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Frcaau: I. -:Joan Aidc111, clisn>vercr of the· fossil goosc- bones, standing next 
lo lithified d111H' in which the hones were found. The larg<' cave was 111aclC' during 
cxrnvation of rhe hones. Near Kalani Point, W1·st Molokai, Hawaii. 
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I N 1971 Mrs. Joan Aidcm, of Kaunakakai, Molokai, found 
a skull and other bones of an extinct species of goose 

in lithificd dunes (colianites) along t.he windward coast of West 
Molokai (Figs. 1, 2). This area was named the Desert St.rip by Went
worth ( 1925) because dunes st.retch from the windward beach, 
½ mile in width, for a distance of 5 miles inland. Two distinct 
types of dunes occur, those lithified and those composed of' loose 
calcareous sand. The two types were mapped by Stearns and Yiac
donald ( 194 7) and t.he sand-covered area renamed the Dunc Strip. 

Mrs. Aidcm took the bones to the B. P. Bishop Museum, where 
Dr. Alan C. Ziegler (1972) recognized their importance. He went 
to Molokai where he collected an articulated skeleton belonging 
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Ft CURE 2 .-Map of north coast of Molokai showing localities described in text.. 
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F1c;uRt: 3.-Map of Molokai showing location of' Dunc Strip and detailed map 
shown in Figure 2. 
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to the original goose skull, which he shipped to Dr. Alexander 
Wetmore of t.he Smithsonian Institution. It is a flightless goose 
of Plcist.occnc age and not related to the living native goose of 
Hawaii, the Nene (Bran/a snndvicensis). Fragments of another extinct 
goose skeleton were found under 80 feet of basaltic lava near Paha la, 
Hawaii islari<l, by W. 0. Clark (Stearns and Clark, 1930, p. 60) 
but it is not the same species as the one found on Molokai. The 
Hawaii islan<l bird has been described by Wetmore (1943). The 
writer was shown the Molokai fossil site by Mrs. Aidcrn an<l Dr. 
Ziegler. We arc indebted t.o Aka Hodgins, Manager of Molokai 
Ranch, Ltd., for permission to <lrive to the site. All photographs 
are by the author. 

GEOLOGY 

The goose bones have been found in several places in the 
Moomomi Beach area, but the locality from which the skeleton 
was removed and sent to the Smithsonian Institution was a lithif'ied 
dune about 130 feet from t.he ocean edge at Kalani Point a!)d 
about 10 feet above sea level. The dune is weakly cemented at 
the point where the bones were found but more firmly cemented 
higher up. The dune is the erosional remnant of a much more 
extensive dune (Fig. 3). Fossil land snails collected by Mrs. Aidem 
atUacent to the bones have a C 14 age of25,150± 1,000 years B.P., 

as determined by Dr. Robert W. Bud<lcmeier of the Hawaii Institute 
of Geophysics (Sample HIG-35; letter dated ov. 17, 1972). The 
dune consists of coarse windblown calcareous sand derived from 
shells, corals, and foraminifers. 

LOWER LITIIIFIED DUNE 

A geologic section of the rocks between the beach and the dune 
is shown in Figure 4. The oldest rocks are hard eolianite extending 
an unknown distance below sea level. An extensive platform has 
been eroded into the ancient dune about 1 foot below mean sea 
level by the present sea, and in places the sea has notched the 
dune (Fig. 5). Such features arc chiefly the work of solution·. The 
dune above sea level is very rough and contains solution pits as 
much as 2 feet deep and 2 feet in diameter. The rock is hard 
enough to be crushed for aggregate, a character of dunes on other 
Hawaiian islands which arc mid-Pleistocene m age (Stearns, 1970). 
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F1GL.RE 4.-Geologic section a1 the fossil goose locality a1 Kalani Point near 
:'\1oomomi Beach. island of :'\1olokai. H,l\raii. Bedding planes generalized. 
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F1c11Rt: :>.-Solution pitted lllinoian (?) dune limestone forming Kalani Point, 
WeM Molokai, lla,~aii. olc platform awash, made hy present sea. 
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F1c;uRt: 6.-Anri<'nt soil heel of Kawela age (?) about 5 fret above mean sea 
lcvt'I, rnntaining fo~sil land snails and roots. Bed underlies fossil goose hones at 
Kalani Point, West Molokai, Hawaii. Overlies dune shown in Figure 5. 
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Because the dune extends below sea level, it must have reached 
this place when the sea was below its present level. This eolianite 
is ten ta ti vely correlated with the Bellows Field formation of Illinoian 
age (Lum and Stearns, 1970, p. 11 ), blown inland when the sea 
was about 350 feet below present level, about 320,000 years 11.P. 

The dune was later truncated by erosion 5 to 10 feet above sea 
level, presumably by the 25-foot stand of the sea, although no 
deposits of that sea were found in the area. However, chunks of 
hard calichc lie scattered over the bench which in places is as much 
as 50 feet wide. The bench parallels the ocean and it is difficult 
to imagine wind cutting such a Oat bench. Numerous fossil tree 
trunks, mostly less than 4 inches in diameter, stand in relief on 
the bench. 

Farther west the older dunes sit. in the ocean at. the foot of 
high basaltic cliffs where the sand had to come from reefs then 
high and dry and now deeply drowned. 

SOIL BED 
A lithified reddish fine-grained soil bed 6 inches to I foot thick 

lies unconl'ormably upon the lower eolianite (Fig. 6). It is 
crisscrossed with calcareous root cast~ indicating it. was once covered 
with dense vegetation. lt. contains abundant fossil land snails and 
¼ mile westward along the beach it thickens to 3 feet and contains 
thousands of fossil snail shells (Fig. 7). Shells collected by Mrs. 
Aidcm from this latter locality have a C14 age of more than 27,000 
years II.I'., as determined by Geochron Laboratories, Inc. (Sample 
GX-2672). Dr. Richard Ku of the University of Southern California 
reports an ionium age of 28,000± 3,000 years (Letter to the writer 
dated Jan. 30, 1973), for part. of the same sample of shells sent. 
to Geochron Laboratorics. 1 This date confirms Buddemeicr's C14 

date for similar fossil snails from an outcrop 2 feet stratigraphically 
higher. The soil is windblown dust derived from a weathered basal
tic terrane but, at the locality shown in Figure 7, it contains abundant 
calcareous grains and the shells appear to have been transported 
to the site by wind or by water, or both. The soil can be traced 
in one place below sea level and, in another place, at least I 00 
feet above sea level. Possibly it signifies a great change in climatologi
cal and environment.al conditions from the present. The winds 
at present arc northeast trades and they have been dominant. for 
most of' Quaternary time, as indicated by the Dune Strip extcndit1g 
to the southwest for 5 miles (Fig. 3). The red dust had to be blown 
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from a southerly direction indicating that antitrades prevailed dur
ing it~ deposition, unless extensive soil-covered basalt lies not far 
below sea level which was exposed to trade winds during the last 
glacial epoch when the sea was lower. It is correlated tentatively 
with the soil of the Kawcla low stand on Oahu of Wisconsinan 
age (Stearns, 1970). On the west side of Kawaaloa Bay (Fig. 2) 
the soil bed splits into two layers and has a lithified dune 25 feet 
thick between them. The interbedded dune indicated that some 
"coral" sand was blown inland by trade winds during this epoch. 

UPPER LlTHIFIED DU E 

An eroded lithified dune 15 feet thick lies above the soil bed 
(Figs. 1, 4). The calcareous sand is weakly cemented for 5 feet above 
the soil bed. This condition greatly facilitated the removal of the 
goose bones which were found near the base of the dune. Fossil 
land snails occur sparingly in the bone layer. The upper part of 
the dune is fairly well cemented (Fig. I), but is much weaker than 
the hard eolianite below the soil layer. The upper dune also blew 
inland when the sea was lower. Dunes of this epoch extend for 
miles inland and are distinguished readily by their hard gray lime
stone carapace. Some have rough surfaces and caves caused by 
subsequent wind erosion. Most of the loose sand in the Dunc Strip 
has been eroded from the older dunes. Numerous deep blowouts 
occur. They generally bottom on the lithified soil layer which is 
wind resistant. The upper lithilied dune is tentatively correlated 
with the Laniloa formation of Wisconsinan age on Oahu (Stearns, 
1970). 

Bones or several other extinct and still living species of birds 
have been found by Mrs. Aidem on or above the ancient soil horizon, 
eroded out of the overlying dunes. Basalt nakcs, round beach cob
bles, and numerous of>ihi, cowrie and other shells left by ancient. 
Hawaiians are found in the blowouts. Other small fragments of 
basalt not obviously left by the I lawaiians abound in the blowouts. 
Their origin is at present unkllown. 

LOOSE SAND 

The numerous recent sand dunes are composed of loose sand 
blown from beaches. However, it is obvious from their extensive 
distribution that they arc derived mostly rrom the older underlying 
and adjacent lithified dunes, chiefly or upper dune age. 
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TSUNAMI BOULDERS 

In a swale at the end of the road leading to Kai elm Point, 
shown in Figure 2, numerous scat.tered round boulders and logs 
lie about. '10 feet above sea level 50 to I 00 feet. inland oft he beach. 
They were left by tsunami waves, probably by the waves of 1946 
and 1960. 
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F1<;1rn~: 7.-Ancicnl soil layer l'ull of fossil land snails of Kawcla age(?) abo111 
(j f'cct above mean sea level, 1/i mile west of Kalaui Point, Wcsl Molokai, 1 lawaii. 

CONCLUSION 

The fossil goose skeleton was found in a lithi!'ied calcareous 
dune with a carbon 11 age of about 25,000 years B.P., deposited 
when the sea was lower than at present. during the late Wiscon
sinan or last glacial epoch. I low long the species inhabited Molo
kai before it became flightless is unknown. 
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NOTES 

•Volu11H' XXIV or the (krasional Papers is published in honor of Edwin II. 
llr)all, .Jr., whosl' scn·il-,· to Bishop Muse11111 hcga11 i11 I !II 9. He was for many 
y,·ars Curator or Colhx1ions, a11d al pres,·nt is Ma11ager or the Must·u111's Pacific 
Scientific lnf"orma1ion C:e111,·r. A ~ymposium. at which st'vcral of the papt'rs i11 
thi~ \"<>lume Wt'rt' read. \\'as held at the Museum 011 April l'.l. 1968, honoring '.\fr. 
l\r)·a11 on th<' occasion or his 701h birthday. 

'The work do11t' h\" T. I.. Ku 011 the unrnium-~t·rics dating was supportt'd hr 
the Earth Sci1·11t·t· Scnio11. :--'ational Sric11n· Foundation, :-.:SF (;rant GA-'.{6182. 
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