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THE RATURAL HISTORY OF NIHOA IS 3
NORTHWESTERN HAWAITAN ISTANDS=

&
by Roger B, Ela‘p‘p-?—{ Eugene litidler?'w": and Robert R. ‘I'!"im!t-"F

INTRODUCTLON 1

Nihoa Island, sometimes known alsc as Bird Island, is a
precipitous remnant of a volcanile peak and is the eastermmost of a
chain of islands comprising the Hawalian Islands National Wildlife
Refuge (Figure 1). Approximately 156 acres in extent, it lies at
23°06'N, 161°58'W (Off. of Geogr., 1956: 58), about 250 miles from
Honolulu (Bryan, 1942; 167). Its nearest neighbor in the northwestern
Hawalian Islands is Necker Island lying about 155 miles to the west-
onorth=west, -

Few reporte have been made about the bilota of the island. Host of
our knowledge of the bird life stems from a report by Vanderbilt and
de Schauensee (1941) as well as from several papers dealing with the
two endemic forms of passerines found on the island (Bryan, 1916,
1917; Wetmore, 1924, Richardson, 1954). A considerable amount of
information was also obtained by the Tanager Expeditions of 1923 ;
and 1924, but the material dealing with the birds was never published.”™

Beginning in 1964 the Pacific Ocean Biological Survey Program
(hereafter POBSP) of the Smithsonian Imstitution and the Bureau of
Sport Fisherles and Wildlife (hereafter BSFW) began making periodic
surveys of Nihoa. From 1964 through 1973, 16 visits were made,
together totaling 30.3 days of observation (Table 1 and Appendix Table
1), In the tables the unpublished survey material obtained by the
B5SFW and POBSP can be located through reference to the date of the
sutrvey. Dates are ligted in the Literature Cited section under BSFW
and POBSP.

1/ FPaper Humber 76, Pacific Ocean Biological Survey Program, Smith-
gonlan Institution, Washington, D.C.
2/

Hational Fish and Wildlife Laboratory, U.5. Fish and Wildlife
fervice, Department of the Interior, Hational Museum of Natural
History, Washington, D.C. 20560,

A Office of Endangered Species and International Activities, U.3.

Fish and Wildlife Service, Department of the Interior, 1311
Kaplolani Boulevard, Homolulu, Hawaii 96814.

Department of Wildlife Sciences, College of Agriculture, Texas
h & M University, College Station, Texas 77840,
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The primary purpose of this repert, one of & series on the
northwestern Hawaiian Islands, is to summarize present knowledge
of the vertebrate fauna and wascular flora of Nihoa Island. A
considerable effort has been made to thoroughly document previous
information and many of these unpublished notes, particularly those
of Dr. Alexander Wetmore, who led the 1923 Tanager Expedition, add
congiderably to cur knowledge of the island's biota.

Secondarily, this report should serve as a reference to papers
(see Appendix Tables 2 and 3) dealing with other aspects of the
igsland's biota.

The present report was largely in final draft form in late 1970
and includes only slight emendztions and additions after that peried,
The tables of observations have been emended to include BSFW informa-
tion available through 1973 but only seldom has this additional
information made changes in the text necessary.

BESFW and POBSF field notes and trip reports concerning Nihoa
are, respectively, stored in the Bureau of Sport Fisheries and
Wilélife files, Kailua, Qahu, Hawail and the Pacific Ocean Biological
Survey Frogram files, National Museum of Natural History, Washington,
Di-cl

DESCRIPTION

Nihoa, remnant of & volcanic cone, is characterized by steep
slopes, rocky outcroppings, well developed vallevs, and precipitous
cliffg, Figures 2 and 3 present a vertical overview of this island
which measures about 1,500 yards east to west and from 300 to 1,000
yvards wide (Bryan, 1942: 167).

From the south the island present a distinct saddle-sghaped
appearance (Fig. 4) with the highest peaks being found on the north-
eastern and northwestern corners of the island. The maximum elevation
of {BY5 feet is to the northwest at Miller's Peak (Fig. 5). In the
vicinity of Miller's Pesk are severzl acres of reasonably level land
which 18 much favored by albatrosses for nesting. At the north-
eastern corner of the island {s Tanager Peak (Fig. 6), its 852 foot
elevation only slightly lower tham that of the peak to the west.
Between the pesks the elevatlon of the ridge drops to 360 feet near
the head of Middle Valley (Fig. 7). This area often has small nesting
concentrations of Blue-faced Boobies.

Cliffs dominate the poerimeter of the island. The morth, west,
and east cliffs (Figs. 8-10) are nearly perpendicular te the surface
of the ocean and at times may exhibit a small overhang. The cliffs
of the western perimeter decline rather irregularly in height and in
a few places rise to small peaks. The decline in height of the eamstern
eliffs is far more uniform. The cliffs of the south side are only 50
to 100 feet high and may be relatively easily scaled. S5ix vallevs,
varying considerably in the steepness of the slopes of the bordering
ridges, fan out radially to the center or south of a point in Adam's Bay.
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Figure 4.

Figure 5.

Looking at Kihoa Island from the south, December 1912.
Fhoto courtesy of Virginia Frear Wild,

- 3 ity
e T S r

welle

Viewing Miller Peak from the ridge west of Middle Valley.

The dots in the right foreground are nesting Red-footed

Boobleg, POBEP photograph, & March 1968, by Roger B,
Clapp.
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Figure 6. Viewing Tanager Peak from the top of Middle Valley, Wote
dense Chemopodium on slopes and dry Sida in left foreground.
POBSP photograph, & March 1968, by Roger E. Clapp

Figure 7. Low point along the north rim between Miller's and Tanager
Peaks. POBSP photograph, B March 1968, by Roger B. Clapp.



Figure 8. Tanager Peak as seen from the air. HNote steepnesa of north
¢liffs. BSFW photograph, July 1962, by David B. Marshall,

Figure 9, Miller's Peak as seen from the northeastern rim of the
igsland, September 196&4. BGSFW photograph by Eugene Fridler.
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The irregular southern perimeter of the island, enclosing
Adam's Bay, is divided into three coves; the westernmost of which
hag a small sandy beach (Fig. 11) that is often called "Derby's
Landing.”" It received its name in 1914 when a Lieutenant Derby
gwam aghore there to obtain some rock specimens for Carl Elschner
(Bryan, 1942: 170). This is a poor landing spot because of the
presence of submerged rocks. - 1

The coves to the west are edged by rock terraces and the best
landing spot is on the eastern gide of the middle cove (Fig, 12).
Nonetheless, if the weather is not favorable, landing here can be
extremely hazardous.

The igland is well vegetated but occasionally subject to
drought which changes ite green appearance to a sere vellowish-
brown. OGrasses tend to dominate the ridges with the wvalleys
covered by dense scrub.

GEOLOGY

The earliest geologic observations of Wihoa were made by
Sereno E. Bishop during a one day visit on 22 July 1885. His ob-
servations were of some value but were very brief and essentially
similar to those made later and in greater detail by Palmer (1927).

Carl Elschner, aboard the USCG ship THETIS in 1914, was unable
to land on the island but a Lieutenant Derby swam ashore and obtained
some rock specimens. Elschner (1915) described the island in some

detail but his observations were much Impreoved upon by Hareld 5.
Palmer.

Palmer, geologist on the Tanager Expedition, visited the island
in 1923 and 1924 and later wrote the only detailed account of che
geology of Nihoa (Palmer, 1927), 0Our brief account here, unless
otherwige indicated, derives largely from his report.

Utilizing observations on the strike and dip of the dikes and
of the positioning of the some 25 dikes cutting the west cliffs
{(Fig. 13), Palmer (1927: 11) concluded that

»++Mihoa 1s a porticn of the southwest quadrant

of the eriginal econe. This is further corrcborated
by the fact that Nihoa lies near the southwesterly
end of a submarine bank with depths of 20 to 40
fathomsz, [The U.5. Coast and Geodetic Survey

Chart No. 4181 dindicates that the bank has a depth
of 25 to 35 fathoms and extends 13 noutical miles
from Kihoa in a northwesterly direction.] The
survival of a part of the southwest quadrant may

be the result of protection from the attack of waves
driven by the northeast trades. If no othar action
interfered, a homogenous [sic] iIsland should be cut
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Figure 10.

Figure 11.

The steep west cliff of Nihoa Island. BSFW photograph,
September 1971, by Eugene Kridler.

Wegtern portion of island showing sandy beach in western=-
most cove. Miller's Peak and Miller's Valley are to the
right. Im the center is Pinnacle Peak and West Falm
Valley. To the extreme left is Dog's Head FPeak. Just to
the West of Dog's Head Peak is the small West Valley. BSFW
photograph, June 1962, by David B, Marshall.

L



Figure 12. Best landing area is in the right foreground. Note the
extent of rock terrace along the edge of the island. Camp
iz on a reasonably level spot near the base of Miller's
Valley. POBSP photograph, 8 March 1968, by Roper B. Clapp.

Figure 13. Three of the many dikes cutting the western eliffs, BSFW
nhotograph, 15 September 1971, by Eugene Kridler.
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back most on its windward side both by wave attack
and by stream erosion, and the last remmant ghould
be a part of the eriginal leeward quadrant,

Palser noted that none of the original lava surface remained
on Wihoa and stated that the flows were from 1 to 20 feet in thickness
and exhibited considerable lateral extent.

Perpendicular or extremely steep cliffs are found on the east,
west, and north sides of the islamd. Along the south shore cliffe
are 50 to 100 feet high. These cliffs were caused by wave erosion
which undermined higher layers of lava. Two other kinds of cliffs
may be found on Kihoa., The more abundant type is found where massive,
thick lava flows have resisted weathering and ercsion more success-—
fully than have adjacent flows, thus forming low eliffs. A third
type of ¢11ff is found where heavy dikes have protected the rock
behind them while that in front was worn away. Palmer (1327: 13)
degeribed these as follows.

In this wey two great dikes northwest of the sand
beach have formed a cliff 200 feet high, faced for
nearly its full length by the dike material. The
steep, chute like gash [the Devil's Slide, Fig. 14]
which debouches through the north cliff near the
northwest cormer of the island has a steeply inclined
floor and cliffs for side walls. The gash 1s due to
the removal of the weaker flow lavas from the regien
between two dikes....A shallower chute on the west
cliffs is due to the same processes working between
the western extensions of the same dikes,

Nihos has no permanent stresms but Palmer thought that inter-
mittent streams might be of conmsiderable power, partly because of
the scarcity of small boulders and gravel in the streamways and
partly because the average slope of the island, excluding the cliffs,
ig about 23 degrees. PRunoff is mostly to the south side of the
island through the base of the valleys but the northwestern plateau
drains mostly to the north. Palier found three small seeps at the
bottomia of streamways.

[These seeps] represent ground water which is held

up by relatively impervious layers of bagalt, or which
cireulates through fissures in the basalt. The gmallest
seep is a little west of the head of the middle cove,
and issues from crevices in the cliff behind the terrace.
The second is at 270 feet elevation in the large valley
to the east....The water here appears to be brought out
by the overlying soil and rock by a massive and relatively
impervious lava flow. The largest discharge of water is
by seepage from the conglomerate body at the head of

the west cove, and is brought to the surface in the same
way. The water of all these seeps is heavily charged

L



with acrid-tasting matter, presumsbly derived from
the dejecta of the multitudinous birds and is
nitrogenous and phosphatic in character (Palmer, 1927: 15}.

Along the south shore lies a nearly continuous wave cut terrace,
broken in three places, % to 8 feet above sea level and ?ﬂIyinE in
width from 10 to 50 feet. TFragments of terrace alsc remain along
other sides of the island.

At present wave action is cutting caves along the base of the
north, northeast, southeast and particularly the west cliffs of the
island. At the eastern end of the island a tumnel, through which
small boats may pass, cuts through the 300 foot promontory (Palmer,
op. elt.r 14).

Palmer found no slickensides, offset beds, or other signs of
faulting.

The rocks of the island are mostly olivine basalts and occur
either as dikes or flows. A few are olivine free basslts. Ko ash,
bombs or tuff was found. Most of the rocks are medium gray except for
a few which are dark brick red, due to oxide of iron. Oxidation is
not restricted to the surface of the rocks and presumably cccurred
while the rock was still hot.

Olivine was found in at least 18 to 21 specimens examined by
Palmer and occurred particularly commonly in the dike rocks. TFeld-
spar (labradorite) phenocrysts were found in four sections, The
ground mass of the rock consists primarily of elongated feldspar
grains. Among the feldspar grains are augite grains, a few olivine
graing and a little glass (Palmer, op. cit,:; 16). Powers (1%20)
also briefly described a rock ceollected prior to the visits by the
Tanager Expedition,

A detailed account of these rock specimens may be found in
Washington and Keyes (1926)., All the rocks examined by them were
basaltic and occurred in four verieties: andesine basslt, olivine
basalt, labradorite basalt and picrite basalt. In their chemical
analysis of four specimens {cne of each type of basalt) from 55 to
65 percent of the rocks consisted of 510, and Al,0, but appreciable
quantitieg of Fed, Mgl, and Cald were alsc PIEEEH% Washington and
Keyes, 1926: 344).

The rocks of Wihoa are of high specific gravity. Palmer weighed
11 specimens of dike rock and found specific gravities ranging from
2,33 to 3.06, with an average of 2,88, The varying sbundance of
olivine, a heavy mineral, accounts for the varying specific gravities.

Palmer also analyzed the sand from the beach in some detail.
The principal components were grains of caleium carbonate, olivine
and magnetite. Also found, but in much smaller amounts, were grains
of feldspar, augite and lava. Details on the size of the grains,
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their relative frequency of occurrence, and discussions of relative
wear and appearance may be found by consulting Palmer.

Magnetite in the rocke of Nihoa causes wide variation in local
magnetic declination. The average declination on Nihoa, like that
of the surrounding ocean, is about 11 degrees E of N. However,
declination at 10 points on Wihea ranged from 2 to 28.5 degrees
E of N, these two extremes coming from stations only 800 feet apart.

HISTORY

Prehistoric Habitation

Hihoa, like nearbv Hecker Island, was once inhabited by
Polvwnesians, Emory {IQEB}EJ reported that of the many stone struc=
tures (Fig. 15) at least 25 were foundations of houses and about 15
were ceremonisl structures. Fifteen bluff shelters were discovered.
He thought that the island could have sheltered a population of up
to 174 persons but believed that probably no more than 100 ever liwved
there.

A large number of artifacts from terraces, house sites, and
bluEf shelters was collected by the Tanager Expedition. Artifacts
of rock Included prindstones, hammerstones, bowls, jars, and a
mor CAr .

Artifacts of plant origin included & bed and a pillow made of
bunchgrass, a wooden netting shuttle, a plece of breadfrult wood
which had been shaped into a crude tiller of European form, and ashes
and charcoal.

Artifacts of animal origin included a coral rubbing stone and
file, awls or needles made of bird bones, fragments of turtle shells,
and a fishhook of bone, probably from a human femur. Cowries
(Cypraea mauritianz) had been used as squid lures.

Human skeletal material was found at two sites. At one, in a
recess on the east side of Dog's Head, the remains of four adults
were found with petrels nesting among the skulls. At the other, on
a ledge facing the sea, were partial remains of an adult and two
children.

After comparing the archseclogical materials collected on Wihoa
and ¥ecker, inter gse, and with those from other areas of Folynesia,
Emory (1928) concludes that at one time Wihoa supported a permanent

5/ Emory (1928) gives an exhaustive account of the archaeclogy of
Wihoa derived primarily from the results of the field work done
by the Tanager Expeditions of 1923 and 1924.



Figure 14. Looking north down the "Devil's Slide'". BSFW photograph,
13 August 1970, by Eugene Eridler,

Figure 13. WNative structure on the northeast corner of Miller's
Plateau, BSFW photograph, 15 August 1970, by Eugene
Kridler.
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population which was part of the culture that algo Sprang up °n
Wecker. He suggests that the permanent populaticn of Mihoa arose
when Nihoa was cut off from communication with the larger Hawaiian
lslands.Er He hypothesizes that the people of the Necker culture
ware forced out of the main Hawaiians and settled for a time on
Wihoa, Emory concludes that the ¥ecker culture Was "a pure sample
of the culture prevailing in Hawaii befora tha thirteenth century,
and that prehistoric as well as the histeric Hewaiian culture may
be considered Tahitian in origin"” (Emory, 1928: 122). 4

European Digcovery and Early Vislts

Europeans discovered the existence of Kihoa when the igland was
sighted by captain William Douglas of the H.M.S. IPHIGENJA. The
[PHIGENIA, sailing in company with the schoomer HORTH EEBT AMERTCA,
gighted Hihoa at three in the morning of 19 March 1779 and hove to
intdl daybreak. Meares (1790: 212}, who evidently owned the ahip L
later reported that

This island or rock, bears the form of a paddle,
high at each end, and low in the middle. To the
gouth it is covered with verdure; but on the Morth,
West, and East gides, it is a barren rock, perpen=
dicularly steep, and did not appear to be accessible
hut to the feathered race, with which it abounds.
Tt was therefore named Bird Ialaﬂﬁ.ﬁf It lies in
the latitude of 23 degrees A7' Worth, and in the
longitude of 198 degrees 10' East [161 degrees 50"
West], by a medium of geveral cbserved distances of
the sun and tha moom.

During ensuing years a number of ships passed of fshore without
making & landing: 1im March 1794 the British ships the DISCOVERY and
the CHATHAM, and on 1 August 1795 the British sloop PROVIDERCE (Buck,
1953: 44, 46); on 17 April 1817 the bark COLUMBIA (Corney 1896: 73);
and on 1 July 1825 the TARTAR (Morrell, 1B41: 216).

In 1822, Queen Kashumanu, having heard about Nihoa, sent two or
thres vessels commanded by Captain William sumner to find the island

LI} ¥ihoa, but not Necker, was by tradition believed to have been
known to the Hawaiians prior to the arpival of Europeans (Emory,
1923 H ug} -

1/ Buck, 1953: 38.

8 A name by which Nihoa was best knewn through the firet half of

the 20th Century.
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and annex it to the Haweiisn Kingdom {Thrum, 1893: 7; Emory, 1928:
8:9/ Bryan, 1942: 169). Adams, himself, states that he wisited the
island twice but never landed and further nptes that “Kaahumanu
visited the island in the Summer of 1822 and some of her natives

landed on it...."10/

Ancther early landing was made by the erew of the U.B. Schooner
DOLPHIN (Paulding, 1831: 192-195), Like many subsequent visitors
they had considerable difficulty landing and returning from the
igland. Paulding's description follows.

On the ninth of January, [1826] at eight in the
motning...[Nihoa] was discovered close to us.

We tacked and stood beck close in with the south=
west side, where was a small sand- bea:h fifty to
2 hundred yards long.

The captain, taking the Globe's whale-boat went
in shore te fish, but seeing aﬁﬁqg_ggﬂl upon the
sand beach was induced to land. It soon afterwards
became squally and blew with great violemce. The
surf...rose with the wind, and,...the captain,
gfter & short examination of the island...found it
impossible to launch his boat...[and was forced to
pass] the night on the island. It blew a gale and
rained in torrents all night. The captain and his
boat's crew took shelter in a cavern upon the sea-
shore, where they had nct been long by a comfortalle
fire they had made, when, by the rising of the tide
the sea broke in upon them, and they with difficulty .
i escaped to the side of the rocks, and thence upon
the sand-beach. The island was high and almost
perpendicular, and with the floods that fell and
rushed down Its steep sides, rocks of a large size
were disengaged from their beds, and came tumbling
down in every directiom, to the great peril of the
captain and his boat's crew....After a little gearch,
they found an asylum in 2 cave at the side of the
mountain, where they passed the night....

9/ Emory states also that Thrum's information about the 1822 visit
was obtained from the journal of Captain Alexander Adams. This
is impossible as the Adam's journal cited (Thrum, 1905: 66=T4)
covers only the period 16 January 1816 to 26 December 1817,

10/ Adams to L. Kamehameha, 18 March 1857. State of Hawaii, State
Archives, Homolulu.
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[The following morning] When the captain saw the
gchooner approaching close in with the island, he
made g last effort to launch his boat. They suc-
ceeded in getting her into the breakers but the
first heavy roller that broke under them severed
the boat amid-ships, and the captain upon ond of
her and a man that could not swim on the other,
were hove up safely on the beach by the succeeding
wave. The rest of the boat's erew were good
swimmers and also landed In safety, Our boat was
not far off when this occurred, and anchoring as
near as possible to the shore, the men, all but
one, swam off to her through the surf. The only
way we could devise to get the captain and seaman
off, was to float a cork-jacket on shore, at the
end of a line, which being put on by the captain
and seaman, afternately, and a rope tied arcund
them, they were hauled through the surf without
any other injury than swallowing a quantity of
salt-water.

Bird's Island is an uninhabited rock, about a league
in circumference, and the highest part from five to
eight hundred feet above the ocean. Where our boat
landed, is the only spot where & landing could be
effected, and upon that side alone it has an
inclination by which it may be ascended. Every
where else it is perpendicular, and at a distance,
looks 1ike the work of art. It has a scanty vegeta-
tion.

In the late 1850's many of the central Pacific islands became
objects of commercial interest because of guano which was treated to
make fertilizer. Most interest centered on the dry equatorial islands,
many of which had substantial depopits, but the strong demand for guano
and the potential for quick profits resulted in almost all central
Pacific islands being investipated.

In Decembar 1856 the Brisith warship HAVANA sailed from Honolulu
to determine whether guano deposits were present on Kihoa. The ship
arrived offshore on the morning of the eighth and remained offshore
through the eleventh, tut heavy seas prevented a landing,. Captain
Harvey went as close to shore as he dared but saw no guano, concluding
that "from the formation of the rock and the large amount of heavy
rain that falls in...[the island's] vicinity, I do not imagine it
possible that any gquantity could accumelate; --nor were birde seen
in such guantities as to warrant the expectation" (Harvey, 1860: 423),

This expedition by a foreign ship In Hawallan territory evi=
dently alarmed the Hawaiian govermment, for shortly thereafter a



circular appeared claiming Hawaiian dominion over Hihaa.;lj

The following spring sn expedition was digpatched to Nihoa to
annex formally the island to the Hawaiian Kingdom.

On 23 April 1857 Captain John Paty of the schooner HANUKAWAT,
with King Kamehameha IV on board, landed and agaln annexed the island
to the Hawailan Kingdom. Paty's log describes the visit,

At 10 a.m, went ashore (got upset in landing),
The King and Governor landed at the seme time
in & canoe....

I deposited a bottle at the foot of the pole

near the landing place, containing notes agreeable
to my instructions...also a plate of COpper on
which I scratched 23rd April A.D, 1857. King
Kamehameha IV visited this Island, and took
Pogsession.

Kot seeing anything to warrant my longer stay
here, I got under way at 3 p.m. (Paty, 1B857),

The EURYDICE, a French man-of-war, visited Nihoa at the same time and
returned to Honolulu with the King and his party on board.

One of the primary purposes of the visit was to determine whether
guano was present in pufficlent quantity and quality for profitable
mining. To Kamehameha's disappointment, Wm. Hillebrand, who analysed
the samples brought back, concluded that the material was not valuable
encugh for shipping and export but that it might be of some use as a
fertilizer in areas of the maln Hawaiisn Islands.l2/

On 30 December 1858, Wihoa was viewed offshore by Lt. J.H.
Brooke of the U.5, Schooner FENIMORE COOPER while en Toute to French
Frigate Ehuala.léf

In the early morning of 22 July 1885 an excursion party of over
200 people, including Princess Lilivokalani, landed on Nihoa from
the steamer IWALANI. Others in the party included Sereno E, Bishop

11/ D.L. Gregg to the U.8. Secretary of State, 17, 24 December 18546,
State of Hawali, State Archives, Homolulu.

L5 Report from W. Hillebrand to L, Kamehameha, Minister of the

Interior, 26 August 1856, State of Hawail, State Archives,
Honolulu.

3 Log of the U.5. Schooner FEMIMORE COOPER. Rec, Group 17, U.S5.

Kat. Archives, Washington,

1%
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and his assistants who made topographle and geological observatioms,
Sanford B. Dole, who made ornithological phservatioms, Mr. Jaeger, a
botanist, and Mrs, E.M, Beckley, representative of the Hawallan
Govermment Museum (Emory, 1928: 10). Mr. Williams14/ and W.E.H.
Deverill tock photographs and the latter collected several archaeo-
logical specimens.

Bighop's statement that '"the island had been ransacked for birds,
gkins, eggs, and feathers" (Bishop, 1B85b: 5) suggests that quite a
number of ornithological specimene were collected but the present
whereabouts of these specimens is unknown. Possibly most were lost,
as were most photographs and the cameras, when two boats swamped
during the departure of the excursion party.

Toward the end of the wisit a fire had broken out that evidently
consumed much of the island's vegetation (Bishop, 1885a: 4).

The schooner KAALOKAI carrying the Rothachild Expedition was off
Kihoa on 26 and 27 May 1891. Ho landing could be made bacause of
heavy seas, but expedition personnel Henry C. Palmer and George C.
Munro made observations of birdlife offshore. Seventeen different
species were seen (Palmer in Rothschild, 1893-1900: vii; Munrc 194la:
41, 49;: 1941b: 16).

Bryan (1942: 170) reported a wisit to Nihoa in September 1894
by the H.M.S5., HYACINTH; soundings were taken.

Nihoa was acquired by the United States as a part of the Territory
of Hawaii on 7 July 1B9E,

In 1902 the U.5. Fish Commission ship ALBATROSS visited Hihoa
twice, 1 to 3 June and 5 to 9 August, while engaged in deep-sea
explorations off the Hawaiian Islands. Ko landing could be made on
either visit. Walter K. Fisher, one of the biologists, subsequently
reported observations of 19 species of birds that were seen on or arcund
the island (Fisher, 1903}, On both visits the ALBATROSS dredged off-
shore to collect marine organisms (see Appendix Tables 2 and 3).

In April 1909, by Executive Order 1019, Hihoa was included in
the Hawaiian Islands Bird Reservation.

Visits by the Thetis - 1904-1916

During the early 1900's Nihoa was visited oftem by the U.S.
Revenue Cutter THETIS. Most of these visits were casual inspections
which were made to discover whether birde had been molested by feather
poachers, a recurring problem on several of the other northwestern
Hawaiian Islands. Ko evidence was ever found that poachers had
visited Nihoa. Lack of poaching, in all probability, was not due to
insufficient numbers of birds but rather to the difficulty of landing
and working on the steep slopes.

18/ Possibly J.J. Williams who took bird photographs on Laysan Island
in the 1890's.



21

Nihoa was sighted on 9 June 1904 but no landing was made since
the ship was en route to Lisianski to apprehend Japanese who were
killing birds there (Hamlet, ms.) .13/

Another visit was made by the THETIS on 12 January 1%10 but
this time heavy seas prevented a landing., W.V.E, Jacobs (ms.),
the vessel's commander, ncted that he saw no birds except the Sooty
[Black-footed] Albatross and no evidence of human habitation,

The THETIS passed offshore on numerous subsequent occcasions
between 1910 and 1912. On one of these offshore visite (17 December
1912), George Willett (ms.), who was engaged in surveying the north-
western Hawaalan Islands for the Bureau of Blological Survey, listed
elght species of birds.

The THETIS sighted Nihoa twice in 1913 but no landing was made
until 7 September 191418/ when crewmen swam ashore to cellect tock
specimens for Carl Elschner. Ope of those who swam ashore was LE.
W.N. Derby. The small sand beach on which they landed was named for
him, "Derby's Landing" (Bryan, 1942: 170).

On 18 March 1915 six persons went ashore, landing on & bit of
gandy beach on the south side of the island near the western end.
Duricg the day the officers made a bird survey, noting species and
numbers and taking photographs.

One of the officers, Lt. W.H. Munter, later made a report in

.. which he listed 14 specles, nine of which were recorded as breeding
{Munter, 1916). Two other species, the Christmas Shearwater and the
Bristle-thighed Curlew, were seen by the ship's captain, J.H. Brown
(me.). Munter's obscure and little-known report was the first fairly
comprehensive 1ist of birds of Nihoa. His report also includes the
earliest mention of the Nihoa Finch, later described by W.A. Bryan
(1917). Although some of Munter's estimates seem high in view of
more recent, detailed observatioms, others seem quite reasonable. On
the whole the report was one of the most valuable early surveys of the
birdlife of Nihoa, particularly when cne considers the brevity of the

vigit.

While the landing party was making observations on the high
slopes, the sess began to rise. The long-boat's crew lost control

15/ Log of the U.5, Revenue Cutter THETIS. Rec. Group 26, U.S,

Kat. Archives, Washingtom.

16/ Elschner (1915: 9) stated that sailors swam ashore at Kihoa in
May 1910, but this is evidently incorrect as an examination of
the logs of the THETIS for thet period reveals no such landing.
Frobebly Elschmer confused Nihoa with Necker where a landing was
made om 23 May 1910.

i
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of the boat and the coxswain severely injured his leg while trying
ta hold the boat in position. By the time the survey party returned
the long-boat had been partially stove in and could not be used for
transportation, Consequently the ship's officers had to jump into
the sea from & low cliff and swim for a second 1UT1E'tﬂﬂt

The following year on 12 February a party from the THETIS again
landed. Several officers, including Munter, sgain explored the island.
Munter (ms.) recorded 13 species of birds, seven of which were breed-
ing. He also collected five specimens of the then undescribed Nihoa
Finch and made & collection of plant specimens,

In response to a request by the Department of Agriculture, the
U.5.5, HEBMES made a survey of the birdlife of the leeward chain in
September 1918, Nihoa was visited on the second but, as had often
happened before, heavy seas prevented a landing. White Terns, Scoty
Terns, Wedge-tailed Shearwaters, albatross, and tropicbirds were noted
from offshore, but no other bird cbservations were recorded (Diggs,
WE: )«

In 1919 Nihoa was visited by Gerrit P. Wilder, Warden of the
Hawsiian Islands. He arrived offshore on 7 October aboard the
lighthouse service tender EUKUI. The ship anchored in Adams Bay
and a landing was made about 150 yards east of Derby's Landing
(tnom., 1920: 560).

Visits by the Tanager Expedition

Nihoa was visited Iin 1923 and 1924 as 8 result of a cooperative
scientific venture sponsored by the U.5. Wavy, U.3. Blological Survey,
and Berpice P. Bishop Museum. These visits, known collectively as the
Tanager Eapaditiun,l_f are by far the most important early scilemtific
vigitse.

On 24 May 1923 the TAMAGER sighted Nihoa. Commander King,
Alexander Wetmore, leader of the scientific party, David L. Thaanum,
Theodore Drangs, Chapman Grant, and Eriec L. Schlemmer tock a long-
beat in to look over landing possibilities but found that high surf
precluded landing the whole party (Wetmore, ms.}. Grant, Thaanum,
and Drangs got ashore for a brief period on the rock ledge and
managed to collect some molluscs and echincids. The follewing day
Wetmore and others tried to get ashore but sea conditions had not

Admproved. Finally on 26 May the attempt to land was abandoned and

the TANAGER sailed for Honelulu (Ball, ms.).

The following month, on another of her several cruises along
the chain, the TANAGER arrived the afterncom of 10 June and the field

12/ The expedition received its name from the support vessel, the

Navy minesweeper TAWAGER, commanded by Samuel W. King.



party landed and established camp. The fellewing day camp was 8et
up on nearby Hecker and radio cﬂuuunicutlnnlﬁf between the two
islands was established. Part of the party subsequently sailed for
Henolulu, another group remained on Necker, and a third crew stayed
on Nihoa (Edward L. Caum, Harold S, Pelmer, Charles §. Judd, and
Bruce Cartwright). On 20 and 21 June the TANAGER removed the parties
from Hihoa and Wecker, respectively (Gregory, 1924: 21-22), During
the protracted visit hydrographic work was done, plane table topo-
graphic surveys taken, and extensive collections and studies were
made of the archaeclogy and biota (see Appendix Table 33,

The following year the TANAGER paid another visit to Nihoa (and
Kecker), primarily to follow up on the archaeological work begun the
previous year. The party (see Appendix Table 1)} was under the leader—
ship of Harold 5. Palmer, but archaeclogical work was directed by
Kenneth P. Emory. Although the work done during the 4-day visit
{%-13 July) wes primarily archaeological, data were slso obtained on
topography, geology, and betany (Gregory, 1925: 19-20).

Vigits in the Late 1920's and Early 1930's

The U.5, Coast and Geodetic Survey Ship GUIDE, commanded by
Thomas Maher, visited Nihoa in April, May, and Jupe 192813
Most of the survey party's work was hydrographic in nature but at
least one archaeological specimen was collected (Emory, 1928: &5).

On 12 August 1932 Nihoa wes visited by the U.5.5. MONTCOMERY
(DM 17} commanded by L.E. Clifford. The landing party saw many birds
and noted a small lean-to facing south on the slope about 200 fest
above Adams Bay. Remains of a radio receiver were found in the shacks
but ne other evidence of human habitatfon was seen.2d’ This sghack
may heve been built by personnel from the GUIDE during its survey of
the island a few years previously.

In 1934 the U.5. Coast Guard Cutter ITASCA paid a brief viait
to Nihoa to cbserve conditions on the island. The ship arrived late
in the afternconof 8 February but, like many preceding vigitors, the
crew was unable to effect a landing. After visiting Wecker and French
Frigate Shoals, the ship returned to Nihosa on 11 Februarvy; an even

£ The exact itineraries of each individual are difficult ta
establish as several trips were made between the islands,
appendix Table I lists personnel known to have spent some time
on Nihoa.

19/ Log of the U.5.5, GUIDE. Rec. Group 37, U.S, Nat. Archives,
Washington.

20/ Beport from the commanding officer, L.E. Clifford, Rec. Group
37, U.5. Nat. Archives, Washingten.
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hesvier surf than before discouraged any attempt at landing. On
both visits the ITASCA cireled the island and neither time found
any evidence of recent landings (Baylis, mE.) .

The ITASCA circled Nihoa again on 19 June during anskha¥ ine-
spection of the northwestern Haweiian Islands., Later that year
{10 December), while searching Hawalian waters for a missing plane,
the STAR OF AUSTRALTA, the ITASCA revisited Nihca. A private vessel,
the LANIKAT, alsc visited Mihoa during the search for the dowmed
plafe—(Honoluly Star Bulletin, 6, 9 Feb. 1935).

On 3 March 1936, A.D. Trempe, in cooperation with the Biological
Survey and five crew members of the Coast Guard vessel RELIANCE, made
s three-hour inspectien of the birdlife of the island, Trempe (ms.)}
reported seeing l4 species of birds, six of them breeding.

Visits During the 1940's and 1950's

George Vanderbilt, his wife, and Clifton Weaver paid a visit to
Mihoa from a private yacht in 1940, The party arrived at Kihoa on
7 hugust and completed landing their gear by the afternoon of that
day. The ship then departed, returning to remove the party from the
island on the 16th., The party was primarily interested in ornitho-
logical observatioms and collections (Vanderbilt and de Schauensee,
1941},

In July 1951 Vanderbilt revisited ¥ihoa on the George Vanderbilt
Pacific Equatorial Expeditiom that was collecting fish and observing
seabirds. With him were: - Vernon E. Brock|of the Hawaii Division of
Fish and Game and Bobert R. Harvy of Stanford University who served
as naturalists; his wife Anita and daughter Lucille; Jack Lance, a
sport-fishing guide; and T. Ivar Vatland and Baba Green, the captain
and crew, respectively, of the PIONEER. Little has been reported
about this visit and we know of no zoological publications resulting
from it (see Herald, 1952; Harry, 1953).

¥ihoa was visited twice in the early 1950"'s by Frank Richardson
of the University of Washington. Richardson made observations on the
sccurrence and breeding activities of seabirds. Both visits, one 21
to 22 December 1953, the other on 18 March 1954, were made from the
Coast Guard vessel BUTTONWOOD. Thirteen species of bhirds were recorded
on the first visit amd 11 on the second (Richardson, pers. comm.).

The AUKAKA, owned by a Honolulu insurance man, David G. Rottage,
paid a visit to Kihoa in 1955. Aboard were Kottage and his brother
Peter; George Carter, a Pearl Harbor mechanic; Ed Sheehan, a Honolulu
radic announcer; and Ivan T. Rainwater, &an airport supervisor with
the plant quarantine branch of the U.5. Department of Agriculture.
Rainwater, an amaleur archaeolegist, had been detailed to collect
specimens of charcoal for radicactive carbon dating by Dr. K,P. Emory



of the Bishop Museum., Other objectives were the collection of plante,
and the capture of frigatebirds for the Honolulu Zoo. The party ar-
rived early on 21 August and visited the island daily until 24 August
when a final departure was made at 1100 {Honolulu Advertiser, 28 Aug,,
1955; Sheehan, 1966).

Dale W. Rice and Karl W. Kenyon made a low-level photographie
aerial survey of Nihoa on 28 December 1957. Their purpose was an
accurate census of the glbatross and seal populations.

Vieita BUrin_the 1960"g

Nihoa was visited 5 to 15 Mareh 1961 by the U.5.5. DUVAL COUNTY *
which was conducting the first phase of a military Project to establish
first order astronomic stations, HIRAN, and szimuth marks on the
northwestern Hawailan Islands in connection with the Hawaiian geo-
detic survey. Transportation between the ship and the igland was
by helicopter (Roach, ms.).

One of the more extensive surveys of Nihoa was made the follow-
| ing December by Eaymond 7. Kramer and Gerald Swedberg, bilclogists
with the Hawaii Division of Fish and Gameé. They landed on the igland
% | by helicopter from the U.5.5, FLOYD COUNTY which was engaged in
Phase 1T of the HIRAN project. They landed about noon on 9 December
and left the island early in the morning of the 15th (Kramer, ms.),

During their stay detailed notes were made on the status of the
two endemic landbirds, the Nihoa Finch and the Nihoa Millerbird, and
on the status and distribution af the various species of vascular
plants occurring on the island.

Several of their botanical observations are of particular
interest since they indicate distinct changes in the vegetation gince
the detailed survey made by the Tanager Expedition in 1923, Kramer
and Swedberg's careful count of the endemic palms (Pritohaordia remota)
revealed & total of 283 palms as compared with 515 in 1923,

Brief notes were taken on seabirds and shorebirds. Eleven
species of seabirds and two of shorebirde were recorded,

At the time of the biclogists' visit, they found four military
personnel, twe from the Air Force and twe from the Army, who had heen
living on the island for 2 weeks and who left Kihoa with the biclogists.

Kramer, accompanied by David H. Woodside, John W. Beardsley,
and David B. Marshall, revisited Wihos for about 7 hours on 10 June
1962 during the HIRAN IT project. During their visit the biologists :
made brief notes on vegetation and birdlife, collected arthropods, gﬁJJ
and examined the island to determine what effect the HIRAN operations
had had on its ecology. They found two species of plants (Cenchrus
sp., Faspalum ap.), evidently introduced by the military, growing at
the HIRAN antennae sites.

—



The Bureau of Sport Fisheries and Wildlife (BSFW}, now no longer
4 separate entity but subsumed within the U.5. Fish and Wildlife Service,
assumed respongibility for the management, inspection, and patrol of the
Hawailen Islands Wational Wildlife Refuge in 1964 when a refupe manager
wias assigned to Honolulu. Since then at least one landing, and usually
two, were made each year.Zl/ On six of these recent visits (Table 1)
BSFW survey parties were composed in part of personngl from the Smith-
sonian Pacific Ocean Biological Survey FProgram (POBSF) which investigated
the blota of the central Pacific from 1963 until mid-1969,

During these often brief vigits Refuge personnel were primarily
concerned with administrative and management duties, and with studies
of the populations and breeding status of albatrosses, the Nihoa
Millerbird, and the Nihoa Finch. POBSP activities were primarily
directed towards obtaining data on occurrence, numbers, and breeding
status of seabird populations. Data gathered during these visits, and
much hitherto unpublished data from earlier vigits, form the basils for
the faunistic accounts presented in following sections of this report,

In 1967 Nihoa and other islande of the Refuge wers designated a
"natural area" by the Bureau of Sport Fisheries and Wildlife, This
means that the Refuge mansgement is seeking, as far as is possible, to
prevent any disturbance of the ecology of the islands. Landings may
be made only by permit from the Bureau, and visits are restricted to
personnel involved in scientific studdies,

VEGETATION
by Derral Herbat22/

Low shrubs, seldom abeve 1 meter high, cover the sides and much
of the floors of the valleys (Figs. 16-17). These consist primarily
of Solamam neleoni, Chenopodium caluense and Sids fallax, and may be
mixed or in almost pure stands. Less common elements include Seabanida
vomentoaa, Fuphorbic ecelastroides and Eragrostis variabilie. Of the
very few plants of the annual grass Panfoum torridum sighted in
August 1968, all but one were young seedlings. The shrubs are EPArSer
and the tufts of Eragrostis more common on the ridges, Intertwining
branches of the scrambling Fuphorbia shrubs form dense mats around
rock outeroppings along the edges of the north cliffs (Fig. 18). 1In
August 1968 Herbst did not notice well defined vegetative associa-
ticne, although these are found om other northwestern Hawaiisn Islands.

) Appendix Tables 1 to 3 summarize personnel, accomplishment, and
papers resulting from these and earlier visits.

2/ Department of Botany, University of Hawaii, Honolulu, Oahu,

Hawaiil 96822.



Figure 16,

Bemains of ancient hous
August 1968. Vegetation is chiefly Chencpodium shrubs
with some Sida. Photograph by Derral Herbst,

Figure 17.

Middle Valley, August 1968
of the sides of the valley

3 foot tall Sida and Chenopodium shrubs,

Derral Herbst.

Bl v e T - 1D

& terrace in East Palm Valley,

i+ vegetative cover--typical
B=—consists primarily of 2 to

Fhotograph by
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The first recorded botanical collection was made by a Dr. Rooke
in 1858 when he brought specimens of the Nihoa loulu, Fritehardia
remota, to Homolulu (Hillebramd, 1888: 451). Later collections
were made by the following: Capt. J.H. Brown of the U.S. Revenue
Cutter THETIS, September 191%4; E.L. Ceum, E.H. Bryam, Jr., C.M.

Cooke, Jr., and C.5. Judd, Jume 1923; E. Christophersen and T.T.
Dranga, July 1924; R.J. Kramer and G. Swedberg, December 1961;

J.W. Beardeley, Juna 1962; C.R. Long, September 1964; E. Kridler,

J.L. Sincock, and D. Herbst, August 1968; and D, Yen, May-Jume 1969.23/

The following annotated list includes all species of vascular
plants known from Wihoa Island. Twenty specles were collected during
the Tanager Expedition wisits of 1923-1924--three species and three
varieties subsequently being described as new (Christophersen and
Caum, 1931). Additional species collected subsequently and not
previously reported were Poriulaca oleragcea, collected by Long in
1964, Cenchruz echingtus var. hillebrandionue, collected by Herbst
in 1968, and Jetaria vertieillata and Ipomosa pes-caprae, collected
by Yen in 1969, These, together with a sighting of a grass (Paspalum
gp.), that has not been collected, bring the total number of species
of wvasecular plants known to have grown on Nihoa to 25,

Magnusgon (1942) published a list of lichens and Teuda (1966)
included two algae from Nihoa in his enumeration of the marine benthic
algae from the Northwestern Hawaiisn Iglands. The specimens cited
below are deposited in the B.P. Bishop Museum Herbarium (BFEM) or in
the Herbarium of the University of Hawaii (UH).

Annotated Speciles List

Gramineae

Cenctrus echinatus var, hillebrandiamue (Bitehe,) F.B.H., Brown
€. hillebrandianus Hitcheock

Herbst 1206 (UH), Yen 1010 (BPBM), EKramer (ms.) reported find-
ing and burning, in 1961, six Cenchrus spikelets which were stuck to
a towel of one of the HIRAN personnel. Herbst found two plants
growing in & pocket of soil on the floor of Miller Valley in 1968.
Both were removed amnd the ares searched for seeds. Apparently these
aefforts were in vain, as this plant is included im the 1969 collections
of Douglas Yen.

23 Plants were also collected in February 1916, August 1955, and in
March 1964 (see Appendix Table 2) but we do not kmow the present
digpogition of these collections.



Fragrostis variabilie (Gaud.) Steud.

Caum 61 (BPBM), Long 2417 (UH), Herbst 1208 (UR) , Yen 1009
(BEBM), Found widespread over the island as in 1923-1%914 but
observers in both December 1961 and September 1964 believed this
species was less abundant than indicated by Christophersen and Caum.

Panicumn torridun Gaud.

Caum 60 (BPEM), Christophersen 5 (BPBM), Kramer and Swedberg 7
(BPEM), Long 2408 2432 (UH), Herbst 1209 (UH), Yen 1011 (BPEM).
Widely distributed in 1923, Observers in December 1961 and September
1964 believed this species to be more abundant than indicated by
Christophersen and Caum. Only a few plants were seen in August 1968,
howaver.

Peepalum sp.

Found growing in the vicinity of the HIRAN area of operaticms in
June 1962 (KErsmer snd Beardsley, ms.). Mot seen subsequently.

Sataria vertietllata (L.) Beauv.
Yen 1012 (EPBM). Near south coast, May, 1969,
Falmae
Pritochardia remota Bece.

Dr. Rooke in 1858 (mentioned in Hillebrand, 1888: 451; oot
seen), Brown s.n. (BPEM), two sheets, one with Reock's no. 10347,
Caum 72 (BPEM), Cooke 299 (BPEM), Christophersen %a (BPEM), Long
2412, 2440, 2443 (UH). This endemic species of palm, found only in
East and West Palm Valleys (Figs. 19-20), is the most conspicucus
component of the flora. A few trees—most of which are mature--grow
at the bases of basaltic cliffs on the steep outer slopes of each
valley. Host of the populaticn, however, is crowded intoc small,
dense groves on the terraces lower in the valleys. Kramer (ms.)
suggests that their distribution may be determined by soil depth and
availlability of water. The faces of the cliffs may act as natural
catchment areas which would add to the moisture at their bases, while
part of the run-off during rains would be held by the deep accumula-
tions of debris in the ancient, man-made terraces.

The palms have been counted four times in the last 45 years.
In June 1923 €.5. Judd counted 347 trees in West Palm Valley and 168
in East Palm Valley. The count did not include small seadlings
(Christophersen and Caum, 1931: 6). In December 1961 Kramer and
Swedberg counted 229 trees in West Palm Valley and 54 in the east
valley. Seadlings under one meter were omitted, and Immature fruits
were noted on some of the plants (Kramer, ms.}. C.R. Long divided
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Figere 18. Low scrambling Euphorbia shrubs around rock outcroppings
along northern cliffs, August 1968. In the foreground
are Chenopodiuwnm and Solanien shrubs. Photograph by Derral
Herbst.

e
" T

Figure 19. Small grove of Pritohardis remota at base of cliff in
upper East Palm Valley, August 1968. Photograph by
Derral Herbst.
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his count of September 1964 into six localities: West Palm Valley
contained 107 seedlings, 148 non-flowering or non-fruiting trees,

and 127 with flowers or fruit; East Palm Valley had 32 seedlings,

6% non-flowering or non-fruiting, and 46 with flowers or fruits.
Long's total is 390 mature trees and 139 seedlings. Herbst attempted
to follow Long's system when he counted the trees in August 1968,

Hig census follows: din the west valley, 142 seedlings, 106 non-
flowering or nen—fruiting and 139 with flowers or fruits: in the east
valley, 238 seedlings, 1l nen-flowering or non-fruiting plants and

43 with flowers or fruits. The total of 516 palms does net inelude
the wvery young seedlings with less than five leaves.

Kramer attributed the decline in the palm population to the ex-
ceggive crowding of the trees in the terraces amd to a natural
thinning of a long-range cycle of the population. Herbst's observa-
tions of this species and of the growth rate of closely allied speciles
on Oahu left little deubt in his mind that the discrepancies between
the counts lay primarily in the lack of a uniform definition of the
word "seedling." In addition, the difficulty of counting the palms
is aggravated by the density of the population and by the numerocus,
vociferous seabirds that nest in the trees. The population probably
has remained feirly static over the last 45 years.

In August 1968 mature fruits were collected from both valleys
and were distributed to the Lyon Arboretum of the University of
Hawaii, Honmolulu, and the Foster Botanic Garden, also located in
Honolulu.

Polygonaceaa
Rumtexr giganieuns Alt.
Caum 71 (BPEM), Christophersen B (EPEM), Long 2411 (UH), Yen
1015 (EPEM). Has been found only in the Dewil's Slide-Miller Peak
area, 3Sterile in September 1964 and August 1968.

Chenopodiaceas

Chenopodium oghuenze (Mey.) Aellen
&, sandwicheun Mog. f. misrospermam Aellen

Caum 58, 67 (BPBM), Judd 1 (BPEM), Christophersem 7 (BPBM),
Kramer and Swedberg 6 (BPBM), Long 2410, 2413, 2418, 2444 (UH),
Yen 1019 (BPEM). Widespread; one of the most common, if not the
most common, plant on the island (Fig. 6).

Amaranthaceae

Amaparihus brownii Christophersen and Caum

Caum 73 (BPEM), Judd 2 (BPEM), Yen 1013 (BPBEM). Caum and Judd
made the first collections of this plant in June 1923, observing that
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it was "most common on the ridge leading to Miller Peak, but [was]
abundant also cn the ridges to the east" (Christophersen and Caum,
1931: 6). This endemic species was not seen again until May 1960,
when Yen found four plants growing near the summit of Miller's Peak.
The region around Miller's Peak wae traversed by most, 1if not all,

of the parties recently visiting Nihoa. It does not seem likely

that other botanists would have missed the plant, However, Amavanthus
brownii is an annual and the ridges are the driest part of the

island, 1If it has the delayed germination period and the rapid life
cycle that are common in many annuals, it could easily have been missed
by the botanists who collected during August, September and December.

Nyctaginaceae

Eoerhavia repens L.
B, difffusa L.

Bryan 3a (BPEM), Caum 79 (BPEM). In 1923 it was found only on
the sandy beach in Adams Bay and may have washed awvay. HNot collected
or seen gince 1923,

Alzpacens

Tetragonta tetragonicides (Pallas) 0. Kuntze
Tetragonia erpansg Murray

Caum BO (BPBM), Christophersen 2 (BPEM). Christophersen and
Caum (op. cit.) listed it as "rare, found only just above the sand
beach and on steep rock faces west of 1t." Possibly the corky
buoyant fruits floated to Nihoa from one of the msin islands and
although at least one generation grew there, the species apparently
failed to become establighed. Not collected since 1924,

Portulacaceae
Portulaea Iuteg Sol
Caum 65 (BPEM), Kramer and Swedberg 1 (BPEM), Yen 1002 (BPEM).
Portulacse olergcea L.
Long 2431 (UH), Herbst 1204, 1205 (UH), Yen 1001 (BPEM).

Portulasa villoeg Cham,
F. ogqumii F.Br.

Caum 66 (BPEM), Kramer and dwedberg 3 (BPEM), Long 2414, 2433
(UH), Herbst 1207 (UH), Yen 1003 (BPBM}. Portulacg coumii was
described as a new species by F. Brown in 1931 {in Christophersen
and Caum, 1931: 29) with Caum &6 designated as the type. Brown states
that P. emmii 1 "allied to P, pillosa Chamisso, from which it differs
in the color of the flower, the commonly flat leaves and the semaller,




minutely rupgous seeds." Egler (1938: 265)--after studying living
plants of P, villpsa from Koko Head on Oahu and the islet of
Kauhikaipu near Oahu, and from the eollectiona of the Bishop Museum
——gtares that "with the possible exception of a statement of petal
color,” all characters listed from the ¥ihoa species existed in the
portulacas of Oahu, The Nihoa specimen collected by Caum had white
petals, while those of F. wvillcea generally have the outer third to
outer half pink. However, Egler did find plants with entirely white
petals in the colony on Kachikaupu. 3tone (1963) concurs with Egler's
conclusions.

After observing plants from Fihoa and Kaohikaipu, grown in the
botany greenhouse of the University of Hawaii, Herbst concurs with
Egler's conclusions and notes that a mumber of plants on Nihoa had
deep pink or pink-tipped petals in August 1968, These plants were
found at an elevation of 165 meters in West Palm and Miller Valleys.

On Wihoa, P, Iutea grows in shallow, rocky soil and im cracks
along the lower south side; a large colony was found In August 1968
near the remains of a helau (temple) at the northeast end of Miller
Plateau. Portulaca villosa was found in pockets of soil and in
cracks throughout the island (Fig., 21). An introduced species,

P. olergosa, occurs in twe places, the largest colony being on
Miller Plateau., A smaller coleny, probably established within & year
of the August 1968 visit, is located at the base of Miller Valley on
a small rise usually used as a campsite by recent survey parties.

Seeds of P, olermsez probably were introduced accidentally
during the HIRAN operation in 1961 when the Miller Plateau area was
used as a helicopter landing pad and campsite.

Caryophyllaceae

Zalieden verticillate F. Br.

Bryan 2 (EFBM), Caum 70 (BPEM), Christophersen 2 (BPEM), Kridler
and Sincock, &.n. (UH), Herbst 1210a (UH}, Herbst 1401 (BPEM, UH),
ven 1005 (BPEM). TIn 1923-1924 "seen only on the cliff west of the
sand beach, and north of Millers Peak, just below the summit"
{Christophersen and Caum, 1931: 6). Two fleshy roots just beginning
to send out new leaves were collected by Kridler and Sincock in
August 1968, about half-way down Devil's S51ide; specimens from cne of
the roots, grown in the botany greenhouse, Manoa Campus, University
of Hawaii, were listed under Herbst's no. 1401, Seeds from Herbat
no. 1401 were later distributed to the Foster Botanic Garden and the
Lyon Arboretum. Herbst 1210a, consisting of a dried fragment of a
plant, was found at about 165 meters slevation in West Palm Valley.
Yan 1005 was collected on the south face of the cliffs of Dog's
Head (west end), adjacent to Emory's site No. 2 (Emory, 1928: 18) .
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Figure 20. Crove of Pritehardiz (right foreground) in West Palm

Valley, 10 June 1962. BSFW photograph by David B.
Marghall,

Flgure 21. Portulass villoss rlant growing from crack in face of
stone ledge, August 1968, Photograph by Derral Herbst.
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Leguminosae

Sepbania tomentosa H. and A.

Bryan 5 (BPEM), Caum 63 (BPEM), Judd 3 (EPBM), Christophersen 4
(BPEM) , ¥ramer and Swedberg 2 (EPEM), Long 2409, 2428 (UH), Yen 1016
(BPEM). As in 1023-1924, Seshania is now distributed widely over the
igland. Found flowering in December 1961 snd June 1962,

Zygophyllaceae
Tribulus ofatoides L.

Bryan 2a (BPBM), Caum 78 (BPEBM), Long 2420 (UH). In 1923
"observed only at the foot of the ridge leading up to Miller's Peak,
just above the cliff" (Christophersen and Caum, 1931: &). In 1962
found in flower at the bottom of West Palm Valley (Eramer and
Beardsley, mg,)}. Last collected in September 1964 when it was
found on the south side of the cliffs on the upper slopes.

Euphorbiacesze
Euphorbia celastroides Boiss,

Bryan & (BPEM), Csum 64 (BPBM), Judd 5 (BPBM), Kramer and
Swedberg 10 (BEPBM), Long 2405, 2430 (UH), Yen 1014 (BPEM). Common
on the edge of the cliffs in 1923-1924 and on recent visits (Fig. 22)

Malvacese
Sida fallax Walp.

Cavm 69 (BPBM), Bryan la (BPBM), Judd 4 (BPBM), Kramer and
Swadberg B, 11 (BPEM), Long 2421, 2429, 2437 (UH), Yen 1004 (BPEM).
Common over entire island.

Convalwilaceae

Tpemoga indica (Burm.) Merr.
I. tnsularies (Choisy) Steud.
I, eongegta R. Br,

Caum 83 (BPBM), Christophersen 1 (BPEM), Kramer and Swedberg 9O
(BPEM), Long 2427 (UH), Yen 1017 (BPBM), In 1923-1924 "ohserved in
the gorge Just belew Millere Peak, at the base of the pinnacle on
the west cliff, and above the sand beach" (Christophersen and Caum,
1931: 6)}. BSeen in tha former area in 1961,

Ipomoea pes-caproe (L.) Sw.

Yen 1007 (BPEM). Collected from stony scuth face adjacent to
the east slope of the mouth of West Palm Valley; elevation about 35
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meters. A littoral species cosmopelitan in the tropics and sub=
tropics. Its large, buoyant seeds were doubtless carried to the
island by occean currents and deposited at the mouth of West Falm
Valley--an area te which geveral strand species have been restricted.

Boraginaceae
Heliotropium curaseavicim L.

Bryan & (BPBM), Caum 77 (BPEM), Christophersen 6 (BPBM), Long
2436 (UH), Yen 1008 (BPEM). Collected from the sand besch at the
bage of West Palm Valley and the immediately adjacent area im 1923,
1924, and 1964, In September 1964, 27 plants were counted mainly
on the slopes sbove the beach.

Solansceas

Solomen nelacni Dunal
5. nalsoni var. caumii F.Br.
5, nelgoni ver. geuminaiim F.Br.

Bryan 3 (BPBM), Caum 68, B4 (BPEM), Judd 6, 7, 8 (BPEM), Kramer
and Swedberg 5, 12 (BPBM), Long 2424, 2434, 2339 (UH), Herbst 1210
(UH), Yen 1018 (BPEM). Found commonly over the igland (Fig. 23).

Solanum wigrum L. var, nihoense F. Br.

Caum 62 (BPEM), Two plants were seen in 1923 "one on the edge
of the southern cliff, about the middle of the island, and the other
in the pocket of a stream bed just above the gand beach" (Christophersen
and Caum, 1931: 6-7). WNot reported subsequently.

Cucurbitaceae
Sloyce nihogensis 5t. John

Christophersen and Dranga 9 (BFEM), Kramer and Swedberg 4
(BPEM), Beardsley s.n. (BPEM), Yen 1006 (BFEM). This species, pre-
viously identified as Sicyoe pachycarpus H. and A., has recently been
described as a new species by St. John (1970). It wae found only
below Tanager Peak in 1924, Several patches found just belew and
south of the highest Pritchardias in West Palm Valley in 1961, In
1962 found in the HIBRAN camp area on Miller Plateau.

Plant Affinities

of the 25 taxs known from Rihoa, four species and one variety
are endemic te the island:

Iritehardia remota Sehiedea vertieillata
Amananihus browmii Solanmum nigrum var. nihoense

Sieyoe nihoanenais



Figure 22. Euphorbia selaetroides, August 1968. A variety with the
game habit growing in & somewhat similar environment at
Kaena Point, Oahu, was in flower st this time but was
leafless. Photograph by Derral Herbst,

Figure 23, The Solarmem nelaont flowers on Nihea in August 1968 hed
a white corolla and purple anthers; those of Mpomi Beach,
Molokai, have light blue petels.
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Among the remaining taxs, eight are restricted to the Hawaiilan
Islands:

Evagroatis vardiabilis Seghania tomentoss
Pantcoum torridum Burhorbia celastroides
Rumer giganteus Solamm neleoni
Chenopodium cahuense Portulaca villosa

Seven taxa sre native to Hawaii, but are distributed widely
throughout the Pacifie:

Boerhavia repena Ipomosa indica

Portulaog Iutea Ipomoen pes-caprae
Tribulus eiatoides Heliotropium curasaauicum
Sida fallax

The remaining taxa are not native to Hihoa, to Hawail or the
Pacific:

Cenohrue eohinatua 34 Portulaca oleracea
var. hillebroand Jetards vertiotllata
Baspalum sp.

Tetragonia tetragonioiodes

To spummarize: of the 25 taxa of vascular plants known from
Nihoa, 20 are native to the Hawaiilan archipelago; of the 13 taxa
endemic to the Hawaiian srchipelago, 5 are restricted to Nihoa.

TERRESTRIAL VERTEBRATES

Species Accounts

Common names of seabirds follow King (1967) in the following
specles accounts. Taxonomic order follows that of Peter's (1931,
1934) Checklist of Birde of the World, volumes I and IT, with the
exception of the Procellariiformes which follow Alexander et ai.
(1965), the Charadriidae and Secolopacidae which follow Jehl (1968),
and the Sulidse which follow the A4.0.U, Checklist (1957). The
scientific name of the Wandering Tattler has been modified to follow
the latest supplement to the A,0.U. Checklist {A.0.U., 1973).

The species accounts which follow are set forth in a standard
format which is used throughout except in those instances (e.g.,
accounts of vagrants) where its use would be inappropriate. The
section headed Status gives the maximum recent population estimate,
delimits periods of occurrence and breeding, and bBriefly indicates
areas of the island used for nesting. The maximum recent estimate
ig the maximum estimate obtained since 1960, These estimates, as well
as those others listed in the tables of observations are meant to

24/ Variety native toc Hawaii,
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Figure 14. Looking north down the "Devil's Slide". BSFW photograph,
15 Anpust 1970, by Eugene KEridler.

Figure 15. HNative structure on the northeast corner of Miller's
Plateau. BSFW photograph, 15 August 1970, by Eugene
Kridler.



vepresent the maximum number of flying birds present during any one
survey. Such estimates include breeding and non-breeding adults, sub-
adults, and flying immatures but do not include dependent non-flying

young,

The section entitled Populations discusses numerical egtimates in
part attempting te discover whether there have been any historical
changes Iin population levels and in part to spalyze seasonal popula-
ticn changes. Most population numbers were based on visual estimates
supplemented by nest counts and banding data. For the two endemic
subspecies of birds, the Nihoa Millerbird and Kihoa Finech, recent
estimates were usually based on randomly chosen transect censuses.

In these transects, usually 16,5 feet wide and 200 to 250 feet long,
all birds of either species seen were counted. Uzually about 50
transects were covered and a total ares of about 4 to 5 acres was
sampled. Standard deviation was calculated from the results of the
transect counts to obtain 95 percent confidence levels,

The section entitled Annual Cycle contains an attempt, based onm
all available data, to determine the repreductive cycles and, where
possible, to pinpoint peaks of breeding activity. The section headed
Breeding Habitat specifies areas or habitats which seem particularly
favored by the species under discussion.

The section headed Banding summarizes all knewn bandings by the
POBSF and BEFW and the section headed Specimens lists the locations
of all specimens from WNihoa of which we are aware. The specimens
cited are deposited in the American Museum of Natural History (AMNH) ,
Bernice P. Bishop Museum (BPEM), Los Angeles County Museum (LACM),
Museum of Comparative Zoology (MCZ), Philadelphia Academy of Watural
sclences (PAS), State University of Iowa (S5UI), and United States
National Museum of Natural History (USKM)., These two latter sections
are omitted if we have no records indicating that the species has ever
been banded or collected on Nihca.

Birds

In all, 27 'species of birds have been recorded from Nihoa Tsland
(Table 2). Eighteen of these are seabirds, all but one of which (the
vagrant Red-billed Tropicbird) breed on Wihoa. The remaining avifauna
conglsts of four migrant shorebirds, three vagrants (the Herring Gull,
Pintail, and Mockingbird) and twoe endemic passerines, the Hihoa Finch
end the Hihoa Millerbird.

Most species exhibit a distinct annual breeding eyele but inm
some specles at least & few individuals can be found breeding in every
month of the year. It seems likely that the birds of Nihoa, like
these on other northwestern Hawaiian Islands more intensively studied,
vary ipitiation of nesting by up to several weeks from year to year,
This certainly appears to be the case for the Gray-backed Terns and
Sooty Terns on Mihoa and may well apply to other specles as well,
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Comparison (Table 3) of peak egg laying periods on Niheca with
those on Laysan, & more westerly island in the leeward chain, and
with those on Fure Atoll, westermmost af the northwestern Hawailan
Islands, reveals that some specles show distinct geographical varia-
tion in their reproductive cycles. In general, peak laying periods
on Laysan and Eure are in rough accord but it appaars that on Nihoo
at least five specles breed earlier tham on the cutlying islands. At
present we have no adequate explanation for these differences in
breeding regimes.

Tahle 2. The avifauna of Nihoa Ieland.

Maximum Estimate
gince 1960 and
Taxa Current Status when recorded

ORDER PROCELLARTIFOBMES
FAMILY DIOMEDEIDAE

Diomedea nigripes tfcommon breeder 120-130;
Black-footed Albatross March 1964
Diomedea tmmutabilis Bare breeder 403

Laysan Albatross July 1973

FAMILY PROCELLARIIDAE

Buluweric bulwverii Abundant breeder 250,000;

Bulwer's Petrel July=August 1966

Puffinus pasificus Abundant breeder 20,000=31,000;

Wedge-talled Shear- July-fdugust 1966
watar

Puffinue nativitatis Commen breeder BODO;

Christmas Shearwater March 1965

FAMTLY HYDROBATIDAE

foamiodroma tristrant Uncertain; almest 150;

Sooty Storm Patrel certainly breeds March 1963
in at least small
pumbers

ORDER PELECANTFOBRMES
FAMILY PHAETHONTIDAE

Fhoethon astheraus
meacnaita Vagrant ®
Red-tailed Tropichbird

Ehaethon rubricdaiida Common breeder 375-625;
Red=tailed Tropicbird July-August 1966



Takle 2. {Cotntinued)

Tansa

Current Status

Maximum EstimatCe
gince 1960 and
when recorded

FAMTLY SULIDAE

Sula dactylatra
Blug-faced Boobw

uy

Sula lewsogaster
Brown Booby

Sula sula
Bed=footed Booby

FAMILY FREGATIDAE

Fregata minop
Great Fripatebird

OBDER ANBERIFORMES
FAMILY AMATIDAE

Arze aouta
Pintail

ORDER CHARADRIIFOBRMES
FAMILY CHARADRITDAE

Pluvialis dominiog
Golden Plover

1

FaMILY SCOLOPACTDAE

Mumenius tahitiensis
Bristle-thighed Curlew

Heteroaoelus tnoanus
Wandering Tattler

Avenaria interpres
Ruddy Turnstone
FAMTLY LARIDAE

Larue argentotus
Herriog Gull

Starng Lumata
Grav-backed Tern

Common breader

Common breedar

Common breeder

Abundant breeder

Vagrant

Uncommon migrant

Uncommon migrant

Uncommon migrant

Common migrant

Vagrant

Abundant breeder

3503
March 1968

225
March 1968

3,500;
March 1965

10,0003
March 1964

23
September 1571

50
March 1965

33
September 1972

23
September 1972

200;
March 1968

1;
March 1965

10,000;
March 1967

&1
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Table 2, (Continued)}

Taxa

Current Status

Maximum Estimate
gince 1960 and
when recorded

Sterna fuaoata
Sooty Tern

Procelaterng cerules
Elue~gray Noddy

Ancue etolidus
Brovn Noddy

Anoug temuirostris
Black Hoddy

Gygia alba
White Tern

ORDER PASSERIFORMES
FAMILY SYLVIIDAE

Aerocaphalus fomiliaris
kingi
Hihoa Millerbird
FAMILY DREPANIDIDAE
FPeittatroetra cantans
witdma
Hihoa Finch
FAMILY MIMIDAE

Mimus polyglottos
HMockingbird

% Becorded onee in 1923,

Abundant breeder

Common breeder

Abundant breeder

Common breeder

Common hreeder

Common endemic
breeder

Abundant endemic
bresder

Vagrant

100, 000;
Mareh 1965

2,500
July=August 1066

July=August 1966

several or low
thousands;

March 1967, September
1971

3,000
August 1971

625
september 1967

B,686;
August 1968

1;
August 1971
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BLACK-FOOTED ALBATROSS DMomedea nigripes

Status

Unecommon breeder; maximum recent breeding population estimate:
120 to 130, Present and breeding from at least hanumbargéf through
June; probably absent from July through at least the middle of October.
Heste on the ground In the Miller Plateau area,

Populations

Estimates from the 1915 survey (Table 4) are so large in com-
parison to all others that we believe they are probably erroneous.
Wetmore's 1923 estimate, and all but ome of the more recent estimates
that have Incorporated careful cbservatioms of the Miller Plateau
area, have consistently indicated a breeding pepulation of about 100
to 130 birds.

Reports from a number of March visits indicate that the number
of young present may vary conslderably. This may indicate either
that the number of breeding birds varies from year to year or that
mortality may be considerably greater in some years. HNo evidence of
mortality was found in July 1964, July-August 1966 and August 1968
so it seems more likely that the former hypethesis is correct.

Annual Cycle

The scant data Indlcate that birds lay at least by early December
and that all young hatch by early March. Young apparently fledge by
mid-July since none has been seen at the end of that month or later.

EIEEdiHE Habitat

All phservers who noted the location of Black-footed Albatross
nests stated or Indicated that this species was confined to areas of
little vegetation on Miller Plateau, north and northwest of Miller's
Peak.

Munter {1915: 132) described an area which was likely Miller
Plateau. He noted that the coleony was located on "a plateau
peveral acres in extent...near the highest part of the island."
Similarly, Wetmore (ms.) noted that the colony was “"on a emall flat
below the pinnacle point of Miller's Pesk at a point about 8350 feet
above the sea." The Miller Plateau area was the only one where these
birdes were found nesting in December 1961 and March 1964, 1965, and 1968.

23 These albatross almost certainly return earlier than December,
judging from observations on other nerthwestern Hawaiian Islands,
but direct observational evidence is unavailsble for the late fall
and early winter on Hihea,
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Banding

The BSFW banded 186 Black-footed Albatross on recent visits to
¥ihoa: 50 young im March 1964, 35 young and 41 adults in March 1965,
and B0 voung in March 1968, Fone bas been recaptured.

Gpecimens

Only one Black-footed Albatross, a male (USHM 300832), has been
collected on Nihpa., It was collected by Wetmore on 12 Jume 19Z3.

Tabkle 4. Observations of Blachk-footed Albatross on WNihoa Island

Fopulation
Date of Survey Estimate Breeding Status, Remarks, and References
1891 26-27 Mavy 7 Presence noted from offshore (Munro,
1941a: §9).
1902 1-31 June T A number seen some miles west of
igland (Fisher, 1903; 778).
5-0 Aug. T Mone seen from offshore (Fisher,
1903: 779).
1215 18 Mar. 500 Young were still in "pin featheras"
(2,000} [probably means birds were still
downy] (Munter, 1915: 132). Alternate
estimate by Brown (ms.).
1916 12 Fehk. T Hesting on Miller Flateau, Abgut
as abundant a5 Lavsen Albatross
(Munter, m&.].
1923 5 Apr. ? Geen offshore (Wetmore, ms.).

11-16 June 120% Only 3 adults seen but 60 well grownm
young found, some wilth wings fully
feathered (Wetmore, me.}.

1936 3 Mar. ? Evidently nesting (Trempe, ms.}.

1940 7-15 Aug. 0 (Vanderbilt end de Schauensee, 1941: 8),

18953 JFl=2Z1 Dec, 0{2) Only part of island surveyed (Rich-
ardgEon, pers. Comm.).

1954 18 Mar. 0£7) tnly part of island surveyed (Rich-
ardson, pers. cComm,).

1957 28 Dec. 100+ An estimated 50 nests presemt (Rice

and Kenyon, 1962: 377).



Table &. (Continued)
Population
Date of Survey Estimate Breeding Status, Remarks, and References
1961 2 Mar. s Kot noted from offshore (Woodside and
Eramer, ms.).
§-16 Dec. 50 Many incubating eggs (Kramer, ms.).
1962 10 June T Only 5 young seen, downy on head but
capable of flight (Kramer and
Beardsley, ms.}.
1963 5=6 June T One seen offshore (POBSP).
1964  6=7 Mar. 120=-130% 50 young banded, about 10-15 more
present (BSFW, POBSP).
25 July 0 (BSFW) .
23-24 Sept. 0 (BSFW, POBSPE).
1965 13-14 Mar. BO=90=* 15 young banded. Possibly 5 or 10
more present (BSFW, POBSE).
1966 2B July= 0 {BSFW, POBSP).
1 Aug.
1967 B=9 Mar, T 5 birds seen about ship; breeding
area on Miller Platesu not censused
(BSFW, POBSP).
13-14 Sept. 0 (BSEW) .
1968 7-9 Mar. 120-124% 60 young banded on Miller Plateau.
1l or 2 more mavy have been present
(BSFW, POBSF).
24-27 Aug. 0 (BSFW) .
1969 21 Mar. 7 Hone obeerved, but primary nesting
area on Miller Peak not visited (BSFW).
1970 15 Aug. 0 {BSFW) .
1971 18-19 Aug. 0 {BEFW) .
15 Sept. 0 (BSFW) .



Table 4. {Continued)

Population
Date of Burvey Estimate Breeding Status, Remarks, and References
1972 16 Sept. 0 (BSFW) ,
1973 31 July 0 (BEFW) .

* Number of breeding birds utilizing island.

+ Aeriasl observations only.

LAYSAN ALBATROSS Diomedea {mmutabilis

Status

Rare breeder; maximum recent breeding population estimate: 40,
Fresent from at least December (see footnote 25 in the Black-footed
Albatross species account) through May or June, but may not breed in
all years. WNests on the ground, primarily in the Miller Plateau area.

Fopulations

Laysan Albatross apparently were never common on Nihoa (see
Table 3), The only large estimate--1,000 birds in December 1957
(Kenyon and Rice, 1962: 377)--is certainly erroneous in view of the
numbers recorded on other surveys, Evidently Kenyon and Rice com-
fused this species with either Red-focted or Blue-faced Boobies when
they made their aserial count, a possibility they themselves suggested,

Direct evidence of breeding has been noted only in March 1915,
December 1953, March 1968, and July 1973, The lack of nests on the
three other Merch visits indicates that during some years Laysan
Albatross nest unsuccessfully, if at all. HNo more than 40 birds are
known to have nested in any one year but it is possible that a few
more may have initiated nests. HRice and Kenyon's estimate of numbers
breeding in 1956-1957 is much larger but is erroneous (see Table 5).

Annual anla

The data are insufficient to document adequately the pericds
of arrival, laying, hatching, and fledging. Existing data do not
indicate that Laysan Albatross on Nihoa have a eycle any different
from that on other northwestern Hawailan Islands,
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BrEEﬂinE Habitat

Only Munter (1915: 132) and Kridler have given any indication
of where nests were found. Munter found a half-growm young ahout
500 feet up one of the slopes, and in March 1968 Eridler banded four
chicks within the Black-footed Albatross colony on Miller Plateau.

Other Areas of Occurrence

Other observers reported pre-breeding or non-breeding birds
from several areas. In December 1961, Kramer noted that all Laysan
Albatross were on Miller Plateau. In March 1964, BSFW personnel
saw most Lavsan Albatross on Miller Platesu, but & few were as such
as a hundred feet dowm the south slope of Miller's Peak. In March
1965 Kridler noted that most were on the high ridge between Miller's
and Tanager Peaks; in March 1968 these slbatross were seen only on
Miller Plateau and Tanager Pealk.

Banding
Ten Laysan Albatross were banded by the BSFW on recent visits:

6 adults in March 1964 and & young in March 1968. No returns have
been obtained for these birds.

Table 5. Observations of Laysen Albatross on Nihea Island

Population
Date of Survey Estimate Breeding Status, Remarks, and References
1891 26-27 May T Presence noted from ocffshore (Munro,
1941a: 49).
1902 1=-3 June 7 Only 1 or 2 seen some miles west of
island (Fisher, 1903: 778).
5=9 Aug, T None seen from offshore (Fisher,
1903 779},
1815 18 Mar. ad. 50 At least 1 half-growvn voung seen
(100) (Munter, 1915: 132). Alternate
estimate by Brown (ms.).
1916 12 Feb. 1 Nesting on Miller Plateau. About
a8 abundant as Black-footed Albatross;
2 pairs seen "near the top of the
middle peak" (Munter, ms.).
1923 5 Apr. ? Many seen in ship's wake aoffshore
(WetmoTte, mE.).
15 June 1 1 adult seen with Black-footed

Albatross (Wetmore, me.).
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Table 3, {(Continued)
Population
Date of Survey Estimate Breeding Status, Remarks, and References
1936 3 Har. 7 Evidently nesting (Trempe, ms.},
1940 7-15 Aug, 0 (Vanderbilt and de Schauensee,
1941; 8).
1953 21-22 Deec. f-8 Breeding in small numbers (Richardsonm,
1957: 16; pers. comm.),
1954 18 Mar, 0 Only part of island surveyed (Rich-
ardsen, pers, comm.).
1957 28 Dec. ad. "Nesting" (Rice and Kenyon, 1962:
1,000+ 377).
1261  9-16 Dec. ex. 30 "No eggs. Much bachelor dancing"
(Kramer, ms.).
1963 5-6 June 7 None noted offshore (POBSP),
1964  6=7 Mar. 38 Only adults seen. 1 seen on empty
nest (BSFW, POBSP).
25 July 0 (BETW) .
23-24 Sept, 0 (BSFW, POBSP),
1955 B-0 Mar. 7 One seen from offshore; Miller Plateau
not censused (BSFW, POBSP).
1966 28 July- 0 (ESFW, POBSP),
1 Aug.
1967 8-9 Mar. 1 Ko young seen; Miller Plateau not
censused (BSFW, POBSP).
13-14 Sept. 0 (BSFW).
1968  7=-9 Mar, 10pe 4 young banded on Miller Plateau,
6 adults seen on Tanager Peak; no
young found there (BSFW, POESP).
24-27 Aug. 0 (BSFW) .
1969 21 Mar. 7 Counted., Miller Plateau area not

yisited (RSFW).
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Table 5. (Continued)

Population
Date of Survey Estimate Breeding Status, Remarks, and References
1970 15 Aug. 0 (BSFW).
1971 1B-1% Aug. 0 (BSFW) .
15 Sept. 0 (BSFW) .
1972 16 Sept. 0 (BSFW) .
1973 31 July &0 20 nearly fledging young counted (BSFW).

* Probable number of breeding birdes utilizing island.

#®% Figure represents a minimum estimate of numbers gf birds that
bred on the island.

perial observations omly.

BULWER'S PETREL Oulweria bulwerii

Status

Abundant breeder; maximum recent estimate: 250,000, Present
from March through September oF Detober; probably absent the rest of
the year. Breeds from at least June through September. Wests under
rocks, in holes or erevices in rock ledges or occasionally in shallow
depressions under dense vegetation.

Fggulatiuna

Hone of the numerical estimates (Table 6) is very accurate
because of the difficulry of censusing populations af this very
aumercus petrel. Clearly, however, meny thousands are present during
July and August.

Anmual Cycle

March 1964 and 1965 cbservatioms suggest that Bulwer's Petrels
begin to return to Hihog in March but none was observed on a number
of other March visits., It seems likely that thelr reported "abgence"
in a number of cases may have been ¢he result of simply overlooking
small pumbers that were presént. Descriptions of a bird call heard
sn March 1967 suggest that Socty storm Petrels rather than Bulwer's
Petrels were heard on that visit.
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Although detailed data on the nesting cycle are scanty, those
available suggest that these petrels have much the same cycle on
Nihoa as on Laysan and other northwestern Hawaiian Islande. Most
birds probably do not arrive at Nihoa until April and eggs prebably
are not laid until a month or so later. Only eggs were found on twe
June vigits, and only egge and newly hatched young were found on the
two visits in late July and early August. Only young were found
from mid-August through mid-September but it seems 1likely that a few
late fledging birds may be present as late as October.

We tentatively assume that the hatching peak occcurs in July and
early August and that most young fledge about late September,

Breeding Habitat

Several observers noted that this species was found throughout
the island but few described the nest sites. Nests were found under
rocks;, in small holes in the rocks, and particularly in erevices In
rock ledges. A few neste were also found In shallow depressions
under dense vegetation.

Banding

The POBSP and BSFW banded 808 adults on recent visits: B by
the BSFW in September 1964 and 800 by the POBSP in July and August
1966. HNone has been recaptured.

Specimens

Ten Bulwer's Petrel specimens have been collected on Nihoa
(Teble 7).

Table 6. Observations of Bulwer's Petrels on Nihoa Island

Fopulation
Date of Survey Estimate Breeding Status, Remarks, and Beferences
1902 1-3 June T Abundant cffshore. "Birds had been
feeding on fish eggs? and ctenophores
cr comb-jelly" (Fisher, 1903: 795).
5=9 Aug. 7 Presence noted from offshore (Fisher,
1903: 779).
1923 11-16 June abundant Incubating eggs. HWo nests with young
found {Wetmore, ms.).
1940 7-15 Aug. extremely "Mo eggs were found, all nests ex-
. Ommon amined containing downy, black young"
(Vanderbilt and de Schauensee, 1941: 9).
1953 21-22 Dec. F Only part of fsland surveyed (Rich-

ardson, pers. comm.).
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Table 6. {Continued)
Population

Date of Survey Eatimate Freeding Status, Remarks, and References

1954 18 Mar. 1] Only part of island surveyed (Rich-
ardson, pers. comm.).

1961 2 Mar. ? Kot noted from offshore (Woodside and
Kramer, ms,).

9-16 Dec. ] (Kramer, ms.).

1962 10 June € ommon* On eggs (Kramer and Beardsley, ms.).

1963  5-6 June ? Thougande seen offshore (POBSP) .

1964 6-7 Mar. 10 Une photographed by Kridler (BSFW,
FPOB3F) .

25 July Very Many nests found, Only eggs and

abundant nevly hatched young seen (BSFW).

23-24 Sapt. 1,500 Rearly full grown young and og, 25
dead fledglings seen (BSFU, POBSP) .

1966 28 July- 250, 000+ Mostly on heavily incubated eggs or

1 Aug, (225,000) with 22, 1 week old nestlings (BSFW,
POBSP). Alternste astimate by
Berger (1972; 33),

1967 8-9 Mar. ? Heard calling in burrows (BSFW,
POBSP}: see text.

13=14 Sept, ? A number of adults and half-feathered
young seen but most young evidently
departed from island (BSFW).

1968 7-9 Mar, 07 Hone seen on island but a few small
petrels seen offshore may have been
this species (BSFW, POBSE),

24-27 Aug. thousands Hundreds of adults seen during day
with numbers increasing to thousands
at night. Beveral downy chicks
found (BSFW).

1969 21 Mar, 0 (BSFW) .

1970 15 Aug. 715, 000= Burrows examined contained pairs

100, 000 and small downy chicks. Much calling



Table 6. {(Continued)

Breeding Status, Remarks, amd References

Population
Date of Burvey Estimate
1971 18«19 Aug. &, 000
15 Sept. ?
1972 16 Sept. 1
1973 31 July 1

Half-grown young seen (BSFW).

Mearly fullvy-grown young were common
(BSFW) .

At least 300 adulte seen durlng day
(BSFW) .

At least 400 adults seen during day
{BSFW).

% In their report Kramer and Beardsley noted that "Bonin Petrels"
were common and on eggs.
gpecies on Nihoa, and, since Kramer and Beardsley did not mentionm
the presence of Bulwer's Petrel, we assume that "Bonin Petrel"
was 8 lopeus calimis for Bulwer's Petrel. Marshall (1964: 160},
in a popular account of the visit, also indicatesa, we think er-
ronecusly, that Bonin Petrels were present.

Since no other obeserver has found that

*% Most sbundant species on island.

Table 7. Bulwer's Petrel Specimens from Nihca Island.

17
Huseum Mugeum and HMuseum Date
Museum Males Nos., Females Mos. yg. Hos. Collected Collector
SUL 1 18597 3 June Futting
1902
USHEM 2 300799, 1 530876 11=15 June Wetmora
530875 1923
PAS 3 146160, 1 146161 Aug. 1940 Vanderbilt
146168~
1]
USEM 1 C 493022 1 493023% & June POBSP

* Collected offahore.

WEDGE-TAILED SHEARWATER

Status

1963

Puffinus pacificus

Abundant breeder; maximum recent estimate: 20,000 to 31,000.
Present from March through at least mid-November; mest birds probably
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absent during remainder of year. Most nesting occurs from June
threugh November. Nests in burrcws, on the surface of the ground
under thick vegetation, and in cavities and crevices in rock falls
and ledges. Well distributed over entire island,

Populations

The few numerical estimates (Table 8) suggest that maximal
populations are on the order of tens of thousands rather than
hundreds of thousands. In August and September many thousands are
present; at dawn the steady chorus of calling results in a dull roar
that, at lower elevations, is muffled only by the surf,

Annual Cvecle

March observations suggest that these shearwaters return to
Nihoa in great numbers within a very short peried. In 1964, 1967,
and 1968 only a few birds were present in early March, while in 1915
and 1965 thousands were present by the middle of the month. Rich-
ardson's lower mid-March estimete does not fit this pattern., Howewver,
he did net spend the night on the island and as a result possibly
did not see many birds that may have come to the island te roost at
night.

The nesting cycle appears to be similar to that found on Laysan
and other northwestern Hawaiisn Islands. Most egp laying evidently
oceurs in June although a few eggs may be laid in May. A few voung
hatch in July but by far the greater proportiecn hatch in Aupust. It
seems likely that most fledpe within 5 to 5 1/2 monthe2®/ after the
pesk of laying. Thus, a few possible fledge as early as late October
and as late as early December with the peak being in November. Nao
surveys were made on the island during the presumed fledging perdiod.
Kramer observed none in mid-December 1961 (Table 8).

Breeding Habitat

Nests have been found in a wide variety of situaticns on the
slopes of the island. A small proportion of the population digs
burrows in the ground but few such burrows are possible because of
the shallew soil cover and rocky nature of the island., Wetmore (ms.)
noted a number of burrows as much as 3 or 4 feet leng but most were
only deep encugh to provide shelter, A much larger proportion nest
in natural cavities in the rocks and on rock ledges protected by
overhanging rock. Many others nest on the surface, particularly in
areas covered by demse vegetation such as Chenopodium or Sida,

26/ Based on the range of fledging perieds (99-111 days) obtained in

2 small sample (n = 10) on Kure Atoll (Woocdward, 1972: 125) and
on an estimated 51 to 534 day incubation period (Woodward, pers.
comm. ) .
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Baﬂding

The BSFW and POBSP

Dark, light, and intermediate plumaged morphs have all heen

No quantitative data exist on the occurrence of
hases but one POBSP observer estimated' that 95
were light-phase morphs. Wetmore (ms.) saw
ccasionally,

but the great majority was white-

banded 288 adults on recent wvisits: 3 4in

March 1964 and 85 in March 1965 by the BSFW, and 200 by the POBSP

in July and August 1966,

SEecimnns

The USKM houses in addition an
collected by Wetmore on 14 June

Nene has been recaptured.

We have found records of 8 study skins from Nihoa (Table 8.
embryo aleoholie (USNM 289301)
X928

Table 8. Observations of Wedge-tailed Shearwaters on Nihoa Island
Population

Date of Survey Estimate Breeding Status, Remarks, and References

1891 26-27 May ? fresence noted from offshore (Munrao,
19418: 49),

1902  1-3 June /) A number flew aboard. Stomachs
contained the "hard parts of small
cephalopods (squid, octopus, and
the like)" (Fisher, 1903: 792),

5-9 Aug. 7 Presence noted (Figher, 1903: 779},

1915 18 Mar. "very Kone. found nesting (Munter, 1915:

comman"* 131}, Alternate estimate by Browm
(50,000) (ms.).

1923 24-25 May 1 Thousands seen circling ship
(Wetmore, ms.),

11-16 June 30, 000% Birds laying. Many fresh egRs
(Wetmore, ms,).

1936 3 Mar, 7 25 birds, found under clumps of grass
and rock, had red celluloid bapds
placed on their legs (Trempe, ms.).

1940 7-15 Aug. T "Breeding was in its early stages,

both eggs and small young being ob-
served" (Vanderbilt and de Schauensea,
1941 ),
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Fopulation
Date of Survey Estimate Breeding Status, Remarks, and References
1953 21-22 Dec. 0 Only part of island surveyed (Rich-
ardson, pPeETS. COMEE, ).
1954 18 Mar. 40-60 ? (Richardson, pers. comm.).
1961 2 Mar, 7 Mot noted offshore (Woodside and
Kramer, ms.).
g=16 Dec, 0 (Kramer, ms.).
1962 10 June "common" On eggs (Kramer and Beardsley, ms.).
1963 5-6 June 7 Thousands seen offshore (POBSE),
1964  6-7 Mar. 7 Courting behavior observed (BSFW,
PORSE) .
25 July VEry Several nests with eggs found (BSFW).
COMmOn
23-24 Sept. 1 Ca. 2,000 downy nestlings present
{BSFW, POBSP).
1965 13-14 Mar. 18,000 Mo eggs or young seen (BSFW, POBSP).
1966 28 July- 20,000= . Cz. 10,000 nests present, almost
1 Aug. 31,000 all with incubated eggs. One ca.
3 week old nestling observed (BSEW,
POBSF) .
1967 8-9 Mar. 5 (seen) Apparently vanguard of breeding
population (BSFW, POBSE).
13-14 Sept. many Small and large dowmy chicks (BSFW).
thousands
1968  7-9 Mar. less than No evidence of breeding. Only 2
a0 individuals actually noted (BSFW,
FPOBSP).
24-27 Aug. many So many calling in early dawn hours
thousands that combined sound made a low steady
roar (BSFW).
1969 21 Mar, 875 Hesting had evidently begun (BSFW).
1970 15 Aug. 20,000- (BSFW) .
25, 000
1871 18-19 Aug. T At least 2,000 birds were present

(BSFW) .
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Table B, (Continued)

Population
Date of Survey Estimate Era&diqﬁ Status, Remarks, and References
1371 15 sepe. 7 Active burrows were widespread., Qc¢-
cagional calling was heard (BSFW),
1972 16 Sept. 10,000 (BSFW) .
1873 31 July T At least 500 birds wers geen (BSFW) ,

* Stated to be o2l common bird on ieland,

Table 9, Wedge-tailed Shearwater Specimens from Nihoa Island

r?
Museum Museum and Museum Date
Museum Males Nos. Females ¥os. ¥8. Bos. Collected Collector

UsHM 1 189399 2 189400~ 2 June Fisher
01 1902

8UI 1| 18592 3 June Nutting

langz

USSR 1 300723 a S00725= 1 146153 aug, 1940 Vanderhile
725

CHRISTMAS SHEARWATER Puffinug notivitatis

Status

Common breeder; maximum recent eatimate: B00. Pregent from at
laast early March through at least early October; absent remainder of
year. Most nesting prebably cceurs from April through September,
Nests most frequently at higher elevations and on the ground.

PgEulatinns

island. These estimates are of low reliability, however, and 1t is
possible that intensive censusing might reveal greater numbers present.

Annual Cycle

Information that would Permit an analysis of the annual cycle
is sparse but what iz availahle Suggests that thig species’ cycla

37
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closely parallels, but is earller than, that of the Wedpe-tailed
Shearwater. It is not known when these birds begin to return to
the island, but most evidently return in early and mid-March. Eggs
have been lzid as early as late March (1969), but cbservations made
in June and July suggest that most laying probably takes place in
April or May., Considerably more detailed information is needed

on the nesting status in April and May in order to document ade-
guately the perlod of peak egg laying. Most eggs evidently hateh
in late June and July but at least a few hatch by late May. Some
fledging may cccur in late August but most probably occurs in
deptember, Judging from the available observations, the number of
adults greatly decreases by mid-September, and it seems likely that
most heve departed by late September.

Breeding Habitat

A number of observers have indicated that this species nests on
the higher elevations of the island., Many have recorded nests from
such areas. Wetmore (ms.) found a number of peirs on the slopes of
Miiler's Peak at about 800 to 900 feet. Vanderbilt and de Schauensee
{1941: 9) recorded theilr presence "at the peak of Middle Valley and
along the cliff leading to Devil's Slide." Kridler found young
among the rocks just below Miller's Peak in July 1964, on the ridge
west of Miller's Peak in September 1967, and near Miller's Peak in
August 1968. He noted in 1965 that this specles was "eommonly found
at the higher elevaticns." In July and August 1966 most young were
found on the ridges and pesks and along the ledges on the northern
rim of the island between Miller's and Tanager Fesks. None was
observed on the vegetated slopes of the valleys.

Few data are available on the nature of the nest sites.
Wetmore (ms.) reperted that Christmas Shearwaters nested "{n lictle
shelters beneath overhanging stones or tussocks of grass' where
they might or might not be covered.

Banding

Eight adults, nome of which has been recaptured, were banded
by the BSFW: 1 in March 1964 and 7 in March 1965.

EEscimanu

Six specimens have been collected on Nihoa. Wetmore collected
an adult female (USHM 300699) on 12 June 1923, a juvenile male (USHM
300700) on 14 June 1923, and an embryenic alcoholic (USEM 289399) the
same day. The other three specimens (PAS 146165=167), not certainly
gexed, were collected im August 1940 by the Vanderbilt Expedition.
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Table 10. Observations of Christmas Shearwaters on Nihoa Island
Populatlon

Date of Burvey Estimate Breeding Status, Remarks, and References

1891 26-27 May 14 Pregence noted offshore (Munro, 1%4la:
£9).

1902 1-3 June 7 None seen from offshore (Fisher, 1903:
793).

5=9 Aup. A few seen offshore (Figher, 1903;
793},

1915 18 Mar. {100,000) Estimate by Brown (ms.). is most
likely erronecus,

1923 11-16 June 07 Cz. 20 pairs found building nests;
most birds prelaying or with eggs;
one 2a. 1 week old young found
{(Wetmore, me.).

1940 7-15 Aug. rarest bird "No nests or eggs were observed but

on island one nestling young was seen" (Van-
derbilt and de Schauensee, 1941: 9).

1953 18 Mar, 07 Only part of island surveyed (Rich-
ardson, pers. comm.),.

21-22 Dec. 0 Only part of island surveyed (Rich-
ardson, pers. comm.).

1961 2 Mar, ? Not noted from offshore (Woodside
and Eramer, ms.).

B-16 Dec. 0 (Kramer, ms.).

1562 10 June vary "On eggs and with downy chicks"

abundant (Eramer and Beardsley, ms.).

1963 5-6 June ¥ 50=-100 seen cffshore (PORSP).

1964 6-7 Mar. 7 Courting behavior observed. No
nests with eggs found (BSFW, POBSP).

25 July (4 2 young noted. Both were nearly
feathered with down remaining only
on nape of neck (BSFW).

23-24 Sept. o (BSFW, POBSP).

1965 13-14 Mar, BOD Ko eggs or young seen (RSFW, PORSP).

- D=1T= 1
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Table 10. ({(Continued)

Fopulation
Date of Survey Estimate Breeding Status, Remarks, and References
1966 28 July- 300 Ca, 250 young, all older tham 3 weeks
1 Aug. (BSFW, POBSP).
1967 8-9 Mar. 1 geen Mpet of breeding population not
yet present (BSFW, POBSP). %
13=14 Sapt. 10 One young, feathered with down ra-
maining on neck, noted (BSFW). &
1968 7=-9 Mar. 100 Ho nests found but 1 pair seen
copulating by Kridler (BSFW, POBSP).
24-17 Aug. & 3 adults and 3 chicks seen near
Miller's Peak. Chicks in juvenile
plumage except for scant down on
top of head and nape of neck (BSFW).
1969 21 Mar. 50 3 found incubating eggs (BSEW).
1970 15 Aug. 50-100 (BSFW) .
1971 18=-19 Aug. 40 Dowvny to near-fledging voung seen !
(BSFW) . .
I
15 Sept. 7 Several seen (BSFW). |
1972 16 Sept. in (BSFW) .
i =1
S00TY STOBM PETREL Oeeanodroma trdatrgni
&
Status ¥

Poorly known. Oceurs on Nihoa, at least in small numbers, and
apparently breeds there.

Observations

The 3ooty Storm Petrel has been recorded thrice on Nihoa and
once from offshore. Fisher (19%03: 795} obtained en immature that
rétained a trace of down which flew aboard his ship on 1 Junme 1902,

The present location of this specimen is unknown (Vapderbilt and
de Schauensee, 1941: 9-10).

On 6 and 7 March 1964 POBSP personnel saw none but heard one
calling from a burrow. In additionm, they collected two very young
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petrel chicks that were found dead. These specimens cannot be
located but they were probably young Sooty Storm Petrals since no
other species of petrel known to occur on Nihoa would be expected
to have chicks at that time of year,

During the visit of 13 to 14 March 1965 Eridler banded one
petrel and collected amother. In March 1969 Kridler captured and
banded twe adults which were taken from a burrow about half-way up
one of the canyons. GSeveral cther petrels were seen in crevices
and hollows during this wvisit.

There are no other definite sightings but observations at-
tributed to Bulwer's Petrel (see that species account) in March 1967
may have referred to this species. In Mareh 1968 several small
petrels which could not be positively identified were seen offshore.

Thie species is the least conspicuous of the petrels breeding
in the northwestern Hawallan Islands. Tts call does not carry well
and it tends to form locelized colonies. Little attempt was made
te make nocturnal surveys on some of the recent visits, Thus, if
Nihea has only a small population of these petrels, they could have
been easily overlooked.

BandinE

The BSFW banded 1 adult in March 1965 and 2 adults in March 1969,

SE-BE imens

We have been unable to discover the location of any of the four
specimens mentioned above,

BED=-BILLED TROPICBIRD Phaethon aethereus mesonautea

Status

Vagrant; one specimen record from Jume 1923,

Obgervations

Wetmore collected an immature female (USMM 300997) as it flew
over Nihoa on 15 June 1923. The specimen was identified as belonging
to the race P. a. megonguia (Clapp and Woodward, 1968: 10-11). {The

specimen number was erronecusly reported as 300977 in Clapp and Woodward
(1968) ). This race breeds in the Pacific from the Gulf of California
and the Revilla Gigedo Islands to the Galapagos and islands near the
coast of Eecuador (ADU, 1957; 27).

The only other specimen record for the central Pacific 1s one
taken in 1968 at French Frigate Shoals (Amersenm, 1971: 184), Recent
gight records also exist for Johnstom Atoll (Moynihan, 1957: 36:
Amerson and Shelton, in press).
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BED-TAILED TROPICEIRD Fhaethor rubrioauda

Status

Common breeder; maximum recent estimate: 375 to 625, At least
small numbers (tens) present in all months, but more numercus from
March through September. Known to nest from at least mid-March
through at least early October. HNests on ground in shelter or
rocks or vegetation.

Populations

Although of low reliability, the warious population estimates
(Table 11) imdicate that less than a thousand tropichbirds breed om
Hihca. Wetmore's May and June 1923 estimate of B00 birds is probably
not eignificantly different from the estimate of 375 to 625 birds made
in July and August 1966 due to the low reliability of estimates.

The March 1965 estimate of 400 seems unusually large for that
time of vear--so large, in fact, that the diffetence from other
years may be significant; possibly more birds initiated nesting
earlier than usual. The March 1965 survey was the only recent March
survey on which active nests were found.

Annual Cycle

Data are too scanty for detailed analysis of seasonal variation
in numbers, but available observations indicate that maximal numbers
are presént in mid-summer and minimal numbers in mid-winter.

The earliest that eggs were recorded was 3 March and the latest
they were recorded was 24 to 25 August. The largest number of eggs
are probably present from mid- or late April through June. The
presence of eggs in March 1936 and 1965 indicates that hatching those
years could have occurred by early May. Most hatching probably occcurs
in late June and early July.

If the nests initiated in March were successful, young could have
fledged by late July. Most fledging likely occurs from late August
through September, with at least & few birds fledging in October.

Breeding Habitat

According to most observers, Red-tailed Tropicbirds are widely
distributed over the slopes of the island, They are common in roeky
crevices at the base of rimrock outcroppings at the west end of the
island and in West Palm Canyon, and have been reported as abundant
in the vicinity of the cliff face between Miller's and Tanager Peaks.
Most nests are in rocky cavities but others are found under over-
hanging rock ledges. Some nest on the surface of the ground beneath
dense vegetation such as Chencpodium and Sida.



Banding

Seven birds were banded by the FPOBSP and BSFW in 1964; &
adulta in March by the POBSP and 3 negtlings in September by the
BSFW. Ko returns have been obtained.

Specimens

Iwo study sking collected by Wetmore in 1923 are apparently all
that have been collected on Nihoa. Adult males (USHM I00998-999) were
collected on 11 and 12 June; and a skull (USHM 289154) was collected
on 15 Juna.

Table 11. Observations of Red-tailed Tropicbirds on Nihoa

Population
Date of Survey Eatimate Ereeding Status, Remarks, and References
1891 26-27 May ¥ Several seen displaying from offshore
(Munro, 194la: 50; Palmer in Roth-
schild, 1893-1900: vii-viii).
1902 1-3 June ) Pogslbly seen from offshore (Figher,
1903: 778, 796).
1915 18 Mar. several 1 pair found nesting (Munter, 1915:
132),
1923 5 Apr. 7 Occasionally seen offshore (Wetmore,
1]
24-26 May 7 Seen from offshore (Wetmore, ma.),
11-16 June 800 "Hesting" (Wetmore, ms.).
1936 3 Mar. ? Hests with eggs found (Trempe, ms.).
1340  7-15 Aug. fairly Mostly young nearly full grown but
nNuEeTOUS 2 nests with eggs found (Vanderbilt
and de Schavensea, 1941: 10%,
1953 21-22 Dec. 0 Only part of island surveyed (Rich-
ardson, pers, comm.}.
1954 18 Mar. 0 Unly part of island surveyed (Rich-
ardgon, pers. comm,).
1961 2 Mar. 7 Hot noted from offshore (Woodside and
Eramer, ms.).
9-16 Dec. 1 Seen flying high over island (Eramer,

mﬂ-n} "



b

Table 11. (Continued)
Fopulation

Date of Survey Estimate Breeding Status, Remarks, and References

1962 10 June COoEmOon Many with egge (Kramer and Beardsley,
ME. }

1963 5-6 Jume 7 Ca. 20 seen from offshore (POBSF).

1964 6= Mar, 0 Birds at nest sites but no nests with
contents (BSFW, POBSP).

20 July ? Eggs to mearly grown young (BSFW).
23-24 Sept. 50 4 large downy young and 5 near-
fledging young found (BSFW, POBSF).

1965 13-14 Mar, 400 Eggs but no young present (BSFW, POBSP),

1966 28 July- Cex. @, 100 nests with voung: oa. 20%

1 hug. 375-625 about 2-3 weeks old; caz. 80% older
than 3 weeks (BSFW, POBSP).

1967 8-9 Mar. 20 Mo eggs or voung found (BSFW, POBSE).

13-14 Sept. Ccommon A few very large chicks observed
(BSFW) .

1968 7-9 Mar. 150-200 Mo nests with contents found. Ca.

20 geen In flight over the 1sland at
once but mo more than 10 found om the
ground (BSFW, POBSP).

1968 24-27 Aug. 200=300 From egge to nearly fledged young.
Over 50 nesta recorded during course
of other activities (BS5FW).

1970 15 Aug. 100 Large feathered young noted (BSFW).

1971 18-19 Aug. 200 Young noted were from about 3 weeks
old to nearly fledged (BSFW).

15 Sept. 7 Near-fledging chicks seen (BSFW).

1872 16 Sept. 100 (BSFW) .

1973 31 July 150 (BSFW) .
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BLUE~FACED BOOBY Sula dactylatra

Status

Common breeder; maximum recent estimate; 350, Probably present
througheut year, but most nesting occurs from February through September
or October. Nests on the ground, primarily in areas of higher elevation,

Fopulations

Recent estimates (Table 12) Euggpest a maximal population lewel of
300 to 400 birds, Wetmore's 1923 estimate ias reasonably conasistent
with these estimates but Munter's 1915 estimate is inexplicably higher
than recent estimates. Several recent estimates made during summer
(1966, 1971) are lower than would be expected, Judging from most of
the estimates made during March, early in the breeding season, The
variability in March and late summer estimates is apparently greater
than for estimates from most other northwestern Hawsiian Islands at
these timee of year, and Suggests that the population levels on this
island may be more variable from ¥ear to year than on other morth-
western Hawaiian Islandg,

Annual EEEIH

Numbers present and mumbers breeding are probably considerably
lower in late fall and winter but the absence of mumeriecal estimates
from these months makes it impossible to determine the degrea to which
the population varies throughout the year.

Eggs are laid primarily from February through March and at least
a few are laid from April through July. In most years apparently
little laying cccurs in late summer or early fall but the presence of
recently fledged young in mid-June 1923 indicates that some egg-laying
took place 5 1/2 to 6 months earlier--November or early December.
Kramer's observations in December 1961 and June 1962 indicate that
Some eggs were laid in January or February, and BSFW observations on
21 March 1969 suggest a laying peak about 2 months earlier (late
January). Vanderbilt and de Schauensea's observations similarly
suggest that laying took place very early im 1940.

Peak numbers of young are probably present from early May through
July., Most young evidently fledge from late July through September
with a few fledging in October and Hovember .

Breedigg Habitat

All observers who noted the location of Blue-faced Booby nests
agree that most nests were in open areas (Fig. 24) on the ridges
and slopes of the island, On many surveys (1923, 1964, 1965, 1966,
1970, September 1971) the largesat concentration of nests ar birds
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Figure 24. Blue-faced Booby at nest on rocky outcroppinge. FOBSE
photograph, 8 March 1968, by Roger B. Clapp.

was on Miller Plateasu. On several surveys (July 1964, July-August
1966, March 1968) a small concentration of nests was located just
pbove the cliff face on the ridge along the north side of the island
between Miller's and Tanager Peaks.

In Merch 1968 g more detailed appraisal of the location of the
nests was made., Of the 122 nests counted, 51 (42 percent) were
found on Miller Plateau and the upper west slopes of the island; 12
(10 percent) were found on the lower west portion of the island (the
area around West and West Palm Valleys); 11 (9 percent} were found on
the upper central slopes from the ridge east of Miller Canyon across
Middle Valley te the lower slopes of Tanager Peak; 3 (2 percent)
were found on the upper east portion of the island (the area around
Tanager Peak and the upper portioms of East and East Palm Valleys);
and 45 (37 percent) were found on the lower eastern slopes of the
igland (the area around Eaat and East Palm Valleys). In summary, 33
percent were on upper slopes and 47 percent were on lower slopes.

Banding

¥ine adults were banded in March 1964 by the POBSP (6) and the
BSFW (3), but none has been recaptured. A Blue-faced Booby, banded
(USFWS 568-71825) as a "local" at Trig Island, French Frigate Shoals,
on 9 June 1967 by POBSF persomnel, was found dead (age and sex un-
imown) at Nihoa on 24 August 1968 (Amerson, 1971: 143, 197, 336).
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Specimens

Two adults, a male (USNM 300949) and a female (USHM 300948),
were collected by Wetmore 13 June 1923,

Table 12. Observations of Blue-faced Boobiles on Nihoa Island

Population

Date of Burvey Estimate Breeding Status, Remarks, and References

1891 26=2T7 May 7 Presence noted from offshore (Munro,
1941a: 49).

1902 1-3 June prats Moted as "common" from offshore
(Figher, 1903: 797).

5-9 Aug. 7 Common; numerous birds im juvenal
r plumage seen from offshore (Fisher,
1903: 797).

1915 18 Mar. 5,000 Eggs present (Munter, 1915: 131-132).
Brown (ms.) gives an identical
alternative estimate.

1916 12 Feb. [apparently not Some found nesting (Munter, ms.).

very common]

1923 5 Apr. ? Oceasionally seen offshore (Wetmore,
msp} &
11-16 June 250 Newly-hatched to recently fledged
voung observed (Wetmore, ms.).
1936 3 Mar. 7 Nesting; eggs noted (Trempe, ms.).
1940 T-15 Aug. ? "The breeding season had just been

compleced" (Vanderbilt and de
Schauensee, 1941: 10).

1961 2 Mar. T Seen on the island from offshore
(Woodside and Kramer, ms.).
9-16 Dec. Very Birds paired but no nests noted
abundant (Kramer, ms.).
1962 10 June T Large downy young observed (Kramer

and Beardsley, ms.).

1963 5-6 June ' fa. 20 seen from offshore (POBSP).
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Table 12. (Continued)

Date of Survey

Population
Estimate

e —— . |

Breeding Status, Remarks, and References

195‘5} b=7 Mar.

25 July

23-24 Sept.

1965 13=14 Mar,

1966 28 July-
1l Aug.

1967 B=9 Mar.

13-14 Sept.

1968 7=9 Mar.

24=27 Aug.

1969 21 Mar.

1970 15 Aug,

100

30

100

115=140

very
COmmo B

350

200=250

90%

1a0

Ca. 40 active nests found: 90%
with eggs, none with young (BSFW,
POBSP) .

Kesting (BSFW).

14 immatures counted. No nests with
eggs or downy young seen (BSFW, POBSP).

Eggs but no young observed. An
estimated 150 nests present (BSFW,
POBSE) .

Sample count of 17 nests: 2 (12%)
with heavily incubated epgs, 15 (B8}
with 10-21 day old young. 24 im-
matures also counted (BSFW, POESP).

Hone found nesting (BSFW, POBSE).

Downy chicks observed (BSFW).

Only egge present, most probably fresh
or slightly incubated. 122 nests
counted, Of 77 nests of which the
contents are known, 3 (4%) were empty
but active and 74 (96%) contained eggs.
Cag. 300 nesting birds present (BSFW,
POBSE) .

Most abundant on Miller Plateau. Nests
there contained eggs to nearly fledged
young. Many voung fledged (BSFW).

Eggs to flying young. Host nests with
small young (BSFW).

Estimate includes 30 flying young. Heo
dependent young or eggs seen (BSFW).



Table 12. ({Continued)

Population
Date of Survey Estimate Breeding Status, Remarks, and Referances
1971 18-19 Aug. O Most young seen were full grown (BSFW).
15 Sept. T Most birds were on Miller Flateau
(BSFW) .
1972 16 Sept. 300 At least 75 young were present (BSFW).
1973 31 July 300 (B5SFW) .

% Estimate is of the number of nesting birds only.

BROWH BOOBY Sula leucogaster

Status

Common breeder; maximum recent estimate: 225. Present through-
out year with fewer present in winter. Most nesting evidently occurs
from February through August but some may occur outside this periloed.
Nests on the ground.

PnEulatians

Recent numerical estimates indicate that peak populations comprise
150 to 225 birds (see Table 13). The estimates from September and
December suggest that populations usually decrease during fall and
winter. The only early estimate (1923) deces not appear significantly
different from most recent estimates. The March 1967 estimate 1s
inexplicably small, which may be the result of observer errcr or
possibly indicates a very late nesting season.

Antual Cyele

On Nihoa this species appears to nest earlier than its congener,
the Blue-faced Booby. Observations of variously-sized young in
March, and Kramer's observatioms in December 1961, indicate that
laying may begin as early as November or December. Most eggs, however,
are probably laid in February or March,
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The occurrence of a nest with egge in June (Wetmore, ms.)
suggests that an occasional nest is started in May or Jume and a
few nests are probably begun in April. These are possibly reneaters,

Ubservations of the size of young made during the summer suggest
that most hatching oceurs from about April through May. Most fledg-
ing probably occurs from late July threugh August, with & few birds
fledging in September or later; judging from recent cbservations
fledging is largely completed by the end of August.

Brandiug Habitat

Brovn Beoby nests are widely scattered over the slopes of the
igland and usually are found in locations overlooking rather sharp
drops in elevation. Although Brown Booby nests are ss restricted
to the slopes of the island as are these of the Blue-faced Boobies,
nests may often be found slong the ridge above the cliff face on
the north edge of the island. Some nest sites are poseibly on the
cliff face itself, but we leck information in this area. In March
1965 most nests were near Tanager Peak and along the western ridge
from Miller's Peak to Dog's Head Feak,

In March 1968 we attempted to determine what propertion of the
nests was found on Miller Plateau and the upper west slopes of the
island; 14 (18 percent) were found on the lower west slopes of the
igsland (in the area around ¥Vest and West Palm Valleys); 6 (8 percent)
were found on the upper west slopes (including Miller Flateau); 6
(B percent) were found on the upper central slopes and the ridges
east of Miller Canyon across Middle Valley to the lower slopes of
Tanager Feak; 31 (40 percent) were found on the upper east portion
of the island (the area around Tanzger Peak and the upper slopes of
East and East Palm Valleys; and 20 (26 percent) were found on the
lower eastern slopes of East and East Palm Valleys and the surround-
ing area. In summary, 56 percent were located on upper slopes and
44 percent were on lower slopes.

Eanding

The POBSF banded two nestlings, one in March 1964, the other
in July 1966. HNeither has been recaptured.

Specimens

Two males were collected by Wetmore: USHMM 300878 on 14 June
1923, USMM 300880 the following day.

L



Table 13, Observations of Browm Boobies on Kihoa Island
Fopulation
Date of Survey Estimate Breeding Status, Remarks, and Refereénces
1891 26-27 May ? Presence noted from offshore (Munro,
1951a: 49).
1902 1-3 June 7 Presence noted from offshore (Fisher,
1903: 7719},
3-9 Aug. ? Numbers of young birds seen from off-
shore (Fisher, 1903: 798).
1923 11-16 June 100 Mostly young, many half-grown, but at
least 1 nest with eggs present (Wet-
MOTE, MS.).
1940  7-15 Aug. 7 "Breeding was in a late stage, and large
young were seen on the nests" (Vanderbilt
and de schauensee, 1941: 10).
1953 21=22 Dec. g-10 ? (Richardson, pers. comm.).
1957 4 July ? Two dozen birds followed ship as it
passed island (Labrecque, 1957: 19),
1961 2 Mar. 7 Mot noted from offshore (Woodside and
Framer, ms.).
9-16 Dac. relatively "Females were on eggs" (Kramer, ms.).
rare
1962 10 June T Large dewny young observed (Kramer and
Beardsley, ms.).
1963  5=& June 1 Ca. 40 seen from offshore (POBSF),
1964  6=7 Mar. 150=200 fa. 75 nests present, sll with eggs
except for 1 with a very large nest=
ling (BSFW, POBSP),
25 Tuly ¥ Several nearly fledged and fledged
young observed (BSFW).
23=24 Sept. 20 4 immature birds seen. No nests with

eggs or downy young observed (BSFW,
POBRSF) .

7l
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Table 13. (Continued)
Population

Date of Survey Eatimate Breeding Status, Remarks, and References

1965 13-14 Mar. 150 Eggs and young present. Most nests con-
tained 2 eggs (BSFW, POBSP).

1966 28 July- 40-65 Mear end of breading evele. Oz 20

1 Aug. immatures on island (BSFW, POBSP).

1967 &-9 Mar. 15 "Hesting" (BSFW, POBSP).

13-14 Sept. 100 About 50X seen were fledged immatures
(BSFW) .

1968 7-9 Mar. 225 Fresh eggs to medium-gized downy young.
77 nests counted. Of 38 nests whose
contents were checked, 1 (3%) was
empty but active; 32 (84%) contained
eggs: 1 (3%) held an egg and a naked
young; & (11%) contained a medium-
dovny young. Cg. 200 nesting birds
present (BSFW, POBSFP).

24-27 Aug. minimum of Mo pests with egge or downy young found.
50 Flying immatures seen. 15 seen in one
group on Tanager Peak (BSFW).

196% 21 Mar. 110 Eggs to dowmy young. Some flying im-
matures seen,

1970 15 Aug. 135 Very large and fledged young seen (BSFW).

1971 18-19 Aug. BO* Young from about a month old to fully-
fledged birds were present (BSFW).

1972 16 Sept. 150 (BSTW) .

1973 AL Julw 15 (BEFW) .

% Estimate is of the number of breeding birds only.

RED=FOOTED RBOOBY

Status

Sule sule

Common breeder; maximum recent estimate: 3,500. Present through-

out the year but most abundant in spring and summer. Breeding oceurs

&



throughout year but most of the population breeds from February
through October. Builds bulky nests in low bushes or Pritchardia
palms.

. Populations

Recent population estimates (Table 14) consistently indicate
maximal populations of 3,000 te 4,000 birds, Surveys made towards the
end of the year suggest a consistent decrease in the population, and
the one available December estimate suggests that populations decrease
markedly, to perhaps one-~tenth of the peak.

Wetmore's 1923 estimate is almost twice as large as any recent
egtimate, but the absence of recent numerical estimates from June, a
month when populations may well reach their zenmith, precludes any
conc¢lusion that populations are smaller today.

Anmual Cycle

Our data clearly indicate that laying usually begins in February,

with the peak occurring in late February or March, A small downy

young about ? weeks old seen in March 1968 must have come from an egg

laid in January, and cbservations from March 1969 suggest that fairly

large numbers of birds laid eggs in January that year. Thus, a few

eggs may be lald earlier in the year but the number nesting at this time

must represent only a small proportion of the breeding population.

Some laying also occurs in May and June but laying thereafter is ap-

& parently quite variable frcm year to year., Observations in July and
August 1966 suggest that laying had been largely completed by early
July, but observations in September 1967 and 1971 indicate that scme
laying bad occurred inm July or August. In September 1965 and August 1970,
on the other hand, cbservations indicate that laying had been completed

| R by late June. '

Young are known to have hatched ss early as late February and, if
A eggs observed in the fall were fertile, may have hatched as late as
September or Octcber. However, by far the largest proportion of the
young probably hatch from May through June or early July.

Little data are available on fledging but a few young may fledge
as early as June. (If eggs present in September were fresh, fledging
could occur even earlier in the year.) Most probably fledge in August
ot September, and a very small proportion fledge in October or November.

Thus, breeding probably occurs in all months, but only a few birds
breed from late September through early February.

Eraading Habitat

On Hihoa Red-footed Boobles nest on the slopes of the island in
small colonies and in widely dispersed individual nests. A large pro-
portion of the nests is found at middle and lower rather than at

' higher elevaticns.
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A nesting concentration has several times been noted on Miller
Plateau (= Albatross Plateau of Venderbilt and de Schausnsee, 1241:
10} and in nearby areas. Vanderbilt and de Schauensee noted that they
were most asbundant there in August 1940 and Kramer stated that the
main colony was found on the upper slopes of Miller Valley in December
1961, FEridler found a colony of about 100 nests on the Plateau in July
1964, and considerable numbers were found nesting in that general area
in March 1965, July-August 1966, and March 1968, On the latter visit
perhaps half the nests were found in the Miller's Peak-Miller Plateau
ares.

Considerable numbers alsc nest on slopes of the various valleys,
and smaller numbers nest in groves of Pritfchardia palms. HMost nests
are built from 3 to & feet above the ground in low Chenopodtum, Sida
Eﬂd Eﬁﬂh:lﬂ'f-ﬁ &

Color Phases

No quantitative data are available on the proportion of the dif-
ferent color phases in the breeding population but observational data
suggest that over 99 percent of the population consists of the white-
plumaged morph (Fig. 23). Dark-plumeged morphs have been seen on three
occasions. Wetmore (ms.) flushed & "bird in grey plumage with a pure
white tall" from a nest with a newly hatched young in June 1923.
Another dark-phase bird was noted in March 1964 and still another,
evidently paired with a white-phase bird, was noted in March 1968
(Fig. 26).

Banding

Fifty-cne adults and 7 nestlings were banded by the BSFW and POBSP
on recent visits. Fifty nesting adults were banded by the BSFW in
Merch 1965 snd 1 adult and 7 nestlings were banded by the POBSF in
July 1966. None has been recaptured.

SEﬂcimens

Three specimens were collected by Wetmore: two males (USHM 300912,
300915) on 12 June 1923, and an embryonic aleoholic (USMM 289297) on 14
June 1923.

Table 14. Observations of Red-footed Boobies on Mihoa

Population
Date of Survey Estimate Breeding Status, Remarks, and References
1891 265=27 HMay T Presence noted from offshore. Several
captured as they roosted on the ship.
An immature seen (Munro, 19G1ls: 49-30).
1902 13 June plentiful Seen sitting on nests from offshore

(Fisher, 1903: 797).
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Figure 25. White-phase plumage morph of the Red-footed Booby,
8 March 196%. POBSP photograph by Roger B. Clapp.

Figure 26, Dark-phase plumage morph of the Red-footed Booby, 8 March
1968, POBSP photograph by Roger B. Clapp.

13330 O 29T = 13
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Table 14. (Continued)
Population

Date of Survey Estimate EIEEdEEE status, Bemarks, and Beferences

1902  5-9 Aug. 1 No adults certainly noted but immatures
seen from offshore (Fisher, 1903: 797),

1915 18 Mar. 800 Eggs present (Munter, 1915: 131). Al-

(20,000) ternative estimate by Browm (ms.) secems
muich larger than credible.

1916 12 Feb. " Mating and building nests. Saveral
fledged young seen (Munter, ms.).

1923 11-16 June 6,000 From recently completed nests through
fresh and incubated eggs to recently-
hatched through half-grown young
(Wetmore, ms.}.

1836 3 Mar, 7 Kesting, egge noted (Trempe, ms.).

1940 7-15 Aug. 7 "Breeding seemed to be in all stages"
(Vanderbilt and de Schauenses, 1941: 10).

1953 21-=22 Dec. 200=300 ? (Richardson, pers. comm.).

1954 18 Mar. 30=40 ??? (Richardson, pers. comm.).

19561 2 Mar. 7 Seen on the island from offghore (Wood-
gide and Kramer, ms.).

9-16 Dec. T "All young were nearly full grown and
caepable of flying" (Kramer, ms.).

1962 10 June t Young in variocus growth stages. Ko
eggs observed (Kramer and Beardsley,

o 1F- i B

1963 5=-6 June T Ca. 80 seen from offshore (PORSP).

1964  6=7 Mar. 2,600 . 1,000 nesta counted. Of those whose
contents were checked, all contained eggs,
none young (BSFW, POBSP).

23 July i Eggs to well feathered voung but most
pnegte with young (BSFW).
23-14 Bept, 200 15 large nestlings and 68 immatures

counted. No nests with eggs or small
young observed (BSFW, PORSP).



Table 14.

Date of Survey

{Continued)

Population
Eatimate

i)

Breeding Status, Remarks, and References

1965

1966

1967

1968

196%

1970

1971

1972

1973

13-1& Mar.

28 July-
1 Aug.

8-9 Mar.

13-14 Sept.

7=9 Mar.

2£-27 Aug.

21 Marx.

15 Aug.

18-19 Aug.

15 Sept.

16 Sept.

31 July

3,500*

2,800~
3, D0O%

3,000

vary
abundant

3,000

hundreds

1,050%

1,500

1,000

1,500

fa. 1,700 nests counted. All investigated
contained eggs. WNone contained young
(BSFW, POBSP}.

Ca. 1,400 nests countad: og. 3-7% with
incubated eggs, the rest with young. Of
the young about 10% were recently hatched,
£0% were ahout 2-3 weeks old, and 50E
were more than 3 weeks old (BSFW, POBSP).

tnly about 5% of nests with eggs, none
with young (BSFW, POBSP).

Eggs to near fledging young (BSFW).

fa. 1,200 nests counted. Eggs to small
downy young but most nests with contents
had eggs. Sample count of 115 nests: &0
{52%) empty but active; 54 (47%) with
egga; 1(1%) with a small downy young
(POBSP, BSFW).

Eggs to flying young. Scattered through-
out vegetated slopes of island. Large
colony of 150 nests on Miller FPlateau
{BSEW) .

Most nests contained small young but a
few hald eggs (BSFUW).

An estimsted 500 young present, ranging
in size from 3/4 grown to fully fledged.
Most young had not yet fledged and no
nests with eggs were seen (BSFW).

Most nests contained near-fledging young
but a few nests with eggs were also
present (BSFUW).

A few nests contalned eggs but most con-
tained young of varying ages (BSFU).

Chicks seen (BSFW).

A minimum of 350 birde was present (BSFW).

* Estimate is for the number of nesting birds.
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1967, and 1968 these frigatebirds nested most densely on the upper
slopes of Miller Valley up to Miller Peak.

On Nihoa these birds nest mostly in many small colonies containing
8 dozen to 30 nesting pairs, But are alse found nesting in widely scat-
tered individual sites, Most nests are placed in low, thick Chenopoddium

Banding

The POBSP banded 1 adult and 490 nestlings in July 1966 but none
has been recaptured.

Specimens

Two specimens, an adult male (USNM 464440) and an adult female
(USKM 484441) were collected on 14 Jupe 1923 by Wetmore.

Table 15. Observations of Great Frigatebirds on Nihoa Island.

Population
Date of Survey Estimate Breeding Status, Remarks, and References
1885 22 July 1 Large downy young {Bishop, 1885a: 2.
1891 26=27 May ' Presence noted from offshore {Munro,
1941a: 49},
1902 1-3 June 7 Abundant, seen nesting in bushes from
offshore (Fisher, 1903: 7097,
5-9 Aug. T "Still to be seen in considerable |
nusbers" [from offshore] (Fisher, 1903:
799).
1915 1B Mar. 30, 000 Eggs and males with inflated throat
pouches reported (Munter, 1915: 137).
Brewn (ms.) gives an identical alterna-
tive estimate,
1916 12 Feb, very Breeding season apparently just begun I
common but no eggs or young present (Munter,
'ﬂlﬂ-q.} 5
1923 5 Apr. i Occasionally seen offshore (Wetmore, ms,). '
11-16 June 1,200 Incubating eggs or with young from

recently hatched to a few half-prown.
Only 1 male with inflated throat pouch
seen (Wetmore, ms.),

1936 3 Mar. many Hany nests with eggs (Trempe, ms.).
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Table 15. (Continued)
Fopulation
Date of Survey Estimate Breeding Status, Remarks, and References
1940  7-15 Aug. '"Small colon- "The nests contained almost mature
ies were quite young" (Vanderbilt and de Schauensee,
common' 1941: 10%.

1853 21-22 Dec. 700-900 ? (Richardson, pers. comm.).

1954 18 Mar. 300-1, 000 ? (Richardson, pers. comm.).

1961 2 Har, T Seen on the island from offshore
(Woodside and Kramer, ms.).

8=16 Dec, VETY Large flying young but no nests with
abundant eggs seen (Kramer, ms.).

1962 10 June : "Half grown downy young on nests. HNo
males geen in nuptial displays"
(Kramer and Beardsley, ms.).

1963 5-6 June 1 fz. 20 geen from offshore (PORSPE).

1964  6-7 Mar. 10,000 Ca. 4,B00 active nests counted, most with
eggs. 10 nests found with recently
hatched young; courting birds observed
(BSFW, FOBSE),

25 July 1 Downy to well-feathered young but most
nests with downy young (BSFW),

23=24 Sept. 6,000 167 large voung counted. Cg. 1,000
already fledged young present (BSFW,
POBSF) .

1965 13-14 Mar. 5, 200% Ca. 2,500 nests counted about 70% con—
taining eggs (BSFW, POBSP).

1966. 28 July- &, 200 Ca, 2,500 young present, 10%¥ recently

1 Aung. é,900 hatched, 308 from 2-3 weeks old, and
60% older than 3 weeks old. No nests
with eggs observed (BSFW, POBSP).

1967 B-9 Mar, 9,000 Initiating nesting. Of 31 nests checked,
10 (32%) were empty and 21 (68%) con-
tained eggs, 43% of which were fresh
and 57% were incubated (BSFW, POBSF).

13-14 Sept. VEery A few small dowvmy young and many im-
abundant matures notes (BSFW),
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Table 15. (Continued)

Population
Date of Survey Estimate Breeding Status, Remarks, and References

1968 7-9 Mar. 7 5 Q00— Unly eggs present. A considerable pro-
g,000 portion of population still in prelaying
stages (30-40% of males with inflated
throat pouches in some areas; 70-80% in
others). GSample count of 55 nests: 26
(47%) empty but active, 29 (53%) with
eggs. Cg. 2,000 nests counted and an
estimated 4,000 nesting birds present
(BSFW, POBSP}.

24=27 Aug. i From half-grown to fledged young (BSFW).

1969 21 Mar, 3,450% Most nesting birde just beginning to in-
cubate eggs (BSFW).

1970 15 Aug. 4, 600 More than 1,100 voung were counted. Most
were very large and well-feathered but
were not yet fledged (RSFW).

1971 18-19 Aug. T At lesst 1,200 present. Most YoUng were
about 3/4 grown (BSFW).

15 Sapt. ? Young were from 1/2 grown to near-
fledging size (BSFW).

1972 16 Sept. 3,000% An estimated 1,500 young were present
(BSFW) .

1973 31 July 7 At least 2,000 present (BSFW).

* Estimate is for the number of -breeding birds only.

PINTATL Anze acuta
Status

Accidental; one record of two birds from September 1971.
Observations

On 15 September 1971 the BSFW survey party saw & female Pintail

near 4 very small puddle of water about one=third of the way up East
Palm Valley. The rotting carcass of a drake that had probably been



dead for 2 to 3 weeks was found in the same puddle and a wing (USHM
567292) was collected. Pintails have not previcusly been recorded
from Wihoa but are of fairly regular occurrence on Laysan and Midway
Atells where much more extensive ponds or lagoons are to be found.
The species has also been recorded from French Frigate Shoals
(Amerson, 1971: 228), Pearl and Hermes Reef (Amerson, Clapp and
Wirtz, 1974: 182) and from Lisianski Island (Kridler, unpub. observ.)
in the northwestern Hawsiiasn Tslands, as well as from Johnston Atoll
(Amerson and Shelton, in press).

GOLDEN PLOVER Fluvialie dominiog

Status

Uncommen but regular migrant; maximum recent estimate: 50.
Recorded in February, March, June, August, September, and December,
Largest numbers occurred in March,

Obsarvations

All observations are listed 4in Table l6.

Specimens

Evidently enly one specimen has been collected., The Vanderbilt
Expedition cbtained a female (PAS 146156) in August 1940,

Table 16, Observations of Golden Plovers on Nihoa Island

Population
Date of Burvey Estimate Breeding Status, Remarks, and References
1902 1-3 June a few Seen from offshore (Fisher, 1903: 778).
5-9 Aug. a few Jeen from offshore (Fisher, 1903: 779).
1915 18 Mar. geveral Seen "on the plateau" (Munter, 1915:
SEen 133},
1916 12 Feb. quite (Munter, ms.),
S OO
1923 11-16 June 3 Seen on rocks of Adame Bay 11 June
(Wetmore, ms.).
1940  7-15 Aug. a few "not present in any numbers." Fumber

of dead birds found (Vanderbilt amd
de Schauensee, 1941: 10).

1953 21-22 Dac. 4] (Richardson, pers. comm.).
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Table 16. ({(Continued)
Population

Date of Survey Estimate Breeding Status, Remarks, and Referances
1954 18 Har. o (Richardson, pers. comm.).
1961  9-16 Dec. 12 (Kramer, @®S.).
1963 5-6 June 1 Seen from offshore (POESF).
1964  6-7 Mar. 25 (BSFW, POBSF).

23-24 Sept. 5 (BSFW, POBSP).
1965 13-14 Mar. 50 5 seen near Dog Head Peak (BSFW, POBSP).
1966 28 July- 0 (BSFW, POBSF).

1 Aug.

1967 B-9 Mar. 3 (BSFW, POBSP).

13-14 Sept. 20 (BSEW) .
1968 V=9 Mar. 50 Seen in small flocks but more often as

individuals. GScattered all over island
{ESFW, POBSF).

1968 24-27 Aug. 10-15 Individuals scattered over island (BSFW).
1969 21 Mar. 36 (BSFW) .
1870 15 Aug. 2 (BSFW) .
1971 18-19 Aug. 1] (BSFW) .

15 Sept. ? Rare (BSFW).
1972 16 Sept. 1 (BEFW) .

BRISTLE-THIGHED CURLEW

Status

Bumenius tahitienals

Uncommon migrant; five sight records; maximum recent estimate:

5. Recorded in March, August and September.

Ohegervations

Vanderbilt and de Schauensee (1941: 10) reported a small flock of

curlews seen "shortly after landing on Mihoa," presumably on 7 August
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1940. There are four more recent records. On 13 and 14 Septemhber
1967 Kridler saw a gingle Bristle-thighed Curlew. Two others wera
seen on rocks about 150 te 200 feet from the base of Miller Canyon

7 to 9 March 1968 (Fig. 28). Another was seen 18-19 August 1971

and five were present on 16 September 1972.

WANDERING TATTLER Heteroacelus fnoanus

S5tatus

Uncommon migrant; maximum recent estimate: 2. Recorded in
March, May, June, and August,

Obaervations
All observations are listed in Table 17.

Specimens

& single specimen was collected by Vanderbilt but we do not know
the specific collection data.

Table 17. Observations of Wandering Tattlers on Nihoa Island

Population

Date of Survey Estimate Observations, Remarks, and References
1923 24 May 2-3 (Wetmore, ms.),

11-16 June 1-2 seen daily on rock ledges of Adams

Bay (Wetmore, ms.).

1940 7=15 Aug., very few (Vanderbilt and de Schauensee, 1941: 11).
1953 21-22 Dec. 1 (Richardson, pera. comm, ),
1954 18 Mar. 1] (Richardson, pers. comm.).
1961 9-16 Dec, 0 (Eramer, ms.).
1964  6-7 Mar. 0 (BSFW, POBSP).

23-24 Sept, 0 (BSFW, POBSP).
1865 13-14 Mar. 4] {BSFW, POBSP).
1966 28 July- 0 (BSFW, POBSP).

1 Aug.
1967 8-9 Mar. 2 Along ledges on south side of island

(BSFW) .

13-14 Sept. ] (BSFW) .



Figure 27, Kesting Great Frigatebird with downy young in July 1966.
BSFW photograph by Eugene Kridler.

Figure 28. Bristle-thighed Curlew foraging smong the rocks in lower
Miller Valley, B March 1968. POBSP photograph by Roger
B. Clapp.

85
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Table 17. (Continued)

Population

Date of Survey Estimate Observations, Remarks, and References
1968 /=% Mar, ] (BSFW, POBSP).

24=27 Aug, 0 {BSFW) .
1969 21 Mar. 0 (BSFW).
1970 15 Aug. 1 (BSFW) .
1971 18-19 Aug. 1 (BSFW) .

15 Sept. (1} (BSFW) ,
1972 16 Sept. 3] {BSFW) .
EUDDY TURNSTONE Arenaria interpres

Status

Common migrant, present in small numbers; maximum recent estimate:
200. BRecorded in March, May, June, August, September, and December,
Largest numbers occurred in spring (March) and fall (September) .

Observations

All observaticns are listed in Table 18.

Specimens

We know of but one specimen, a female (PAS 146157), collected by
the Vanderbilt Expedition in August 1940,

Table 18, Observations of Buddy Turnstenes on Nihoa Island

-

Population
Date of SBurvey Estimate Observations, Remarks, and References
1891 26-27 May 7 2 small flocks seen from offghore
(Munro, 194la: 50).

1902 1-3 June 7 Seen from offshore (Figher, 1903: 778},

&=-9 Aug. 7 Seen from offshore (Fisher, 1903: 779).
1916 12 Fab. a few seen (Munter, ms.).
1923 24 May 2 Seen on ledges below western cliffs

(Wetmore, ms.).
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Table 18. (Continued)
Population

Date of Survey Estimate Observations, Remarks, and References

1923 11-16 June ¥ "One or twe seen daily on the rocks of
Adams Bay. Two seen resting on a cairn
on Millers Peak 900 feet above the sea"
(Wetmore, m=.).

1340  7-15 Aug. "Probably..., "Observed in &mall numbers everywhere,

most common even on the highest peaks." Seen feed-
shorebird." ing on beetles as well as marine life
(Vanderbilt and de Schauensee, 1941: 11}.

1953 21-22 Dec, a few (Richardson, pers. comm. ).

1954  6=7 Mar. 1 (Richardson, pers, comm.).

1961  9<16 Dec. about 5 (Eramer, ms.).

seen

1963  5-6 June 1 Seen from offshore (POBSP).

1964  6=7 Mar. 10 Seen in gulches and sea cliffs (BSFW,
POBSE) .

23-24 Sept. 30-75 (ESFW, POBSP).

1965 13-14 Mar. 100 (BSFW, POBSP).

1966 28 July- 0 (BSFW, POBSP).

1 Aug.

1867 8-9 Mar, 75 Flocks of 17, 23, and 32 flying over
water on south side of island (BSFW,
POBSP) .

13-14 Sept, 75 Scattered small flocks from sea level
to the top of the ridge between the
peaks (BSFW).

1968  7-9 Mar. 200 Primarily in small flocks or scattered
individuals in the lower areas of the
island. Common along the rocks at the
edge of the surf where a flock of about
28 birds seen bathing, Small flocks of
10-20 birds seen on the crests of some
lower ridges (BSFW, POESP).

24-27 Aug. 3o Scattered. Mosat on rock shelf at sea

level (BSFW).
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Table 18. (Continued)

Population
Date of Survey Estimate Observations, Remarks, and References
1969 21 Mar. 82 {BSFW) .
1970 15 Aug. ) One seen near the top of Miller's Peak
{BEFW) .
1971 18-19 Aug. 8 {BSFW) .
15 Sept. 1 Bare (BSEW).
1972 16 Sept. 2 (BSFW) .
HEREIKG GULL Larue argentatus

Status

Yagrant; one sight record in March 1965.

Observations

Kridler observed an adult near Derby's Landing on 24 March 1965.
Subsequently, while attempting to photograph the bird, Eridler got close
enough to make & positive identification. Herring Gulls are cne of the
several specles of gull that occcur fairly frequently in the northwestern
Hawaiiasn Tslands {(Clapp and Woodward, 1968: 26; 5ibley and McFarlane,
1968: 314-318). UHonme has been reported previcusly from Hihoa.

GRAY-BACKED TERN Starna Liowrke
Status

Abundant breeder; maximum recent estimate: 10,000. Present from
February or earlier through September or October; probably absent during
remainder of year. Breeds from at least March through September. Nests
on the ground, usually in areas of sparse vegetatiom.

Populations

Recent population estimates and those from 1915 and 1923 agree
reasonably well (Table 19) and suggest that maximal populations are
about 10,000 birde. Estimates from various March visits are variable,
but this may reflact differences in the timing of the breeding cycle
from year to year as much as it does any inaccuracies in the estimates
themselves.
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Annual Cwvele

The paucity of observations from January and February makes it
impossible to tell when the first birds arrive at the island but the
numbers and stage of breeding observed on various March surveys malee
it obvious that these terns usually arrive at least as early as
February.

The ipitiation of laying apparently varies from year to year,
Observations from March 1915, 1964, 1967, and 1968 indicate that the
population was Just beglaning to breed and would probably reach an
egg-laying peak later in the month or in April, In March 1965,
however, at least several thousand eggs were present by mid-March,
suggesting that some laying occurred in February and that the ERE
laying peak was earlier than on the other March visits, Laying may
also occur in May or June but it is not known whether the Gray-backed
Terns usually lay in large numbers during these months, Wetmore's
1923 observations indicate a laying peak in early June but the presence
of half-grown young at that time ghows that at least some eggs had been
laid in April.

Hatching may occur from late March or early April through late
July but most young probably hatch from about May through early June.
The presence of slightly incubated eggs in early March suggests that
some young could fledge by early or mid-June but the earliest report
of flying young is early August.

Despite the lack of positive observations, it seems likely that
most fledging occurs from mid-July through August., Small numbers of
young are present on the island in September but by the end of the month
almost all young have fledged and most adults have left the island.

Breeding_ﬂahitat

Gray-backed Terns are found in much the same sreas as are Sooty
Terns, but apparently prefer less densely vepetated areas and are much
more prone teo nest on rock ledges and ridges. Colonies were widely
distributed over the slopes of the island (March 1965, July-August 1966,
March 1967, 1968), but seem to reach maximum nesting densities in the
varieus canyons and gulehes (July-August, 1966: March 1968)~ 0On the
latter visit they were apparently mcst abundant in the lower portions
of Miller Canyon, Middle Valley, and the lower eastern slopes of the
island., Vanderbilt and de Schauensee reported that in August 1940 thay
oceurred in two small colonles, both of them in the upper portion of
Middle Valley.

Bandina

The BSFW and POBSP banded 119 Grav-backed Terns on recent viaita,
The BSFW banded 10 adults in March 1964 and 79 adults in March 1965,
The POBSE banded & adults, 13 flying young, and 11 nestlings in July
and August 1966. WNone has been recaptured.
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Bpecimens

We know of four specimene from Wihoa: Wetmore in 1923 collected
an adult male (USHM 300628) on 15 June, & female (USHMM 300829} on
12 June, and an embryomic alecoholic (USHM 289312) on 13 Junej another
male (PAS 145155) was collected by the Vanderbilt Expedition in August
1840,

Table 19. Observations of Gray-backed Terns on Nihoa Island

Fopulation

Date of Survey Estimate Breeding Status, Remarks, and References

1891 26-27 May 7 Presence noted from offshore (as "Bridled
Tern") (Munro, 194la: 49).

1902  1=3 Jume 7 Common: seen from offshore (Fisher, 1903:
781,

5=-8 Aug. 1 Common; seen from offshore. Numbers of
flying young seen (Fisher, 1903: 781).

1915 18 HMar. 10,000 " ..2een in geattered pairs....Two only
were flushed from eggs" (Munter, 1915:
133). Brown {(ms.) gives an identical
alternative estimate,

1916 12 Feb. not very ¥o nests found (Munter, ms.).

NUmeT ous
1923 5 Apr, 7 Occasionally seen offshore (Wetmore, ms.).
11-16 June 10,000 Majority with fresh eggs but some re-
cently hatched young and a few half-
grown young seen (Wetmore, mﬂ.?.

1936 3 Mar. ? ¥o nests found (Trempe, mse.).

1940  7-15 Aug. 4 Found in two small colonies. "Breeding
was in its last stages and only voung
were seen” (Vanderbilt and de Schauensee,
1861 11).

1953 21-2Z Dec. 0 Only part of island surveyed (Rich-
ardson, pPers. COMM.).

1954 18 Mar. 12=-14 Only part of island surveyed (Rich-
ardson, pers. comm.).

1961 2 Mar. 7 Abundant, seen from offshore (Woodside

and Kramer, ms.).
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Table 19. ({(Continued)
Population

Date of Survey Estimate Breeding Status, Remarks, and References

1961 8-16 Dec, 0 (KEramer, ms.).

1962 10 June 7 With eggs and downy young (Kramer and
Beardsley, ms.).

1963 56 June T ta. 40 seen from offshore (PORSP).

1964 6~7 Mar, 100 Ca. 25 nests with eggs observed (BSFW,
FOBSP) .

25 July very Very small chicks te 2/3-grown young
Ccommon (BSFW).
23=-24 Sept. 50 6 immatures remaining on the island
from the preceding season (BESFW, POBSP).
1965 13-14 Mar. 5,000- Nests contained only eggs. An estimated
&, 500 2,500 neste present (BSFW, POBSP).

1966 28 July- 8,000" L3, 4,000 young; 5% recently hatched,

1 Aug. 25% from 21-3 weeks old, and 70% older
than 3 weeks (BSFW, POBSP).

1967 8-9 Mar. 10,000 On fresh to slightly incubated eggs
(BSFW, POBSE),

13-14 Sept, very Some near fledging young noted (BSFW).
COommaT
1968 7-9 Mar, 2,000 Only 1 nest with egg found. Most birds
evidently pre-nesting (BSFW, POBSP).
24-27 Aug. low &4 very few 3/4 feathered young but most
thousands young flying (BSFW).
£ 3,000

1969 21 Mar. 350 T (BSFW).,

1970 15 Aug. 6,000 Young ranged in size from about 1/4
grown to fledging. The great majority
of birds was near fledging (BSFW).

1971 18=19 Aug. 7,000 Young were from about 1/2 growm to
fledging (BSFW).

15 Sept. 7 Small numbers of near-fledging young

W50 D= T -

were present (HSFW),
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Table 19, (Continued)

Population
Date of Survey Estimate Breeding Status, Remarks, and References
1972 16 Sept. & ,000% Young were present (BSFW).
1973 31 July 7 At least 1,500 birds were present (BEFW) .

* Estimate is of the number of breeding birds only.

SDOTY TERRK Sterna fuscata

Scatus

Abundant breeder; maximum recent estimate: 100,000. Usually
present from at least mid-February through late September or October
but breeds primarily from late February through July or August;
probably absent during much of remainder of year. MNests on the
ground (Fig. 29), often in areas of dense vegetation.

E lations

Recent population estimates falrly consistently suggest popula-
tion levels in the low tens of thousands, and do not indicate any
d4fference from estimates made earlier in the 20th century {Table 20).
The estimate from March 1965 is considerably higher than amy other but
it 1is based on better data., On that wisit the portion of the population
breeding near Miller's Peak was censused by making a nest density count
and applying the density figure to the approximate area covered by nesting
birds. (No details on methods employed are available.) That area was
estimated to contain about 27,000 breeding birds. This figure, Tepre-
senting only about one-fourth of the total breeding population, is still
higher than any other population estimate that has been made on Nihoa.
We believe that this datum indicates that many of the other population
egtimates may have been too low and that total breeding populations
are usually 50,000 te 100,000 birds. {(Date on the reliability of visual
estimates of Scoty Terns, cbtained on other i{glanda by the POBSF, sug-
gest that populations of this specles are more often underestimated
than overestimated.)

Annual Cvele

The inftiation of the breading season may vary by several months
from year to year. In at least three years {1915, 1967, 1969) laying
evidently began in late February or early March. In 1964, however,
the presence of week-old chicks in early March indicates that laying
began as early as late January ot early February. The presence of young
{of unspecified size) in mid-March 1965 and Munter's observations in
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February 1916 indicate laying cccurred by mid-February in those vyears.
The size of young seen in March 1968 (Table 19) indicates that some
egg—laying must have begun by the second or third week of December

and continued until the first or second week of January. On the latter
visit the distinct hiatus between stages of braeding in different
celonies suggested that no eggs were laid in late January or early
February. In 1964, 1966, and 1967 only a very small porportion of the
breeding population laid before late February, however. Thue, data from
five years indicate that the majority of the breeding population begins
te lay in late Pebruary and early March.

The winter breeding in 1967-1968 probably was an exceptional occur-
rence ag winter breeding populations have not been reported from any of
the other northwestern Hawsiian Islands, However, a winter breeding
population was reported from Moku Mamu in the main Hawaiian Islands
(Richardson, 1957: 2§).

dome laying cccurs in April and May and fresh egpgs were reported
in June (Wetmore, ms.). Observations made in mid-August 1940 indicate
that some eggs were laid as late as mid-July. On Nihos Sooty Terns
have thus exhibited a laying span of about seven months (mid-December
to mid=July).

Hatching has cccurred from at least January through late August
but probably occurs primarily from late March through May. Fledging
may occur as early as early March but in most years most fledging
probably cccurs from late May through July. Fledging possibly occurs
as late as October (1940) but is evidently usually completed by August
or mid-September.

The zbsence of breeding birds in late July and early August 1966
ig puzzling and may indicate that the population did not breed or that
early breeding attempts were entirely unsuccessful. It is also poa—
sible that laying began as early as in 1967-1968 and that the breeding
seascn had been completed prier to the survey.

Also puzzling is the paucity of birds in March 1954. Richardson's
observations suggest that not only had nesting not begun but that the
birds had not begun to return to the island. Clearly, much may yet he
discovered about the nature and variability of the Sooty Tern breeding
ceycle on Nihoa.

Breeding Habitat

Sooty Terns nest In a wide variety of situations on Wihoa but a
number of observers noted that they were more common at higher elevations.
Munter (1%15: 132) found the birds "in ever increasing numbers” as he
ascended the slopes. Wetmore (ms.) found them nesting "from the lower
rock cliffs clear to the higher suemite." He also noted that they
occurred in a number of small colonies on the lower slopes but formed
larger colonies on the highest slopes. The twe colonies reported by



Vanderbilt and de Schauensee (1941: 11) were also found at higher
elevations, the larger colony near the top of Middle Valley, the
smaller high up in East Palm Valley.

Recent observations confirm that these terns tend to nest in =
number of colonies and in larger numbers at higher elevations. 1In
March 1964 BSFW personnel found large colonies on the east slopes of
Middle Valley and on Miller Plateau and noted that blrds were found

nesting elsewhere as well.

In July 1964 a large colony was found along

the top of the ridge between Miller's and Tanager Peaks, and in March
1965 birds nested there, on Miller Plateau, and on the east slope

In March 1968 these birds nested on the slopes

at the base of Miller Canyon, near the top of Middle Valley, on the
slopes of East Palm Valley, on Miller Flateau, and in a number of other
areas. In August 1970 the last few nesting birds were present on the
upper slope of the saddle between Miller's and Tanager FPeaks.

below Tanager Feak.

Most eggs are laid in small depressions on bare ground but are
occasionally found on small amounts of dead vegetation. Typlcally
nests are placed beside tufts of grass or under dense vegetation,
such as Chenopodium, Sida, or Solanum.

Banding

Two adults were banded by the BSFW in March 1964. MNeither has

been recaptured.

Sgauimtns

We have found records of five specimens from Nihoa. Four, two
adult males (USNM 300548, 300550), an adult female (USNM 300549) and
a juvenile female (USKM 300551), were collected by Wetmore between 12
A female (PAS 146154) was collected by the Vanderbilt
Expedition in August 1940,

and 15 June 1923.

Table 20. Observations of Scoty Terns on Nihoa Island

Date of Survey

Population
Estimate

Breeding Status, Bemarks, and References

1891 26-27 May

1902 1-3 June

5-9 Aug.

1915 18 Mar.

7

20,000
(10,000)

Presence noted from offshore (Munro,
1941a: 49).

Abundant, seen from offshore (Fisher,
1903: T80O).

Abundant, seen from offshore. Many
flying voung seen (Fisher, 1903: 780).

Only eggs found (Munter, 1915)}. Alter-
native estimate by Brown (ms.).



Table 20. (Continued)

Fopulation
Date of Survey Estimate Breeding Status, Remarks, and References
1916 12 Peb. in large Only eggs found (Munter, ms.},

numbers

1923 11-16 June 12,000 Majority of nests with fresh eges but
fledged voung present in some parts of
colony (Wetmore, ms.).

1936 3 Mar, ? Fo neats found (Trempe, ms.).

1940 7-15 Aug. ? 2 colonies, 1 large, 1 small, present,
"Negting was in all stages from un-
hatehed eggs to fully fledged young"
(Vanderbilt and de Schauensee, 194]1:
il).

1953 21-22 Dec. 15-20 ? (Richardson, pers, comm.).

1954 18 Mar. 6=8 ? (Richarcsoen, pers. comm.).

1961 2 Mar, 7 Abundant, seen from offshore (Woodside
and Kramer, ms.),

9-16 Dec, 2 Seen scaring over cliffs (Kremer, ms.).

1962 10 June ¥ With egegs and fledged young (Kramer and
Beardsley, ms.).

1963 5-6 June ? Hundreds seen from offghore (POBSP) .

1964  6-7 Mar, 10,000~ Czg. 6,000 nests with eggs, oca. 100

15,000 week-cld chicks found (BSFW, POBSP).
25 July Very Downy chicks to fledged young (BSFW).
COmman
23-24 Sept. L Heard flying overhead. Not breeding
(BSFW, POBSO).

1965 13-14 Mar, 100,000 La. B0% with eggs, 10T with young
(BSFW, POBSE).

1966 28 July- 500 Not breeding. 2 groups of birds ob-

1 Aug. served on ground (BSFW, POBSP),
1967 B-% Mar. Ca. 25,000 On eggs, no young found (BSFW, POBSP),
13-14 Bept, 7 Only a few adults and flying young

noted [(BEFW).

a5
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Table 20, (Continued)
Population

Date of Survey Estimate Breeding Status, Remarks, and References

1968 7-9 Mar. og. 20,000 Co. 2,000 to 4,000 nests with fresh to
slightly incubated eggs. 2 small colonies
with large young also present. 1 contained
geveral hundred young from 1/2 growm (ea.
& weeks old) to near fledging young (oa.
6-7 weeks old)., The other contained about
50 young (pz. 4-5 weeks old). The ma-
jority present was not yet nesting
(BSFW, POB3P).

26=27 Aug. % 7 {(B5SFW).

19569 21 Mar. 6,800 Most incebating eggs; no young Seen
[ESTH) .

1970 15 Aug. 2,000=- A few very large young were still present

3,000 (BSFW) .

1971 18-19 Aug. 1,000 Young were fully feathered (BSEW).

1972 16 Sept. 20 Ko breeding birds were found (BSFW}.

1973 31 July 3,000 (BSFW) .

BLUE=GRAY HODDY

Propeleterna ceruled

Status

Common breeder; maxisum recent estimate: 2,500. Present through=-
cut vear but evidently more common in spring and summer. Breeds
throughout year but majority of birds apparently breeds during spring
and early summer. Lays single egg in holes and niches under ledges in
cliff faces and rock outcroppings (Fig. 30).

PEEulatibnE

Most recent estimates and the one made by Wetmore in 1%23 suggest
that the maximal pepulation level is in the low thousands (Table 21}.
Congiderable variability is found in estimates made at the same time of

year but this probably only indicates the low level of reliability of the

egtimatas.

Annual Cycle

Too few detailed observations are available to decument completely
the breeding cycle; available cbservations indicate an extended breeding
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Figure 29, BSooty Tern incubating epg in lower part of Middle Valley,
9 March 1968, PORSP photograph by Roger B. Clapp,

Flgure 30. Blue-gray Nodd

¥ chick at nest site in niche in rock wall,
9 March 1968, PORSP photograph by Roger B, Clapp.
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geason from at least December through October or November in some
vears (1964, perhaps 1960), In other years (1967, 1968, 1371, 1972)
observations from late summer and early fall indicate that nesting
had probably been completed by August or September. 1In March 1964,
1965, and 1968 an egtimated 50, 90, and 88 percent, respectively, of
the nests contained eggs which suggests & laying pesk then or in Feb-
ruary. Observations made in December 1953, and reports of variously
sized young on a mmber of March visits (1964, 1965, 1967, 1968),
indicate that some laying normally occurs as early as December or
January.

Most estimates from late summer and fall (mid-August 1970 and
1971; September 1964, 1967, 1971, 1972) indicate & population decrease
at that time which probably means a decrease in the number of breeding %
birds. More detailed sample nest counts are needed from most seasons
to better document the laying peaks and the degree to which breeding
activity may diminish during the latter part of the year.

Ereeding Habitat

Blue-gray Noddies, like White Terne, nest in considerable abundance
on the north rock cliffs of the island but unlike that specles nest
commonly in various areas on the south slopes of the island. Wests are
particularly abundant in niches and cavities in the rock outeroppings
just above the shorelina, but many nests are also present on the
rock faces and under ledges along the sides of the valleys and in rock
outcroppings near the tops of the ridges.

Bandins

The BSFW banded 32 Blue-gray Noddies on recent vwisits: & adults
in March 1964, 5 adults in March 1965, 2 adults in July 1966, 17 adults
and 1 local in March 1968,and 1 adult in August 1968, None has been o
recaptured .

EEE cimans

More Blue-gray Noddies have been collected on Nihoa than almost
all other species combined--at least 42 specimens. Of these, 33 are
located in the Hational Museum of Hatural History, 2 in the Philadelphia
Academy of Science, and 7 in the Bernice P. Bishop Museum. A list of
these specimens is presented in Teble 22.

Table 21. Observations of Blue-gray Noddies on Nihea Island

Population
Date of Survey Estimate Breeding Status, Remarks, and References
1891 26-27 May 7 Presence noted from offshore {(Munro,
1941a: 49).
1903 1-3 June T Abundant; seen from offshore (Fisher,

1903:-781).
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Table 21. (Continued)
Fopulation
Date of Survey Estimate Breeding Status, Remarks, and References
1902  5-9 Aug. ? Abundant; seen from offshore (Fisher,
1903: 779).
1915 18 Mar, "Several" 2 young birds found (Munter, 1915).
1916 12 Feb. 5=-6 seen A nest with an egg found (Munter, ms.).
1923 5 Apr. 7 Occasionally seen offshore (Wetmore,
m&. ).
24-26 May 100 noted Assoclated in pairs (Wetmore, ms.).
11-16 June 1,600 From slightly incubated to heavily in-
cubated eggs and from recently hatched
to fledged young (Wetmore, ms.).
1936 3 Mar. 7 Fresence noted (Trempe, ms.).
1940  7-15 Aug. rather "Nesting" (Vanderbilt and de Schauensee,
Tare 1941 11).
1953 21-22 Dec. 150-200 "Nesting and laying were apparently just
starting" (Richardson, 1957, pers. comm.).
1954 18 Mar. 100-150 ? (Richardson, pers. comm.).
1961 2 Mar. 7 Abundant; seen from offshore (Woodside
and Kramer, ms.).
9-16 Dec. not too ? "Paired" (Kramer, ms.).
£ ommon
1962 10 June abundant "Breeding...one dead chick seen"
(Kramer and Beardsley, ms.).

1963 5-6 June 7 Thousands seen from offshore (POBSP),
1964  6-7 Mar. thousands From eggs to fledged young found (BSFW,
FOBSF) .

25 July fairly ? (BSFW).
COmman
23=-24 Sept. 150-300 Eggs to fledged young (BSFW, POBSP).
1965 13-14 Mar. 500-600 Ca. 250 nests, 5% with young (BSFW,

POBSE) .



100

Table 21. (Continued)
Population
Date of Burvew Estimate Erae&in& dtatus, Remarks, and References
1966 28 July- 2,500 7 (BSFW, POBSP).
1 Aug.
1967 B-9 Mar. geveral From eggs to 1/2 grown young (BSFW,
thousand POBSP) .
13-14 BSept. wvery common Ko eggs or young found (BSFW).
along cliffs
1968 7-9 Mar. 2,000 Fresh eggs to near fledging young.
Sample count of 34 nests: 30 (88%) with
eggs; 3 (9%) with small downy chicks;
and 1 (3%) with a neasr-fledging young
(BSFW, POBSP).

24-27 Aug. high A epecial effort made to find nests but
hundreds no nesting activity noted (BSFW).
<1,000

1969 21 Mar. 85 ? (BSFW).
1970 15 Aug. 75=100 Ho nests were found (BSFW).
1971 18-19 Aug. 20 {BSFW) .
15 Sept, 07 None was seen (BSFW).
1972 16 Sept. 50 (BSFW).
1973 31 July 150 (BSFW) .
Table 22. Blue-gray Noddy Specimens from Nihoa Island.
77
Museum Mugeum and Museum Date
Museum Males Nos. Females Wos. yg. HNos. Collected Collecter
USHM 13 300383, B 300384=- 3  300451- 12-15 June Wetmore
434 436, 386, 453 1923
437, 440, 438,442
441,443~
450
USKH 1 28921 6% 2 288214=- 12-15 June Wetmore
215* 1923
USkH 7 289305- 11,15 June Wetmore

308%%
323=325%kk



Table 22. (Continued)

1
Huseum Museum and Museum Date
Museum Males Nos. Females Nos. ¥YE. Mos. Collected Collector

FAS 2 lielR2, bug. 1940 Vanderbilt
164
BPEM 7 4BS0- 17 77
852,
T84 6=
850
USHM 1 493275F & June POBSE
1963

® Skeletons.
*% Embryonic alcoholics.

##%% Older alecholics.

T Shot from effshore.

BROWN HODDY Anouwe etolidus

Status

Abundant breeder; maximum recent estimate: 20,000. TPresent
throughout the year but most numercus in summer and fall. Breeds
throughout the year but in greater numbers from spring through early
tall, Builds nest on the ground in both vegetated and open areas
(Fig. 31).

PnEulatinns

The general trend of estimates (Table 23) shows that birds number
at least in the low thousands in summer and fall and that considerably
fewer birds are present in March.

The early estimates (1915 and 1923) do not sppear to be signifi-
cantly different from recent estimates, although Wetmore's estimate of
4,000 for June 1923 is a little lower than we would expect, and Brown's
estimate for March 1915 is probably erronecusly large., The population
estimate for July and August 1966 seems particularly large compared with
other numerical estimates, but no other estimates have been made at
that time of year.

101
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Figure 31. Brown Neddy at nest with €gg, March 1967. BSFW photograph
by Eugene Kridler,

Annual Cycle

This specles shows a less clearly defined breeding cycle than
that of any other species breeding in the northwestern Hawaiian Islands.
On Nihoa eggs have been laid in all months from December through August
and some may have been laid in the other months as well. The more quan-
titative data suggest that the numbers of laying birds increases con-
siderably during March and several succeeding months, with lirtle laving
occurring after mid-August. Observations Indicate periods of peak laying
as: 1923-June, 1964-July, 1966-June or July, and 1967-late July or
early August.

Greatest numbers probably hatch from late Junme through mid- or
late Avgust, and largest numbers probably fledge from late August
through October. Judging from data gathered on other northwestern
Hawaiian Islands, probably relatively little breeding oceurs from
November through February.
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Braading Habitat

Brown Noddy nests are widely dispersed over the slopes of the
island but tend to he most numerous in ravipes, Hests consist pri-
marily of loose aggregations of sticks, weed stems, and etraws, and
occasionally contain feathers, bones, or pebbles. All nests whose
actual locations were reported were found on the ground but the sites
varied considerably. Many of the nests were under thick shrubs such
a8 Chenopodiym, and others were on rock cutcroppings, ledges, and in
ghallow holes in the cliffs.

Banding

In all, 37 Brown Noddies were banded on recent visits to Nihoa:
3 adults by the BSFW in March 1964 and 34 large young by the POBSP in
September 1964. X¥one has been recaptured,

Specimens

We have found records of six specimens. Wetmore collected two
adult females (USMM 300499-500) on 12 June 1923 and an embryonic alco-
holic (USKM 289399) on 14 Jume, In August 1940 the Vanderbilt Expedition
collected two others, a male (PAS 146159) and a doubtfully sexed female
{PAS 146158). A third specimen from 1940 fs listed by Vanderbilt and
de Schauensee (1941: 12) but we do not know its present disposition.

Table 23, Observations of Brown Moddies on Nihoa Island

Population
Date of Survey Eastimate Breeding Status, Remarks, and References
1891 26-27 May 7 Presence noted from offshore {Munro,
1941la: 49),
1902 ° 1-3 June ? Seen flying offshore and on island
(Fisher, 1903: 778-783).
2= Aug. 1 Seen flying offshore and on island
(Fisher, 1903: 779-783).
1915 18 Mar. 500 7, 0o mests noted (Munter, 1915: 133).
(5,000} Alternative estimate by Brown (ms.).
1916 12 Feb. very Fresh eggs found. Many young from
NUMET oS preceding breeding season seen (Munter,

ms, ).
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Table 23. (Continued)
Population
Date of Survey Estimate BrEE&in_Etatus, Bemarks, and Beferences
1923 11-16 June 4,000 Mostly with fresh or partly incubated
eggs (Wetmore, me. ).
1936 3 Har, T Ho nests found (Trempe, ms.}.
1940  7-15 Aug. extremely "Breeding was in all stages" (Vander-
plentiful bilt and de Schauenses, 1951: 12},
1953 21-22 Dec. 200250 "a dedinite breeding season had started"
(Richardson, 1957 and pers. comm.).
1954 18 Mar. 200-300 ? (Richardson, pers. comm.).
1961 9-15 Dec. ? Eggs and downy chicks (Kramer, ms.).
1962 10 June Vg From egge to fledged voung (Kramer and
Beardsley, ms.).
1963  5=6 June T Thousands seen from cffshore [POESF).,
1964  6-7 Mar. 600 1 nest with eggs and 2 with voung found.
Courtship behavior observed (BSFW, POBSP).

25 July TETY Egga to near-fledging young but og,

abundant 99% of measts with eggs (BSFW).

23-24 Sept. 7, 000* Ca. 3,300 young, mostly large chicke or
flying immatures. A few nests with eggs
or smaller young (BSFW, POBSP).

1965 13-14 Mar. 1,000 902 with eggs, 107 with voung (BSFU,
FOBSF) .
1966 28 July- 20,000% Ca. 10,000 nests, 90% with eggs, 10%
1 Aug. with young. Ca. 75% of young recently

hatched, 25% from 2-3 weeks old (BSFW,
POBSP) .
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Table 23. {(Continued)

Population
Date of Surveyw Estimate Breeding Status, Remarks, and References
1967 &-9% Mar,. geveral From eggs to 3/4 grown young. Most
thousand chicks from 1/3 to 3/4 grown (BSFW,
POBSP) .
13=14 Sept. C ommon Eggs to flying young but co. 75-80%
of nests with small downy chicks (BSFW).

1968  7=9 Mar. 1,000 Fresh eggs to young about 3-4 weeks
old. HMost of population not nesting
(BSFW, POBSE).

24-27 Aug. low Egge to flying young (BSFW).
thousands
5,000

1869 21 Mar. 2,000 Eggs to flying voung (BSFW).

1870 15 Aug. 5,000 In a gample of 100 nesta, 84 contained
eggs, 14 had small downy chicks, and 2
had large near-fledging young. Recently
fledged young were also seen (BSFW).

1971 18-19 Aug. 5,000 From eggs to fledged voung (BSFW).

15 Sept. thousands  (BSFW).

1972 16 Sept. 15, 000 (BSFW) .

1973 31 July N 4,000 (BSFW) .

* Estimate is of number of breeding birds only.

BLACE WODDY Anous tenutiroetris

Status

Poorly known. Birds probably present througheout the year but
changes in pepulation level unknown. Maximum recent estimate; several
thousand or low thousands. Only cnce found breeding (August 1940) but
almost certainly breeds on Nihoa every year,
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ngglatiuns

Virtuslly nothing is known of the population size since these
birds occcur primarily on the nearly insccessible north cliff face,
and to & legser extent on the eastern and western cliff faces. GSince
the north cliff face cannot be carefully observed, differences in
population estimates from survey to survey are nearly meaningless.
Estimates (Table 24) indicate that this species is fairly common during
the spring.

Annual Cycle

Vanderbilt and de Schauensee (1941: 12} were the only observers
who found nests of this species. They noted that this species "nested
particularly in Middle Valley." The validity of thia observation seems
questionabie since no other observer has found them nesting in this area.
They also noted that there were "no distinct colonies and the bird
geemed to mix freely with the...[Brown] Noddy."

Table 24, Observations of Bleck Woddies on Hihog Island

Fopulation
Date of Survey Eatimate Breeding Status, Remarks, and References
1891 26=27 May T Presence noted from offshore (Munro,
1941a: 49).
14902 1-3 June T Presenca noted from offshore (Fisher,
! 1903: 778).
5=9 Aug. T Presence noted from offshore (Fisher,
1903; 779) but the comment that they
were seen in August (loe, eit., p. 784)
might suggesat they were not seen In June.
1923 24 May 7 ? (Wetmore, ma.).
11-16 June amall Seen in smell numbers in the rock shelves
nusbars below the cliffs on the western side of
the igland (Wetmore, ms.).
1936 3 Mar. 1 No nests found (Trempe, ms.).
1940 77-15 Aug. fairly "Breeding was in all stages" (Vanderbilt
abundant and de Schauensee, 1941: 12).
1953 21-22 Dec. =8 ? (Richardson, pers. comm.).
1954 18 Mar. 2 ? (Richardson, pers. comm.).
1961 2 Mar. 7 Mot noted from offshore (Woodside and

Eramer, m8.).
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Table 24, (Continued)

Population
Date of Survey Egtimate Breeding Status, Remarks, and References
1961 9-16 Dec. 0 (Kramer, 1961).
1962 10 June ? ? Been only on cliffs (Kramer and
Beardsley, ms.),

1963  5-6 June T fz. 100 seen from offshore (POBSE) .
1964 6-7 Mar, (. 1,000 ? (BSFW, POBSP).

25 July 1 (BSFW)

23024 Sept. Cag. 250 ? (BSFW, POBSF).
1965 13-14 Mar. 700 No eggs or young seen (BSFW, POBSP).
1966 28 July- & ? (BSFW, POBSP),

1 Aug.
1967 B~-9 Mar, several T (BSFW, POBSP).
thousand

1968  7-9 Mar. at least sev- ? No nests found on accessible part of
eral hundreds fsland (BSFW, POBSP).

24-27 Aug. ? ? Seen in area of northern cliff face
(BSFW) .
1370 15 Aug. 1,000 (ESFW).
1971 15 Sept. low (BSFW) .
thousands
1972 16 Sept. 1,000 (BSFW) .
WHITE TERN Cygte alba
Status

Common breeder; maxisum recent estimate: 3,000, Present through-
out the year but apparently less abundant in fall and winter: probably
breeds throughout the year but data are too few to establish when
breeding peaks occur. Lays eingle egg on rock outcroppings and in
holes in c¢liff face.

s R e ]
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PﬂEulatiuns

Most recent estimates of the population place it in the low
hundreds (Table 25) but these estimates are quite subjective. Since
many surveys covered only part of the area wherethase birds occur most
densely, we suspect that many of the estimates sre low and that the
maximal populations are in the low thousands. Both Munter's and
Wetmore's early estimates are considerably larger than any recent
estimate, the former so much so that we suspect it was highly inaccu-
rate. Wetmore's estimate is also larger than recent estimates but he
may have seen more of the northern cliff face than did observers on
moTe Tecent tripa.

Annual Cycle

Many, 1f not moet, White Terns, nest on the nearly inaccessible
north face of the fsland and many surveys have been ungble to find any

nests although they were probably present. Consequently we know little
about the breeding cycle of this species on Nihoa.

Eggs have been found in March, June, Auogust, and September and
pre=fledging young have been found in March, Hay, June, and August,
indicating that laving has occurred in at least February, April, and
July., It is likely that at least a small proportion of the population
breeds throughout the vear,

Breeding Habitat

The great majority of White Terns nests on the sheer cliffs of
the north, east, and west sides of the island. A much smaller number
nests on the rocky outcroppings of the south slopes of the island.
Wetmore (ms.) nmoted that those onm the morth cliff face tended to nest
below 500 feet and that most nested between 20 and 250 feet above the
sea.,

speclimens

Four specimens were collected by Wetmore on 13 June 1923: an
adult female (USHMM 300417), an adult male (USEM 300418) and 2 alco-
holics (USHM 2B9327-328).

Table 25. Obzervations of White Terns on Nihoa Island

Population
Date of Survey Estimate Breeding Status, Remarks, and References
1891 26-27 May ] Presence noted froem offshore (Munro,
1941a: &49).
1902 1-3 June 7 Common; seen from offshore (Fisher,

1903: 785-786).
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Table 25. (Continued)

Fopulation
Date of Survey Estimate Breeding Status, Remarks, and References
1902  5-9 Aug. T Common; seen from offshore (Fisher,
1903: 785-786).
1915 18 Mar. 30,000 ? (Munter, 1915: 133). Alternative
(100, 000) eatimate by Browm (ms.).
1916 12 Fab. sean stated te ba not as numerous as on the

occasionally March, 1915, survey (Munter, ms.),

1923 35 Apr. 1 Occasionally seen offshore (Wetmore,
me.) .
24=2T7 May abundant Eggs and young found (Wetmore, ms.).
11=16 June 8,000 Some beginning to breed: "other seemed

tc have young" (Wetmorae, ms.).
1936 3 Mar. 7 No nests found (Trempe, ms.).
1940 7-15 Aug. not particu- "Breeding was in an eerly staga, the

larly sbundant eggs just commencing te hatch" (Van-
derbilt and de Schauensee, 1941: 12),

1953 21-22 Dec. 20-30 ? (Richardson, pers. comm.).
1954 18 Mar. 20=-30 ? (Richardson, pers. comm.).
1961 2 Mar. 'y Abundant; seen from offshore (Woodside
and Kramer, ms.).
9-16 Dec. v "Many flying immatures seen" (Kramer,
m8.) .
1963  5=6 June 7 Thousands seen from offshore, including
many young birds (POBSP).
1964  6-7 Mar. thousands Eggs to fledged young (BSFW, POBSP),
25 July ? (BSFW) .
23-24 Sept. 3150 Egge to fledged young (BSFW, POBSF).
1965 13-14 Mar. 800 T No attempt made to look for nests

(B3FW, POBSF).

1966 28 July- 00 T (BSEW, POBSFP).
1 Aug.
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Taeble 25. (Continued)

Population
Date of Survey Estimate Breeding Status, Remarks, and References
1967 &=9 Mar. 600 ? (BSFW, POBSP).
13-14 Sept. i One found incubating an egg (BSFW).
1968 7-9 Mar. many 7 Mo nests found on accessible part of
hundreds island (BSFW, FOBSF).
24-27 Aug. many Egge toe flying young (BSFW).
hundreds
1961 21 Mar. 30 T (BSFW).
1970 15 Aug. 100-200 (BSFW).
1971 18-19 Aug. 3,000 Near fledging young seen (BSFW).
1972 16 Sept. 300 (BSFW) .
1973 31 July 2,000 (BSFW) .
MOCKINGBIRD
Status Mimue polyglotice

Vagrant; one sight record in August 1971.

Observations

Robert J. Shallenberger observed and photographed a Mockingbird
that he saw on Miller Plateau during the BSFW survey of 18-19 August
1971, The species has not been recorded previcusly from Nihoa but is
well established in the main Hawailian Islands and has previously wan-
dered to both French Frigate Shoals and Kecker Island in the north-
western Hawaiian Islands (Amersom, 1%71: 302; Berger, 1972: 1153).

NIHOA MILLEREIRD Aerocephalus familiaris kingi
Status

Common endemic breeder; maximum recent population estimate: 625.
Present throughout the year but infreguently seen because of its tendency

to skulk in dense shrubbery. MNests in low bushes and probably breeds
from at least February through late August or early September.
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Populations

Recent population estimates, based primarily on transect CENSUBES,
have varied widely (Table 26) but this variation is more likely attributed
to inadequacies of the censuses than to very marked changes in the popu-
lations of Millerbirds. In any case it seems likely that the population
congists of at least several hundred birds.

Annual Cvele

Little is known of the reproductive hebits of the Nihoa Millerbird
gince cnly four active nests had been found through July 1973 (Table 25).
What little evidence is available suggests that the species nests pri-
marily during the northern hemisphere spring and summer.

Breeding Habitat

This species occurs widely throughout the island but seems to prefer
areas of dense Sida and Chenopodiwm. Berger (1972: 110) has peinted out
that of all nests found to date, two were in Sidg and the rest were in
Chenopodiwm. Berger (op. eit.: 110) has described old nests seen by
him as averaging "about 3 by &4 inches in meximum diameter and were com-
posed primarily of strips and pileces of grass stems and blades, with
varying amcunts of rootlets, All of the nests contained some feathers
of other species of birds, white being the predominant color uged,"

Banding

Thirty—two Millerbirds have been banded on Hihoa by the BSFW: B8
in September 1964, 1 in Marxch 1965, March 1967, March 1968, 4 1in August
1968 and 17 in June 1969,

Specimens

We know of 26 study skins of the Millerbird from Hihoa Island.
Thesa are listed in Table 27. There are, in addition, a skeleton (USHM
289276) and an alcoholic (USNM 289299), both collected by Alexander
Vetmore in Jume 1923,

Table 26, ﬂﬁaervatimualnf Hihoa Millerbirds on Mihoa Island

Fopulation

Date of Survay Estimate Breeding Status, Remarks, and References

1923 11-16 June near 100 Described as a new species Comopoderae
kingi by Wetmore (1924). The breeding
season had ended and voung were fully
ELOWIL,

1250 7=15 Aug. T ¥o nests or young birds seen (Vander-
bilt and de Schouenses, 1941: 13).

1953 21-1Z Dec. 7 Only two individuals seen (Richardson,

1954: 2314).
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Breeding Status, Remarks, and References

Table 26. (Continued)
Population
Date of Burvey Estimate
1961 9-16 Dec. 200
1962 10 June 7
1964  6-7 Mar. ¥
25 July [
23=24 Sept. 150
1965 13-14 Mar. 100-150
1966 28 July- 150
1 Aug.
1967 8-9 Mar. 7
13-14 Sept. 625
1968 7-9 Mar. 615
24=-27 Aug. T
1369 21 Mar. 41
(0-123)*
29 May- 498
10 June (211-785)%;
493
(285-701)*
1970 15 Aug. 384

(134=477)%

"Pairing appeared to be taking place"
(KEramer, ms.).

Many males singing. One nest contain-
ing one egg was found (Eramer and
Beardsley, ms.).

! birds seen. Mo nests found (POBSP,
BSFW).

3 birds seen, 2 of which appeared to
be paired (BSFU),

No evidence of nesting found (POBSP,
BSFUW) .

Fo nests found (BSFW, POBSP).

5ix old nests found 1 August (Berger,
1972; 110}.

Ter to 15 birds seen. Some singing
males heard (POBSP, BSFW).

Estimate based on transect censuses
(BSFW) .

Estimate bagsed on transect censuses.
o nests found but a recently fledged
young obeerved (POBSP, BSFW).

A nest with twe eggs found 25 August
(Berger, 1972: 1101,

Baped on transect censuses. No evidence
of nesting was found (BSFW),

lst estimate hased on transect censuses
30 May; 2nd estimate based on transect
censuses & June (BSFW). A nest with
two small young found 30 May and cne
with & near fledging young found 2 June
(Berger, 1972: 110),

Baged on transect censuses. MNo nests
found [(BSFW).
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Table 26. (Continued)
Population
Date of Survaey Eatimate Breedigg Status, Remarks, and Beferences
1971 18-19 Aug. 273 Based on transect censuses (BSFW).
(91-454) %
15 Sept. 8 About 10 birds seen (BSFW).
1972 16 Sept. 592 Based on- transect censuses (BEFW).
(334-850)*
1973 31 July 198 Based on transect censuses (BSFW).
(46-350)%
* Figures in parentheses represent confidence limits for the population
estimate at a 95% confidence level.
Table 27. WNihoa Millerbird specimens from Nihoa Island
Tt
Museum Museum and Mugeum Date
Museum Males  Hos. Females Koz, igm. Hos. Collected Collector
UshM 5 2a7ass it 301127 10 301128- 12-15 June Wetmore
(type), 137 1923
301126,
301138~
140
PAS & l4al4s= 5 146143, 16 Aug, Vanderbilt
145, l56146= 1940
146149, 148,
146152 146150
AMHH 1 225832 16 Aug. Vanderbile
1040
NIHOA FINCH Patttaroetrg cantans ultime
status

Abundant endemic breeder; maximum recent population estimate:
6,686, Present throughout the year. Commonly seen because of their
confiding nature, Prefers to nest in rocky cuteroppings and nests
principally from late February through at least April.
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Populatiens

Although recent estimates are variable, they suggest a population
on the erder of 3,000 to 5,000 birds {(Table 28). These estimates are
consistently higher than those estimates made by earlier observers but
we believe that this difference may be attributed to more reliable
recent estimation techniques than to any inherent change in the popu-
lation levels of this finch. Recent estimates do not suggest any
pronounced seasonal changes in populations,

Anmual Cyele

Available evidence suggests a fairly pronounced spring breeding
season. A near fledging young seen by Richardson on 18 March 1954
indicates that egg-laying may begin in late February. This is cor-
roborated by the presenceaf young early in March during 1967 and 1969,
Lo data is available for nesting activities during April and nests have
not been recorded later in the year. Observations by Berger (1972: 159-
161) on captive Nohia Finches may suggest the potential extent of the
breeding season in the wild. He recorded eggs during a period extending
from 17 December 1969 through 27 July 1970,

Braediqg Habitat

Hihoa Finches are widespread over the island but often occur
commonly near the rocky outcroppings (Fig. 32) which serve as their
principal nesting sites., Several observers have noted that these birds
often congregate near seeps or pools of water with Wetmore noting that
ag many a8 50 could be seen in such situation at one time,

Figure 32, Nihoa Finch on rocky outeropping, 16 September 1972. BSFW
photograph by Eugene Eridler.

Li}
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Food Habits

Like the related subspecies on Laysan Island, Nihoa Finches are avid
©gg eaters, a behaviorism that has been recorded by many observers. In
1923 Wetmore noted that literally thousands of tern, shearwater, and
petrel eggs had had their sides cut open by the finches. In July and
August 1966 both Berger (1972: 157) and Heiden (POBSP)} noted this species
feeding on egge of the Brown Neddy. In one instance Berger noted 20
finches within 30 feet of a single broken egg. Heiden also obsarved
this species feeding on the eggs of the Gray-backed Tern, Red-footed
Booby, and Wedge-tailed Shearwater.

The only other information available on the food habits of this
species comes from Vanderbilet and de Schauensee (1941: 13) and Bich-
ardson (1934: 224). The former noted that several stomachs contained
"...a gelatinous yellow substance (probably yolk of egg), minute black
seeds and microscopic pebbles." Richardson repeatedly observed these
finches "eating the small, green flower heads of Chenopodium sand-
wicheum. ..[and noted)...one bird picking out the still partly green
seed of Portulgez caumii".

Banding

A total of 336 Nihoa Finches have been banded by the BSFW. Four
adults were banded in September 1964: 8 nestlings were banded in March
1965; 12 adults were banded in July 1966; 46, all adulte except for one
immature, were banded in March 1967: 22 nestlinge were banded in March
1968; 37, including 7 adults and 30 immatures were banded in August
1968, and another 207 were banded in June 1969, Forty-five of the 46
birds banded in March 1967 were shipped by BSFW to French Frigate Sheals
with 32 later being introduced to Tern Island apd with 10 being intro-
duced to East Island. The East Island population did not survive. As
many a8 U were still present on Tern Island in September 1971 (BSFW).

Specimens

Fifty-nine specimens of Nihoa Finches are listed by location in
Table 29. There are in addition a skeleton (USEM 289277) and an
alecholic (USHM 289329) both of which were collected by Wetmore in
June 1923.



Teble 28. Observations of Wihoa Finches on Mihoa Island

Fopulationm

Date of Survey Estimate Breeding Status, Remarks and References

1885 22 July ? Species seen by Sanford B. Dele
(Munra, 1960: 130).

1915 18 Mar, ",000 or (Munter, 1915: 132). The presence of

more" this bird was later noted by Bryvan

(1916) .

1916 12 Feb. T 5 gpecimens collected by Munter (ms.)
werea later described as a new specles
Telespiaza ultima by Bryan (1917).

1923 1l-16 Juna 200 Eirde had finighed breeding and adults

wera in molt (Wetmora, ms.).

1940 7=15 Aug. 500-1,000 Birde not nesting but I old nests found
(Vanderbilt and de Schauvensee, 1941: 13).

1953 21-22 Dac. “reasonably 2 old nests found (Richardsom, 1954:
numerous”  224).

1954 18 Mar. - 1 near=fledging voung found in 1 of the
nests seen the previous December
(Richardson, 1954: 224),

1961 9-16 Dec. 800-1,200 o nests found (Kramer, ms.).

1962 10 June "as gbundant as ¥No nests found (Kramer and Beardsley, ms.).
in December 1961"

1964  6-7 Mar. 2,500~ 1 bird seen nest building (POBSP).
5,000
23=34 Bepk. & 500 Mo evidence of nesting found (POBSP,
5,000 BSFW) .
1965 13-14 Mar. 4,000 6 nests with young and 1 containing 3

apps found. OF 5 nests examined, 2
contained 2 young and 2 contained 3
yvoung. 8 nestlings were banded (POBSP,

BSFW) .

1966 28 July- 5,000 No evidence of breeding found (PORSP,
1 Aug. BEFW) .

1967  5-9 Mar. 5,000 42 birds captured for Introduction to

Tern and East Islands, French Frigate
Shoals (POBSP, BSFW). Eggs and young
found (Berger, 1972: 158).




Table 28, (Continued)
Population
Date of Survey Estimate Breeding Status, Remarks, and References
13-14 Sept. 5,000 Estimate based on transeet Censuses
{EEPH}.
1968 7-9 Mar, 6,600 Estimate based on transect Censuses,
Birds apparently at a peak of nesting,
Birds seen building. 13 nests found
with a total of 28 nestlings and 10
eggs. The maximum number of young in a8
nest was 4. 22 nestlings were banded
(POBSP, BSFW).
264=-27 Aug. 6,686 Estimate based on transect census
(4,881-8,491)% (BSFW).
1969 21 Mar. 2,993 Estimate based on small number of trans-
(1,913=-4,073)* act Censuges and possibly subiect to
error. I nests found, 1 with 1 egg and
1 with 1 young (BSFW),
29 May 2,987 letrestirate based on transect censuses
(2,206-3,548)% 30 May; Znd estimate based on transect
1,528 censuses & June (BSFW).
(924-2,132)%
1970 15 Aug, 2,341 Estimate based on transect censusas,
(1,637-3,045)*% Several old nests found; no evidence of
breeding noted (BSFW).
1971 18-19 Aug. 3,759 Estimate based on transect censuses.
(2,707-4,B11)*No active nests found (BSFW),
15 Sept. common (BSFW) .
everywhere
1972 16 Sept. 3,799 Estimate based on tramsect censuses
(3,009=-4 ,589) % (BSFW) ,
1973 31 July 1,318 Estimate based on transect censuses

(892-1,744)%

* Figures in parentheses Teprase
estimate at a 95% confidence 1

(BSFW) .

nt confidence limits for the pepulation
evel,
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Mammals

Only one species of mammal is known to occur at Nihoa snd its
dppearance there is uncommon.

HAWAITAN MONE SEAL Monachua schauinalandi

Etatus
Uncommon visitor. Not known to breed at Hihoa,

Observations

All cbservations of this species at Nihoa are summarized in Table
30.

Table 30. Observations of Hawaiian Monk Seals at Nihoa Ialand

Humbey
Date of Survey Seen Remarks and References
1857 23 Apr, about a On beach. Several shot by King
dozen Ramehameha IV (Paty in Emory, 1928: 9),
1940 7-15 Aug. a (Vanderbilt and de Schauensee, 1941: 8).
1953 21-22 Dec. o (Kenyon and Rice, 1959: 2133 .
1954 18 Mar. 0 (Kenyon and Rice, 1959; 217).
1957 28 Dec. 0 (Rice, 1960: 377).
1964  6-7 Mar. 1 1 lying on small beach on west side
of Adam's Bay 6 March., Adult seem
swimming offshore later in dayx{POBSE) ,
23-24 Sepe. 1 Adult swimming near land Ing aitiK{EEW,
#POBSPE) .
Y
1965 13-14 Mar. 6 3 seen each day: 2 adults, male and
female; 4 subadults, 1 fenalqkiBSFW,
POBSP) ,
1966 28 July- o " (BSFW, 'POBSP)
1 Aug.
1967  8-9 Mar. 0 {BSFW, PORSE) .
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Table 30. (Continued)
Humber

Dete af Survey Saen Femarks and References
1968 7-9 Mar. i “« (BSFH #EOBSF) ,

24=27 Aug. 0 (BSFW) .
19269 21 Mar. ] (BSFW) .

29 May 1 (BSFW}.
1970 15 Aug. 0 (BSFW) .
1971 18-19 Aug. 0 (BSFH) .

15 Sept. 1 Found basking on sandy ba&ch}%ﬂﬁ?ﬂ}.
1972 16 Sept. 3 (BSFW) .
1973 31 July & Basking on sandy beach (BSFW).
Reptiles

occur at Wihoa,
that either species has ever bred there.

HOURNING GECKO

Status

be established.

Two species of reptiles, a lizard and a turtle, are known to
Both are uncommon and there is no adequate evidence

Lepidodastyiue lugubris

Uncommon resident; probably a recent introduction that may not
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Observations

This species has only been twice seen on Nihoa. A single specimen
was collected in Eragrostis clumps in September 1964 (Beardsley, 1966:
160) and another specimen was collected im March 1965 by Walker. The
absence of observations from earlier visits, particularly those in 1923
and 1940, suggests that the species is probably a recent introduction,

L mest likely stemming from 1961 and 1962 when oil barrels, boards, and
= much other miscellanecus material was ferried to the island by the
helicopters of the HIRAN operation. The absence of mora recent ob-
a servations suggests that the gecko may not have become established on
@ the island.
.
H\\‘GREEH TURTLE Chelonia mydae
Status

Tnecomen wisitor,

Observations

Emory (1928: B) remarked that "Turtles are fairly commen [at
Wihoa]" but we have been unable to find any historical basis for his
statement. Perhaps some were seen during his visit in 1924. Recent
observations of turtles at Kihoa are few (Table 31) and indicate the
species is only an occasional visitor to the island. They are most
likely visitors from the nearby large breeding colony at French Frigate
Shoals (see Amerson, 1971: 79-92),

1

Table 31. Observations of Green Turtles at Nihoa Island

Numhber
w Date of Survey Seen Remarks and References

1964 6=7 HMar, ] (BSFW, PORSP).

23=-24 Sept. 2 Seen just offshore (BSFW, POBSP).
1965 13=14 Mar. 1 About 2 1/2 feet long (BSFW, POESP).
1966 28 July- 0 (BSFW) .

1 Aug.
1967 8-9 Mar. i 1 large turtle seen offshore on 9

March (BSFW, POBSE).
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Many persons contri
pletion of this report.

Table 31. {(Continued)
Humber
Date of Survey Seen Bemarks and References
1967 13-14 Sept. 1] (BSFW) .
1968 7-9 Mar. ik Seen swimming offshore on 8 March
(BSFW, POBSE).
24-27 fug. 0 (BSFW) . <
1969 21 Mar. o {BSFW) .
4
1970 15 Aug. 0 {BSFW) .
15 Sept. 3 2 were pEfailgq rock at the base of
the northwest cliff;/ the other was
geen swimming around the ship (BSFW) .
1972 16 Sept. i {BSFW) .
1973 31 July 0 (BSFW) .
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Appendix Table 1.

Date

Scientific vigits to Nihoa Island, 1885-1973

Personnel

Veagel

18587

1885% 22 July

1891% 26-27 May

1902% 1-3 June

5=9 Aug.

1912% 17 Dec.

1914 7 Sept.

1915 18 Mar.

1916 12 Feb.

1923 24-25 May

11=-20 Juna

Or. Rooke

Princess Liliukolani
E.M. Beckley

Serene E. Bishop
W.E.H. Deverill
sSenford B. Dole

Mr, Hall

Hr, Jaeger

Mr, Willisms

Some 200 others

Rothachild Expedition

Hetiry C. Falmer
George C. Munro

Albatross Expedition

Charles H. Gilbert (SU)%%%
Walker K. Fisher (51)
Charles C. Nutting (SUI)
John 0. Snyder (SU)

George Willett (BES)

Capt. James H. Browm (U 3)
Carl Elschner

Capt. James H. Brown (USCG)
Lt., Willism H. Munter (USCG)
4 memberg of crew

Lt. Willdam H, Munter (USCG)
Crew of THETIS

Tapager Expedition

David L. Thaanum (BPEM) (conchologist)
Theodore T. Dranga (conchologist)
Chapman Grant (naturalist)

Tenager Expedition

alexander Wetmore (BES) (ornithologist)
Willism G. Anderson (collector)
A.L.C. Atkinson (HBAF)

IWNALANT

FAALOKAT

ALBATROSS

THETTIS

THETIS

THETIS

THETILS

TARAGER

TANAGER
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Appendix Table 1.

Date

(Continued)

Pergonnel Vessael

1924 9=13 July

1936 3 Mar.

1940 7-16 Aug.

1951 July

1953 21-22 Dec.,
1954 18 Mar.

1955 21-24 Aug.

Edwin H. Bryan, Jr. (BPEM) (entomologist)

Bruce Cartwright (BEFPBM) (assistant in
bydrographic work)

Chapman Grant (BE3) (naturalist)

Charles J. Judd (forester)

Edward L, Caum (BPEM) (botanist)

Harold S. Palmer (BPBM) (geoclogist)

Eric L., 8Schlemmer (agsistant to Wetmore)

David L. Thaanum (BPBM) (comchologist)

George Higgs (cook)

C. Montague Cooke, Jr. (BPBM) (malacologist)

Tanager Expadition TANAGER

Harold 5. Palmer (BPBM) (geologist)
William G. Anderson (collector)

William Bush (collector)

Erling Christophersen (BFBM) (botanist)
Theodore T. Dranga (BPEM) (conchologist)
Kenneth P. Emory (BPBM) (archaeclogist)
Eenneth I. Hobson (collector)

A. Landgraf (topographer)

A.D, Trempe RELIANCE
B.L. Bassham (USCG)

Other members of crew

Mr. and Mrs. George Vanderbilt HAVIGATOR
Clifton Weaver

George Vanderbilt Pacific Equatorial PIONEER
Expedition

George Vanderbilt
Vernon E. Brock (HDFG)
B. Green

Eocbert E. Harry (5U)
Anita Vanderbillt
Lucille Vanderbilt

T. Ivar Vatland

Frank Richardson (UMW) BUTTOMWOOD
Frank Richardson (UW) BUTTONWOOD
Ivan T. Rainwater [USDA) AUTKAEA

George Carter
David G. Hottage
Peter Hottage

Ed Sheehan
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Appendix Table 1., (Continued)
Date Personnel Vessel
1957 28 Dec. Karl W. Kenyon (BSFW) Aerial Survey
Dale W. Rice (BSFW)
1861% 2 Mar. David H. Woodside (HDFG) PLANETREE
Baymond J. Kramer (HDFG)
10-15 Dec,  Raymond J. Kramer (HDFG)
{1600-0830)%*% GCerald Swedberg (HDFGE) FLOYD COUNTY
HIRAN II personnel
1862 10 June David B, Marshall (BSFW) STOKE COUNTY
(0615-1345) John W. Beardsley (HSPA) Helicopter
Baymond J. Kramer (HDFG)
David H. Woodside (HDFG)
1963*% 5-6 June A. Binion Amerson, Jr. (POBSP) TAWAKONL
Fred C. Sibley (POBSE)
1964 6-7 Mar. Eugene Kridler (BSFW) PLANETREE
(1000-0800) A. Binion Amerson, Jr. (POBSPE)
Loren Kroenke (UH)
Edwvard 0'¥eill (BSFW)
Ronald L. Walker (HDFG)
Gecrge 5. Wislocki (POBSP)
25 July CHARLES H.
{2a. 1000- Eugene Kridler (BSFW) GILBERT
1500}
23-24 Sept. Eugene Kridler (BSFW) BASSWOOD
(0930-1700) John Beardsley (UH)
Robert R. Fleet (POBSF)
Charles R. Long (POBSP)
Ronald L. Walker (HDFG)
1965 13-14& Mar. FEugene Eridler (BSEW) BLACEHAW
(1045=-1545) Winston Banko (POBSP)
Chandler 5. Robbins (BSFW)
Ronald L. Walker (HDFG)
1966% 18-20 Mar. Eugene Kridler (BSFW) EUTTONWOOD
Andrew Berger (UH)
Kelson Rice (HDFG)
Bonald Walker (HDFG)
28 July- Eugene Kridler (BSFW) CHARLES H,
1 Aug. Andrew J. Berger (UH) GILBERT

Richard S. Heiden (POBSP)
Ernest Kosaka (HDFG)
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Date

(Continued)

Personnel

137

Vezgel

1967 B-9 Mar.
(0945=1040)

13-14 Sept.
(0855-1420)

1968 7=9 Mar.
{1130-1030)

(0900=-1400)

1969 21 Mar.
(D900-1730)

29 May-
10 June

1970 15 Aug.
(0830-1600)

1971 18-19 Aug.
(0800-1230)

Eugene Kridler (BSFW)

C. Douglas Hackman (FOBEF)
Ernest Eosaka (HDFG)

John Maciolek (BSFW)
Richard Wass (UH)

Eugena Eridler (BSFW)
Robert Ballou (BSFW)
Jobhn L. Sincock (BSFW)
Ronald L. Walker (HDFG)

Eugene Eridler (BSFW)
Roger B. Clapp (POBSP)
Karl W. Kenyon (BSFW)
Ernest Kosaka (HDFG)
Joln L. Sincock {(BSEW}

Eugene Eridler (BSFW)

G. Brent Dalyrymple (USCG)
Richard R. Doell (UDCG)

C. Robert Eddinger (UH)
Derral Herbst (UH)

John L, Sincock [BSFW)

Eugene Kridler (BSFW)
Karl W. Kenyon (BSFW)
George Laycock (HAS)
David L. Olsen (BSFW)
John L. Sincock (BSFW)

David L. Olsen (BSFW)
Erneat Kosaka (HDFG)
James McVay (UH)
William Patzert (UH)
John L, Sincock [BSFW)
Douglas Yen (BPEM)

Eugene Eridler (BSFW)
Joseph Mazzoni (BSFW)
David L. Olsen [(BSFW)
John L. Sincock (BSFW)
David H. Woodside (HDFG)

David L. Olsen (BSFW)

David Childs (5I)

Richard Grigg (HIMB)

Robert J. Shallenberger (OI)
Jemes Vansant (UH)

William Worcester (UH)

BASEWOOD

BUTTONWOOD

TRORWOOT

BUTTOHWOOD

BUTTORWO0D

HAHI

BUTTONWOOD

TERITO
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Appendix Table 1. (Continued)

Date Personnel Vegsal

15 Sept. Eugene Kridler (BSFW) BUTTONWOOD
{1300-1800) EBrwin A, Bauer

Eenpneth §. Morris (01}

John L. Sincock (BSFW)

Eric L. Schlemmer

1972 16 Sept. Eugene Kridler (BSFW) BUTTORWOOD

(0700-1500) Russel Apple (USKPS)
Bruce Benson (HA)
Ernest Kosaka (HDFG)
David L. Olsen [(BSFW)
John L. Sincock (BSFW)

1973 31 July David L. Olsen (BSFW) BUTTONWOOD

(1030-1830) John L. Sincock (BSFW)
Leighton Tavlor (BSFW)
Thomas Telfer (HDFG)

* Mo landing made on island.

*#% Time of arrival and departure, where known, 1s listed under the

date of wisit for surveys made during the 1960's,

k&% (Clogeary of Abbreviations: BBS, Bureau of Bielogical Survey;

BEPEM, Bernice P. Bishop Museum; BSFW, Bureau of Sport Fisheries
and Wildlife; HA, Honmolulu Advertiser; HBAF, Hawalian Board of
Agriculture and Forestry; HDFG, Hawsii Division of Fish and Game;
HIMB, Hawail Institute of Marine Biology; HSPA, Hawaiian Bugar
Planters Association; WAS, National Audubon Spciety; 01, Oceanic
Institute, Waimanalo, Hawaii; POBSP, Pacific Ocean Biological
Survey Frogram; S5I, Smithsonian Institution: 8, Stanford
University; SUI, State University of Iowa}; UH, Univerasity of
Hawaii; USDA, United States Department of Agriculture; USCC,
United States Coast Guard; USCGS, United States Coast snd Ceodetic
survey; USNPS, United States National Park Service; UW, Univeraity
of Washington.
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Results of scilentific visits to Nihoa Island,
1885-1973

Besults

1858

1885

1891

1802

1912

1914

1915

1916

1923

22 July

26-17 May

1-3 Junme

3=10 Aug.

17 Dec.

7 Bepk.

18 Mar.

12 Feb.

24-25 May
11-16 June

M- O = 3T = [7

Aecording to Hillebrand (1888: 451), seeds of the
endemic palm were brought to Honmolulu by a Dr. Rooke.
We Imow nothing further of this visit.

Topographic and geologic observations, Observations
and collections of birds, none of which was sub-
sequently reported. Archaeclogical material collected
included a stone bowl and dish, a coral rubbing stone,
and a coral file,

Birds observed from offshore. 3 Red-footed Boobies
collected and other birds observed (Munro, 194la:
1941h).

Observations of birds from offshore (Fisher, 1903).

Collected offshore: corals, molluscs, hydreid,
schizopod, crabs, fish, echincderms, and bird
specimens (at least 6 birds skins representing 3
gpacies),

Observations of birds from offshore.

Igland and its geology deseribed; seeds and por-
tions of Pritohardis taken to Honolulu, Plants
collected.

Observations of birds and estimates of the numbers
present; first publighed mention of the ¥Wihoa Finch,
palm seeds collected (Munter, 1915).

Observations of birds; photographs of flora and
fauna; collected: plants; 5 specimens of the Nihoa
Finch, reported and later described by W.A. Bryan
(1916, 1917).

Observations of birds and description of the

Nihoa Millerbird (Wetmore, 192&, 1925). A new bird
distributional record froem the Jume 1923 visit was
later reported by Clapp and Woodward (19683, 109
bird specimens (skine)} of 17 species collected.
Collections of: crustacea, echinoderms, foraminifera:
fish, mollusca; marine algae, insects, vascular
plants, rocks. Geology, topography, and archaeology
described,
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Appendix Table 2. (Continued)

Date Results

1936 3 Har. Observations of birds and their breeding status.

1940  7-10 Aug. Observations and annotated bird list (Vanderbilt
and de Schavensee, 1941); photographs taken and
color movie of birde made. 48 birds of 12 species
collected.

1951 July Fieh collected; 12 Nihoa Finches captured for trans-
port to Honolulu Zoo of which 6 evidently reached
the zoo (Herald, 1952: 15},

1953 21-22 Dec. Observations of seabirds and their breeding status
(Richardson, 1957); seal census taken but nome found,

1954 1B Mar. Observations of seabirds and thelr breeding status
(Richardsen, 1957); seal census taken but none found.
Hotes on status of Nihoa Finch and Millerbird (Rich-
ardson, 1954).

1355 2I1-24 Aug. Charcoal collected for radicactive carbon dating;
3 or 4 Great Frigatebirds captured for transport to
Honolulu Zoo; plants collected; an unfinished adz
and a4 stone bowl collected; movies, photographs
gnd tape recordings made.

1957 128 Dec. Seal census taken but none found; aerial census of
albatrosses (Rice and Kenyon, 1962).

1961 2 Mar. Bird observaticns from offshora.

10-15 Dec.  Observatioms of birds with particular emphasis on
Nihoa Finches and Millerbirds; survey of vegeta-
tion with particular emphasis om status of Nihoa
Palm; vegetation photostations established; effect
of military activities investigated; plants col-
lected; seeds of Ppritchardia and Chenopodium
collected for artificial propagatiom.

1962 10 June Obgervations of birds with particular emphasis on
the Nihoa Millerbird; brief notes on vegetation;
collection of 15 species of insects and plant
associates; effect of military activities investi-
gated; photographs taken,

1963 5-6 June Birds observed offshore; 2 Bulwer's Petrels col-
lactad.
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Date

Besults

1964  6-7 Mar,

25 July

23-24 Sept.

1965 13-14 Mar.,

1966 28 July-

l Aug+

1967 8-9 Mar.

13-14 Sept.

1'95'3 ?-g .le-i-

24-27 Aug.

Observations of birds; seals and turtles censused;
refuge signs erected; vegetation photographed.
Collected: plants; limpets, and algae by Walker;

2 petrel chicks; arachnids, 99 birds of 11 species
banded.

Observations of birds and their breeding status,

Observations of birds with particular emphasis on
the millerbird; census of turtles and seals; 57
birds of 5 species banded, Collected: plants,
isopods, arachnids, insects, 1 lizard,

Observations of birds; turtles and seals cengusad;
312 birds of 9 species banded. Collecteds 1
Sooty Storm Petrel, 1 lizard.

Observations of birds with particular emphasis

on surveys of Nihea Fineh and Millerbird; turtles
and seals censused; photographs taken of terrain;
refuge asipn erected, Collected: hird epecimens;
limpets by Berger. 1,544 birds of & gpecies banded,

Observations of birds; turtles and seals censused;
43 Nihoa Finches captured by BSFW for introduction
to French Frigate Shoals:; 1 Millerbird and 486 Hihoa
Finches banded. Collected: marine inshore or-
ganisms, hippoboscid flies, 1 finch,

Observations of birds with particular emphasis on
Hihoa Finches and Millerbirds: transect CEnsuses
made of finch and Millerbird populationa; 1 gecko
and 1 finch collected,

Observations of birds with particular emphasis an
Hihoa Finches and Millerbirds; transect censuses
made of finch and Millerbird populations; turtles
censused; plants collected: 105 birds of 5 species
banded .

Observations of birds with particular emphasis on
Nihea Finches and Millerbirds: transect censuses
made of finch and Millerbird populations; turtles
and seals censused; collection of rock gamples for
analysis of magnetic properties; ocbservations of
vegetation; ecteparasites collected from finches:
42 birds of 3 species banded.
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Appendix Table 2,

(Continued)

Besults

Date
1969 21 Mar.

29 May-

180 June
1970 15 Aug.
1971 18=19 Aug.

14=15 Sept.
1972 16 Sept.
1873 31 Julw

Observations of birds, censuses of turtles and
seals; island vegetation cover mapped; partial
censuses made of finch and Millerbird populations.
2 Sooty Storm Petrels banded.

Observations of birds with particular emphasis on
Hihoa Finches and Millerbirds: transect censuses

of finch and Millerbird populations; ethnobotanical
surveys, marine survey of surrounding waters,
retrieval of current meters, vegetation photosta-
tion photographs obtained. 224 birds of 2 species
banded.

Observations of birds, transect censuses of finch
population.

Observations of birds; transect censuses made of
finch and Millerbird popiulaticnme, Offshore
marine observations.

Curgory observations made of birds, seals and
turtles. B8everal archaeclogical samples cbtained
for Carbon=14 dating.

Observations of birds, seals and turtles; transect
censuses made of finch and Millerbird populatioms.

Cursory observations of birds. Seals noted;
transect censuses made of finch and Millerbird
populations.
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Appendix Table 3. Publications on collections and studies (with
the exception of birds) made on Nihoa Island,,
1885-1973%

Protozoa

Cushman in Edmondson
et al.,

Coelenterats

Hutting, 1905,

Vaughan, 1907,

Futting, 190&.

Mallusca

Pilshry, 1927,

Dall, et al.,1938.

Anneldida

Hartman, 1966.

Arthropoda
Arachnomorpha (Arachnida)

Bryan, et ql., 1926,

Jagot, 1929,

Beardalay, 1966,

Amerson, 1968.

Reports 15 species of foraminifera collected
offshore by the Tanager Expedition,

Reports 1 species of hydroid collected
south of Nihoa by the Albatross Expedition.

Reports 6 specles of corals (Madreporia)
eollected offshore by the Albatross Expedi-
tiom.

Reports 11 species of coral (Aleyonaria)
collected by the Albatross Expedition; most
are described as new species.

Lists a barnacle collected by the Tanager
Expedition.

Lists two species of pelecypods collected
offshore by the Albatross Expedition.

Summarizes published records of polychaetes
{1 species); gives current taxcnomy.

States that bird ticks were found abundantly.

Eeports an orabatid mite (Acarina) from
collections made by the Tanager Expedition.

Beports 5 Araneids and an undetermined
peeudoscorpion from collections made im
September 1964, First record of the oc-
currence of pseudoscorpioms,

Beporte the distribution and hosts of ticks
from collections made by the POBSP.
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Appendix Table 3. (Continued)

Crustacea
Ortman, 1905. Reports a single species of schizopod
collectad in the wicinity of Wihoa by the
Albatross Expedition.
Rathbun, 1906. Reports brachyuran and macruran crsbs col-

lected ocffshore by the Albatross Expedition.

Edmondson £n

Edmondson et al., Reports 3 species of decapods collected by
1825, the Tanager Expedition.
Bryan &t al., 1926. Indicates that isopods were collected by

the Tanager Expedition.

Beardsley, 1966. Liste 2 gpecies of isopods from collections
made 1n September 1964,

Labiata (Hexapoda - Insects)

Timberlake, 1924, Records & chalcid fly collected by the
Tanager Expedition.

Bryan et al., 1926, Reports co. 67 species of insects collected
by the Tanager Expedition.

Whealer, 1934. Lists 4 species of ants on the basis of
earlier publications.

Lopes, 1938. Describes & new species of sarcophagid
fly from collections of the Tanager Expe-
dition.

Usinger, 1942. Reports 3 specles of Nyef{ws (Hemiptera:

Lygaeidae), 2 described as new, from col=-
lectiong by the Tanager Expedition.

Zimmerman, 1%48a. Lists 3 ppeciles of insects {1 thysanuran,
4 cockroaches; 1 embiopteran, and 1 earwig.
Zimmerman's various distributional records
in the Insects of Hawali series derive from
the Tanager collections, but extensively
revise taxonomy, reidentify specimens, and
identify to specles hitherto unidentified
specimens; several nmew distributional records
are listed in the series.

Zimmerman, 1948b. Liste 6 species of Hemiptera (4 lygaeids,
1 nabid, and 1 anthocorid).



Appendix Table 3.

Eoss, 1951.

Zimmerman, 1958a.

Zimmerman, 1958b.

Maa, 1962,

Hardy, 1964.

Yashimoto, 1965,

Bardwick, 1965.

Beardsley, 1966,

Maa, 1968,

EEhinﬂdEIm&tE

Figher, 1906,

Fisher, 1907.

Agassiz and Clark,
1907-1912.
Clark, 1908.

Clark i Edmondson
et al., 1925
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(Continued)

States that the embiopterid collected by
the Tanager Expedition and reported as
Oligotom: insularie (Bryvan et al., 1926)
is actually Oligotoma (Apoethonia) coeania
HEoge Bp. nov.

Lists 2 species of neoctuld moths.

Lista 1 pyralid moth and 1 pterophorid
moth.

Reporte specimens of Hippobescidae col-
lected by the Tanager Expedition.

Identifies a dolicopodid fly not specifically
identified in Bryan et gl., 1926.

Lists 2 species of eulophids (Hymenoptera:
Chalecoidea).

Describes a noctuld moth from specimens
collected by the Tanager Expedition.

BReports 110 species of insects collected in
June 1962 and September 1964, 41 of them
new distribution records. Lists earlier
racords of insects but deoes not include
Mallophaga.

Beports POBEP collections of hippoboseid
flies.

Beporte U speciles of starfishes (Asteroidea)
from collections made by the Albatross
Expedition offshore.

Becords 3 sea cucumbers (Holothuroidea)
collected by the Albatross Expedition.

Becorde 9 species of Echinolddes collected
by the Albatross Expedition.

Beports a crinod collected from cffshore
by the Albatross Expeditiom.

Reporte 3 species of Echinoidea collected
bv the Tanager Expedition
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Appendix Table 3. (Continued)

Clark, 1949.

Chordata
Vertebrata
Piaces

Snyder, 1904,

Gilbert, 1905,

Fowler and Ball,
1925

Strasberg, 1956,

Reptilia
Beardeley, 1966,

Mammalia
Paty, 1857.
Kenyon and Rice,
1959,
Rice, 1960b.

Tomich, 1969.

Flora

Beceari, 1829,

Brvan, 1916.

Reports 10 brittle stars (Ophiurcides)
collected by the Albatross Expedition.
Summarizes previous records for echincderms,

Reports 1 species collected by the Albatross
Expedition.

Becords 22 species of deep sea fishes col-
lected in the vicinity of Wihoa by the
Albatross Expeditionm.

Reports 7 species of fish collected by the
Tanager Expedition.

BEevigeg taxonomy of Hawaifan blemmiodid
fishes and records 1 species from Hihoa.

Gives first record of a lizard, Lepidodactylua

lugubris, from a collection made in September
1964,

First report of seals at Nihoa.

Beporte no seals seen during visits by
Bichardson in 1953, and 195&.

Eeports no seals seen on aerial survey
December 1957.

Beports occurrence of monk seal in March
1965.

Describes endemic palm (Pritochondia remota)
from cultivated specimen from Honolulu,

Indicates palm seeds were collected during
the April 1915 cruise of the THETIS. The
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Beceari and Rock,
1921.

Christophersen and
Caum, 1931

Magnusson, 1942

Lamoureux, 1964,

Tsuda, 1966,

Geophysical
Bighop, 1885a and b,

Elachner, 1915,

-Powers ] 19 2':' *

Washington and Keyes,
1926.

Palmer, 1927.

Eroenke and Weollard,
1965.

Archaeology
Emory, 1928,

THETIS visited Wihoa in March not April
1915 and two reports of the visit give no
indication that plants were collected then.
In actuality the seeds were collected in
September 1914 (see next entry).

Remarks on Pritchardia specimens collected
in September 1914,

Reports 20 species of vascular plants col-
lected by the Tanager Expedition.

Ligts 19 species of lichens collected by
the Tanager Expedition.

Reports that the 11 species of vascular
plants collected by the HDFG in 1962 are
represented in the 20 species collected by
the Tanager Expedition in 1923,

Reports 2 speciles of marine benthic algae
from collections made in July 1924 and
March 1964,

Gives geological and topegraphical observa-
tions made in 1885,

Gives descriptions and geologlical comments
from observations made offshore in September
1914,

Records observations on a rock specimen
stated (erroneously) to have been collected
by W.A. Bryan.

Heports results of studies of rocks collected
in 1914 and 1923.

Glves geological and topographical observa-
tions made by the Tanager Expedition.

Reports gravitvy observations made in March
1964,

Heports on archaeological work conducted
by the Tanager Expedition and summarizes
all available information,
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