determining island chape,
especially regarding availability of material upwind
to be transported. With the main body of land to
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the upwind eide, waves are provided with a

large gource of sand. Stronger winda msy also
initiate wave sction that picke up and carries
sediments from the lagoon botfom, Waves from

& direction with po gource of material for
transport become eroslve agente to small islapds
at & rate incressing with thelr velocity and size.

Wind speed determines where and how zand will be
depoeited by water currents. Waves and currents
driven by winde lees than Beaufort Y4 deposit sand
parallel to the wind in shallow areas to the lee
of already exieting lslands or on =andbars. Waves
and currents driven by winds sbove Beaufart b
depogit sand perpendicular to the wind or parallel
to the wave fronte. Thus the main axie of the
island ie perpendicular to the strongest WAVEE,
l.e., northweet where lagoon wave fetich 1z greatect,
Vertical growth of the island through wave action
occurs when the beach runs at right angles to the
wind and thus the wave fronts and when the winds
are strong enough to generate waves which cast
gand high on the beaches (farther beck) without
breaking entirely over the igland.

Any new sequence of wind directione may tempo-
rarlly cause s difference in the smount of trang-
ported material owing to new sand recently deposited
upwind. The ususl sequence of windz s clockwise
with the passage of lows, but ocecasional reversale
do oecour.

In summer the west point iz well developed to the west and
the north point 1s hooked slightly to the northwest. During the
winter, however, the weat point ie typicmlly absent and the
north point curvee to the eagt.

A sandy beach encircles the entire ileland. 0On the ocean
gide it is narrow and fairly ateep with much coral rubble and
cther debrisz strewn about, especiaslly on the southern szide.
Further porth 1t widens and the slope is gentler. The lagoon
gide iz wide, sz much as 200 feet, and considerably lese steep
than the ocean side., Here the sand iz finer than on the ocean
gide, In winter water may wash up to the edge of the vegetation
around the entire lsland. Expozed coral boulders are present
slong the southern beach and near the west point.

Along the lagoon beach there is g geries of =and dunes, some
ag high as 25 feet, that decreages in elevation southwest along
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the beach. Behind the dunes, to the emst, the surface setfles
gently into a low, relatively flat depression. The elevation
here igs from & to 10 feet., Dunes are sbzent along the ocean
side and elevatione here do not exceed 15 feet.

Presently the domipant features on the island are man-
made: the 625-foot LORAN tower and transmitter building in
the central plain, the TO-foot-high radar reflector on & dune
along the southwest beach, the 4,000-foot runway, and the
building complex near the center of the ieland. A dense growth
of Beasvola taccada and the open central plain are the maln
patural features.

The area to the south of the runwey 1s relatively level
and covered with a continucus growth of Seaevola which 1s
dizgected by a eeriez of seven pathe lesding from the runway to
the beach. In contrast, the area to the northwest is rolling
with dupeg alopg the lapocn and the runway. EScaevola covers
mogt of this ares but there are mEOy open Bress EFig. v=1).

North of the building complex and the runway the terrsin
ie relstively level. In the center of the area is the open
central plain, some 20 to 25 acres in extent. It is criented
along a north to south axis, Burrounding this plain of low
herbaceous plante is tall, dense Scaevola. A series of patha
rung through thie wvegetation.

Figures D1-11 show island ecenes and should convey to the
reader a better impressicon of Eure then could ever be expressed
in words.

To the west of Green Ieland are three sandbars known
aollectively as Sand Ieland. These islets are variable in zize
and ehape throughout the year. Generally they follow the pattern
of the north and west points of Green Ieland. The largest one
may be ss long ss 400 meters and as wide as 20 meters. Birds
breed only on thie largest lslet. Durlng the winter thege islets
may wash away.

VEGETATTION

Christophersen and Caum {1531) reported 13 species of
vagcular plants collected at Kure Atoll by the Tanager Expedition.
In 1959 Clay (1961) found an additional & species and Lamoureux
{1951) reported another 23 in 1961. During POBSF studies four
previcusly unreported species were found; thue L6 species of
vagscular plante have been recorded at Kure Atoll (Table P-1).

The majority of these species was intentionally or acecldentally
introduced during the construction of the LOBAN station,
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Vegetation of Green Island, Kure Atoll.

Figui"l.‘- -lir'-li
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Figure D-h. North antenns field from north tower, Green Ieland, EKure
Atoll, 1 July 1568, POBSP photograph.

Figure D-5. Elue-faced Bobbies in north antenns figld, Green Island,
Kure Atell, 1 July 1568. FOBSF photograph.




Figure D-6. Looking towards west poimt from radar reflector, Green
Island, Kure Atoll, 1 July 1958. POESP Photograph.

Figure D-T. Breeding Red-footed Boobles in cenmtral roost, Green Tsland,
Kure Atoll, 1 July 1965. POBSP photograph.




South beach, Green Island, Kure Atoll, 1 July 1968,
FOESE photograph.

Edge of rumway, Green Island, Kure Atoll, 1 July 1968,
POBSF photograph.




Figure D-10. Locking towards north polnt from north tower, Green
Island, 1 July 1968. POBESP photograph.

Figure D-11. Eooty Tern colony in south antenna field, Green Island,
Kure Atoll, 1 July 1968, POBSP photograph.
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Christophersen and Caum {1531) described Green Island
in 1923 as

covered with a dense, almost impepnetrsble growth of
Scaevola frutesceng..., which averages 5 to & feet

in helght, except in small areas, generally on the
tope of the sand hills, where it is only about waist
high and fairly open. In these openings and along

the ocuter rim of the thicket are s few other plante,
principally the tall bunch-grass, Eragrogtiz variabilis,
and the creeping Boerhavia diffusa. Toward the emst
central part of the iglet 1e a large, open plain,
probably 20 to 25 acres in extent, entirely eurrcunded
by the tall Besevols frutescens....With the exception
of a few "iglande" of Zeaevolas frutescens, gcarcely
any vegetation in thie ceptral plain wae owver 2 feet
high, and most of it was congiderably under that
helght.

Achyranthes splendens, Tribulus cistoldes, and Lipochaeta
intergrifolia were found only on the plain, while Eragrostis

variabilis, Boerhavia diffuss, Lepidium owalhlense and Solanum
neleoni grew on the central plaln and in open srese among the
Bemevola. Two clumpe of Cenchrus agrimonioides were found, one
among Bcaevols and one on the edge of the central plain. Other
plants were found ss follows: Eragrostis whitneyi grew sparingly
on the cuter edges of the dunes at the northwest corner; Lepturus
repene st one spot among Scaevola; Ipomoes indice on Scaevola
and Sleyos hispidus on Scmevola iglands in the central plain and
on the inner edge of the ecrub.

In Qctober 1959 Clay reported a vegetastive conditlon
gimilar to that recorded in 19283. However, he found Cynodon
dactylon, Casuarine equigetifolla, Pluchea odorata, snd Verbesins
encolioideg growing near the radar reflector esnd surmised that
geedg of these plants were brought cn equipment from Midway
Atoll in 1955 when the reflector wae built. Two other new
gpecies were reported: a young Tournefortia argentes growing
on the windward shore and Bolanum nigrum on the central plain,

By the time Lamoureux viglted Kure in September 1961 the
igland had been greatly altered by the conetruction of the LOBAN
atatlon. As a result, there were more open areag: aleng the
runway, around the building complex and roada and through the

dcaevola on the south elde of the runway (the remaine of the

albatrogs pathe built in 1959). He : ‘morted (1961) the follow-
ing changes in these arega:



B. Margins of reads and runway. Boerhavis
diffues haz covered most of the margin of
the runway, with Tribulug cigtoides and scme
weedy grasses occurring as scattered indi-
vidusle. Along the roadeidee Boerhavie i=
pomewnet less abundant with a larger pro-
portion of weeds.

b. Albatross runwaye. Covered with Beoerhavis.

€. Clearinge arcund living quarters. Gnaphalium
gandwicenglum ie extremely abundant in areas
where Cynodon dacfylon has not been planted.
Euphorbla glomerifera, Emilia javenica, Conyza
bonarieneis, and Eragrostis amabilis were
fourd only here,

d. Clearing around IOJRAN Tower. A serles of
cleared stripe a few meters wide radiste out
from the base of the ftower to the guy-wire
anchore. Theee strips cut through most of
the eagtern part of the central plain. Boerhavis
diffuea, Lepidium owaihiense, Lipochaeta inte-

grifolia and Solanum nigrum are moving into
these areas.

Twenty-three new species were found on thils trip. Only
one, Phylloetegia variabllis, wae native and had probably been
overlooked by earlier obeervers. Cocos nucifera, Codiaeum ep.,
Hibiscus =p., Ihespesis populnea, Terminalia catapps, Nerium
oleander, and Helianthus annuw were cultivated around the
bulldinge while the other new species were found in dlesturbed
aress apd were undoubtedly accldentally introduced to the islapd
during construction work. @Scasevola waz etill the moet abundant
plapnt apd the central plalp was atill present.

Iuring POBSP studies the vegetation on Green Teland re-
mained eimilar to that found by Lamoureux, although much of it
had grown taller. The following is an account of the vegetation
on Green Island in 1968 and applles to most years POBSF peracnnel
worked on the island.

Scaevola taccads covers most of the ieland (Fig. V-1)
except for the original central plain and man-made open areas.
The extent of thepe sress vearles. For example, after the gtetion
was built, moet of the ares under the LOBAN tower and lts sup-
porting guywires was devold of Seaevola. By 1953, when POBSP
etudies began, moet of thls area, except for that portion of the
central plain where Scaevola has never grown, was agiin covered
with this speciee. Given enough time, the majority of these man-
made areas would again by covered with Scaevols.
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There are three types of open areas--the central plain,
the area around the buildings, and the other man-made areas.
On the central plain, the dominant speciee are Eragrostis
variabilis, Boerhavia diffusa, Lepidium owaihiense, Tribulua
cistoides, Solanum pelsoni, Sicyos hispidus, and Verbesina
encelioldes. (Cenchrus echinatus, Achyranthes splendens,

Tpomoes indica, Solanum nigrum and Lipochaets integrifolia
also grow there,

Around the buildings Cynodon dactylon was planted ae a
lawn grase and is now the dominant ground cover:; most native
Epecieg sre rare or lacking. Coecosf nucifers, Casuarina
equisetifolia, Hibiscue sp., Theapesla populnea, Terminalla
catappa, Nerium oleander, and Fluches odorats were planted
a8 ornamentals,

In the other open areas the commonest epecies are Eragroetis
variabllis, Boerhavia diffuss and Gonaphalium sandwicheum.
Elugine indica, Tribulus cilsioldes, Solanum nelsopi, Solanum

nigrum, Sonchus cleraceus, and Verbesina encelloldes are also
COMMO .

Begides Scaevola, Casuarina equisetifolia and Tournefortis
argentea are the major shrub or tree species on the island. The
former specles is pregent in three groups around the barracks
and in ohe group along the southwest beach near the radar re-
flector. These trees are about 20 feet tall. Great Frigatebirds,
Red-footed Boobles, and Black Noddies commonly roost in them but
no birde nested in them during POBSP studies, Tournefortia 1s
found at the north end of the islend (4 trees about 10 feet high),
northwest of the central plain (1 tree about 10 feet tall), =outh
of the runway (1 tree about 10 feet tall), and along the southwest
end of the runway (3 trees 3 to 4 feet tall) (zee Fig. v-1).
Red-footed Boobles and Great Frigatebirds breed in the northern-
most tree along the northeast beach, while the othere are utilized
only for roosting. Beaevola provides roosting areas, breeding
areas, and/or shelter for most svian species.

Verbesina encelicldes le the most importsnt of the introduced
apecles to the tsland'e avifauna. First found in October 1959
growipg near the radar reflector, it iz now widespread and grow-
ing in most of the open areas, malnly the central plain and near
the radar reflector. Orowing in dense stands and up to b feet
tall, it is & potential danger to the leland ecosystem, especially
1ts ground nesting birde and native vegetation. Birds have dif-
ficulty moving through Verbesina stands and when the plant becomes
dense enough are no longer able to breed where it grows, Fresently
the breeding hablitat of the BElue-faced Boocbles 18 threstened in
guch a manner, Other plants cannot grow under it, sc native plant
epecies in the central plain are slso threatened. The range of
this species continues to expand rapidly on the island.
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Other species of importance to the birds include
Boerhavis diffusa, Tribulus cistoldes, and Solanum nelsoni.
These plante are used as nesting materials by Red-footed
Boobies and Great Frigatebirda.

There ig a definite szeasonal growth and reproductive
period for plants, malnly from June through October, In
summer, for example, Tribulus and Boerhavia cover the cleared
breeding sitea of the Blue-faced Booby and probably prevent
the building of neste at this time. There iz little growth
from November through March. During this paricd wind and
gand may scour and defoliate dcaevola, primarily on the wind-
ward gide and to a lesser extent elsewhere on the island.

Table P-1. Vascular plantz recorded at Kure Atoll by various
pecple.

Christophersen

and Caum Clay Ilamoureux POBSP

Fandanaceae
Pandanus sp. x

Graminege

Brachymenium 8p.
Cenchrue mgrimonicldes

Trin. var. layssnensis x
Cenchrus echinatus L.
Choloris inflats Link
Choloris virgata Swartz
Cynodon dactylon (L.) Pere. X
Digitaria sanguinslis (L,)

Be0p.
Digitaria h&ngi Rendle =
Eleusine indica (L.)

GAETEH . x x
Eragrostis amabilis (L.)

WA, x

Eragrogtle variabilis

:Gauﬂ] Steud. = x X x
Eragrostls whitneyi var.

daumii Fosb. e x X x
Lepturus repens (Forst.)

R. Br. X x x X
Setaria verticellata (L.)

Beauy, x X

-

MM MMM
]

-

Cyperacese
Oyperus rotundus L. x x
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Table P-1., (continued)

Chrigtophersen
and Caum Clay ILamourewx FOBSP

Pa lmae
Cocod nucifera L. x X

Caguarinaceas
Casuarina equizetifolia x x X

Amaranthacese
Achryanthes splendens var.
reflexs Hbd. X X X
Amaranthus spinosus L. X

Myctaginacese
Boerhavia diffusa L. x X x X

Caryophyllaceae
Spergularia marina (L.)
Griseb. x X

Cruciferae
Lepidium swaihienge C.
and 3. X X x X
Lepidium virginicum L. X

svgophyllaceae
Tribulus clatoides L. X x x x

Euphorbiacese
Codiaeum 8p. x

Fuphorbia glomerifera
Eﬂillap i Wheeler x X

E borbis hirts L. X

Malvacese
Hiblecus ep. x

Thespesia populnea (L.)
Bol. x

Combretacese
Terminalia catappa L. x

Apocynacese
Herium oleander L. x x

Convolvulaceas
Ipomoes indica (Burm.)

Merr., X x X X
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Table F-1. (continued)
Christophersen
and Caum Clay Lamoureux POBEF
Boraglinaceas
nefortia argentea
L.F.: x x X
Labiatas
Phyllostegia variabilis
Bitter x x
Solanaceas
golanum nelsoni Dunal X x * X
Bolanum nigrum nigrum L. X x X
Cucurbitaceae
gieyoe hispidus Hbd. X x x X
Goodeniaceas
scaevols taccads X X X X
Compositae
Conyza benariensis (L.)

Crong . X X
Emilia javenica (Burm.)

Bab. x X
cnaphalium sanpdwicheum Gaud. X ¥
Heliasnthus annuw L. x
Lipochaeta integrifolia

GTaYy X x x x
Pluchea odorata (L.) Cass x x
sonchds cleraceus L. X .3
Verbesina encelioides (Cav.)

B, and H. x X x

CLIMATE

The climate at KEure ie subtropical marine and is influepced
by two maipn sir masses and by the surrcunding ocean where surface
variableg are relatively amnll. For example, sea eurface fempera-
turee vary from & low of 59 Fi in February to a high of| EG“I in
August and September, and salinitiez from 35. Mo in April teo
August and 35.0%¢ in November to February (Seckel, 1962).

Moet of the yesr Kure iz in the path of the northeast trade
winds from the Pacific subtropical anticyclone, but in the winter
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it 1e oo the southern edge of the Aleutian low, with resultant
wegterly winds. Table C-1%* lists the wind direction at Kure
for the years 1961 to 1958. From November to February winds
were variable, with a strong weeterly component which i{n some
years wag not well-developed. Winde were sgain varisble from
March to June and September to October, but with s major
eacgterly component. The northesst trade winds were best
developed in July and Aupgust when almost sll winds came from
the east.

Windepeeds ranged from O to & on the Beaufort Scale (0 to
4& knots), with a yearly average of about 2 ( & to 7 knots ).
From 1961 to 1968 average semi-monthly windspeeds (Table C-2)
varied from 1.5 tc 4.0 (2 to 18 knots). Although there was no
consistent yearly psttern, there was s tendency for the strongest
winds to occur in winter and early spring, and the weakeat winds
in gummer. In 1967 windspeed varied little throughout the year.

Although there is yearly varlation in the sverage semi-
monthly temperatures (Tables C-3 and k), the pattern of tempera-
ture change throughout the year is the same. The average maximum
varies about 20°F., from 65°F. to 85°F., and the average minimum
varies about 17°F., from 58°F. to 75°F. The absolute variatien
wag 39°F. to Q9°F.

From December through April the average semi-monthly
maximum iz about TO°F., in May, June, and Kovember between TOF.
and 80°F,, and from June through October BO®F. to 90°F, fThe
average gemi-monthly minimum ie between 60°F. to 65°F. frem
December through May, between T0O®F. and T5°F. in November.

Janusry and February are ususlly the coldest monthe and
July, August, and September the warmest cnes. In 5 of the T
Yyeare of POBEBP study the average tempersture began to increace
in May, in one year in June, and the other in April. It began
to decresse in Beptember in & yeare and in October in 3 years,

Since rainfall data were not collected at Xure, the Midway
Atoll data were used (Table C-5). As with other climatic para-
meters, rainfall was variable from year to year. Some years the
wettest monthe were in the summer, in other years in winter.

At Midway rainfall averages about 40 inches snnuslly. On
the average 1t raine 12 days each month. March ie the driest
month and December, January, and Februasry are the wettest monthe.
Heavy rainfall is most common; light rain and drizzles are almost
unknown. Rain occurs on only 6% of all hourly observations. Daye

* Weather data were extracted from the station logbooke. Obser-
vatione were made st four<hour intervals,
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Thundergtorms gré relatively uncommon, averaging

0.06 to 0.10 are next commonest, followed by daye with Q.11 to

0.20 inches.

with 0,02 to 0,05 incheg of rain are most common, deys with
gix a year (Standen, ma.}.

Wind direction at Eure Atcll by semi-monthly

periods, 1961-68 (expressed as percentages).

Table C=1.
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Table C-5. Semi-menthly rainfall (in inches) at Midway Atoll, 1963-68.

JBnUATY February March April May June

1963 3.2 3.5 s RS R 2 - R 2.8 0.5 = EFE S < (S e Bl
196 1.2 3.5 1.8 0:5 6.8 2.4 1.9 0.2 350 9.1 L3
1968 1.3 1.2 2.0 1.5 2:0 1.9 i = 5 0.2 0.1 L8
1966 0.8 1.6 4P 1.1 0.6 - = R [t R sk B e Phr
1967 0.7 2.2 3.1 5.0 1.7 0.5 0.5 1.8 0.7 0.k 3.0 0.1

1968 2.7 3.6 3.9 0.6 e Bl 1.0 sl 0.7 1.8 1.7 0.8

July Auvgugt September  Oectober November Decembar
1963 1.3 5.3 2.7 0.3 0.4 2.7 3.8 2.4 9.2 1.7 1.6 0.4
1gek 0.7 1.9 0.8 0.k 3 0.8 b Ay T2 17 3.9
1565 0.3 1.0 0.2 1.3 13 2.8 0.2 0.6 B -3vE 0,5 3.4
1966 0.3 1.9 0.8 0.9 b 0.1 7.4 1.3 1.4 1.3 0.9 0.5
1967 5.9 T7.h i 0.9 1.0 1.3 0.3 - e 2ol Sy
1966 0.3 1.6 0.8 .7 3.1 2.3 2.9 0.5 Yol 8 6,0 11.9

SCIENTIFIC VISITS

Biological Burveys

Kure Atoll received minimal attention from bisclogiste prior to POESPE
studies, In the first half of this century only two detailed surveys were
made--one in 1915 and ancther in 1923,

On 28 March 1915 Lt. W.H, Munter of the Cosgt Guard Cutter Thetis
gpent about 5 houre on Green Teland, He recorded 9 avian and 2 mammzlian
gpecies. From 16 to 22 April 1923 the Tanager Expedition, a joint venture
of the Buresu of Bloclogical Survey of the U.S. Department of Agriculture
and the Bernice F. Bishop Museum, visited the atoll. Led by Dr. Alexsnder
Wetmore, the expedition collected representatives of most blological
groups. Moet of the data except bird observations were subsequently pub-
lighed. Dr. Wetmore kindly permitted me to utilize hia bird cbservetions
and publieh those records here. Ten additional avian gpecies were added
to the Kure checklist.
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An earlier expedition gent to the Northwestern Hawallan
Islands by the U,8. Bureau of Biological Burvey was unable to
land at Kure when it vigited the atoll on 18 September 1918.
However, Lt. John T. Diges of the U.B5.5. Hermee reported 5
avian speciee, including the first white Tern, flying around

the ship.

It was not until 3% yeare after the Tanager Expedition
that the atoll wae again systematlcally surveyed. On 5 June
1957 Karl W. Kenyon and Dale W. Rice of the United States
Fish and Wildlife Service [the successor to the Bureau of
Biological Survey) spent about $ hours asghore and made de=-
tailed bird and seal ocbsermations. Opne year later, on 9 May,
Riece again wvizlted the atoll, but reatricted hisz sctivitiez ic
the beach. These men glso made aerial surveys on 9 and 21
December 1956; 12 February, 14 May, 18 December 1557: and
1k April, 2 May, snd 28 June 1958. No new avian species were
Tecorded.

The pext to laet viegit prior to the construction of the
LORAK etation was 3 to 8 October 1959, Chandler 5. Rebbins,
Thomae O, Horn, Horace F. Clay, aod a team of Navy personnel
landed on Green Ieland to improve the habitat for breeding
glbatross. A series of 18 trails connecting the open central
plain with the beach wag bulldozed. During this period Clay
gollected vascular plants and Robbins estimated bird populations.
Thiz was the first of zix trips that BEobbine, of the United
ftates Fish and Wildlife Service, made to Kure prior to POB3P
gtudies. During each ztay he estlmated avian populsations and
banded s total of 3,445 birds (Robbins, 1966). Three additional
avian gpecies were recorded during these visite.

/£ Jamez Hunt, & mamber of the United States Coast Guard,
' /banded 400 birds of 5 species in April and May 1961. He made
* no systematic ocbgervations.

The only other glgnificant blological survey priocr to
the POBSP surveys was from 12 to 14 September 1961 when the
Harcold J. Coolidge expedition visited Eure. FPlaptz snd inszects
were collected and limited bird obeervalions were made.

In the winter apd spring of 1963 POBSP personnel visited
the atoll four times but made syetematic bird cbeervations on
only one visit. Full time POBSF operations began on 13 September
1563 and continued untll 19 Augast 1565. Extended surveys were
also made from 1T April to & October 1066, 4 May to 9 July 19567,
and 26 May 1968 to 20 June 1969.

Eobbins surveyed the atoll in February 1960 and 1967 when
FOBEF perschnel were oot present. His observaticnoz are listed
under POBSF records.
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During FOBSFP studies emphasle was placed on determining
what avian species cccurred, when they occurred, in what
number, i and when they bred, and on studying the detailed
breeding blology of selected species. To facilitate this work,
60,282 birds were individually marked with numbered E.]_'l_:l.minum
bands, thue allowing us to follow the life history of individuals
and trace their movemente., It 1z this work that forms the major
portion of thie paper. Lesser emphazis was placed on studying
mammals and plants.

Table BS-1 lists major biological surveys of Kure, Table
B8~2 liete minor biological surveyas, and Tables BE-3 and 4 liet
the POBEP survey team.

Other Seientific Vislts

Hydrographic surveye were made by the 17.85.8, lackawanna
in 1867, the U,8.8. Tanager in 1924, and the 1,8.8. Oglala in
1936. These trips were discussed in the History Section., The
Lackawanna survey produced Hydrographic Office Chart 4 which
showed Green Island incorrectly as approximately rectangular in
ghape. The latter two surveys corrected thiz mistake as shown
in the recent United States Cosst and Geodetle Survey Chart 4177.

Geodetic markers were established on Green Island in June,
October, November 1959 and during 1361 by the United States
Hydrographic Office, United States Cosst sand Geodetie Survey,
and the Army Map Service. I have no detalls of these vielta.

A study of the marine geology of the atoll wae conducted
by T.2. Chamberlain, M,G, Oross, G.V. EKeller, and J,I, Tracey,
Jr., from 29 August to 7 September 1955. Resulta of this work
were published by Gross, et sl. (1969) and Xeller (1969), Thomas
F. Dana reported on the corals of Kure [Dans (1971)] as a result
of hie work at the atoll with Beripps Inetltutiocn of Ocesnography
in September 1968 and with the POBSP in 1949,

EUURE AVIFAURA
Introduction

Prior to POBEF etudies twenty-six avian species were re-
corded from Eure Atoll through the combined efforte of Munter
(1915), Wetmore (ms.), Kenyon and Rice {1958), and Hobbins {19667,
These observere recorded fourteen of the fifteen breeding specles,
all eix of the common non-breeding egpeciesz, and slx rare or
accidental species., The POBSP recorded an sdditiocnsl forty
epecies and one hybrid; all but one, the Booty Storm Petrel,
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Table BS-3. Total man-days spent at Kure Atoll by POESP

perzonnel.
Parsonnel Days
Williem O. Wirtz II 316
Robert R. Fleet 267
Paul W. Woodward 220
Vernon M. Kleen 150
Dennis L. Stadel 1&9
Davld A. Bratley 1086
Camercn B. Kepler 103
Thomas F. Dana 8g
T, James Lewis aa
Paul G. DuMont 81
James P, Tudwig 8o
Alan H. Anderscn 70
George R, Wislocki TO
Robert L. Brownell (=4
Fobert A. Bundell 5T
Roger B. Clapp 56
Bebert L. DeLong 56
Ralph W. Schreiber 54
Norman N. Heryford 50
Hobert 5. Standen Lo
Kenneth A. Amerman Ll
Warren B. King aT
Richard 1. Maze 16
Walter Bulmer 11
Fobert 1. Pyle 9
Lawrence K. Huber &
Charles A. Ely L
¢. Douglaz Hackman ("
Robert W. MoFarlane 2
Fred C. 3ibley 2
Max C. Thompsaon 2
&, Blpion Amersocn, Jr. L

Total Man-Days 2,327

478-373

2T
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Table BE-4. Man-days spent at Kure Atocll by PORSP personnel
{listed by years).

Subtotal

Fersonnel Dates Days
1953
James P. Tadwig Seplember 13=December 1 80
William Q. Wirtz IT February 20; Beptember 20-
November 27 69
Kenneth A. Amerman October 30-December 12 inn
Foger B, Clapp December H=31 27
Warren B. King December 2H-51 &
Robert W. McFarlane February 20; March 10; May
8-10; June 30 2
Fred C. Sibley March 10; May 8-10 2
A. Binjon Amerscn, Jr. March 10; June 30 el
Subtotal 231
1564
Robert R. Fleet January 26-June T: October
11 ~-Deceamber 23 205
William O, Wirtz II February 23-Msy 4; July 23-
Kovember 25 197
Dennie K. Stadel July 12-October &; December
10=31 107
Paul G. DuMpnt August G6-October 25 a8l
George 3. Wislockl May 1I=July 9 T
Bobert A. Sundell June T=fugust 2 5T
Cameron BE. Kepler October 26-November 29;
December 23=311 LY
Werren B. King January 1=31 31
Roger BE. Clapp January 1-26 26
Charles A. Ely November 8-12 b
Bubtotal 826
1965
David A. Bratley May G-August 19 106
Alan H. Anderson February 15-April 29 T
Cameron B. Kepler January l-February 25 59
Eobert R. Fleet March 4-pApril 30 58
William Q. Wirtz IT March 28-May 16 50
Norman N. Heryford April 22<June 10 ]
Robert §. Standen January 24-ppril 2 hg
Dennis R. Stadel January l-February 11 =]
T. James Lewie November 12-December 16 e

519



Total Man-Days:

Table BS-h. (continued)
Pergonnel Dates __Days
1966
Paul W. Woodward April 17=July 3 7
Eelph W. Schreiber August lk-October 6 gl
T. James Lewis January 16-18; July 1k-
August 21; September 18-
28; December 30-31 46
Richard L. Maze June 30-August b 36
Max C. Thompaon January 16-18 a
Lawrence N. Huber December 30=-31 =)
Subtotal 217
1967
Paul W. Woodward May 4-July 9 66
Walter Bulmer April F0-Msy 11 11
Lawrence N. Huber January 1-5 13
€. Douglas Hackman March 25-30 L
T. Jamee Lewls January 1 5
Subtotal 86
15968
Paul W. Woodward May. 26-fuguet 11 i
Fobert L. Brownell July 28-0October L &8
Robert R. DeLong October 18-December 13 56
YVerncn M. Kleen December 10=31 21
Eobert L. Pyle March 28-31 3
Roger B. Clapp March 28-31 3
Subtotal 2ah
1969
Yeroon M. Kleen January l-March 20; April
10-May 23 129
Thomas F. Dana February 10-April 4; May 19-
June 20 85
Robert L. Pyle April 18-24 g
Bubtotal 220}
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were rare or asccideptal visitors to the atoll. Clapp and
Woodward (1968) summarized the records of thirty-four of
thege gpecies. Binece that paper wae writiten, asnother fiwve
species were recorded and a previcusly unreported sighting
of s Bulwer's Petrel was found. Therefore, by June 1969,
eixty=-six svian specles and one hybrid were .recorded from
the atell. Theae species fall into four categories;
bresading, common non-breeding, rare visitors, and accidental
visltors.

Breeding Species

Fourteen species definitely breed st the atoll and the
Booty Btorm Petrel probably breeds. These species are clag-
gified accordlog to thelr breeding seasops s follows:

¥Winter-Epring Breeders

Black-footed Albatrosge, Diomedes pigripes
Layean Albatroge, Dicmedes immutabilis

Bonin Petrel, Pierodroma h. hypoleuga
Booty Storm Petrell, Oceanodroms tristrami

Winter-Summer BEreeders

Red-tailed Troplecbird, Phaéthon rubricauda
Blue-faced Booby, Sula dactylatra
Red-footed Booby, Sula sula

Great Frigatebird, Fregata minor

Spring-Summer Breeders

Chrietmas Shearwater, Puffinus pativitatua
Brown Booby, Sula leucogaster

Sooty Tern, Sterna fuscata

Gray-becked Tern, Sterna lunata

Brown Noddy, Anciis stolidus

White Tern, Gygis alba

Suenmer=-Fall Breeders

Wedge-tailed Shearwater, Fuffinus pacificus

Bagides breeding on Northwestern Hawaiian Islands, the
Black-footed Albatross breeds on Torishima, the ImyeEan Alba-
trose breeds nowhere else, the Bonin Petrel breede on the
Bopin Ielands, the Socoty Storm Petrel breeds on the Volecano
Ielands, and the other specles breed commonly on islands
throughout the ceptral Pacific.



Commop Non-breeding Species

The American Golden Plover {Pluvialis dominica), Ruddy
Turnstone (Arenaria interpres), Bristle-thighed Curlew
{Kumenius tahitiensis), wandering Tattler (Hetercscelus T
incanum), Sanderling (Crogethia alba), and Black Noddy (Anous
Tenulrostris) commonly visited the atoll. The Bristle-
thighed Curlew and Wandering Tattler are Nearctic forme,
while the other shorebird species breed in both the Palearctic
and MNearctic regliona. Black Hoddies breed commonly on other
Hawaiian Islands.

Rare Non-breeding Species

Seven species are regular visitors (more than five
records) to the atoll in small oumbers. The Booty Bhearwater
(Puffinus griseus), which regularly washed up on the beaches,
ig 8 southern hemigphere speciee that migrates commonly
through the central Pacifie. The other six species, Sharp-
tailed Sandpiper (Erclia acuminats}, Herring Gull (Larus
arsentatus), Short-eared Owl (ASio flammeus), Pintail (Anas
mouta), Pectoral Sandpiper (Erdia melanctoe) and Glaucous-
winged Gull (Larus ELHUCEHGEnSj are northern migrants; the
former three breed in Siberia and the others breed in the
Palearctic snd MHearctlc regions.

Accldental Species
The remaining thirty-eight specles were recorded less

than five timeg. These gpecies can be clasgified by origine
as follows (number in parentheses is the number of records):

Breed on other Hawaiian Islands

Bulwer's Petrel, Bulweria bulwerii (1)

white-tailed Tropicbird, Phasthon lepturus (1)
Black-crowned Night Heron, Nycticorax nycticorax (1)
House Sparrow, Passer domesticus (1

Breed on Bguatorial Islands in the Central Pacific

Lesser Frigateblird, Fregata ariel (2)

Ocecur at Sea in the Area but Only Rarely or Not at All
on Talands

Northern Fulmar®, Fulmarus glacialis (4)
Kermadec Petrel®* Ptercdroms peglecta (1)
Murphy's Petrel#*, Prercdroma ultims |1)

a1
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Leach's Storm Petrel*, Oceanodroms leucorhos (2)
Fed Phalarope®, Phalaropus fulicarins (2)
Black-legged Kittiwake*, Risss tridactyla (2)
Arctic Tern*, Sterna paradisea

Northern Vagrantes

Emperor Goose#, Philacte canagica (1)
Europearn Widgenn*** Mareca

nelope (2)
Tufted Duclk, 5Ith1a fuligula EEE

Bui‘fleheu.d**** E‘IJ.ﬂEEI!Ela albeala (1)
Peregrine F._n.l-:nn*, Falco peregrinus (1)
Dotterel®##, Eudromias morinellus (1)
Elack-bellied Plover*, Sguatarcla sgquatsrols (3)
Pintall Snipe*#*, Capells stenura (1)

Commen Snipes##, Capella gallinago (1)

Wood Sandpiper®®*, Trings glarecla (2)
Legser Yellowlegs¥**¥, Totanus flavipes (1)
Dunlip***, Erolia alpina (2)

Long-billed Dowitcher*, Limnodromus seoclopaceus (1)
Weatern Sandplpers#ts, Ereunetaa manri (1 E
Bar-talled Godwit*, Limcsa lapponica (1)
BuffHes, Philﬂmﬂﬂhuﬂ pugnax (1

Ring-billed Gull¥*# Tarus delawarensis (1)
Slaty-backed Qull¥¥+%, Larus schistisague (1)
Glaucous Gull¥, Larus hyperboreus

Black Tern®*, Chlidonias niger (1

Horned Puffin*, Fratercula corniculsta (5)
Bkylark*exe, Alauds arvepais (1

Barn Swallows#*, Hirundo rustics (1)

Water Pipit#e#, Amthua spinoletia (1)
Red-throated Pipit***, Anthus cervinus (1)
Snow Bunting**##, Plectrophenax nivalis (1)

Pﬂpg}gbl&ns

The term "island population" can be defined in at least

Tive waye:

(1) maximum pumber of birde on the island at any

ope time durlng & given period, (2) maximum pumber of birds
using the island during a given period, (3) maximum pumber of
birds using the island during the breeding season or year,

* Breeds
L Breede
*He  Ereeds
¥ Breads

in Palearctie and Nearctic Regicns
in Southern Hemisphere

in Palearctic Hegioo

in Nearctic Reglon
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Presumably the timing of these cycles reflects the pericds for
each specles when food wae most abundant for egg production and
raiging of young {eee Lack, 1955, for full discussion). It fs not
gurprieing that, at Kure Atoll, with well-defined ses=zonal variation
in air temperature, ses surface temperature, day length, et cetera,
birds bred in well-defined oyclesz; their food supply probably wvarled
regularly and predictably throughout the year. During POBSF studies
only 4 Red-tailed Tropicbird, 2 Blue-faced Booby, and & Brown Booby
negte were found outside the species’ normal breeding periods. The
majority of these nests failed, indicating that eovironmental condi-
tions at these times were unfavorable.

It hag been demonstrated oo pumerous occasions that lenghtening
days stimulate breeding in temperate zone speciee (Rowan, 1929;
Blanchard, 1941; Wolfson, 1952). At Xure the ssme stimulus is probably
regponeible for the initiation of breeding in epring and summer breeders.
Shortening days may stimulate the slbatross. Although the causes for
these variatione are unknown, it is probable that they are related to
an actual gcarcity or to the unevailabllity of food to the birds nesr
the atoll. FHigh winds, low temperatures, rain, and local storms are
the most likely factors influencing food sbundance and availability,

Factors Affecting Nesting Success

Details of nesting success are recorded in the appropriate Species
Accounte. The following discussion summarizes those Tactors that af-
fected success. Not all of them were equally important, and aceurate
quantitative dats are lacking that showed the relative contribution of
each, although rat predation and winter storme were obviously the most
impartant.

Polynesian Rats

By far the most important factor affecting nesting succese st Kure
for mogt epecies was Polynesian Rat, Rattue exulane, predstion., Thies
mammalian predator has been present since at least 1570 when they were
abundant (Read, 1912). Although unproven, it is probable that Polynesians
accidentally introduced them long before Furopeenzs discovered EKure.

Thue, rats and blrde have long been mgzociated on Green Island, yet ap-
parently no species has been extirpated by their predaticn,

The firat record of rat predation was Robbins' (1966) observation
that they ate Brown Noddy egge that had been left uncovered for only a
few minutes. BSince 1963 an additional 9 species (Table NS-1) have
been recorded as victims of rat predation. Laysan Albatrogs, Bonin
Petrels, Red-tailed Tropieblirde, Sooty Terns, and Gray-backed Terns have
suffered most heavily from thiz predation,

Adult and young birds that were attacked typically had open wounds,
sometimes L te 2 inches in diameter, between the scapulae, slightly



anterior to the uropygial gland, or slightly posterior to the lege,
Kepler (196T7) describes the method of attack on Laysan Albatross in
detail. Typical rat-damaged egge were hollow, with a large opening

at one epd.

Predation was not equally intense in all years. In early 1964
only a few Layean Albatross and Red-teiled Tropicbirds were preyed
upon. By the time albatross began breeding agaln in the fall of 1964,
and through the summer of 1965, predation wae extremely heavy. Black-
footed Albatrosse, Red-tailed Tropicbirds, Sooty Terns, and Brown Noddies
were2 alec victime of rat predation. The peak of predatory activity
was reached in the spring and summer of 1966 when large numbers of
birda were destroyed, the area of predation inereased, and more species
were recorded as being preyed upon.

Table NB=-1. Avian species preyed upon by Polynesian rats on Green
Igland, Kure Atoll, 1963-59.

Stage Preyed Upon

Species Eggs Young Adulte
Black=footed Albatrogs X

Laysan Albatross X X
Bonin Petrel X X
Wedge=-tailed SBhearwatar x b
Fed-tailed Troplecbird X X

Great Frigatebird X
gooty Tern X x
Gray=-becked Tern x X

Brown Hoddy b X

White Tern T

Cne year later only young Booty Terns were noted being eaten.
Predation became serious again in 1068 when rate destroyed most eggs
and young of Booty Terns, and &ll young and egge of Gray-backed Terns.
Howaver, no albatrose were known to have been logt. From mid-December
1968 through February 1969 several Layesan Albatross were destroyed.

By June 1969 rats were noted preying heavily on egge and young of Red-
tailed Tropliebirds.

Detalles of predation on each species are diszcussed below:

Black-footed Albatrogs: One pnestling was eaten in early June
1965. In late April and early May 1966 at least sfeven nestlings in
the northwest beach-Beaevola ecotone were destroyed. HNestlinge on the
open sand near the north point escaped predation.

Laysan Albatross: During the latter part of the 1963-6k breeding
geason &t lesst 12 adulte apd & few nestling Layeans were eaten, In
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the 1964-65 season over 50 adults snd several nesgtlings were destroyed.
The damage in these seagones was confined to the central plain, mainly
the =zouth antenna fie=ld.

Layean Albatroge suffered most heavily from predation 1o the
1965=56 breeding sesson. TFrom 8 to 10 February 1966 Chandler S.
Robbing found 57 adults that had been esten by rats. Another two
rat-destroyed adults were found in late April,

Robbing estimated that there were 310 peate, mainly with nestlinge,
northeast and east of the barracks, primarily in the north (90) and
south (110) antenna flelds. By mld-April only four remained: one in
the north antenna field, one in the south antenna field, cne along the
northwest beach, and one adjscent to the central plain. Only the
latter bird fledged; the others were eaten by rate during mid-May,

Robbine banded 400 nestlings in mid-March. At least 46 of these
birde were eaten by rate. An additional 14 neetlinge were destroyed
in May and June. Predation was heaviest in the central plaln, along
the northwest beach, along the read to the pier, and behind the fuel
tanks,

Ko predation was noted in 1967 or during the 1967-65 breeding
SEAEON.

From mid-December 1968 through mid-Januasry 1969 at least 12 adult
Laysang were desiroyed by rats. By February few adults were being
molested by rats, but over 30 nestlings were killed apd eaten, primarily
along the runway, in the central roost, and along the southwest beach.

Bonin Petrel: Rats probably caused the complete breeding failure
of this species from 1964 to 1968. Rats were commonly seen running in
and out of burrows and the remaine of egge were found in these burrows.

To test this hypothesis, three gtudy areas were egtablished in
1965: one control ares and two sresg that were poleoned with Warfarin,
No young Bonin Petrels were raised in the control area, but geveral
fledged in the other two areas. Although other young fledged from
areas thal were not poiscned, it was probable that the poisoning had
reduced the rat population in these areaz az they were close to the
study areas. One young Bonin Petrel, which was eollected, had rat
damage on the back.

Wedge-tailed Shearwater: Several egg shells broken in typlcal rat
faghicn were found. BRate were also suspected of eating chicks,

Hed-tailed Tropicbird: In all yesrs egge and young of Red-talled
Tropicbirde were heavily preyed upon. Fleet (ms.) found that in 1964
53.6 percent of all egge laid in a study area and 88.9 percent of
nestlings hatehed were logt to predation. Comparative figureg for
1965 were 6l,9 percent and 100 percent, respectively.
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Great Frigatebird: On 16 May 1966 an adult male Great Frigatebird
with a typlesl rat wound on ite back was captured., Another adult male
and 2 adult females with openings in the back were found on 10 June
1966, All of thése birds were roosting. There was no evidence of pre-
dation on eggs or Young.

Sooty Tern: In 1965 rate were seen carrying Scoty Tern eggs from
the colony when the incubsting birds were diszturbed. They straddled the
eggs and punciured the end before carrying them awsy. From 1966 to 1968
both egge and young wera destroyed by rats. In 1968 they destroyed all
the egge and young.

pray-backed Tern: Two nestlling Gray-backed Terne with cpeninge 1o
the back were found in Msy 1958, Egge opened in typical rat faghion
were also found. In 1968 the rate evidently destroyed all the egge and young.

Brown Neddy: Both egge and young were eaten. Nests on the open
beaches generally escaped predation. In 1965 there was a 27.9 percent
nestling loss in & two=week period. Omly 8 of the 147 chicks lost were
found, and all had wounds in the body cavity.

White Tern: A White Tern nestling with its wheole back ripped open
wag found in June 1958. This bird may have been eaten by rats.

Diecusgion: Two digtributiopal patterns of predation were noted.
In those species, such ag Brown Noddies and Red-tailed Tropiebirds,
where only eggs or young were eaten, predation was widespread, occurring
almost everywhere the epeclez woe presgent. The exception was individuals
breeding on the open beaches who sppeared to be immune to predation;
individuglse breeding in the densest vegetation appeared to be most
guseeptibla.

In the case of Laysan Albatross, however, where adults were eaten,
the area of predation was localized. In 1964-65 it was confined to the
central plain, mainly the south antenns field. In spring 1966, preda-
tion was again extensive there, and had spread to areas norith of the
central plain, mainly along the northwest beach, where Black-footed
Albatrogs were also eaten. By May it had progrezsed to the area by the
barracke and behind the fuel tanks. Before the young fledged in July,
s few along the runway were eaten. JTuring the 1968-69 breeding season
predation was noted alopng the runway, in the central roost; and along
the southwest beach.

The localized pature of albatross predation suggests that only &
emall group of rats, which had learned to attack thege large birds, was
involved. Pozsgibly they had overcome an initial fear of size. The fact
that Fleet (me.) found that tropleblrd chicks more than 17 days old
were not preyed upon supports this theory. Alsoc, the progression of
predation in 1966 suggests that a group was moving around the izland
attacking slbatrozees.
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As stated previocusly, predation reached a peak in 1966, when

rata were extremely pumerous. Starting in the fall af that year the
Comet Guard began intensive poigoning arocund the izland. By spring
lgﬁ? very few rate were noted, possibly az s result of the polsoning
program or poesibly as a naturally occcurring population erash.

Almost no predation wae noted that year. In 1968 and 1960 rats were
agaln mumercus and predation wig heavy. Thus, there was an apparent
correlation with the number of rats present and the smount of predaticn.

Not all species were equally susceptible to predation. Species
such ag Red-footed Boobles or Booty Terns, whoee breeding adults were
either aggressive towards intruders or flew away gulickly when disturbed,
were predation=-free in the adult stage, while otherz such as Blue-
faced Boobles, whose adults vigorously defended their young, were free
from nestling predation. Apparently rate could not break through the
ghells of albatroes and booby epgs, 80 these were pot eaten.

The following model of predation is presented: Rate prey on eggs
and young of many specles every year, with the intenaity of predation
directly properticnsl to the slze of the rat population. Ancther
important factor is probably the amount of plant matter, which cem-
poses the bulk of the rata' diet (Wirtz, me.), In years when plant
food 18 zcarce predatiocn iz heavier. During periode of peak rat
abundance larger birde are preyed upon, The localized nature of thig
predation suggests that certain individusle learn to feed on larger birde
and then move around the island. During the 1966-67 and 1967-68 alba-
trosg breeding cyoles predation on albatrosses was reduced or eliminated,
suggesting that moet of the individuale that had learned to eat alba-
trosses had died, It seems likely that there must be this type of
predation cycle (i.e., intensive one year, reduced the next) on these
birds or otherwise they would have become extinct at Kure Atoll.

Storms

Winter ztorms, with accompanying winds and high water, accounted
for much of the lose of albatross neste. In 1964 from 16 to 22 December
the izland was battered by winde up to 65 knots and received several
lnches of rain, Water came up over much of the western beasch and ca.
400 yarde of the ends of the island were washed away. During this
atorm 12 of 25 Black-footed Albatrozs study nests and at least 54
Leyean Albatrogs neste along the exposed lasgoon beach were destroyed.

On 13 and 22 December 19685 storms with heavy winds hit the atoll,
Several nestz (examct number unknown) of both albatrose specles were
destroyed by thege ztorms. Some incubating adults were slmost entlrely
buried by the drifting sands.

Although POBEF cbeervers were not pregent during the complete
albatross breeding cycle each geason, late gpring observations suggested
that wind-blown high water was responsible for at least some nest loss
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every year, especially aleng the eastern beach where water ususlly
reached the Scaevola. In May 1968 the high-tide line along the lsgoon
beach was within 5 feet of the Besevola and 3 to 4 feet of the veme-
tatlon glong the edge showed evidence of extreme sapd scouring.

Hi Tides

On 8-9 January 1969 water caused by high tidee washed to the edge
of the runway and into Becaevola along the northesst and southeast beaches.
Seversl (exact mmber unknown) Black-footed Albatross neste were washed

away .

In early September 1968 high tides washed away 5 Brown Noddy epge
at the north peint. If these tldes had cccurred earlier in the year
when most noddy nests contained eggs, almost all the nests would have
been destroyed as the waves washed over the entire breeding area,

Rain

Heavy 8pring and summer rains were not known to have caused
directly any nest loss, but an cbservation in May 1967 suggested that
rain could indirectly be responsible 1n Red-footed Booby nest loas.
ATter geveral days of heavy raine many Red-foot nests became water-
logged and were bending over. Poesibly nestlings and eggs fall out if
the negte become too heavy.

Undoubtedly long exposure of young birds to cold and rain could
cauge death, but this was probably a minor mortality factor.

Human Disturbance

Human disturbance affected nesting success Indirectly, generally by
causing the eggas or nestlings to be exposed to rain or cold. Some
species, such ag the Red-footed Booby, deserted thelr nests if handled
or flushed repeatedly.

Great Frigatebird Predation

Although Great Frigatebirds are known to prey on other seabirds
(Schreiber and Ashmole, 1570}, none was seen to do so at Kure. However,
when fluehed from their nests, adult frigatebirds would ocoaszionally re-
turn to the neat and peck a hole in the egg, or pick the neastling up,
fly away, and drop it to the ground, This sction probably ceceurs rarely
in an undisturbed situation.

Great Frigatebirds also destroyed Red-footed Booby neste when
humaneg flushed the boobies from them.

Beals
“—8eals occasionally destroyed nests when they hauled cut. For

example, on 26 May 1965 a seal crushed 18 Scoty Tern egge in a study
plot near the northeast beach.



Dogs

Doge occasionally destroyed nestling Brown Noddiee and probably
negtling Chriztmasz Shearwaters.

wiarration

Ho mazs starvation, such as occurred on Ascension Island (Azhmole,
1963 ), was noted. However, every year a few emaciated Laysan Albatrose

negtlings werea found. Some young Brown Boobies slzo apparently starved
to desth.

Miscellaneoue Factors

Nesting success was also affected by infertile eggs, nest desertion,
and adults attacking the young in such epecies asz the Sooty Tern.

Moveament

Through the recspture of previously banded birds it has become
well established that eeabirds of several species travel between various
izlandz in the central Pacific Ocean. At Kure Atoll individusls of 13
epecies banded on other central Pacifle iszlands or atolls were captured
(Table M-1). In addition, an American Golden Flover and five Fuddy Turn-
stones banded in the Pribilof Islande, Alaska, were collected at Kure.
Four hundred and sixteen individusls of fifteen speclesz from Kure were
recorded in the central Pacific (Table M-2), Figure M-1 shows the loca-
tion of these islands,

Detaile of inter-island movement are recorded in the individual
Species Accounts. Rigorous mathematicsl analysie of movement iz A1ifficult
due to the following: (1) only a few individusle of some species were
captured at Kure and/or banded on other islands, (2) some species were
not: banded on other islands, and (3) the bending and recapturing effort
wag inconglstent with respect to year and sessons--important parameters
to consider in any analyzig. Therefore, no detailed analysie of inter-
igland movement iz attempted in this paper. Discusslon of the movement
of each epecies in the Hawailan ares will be publizhed elsewhere,

Although the POBEP banded thousapds of sesbirds in che Line and
Fhoenix Islanda, there was only cne definite movement recorded between
these areae and Kure Atoll. I% sppears that in the central Pacific
movement to and from Kure Atell was restricted to the Northwestern Hawalian
Ialends, Wake Atoll, and Johnston Afoll.

Begideg the inter-iszland movement in the centrsl Pacifie, forty-one
individuale of seven species were recovered st sea or on iszlands cuteide
the central Pacific. Figure M-2 showe the genaral logcatlon of thege
movements, Which helps reveal the post-breeding dispersal patterns of
geveral species. How much actual movement there was between Kure and
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Table 5-1. (continued)
Humber of:

king Skeletong Alcochollces Totals

]

Epecies

Glaucous=-winged Gull
Black-legged Klttiwake
Aretic Tern

Sooty Tern
Gray-backed Tern
Brown Noddy

Black Noddy

White Tern

Horned Puffin
ghort=eared Cwl
Slylark

Water Fipit
Red-throated Pipit
Bnow Bunting

=
b e 0~ NS 08 pa D
OO0 OoOROHFROFODO

COODOOCONOOOCO0
R - 1 L. PN

=
B

Totals 356 4o

KURE REPTILEB

. Four specles of reptileg were recorded from the stoll. Green Sea
‘Turtles were occcaslonally seen ewlmming in the lagoon and a small popu-
lation of Btump-toed and House Geckoa was resident on Green Island.

There was uuéﬁhypnth&tinq}:recarﬂ of Hawksbill Turtlez.

Species Accounts
HAWESEILL TURTLE Eratmochelys imbricata

Morrell (1841) reported that two Hawksbill Turtles were seen 13 to
14 July 1825, The wvalidity of this record is uncertaln,

GHEEN SEA TURTLE Chelonia mydas

Morrell (1841) found Green Turtles abundant at Xure in 1825,
Although few of the early visitors to the atoll reported them (Table
Gr-1), they probably killed them for food and were thus responsible for
these reptiles' scarcity today.

During POBEP studies, turtles, presumably Green, were occasionally
seen, generally swimming in the lagoon (Table QT-2). They were found
only four times on land and there was no indication of breeding-at the
atoll. N\

A -
' pp- > 8 rovqus
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Pable GT-1. Previous recorde of Green Sea Turtles at Kure Atoll.

Populaticn
Date of Survey Eatimate Breeding Status, Remarks afarances
1825 guly 13-14 great (Morrell, 1841},
abundancea
1859 late June or plenty (Brocks, 1860).
garly July
1870 October 29
to i b large turtles captured on sandspit
1871 January & {Read, 1912).
1881 December 30
to 7 Collected & turtles and found 2 rotten
1882 January 1 eges (Hormell, 193k).
"
e
1886 July 15- 1 Turtles available ss food (Hawaiian
August 18 Almanac and Di:ﬁp&ﬂry, 1887).
)
=, 1936 April 5-13 1 1 turtle seen [R.G, 37 Repoert on the PBur-

vey of Pearl and Hermes Reef and Kure
Ocean Island).

Table QT-2. DOBSP observations of Oreen Sea Turtles at Kure Atoll,

Date

1963

1964

1565

1963-69.

of Obscrvation Humber Femarks

Dctober 29 i b ==

November & 1 In lagoon.

May 25 1 On Sand Island; caught, tagged, photo-

‘. graphed and released.
July 7 2 “~ offghore near the west end of the runway.
- A

August 13-28 s f:ﬁﬁmernuﬁ‘tracka and diggings found along
southeast beach.

Ootober 19 1 "% 2t lepg; offshore near the west end of
the runway. e

May 1 2 Bmall; off east beach.

July 20-31 % In lagoon; 2-3' diameter.
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Table GT-2. (continued)

Date of Observatlon Kumber Remarks
r'i__gﬂ_?? ..:Jume 10 1 -20"; in lagoon along west beach.
June 29 1 “20"; swimming in lagoon near the pler.
fJulaf_ 2.2 i (ea. 3' long; in lagoon; csught, photo-=
graphed, tagged and released. B il
July 8 L Cff west point. :
1968 July 31 | Off southeast beach.
Aupuet 17 1l Off pler.
August 26 2 Qff southweat beach.
MNowember 11 1 On Sand Island; 250-300 pounds.
Dacember 13 il On northwest beach,
1569 January 29 2 Off weat point.
January 27 3 Off southesst beach; 20-24" carapace.
February 16 1 Off northeast beach; 158" long.
February 21 i 0ff southeast beach.
March 2 1 Off northeast beach,
March-April T Oceaglonally =ighted, largest individual
not over 2h".
May 1 Bmall individuals continued to be elghted

arcund raef,

STUMP-TOED GECED Gelyra mitilata
HOJEE GECHD Hemidactylus frenatus

Two species of geckos, the Stump-toed and the House, were recorded
on Green Island. Based on the specimens collected, the former species
wag the more common. Undoubtedly they were mccidentally introduced from
Midway Atoll.

Geckos were seen in small numbers arcund the barracke, the tranz-
mitter building, and the essuarinas along the scuthwest beach. They wWere
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noticed more commonly in late spring and summer +than during the ragt
of the year. Nothing was known of their life history at the atoll.

KUEE MAMMATS

Wine species of mammals were reccrded from Kure Atoll. Two, the
Bottle-nosed Dolphin and the Spinner Dolphin, were found in the lagoon
or just outside the reef, while the Sperm Whale and Goose-beaked Whale
washed up on the beach. The Squirrel Monkey, the Pig, and the Domestic
Dog were brought to the LORAN station as pets. The Folynesian rai was
probably accidentally introduced by the Folyneslans, and the Hawaiian
Monk Sesl evolved in the Hawaiian ares. A

Species Acoounts
SQUIREEL MONEEY Saimiri sp.

A male Sguirrel Mohkey was released by the Coast Guard in late 1961.
Tt remained on Green Tsland in a semi-wild state until January 1957 when
it dissppeared. Before it disappeared it was frequently =een on the is-
land, and in 1965 it began sleeping on the top of the radar reflector
where it could be fed by hand., It was chserved taking an albatrogs egg,
feeding on Seaevola berries and leaves, and chasing rocsting Red-footed
Boobies and Great Frigatebirds. Apparently it only rarely disturbed the
birds and, in fact, appeared to be afraid of some, such &e breeding Sooty
Terns.

POLYNESTAN RAT* Rattus exulans

Status

Abundant resident, populations ranglng from 20 to TU animals per
aore in 1964 to 1965, Moet common in summer and fall.

ngglgtiﬂns

Polynesian rats were first recorded at Kure Atell by George H.
Read (1912) of the U.8.5. Saginaw, who reported, "Rats more in evidence
of late. At Tirst small and timid they are now growlng larger and bolder.”
411 biologists vislting the atoll prior to POBSP investigations slso record-
ed these mammals. Although unproven, it is prebable that the Folynesiana
accidentally introduced the rats long before Europeans digcovered the atoll.

% Wirtz (me.) studied this species intemsively at Xure from 1963 to 1965,
Pertinent dats are summarized here from his paper. Readers are referred
to hie work for details.
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Population estimates were made from March 1964 to May 1965 and
in April 1966, by live trapping in & 6.%-scre study ares of mixed
habitatszs adjmacent toc the porth aptenns fisld., Fipure FE=1 summarizes
the 1964-65 data, In late April 1966 there were an estimated 340

rate in the ares.

Mean monthly density from Mareh 1964 to May 1965 was 45 animsls per
acre, with a range of 20 to T7. Projecting for the whole island gave an
average total population of 6,480, fluctusting from 2,880 to 11,000 animale,

Although little or no quantitative data were collected from 1966 to
1969, obeervaticne indicated that rats were extremely abundant in 1966,
slmogt absent in 1967, and common again, altheugh less so than in 1566, in
1958 and 1969,

Annual Cycle

Polynesian rats were most abundant during the fall. They were un-
common from Jsnuary $o May and then began increasing in June, reaching a
peak in September or October,

In fall 1963 there were an estimated 7,200 rats, or 50 per acre, on
the igland. From December 1563 to Pebruary 1964 the population declined
to an estimated 30 animals per acre, and then increased to s peak of 75
rats per acre after the breeding season. Following this peak, numbers
declined to about 20 rats per scre by 1965.

Breeding oceurred from Jsnusry through Septesmber, with most litters
being produced from March through August. The average litter size was
4.07. In a sample of 100 live-trapped adult females, 7 produced 2 litters
in a year, 1 produced 3, U7 produced 1, and 45 produced none. The cheerved
pregnancy rate in the study area was about 90 litters per season, or asbout
360 new rats per breeding season.

Ecﬁlﬂﬂ

Polynesian rats occurred in sll the vegetated aresz on the island.
They appeared especially abundant in the central plain and adjacent areas.
The garbage area near the barracks was also attractive to them, and during
the fall when they were abundant, they would often be found inside the
bulldings.

The diet of Polynesian rats consisted of 62 percent plant material,
30 percent insects, and § percent vertebrate flesh. They were known to
have eaten the seeds of Boerhavia, the tender shoots and heads of Era-
grosils, the berries of Bcaevola, and the seeds of Lepidium, Erﬂ:um,
and Sicyos. Insect familles identified from fragments in stomachs were
Scarabaeidae, Elateiidse (larvae), Noctuidse (larvae), Blattidse, and
Formicidae. The relationship of rate and birds wss discusged earlier in
this paper.
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FOOEE-BEAKED WHALE Fiphius cavircastris

On 25 July 1966 a dead Goose-beaked Whale was found washed up on
the porihwest beach. This snimal had been dead for about a day and
large churnks of flesh were missing, probably as a result of sharks.
Fhotographs and messuremente were taken and the skull saved.

Ziphiug ecavirostrie ranges in the Pacific Ocean from the Bering
cea Lo Baja Celifornla, eastern Siberia and Japan, snd off the Hawailan
and Midway Islands (Hershkovitz, 1966).

SFEEM WHATLE Physeter catadon

On 23 April 196% Coast Ouard personnel found two Sperm Whale man-
dibles on the reef. These bonees were collected and returned to the lab
where they remained during the rest of the POBSF study pericd,

Another Sperm Whale was recorded on 8 July 1967 when the remains
of a 30- to 40-foot individual washed up on the south beach near the
channel %o the lagoon. This animal was photographed, but no bones were
collected.

Thiz species is found in all seas from the Aretic to Antarctie
Oceans (Hershkovitz, 1066),

HAWAITAN SFINNER DOLFHIN stenells rogeliventris
BOTTLE-NCGSED DOLFHIN Turslope truncatus

Eice (1960a)} saw about 12 Bottle-nosed Dolphing within 2 kilemeters
of the reef on both § June 1957 and 9 May 1958,

Dolphins were recorded Iinfrequently in the lagoon or beyond the reaf
during POBEP studies. Due to the unfamiliarity of most cbservers with ce-
taceans, mogt of thege manmels were unidentified. However, two species,
the Hawaiian Spinner Dolphin and the Bottle-nosed Dolphin, were definitely
ldentified Robert L. Brownell, The latter species was seen on 16
liovember 1 when 50 to 60 followed a boat in the lagoon, and on 21
September 1958 when several were geen off the south point. The former
apecles was recorded twice: on 14 August 1568 when three schools totaling
80 to 100 individuals were seen east of Sand Tsland and 28 August 1968
when they were geen in the lagoon, Table PO lists the remaining sight-
inge of unidentified cetaceans.

Jursiops truncatus ls widely distributed in temperate and tropical
seas (Fice and Scheffer, 1968), and Stenella roseiventris is found in the

tropical eastern and central Pacific Ocean |Robert Brownell, perscnal com-
minication).
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Table PO-1. POBSF cbeservations of unidentified cetaceans at Kure Atoll,
196k =69,
Date of Observation Number Seen Remarks
1964 January 1 25+ Eagt of Green Island.
geptember 18 school Within 100 yards of eastern reef,
gaptember 29 gchool Cloge to easterpn reaf,
Dotober 2 (] Off eastern reef.
ootober 4 gaveral Off northeast reef; leaplng out of
water,
Hovrember 27 20 Swlmming slowly up eastern edge of
the reef.
1965 January 21 1z Swimming northeast along ocuter edge
of reaf,
May 24 50t In lagoon near Sand Island.
1969 January 16 2 Kear Sand Island.
April 156 a0k off south slde of Green Ielend.
May T oot Off reef beyond Band Islsnd.
HAWATTAN MONK SEAL Monachus schauinglandi
gtatus

Common permanent resident; 150 to 200 animals. Populatlion apparently
decreasing. Pups usually born from February to June,

Populaticns

Hawalian Monk Beals wera firet recorded from Kure Atoll by Morrell
in 1825 (Table MS-1). Most other earlier visitors slsc noted these mam-
mala, but unfortunately did not quantify their observations. Undoubiedly
gealg were common in the 1800°'s, but the population probably fluctuated
drastically with the repeated killings by the crews of wrecked ships. TFor
example, the crew of the Parker reportadly killed 60 seals during their
etay on the island in 1542-%3 [Whalemen's Shipping List, November 7, 1843).
Lt. Commander Montgcmery Sicard, eaptain of the U,5.5, Saginaw, reported
{in Annual Report of the Secretary of the Navy on the Operation of the
Department for the Yesr 1871} that "I commenced by sending ocut parties to
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kill peal...but after about a month I found that, owing to the rapid
dimipuation of the seal, T was obliged to cut the allowsnce down, and
only killed one seal...per day for the whole crew." Thuas at least 60

Monk Seals were killed in 1870.

Kenyon and Rice placed the Kure population at 128 in winter
1956-57 and 142 in winter 1957-58. Baged on the number of geals tagged
and the number of previously tagged seals seen, the igland population
waz 139 in 1964 and 141 in 1965, Wirtz (1968) estimated the total stoll
population as 200 for both years. From the fall of 1963 to the summer
of 1965, 112 adults, 22 subadults, and 71 juveniles (57 of them borm at
Kure) were tagged; thus the previous estimstez were probably accurate,

Besides these total population figures, populstion estimates were
made at weekly or semi-monthly intervals by counting seals on Green
Izland az an cbeerver walked around the island. These counts varied
yearly. In 1964 and 1969 only those seals seen on Green Island were
counted; in 1965 and 1968 all seale seen on Green Island, and Sand Island
ag seen from Green Island, were enumerated and the counts separated.
However, in 1966 and 1967, although the seme method wag used, the counts
were not separated. Finslly, seversl ground counts were mede on Sand
Island., These data are summsrized by month and year ln Tables MB-Z2 to 5.

These data suggested that Monk Sesls were decreasing as most counts
made from 1967-00 were lower than previcus counts. Especially significant
_were the 1969 counts when very few seals hauled out on Green Tsland. Thisg
“‘decrease probably resulted from the increased disturbance by man end by
the station dogs who often chased the seals back into the water after they
bad hauled out. Continucus harsgsment of this type will lead to the dis-
appearance of this mammal from Green Island., Kenyon (in prep.) discusses
in detail disturbance as & population control factor.

Annual Cycle

Hawaiian Monk Seals were present throughout the year, with peak popu-
lations on Green Island from December through May. When Sand Islsnd washed
away, all seals hauled out on Green Ieland. FPOBSE data eugrest that after
the main pupping eesscn, adult seals moved either to Sand Teland or BWAaY
from the stoll,

Actual copulation wes not observed so it was net known when the breed-
ing season began; it probably started in late summer or fall, The firet
pups were born on 20 February 1964, 14 Pebruary 1965, and 18 January 1969,
and the last cnes in late July 196& and 9 June 1965. Flgure MS8-1 showe the
number of pupe born each semi-monthly period in 1964 and 1955. Pups spend

“about 5 weeks ashore before leaving (Wirtz, 1968).
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Table MS-1. Previous records of Hawallan Monk Seals at Kure Atocll.
Population
Date of Survey Estimate Breeding Status, Remarks, RePersnces
1825 July 13-1b T "+he shores...were lined with sea
elephants" (Morrell, 1BL1: o18) .
{1837 July 9 congider- (Hawaiisn Spectator, July lﬂjE}#Erﬁ
f to able
1838 ki aumber
s
1842 Beptember 24 Killed ¢a. 60 sesls (Whalemen's Ship-
to T ping List, November 7, 1843},
1643 May 2
1870 October 29 "maln gource of food will be the peal”
Lo 1 (Read, 1912: 32}.
1871 January &
1910 January 23 T Fumber of sea lions (Log of Thetis,
R.G. 26, U.S. Nat. Archives).
1915 March 28 large Hauled out on the beach (Munter, 19i§}“:fff
number 136). HE
1923 April 17-22 ko-50 At least one pup born (Wetmore, ms.).
193% June 23 §0=60 (R.G. 26, U.8, Nat. Archives, Cruise
report for Itasea for month of June 1934).
1936 April 5-13 T Photographs of U.S5.S. Oglalas (R.G. 80,
U.8. Nat., Archives).
1549  Summer 20=30 (Balley, 1952: 19).
1951 August 2 30=h0 Aerial survey (Balley, 1952; 19).
October 12 ca. 70 (Bailey, 1952: 19).
1956 December 9
to 1256 25 pups born in epring of 1957 (Kenyon
1957 June 5 and Rlce, 1959: 221).
1957 Decesber 18
to 1z 25 pups born in spring of 1958 (Rice,
1956 June 28 1960b; 379).
) --_-__.-'
551959 September 25 53 (Robbing, 1966: 54).5

Getcber 3 59 (Robbins, pera. cosmm,).
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Table MS-1. (continued)

Population
Date of Survey Estimate Breeding Status, Remarks, References
1960 Mareh 25 Lo-60 (Rebbine, pers. comm.).

1961 September 12-14%  65-70 (Udvardy and Warper, 196b4: 1).

Tabie MS-2. BSummary of POBSP Hawaiisn Monk Seal Counts on Green Island,
Kure Atoll, 196k-69,

umber Average
of Mumber
Date Counts geen Range
January 1564 2 2.0 28-34
1965 i 27.5 B-Th
1969 b Lid 1-3
Total 10 Rh i b 1-7h
February 196k L k.3 ol L2
1965 4 22.3 §-35
1969 4 1.0 1-2
Total 12 19.2 143
March 1964 i 2.5 21-30
1965 4 ka7 31-71
1967 1, 10.0 -
1969 Iy 5,5 2-5
Total 13 N 2-71
April 196k 1 26,0 -
1965 4 53.0 32-65
1969 3 _ 6.2 k-
Total 10 6.9 g5
May 1565 g ok 25-61
1969 4 1h.3 10-20
Total 5 6.6 10-51
June 1064 2 18.5 12-29
1965 3 30.3 23-38
1'%8 L 13,0 5 =1y
1569 3 ﬁ .3 11-15
Total 12 o3 5-35




Table MS-2. (econtinued)

Ihumbar Awverage
of Kumber
Date Counts Seen Range
July 156k 5 22,0 17-25
1965 3 30.0 23-38
1968 3 5.0 g=-12
Total 11 19.5 0-38
August 1564 L 16.0 g-23
1965 1 7.0 2
1966 1 11,0 -
1968 e 2.0 o=l
Total B 10.5 0-23
September 1964 1 11.5 9-19
1566 = 21.0 11-31
1969 [ 0.8 0-2
Total 10 9.1 o=31
October 1964 6 7.2 2-13
Kovember 1964 5 214 13-36
December 1964 5 41.8 16-T8
1968 1 b.o -
Total & 35.5 478

Table M3-3. Summary of POESF Hawalian Monk Seal counts on Green and
Sand Ialands, Kure Atoll®, 1965-68.

Humber Average
of Humber
Date Counts Seen Bange
January 1565 3 62,7 LB -Th
February 1965 1 531.0 -
March 1965 b T1.0 51-85
April 1965 I B0.3 55-92
1966 2 33.0 ool
1967 =B 24,0 -
Total T 58.7 2a-92
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Table M5-3. (continued)

Numbear AVETAEE
of Humbexr
Date Counts Seen Range
May 1965 3 60.3 50-69
1966 b 36.3 25 L&
1967 4 30.0 22-36
Total 11 40,6 22-69
June 1965 3 39.7 32-hy
1966 2 28.0 -3z
1967 = 16.0 15=17
1968 b 17.3 7-23
Total 11 = T=47
July 1965 2 29.5 26-33
1966 2 19.0 1E~EE
19658 2 12,5 -17
Total 6 20.3 8-33
Auguat 1965 i k.0 .
1966 i 8.0 5
Total 2 11.0 B=14

Table MS-4. Summary of POBSF Hawaiisn Monk Seal Counts on Sand Island,
Kure Atoll#*, 1965-68.

Number Average
of Iamber

Data Counta Seen Hangea
January 1965 3 30.0 =50
February 1965 i 18.0 -
March 1965 L 24,3 1s-ko
April 1965 o 29.5 27=33
May 1965 3 15,0 B=-13
Jure 1965 3 9.6 g=11

1966 L h.3 2=6

Total T 6.6 2-11




Table MS-4. {(econtinued)
Humber Avarage
of Numbear
Date Counte _Been Range
July 1965 2 6.0 g7
1965 2 5.0 s
Total 4 5.5 57

* Made Trom Green Island.

Table MB-5. POBSP Hawsiian Monk Seal ground counte on Sand Ieland,

Kure Atoll, 156k-69,

Date of Count lumber Recorded

1964 May 29 30
August 13 g
1965 March 27 L5
May 24 kg
July 30 26
1966 Augast 3 31
August 25 25
1967 June 29 13
1968 July & 2k
August 1h 37
1569 January 18 25
February 16 30
April 12 3k
April 19 18
June 12 15

Braading Success

Table MS-6 summarizes Hawalian Monk Seal productivity at Kure
Atoll for 1954 to 1969. Only the 1964 and 1955 data are complete.

Wirtz (1968) reported that the annual reproductive rate was 15
1ive pups per 100 adults, that sbout 19 percent of the adult Temales
bred in successive years, and that only 56 percent of the adult females
had pupe in either of the 1964 or 1965 seascns.
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Figure M3-1. Number of Hawaiian Monk Eeal pupeé born each semi-
monthly period at Kure Atoll, 1964-65,

Table M3-6. Productivity of Hawaiian Monk Seals at Kure Atoll,

1964 -5,
Year Green Tsland Sand Tsland Total
1964 28 3 31
1965 29 2 31
1966+ B - 8
196T7# 13 1 14
10685+ T 5 1z
1969 G G 10
*Incomplete coverage., *Minimum counts,
E.:ulng

Hawallan Monk Besls were found either hauled out on the beacheg
or swimming in the surrdinding waters. AL night, and aometimes during
the day, they hauled ocut into the Scaevola where they slept. They were
more common along the lagoon beach than the coean beach,

Several seals that appeared to have been bitten by sharks were
found, They either had eircular holes in the back or greatly lacerated
gkin.
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Movemente

A subadult male tagged on 4 October 1963 was found at Midway
Atoll on bk November 1964 by Harvey Fisher. An adult male, tagged
(| on 16 October 1963 and last noted at Kure on Z7 March 1955, was found
| on Lisianski 12 March 1965.

[

DOMESTIC DOG Canies familigris

In 1843 the crew of the Parker found a dog on Green Island that
apparehtly had been there since the (ledstanes wrecked in 1837.{Whale-
men'e Shipping List, November 7, 1843).

During POBSF studleszs from 1 to 3 dogse heve been kept s pete by
the grew of the LORAN station. A female mixed cocker spaniel was present
from 19651 to the winter of 1966-67 when she died. In early 1964 she was
bred with s mopgrel from Midwey and produced five pups. One of these
pups was kept until August 1964 when it wae sent to Midway. In 1967 a
new pup was brought to the atoll and during the winter of 1967-&8 another
arrived., Both animals remain on the atoll at this writing. Another dog
wag present from January to May 1969,

Generally, the degs did pnot herm the wildlife on the izland, although
they did catch rats. However, the pup born in 1964 killed at least T
adult chrigtmas Shearwaters and T nestling Brown Noddies; in 1968 at
least 5 adult Christmas Bhearwaters and a few Brown Noddy chicks were
killed by the doga. The affect of the dogs on geale iz digcuseed in the
Hawallan Monk Seal account.

FIG dus scrofa

A pig was brought to the atoll in January 1966 to be coocked at a
luan, but,; lnstead of cocking the plg, the Coaet Guard kept 1t m8 & pet
until Auguet 1966 when it was sent to Midway Atoll. This animal confined
maat of 1te wanderings to the area spurrocunding the barracks and caused no
dasmage to the pative flora or fauns,
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