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I. Notes on the plants  of Ilure Atol l  

Through the courtesy of the United States  Coast Guard and Dr. I?. J. 
Coolidge, the wri ter  was able t o  v i s i t  Kure Atoll  from September 12 t o  
14, 1961. The observations made at t h i s  time w i l l  serve a s  a supp!.ement 
t o  Dr. Clay's (see RRB no. 78) report. I wish t o  tliaalr D r s .  George 
Butler, M. D. F. Udvardy, Robert Usinger, and -. David Woodside for  
ca l l ing  my at tent ion t o  cer ta in  plants. 

Since Dr. 11. 3'. Clay v i s i t ed  Iiure i n  October, 1959, a U. S .  Coast 
Guard Loran Station has been constructed there on Green Island. Among 
the f a c i l i t i e s  now present on the is land are  a landing s t r i p  paved with 
crushed coral  over asphalt, a ser ies  of: buildings and a 625 foot  radio 
tower. As a r e s u l t  of the disturbances caused by a c t i v i t i e s  involved i n  
the construction of these f a c i l i t i e s  and the  intent ional  and unintention- 
a l  introduction of plants  concomitant with such ac t iv i t i e s ,  there ha-re 
been s ignif icant  changes i n  the f lo ra  and vegetation of the is land within 
the past  two years. 

A 1 1  13 species of vascular plants  collected i n  1923 by the ~.&&er 
Expedition (Ckristopherson and Cam, 1931) ?rere S t i l l  gr06ring on Kure 
during the present v i s i t  i n  1961. O f  the s i x  species f i r s t  reported by 
Clay (ARB 78), a l l  but Pluchea odorata were collected. In addition one 
presumed native species, Phyllostegia var iab i l i s ,  and 22 species of newly 
introduced weeds and cul t ivated plants  are  here reported from I<ure for  
the first time, .Thus the f lo ra  now contains 41 species of vascular plants. 

The Commanding o f f i ce r  of the Loran Stati-on informed us t h a t  approx- 
imately.1500 plants f o r u s e  i n  landscaping were f l o w i n  from Honolulu 
in  March, 1961. Those which have survived are  planted in  the clearing 
around the buildings and the tennis court. In addition, Cynodon dactylon 
has been planted a s  a lawn g r a s s  and appears t o  be thriving. Go the r  
200 'pounds of seed of t h i s  species i s  being so'm t o  create moire l a m  a r e a  
The introduction of more shade t r e e  specles is being. considered. Some 
of the weed species were obviously introduced witn the plants from I-Iono- 
l u l u  since they occur e i the r  i n  the cans with these plants  o r  a short  
distance from the cans and not elsevhere on the island.. Other veedy 
species a.re a t  present r e s t r i c t ed  t o  road ma.rgins o r  other disturbed 
areas andmay have come i n  witn some of the h e a v  construction equipment. 
One plant  of Spergularia marina found growing i n  the middle of the a i r -  
s t r i p  may well have developed from a seed transported t o  ICure i n  the 
landing gear of some a i r c ra f t .  This S p r g u l a r i a  i s  abundant on the mar- - 
gins of the a i r s t r i p  a t  Trench Frigate Shoal, altnough it has not been 
reported from Midway. 

. . 

IJ Department of Botany, University of Hawaii. 



Ih~r ing  the s tay  on !<me the la rger  of tke two sand islands was 
vis i ted.  This is land is about 403 xe te rs  long, 10 t o  20 meters wide 
and reaches a maxiu~vm elevation of ab0u.t one meter. l%e vegetation 
consisted of l e s s  t h n  a Ctozen sca t te red  p l z r ~ t s  of Boerhavia d i f fusa  

-, - -. - .- 
and one t i n y  clump of Eragrostis tihitiieyi var. c a m i i .  Observation of - .- 
the smaller sand i s l a n r m  by 1 0 m . f r o m  a distance of approxi- 
mately 50 meters revealed no sign of v a s c d a r  plants.  All  otner species 
are  r e s t r i c t e d  t o  Green Island. 

Specimens c i t ed  be lo^? col lected and ident i f ied  by the author 
and have been deposited i n  the herbarfurn of the  Eernice P. Bishop Mu- 
seiun, Honolulu 17, Liavaii. The i n i t i a l s  "CiG" ident i fy  the author 's  
collection numbers. No specimens of cul t ivated plants  w r e  made. New 
records a r e  indicated by *. 

*Pandanus sp. Variegated var ie ty  planted near the l iv ing  q~arr ters .  

Cenchms agrimonioicies var. laysanensis - F. D r .  Half a dozen cl~tmps i n  
one small area  of the cen t ra l  plain,  interxixed with Eoerhavia and 
Scaevola. CIiL 1912. -- 

*Cenc!nws ecxiinatus L. ~ \ T O  plants  observed, one near the liv?.ng 
quarters, the other near the e a s t  end of the landlng s t r i p .  Both 
had s e t  large q~ianti'ties of seed so t h i s  . .  . plan t  w i l l  probably spread. 
CHL 1908. 

*Chloris i n f l a t a  Link. Xsturbed areas  near quarters and on roadsides. 
CHL 1907. 

Whloris v i rga ta  Svartz. Disturbed areas  near quarters. CHL 1887. 
~. 

Cynodon d l?&% (L.  ) . Pers. On 3-mes and beach ilear radar re f lec tor  
tover, and used arounii quarters a s  lawn grass. : CIIL 1866, 183k, 1685. 

*Dip;i%aria,. ---- sanmina l i s  (L. ) Scop. Disturbed areas near quarters. CHL 
1664. 

*Elmsine -- -- indica ( L . )  Gaertn. Disturbed areas near qdarters. C I Z  1888. 

*Era.?:-.-oatis --.. .- amabilis (L .  ) !.I. 8:. A. Disturbed areas near quarters. 
Cy. st:., 

I_) .<...., 

Eragr?.:;!s- ::+riabilis (Gaud;) Stead. Fa i r ly  abundant i n  open areas of 
eas- ern-central plain. CHI, 1868, 1859. 

Eragrostis whitneyi var. cauniii - Fosb. Common i n  open sandy areas or, 
lagoon sicie. Oce c l m p  on the la rger  sand island. CIIL 3.861, 1867, . . 

1870, 1893. 



Lepturus repens var. svbulatus Fosb. Several clumps near radar re f lec tor  
tower and near ea s t  end. of pla in .  CIlL 1873. 

\ +Setaria v e r t i c i l l a t a  (L. J Beauv. One p lan t  near the west end of the 
landing s t r i p .  CI& 1906. 

e m e r u s  rotundus L. A few plants  i n  disturbed areas near quarters. 
CHL 1905. 

xC= nucifera L. Seedlings planted near quarters. 

CASUARINACEAE 

Casuarina equiset i fol ia .  L. I n  addj-tion t o  t he  la rger  t r e e s  reported by 
Clay (ARB 78), several  young plants  a r e  being @arm around the quaxters. 
c m  1886. 

Achyranthes splendens var. rcf lcxa h%d. liere there  on the cen t ra l  
plain.  C 3 L  1875, 1694. 

Boerhavia dif fusa L. Abundant a11 over Green Island under and around 
Scaevola bushes a.nd.on the cen t ra l  plain.  Doerhavia i s  growing rapidly 
i n  recently cle.wed axeas and has covered the a lbatross  runways 7,rhich 
were cleared i n  October 1959. It is gro?.rfng through the &ck-%op a t  
the eas t  end of the landing s t r i p .  About a dozen plants  are  growing 
on the la rger  sand island. CHL 1860, 187G, 1877, 1081, 1882. 

. . 

JCSpergu1a.rj.a mar3.m (L.) Griseb. One plant  growing i n  the center of 
the landing s t r i p ,  2 few others noted along the road leading t o  the 
radio tower. CHL l9lC. 

kpidium o-vaihiense C .  & S. Kaundaot on the cen t r a l  p la in  and invading 
areas recently cleared f o r  ins ta l la t ion  of radio tower guy wires. 
C I ~ L  1872. 



Tribulus c is toides  L. Here and there i n  the ceiltral plain and on road.- 
sides. C;& i8711. 

Wodiaeum -.-- sp. Cultivated near quarters. 

"Euphosbia glomerifera (ivlillsp. ) iv?lee!.er. Veed in  cans with cult ivated 
plants  near quarters and spreading in.to open areas nearby. CXL 1.863 J 

1goLr. 

MALVACrn 

Wibiscus sp. Cultivated near quarters. -.- 

qllespesia  populnea (C.) Sd. Cultivated near quarters. 

C0M3B.E'iC'lC%~U 

?i'erminali.a - catappa L. C-~.ltivated near quarters. 

APGCY%JACZM 

*Nerium -- oleander L. Cultivated near quarters. 

C O I ~ ~ ~ L T T J L ~ ~ ~ ~ ;  

- 
lponioea indica (Bum., f .  ) Merr. Common on central. plain. CHT, 1080. - 

Nesserschmidia -- arrjentea. ( L . f . )  Johnston. Several t rees  near eastern 
t i p  of island, ore on south-central past. CRL 1895. 

*Phyllostegia var iab i l i s  Bi t ter .  Bio s b r i l e  plants Irere found on the 
cent ra l  plain groi.rir?g il a pat& of @cerhavi.a cliffusa and Sol<mum 
nelsoni about 100 meters from the '~en r~ i s  co i i t s .  The vegetative char- 
Lcters match those of Pnyilostegia v a ~ i a b i . ~ i s ,  a. species previously 
recorded only from La;rsan a:ld k1id:ray. Certain ident i f icat ion,  hovever, 
awaits the collection of f e r t i l e  material. C I S  1926. 



Solanum nelsoni h a l .  Common around edges of and occasionally i n  
Sca.evo1a thickets  on cen t ra l  plain.  C I S  1878, 3.879, 1898. 

Solanum L. Common on cen t ra l  plain, especial ly  i n  d i sbxbed  
areas. Cm 1897. 

CUCUXBITAC~ 

Sicyos hispidus Hbd. Common on cen t ra l  pla in .  CMc 2.899 - 1903. 

Scaevola ser icea Vahl. Abundant a l l  over i s land  forming dense thickets  
from one t o  three meters high. C E L  1871, 1890, 1891. 

*Conyza bonariensis (L.) Cronq. One clump noted near quarters. 
CHI, 1909. 

*Emilia .iavanica ( B U ~ . )  Rob. Weed i n  cans i i i th cul t ivated plants 
near quarters and spreading in to  open areas  nearby. CHL 1864. 

Gnaphalitun sand~,ricensium Gaud. Abundant i n  recently cleared areas 
a r o u n ~ ~ u a r t e r s .  Cm 11789, 1892. 

-X.flelianthus I,. Cultivated near quarters.  

Linochaeta i n t eg r i fo l i a  (Sut t . )  Gray. Comon on cen t ra l  plain, moving 
in to  disturbed areas. CIiL 1911. 

Wonchus oleraceus L. Disturbed areas near quarters. CKL 1803. 

Verbesina ence1i.oides (CZV. ) B. & W. Several plants  near radar ref lec-  
t o r  tower and sp~acltng octo nearby lagoon beach, riith seedlings a l so  
present i n  disturbed areas near quarters. CHI. 1896. 

?he disturbed areas, vhich are  the places where tne greates t  veget- 
a t iona l  changes are  t o  be expected, a r e  of four general types: 

a.  Wrgins of roads arid landing s k i p .  Boerhavia dif fusa has -- 
covered most of the margin of the lan.nding s t r i p ,  r.rith rTribulus 
c is toides  and some of the wedy grasses occurring a s  scat tered 
individuals. Along the roadsides Boerhavia i s  sotuewhat l e s s  
abundant with a la rger  wooortion of treeds. In  one olace where - - -  A 

a road i s  cut  through a sand dune, Eragrostis  whitneyi var. 
caumii i s  grotring well. 



b. Albatross runways. These were c3.eared i n  October, 1955). Tne 
pa r t s  which vere not ob l i te ra ted  by the landing s t r i p  are nov 
pa.rti.al1.y t o  completely covered t i i th Rcerhauia. --- 

c. C l e w i n g ~  around l i v ing  quarters. Gn2hali;un santhicensi~un i s  
.A,.- -- 

extremely abumdant i n  areas where ~:modoii dacty1.on has not been _. 
planted. Euphorbia -.--- g l o ~ ~ e r i f e r a ,  F r n i l i s  Javan.ica, C o i x ~  b z -  
rielis& and Eragros-tis amabilis r.7eere f0ur.d only here a-t the  -- pp 

time tile study vas made. 

d. Clearing around raMo tower. A sei5es of cleared s t r i p s  a few 
meters i n  width rad ia te  out frmi the base of the  tower t o  the 
guy-wire anchors. Yhese s t r i p s  cu-t through most of the eastern 
?a r t  oi" the cen t r a l  plain.  gcer1:avia c l i f ~ s ~ ,  L e 3 i d i 1 ~  
o-waihiense, Li.ochaeta &n.tepsifolia, and Solanum ni.grum are  -- 
moving in to  these areas. 

It i s  too ea r ly  t o  predict  t h e  t o t a l  impact of the  recent ly  introdu- 
ced p lan ts  on the indigenous species. Hovever, i f  no fur ther  major con- 
~ t r i lCt i0n  occ~lss, most of the indigenovs plant species are  presen-t i n  
numbers large enough tha t  Cney do not appear t o  be i n  immediate danger. 
T'here a r e  two exceptions t o  t h i s  statement, Cexhrus  a ~ i m o n i i ~ i d e s  var. 
1.aysanensis arid I 'hyllostegia va r i ab i l i s  ( i f  our p l a t  proves t o  be t h i s  
species).~enchrus i s  no l o n F r  t o  be fovnd on liwsan and has not 'beeil --- 
col lected on Iviiil'~ia:v s i x e  1902. The few clmts reciaininrc on Ifin-e should - - 
receive some measure of pro-tection. F h y l . l o s t e ~ i ~  i s  'also ext:',i.:c-t on Lay- 
san 2nd has not beec col lected on Mid<Gy 'since 1923. The ;iure plant 
should be rcatched t o  ver i fy  the dee';eruination and should a lso be .prgtectecl 

Photo: ' Green Is la id ,  &re ~ t o i i ,  view from sontiiwest 1961, sho:iln& 
a i r s t r i p  and ins ta l la t ions .  

Photo courtesy of U. S'. Coast G1.iard. 





TI. Vascular plants  of Tern Island, French Frigate Shoal --.-- -- 
Through the courtesy of the  United States  Coast Guarcl and Er. Harold 

F. Coolidge, the author was able t o  v i s i t  Tern Isla.rd on Sestember 2, 1961. 
Since only half  an hour ashore was available, dilring which time a circul-t 
of the  is land was made, the observa-Lions reported here should be consid- 
ered a s  "preliminary". I wish t o  express my 2,ppreciation t o  I!. Ivan 
Rainwater who supplied me with a l i s t  of h i s  collectio!ls f r o m  French 
Frigate  Shoal, and. t o  Dr. V. J. Kra,jina and Miss Ymie &a1 who ass i s ted  
i n  the iden t i f ica t ion  of the material  designated here as  Atriplex mml- -- 
g. 

French Frigate Shoal, about 480 milr-s northvest of IionoLuLu, i s  a 
crescent-shaped a t o l l  on iihich ai-e a nuxriner of scind i s l e t s .  A few miles 
t o  the southwest are  tmo rock i s l e t s ,  reimants of the or ig ina l  volcanic 
island. Tern Island, one of the sand i s l e t s  (23O 54' 1V. kt., 1 6 6 O  19 '  
:.i. Long.), is now the s i t e  of an a i r s t r i p  and a United States  Coast Guard 
loran s ta t ion .  

The botanical  his tory of Tern Isl-and i s  br ie f .  !Che Tmager fipecli- 
t ion  j.n 1923 (Christopilersen and Cam, 1931) found f ive  species of 
vascular plants  growing tnere:  Lepturus repens, @mopodium - sandvicheum 
(now C. - oahuense), Boerhavia dif fusa Portulaca lu t ea  and Tribi lus  c is to-  -- --) -.-- - -- - 
id.es. Curina World War 11 the airstriz, was constructed and some tkae - ~~ ~ - - - 
l a t e r  the  loran s ta t ion  was b u i l t .  K. Ivan i3ain~rater made p lan t  collec- 
t ions  on Tern and other islands i n  October, 1953. The second published 
observations were by Svinla (1957), wino v i s i t e d  the is land i n  1356, and 
reported t h a t  the  f l o r a  consisted of "various grasses", Ipomocn pes- 
caprae, Scaevola (probakly 5. ser icea although no species ms c i t f d ) ,  
and cul t ivated plants  of Cocos nucifera and Casuarina sp. - ---- 

Most of the surface of Tern Island is now occupied by the crhshed 
cora l  a i r s t r i p  which i s  3100 f e e t  long and drops off sharply in to  the 
water a t  the  ea s t  and. west ends. Along the  south edge of the a i r s t r i p  
i s  an unpaved area 10 t o  50 meters 1.ricJ.e on rrhich .the l iv ing  quarters are  
located. There i s  an extensive sandy beach a.long the south shore. On 
the north edge of the a i r s t r i p  the  unpaved area i s  up t o  20 ~ ~ e t e r s  wide 
and there  a r e  only a few small sandy Seach areas. The is land i s  about 
two meters high. It i s  l i ke ly  t h a t  l i t t l e ,  if any, of -the surface of the 
is land was l e f t  untouched rrhen .the a i r s t r i p  tias constructed (see note p. 10). 

The unpaved area south of the a i r s t r i p  i s  ra ther  densely covered 
with shrubs of Messersckmidia --.- arge!.ltea and Piv.chea odorata, and an herb- -- --- 
aceous cover i n  which ';he pred.oxinmt species are  Ipomoea pes-capme, -- -- 
Boerhavia p i  d i f h s a  Cenchrus ecliina-tus 7 Setar ia  vertici13.ataj Sonchus 
oleraceus, and Conyze 'oonariensis. -- Of l e s s  frequent occurrence here are 
 leus sine J ilidica Lepturus -- repens; Portu1:aca l i ~ t e a  and I?. oleracea. One -- 
l a rge  clump of -- Scaevola ser icca is presen-t oT the l i v ing  
quarters.  -. Spergdaria.  marina i s  abmilant on the margins of the a i r s t r i p .  
iChe unpaved =ea on the north s ide of the i s land  is l e s s  densely vegetated 
than t h a t  on the souVn. Pluchea odorata is present, but  the shrubs we 
widely scattered.  Very few p l a n t ~ s s e r s c ~ ; ~ i d i a  - Eirgentea are  present. 



The he~~baceous species are  the s m e  as  those on .the south except t ha t  
5Yibulm cis toides  and Cpodon dactylon are  a l so  !>resent on the north. ---. 
Atriplex oluelleri was found on2.y i n  a single Locality a t  the iest end 
of the  a i r s t r i p .  

Cultivated plants  around the Coast Gcard quarters include Cocos 
nucifera, Casuarina e q ~ ~ i s e t i f o l i a ,  -2 p Coccolol~a uvifera, and 
Plumerie obtusa. -- 

Of the f i ve  species noted by Christophersen and Cz,m (1931.) for  
Tern I s lmd a l l :  but  Chenopodit~m oahuer~se were collec-ted i n  l$l. Ele -.-- 
foul. species named by Svihla (19571 riere s t i l l  present. Fo:t~teen ad&- 
t i ona l  species of weeds and cul t ivated plants  are  reported here for  the 
first time. The f l o r a  nox contains 22 s?ecj.es of vascular p l a i t s .  

While it is  iinpossible t o  determine the modes of intrsdvction of 
the  wedy species, it seems l i ke ly  t h a t  the  seeds of some o:? these came : 

t o  the is land i n  the  s o i l  which vas reportebly brou@t there from >lono- 
IriLu (Svihla, 1957). I i ~ n o l ~ ~ l u  'i?as probably the place from vhich the 
cul t ivated plants  were obtained. Other weedy s l~ec ies  may have reached 
Tern Island accidentally ~ i a  construction equipment, a i r c r a f t ,  or  per- 
sonnel. One cannot cor~pletely discount the possi3i . l i ty of "natural" 
dispersal  by wind, birds,  o r  0cea.n currents. Bor,rever, most of the i.i.7eedy 
species were present i n  the  main Hawaiian Islands f o r  many years before 
1923, but the species were not found oil French Frigate %oal then. Thus, 
the weeds appeased t:lere only a f t e r  man Segan t o  1nal.e frecpent visi . ts .  

The specimens c i t ed  'oelori are  de2osited ifi .l;:le herScwit)m of the 
k r n i c e  P. Bishop Museum, I!onolulu 17, Iiavaii. X:?e i n i t i a l s  "CIiZ" 
iden t i fy  the author 's  collections made on September 2, 1961. m:e inLt- 
i a l s  "HIR" indicate t h a t  the  species 1.7as collected 3y  H. Ivan Rainmter 
i n  October, 1353; "AS" illdicates the species was collected by lirtliur 
Svihla i n  February, 1956. The collections of' Rajhtater and Svihla 7.7ere 
not numbered. New recorclc, are  indicated by *. 

"Cenchrus -- echinatus L. CXL ~ 6 6 1 .  - 
Wsmodon --- dact:jlon (L.) Pers. CKL 1673. 

*Eleusine 5.ndica (L.) Gaertn. CKL 1662, AS. 

Lepturus repem (Forst .)  R. &. va? ~ p ~ s S .  CIIL 1668, 1674, HIK, AS. 

*Setaria ver t ic i l l -a tz  (L.) Eeauv. CHT, 1663, 1679, EI'IR, AS. 

P m  

COCOS nucffera L. (Specimens not collec-Led). 



POLYGO8ACEA.E 

Woccoloba -- uvifera (L. ) Jacq. C I E  1.660. 

CHEIOPODZACEE 

"Atriplex - inuelleri - Bentli. CHL 1654, NIX.  

NYCTAGINACEAE 

Eoerhavia d i f fusa  L. CI& 1671, 1675, HIR,  AS. 

XSpergulwia nurina (L. ) Griseh. CIIL 1.663. 

ZYGOITELLACE'Z 

Tribulus c is toides  L. CIiL 1652, IIIR, AS. 

COiWOLlrLTACm 

Ipomoca pes-caprae (L.) Sw. CI<L 1658, HIR. 

A P W i C E m  

*Plumria  obtusa I,. CBL 1650. 

BOiUGINACW 

xf.fesserschmidia wgentea ( ~ . f .  ) Johnston. CIIL 1653, HIR.  



- 10 - 
GO0D~JIACEA.E 

Scaevola sericea Vahl. CHL 1656, IiIR. 

C Obii?OSITAZ 

Tonyza bonzriensis (5.) Cronq. CHL 1655, 1665. 

SPluchea o d o r a h  (I,.) Cass. CHL 1657, 1672, IIIR, AS. 

*Sonchus -- oleraceus L. CIiL 1.664, AS. 
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Note -- l%e statement on p. 7, " I t  is l ike l j j  that l i t t l e ,  i f  any, of the 
surface of the is land was l e f t  untov.ched when the a i r s t r i p  was con- 
structed," has recently been confirmed by Dr. Vernon E. Smith of 
Ihneohe, Hawaii. Sr. Smith t e l l s  me t h a t  he spent several days on 
Tern Island i n  1948, a t  which time he did not observe any higher 
plants  grovinp, on the island. 




