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Botanical Observations on leeward Hawailian Atolls
by

1/
Charles H. Lamoureux

T. Totes on the plants of Kure Atoll

Through the courtesy of the United States Coast Guard and Dr. H. J.
Coolidge, the writer was able to visit Kure Atoll from September 12 %o
14, 1961. The observations made at thils %ime will serve as a supplement
to Dr. Clay's (see ARB no. 78) report. I wish to thank Drs. George
Butler, M. D. F., Udvardy, Robert Usinger, and Mr. David Woodside for
calling my attention to certain plants.

Since Dr. H. ¥. Clay visited Kure in October, 1959, a U. 3. Coast
Guard Loran Station has been constructed there on Green Islarpd. Among
the facilities now present on the island are a landing strip paved with
crushed coral over asphalt, a series of bulldings and a 625 foot radio
tower. As a result of the disturbances caused by activities Involved in
the construction of these facilities and the intentional and unintention-
al introduction of plants concomitant with such activities, there have
been significant changes in the flora and vegetation of the island within
the past two years. v

A1l 13 species of vascular plants collected in 1923 by the Tanager
Expedition (Christopherson and Caum, 1931) were still growing on Kure
during the present visit in 196L. OFf the six species first reported by
Clay {ARB ?8), all but Pluches odorats were collected: In addition one
presumed native species, Phyllostegla variabilis, and 22 species of newly
introduced weeds and cultivated plants are here reported from Kure for
the first time. Thus the flora now contains L1l species of vascular plants,

The Commending officer of the Loran Station informed us that approx-
imately 1500 plants for use in landscaping were £lown in from Honolulu
in March, 1961, 'Those which have survived are planted in the clearing
around the buildings and the tennis court. In addition, Cymodon dactylon
has been planted as a lawn grass and appears to be thriving. Another
200 pounds of seed of this species is being sowm o create more lawn ares.
The introduction of more shade tree species is belng congidered. Oome
of the weed species were obviously introduced with the planis from Hono-
luiu since they occur either in the cans with these plants or a short
distance from the cans and not elsewhere on the island., Other weedy
gpecies are at present restricted to road margins or other disturbed
areas and may have come in with some of the heavy construction eguipment.-
One plant of Spergularia marina found growing in the middle of the air-
strip way well have developed from a seed transported to Xure in the
landing gear of some aircraft. This Spergularis is abundant on the mar-
gins of the airstrip at French Frigate Shoal, although it has not been
reported from Midway.

1/ Department of Boteny, University of Hawali.
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During the stay on Kure the larger of the two sand islands was
visited. This island is about k00 meters long, 10 to 20 meters wide
and reaches a maximom elevation of about one meter., The vegetabion
censisted of less than a dozen scattered plents of Boerhavia diffusa
and one tiny clump of Fragreostis whitueyi wvar. caumii. " Observation of
the smaller sand island (50 m. by 10 m.) from a distance of approxi-
mately 50 meters revealed no sign of vascular plants. All other species
are restricted to CGreen Island.

Specimens cited below were collected and identified by the author
and have been deposited in the herbarium of the Bernice F. Bishop Mu-
seun, Honolulu 17, Hawaii. The initials "CHL" identify the author's
collection numbers. o specimens of cultivated plants were made. Hew
records are indicated by *.

PANDANACEAR

*Pandanus sp. Variegated variety planted near the living quarters.

GRAMINEAE

Cenchrus agrimonioides var. laysanensis F. Br. Half a dozen clumps in
one small area of the central plain, intermixed with Boerhavia and
Scaevola. CHL 1912,

*Cenchrus echinatus L. Twe plants observed, one nesr the Living
guarters; the other near the east end of the larding strip. Both
had set large queatities of seed so this plant will probably spread.
CHI, 1906.

*Chloris inflata Link. DHsturbed areas near quariers and on roadsides.
CHL 1907.

¥hloris virpgeta Swertz. Disturbed areas near quarters. CHL 1887.

Cynodbn dactvlon (L.) Pers. On dunes and beach near radar reflector
tover, an& used around quariers as lawn grass. < CHL 1866, 1884, 1885,

*Digitaria, a&ﬂ@ﬁlﬂ&lls (L.) Scop. - Disturbed areas near quarters. CHL
1564, L T ' '

*¥Eleusine indica (L.) Geertn. Disturbed areas near guariters. CHL 1888,

*frasrostis smabilis (L.) W. & A, Disturbed areas near quarters.
CH. 1l'e2,

ragrortiz varigbilis (Gaud.) otead. Fa3r1J abundant 1n open areas of
eastern~central plain. CHL 1868, 1869.

Fragrostis whitneyil var. caumii Fosb. Common in open sandy areas on
lagoon side. One clump on the larger sand island. CHEL 1861, 1867,
1870, 1893. , o T
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Lepturus repens wvar. subulatus Fosb, Several clumps near vadar reflector
tower and near east end of plain. CHL 1873.

*Setaria verticillata (L.} Beauv. One plant near the west end of the
landing strip. CHL 1906,

CYPERACEAE

*Cyperus vrotundus L. A few plants in disturbed areas near quarters.
CHL 1905.

PATMAR

*Cocog nucifera L. Seedlings planted near quarters.

CASUARTNACEAR

Casuarina equisetifolia L. In addition to the larger ﬁrees'reporﬁed by
Clay (ARB 78), several young plants are being growm around the guarters.
CHL 1886.

AMARANTHACEAR

Achyranthes splendens var. reflexa Hbd., Here and there on the central
plain., CHL 1875, 189k,

NYCTAGINACEAR

Boerhavia diffusa L. Abundant all over Green Island under and around
Sceevola bushes and.on the central plain. DBoerhavia is growing rapidly
in recently cleared areas and hasg covered the albatross ruaways which
were cleared in October 1955. It is growing through the hhck-top at
the east end of the landing strip. About a dozen plants are growing
orn the larger sand island. CHL 1860, 1876, 1877, 1881, 1882,

CARYOPIY LLACEAE

*Bpergularia marina (L.) Griseb., One plant growing in the center of
the landing strip, a few others noted along the road leading to the
radio tower. CHL 1910.

CRUC IFERAE

lepidium ¢~waihiense C. & G. Aoundant on the central plain and invading
areas recently cleared for installation of radioc tower guy wires
CHL 1872.
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ZYGOPIYLLACEAE

Tribulus cisitoides L. Here and there in the central plain and on road-
sides. CHL 187h.

EUPHORBIACEZAR
*Codiaeum sp. Cultivated near quarters.
*Ruphorbia glomerifera (Millsp.} Wheeler. Weed in cans with cultivated

plants near quariers and spreading into open areas nearby. CHL 1063,
150k .

MALVACTAR
*Hibigecus sp. Cultivated near quarters.

*Thespesia populnea {(L.) Sol. Cultivated near guarters.

COMBRETACEAR

*¥Terminalia catappa L. Cultivated near guarters.

APCCYNACEAE

*erium oleander L. Cultivated near quarters.

CCONVCLVULATEAT

Teomoea indica (Burm. f.) Merr. Common on central plain. CHL 1880,

BORAGTHACEAR

Vesserschnidia argentea {L.7.) Jonnston. Several trees neayr eastern
tip of islend, one on gouth-central part. CLL 1895.

LABIATAR

*¥Phyliostegla variabilis Bitter. Two sterile plants were found on the
central plain growing in a pateh of Beerhgvia diffusa and Sclanum
nelsoni about 100 meters from the tennis courts. The vegetative char-
acters match those of Phyilostegla variabilis, a species previously
recorded only from Ilaysan and Midway. Certain identification, however,
awaits the collection of fertile material. CHL 1926.
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SOLANACEAR

Solanum nelsoni Dunal., Conmmeon around edges of and occasionally in
Scoevola thickets on central plain. CHL 1878, 1879, 1898.

Solanum rigrum L. Cbmmon on central plain, egpecially in disturbed
areas. CHL 1897. - o :

CUCURBITACEAE

Sicyos hispidus Hbd. Common on central plain. CHL 1899 ~ 1903.

GOODENTACEAE

Scaevela sericea Vahl., Abundant all over island forming dense thickets
from one to three meters high. CHL 1871, 1890, 1891.

COMPOSTTAR

*Conyza bonariensis (L.) Crong. One climp noted near quarters.
CHL, 1909. T

*Emilia javanica (Burm.) Rob. Weed in cans with cultivated plants
near guarters and spreading into open areas nearby. CHL 186k,

*naphalivm san&wicensium Gaud. Abundant in recently cleared areas
around quarters. CHL 1889, 1892.

¥Helianthus annuy L. Cultivated near guarters.

Linochaeta integrifolia (MMutt.) CGray. .  Common on:central plain, moving
into disturbed areas. CHL 1911. :

*#3Sonchus oleraceus L. Disturbed areas near quarters. CHL 1883,

Verbesing encelioides {Cav.) B. & H. Several vlants near radsr reflec-
tor tower and spreading onto nearby lagoon beach, with seedlings also
present in disturbed areas near quarters. CHL 1896.

The disturbed areas, which are the places vhere the greatest veget-
ational changes are to be expected, are of four general types:

a. Margins of roads and landing strip. Boerhavia diffusa has
covered most of the margin of the landing strip, with Tribulus
cigtoldes and scme of the weedy grasses occurring as scattered
individuals., Along the roadsides Boerhavia i scumewhat less
abundant with a larger proportion of weeds. In one place vhere
a road is cut through a sand dune, Eragrostis whitneyl var.
coumii is growing well,
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b. Albatross runways. These were clearsd in October, 1959. The
parts which were not obliterated by the landing strip are now
partially to completely covered with Boerhavia.

c. Cleawings esround living quarters. GCnaphalium sandwicensium is
extremely sbundant in areas where Cynodon dactylon has not been
planted., Euphorbia glomerifera, Emilia javaricsa, Convza bona-
riensis, snd Pragrostis amabilis were found only here at the
time the study was made,

d. Clearing around radio tower. A geries of cleared strips a few
meters in width radiate out from the base of the tower to the
guy-wire anchors. These strips cut through most of the eastern
pert of the central plain. Bgerkavis diffusa, Lepidium
o-wgihiense, Lipochaeta intERfllOllu, and Solanum nigrum ave

moving into these areas.

It is too early to predict the total fmpact of the recently intredu-
ced plants on the indigenous species. However, if no further major con-
struction occurs, most of the indigenous plant specles are present in
numbers large enocugh that they do not appear tc be in immediate danger.
There are two exceptions to this statement, Cenchrus sgrimonicides var.
Jaysanensis and Phyvllostegia variabilis (3f our plant proves to be this
species). Cenchrus is no longer to be found on Iaysan and has not been
coilected on Midway since 1902. The Tew plants remaining on Kure should
receive gome measure of protection., TPhyllostegia is also extinet on Lay-
san and has not beer collected on Midway since 1923. The Xure plant
ghould be watched to verify the determination and should also be protecteds

FPhoto:  Creen Island, Kure Atoll, vznw-from SOUtuWGSt 1961, showing
airstrip and installations.

Photo courtesy of U. 5. Coast Guard.
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IT. Vascular plante of Tern Island, French Frigate Shoal

Tarough the courtesy of the Uaited States Coast Guard and Dr. Harold
T, Coolidge, the avthor was able to visit Tern Island on September 2, 19061,
Since only half an hour ashore was available, during which time a circuit
of the island was made, the observations reporied here should be consid-
ered ag "preliminery"”. T wish to express my eppreciation to H. Ivan
Rainwater who supplied me with a list of his collections from French
Frigate Shoal, and to Dr. V. J. ¥Xrajina and Miss Marie Neal who assisted
in the identification of the material dezignated here as Atriplex nwel-
leri. ‘

French Frigate Shoal, szbout 480 mies northwest of Horolulu, is a
crescent~-shaped atoll on which are a nugber of sand islets. A few wmlles
to the southwest are two rock islets, remnants of the original volcanic
island. Tern Isiand, one of the sand islets (230 54t M., Lat., 166° 19°
W. Long.), is now the site of an airstrip and a United States Coast Guard
loran station.

The botanical history of Tern Island is brief. The Tensger fxpedi-
tion in 1923 (Christophersen and Caum, 1931) found five species of
vascular plants growing there: ILepturus repens, Chenopodium sandwicheum,
{now C. cahuense), Boerhavia diffusa, Portulaca lutes and Tribulus cisto-
ides. During World War IT the alrstrip was constructed and some time
“later the loran station was bullt. H. Ivan Rainwater made plant collec-
tions on Tern and other lslands in October, 1953, The second published
observations were by Svihla {1957), who vieited the island in 1956, and
reported that the flora consisted of "various grasses”, Ipomoeaz pes-
caprae, Scaevols (prdbably 5. sericea although no species was cited),
and cultivated plants of Cocos nucifera and Casuarinag sp.

Most of the surface of Tern Island is now occupied by the crushed
coral airstrip which is 3100 feet long and drops off sharply into the
water at the east and west ends. Along the south edge of the airstrip
is an unpaved area 10 to 50 meters wide on which the living quarters are
located., There is an extensive sandy beach along the south shore. On
the north edge of the airstrip the unpaved areza is up to 20 meters wide
and there are only a few small sandy beach areas. The island is about
two meters high. It is likely that little, 1if any, of the surface of the
island was left untouched when the airstrip was constructed (see note p. 10)

The unpaved area south of the ailrstrip is ratiher densely covered
with shrubs of Messerschmidia argentea and Pluchea odorata, and an herb-
aeceous cover in which the predominant species are Ipomcea pes-caprae,
Boerhavis giffusa, Cenchrus echinatus, Setaria verticillata; Sonchus
oleraceus, and Conyza bonariensis. OFf less frequent occurrence here are
Bleusine indica, Lepturus repens, Portulaca lutea and P. oleracea. One
Targe clump of Scaevola sericea is present soutuwest of the living
gquarters. Spergularis marinag is abundant on the margins of the airstrip,
The unpaved area on the north side of the isiand is less densely vegetated
than that on the south. Pluchea odorata is present, but the shrubs are
widely scattered. Very few plants of Messersgchmidia drgentea are present.
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The herbaceous species are the same as those on the south except that

Iribulus cistoldes and Cynodon dactylon are alsc nresent on the north.
Atriplex muelleri was found only in a single locality at the west end
of the asirstrip.

Cultivated plants around the Coast CGuard quariters include Cocos
nucifera, Casuarina equisetifolia, Ficus sp., Coccoloba uvifers, and
Plumeria obtusa.

Of the Tive species noted by Christophersen and Caum (1931) for
Tern Island all:but Chenopodium caliveuse were collected in 1G0L. The
four species named by Svihla (1957) were still present. Fourteen addi-
tional species of weeds and cultivated plants are reported here for the
Tirst time. The flora now containg 22 species of vasculsr plants.

While it is impossible to determine the modes of introduction of
the weedy species, it seems likely that the seeds of some of these came
to the island in the Boil which was reportedly brought there from Hono-
lutlu (Svihla, 1957). Homolulu was probably the place from which the
cultivated plants were obtained. Other weedy species may have reachad
Tern Island accidentally via construction equipment, aivcrsft, or per-
sonnel., One canuot ccompletely discount the possibility of '"natural"
dispersal by wind, birds, or ocean currents. However, most of the weedy
specles were present in the main Hawaiien Islands for many vears before
1923, but the species were not found on French Frigate Shoal then. Thus,
the veeds appeared there only after man began to make frequent visits.

The specimens cited belowv are deposited ia the herbariuvm of the
Bernice P. Bishop Museum, Honolulu 17, Hawaii. The initials "CHL"
identify the author's collections made on Septenber 2, 1961. The init-~
tals "HIR" indicate that the species wes collected by H. Ivan Rainwater
in October, 1953; "AS" indicates the species was collected by Artiur
Svihla in February, 1956. The collections of Rajnwater and Svikla were
not nunmbered. New records are indicated by #%, ‘

GRALITNEAR

*Cenchrus echinatus L. (HL 1661,

*Cynodon dactylon (L.) Pers. CHL 1673.

¥Tleusine indica (L.) Geerta. CHL 1662, AS.

Lepturus repens (Forst.) R. Br. ver repens. CHL 1668, 1674, HIR, AS.

*Setaris verticillate (L.) Beauv. CHL 1669, 1670, HIR, AS,

PAIMAL

Cocos nucifera L. (Specimens not collected)s
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CASUARINACEAE

Casuavine equisetifolia L. CHL 1651,

MORACTAE

*Ficus sp. CHI 1659.

POLYGONACEAE

*¥Coccoloba uvifera (L.) Jacq.  CHL 1660,

CHENOPODIACEAE

*Atriplex muelleri Benth. CHL 1654, HIR.

NYCTAGINACEAR

Boerhavia diffusa L. CHL 1671, 1675, HIR, AS.

PORTULACACEAR

Portulaca lutea Sol. CHL 1667, HIR.

¥Portulaca oleracea L. CHL 1666,

CARYOPHYLLACTRAT

¥Spergularia marine {L.) Griseb. CHL 1663,

ZYGOTPHYLLACEATR

Tribulus cistoides L. CHL 1652, HIR, AS,

CONVOLVULACEAR

Ipomoca pes-caprae (L.} Sw. CHL 1658, HIR.

APCCYIIACEAR

¥Plumeria obtusa L. CHL 1650.

BORAGINACEAL

Mlegserschmidia argentea (L.f.) Johnston. CHL 1653, HIR.
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GOODENTACEAR

Scaevola sericea Vehl. CHL 1656, HIR,

COMPOSITAR

*Conyza bonariensis (L.) Crong. CHL 1655, 1665,

¥Pluchea odorata (IL.) Cass. CHL 1657, 1672, HIR, AS.

*Jonchus oleraceus L. CHL 166h, AS,
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Note ~~ The statement on p. 7, "It is likely that little, if any, of the
surface of the island was left untouched when the airstrip was con-
structed,” hag recently been confirmed by Dr. Vernon E. Smith of
Kaneohe, Hawaii. Dr. Smith tells me that he spent seversl days on
Tern Island in 1948, at which time he did not observe any higher
plents growing on the island.





