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the Old World and tie Yew, Unlv. Galif, Publ, Hot., 251178,

Ehm’etf ¥ ¥, 1988, Studles 1r the Genus Bidens., VIIL, Do%, Ghz. £85i1-203
% marasseain,

1920-31, Bew oy Otherwipe Noteworthy Comsosites, II1, Bot. Gan, 88
!ﬁg’-im; IV, Lot Gay, BUIECE=B373. 19303 VII, Bot, Gez. SRIE08-209,
1951,

1931, Reviayw of Degener, 0, Illustrated Guide - ~ = =)« Eot, Gaz,
914) 1465,

1832, Studicas in the Genus Bidens, X. Bot, Gan, %1 213~220,

19!;%5 'P;;; ar Othervise Noteworthy Gompositae, VIII. Bot, Quz, 944

1938, Sona Moy or Otherviss Inporisnt Copmositas of the hawalisg

IQ}I;I ﬂ‘g. A, gg;u'. {lnt.‘aomla-sle. s b=
e Ew 01 Otheridae Nateworthy domposites., IX, bot. Geze 96178=1

1?;3;3-;;; or Otherviae Noteworthy Gogftgoaitae. X, Am, Jcur, Bot, g;,:os.

1938, Rewialnn of Haplostacavs, Phyilo tagin, un :
A e
mgs;dfe:{:#:‘;fgé?r the Bawsiian S-jmcies.o.-‘f hﬁf:hbi-b{auf....L :‘un. Bu"t.
1988, Stadlea in the C ) - y W §aw T
gt M g B Fout ity o Tt of e
lg'ﬁ"]-“[;‘_}‘gﬁ;ﬁl‘"& :;;. lz;isﬁ. Br-t..!sw. _173?4?-61?..: atee snd Comvonitee,
1941, Additions to L’ﬁr"ffaém?ii E;T:hﬂ;::iémso:na(;fzaio: o
Fleld bPus. Nat, Hist, Bot, Her, 221407-441, eslan 2iores,

1042, Hawaiion Pittospors, Soume kexloan Coreopridese, 4 Note on Xye
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Hewailensis Seem, Field Mus, Nat. Hist, Bot, Ser. 22:487-580,
lﬁigfmgome Additions to our Enowledge of the Genus Schiedea Chem, &
Sghlecht, Amer, Jour, Bet. 303606-608,
1944, Some Additions to our Knowlaedge of the Flora of the Hewalian Ias-

., Amer, Jour, Bot, 51:151-161.
1912?“50'1510:\ of the Genus Schiedes Cham, & Schlecht. Brittonia 5:308-

539.

1943? Some Additions to the Genus Dodonaes L, (Fem, Sapindacese).
Amer, Jour, Bot. 531499-510,

1946, Remerks upon certaip Hawellsn Labletse and Compositee, Bull,
Torr., Bot, Club 751164-193.

1947, A Preliminary Study of Haweiisn Species of the Genus Reuvolfia,
Additions to the Geners Soeslesis and Hidalgoa., Fleld Mus. Net, Hist.
Bot, Ser, 25:1321-356,

1947, Further Studies in the Genua Dodonaesa. Fleld Mps. Net, Hist,
Bot. Ser, 23:1269-317,

1948, A New Variety of Gnaphalium sendwicensium Gsud. in the Hawaiien
Iglands, ILyoydia 11:509,

1949, Some New or Otherwise Noteworthy Dicotyledonous Plants from the
Havaiisn Islands. Ocoas. Pap. Bighop Mus. 20:1-25.

19%2.4%33&1&:190113 Notes on Dicotyledonous Plants, Am, Jour., Bot,

1499-511,
10?0.‘4 Preliminary Paper on the Genus Nototrichium (A, Gray) Hillebr,
fey, Amaranthacese), Bot, Leaflets 1l:1-4.

1950, Entes on Certaln Members of the Amaranthecese, Caryophyllecese,

ngphazblag;n and l?ngposita;. Bot.orégwta ﬁm%;-e'

. goellaneous Notes on New or ae Noteworthy Dicotyled
Plants, Amer, Jour, Bot, 38:54-73, 4 Ll

1951, I, Wew Entities in the Genus Cheirodendron Nutt, ex Seem. (fam,

_Araliacese) from the Howailen Islends. IV, Two Hewalien Species of

wa:-t!;; Genus Sophora L. (fam. Leguminosae). Bot, Leaflets H:1-14,

1951, 4 Revision of the Hawaiien Island Genus Nototrichium

19(5§.m]': Ag:rannthsueao‘}’%hﬂot. Leaflets 4:1-P1. B

. me New or erwise Noteworthy Compogita
Islends; II, Notes on Schiedea Cham, a:yschingul:t. [efg?mmt:;og;;;i:-m
cene) and Phyllostegla Benth, (fem, Lebiatse) in the Heweiisn Ig-
lends; III, Contributions to our Enowledge of the Geners Tetraple-
;:%zr;tf.a({rray &nd Reynoldsia A, Gray (fam, Araliacese), Bot, Leaf-

1952, Further Studles of Hawaiian Araliacese:
dendron Helleri Sherff end a Pran;liia;;a;;eg;m:gdigima gac:fue-
Bﬁanias of Reynoldsie A, Gray; III, Additions to our o\:led > ot
tdt Genus Tetraplasandre A, Gray (fam, Areliacese), Bot, Leag.‘teg: 616

1955..1. Purther Notes on the Genus Tetrapl
incens) in the Hawa U _Zetraplasandra A, Gray (fam, Arsl-

mggnng:él;nta. Bot.iiggr%g%:ng?i-g: Notes on Miscellaneous Dicotyle
b4, slon of the Ge
{San Talonas. ruﬁuﬁ?‘,"nﬁﬁf“ﬁ?f’.’i’gﬁ"‘ Nutt. ex Seem. for the Hawa-

1954, I, Further &
Lm;rlets 9:1-10.0“3 upon the Flora of the Hawsiian Islands. Bot,

1955, Revision of the Hawaiian M
lgggnyﬁii‘ﬁ%ﬂiaﬂa, Bot, 29(3)1493?:;:‘
. anks To All Who A ¥
19?’2(10“10—11' 0 Aid Research, Chie, Net, Hiast, Bull,
« Bome Recently Collected Dicotyl
Peruvian Plants, Amer, Jour, BOt.y4;:Ii;1;f:?gavraiian LA Sk

1962. Mimcellaneous Notes on Some Amerie i
Ocoas. Pap., Bishop Museum 28 18]:30’?-2‘1‘2.“6 FRRELEN TS et

8 of the Genus Tetraplasandra 4,
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at. John, H. 1949, A Becond Huwallan Bpeocies of Alectryon (Bapindaceas),
. gy x v =
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- —

Ag the ahove referesnces show, I am primerily & collector in region
where aolleeting is extremely 1:’npnrtant due to the rapidity with 3}110;
the netive flore is being externineted; secondarily, & botenieal writer,
These pages, ineidentel 1y, give pertinent references for writers desir-
ing to continue the Flora Hewsiiengis,
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Book Review
[ Otto & Isa Degener

APR-10 1875

(= *"DRUGS AND FOODS FROX LITTLE®XHOWN PLANTS: Notes in Harvard University Herbaria,® by Siri
von Reis Altschul, ':Eu & 366 ppes Harvard University Press, Cambridge, Mass. 02139. 1973,
$t0.00,

This is an attractively bound book adequately reviewsd by Alma L. Moldenke in the March
1975 issue of "Phytologla." For Hawaiian residents we wish to add that the author performed
worthwhile drudgery in culling from the two and a half million sheets deposited in the her-
baria of Harvard University over 5,000 quotations regarding the alleged medieinal and other |
native uses noted on plant labsls by collectors. Among these last may be mentioned Degensr
& Ordones, van Royen, Rock, and A.C. Smith., It is a pity that the need for space induced the
author to omit the authorities for the scientific plant names, thus perhaps indueing some
confusion, As expected in such work yhere the collectors? handwritings may be difficult to
read, errors appear. For example regarding Alphitonia moluceana, van Royen & Sleumer, not
fSchleumer,” collected specimen 5848 in New Guinea in 19613 and regarding Gardenia Storckii,
O. Bogam collected specimen No. 15064 in Fiji in 1941. Degener never used the spelling
“cocoanut®” as there attributed to him, Tt 1s?mmte that this labor eﬁiﬂlwe, completed

in the '60s, is not being kept up to date. It furnishes ressarch workerg\, usually smpiri-
cally » Tor the discovery especially of new medicines and organic chemicals,
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APR 08 1975
Soek Review MS.~N0.16-017

Otte & Isa [egener

"DRUGS AND m00DS FROM LITTLESNOWN PLANTS: Notes in Harvard University Herbaria," by Siri
von Reis Altschul, x11 & 366 pps, Harvard University Press, Cambridge, Mass. 02139+ 1973,
$L0.00.

This is an attractively bound book adequately reviewsd by Alma L., Moldenke in the March
1975 issue of "Phytologia." For Hawallan residents we wish to add that the author performed
worthwhile drudgery in culling from the two and a half milllon sheets deposited in the her-
‘baria of Harvard University over 5,000 quotations regarding the alleged medicinal and other :|
native uses noted on plant labels by collectorss Among these last may be mentioned Degener h
% Ordonez, van Hoyen, Rock, and A.C. Smith. It is a pity that the need for space induced the
author to omit the authorities for the solentific plant names, thus perhaps inducing some
confusions As expected in such work yhere the collectors' handwritings may be difficult to
read, errors appear. For example regarding Alphitonis moluccana, van Royen & Slsumer; not
"Sehleumer," collected specimen 5848 in New Guinea In 1961; and regarding Gardenia storckil,
C. Dagt__ine‘_r ‘collected specimen No. 15064 in Fiji in 1941. Degener never used the spelling

A
in the '60s, is not being kept up to date. It furnishes rasearch workerz, usually empiri-

"eogoanut™ as thers attributed to hime It is,fortunate that this labor ?of love, completed

eail_y diseovered, for the discovery especially of new medicinss and organic chemicals,
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Auge 3, 1974.

Dear Dr. S5tafleus

Toasave time, we should like your reaction %o the enclosed
mmr&.p‘f fie plan to submit it in toto ton our Hawaiian Botanieal Society News-
letter. As the readers are just a handful of profeesional botanists and a large
number of gardéners and amateurs, we belleve a s=imple paragraph like the last one
on page 1 ("Because the tax") is desirable. It must be omitted, however, for more ’l
erudite botanical readers such as those of Taxon or Phytologia,

The first paragraph on paga 5 ("Oné of the 'mviemrn') ,ahmxld gtam! IF we' ‘are
correct aboul Conocaxpus, I bave written to my onlleapues at the Now York Hot.
Garden for advice, and Mrs. Degener & I can settle whether we wish this paragraph
deleted or not when we get our answexr, F oo yeh

i

where. It is oaruinly high tim ro: t.hu mvie' to mppear ot B back pn'lrlis’haa
in iuguat 1973, e never knew, in our .uolat!.onp,thqt it ever oxutni until re=
centlyl = 1 un g o i

We belleve Zuropean and Noﬂh mxd.oan taxonomigts tbon'.'ld etop ptt:l‘.ng ax=
oitad about gone trivial new taxon 1n theh- lmal floras, and instead hop a
"planc for the awailan xulanas “to mecort our butan;oal -q;lih vefore all is
lost forevers

1an Yogidning to got ty age in my vﬂtingu &o‘ctlgg 8 ‘u.t puulm, 1: you
cannot use the mloud mee.y pleane return it. It mld save me the trou‘blo of
typing another from uy auur;y oa:‘btﬁ 00Dy '

-”.l.ldm.. L ' =

5,’7?5)’

_hy 4(&&
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BOOE REVIE® AND APPRAISAL OF HAWAIIAN TAXOHOMY
Qtto & Isa Degener

"Ligt of Flowering Plants in dawaii,” authored by Harold St. John Anpunt
30, 1975, i@ Memoir lumber 1 of the Pacifio Tropical Garden of the Island
of Kauai. The boak, in board covers; comprises 380 pages. It selles for
§22.50, with a apecial price of §15.00 for students. This work im a yade
mecun for the professional botaniot and advanced student intercated in the
taxonony of the uawaiian Islands. It is indispensible for every institu=
tion housing a collection of Polynesian plantss The body of the houk devotes
pages 9 to L3 to Gymnospermae; 14 to 132 to lonocotyledones; 135tbolifateo
to bicotyledonesy 369 %o 374 to "New Names or Combinatiena"; 375 to 372
$o an addendum; and finally an index ending with page 519.

“Phe ain of this publication iz to present a list of the flowsring, or
higher, plants known to be in the Hawaiian flora. ¥or each is glven the
golentific and common names of the plant, genus, epecies, and infraspecific
taxon. The name of the author of the scientific name is piven in full or
in abbtreviation, and the date of puklication is added. If the plant ia
ragtricted to one or more of the Hawaiian Islands, hence a native to that
region, its scientifio name is printed in hold face; = = = and the islands
whers 1% occurs ave listed, If it is native to the iaslands, but alse to
other regions, it ie printed in bold face and ie marked inglg. = - =. If
it is an introduced weed, it is printed in Homan type = = =, If the plant
is described or mentioned in any of the four basic books on Hawaiian hotany,
those by Eillebrand, Kock Ejnamsr. and Mn.l. a page refercnce to it ia

afaxon Is75):877.72865.- - " T " T T D S T PRI

given. Since the date nf ;uhlicattnn of eack scientific name i8 siven, it

----------- I . L

would have been nelpful also to have given tae full reference to its place
of publication. Although these references were verified, tinis detail is
deemed beyond the scape of the present summary."

To be sure, full citation of species would have added to the cost and
bulk of the volume gquite unnecessary as such information, except for dates,
f# readily avalilable in the index rewensis. For the reviewers,; however,
full citation of trinomials iguored by the Index would have enhanced still
more the value of the "List" by saving the reader the drudrery of scouring
a library for such obscure references.

fecause the taxonomic characturs of a4 population of plante are so vari-
able and various tazonomists judge the importance of characters dififerently,
no two workers can be expected to agree fully on the pragise compasition of

& flora. To the lay person this eincere gearch for truth by sach variable
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Degenexrs on Book Heview 2

Taxonomiot and his temerity to exprecs it in print may appear as nmere
quibblin;. “he present "List" is the mature botanical Judgement of the
author, a judgement of value due to his keen training, insight, diligent
field work and herbarium study for many years. With this in mind, the reo=
viewors here Qo not express their criticismas, but rather their opinions
of a field familiar to them.

In almost 0,000 scientific plant nanes the reader can expeat typograph=
jpal and other errors made by the author andor type sottor, and never
noted by the progfreader. Among sueh annoyances, we wish the author had
used in keeping with Article 73, notef rather than note § of the Interna-
tional Gode $ho specific names kauaiensig and mauiensis rather than ka-
vaiensis (p. 188 & olsewhore) and maviensis (p. 207 & eloownere)s Accord= ’
ing to a lical pazetteer, the islands Kauai and ¥aul were never called
v¥avai® and PHavi." On the other hand, he erronaously ascrihes ihe binome
ial Xanthium pennsylvanicum to 0. Degener (p. 569) without comment when the
latter expresely stated why he used npensylvanigum.” Incidentelly, the acor=
rect archaie spelling "pensylvanioum® is ueed in Hecommendation T30 of the
Codes

Separdine an epithet taten from the name of a man, the anthor cites over
eiyhty binamials, such as Calamagrostis Eillebrandi (p. 22) in which the
specific word falle to end in "ii.” He eimilarly eitee about tan binomials
puch as Csrex Nealae (p. 44), honoring Marie C. Neal, without using our
preferred orthography "nealime." At tires incorrect swoiﬂioa names, such
ee "Emgrootis Hoseka®"(p, 28) ave corrected emphatically to "liosakae,"
yet & bit insonsictently such errore as"Pritchardia Junroii”(p. 58): "Cyre
$andsa pawrei" (p. 314) end "Planfeso frajinai® (p. 319) fail of carrvec-

tion and comments In abtout fifty cases whore epagles names are of compound

origin, the connecting vowel or vowels are wrong, Thus "lrymophlocus o=
livneformis” is corrected to D, "oliviformis” (p. 54): 7et the nace "A-
lysis olivaeformis" (pe 279), that of a common Lawaiian liana, remains a
gtunbling block for the gullakle student reader, There; no corpeciion ias
made, Too many coanecting vowsle are "iae" inatead of the correct "ii."
The precent comment is repistered with the hope that the anthor will make
desiratle changes in a future sdition, and that botaniats of the World will
vote to alter fecommendation T3¢ (and many othere) in the Code into res
tronctive mandates. I% would ease such burdens to memory whother the speden
of a certain dawaiian plant ie correoctly spelt the archaie say "hillebrandi®
and "nealas" or spelled in the more modern way "hillsbrandii” and "nealiae.”
The spelling of tho gensrio n ixocarpos (see p. 148) and Siszeophackia

—_— e LD

(see p. 366) have been conserved over all other names in spite of prior
date of publication., "Bichornia® (p+ 79)
e e s Wy Pe J

is an error. "Bichhornia," thourh
-_:-ﬁ-a‘_ A e i
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Degeners on Book Roview 3
strange to a reader not versed in German, is correct. A squirrel in Cere
man i called EichhBrnchon because, we prosume, it favore living in
Bichen or oak trees, and has ears each with a horn-shaped tuft of furs
The botaniet Eichhorn, for whom tne water hyacinth genus wae naned by
Kunth &in 1842, we suspeat, had some forebear somehow aspociated with the
squirrel. Pe that as it may, the double "hh"in Eichhornia is the proper

orthography.
One of the r8, who introduced the lovely, silky, street tree to
Hawaii from New Providence Iesland (Nassau), used the binomial Co 8

erccta Las &n his Flora in 1937 for the glabrous varlety. fle was under the
impression that Linnaeue had in mind that Conocarpus was a txee or arbor,
a word feminine in latin. Linnaeus therefore purposely had given thed/#//
species the feminine ending. If the name is to be changed %o the more
logical exectus as the author has done (p. 248), should not logically

the specific names of many oaks, such as Quercus alba and Q. nigra be
changed to Q. albus and Qe niger respectively? The word Quorcus has the
nasculine ending. To consider a genue ending in "garpus" masculine is the
wiee Recommendation T5A of the Code. It ie unfortunately not retroactive
as the author explains on page 206,

Botanists are human, and the author is no exception. lle favors moat of
the opinions held by a former protépd reparding local Rublaceae even though
three or four colleapuss disagree. Chromosome counts, not available years
agoy appear to discredit some older beliefs regarding relationships.

The "List of Flowering Plants in Nawaii” is so valuable for its many
facts regarding our atate of knowledge up to 1973 of the lscal fl.ra that
any adverse remarks expressed about the book are trivial. Its "Summary of
the Flovering and Secd Plants in the llawalian "lora," page 4, prompis the
following digression:

The reviewers believe the Hawaiian Archipelago may well have boasted an
endemic flora of 50,000 endemic species and infraspecific taxa before the
advent of man. At that time cloase to 99% of the native organisms occcurring
in the Islands from sea IF¥EY coast to mountain top were endemic. The Ha=
waiian Islands before man's coming were truly a Paradise of the Pacific.

Man first discoversd the Hawaiian Islands just a few thousand years ago.
He belongs to the Polynesian race, and brought with him during frequent
early voyages animals and plante. Among the former were dcgs, pige, chickens
and, probably as stowaways, rats, Among the latter introductions were many
plants useful as clothing, food, and nedicl.ne/_g mostly cultigens of iare
guesan, Samoan and Tahitian origins,.

As the Folynesians bred and multiplied on the c hoicest islands to devel=
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op into a superb new strein aptly called liawaiian, the lowlands particu=~
larly in the drier; lee sides and the coastal valleys on the wetter; wind-
ward side became heavily populated. "Overpopulation” was tompered not by r
infectious diseases but rather by famine, war, infanticide, and sacrifice
of men on the altar., Set fires and the pursuit of agriculture wiped out
much of the original, extensive, dry forests; *Pritchardia palm groves

- a e S E B oo m o e om e om W WS ReEm e e owEmeEm m®eaEmeae s es =S
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and shrubby plains where so many enderic taxa are usually restricted to {

limited areas. ¥an and especially feral pigs, certainly decimated the vege-
tation in many areas where agriculture was not practiced, We shall not men=
tion the slaughter for food andor feathers of flightlese and other birds,
and the hunting of the monk seal. Thus a few thousand yeare of psendo=
neolithic man exerted a profound influence on the biota.

The second medar discovery of the Hawaiian Islands occurred during the
Sixteenth Century when a Spanieh galleon was shipwrecked on the Ieland of
Hawaii - galleons have been sailing yearly between Acapulco, Fexico and
¥anila, Philippines for centuries, The "unwritten literature" or epics of
the Hawaifans handed down from father to son refer to such an occurrence,
some natives now living along the Kona Cnast of lawaii maintain their re-~
lationship to some of these Spaniards; natives were in posseesion of metal
ol European origin before Captain Cook's coming, and they may have had the
pineapple or hala-kahiki since Spanish times. Any baneful influence on the
endenic biota, nowever, by the Spaniards was probably nil.

The third discovery of the Hawaiian Islands began with Captain Cook's
landfall in 1778. Thies opened the Islands up to the present to two hundred
Yyears of viclously efficient extermination of endemice by the introduction
of Gceidental and Oriental erop plants, ornamentals, trees for timber, and
apggressive Mainland weeds and plant diseases; to livestock and herbivorous
game animale preferring an endemic diet, to ageressive insect pests; and to
the bulldozing of vast areas for human habitation; roads, golf courses,
etoc, Some of such deestruction of endemics is unfortunate but justifiableg
yet much ig inexcusable, wanton vandalism. Jue to population pressure,
this destruction during the last few "bulldozer decades™ has been geometric
rather than arithmetric in extent,

——

Yet despite wholesale destruction, goodly proportions of most islande are
still relatively undefiled, particularly in our two National Farke, in the
fogbelt too wet for crop plants and farm animals, and on the precipitous
slopes. Hotanists of the iforld should realime that the Hawaiian Ielands are
atill the lecea for taxonomiec research - such work hae hardly begun! Too

often when a novelty has been discovered that does not fit any description
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in Hillebrand's "Flora of the Hawaiian Islands," an excellent book for the
time it was published posthumously in 1888, the finder would disecard it
with the casual remark that endemics are hopelessly polymorphic or that his
specimen represents an individual belonging to & swarm of hybrids. To us
the author's statement that endemic specien and infraspecific taxa numbar
2,668 is patently absurd; nor are we at all in agreement thet "The endemic,
indigenous, and adventive plants in the flora have been well collected and
are now guite well known."

It has long been the reviwers' conviction that the flora of the Hawaiian
Ielands in Captain Cook's time did not consist of a mere 2,668 taxa, but
of 20,000 or more likely 30,000! Diligent monographic work on historical
epecimens collected since David Helson's botanizing during Cook's voyage
and diligent collecting and studying of the preséntly surviving flora,
should erable us to know about half the elements that were living two hun-
dred years azo. An inkling of the revj:'lmra' asaertion of the number of
taxa iz shown, for example, by the author's treatment of the genus Lyr=

tandra (Geswwriaceae), beginning on page 308. Note the reviewers' follaowe
ing tabulation for the major islands of the Hawaiian Archipelagos

ISLAND HUMBER OF TAXA SQUARE MILES SUMMIT IN PEET
Oahu 128 604 4,045
Maui 29 T2e 10,025
Hawaii 23 4,030 13,792
Kauai 22 555 5,170
Molokai 13 260 4,970
Lanai 4 141 3,370

Cyrtandra taxa are partinl to wet jungles, and these peter out above
the inversion layer where the terrain becomes increasingly dry. This is at
about 7,000 feet elevation. Hawaii and Maui, with high mountains, neverthe-
less have vast rainforests. Can it be true that they harbor but 23 and 29
Cyrtandrae respectively! Though Kauai has abtout fifty square miles less
area than Oehu, it has & somewhat greater slevation. This greater range in
resulting temperature might well increase speciation, Kauai, according to
the author, has 22 taxa to Oahu's 1281 In fact, Oahu with ite @AY 604
square miles has 128; while the other five islands with a combined total
of 5,814 square miles have only 911 The explanation for the discrepancies
ie not botanical, but HUMAN,

Uahu has been the center of human activity for nigh two hundred years.
It ie the seat of the capital, Honolulu, where the Bishop Museum and the
University are located. Most visiting botanists resided there, and collegt-
ed within essy walking, riding or driving distance of the city, Teachers,
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not excluding the author of the "list," scoured Oszhu with their students
week-onds and holidays for its botanical riches. The outside islands, in
conirast always have been neglected. ihat wealth of plante must still be L
growing there unknown to man! What applies to Cyrtandra, relatively un- '
known in the Archipelago excepting on Oshu, applies more or less to the ]
remaining native genera. f
With thiz {iu mind, the revicwers appeal to the biologisal workers of |
the World to come to this Mecca to collect ite neglected riches before
"progrescs"” destroys them. With the torch of knowledge feebly flickering
during the laet decade of gquestionable pollitical ethics in vashington,
Federal funde for Hawaiian taxonomy have hligh dried up. Even the fabulous
Marie C. Neal Herbarium is lying fallow in Honolulu for want of funds, As
botaniste cannot prevent the continuous slaughter of one endemic taxon
after another, they should at least attempt to sollect, preserve and re=
cord as much of the Hawalian flora that is still extant so that future
generations shall have a better understanding of what a aplendid Paradise
their forebears lost.

|
|
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Book Review @y %&Wé d W fey 9‘%
Otto & Isa lJegener

"List of Flowering Flants in Hawaii," authored by karold 5%, John August 30, 1973,
is demoir Humber 1 of the pacific Tropical Botanical sarden of the Island of Kauai.
The book, in board covers, comprises 380 pages. It sells for §22.50, with a special price
of $15.00 for students. This work is a yvade mecum for the professional botanist and ad-
vanced student interested in the taxonomy of the Hawaiian Islands. It is indispensible
for every-important- institution housing a collection of Polynesian plants. The body of
the book devotes pages 9 to 13 to Gymnospermas; 14 to 132 to Monogotyledonesj 133 to
369 to Dicotyledomes; 369 to 374 to "New Names or Combinationss" ffd 375 to 378 to an
addendum; and finally an index ending with page 519.

wihe aim of this publication is to present a list of the flowering, or higher, plants \

known to be in the Hawaiian flora. For each is given the scientific and common names of
the plant, genus, species, and infraspecific taxon. The name of the author of the socien=-
tific name is given in full or in abbreviation, and the date of publication is added. ir
the plant is restricted to one or more of the Wawaiian Islands, hence a native to that
V/ region, its scientific mame is printed 1h%?old face, -~ - = and the islands where it oc=-

curs are listed. If it is native to the islands, but also to other regions, it is primt-
ed in bold face and is marked indig. - - =. If it is an introduced weed, it is printed im

Roman type - = =. If the plant ie described or mentiomed im any of the four basic books

on Hawaiian botany, those by Eillebrand, Rook,{fbegenar, and Neal, a page referemce to
X Bew Tazod 18(5):571. 1969.

it is given. Since the date of publication of each scientific name is piven, it would

have been helpful also to have givenm the full referemce to its place of publication.

Although these references were verified, this detail is deemed beyond the scope of the

present summary."

To be sure, full citatiomn of species would have %’ﬁcd to the cost and bulk of the vol-
ume gquite unnecessary as such informatiom, except for dates, is readily available in the
Index Kewensis, For the reviewers, however, full citation of trinogi 1s igmored by the

\/ IndeR would have enhanced still more the value of .&;“

reader the drudgery of scouring a library for such obscure references.

by saving the

Because the taxonomic characters of a population of plants are so variable and various
taxonomists judge the importance of characters differently, no two workers can be expect=
ed to agree fully om the precise co1ﬂ$oaition of a flora, To the lay person this sincere |

search for truth by each variable taxonomists and his temerity to express it in print

Hay appear as mere quibhli:g. ?@e present "List" is the mature botanical judgement of |
|/ the author, a judgement of-great-value -due to his keen training, Weew insight, diligent [

field work and herbarium study for many years. With this in mind, the reviewers here do

mnot express their criticismsybut rather their opinions of a field familiar to them.

In almost 8,000¢ scientifie plant names the reader can expect typographical and other .f‘

errors made by the author andor type setter, and never noted by the proofreader. Among 1I

such annoyances, we wish the author had used in keeping with Article 73, note 6 th
than not ; =
e 5 of the Internaticnal Code the specific names kauaiensis and mauiensis

saTASY ¥ood
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rather than kavaiensis (p. 188 & elsewhere) and maviensis (p- 207 & elsewhere). Ao~

eording to a local gazetteer, the islands Kauai and Maui were never called ¥ "Kavai® and
“Mavi." On the other hand, he erroneously ascribes the binomial Xanthium pennsylvanicum
%o 0. Degener (p. 369) without oonnq?t when the latter expressly stated why he used
"pensylvaniocum." Incidentally, th. arghaic spelling "pensylvanicum” fie used in Re=-
commendayion 73D of the Code.
Rngarding an epithet taken from the name of & man, the author cites over eighty
binomials, such as Calamagrostis Hillebrandi (p. 22) in which the specific word fails
to end in "ii." He similarly cites about ten binomials such as Carex Nealae (p. 44), hon=
oring Marie C. Heal, without our preferred orthography "nealiae." At times incorrect
species names, such as "Eragrostis Hosakai" (p. 28) are corrected eaphutlcall: to "Ho=-

sakae," yet a bit inconsistently such errors as Pritohardia Munroii (p. 53). Cyrtandra

Wawrai (p. 314) and ‘Plantago Krajinai’ (p- 31g9) fail of correction and comment. In
about fifty cases where species names are of compound origim,; the connecting vowel or

vowels are w;ong. 'Dr;!enhéloous olivaeformis" is corrected to D. noliviformis" (P.
541’:at the name "Alyxia olivaeformis" (p= 279)ythat of a common gawaiian liana, remains
a stumbling dlock 1ihe gnllazféiqiadar. There, no correction is made. Top many con=
necting vowels are “iac' instead of the correct "ii." The present Yoritietew is repistered |
with the hope that the author will make desirable changes in a future editiom, and that
botanists of the forld will vote to alter Recommendation T73C (and -tnx'utharn}fsi the Code
into retroactive mandates. It would ease such burdens to memory whether the species of

a certain Hawaiian plant is correctly spelt the archaic way “hillebrandi” and "nealae"
or spelled in the more modern way "hillebrandii” and naaliae.

The gpelling of the generic names Exocarpos p. 148) and Sigesbeckia (pee p. 366) |
have been conserved over all other names in spite of prior date of publication. "Eichorm= |
ia" (p. 79) is an error. wgichhornia," though strange to a reader not versed in Cerman,
is correct. A syirrel in German is called Eichh8rnchen because, We presume, it favors

living in Bichenpr oak trees, and has ears each with a horn-shaped tuft of kxkzx fur.
he botanist Eichhorn, for whom the water hyacinth genus was named by Kunth in 1842, we
suspect, had some foTrbear somehow associated with the sgquirrel. fe that as it may, the
double "hh" in Eichhornia is the proper orthography.

One of the reviewers, who introduced the lovely, silky, street tree to Hawaii from
New Providence Island (Nassau), used the binomial Conocarpus erecta L., in his Flora in

1937 for the glabrous variety. He was under the impressi that Li s had in mind

that Comocarpus was a tree or arbor, kfem;nlne in Latin. gl hesee pur osely had given

1
the species name the feminine ending. 1f the name is gﬁanged to the more logical erectus [

as the author has done (p. 248), should not logically the specific names of many oaks, !
such as iuercus alba and 4. nigra he charged to 4. albus and 3. niger respectively?
e

The du rcuaaﬁeﬁs masculine. To Konsider a penns ending in “carpus" masculine is 1tl

wise HRecommendation 754 of the Code. It is unfortunately not retroactive as the author
explaine on page 206.

Botanists are human, and the author is no exception. He favors most of the opinions
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held by a former protéghk regarding local Rubilaceae even though three or four colleagues

disagree, Chromosome counts, not available years ago, appear to discredit some older be=- ]
liefs regarding relationships,

The ®List of Flowering Plants in Hawaii® is #% valuable for its many facts regarding
our state of knowledge up to 1973 of the local flora that any adverse remarks expressed
about the book are trivial. Its "Summary of the Flowering and Seed Plants in the Hawaiian |
Flora," page 4, prompts the following digression:
According to many modern geologists a plEZ;_;f'tHE_Eirth'a crust under the Pacifi
Dcnnn is naving about one to two decinmgfiets per ysar,wast-arﬂ. its edge sliding under
Japan,za cause foloanisn and earthyuakes. This nction has been t:annpiriqg rror ?inn EEP
memorial. In conjuction with this lavament. aﬁ IOTB or less par-anent "hot npbt# ozing{
precisely where the Island of Hawaii now stands. In fact, this island is the result of
veneer upon veneer of lava spilling up from this area for perhaps the last BEXGEGXXEXIEX
50,000,000 to 25,000,000 years. It may have takem half the time for the accumulation of
lava actually to grow up from the bottom of the ocean to break its surface to begin to

produce the island. Wat is transpiring now with Hawaii has been happening in the past.
Thus a lovely fleet of islands has been launched, traveling ever toward the setting sun.
Maul and Molokai have advanced a mere and miles respectively from the "hot

- spot:" Kauai, miles; while Midway has had such an enormously early head start that
it MAXX is not only miles away but has given the elements plenty of time to erode it
down toward sea level.
The Hawaiian Archipelago, comsidering its beginning from the ocean depths, may be

one or more hundred million years old. It bas been a haven, since its terrestrial birth,
for archaic plants (and animals) that have developed in unique directions prompted by iso-
lation on different islands, on different mountain tops and in different gu%chas. and in
kipukas formed by veneering and branching lava flows. Amalgamation of is land from time to
time and frequent hybridization have stimulated speciation. After the initial success
imnigration from the Continents h?i wqqu. immigration was keen between elements of

G. IU. u‘l

ferns and flowering plants

advent of man.

first discovered the Hawaiian Ielands just a few thousand years ago. ie belongs
1o the Polynesian race, and brought with him during frequent early voyares animals and
plants. Among the former were dogs, pige, chickens an@;nrohahl;ﬂ as stowaways, rats.
Among the latter introductions were many plants useful as clothingz, food, and medicine -
-!95%%£*%;;:£§E3i_0r harquggip. Samoan and Tahitian orlginsJ/ht that fIEE_ETEEQF;;1§§R\\\ |
" of thBADrRQHLBIB ocoyr, I;g in the Ialands from sea coast to mountain top were endemic. f
The sawaiian Islmdﬂ%“:u 5 coming were truly a Faradise of the Pacific. =

4s the Folynesians bred and multiplied on the choicest is
superb new ¢ train aptly called Hawaiian,

ands to develop into a

the lowlands pnrticularly in the drier, lee '

sides and the coastal valleys on the wetter, wlpdward sides,xe:ﬁ haavily populated. "Over-
|

population" was tempered not by infectious diseases but rather by famine, war, infanti-

FuUunt insttute 10r ootanicCatl wo( tatiul
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(Gesneriaceas]), beginning on page 308. Tatfulatene—it, Wote theAfollowing&!‘or the major
ielands of the dawaiian Archipelago:

I814%2 NUMBER OF TAXA SQUARE MILES SUMMIT IN FEET
Oahu 128 604 4,045
¥aui 29 128 10,025
Hawaii # 4,030 13,792
Kauai gg 555 5,170
Molokai 13 260 4,970
Lanai 4 141 32370

Cyrtandra taxa are partial to wet jungles, and these peter out above the inversion
layer where the terrain becomes increasingly dry. This is at about 7,000 feet elevation.
Hawaii and Maui, with high mountains, nevertheless have vast rainforests. Canm it be true
that they harbor but 23 and 29 Cyrtandrae respectively? Though Kauai has about fifty
square nilaq less area than Oahu, it has a somewhat NIfArgreater elevation. This greater
range 1n telpe#ture might well imcrease speciation. Kauai, according to the author,
has 22 taxa to Oahu's 128!/ In fact, Oahu with its 604 square miles has 128; while
the other five islandas with a combined total of 5,814 square miles have only 91! The ex-
planation for the discrepancies is not bOtaM\hut human.

Oahu has been the center of human activiky. Imha geat of the capital, Honolulu,
where the Bishop Museum and the University are located. Most visiting botanists resided
therc.-anﬂ collected within easy walking or driving distance of the city. Teachers, not
excluding the author of the "List," scoured Oahu with their students week-ends and holi=-
days for its botanical riches. The outside islands, in contrast always have been neglect-
ed. What wealth of plants must still be growing there unknown to man! What applies to
Cyrtandra, relative/unknown in the Archipelago ameptingn{}ihu. applies more or less to
the remaining native genera.

With this in mind, the reviewers appeal to the biological workers of the |[forld to come
to this Kecca to collect its neglected riches before "prosress" destroys them. With the
torch of knowledge feebly flickering during the last decade of questionable political e=~
thics in Washington, FPederal funds for Hawaiian taxonomy habe nigh dried up. Even the
fabulous Marie C. Neal Herbarium is lying fallow in Homolulu for want of funds. SXKEX

48 botanists cannot prevent the ontinuous slaughter of one endemic taxon after another,

they should at least attempt to collect, preserve and record as much of the Hawaiian

flora that is still extant so that future generations shall have a better understanding
what }/‘plemﬁd Paradise their forebears lost.

i
i
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{4 » . Otto Degener

M, 8,, University of Hawaii, '23
Gblraborgbor in H{wsiiqn Botany, New York Botanical Garden

g ]

Orﬁo;:lﬁcntersc in his dlery for February 24, |34}j,“60 hiking = Mr,
Dezener, 1122:: and I, Reach the top of a melgbboring mountain. Timoce 18
receiving inspiration in the botanical lipne. I guesa he hasn't much to-'
think or worry sbout. That 's why he ie absorbed in what he does manuslly.
Hr, Degener ie indeed happy, contented, and patient in his botanical ac=
complish,ents! Ronance is evidently permeating my mindl Ocecasional
day-dreaming 1s conmon! & great hinderance to success!”

February 24, tk-; zemorable day, we followed lalthful Tlﬂsgéi into what
he called the Nauwenga forest. Thet memorable day we found & tree with
rather ugly flowers and, being =8 ugusl greedy for specimens to scatter
for and wide anong worthy institutione to stlmulate study, I Boflentcd:
ample material. There were numérous flowers but considerable ‘mearch dils-
olosed only & single fruit. Tale collection, to whlch I gave T8 number .
14,537, wee preesed and dpled like all other collections and ' du: ttdt'.
Qailed from Nendsrivatu to Dr. Smith., Later, when I returned to my i;iu-
leia Bezch home on Ozhu, Snith wrote me some astoundingly gratlrjtnéfhog:
ters, I was flabbergasted! February 24 1s truly far more important to ze

than the anniversary of my birthday or the date of my death. February 24 -

is my very private, personal, memorable "Memorial Day." Yathin A
. The gtory wus t-1d officially by I. W, Bailey and A. C. Saith (voeet
Ll b 234 ¥ o e,
& X ‘“'356-§65€. I quote in parti .
4 - i

In 1934 the junior author collected specimens of a fruiting tree on
the Fijisn island of Vanua Levu, but efforts to place the plént in &
family failed. Neither frult nor foliage suggested any plant previously
known from the Pacific. Although wood from the trunk was available, no
definite suggestion of a fanily could be made by those who exanined the
epecimen. Recently, a re-examination of the wood and a study of the in-
ternal structure of the twigs and leaves indicated that the plant 18 re-
lated to Lhe Maguoliaceae, and 1t has subsequently been ascertained that

Al
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the plant 1s conspecifioc with a tree collected 1n flosering cendition in
the interior of Viti Levu by Mr. Otto Degener in 194i, Thie Fijlan plant,
Which 18 now reprerented by asmple folinge, flowers, fruits, =nd wood, is
definitely a member of the ranalian complex. It exhiblts close similari-
tles to the Magnollacese, particularly in the internal structure of its
vegetative orgens, in its pollen, and in the vEscularizatlion of 1ta ste=
mens. However, we cannot plsce 1t in the Magnoliacese, for reamsone teo Le
discussed on succeeding peges - - - -, These three families, Hagnoliaceas
= = - =, Himantandraceae, and the proposed Degeneriacese, form = group
with ealient morphologic=zl simllerities. - = = = The remarkable stamens

and carpeliiof Degeneria deserve special consideration, since Luey are
likely to prove of some significance in future discussione of the floral
morphology of the angiosperaus.

To have one's neme aesoclated with an entirely new zlant family 1s an
. no* almost unheard of, Nevertheless, I am not the family's original die-
ryverer! Two other workere found trees belonging to the Degeneriacese

"
before I did. Dr. Smith, 28 mentioned in the quotation, diecovered one on
May 7, 1934, on Vemua Levu, in the "Lower Wainunu River valley, alt. ¢ =

200 m." As he wac *12 one who studied and published descriptions of the

| new species, genue 2nd Tawlly with Dr. Bailey, he could not well nams them

\ for himgelf. Thie would violate good teate and a long=establighed custom.

l The second discoverer of Degenerla 1s my friend Mr. B, E. V. Parham, Go-

‘ vermmaut Botenist 1n Suva. After my find came to Dr. Saith's attentlon, I

‘ visited Mr. Parhaz at his Nanduruloulou home where he showed me his her=-
barium. Kuch of it had not yet been studied because of the pressure snd
confusion of war work. I then suggested that he ship hls collection to
Baoith for determinatlon. When Smlith finaily got the Parham plants on loan
for study, he found a Dsgegeria anong the lot. This had been collected

‘ at Nandune, Viti Levu, in 1929, four years after Smith's find and twe

, years before mine.

According to Dr, S. F, Zlake &t least one other famkily bears the name
of a living botanist. T,1s 1s Chingithamnscese Hand,.-Mazz,, the type
specimen for the famlly h=ving been collected in Kwangel by Re. C. Ching,
Botanlist of the Hetropolitan Museum of Natural Hietory (Nanking) and Re=
egearch Fellow of the Ohina Foundatlon for Promotion of Educstlion and

Culture. This fasily ie lgnored, in error, in $he Index Kewensis, But this
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work does regord the fact that Handele-dazzetti, whio orlginally proposed
the new family, scon regretted hls sction. By merging his genue Chingl-
thampnuse with Microtrople, he eguated hie Chingithemnacese out of existence

into the Celsstracege. The family Degzenerisacese, however, is still in
good standing. il

June, 1925, Herbert L. Nason collected a pecullsr brown seaweed off

Glarion, the most westerly of the Revillagigedo Is lends, southwest of

Lower Cmiifornis. It wse named Uasongphycus paradoxg after ite discoverer

— and ite unususl cheracters. It is so different from any other seaweed
known that it ce-stitutes a famlly all lts own, nemely the Masonophvceze.
Th\i, Deﬁearﬁfeoe axd Mago eae, each bazed on 3 single kind of
plant, =re the orly yelld plant femllies -commemorating living buﬁ;:a'i.st.s

at this tiuze. » .
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Coconut mﬂhﬂﬂm,l did uot m nx;ar retiramnt,r would move to

(2B FLE . o | *

> Ronolulucyafitit wheTe 1 the cocoaut pelu Ag & sirect b traesl = no':"u:ﬂ‘ng Lezo
for 13 yeaYsl Betore tLolu.ny ho...o,grows n wry good spocimen and T cen
observe flowering snd fruiting end photogro;h this with wy 400 wm teleo<lemss

In tho November 1976 iosue of the "Seientific Americen" is an nrticle "Girben
Troes" by Wouas S. Eliac and Howard ©, Irwin,The troes mentionod sre oak,maple;
"iinden (ﬁamod);ﬁmricm elu (farcatened by the Dutch elu disenne),plane tree
and others «ve find ghese tress in udany cities in tho U.8. mnd ploo in Furope,
yot sll iu the teaperate mone.They would not survive in Nenolulus bocouse they
all nocd g winter EBBS cold vhich wo do R0t hove in ropicel Honolulu.

e coootut pala (Cocos nuciféra I.) s o nmooogr_lgu_mmma @ﬂ
with a owollen base,Tho crom in 2&””:&/&‘ tghmﬂﬁm&
Hidden doep in the trunk is the growing p prmmgmmmmnm
ces tho latter onclosed in a woody epntha.'l'imne inflorescences with mm%’
“Sole, and ps.mmu,m*ma ore initioted latercl on the growismg point.
The followihg illustrations show thiss™at Lind of initistion is decinive for
tie growth of the palus.If tho inflorescence-initintion 1o torsdnal floweruing
and fruiting usef up the growing point and plant or the perticulsy shoot A&ie
Gff.S0/ 1t 1o with the vananme,uany orchidés ond others. and cloo with the pelma.
1% was 1n 1950 tuat I cow thic ot the forser Maford Botenical Gorden in Soleded-
Cubme +A c2e 20 yomro old uubrella pale @omhs uuhraoulir:\z": b, w;m in bloom,Tie
eten of the pule procoeded directly into the exis of #ho slant inflorescence &
tom & umgnificont plotureiThe plant died.It was "haparmnthie" (once Zlowering)
8 %oru which io genorally used foyr antusls.Tho uabrella pnlun w;z.. and n fow
Others ,1ile the sago peli,con grow for mony yosrs btut whem th e;f:: 1ange mmm the

vaaﬁtntive st..u-e to the orotive stoge,thoy dle afterwaris. . % {l = '/
the top of the coc.nu palu thm ¥ brown ctipulcaﬂ:m Hant le&vw ond

| tha Za‘hml located inflorescences with 4heir epathosTha old la,o:\rx-p ofe
A
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v nmm 'otisf Lracmo)sleving no eciubiti betweon xyles and phloes thozg om0

™ e Gl Ly I‘ ~

II o A A g . ! 4 D }:-r e
meu on tho trunk okkbmo piasrave, (st1icated vcu"!lﬁ tlhﬂﬂs

pecondary growth in thiclnosseThis ig the cauce of the slenderness of eyen 100
yoars 0ld cocaut palugeln ocatrast to tho date pels (Phoonix dmetilifera I.)
vhere stesinate gund plotllate flowers are on difforent plents the coconut pals
1o mogoecioun and it bjoous throughout the whole year,The branched inflores-
cences oarry uany otawinate end wuch less numerous bell sheoced pistilate main-
1y on the lower port cad iscreselng in size.The life tiue of tho formerythe
mele flowors io short and they drop oﬁfnm soon «The plotilato,the fouale
floverssaze coaplotely onclosed Ly bracts and periantheThon tho male flowers
nave uup,wm,mu n.nt‘nss&a bogineyTie uppe:uoot part of the ovary becomes
visitle with a white mu.um stigzume Tils opens with 3 lobes,originating |
fro the 3 cerpelosdoth £lovors aro iriorous.Tho sale flowors hevo G mbasouo !
end & very veducod,not fmnctioning apoearpous gynaceeus. Mo fexale flowers have
 Bigyfuoed, & CyUCEFPOUS OVArysDoth fleverd have nectar producing glandsyote
trooting 1uooets oo poliinetoros.After pollinstion the otigue tiho dex: ohd

ond Griose.Tros .0 ovary develops the the frultythe cocouut,efirupe,lite the
m,m o nutsThe wall nz-thn- overy acon becowes ﬂaﬁdsﬂﬁin'{ao 3 aifsorent

and 01:ferent functioning leyerstthe exocerp,the outside siin,making the 00o-
mut wetexproof,tie Lllrous esocarp,the husk,corresponding with the julcy flesh |
pE the chorry snd contrifuting to the boysncy Of the cocomut eud the endooarps
the future "otoo".Tho andocorp contoins tho ovule and after fortilisation snd
hardoning the e~ixryoe.At the tise of the asuthesis the eudocaxp hes the pize of
shhoryy stonoeIt lo white ond soft and shows thet it 1o couposed of 3 fused
esrpolsyletting open in tue centere suell cenel which is extendedfirough the
mosocarp o & through which the pollon tube woy reach the ovule and fortilice.
foo growth of the westearp is a.ccol-omtoﬂ vory much and thde pokes it so 41£8%- |

———

cult to wake cutsiThe endocerp iz located on the besa of the cocnut.Vory early
it bocomes hollow and £illed Wi th e nutritive wetory 11 uld,iserossing in
Jaentity with the luersaciag eize of the fruitsit 1s tho coconut wateriluring

the further grovith tho "ptome" soves mwoy frow the bese into the centor of the |
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ol gat tho begiming pointed ond becouing rouwndish.Ooly one carpel hag sn

oabryo, ths ‘othor 2 nmxnm fused with 4t,ere steril.The uaturo "otone"
chows 3 "ma" sixon m mg.onra the nendling,whiuh grovn in the baaal aren

0f the husk.lt looks like if the stone would move into tho center. of the fruit

'u £ it ohoule wako space f£or the developping eeodlingl hmj hasva 3 unong—

worod ueclicniDo we have wAth tho 2 storil car.els o partinl parthenconrpy?
mm"mmw mwumtm..thehnmaﬂd the ﬁ.mi.whu&nnzawm
aros,lon 1o Gt with e sod ouprly Of tha "stone"?ind fineliy-frou where
my,mua the watmr in tie Iruit,the eooonut wnm?
mwmmmt ﬂrdpjnoff.&‘énihepﬂnthamwgohmﬁm -
Wmm.m 'the geruination be_g:l.ne sfrou the cotyledon a structure
mammmmotmmumpmlynmmmmer of the
ftuidelt u the hwmm tho food thm.m fooll ommmg
w water booma tho polid mupm,ﬁhe' vhite floch or uent which is
mwmm.mmm mm@ roote and shoot all in
%Lf ey of A I
umm@mm o:mm.memgrmm & nnd&nam
M—ﬁmh-m*ﬂ»—m—ﬁnm Py ,ﬁ‘*‘—*t‘ [ ARCa s 4
P e \ 5 &5 Loty 3:1-.(_

T - J L -
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mhe coconut polu
s Gogospiarnl. 39 the moot iuportant plent of the tropico.Tio dided flech

o meat juside tho ripe cocnut 1s the copra one of the wost inportent trede-
articlopelron the copra originates fat or oil yused for moragaring,in commetic
a-d for upnjueny otuor utilities.Tho mpin p oducing countries cm; ore the
Philippines, Indle,Indanesia end copra 10 the moin-crop of the oceanic iclmnda,
In the THilippises, in Iniie and other copra producing cousttriss elco breeding
work with the c‘oon:lual 1“1 w}fiﬁy‘%mw eit.er the nusber of
the cooonuts on $i.0 pal.o or the fut contont of the coprs. Shredded cocmut
sost of of the ripe coconuts,used in bakory,ds to sention muong the productss
Prou wwipe frulto,not fitted for copray,the fibvers of the huek ﬂ:h the nane
Woolsh a¥e used 0¥ L100Y COVOrs,ruiers totethey can ve diode.the herd shell
cen e polishod ond be used far bowlsyoupe ect.Aloo charcoal is uede fros its
m and leaves ore uced for the building of houes for the notivesEverything
of the cocnub pelm ie uocdi 7

In Senolulu the cocnut palu 1is only & display plent end o very oxpersive

aisplay plont teciIt is & stroet treells fellild the pelue eve Lostly 50 yorre

old ut thore cre elooc older onoaeThe coconut peln suposed netive to ~outheAnine
wes brou ki tothe Hawallcn iolonds alresdy by the soafering Tolynesisnc, el in
in @ifferent vorietios o it happess with all cultiveted plents,nll cultiverse
me folling ©ld leavep end coconuts gre hazardous for recidents and touricts
Misrosore trice a year mén hove to ¢liub up tho trunks end to remove loayos,
inflorescences end wore or less ripe fruits.l was told if only the development
of the latter could be prevented the city of Homolulu which orna the otreet
troes,could save o lot of woneylAs wentioned the coconut pslu is woncecious
$herefore it yproduces cocouute and wutil now %o prevent thissno ucans ore known
and tlere are also no unigexusl usle coconut pelus which coludbe planted zan
unsolved problad,

Though in louolulu wo products of the coconut plem are used,for the bLota-

nist 1t is & very iluterostings plentl
U% 18 oup 0ped GHEU LHC COCODUT pelw Lo N6 Ive §0 NCUEh-Arif OCG. R0 there
existc & bic crab,the cocto-robler piysus lobtro,whoeih is sdopied to fhe

coconutywith sowe of his lege ke cen obteln the flesh of the ripe coconut,
ingide,
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*\-'-‘k Collecting ixperiencee in Hawnii i
l..- 2o
\ & T - -
At the meseting of the Torrey Botanical Clup on October b 1S54, M.

o Segener told about his work on the Hawaiian flora. He briefly eketch- F
eét}zaw gig chance neeting with Prof. H. M. Wnetzel in Bermsuds in the eun-

mar of 1620 inducsd him to enter the University of Hawall se & Gradusto
Student two years later, how nhe bagan the collecting and s tu:&y _Of-‘_a-_ﬁ‘:ﬂ&ii-

an plante, and how he resolved to write a "Flora iawaiieusie® or New I1-
lustrated Flora of the Hayaiian Tslands" whenilhe discovered no compreher-
sive, up-to-date work of the kind extant for this important region.

For the schonl vear of 18924-25 Mr, Degener enrolled at Columbia Uni-
versity as eandidate for a Ph. D., studying at the Mew York Botenicsl
Garden the emall collaection of Hawaiian plants he lad been able to smegs.
After completing his residence reguirements and scurses at Columbia, he
returned to the Islands to complate his thesis and to teach Botany at the
University of Hawaii. Then he botanized during the summer of 1926, divid~
ing his time equally between the lslande of Fruai mnd Hawaii. Tn thie w rk
he wee ably asegisted by one of his studente in wlowse veine coursed the
blood of the Hawaiian, the Caucasian and the Oriental. After the second
year of teaching, he spent the supmer of 1427 collecting on the Island
af Maui, assisted by three students. One of these was s lHawailen-Banioan -
while another, who illustrated the more interesting plente discovered,
wae of Japanese extraction.

e g S ———

' Savering connections with the University of Hawail in 1927 and reliev-
2d of all teaching duties, he henceforth ddvoted nie entire time to his
project, using Honolulu as his base of onerations. In Meay 1628 he sailed
@;r': Mnlokai on & five months' epllecting trip, spending moet of hie time
in the rain-forest near Maunahui, The valleys and ridpes about Kamelo
ware slao searched for plants and a futile nttekpt was made to climb
Olokui from Wailau Valley in the hope of f£inding a ngthical silversword
or Armeroxivhium, The following winter botanizing and illustrating were |
continued on the Island of Oahu.

In the summer of 1929 he moved to the Island of Haweii with five or
six meeistante, one or two to act me collsctore and the othere az artiste.
During that tiae hie became Naturalist of Hawaii Fat ional Park. Realizirmg
that his official duties at the Park would interfere with his botenical
studies, he resigned to econtinue his collecting and to write his 328-
page book on the "Plante of Hawali Mational Park, with Descriptions of
Ancient Hawaiian Custons and an Introduetion to the Geologic KHis tory of
the Islande". Thie appeared on the market & uring the Chrietmae Scason of
1830.

When about two~thirds of the nanuscrint of the Hewaii Netional Pe k
book had been written, Mr. DJegener decided to nuesticon sone of the few
rupaining kahunas, or sorcerers, end old natives regarding the rneient
uses of certain plante. He engaged one of his former Hawaiisn etudente
as interpreter and camped in one fishing village efter mnother alopg the
coast of Hawaii, At 1Milolii he found native life the moet primitive. He
camped in the s and-covared yard of the publie schiool = & mouern building
closed for the year because insufficient Hawaiian scholare haa enrolled,
accorcing to the Department of Public Instruction of that time, to war=
rant the apoointment of a single teacher - and made friends with the
inhabitente. One young Hawaiian, highly reepected in the hzmlet, wes ee=
pecinlly helpful in describing native customs. The rimple wayr these falk
lived in Milolii and their nalf philosophy nay be exemplified by some
of the answers & received fron ‘ng' new friends. Though®owning” slmcet |

wel

—

Hunt Institute for Botanical Documentation



e : : 3 o
- Ca \ltc#ln.:-(—
)

the aptirs hamlet, -@"hoet was practically penniless, VWhernfesked wihy he
charged no rent for hie property, he replied he did not c¢&re to do Eo.

If he were to #ry to collect it, hie friends would miove away and he would
be lensly. When one of the 1little urching, deprived of schooling, wae ask=
ed if he nad had a zood teacier the year before, he anewered: "Yeg, he
good teacher - ne no whip much," Few visitore to Honmolulu will ever guees
that primitive Hawaii nay still be found YXOOEIOXXKEXE hioden awey here

gnd there alonz the coast.

The years of 1830 - 32 were spent on Oszhu in continued colls cting
and describing of plants. Then shortly after the publication of Book 1
of hish"Flora Hawaiiengisg" in June 1933, Mr, Degener eailed for Califor-
im,with two of his assistants. As a party of three, motoring across the
‘ @ontinent by the southern route, they arrived at the New York Botanieal
Garden in Ahgust. Here the Hawaiian herbarium, weighing sbout two and
a half tons, had preceeded them. Work was resumed and in Hovemher 18354
Book 2 of the "Flora Hawaiiensie" was conplated.

After a stay of almost a deeade in the Hawaiian Islands Mr. Jegener
has beer able to auass an unexcelled collection of Hawaiian plante eetim-
ated to contain upward of 40,000 specimene. He has written three profuse-
1y illustrated books on the Hawalian flora, one of which is of a popular
‘ naturs, He has amassed hundreds of illustratione of Jocal plante drawn

by students under his personal direction. More than half of theee plates
| yat rasain to he published in succeeding booke of the Flora. He hae col-

;:hg_;a:ea by the loan ofhgpe.cimggs t:_ftha Bi.ml’. Biaimp Kuseunm and the
" Field Mus eun in monographic studies of the losses, steliee, Peperomiee,

abiatae and Compositae. He has distributed by gift, sale or exchange

duplicate sp=cimenes,to leading botanical institutions in America snd
Rurope, Thees EAMKFIKACRIOINEIOODIERE shiprients conprise ‘chiefly en-
demic plante, though pan-tropic ones are not lacking.

. As opportunities for etudente have greatly improved in the Telande
‘gince the adninistration of Governcr Poindexter, lr. Degener now plans
to return to continue the deseribing and illustrating of Hawalien ferns
and flowering plants fron living specimens., This work, po doubt, will
be followed br a third visit to the New York Botanical Geraen where facil-
ities for the critical determination of MHawaiisn plants is slmost ideal,

The meeting was illustrated with lantern slides.
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Flora of the North Caucasus
Otto & Isa Dagener
New York Motorical Carden

We were iipressod by the display of modern Floras, many besautifully illustrated
in color, at the XII International Botanical Congress in leningrad in 1975. Ve felt
frustrated that thess wers fisuratively as well za actuelly closed books to us by te=
ing printed ir Russian in the Cyrillic alphabet, While on & week'a tour of the Cau=
casus under leadership of Prof A.XI. (alushko, we emphatically exprassed our convic-
tinn thet the Sciencs of Potany wao hampersd by sc many botanists in Jifferent parta
of the World publishing in a Eabel of tonguass,. Ve broached the sugpestion that Rus-
sian works should be accompanied by an English summary; and English, by a Russian one.
Workars then vould not only profit by foreirn research, ut wounld avoid rasting tine
by duplicating it.

Our a;ig%gn expressed to him in 1975 wae evidently convinaing, It certainly Pits in
#ith Russicfs wish for bi-national scisntific *colluboration. An exnaple is the 280

- B e e SRS s el S - i B ey e e YR i = e
_Ixwin, H.8, Litente and the Croen VWorld. Carden Joura, 176=179. 1976,

pag2 book about ths "Flora of the North Caucasus and tuestions of its History," edite
ed ang in part auibored by Dr. Calushko in 1976. Though no English summary aspears,

subtitles are in fnzlish and the 1,000 = 1,200 iatin plant names, such as Aghillea

————— - - e = -

millofoliuny Uguisetaa arvensd, (uercus rubor and “anthiunm ealiforsicun, are i Roman
Rl Pornic 2T it

ty¥oa.

4 VR s e b . 3 e i 3

4r saluciios miadful of bi-naticnal cosperation, undar data of Jaauary 20, 1077
Sl | e b 5 i . .
wrote us Ythat ihe interasts of Jour and our seieutiats po bayond the lingitz of their

e Eanm il B S W TN gam Sy i = £ 1
own Coururigs." iis accompanying, ratner full sanary in his Gnglish of the volums un
" - gy ¥ 3 i " ; l . 3
sortunately preatly ablraviatad and ssmewhat edited by us, veads as followss
e - ¥ L0k 2WE
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"Zlora of the lorth Caucasus amnd Guestions of its History,” A.I. Calushko, Sditor &
Cozuthor. 200 pages. 1576. 1 Puah!d.n Strest, Stavespol, 9.5.8. Wussia. Price 1 mble,
20 copeck.

Chaoter 1., talushkos, A.I. "Aa Aaalysis of tha Flora of tha ~estern Part of ths Cen
tral Caucasus.” 125 pz2.2s, 17 tablas, 11 =apa. Tha flora o the hircheat part'/:uf thh‘

syatenntically;

Main Lau-:a.s%rialhmsye. Ualkaria and “estern Osseiia is
ecologically and arealogicallys It shows that every zons in the Central Caucasus is a
re fuge, Hingi%ﬂms of areals and 31 complexss hava he=an nnted: fhs borsal areal pre—
pradominates x B34 species or 364, Ze L‘-‘.-:caeif;{\renl -.with_:‘*l];&‘igr 205, Ane "edit:;r- |
ranean with 512 or 1.:;-:!, £a2 foro®asiatic areal with 273 or 12%, One hundred tzenty
four endemic taxa are attributed to the Horth Caucasus,A map shows the above cantras
of species formation, of which the biizast, Zlbrusski,fas 2T andemics and ihe "Jurase
sic cuesta" has 21. Another map shows lucation of the nine principal rafures. "he role
of epeiroranssis, glacial epochs and the =pochs of arid climate in Ilorapenesis is
stressed. Lontrary to many botanists, the au*}:or Jaintains that the Central Caucasus
sh-wa n9 yerbbealwubsbitatisay—or vartical viuaﬁ.nm. but sany exannles dar horizantal
vicaﬁis‘l. Thic etows the antlyulty of the preophytes in the Caucasus and that the log=-
al oreopliytes ere not corseeted with the present flora oE the slains and elavated

arsas, In choxrt, tha #i=nd ara not derived from the &
kersarling tha z1

il e

2clal pericd; contrary to the belief of wany others, the suthor
contends that "ayncretic” or mixed floras prove the reality of glacial enschs and
Ltaal the avount of sjacretion of the rerigslacicl flora is praportlsaal to how far
south glnclation estendsd. His evideince is bassd on analysis of zecent periqlacial
iloras ol glaciers Ulluchiven and xavachul (extending down to 2,200 fe)s Azzu (2,400
m.)s and Heseazi (3130 m,). He painteins it is impeossible to exnlaia the flapal con-
positions oltavury woas wivhout sostulating ancicnt and zove rocent broad placial and
interslasial mi:ratinons. Ferarlding aric werisds, hs etresses thoir exelurive imasrts-
ance dn Slavaocnesis, oné notes that MM in the Nolocens the Horth Causcasus (presently
part ol the Bareal plant asuociation} was a poriion of the Vedllerzanean plant agso-
ciatinn, aud that thallara of the central Caucasus duving the last 20,000 years !']?-

luated Levween Uoreal-nesophytic «ad xeropiytic—mdiisrransan as well a8 zeropaytic

and stopre-liia =, 4n eczamole of o seminrid zone, o 2 zmone of omozerasiytas, shows
the survival of the period when the Central Uoucasus was zart of tha Feditarsan

a nenh flora,
Twa mups Illustrate his new
o

the ;lactal (WHizn) ond ia 43

=

fldzarensiic cosclusians on the pocition of itlle zones in

ré;j

i HE Ty e 3

* arld Ynlacone time. Ynne snow arsac of munsrang Caucani-
i snacina A 11 ration L apseph) I £}

an spaciow, s Ml ralion of sesjephyliic and xerophyllic florvas ih *ha Caucaaus Juring

the Hﬂln:enn; it tables listing the specicc. A chrenolo;ical survay nf tho nain

awl a taple of local clunpas ia the Plinsane=Pleietongin fol-

fapier . DMrima, Vel "Soas Luesitlions of the Plorajyenasis of the Thasr Alaine
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Flora of the Bactern Caucasus." 27 papges, 1 nap., This article, verifying flalustiko¥s
conclusions, divides the Bastern Caucasus into thriwe districts: Tersko-Arrunski, Koi-
sunski and Transsamurski. It compares the alpine aud subnival fl .ras of 269 spacies
of the Fasiern Caucasus, Verkhnaya .vanetia, Jdolshaya Liakhva, vestern part of the Ce/n-
tral Gaseasus, Central Transcancasus aad Haly Cancnsus (Araenian plateaun).

Chaogler 3. Nemirova, E.S.. Nieggrephical Distribution of Species Jurinea Cass.,
Sect. Neohallas Hemivova and fome Cuestions of the F‘lqra;_-.eneais.';fﬁ pages, 1 mapy The
floPhgenesis of the Cruciferas genus Jurinea, an endemic Caucasian Section of Neo-

bellae, is ziven based on the psorrasiic sporonding nf its taxa throughout ths Caucas=
ns. Two ceatres of oriidin and tias srezent occurrencs of taxa of fsction lieghellae are
postulaied. The Restorn Gancasns ias the primary csnter rhere Pumilae and leviararae of
th= Subnsebion Corononifolfae and the Subsection mmﬁvc. In fact, Eammlasﬂs
is endamic to tné\estern Caucasus. Ths Ceantral Caucasian cenire is 2 derivative even
thourh an ancient ong, within the linits of which the majority of specias of Sybseck
tion Coroansifolia escur.They developad ab the eand of %Pliocane. In Eum'rm'/\::flzh v
of taxa in the Central Caucasus is due to two ianvasions: dduriag_ the Plioceno s.nd,\t‘.hs
Riss-wirm, A map shows tha dixection of misrationg,

Chagter 4. Primi, V.4, "O0a dome ol the Particularities of the Usp2r Alpine Plora of
the ¥oha=Dag Houdtains.” f14 pnge% A check list of taxa, many news on the mountain
Baba-Dag shows its relationship in the Caucasian flora.

Chantex 5. "Plorageasticzl Ragions of the Parsdovo] Ridges (Terski-Ridz2 and Sunjene
siki=-niidse) of Ghecheno-Ingushebias" jé pazes, 1 ma.g)’. 'r"iw;./,l wristic meginna and sever-
al subrezions occur such as the Yalgobeliski, Dragunski, *i:'; tern part of the Sunjenski
UM%B?AAlkhmmhur‘kc-émlj31153:1. The Brajunski regsdon is the most orisginals The most
characlariglic ssecizs are listed.

Chapter 5. Prima, L.C.; & Calushko, A.I. "On Aguabic Ploxra of Zissyr }..a.ke.",' 'hiaﬂﬁ'ﬂ{t
deals wi%i the Uyzes of 'Wnoda and Forestry in the Checheno-Inpusbotia,.”

The roviewers ara mortified that ater preaching that articles in unglish should
have o brick/ onnmary in Russian printed in the Cyrillie alphabed that they can find

no Hussiansin the KAMHEXIXA Island of Hawaii to write it for them, and no priater in Ana

Arvor witiCyrillic ooty M Ve ﬂ'ét:%w!
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Flora of the North Caucasus
Otto & Isa Degener
New York Botanical Garden

We were impressed by the display of modern Floras, many beautifully illustrated
in color, at the XII International Bobanical Congress in Leningrad in 1975. We felt
frustrated that these wera figuratively as well as actually closed books to us by be-
ing printad:‘tﬁf'ﬁnnsi.a@ in the Cyrillic alphabet. Vhile on a week's tour of the Cau-
casus under léade_r_ship of Prof.A.I. Galushko, we emphatically expressed our convic-
tion that the Science of Botany was hampered by so many botanists in different partas
of the World publishing in a Babel of tongues. Ve broached the suggestion that Hus-
sian works should be accompanisd by an English summary; and English, by 2 Russian one.
Workers then would not only profit by foreign research, but would avoid wasting time
by duplicating it. Dk Juﬁ!@o

OQur opinjon sxpressed to in 1975 was evidently convincing. It certainly fite in
with Russi ; wish for bi-national scientific *collaboration. An example is ths 280-

_______________________________________ - - - -

page book about ths "Flora of the North Caucasus and Questions of its History," edit-
ed and in part authored by Dr. Galushko in 1976. Though no English summary appears,
subtitles are in English and the 1,000 - 1,200 Latin plant names, such as Achillea
millefolium, Equisetum arvense, Quercus rubor and Xanthium californicum, are in Roman
type.

Dr Galushko, mindful of bi-national cooperation, under date of January 20, 1977,
wrote us "that the interests of your and our scientists go beyond the limits of their

own countﬂos.“b{s\acmm full n hisg % -ahfmhﬂ._fpmm-

: ed Wwwaﬂ
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Flora of the Eastern Caucasus." 27 pages, 1 map. This article, verifying Galushko's
conclusions, divides the Eastern Caucasus into three districts: Terako-Argunski, Koi-

sunski and Transsamurski. It compares the alpine and subnival floras of 269 spacies
of the Eastern Caucasus, Verkhnaya Svanetia, Bolshaya Liakhva, Western part of the Ca/n-
tral Caucasus, Central Transcaucasus and Maly Caucasus (Armenian plateau).

Chapter 3. Nemirova, E.S.. "Geogranhical Distribution of Species Jurinea Cass.,
Sect. Neobellae Nemirova and some Questions 3\{- El;gcgjz)mgemsis." 4 pages, 1 map /T‘ne
floThgenesia of themﬂge&g genus Jurinea.,}\an endemic Caucasian Section of Neo-
bellae, is given based on the geographic spreading of its taxa throughout the Caucas~

us. Two centres of origin and the present occurrence of taxa of Section Neobellae are

—

postulated. The Western Faucasus is the primary center wheres Pumilae and Levieranas of
the Subsection Coronopifol¥ae and the Subsection %ﬁt}xfi.‘n. In fact, Mammlosdd '
is endemic to tha‘q:mtern Caucasus. The Central Caucasian centre is a derivative even
though an ancient one, within the limits of which the majority of species of Subsecl

tion Coronopifolia occur.They developed at the end of 'I;r?e Pliocene, In aumryy :ra(a}’tr}:zl”
of taxa in the Central Caucasus is due to two !.nvaaicns:idurmg the Pliocene and /the i.l
Riss-%¥l#rm, A map shows the direction of migrations.

Chapter 4. Prima, V.M. "On Some of the Particularities of the Upper Alpine Flora of
the Baba-Dag Hnunta.ina."j('i4 pageﬁb’. A check list of taxa, many new, on the mountain
Baba-Dag shows its relationship in the Caucasian flora,.

Chapter 5. "Ploragenetical Rsgions of the Peredovoj Ridges (Terski-Ridge and Sunjen-
ski-Ridge) of ohecheno-Inguahetia."/@ pages, 1 map)" ?ivfﬂuristic regions and sever-
al su'bragions oceur such as the Malgobekski, Bragunski, Eastern part of the Sunjenski
Bange,ﬂﬂ.lkhanchur"o-Sunjenski The Bragunski region is the most original, The most |
characteristic species are listed, !

Chapter 5, Prima, L.C., & Calushko, A,I, "On Aquakic Flora of Kissyk Iaka."/misam
deals with the "Iypes of Woods and Forestry in the Checheno-Ingushetia.® |

The raviewers are mortified that after preaching that articles in English should
have a bnp-:ﬂ—’iurmary in Russian printed in the Cyrillie alphabet that they can find
no Bussian in the HEEIXIGH Is 1&11.6. of Hawaili o write it for them, and no printer in Ann
Arbor with, Cyrillic foptf. 7% 2 448 f 'f o Teeand

A
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a;.tord to Becond Edition B2t u

The oﬂ&owing few nefag explain how the writer's editions of the "Flora
Qéggll_ggig" and "Plants of Hawall National Park" were depleted. They do
not deseribe, however, the coup de grfce of April 1,*1946. On that day
the tidal wave Bweeping south from the Aleutians mixed mos t éf_tha remain-
ing books in a three=foot deep maelstrom of salt water containing limy, N
or seaweed, and astonished fishes and crabs.

The present inexpeneive edition of Books 1, 2, 3 and 4 of the "Hew
Illustrated Flora of the Hawalian Islands" is practlically a facsimlle sopy
of the first edition originally selling for § 14.00.Thls second ehition of
the first four volumes, bound in a single oovef, omits preliminary indiees
no longer necessary, sheets iater suppkéed corrected, and sheets which more
recent researches show regquire revision, These last, brought up to date,
will appear in Book 5 or in later volumes.

Our present knowledge of the complicated native H?wqxian flora is woe=~
fully incomplete and in such a stata.or flux that aﬁ} boun& book about y
Hawallan pleants is out of date within a very few years. The publiahaﬁ
monographic work of not one single worker w and the writer modestly ln<
gludes himself =« will stand the scrutiny or time, Further botanizing will
very likely unearth additional plants not dealt with in their etudzea and
will necessitate a modification = at times most drastle = of their results.
Our ohla lehua trees, for example, have been studied in great detall and
the different onaa-obaerved have been described and named as good specles,
varieties and forms, I suspect more than half of these scientifically
named units simply represent individual hybride or swarms of hybrids de=
serving no such names =* all, Our loulu palms lixewise have been desoribed
&n great detall and beautifully so, some species being known from single
trees growing in some plant lovers' gardene. They are not known in the
wild.{ Ixuspect guch trees meral§LMe%19tinat species because they
had b%en‘brought down from their rainy mountain fastnesses as seeds and

rarne:i t.q grow in a dry lowland environment. Changed conditions changed
¢

—
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their appearance only swmerficlelly. A recent publication = evid:nbly a
potboller - deseribing new kinds of moklhona relatives is so briefly and
Biketchily ;riutan in Latin that I am not a keen enough botanist to be
able to recognize the plants thereln described. I doubt 1f any one except
the author who sired them can do so. The writing appears to emulate in
haste the editorial work perpetrated upon the scientific names appearing
in "Hawaii's Orop Parade," a book that otherwlse could have been of great
usefulness to the Territory. A naupaks hastily named for Skottsberg, a
keen student of the flora of the Hawallisn Islands, Was described in print
as having its closest relative growing in Australia (!) when its closest
relatives were growing not more than a mile or so from the botanist's om
back yard in Honolulu ana av Kilauea. Even Skottsberg, who ranks with
Sherff in doing most cersful work with the highest type of scholarshilp,
monographed the Hawalian sandalwoods in such a way that the writer found
it later necessary to correct him in the "Flora Hawaijensis." Skottsberg
likewise monographed paupaka, placing our beautiful yellow=flowered plant
in the genus Scaevola before he was willing to follow the writer in plae-
ing it in Camphusia. Sherff, in dealing with our native euphorblas and
2alil at the outset admitted his findings as provislonal until more fleld
work and research unearth additional data to work upon. Ang:ﬁzg::;r, who
came to the Islands in 1922 and spent more eontinuous time in sollecting
and studying the flera,-in gepite of Bome elements of sabotage, has made
mény, many blunders. But, unlike the writers of hide-bound books wjose
errors stand so long &8 their books hold together, Degener corrects his
iany blunders by issuinc up to date sheets to bind 1n his Flora in place
of the out-dated ones.

The lives of botanists connected with the Hawallan flora have been
heetic. Nelson, who botanlized in the Hawailan Islands during Captaln
Cook's explorations, later joined notorious Captain Bligh - "breadfruit

bligh" - and stuck with him during the mutiny. He dled as a result of the
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hardships encountered after he—wa¥ set adrift by the mutineers. Douglas,
Who collected sllverswords, was gored to death by a wild bull on Hawall,
Mann died a mere youth. Forbes was hounded to a traglc early grave. Rock
@nd later botaniets left the Ialands because of frustratlon or disgust.
Degener wae deprived of his teaching poeitlon after he began working onmn
his Hawailan Flora, presumably in a graceful attempt to induce him to
8all away froé Hawailan shores. Tenaciously he remained, while the con-
spirators themselves, with mild persusslon, at length found it convenlent
to depart. Heretofore the layman may have thought that the sclentist =
especially one who deals with the pretty flowers growing in our Paradiae
of the Paciflic - &8s above plagiarlem,ppetty bickering, accusations of
theft, and Jealoue;, He 1s wrong. Hodern botanists in Hawall - tempera~
mental artists rathee than sclentlsts that they are - simply vent their
spleen in a more flowery way, as the reader himself may have noticed.

With the passing - the salnts be pralsdd = of some rugged admlnistra-
tore from the Hawailan scene and their replacement by men with modern
ethical concepts, I can predict a remalssance in our etudy of Hawailan
plants, The only need 18 that these new administrators watch over their
quarrelsome hirelings to guard them from erring ways or to send them
packling on fleld trips to Micronesla or some other 1solated regions where
their effervescent epirits can do no harm.

The preceeding phl%iapplc and the following account of a botanist's de-

parture from Hawaii are extraneous to the "Flora Hewaiienseis" and must be

discarded.

Independence Day, 1946.
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The above copyrighted drawing 1s so excellent that it was reproduced
without permission in a booklet under editorship - so states the intro-
duction - of Dr. Harold St. John. -Thia editing, consplouous by lts care-"

' less haste, failc tc c!*= in the bibliography the author and work p%g:l.-
arized.

The above copyrighted drawing seeme to have been reproduced, partly
“turned upside down, to be sure, without permission in & booklet under
editorshlp - sb etates the introduction - of Dr. Harold St.'. John. Such

editing, so0 reminiscent of that found in "Hawail's Crop Parsde",
is ' rdly of an etnical standard to be recommended for unlversity students

to emulate.

0
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'jardahlps encountéred after he was set adrift by tus.sutineers. Douglas,

#%-'Mann died a mere youath. Forbes was hounded to & traglo garly grave,

\
Who eollected diiverswords, was gored to death by = %1id bull on Hawazii. ;
-Rock and 'h—tor--botaﬁ;us taft-the Islands because of rrustﬂ:tuqn or dis-
gust,Degener was ﬂeprl"llved of his teaching position after he began working I‘E
|
on his Hl_:n.uau_l'-l ora, presunsbly in.a graceful a_'r._t.Jempt.__ to _1m}_uoql !nm to i
gail away- fron Bauuan'\nha%. Tenaeciously he remaiped, while the com-
lpuatou thexselves, u\t.h(}ud persuasion, at, lepgth found 1t cpnrfnimt i
,"“te depart. Hsretofore t.ha leymen may have thought r.hst the !uimﬂ.n - ||1
5~ especislly one who desls L\t.p._the pretty r;ourp,_syow}ns..i.& oqar _!9.1_!_'3!!.1" *
of the Pacifie = 15 & ove w‘lr,gng. Modern botanists in Hawall - jempera< !
mental srtists rather thén s:i_ienust.s that they are = simply vent thelir
gpleen 1o a more flowsry wayg \ag the reader himself may have noticed.
. ints be praised - of eome Tugged e@ninie-

With the passiny = may the
stragors from the Hawallan scene and their replacement by men with modemn

L >
D ethical concepte, I can predict & renaissance in our study of Hawailan

plants. The onl-y need ls for these new adaninistralore to watch over the
quarrelsome hirelings to guard thea Irom erring way or to send them packing W
on field trips to Micronesis or some other isplated reglon where thelr
effervescent spirits can do no harm.

The preceeding pulliipppe snd tiue followlng account of & botanist's de~
parture from Hawall are extraneous to the "Flors Hzzaijensig" and should

be discgarded.

Independence Dey, 104K,
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Foreword to Second Edition of Books 1 - 4 i

The following few pages explain how the writer'e editione of the
"Flora Howallensls" and "Plants of Hawall Natlonal Park" were depleted.

They do not describe, however, the goup de giflse of April 1, 1946, On ;.
that day the tidal wave sweeping south from the Aleutians mixed most of i
the remaining books in a three-foot deep maelstrom of salt water con-
taining ;133, or seaweed, and astonlshed fishes and crabs.

The present-iWexpensdéwe edition of Books 1, 2, 3, and 4 of the "New
I1lustrated Flora of tha Hawalian Islands" is practically a facsimile
copy of the first one origlnally selling at a oongiderab;y higher price.

té%i;iauond—edttion—osmxhe—xinlgﬂggggzgggylfzz:gggff‘1n a sing{:q;iiifzj
y eets I

I

is a stream=lined editioq(?Qittins indices no longer necessary an
revised according to most recent findings. Book 5, to be completed short-
1y, will contain additional plants of interest.

Our present knowledge of the complicatéd native Hawallan flora 1le woe-
fully incomplete and in such a state of flux that any bound book about
Hawaiian plants 1s out of date within a very few years. Only a loose-leaf
work like the "Flora Hawalieneis" can remain at the fore-front of botani-

¢al research because there old pages are discarded for new ones embody=-

ing the latest rgsults of research and discovery.

4/)/ 2
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BERNICE P. BISHOP MUSEUM
HONOLULLU, HAWAIT

August 26, 1946

Mr. Otto Degener
24 East 82nd 3treet
New York, N. Y.

Dear Mr. Degener:

I must spologize for my delay in answering your letter of July 7th and
acknowledging the copy of your proposed introduction to your Flors Hawaiiensis.
I have read both with interest from the light they throw on past history and with a
certain amount of regret that the course of science should have been disturbed by the
attitude of individuals. Fortunately for me, I was not involved in the events which
occurred and I am glad that you distinguish between individuals end institutions.
If the Bishop Museum has suffered in the past, we cen let the dead past bury its dead
and lock forward to a better understanding in the future.

The Sherff incident I regret as much or more than you. Whoever or whatever was
responsible for the confusion, the Bishop Museum lost some plents which should not
have heppened had the terms of the losns been carried out. However, both Sherff and
the Chicego Naturel History Museum have done what they could to rectify metters and
this incident is also closed.

I am not given to anger and it is futile for me to be angry at what the Museum
lost from you snd the late Mr. Topping. Here again, let us bury our deasd and look
forwerd to your next 25 years of collecting, even though I may be in office barely
long encugh to receive your first contributioms.

The Bishop Museum as I know it will not be hurt in the slightest at your print=-
ing & Flora, e have no desire to monopolize publications on Hawaiien botany, but
on the contrery ere pleased that others save us the expense.

With aloha.
Yours sincerely,
Yo 6. (D,
Peter H. Buck
Director
PHB: S
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Gunnera and Dianella, with =i Illustration of & New Variety
otto Degyener

The apeape pdants, glant herbe growing wild on our fog-swept moun-
tains, are described by Dr. H® old St. Johm, Professor of Botany, Uni-
versity of Hawali, in the Proceedings of the California Academy of r
Sciences, Tfor November 1946. Whereas hepretofore botanists have recog-
nized only one or two kinds from the Hawailan Islands, Str—IomrTEUOE™
St. John recog;iaen

seven and probably rightly so.
All Hawailan speespe belong to the genus Gunnera, and all are described
technically #n full by St. John. Though such necessary descriptions never

meke interesting reading, not even to the professional botanist, his ac- ]
count of his collecting these glant herbs is quite entertaining. G. gy: i 1.
aiensig, as the name indlcates, .inhabita Kaual. It i1s the only apeapse
with umbrella-shaped leaves, all the others having their leaf-stalks !
attached to the edge of the blade. G. makahaepsis inhabits the leeward
slope of Mt, E;E,n., Oahu. A second Oalu plent is G, kaalaepsls. This
grows more on the windward slope of Kaala as well as elsewhere on the
Weianae and Koolau Ranges efOmtmn (. molokalensis is, of course, pe-
ouliar to Molokai. Similar to Oahu, the islend of Maui harbors two
kinds: G. petalofdea native to West Maui; G. pmauiensis, to the wet,
ravine-cut slopes of Haleakala, East Maui, Though the idand of Hawall

hae a huge area, only one gpeape is known from there. It 1a G. Eastwoodae,
thus fEr collected only from the anclent, eroded land mass of Eohala.

It wae named in honor of Miss Alice Eastwood of the California Academy of

Sclences,

It 1s gratifying that St. John has thie time untangled our confusion
regarding the maming of our seven kinds of Guupera. But similar to Crew-
ford's "Hawall Crop Parade," which failed to receive expert treatment im
the identification of its plants at the hands of his department, St.

John thraatens to set us back in his article in our knowledge of Dianel-



Gunnera and Disnella, with an Illustration of a New Varioty
Ott Doghmor

The speepe plants, glant herbe growing wild cn cur fog-Swept moun-
$ains, are described by Dr. H® old St, Joln, Professor of Botany, Unie
vorsity of Hewsil, in the Procesdings of the Oalifernia Acsdexy of
Beiences, for Hovembor 1946, Whereas heretofore botanists have resog=
nized only ome or 7o kinde fron the Mawaiisn Islands, Str—ohm—reseme
Ot. John recognizes

geven and prohably rightly so.
A1l Hawsiisn gpespe belong to the genus Gunperas, end 2ll ere denopibed

hmicalla*k full by 8t, John. Though such necessary derariptions never

malte 'mtereé'ﬁue reading, not even to the professionsl hotepist, his &g=-
gount of Mis colloscting these glant horbs is quite entertaining, G. lBu-
alonsis, as the name indicates, inhabits Kmal, It is the only apespe
with unbrellg~shaped leaves, all the othera having thetr locfegtalks
attached o the 0dge of the blade. G, pakahaensis inhabits the leeward
slope of lte Kals, Oatu. A second Oslm plant 18 G. kealaensis, This
grows more on t’;:w windwerd slope of Keala as well ag elsewhera on the
Waianso and Koolau Ranges ed-Qebu., G. molokaiensis is, of course, pe=-
ouliar to Molokai, Similar to Oahu, the,islend of Maul harbors wo
kindst §. pataloldoa nativo to West Maulj G. paulensis, to the wos,
ravinesgut slopes of lHalcakalas, Bast Moui, Though the 13and of Hawail
has a huge area, only one gpeape 18 known from theove. It ia G. Baptwoodae,
thus far collected only from the anciont, oroded land mzss of Kohila,

-

It was naned in honor of Mipe Alise Eantwood of the Jaliforsis hosdemy of
Ssitnces, :

It %s oratifying thab 50, Jonn has this timé unfangled onr oonfusion’
regarding the maning of our sovon kinds of Guanera. But similar to Craw-
ford's "Hawail Urop Parade," which railed to receive export “trestment in
the identirication'sf it2 plants at the Hands of his deparkment, St.

J’o’fm thréatens 6o ‘Het ue 'back 1n his articlo 'in our krowlodge of nmg:.
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Degener on Gunnera 2
.la, an interesting group of native 1llles. In his remark on page 379
that "The recently described Dianella laveruy Degener and D. mulblpedi-
cellata Degener are considered exact aynonyms\" of D. dwicensie, he
perhaps senses an error but instead of correcting it he blunders into
making & greater one, I therefore take the opportunity,as I did in the

L here
cage of & Scaevola or ngupaké he named in error i‘orl' Skotteberg, in cor-

recbing him,

There are at least four kinds of Diapella known to the Hawailan Is-
lands. They are all characterized by having dryish leathery leaves, n;t.
soft, almost flaccid ones as I noted in & Diapella I cellected in Fiji.
The two best known local species, specles that any neophyte can recog-
nize in the field, are Diapella sapdwicensis Hook. & Arm., and D, lava-
rum Degener, both described and plctured by me in detail elsewhere, The
former plant has inky blue, often elongate berries; the latter, eky blue,
usually broadly spherical berries. D. sandwicensls grows in the forests
and clearings, often on ?ﬁ::{rma of trees, of Kauai, Oahu and Maul,
Typlcal specimens of D. laverum inhabit, ae I have tried to indicate by
the name, lava waste? particularly about Kilauea, Hawaill, and to a les-
ger degree on Haleakala, Maui, Somewhat aberrant forms grow west of Mt.
Kaala, Ozhu, perhaps constituting a relic flora of the one that flouwrish-
ed there when the slopes of thls eroded volcano resembled in its lava <
covering that of the Kilauea region of Hawasii. Another aberrant form
grows mauka, or inland, from Lahaina, Maul. Thege two unusual kinds of
D. layerup show evidence of forming natural hybrids with D. sandwicensis
growing in the neighborhood. The third kind of Dianella, described and
pletured by me as D. multipedicella, is perhaps not & distinct species
a8 Bt. John and, before him, Skottsberg suggosted. Instead, it consti-
tutes a weil-mamked new variety of D. gandwicensis which I herewith of=-
flcielly rename Dianella E&ndwlcansia var, multipedicellata Degenerr E
comb, nov. (Syn. D, multi dlcellata Degener, F1. Haw, 68 : Dian,: Mult,

193 ).




Dﬁsemor on Gunnépa 2
].5, an’ .tnmpt.i.ns group of ne.t.i.w; 1iliess In his remari on page 9 _
that "fhe recently desoribod mw;g J,_mﬁm De@mar and D, mm-
gellata Degener are considored exnot aynon;?ma*" of 2. mmgj.]_,
perhaps donses an error ut inotoad o:l' correcting it 'he blunders into
making & greater one, I tharai‘oz'a take the oppor%ty,as I did w
case of & Scameyolft or naupské he nm:ad in error forASkot.t.abarb, in cop~
reoding hin,

There ara ab least four :inds of Diapells Imowmn Lo E’he Hawalian Iz=
iands, They sre &1l characterized by having dryish laaf.tthry loaves, not
8oft, al.ost flacodid ones as I nobed in a Dianeils I cellected in Fiji,
The two best kmown looal speoles, spscies that any noophyte can recog=
nize in the field, are Diapells sgndwicensis Hook. & Am., and D, lave-
rup Degener, both deseribed and pictured by me in detall elsewhere, The
forner pla‘nﬁ has inky blue, ofton olongate berrles; the latber, sky blue,
usuelly broadly spherioal berries, D, aandwiconsls prows in the forests
and clearings, often on !;g:s,t.mn of trecs, of Xauoi, Oahu and Maul,
Typical specimens of D, lavirum inhabib, as I hoave tried to indiocate by
the name, lave wastqy pertioularly about Kilauea, Hawail, and to a les~
ser degree on Haleakala, Iaui, Somewhat aberrant forms grow west of b,
Raala, Oshu, perhaps constitubing & relisc flora of the one that flowrishe
ed there when the slopcs of this eroded vwoleano resembled in its lava
covering that of thg Kilauea region of Hawaii, Another aberrant form
grows paulka, or inland, from Lahaina, Maui, These two unusual kinds of
B. lavamm chow ovidemee of forming natural hybrids with D, gandwisensis
growing in the neighborhiood, The third kind of Dianells, deserihed and
pletured by me 28 D, multipedicelia. is perhaps nob & distinct specloes
a8 Bt. Joln and, before hin, Skottsberg suggested. Instead, it consbis
tutos a yottemessed now variety of D. pgapdwicensis which I horewith of=
ficlally rename Diznells sanawicengis wvar, muisipedicellatsa Degenesp
ocmb, nove (Bym. D, cultipeciocellata Degener, I'L, Haw, 68 : Dian,’ Tuls,

193 ) -3
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. 'Degener on G@nnera >

- / . -
The fourth Dianells imown from the Hawailan Islands 1s peculiar to

Molokai, Though I discovered it growing about Halawa Valley in 1928, I
never deseribed and named it, feeling we should know more about it be-
fore doing so. May I suggest that some resident of Molokal study th.ls_
plant thoroughly in the field and, using my deseriptions of Dlapells
sandwilcensis or lavarum as model, wrlte one for it? He need not be a
professional botanist to qualify for this task, There will be little
more to do than to rewrite my description, adjusting meacsurements and
shapes to fit the Molokal plants. Then if he can execute a suitable
drawing of a plant, and press it and other specimens for distribution
to leading botanical institutions of the World, he is at liberty to
publish this species with a new name, either in my Flora Hawallensils
or in any publication he may wish to choose for h.méel.f. He should name
the Molokai plant either for some outstanding characteristic that dis=-
tinguishes it from other kinds of Dianella, or name it for the geo-
graphical reglon it inhabits. To work out this 1ittle problem would be
not only fun but also sclentifically valuable, Who on Molokai, I wonder,
will take up this challenge and become & Disnells specialigt?




= —

1 Deg;aneron@l'nmg

The fourth Diapella mown from the lawailan Islands is peculiar to
Molokal, Though I dlscovored it srowing about Helaws Yalley in 1928, X
never deseribed and nsmed it, Teeling we shoald know more about it be=
fore doing so, May I suggest that some resident of Molokal study this
plent thoroughly in the field and, ueling my deseripiions of Dimells
gandwicensis or Javarum as meodsl, write one for 167 He noed not be a
profesalional botanisi to qualify for this task, There will be 1llttle
more to do than to rewrite nw desoription, adjusting measurenents and
shapes to fi% the Molokal plants. Then if he can execute & sultable
drawing of & plant, and press 1lb end other ocpecimens fur distribution
to leading botanical instltutions of the World, he is at liberty to
‘publish this spocies with & new name, either in ny Elora Hawaliencis
or in any publication he may wish to choose for himself, He should nase
the Molo~al plant either Tfor some outstanding charastoristis that dla=
tinguishes it from obher kinds of Dlgnellg, or rame it for the gou-
grapnieal roglon it inbabite, To work out #iis 1iktle problem would be
not only fun but also sclentifically walusbie, Whe on Holokai, I wonder,
Will teke up this challonge and becomé a Digpella specialist?
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The Hawailan Archipelago, Nature's Lotanlc Garden
Dr. Otto Degener
Author, "Flora Hawaiiensis", ete.

The Hawaiian Archipelago - this includes the entire chein of iglands
extending from Ocsen and Midway to Hawall - developed from the slow ex-
trusion of lava from a crack or series of cracks on the ocean floor. This
voleanic activity may have begun 100 million years ago, the mountain peaks,
however, not piercing the surface of the ocean to form these lovely islands
until 25 or even a scant 10 million years ago. Many of these peaks along
the older, western end of the crack cn the ocean bottom are so ancient, by
the way, that they have been worn down by rain, wind and wave practically
to sea level and are now known to us as obscure Ocean and Midway Islands,
the home of seabirds and perhaps aviators.

To thege igolated islands of bare lava came about 250 kinds of flower-
ing plants to leave offgpring to within historicesl times. Some blew here
during storms; some floated here on ocean currents; some came here stuck
to the feathers or feet of migratory birds, or hidden away in their in-
tegtinal tracts. About three-fourths of these plants came from Malaya and
Aus‘tralim:p and the rest from America and slsewhere.

Finding a land devoid of competition, these 250 pioneer immigrants bred
and multiplied at a prodigious rate, spreading everywhers, They found
areas of pure or salt-impregnated coral beach sand and rough aa and smooth
pahoehoe lavas to sour bogs and treefern jungles; of near tropic heat, as
in the Kona Distriet on the southwest side of the Island of Hawaii, to ice
and snow, as on 13,784 foot high Mauna Kea; of desert conditions, ag in
Kau, vo over 800 inches annual rainfall, as at Waialeale; of cloud filter-
ed light, as in the coffee region of mauka Kona, to intense rays of the
sun, sag within Haleakala Crater; and all possible combinations of such
conditions.No wonder the offspring of thess 250 immigrante,by a process of

natural selection, were induced to speciate or bring forth variable off-
gspring. Thega varlied all the way from galt tolerant,fleshy leaved naupakas
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T he Hawaljan Arohipelego, Nature's Botunioc Garden
Dr, Otto Degener
Author, "Flora Hawsiiensla", ete.

The Hawailan Archipelago - this includes the entire chain of islands
sxtanding from Oosan end Midway to Huwaeii - developed from the slow ex-
+ruzien of luwa from s erack or series of craocks on the ocesn floor. Thia
voleanin activlity may have begun 100 million years ago, the mountain peaks,
howaver, not pleveing the surface of the ocean to form these lovely islends
until 25 or even s scant 10 million years azo, Many of these peaks olong
4¢ha oldar, western ecd o0f the crack on the oceen bottom ars so anclent, by
the way, that they have been worn down by rain, wind and vave prectically
tc gen lovel and are now known to us zs obscure Ocesn ond Midwsy lelands,
the home of seabirde and perhaps eviators.

To thege igolated ialands ol bsre loava oswe tbount 250 kinds of floware
ing plants to leave offspring to within historiocel times., Some bley here
during storme; some flosted hera on ocean ourrents; some came here giuck
1o the feathers or feet of migratory birds, or hidden away in their in=-
tostingl tracts. Aboutl three-fourthe of these plonts cema from Melaye snd
Auatralia{p and the rest from Amerioca and elsewhere.

Finding a 1and devoid of competition, thess 250 pioneer imnigrants bred
an@ rmultiplied at e predigious rate, spreading everyvhere, They found
arsgg of pure or zali-impregnated coral besch sand end rvough 22 snd gmooth
Rghoghoe lavea fo gour bBogs and trsefern Jungles; of near tropic heat, as
in the Fona District on the southwest side of the Izland of Hewail, to ice
nad :onow, as on 13,784 foot high Meuna Kee; of desert conditionsg, as in
Kau, to over 800 inches angusl rainfall, &g et Waialeale; of cloud filter-
ed light, =8 4n the coffes reglon of mauka Kons, to intense rays of the
gun, =g within Haleokala Oreter; end all possible ecombinations of wmuch
sonditiona,Me wonder the offspring of thmse 250 immlgrants,by a prosess of

natural gelaction, wara induced to spaciate or bring forth variable offe

gpring, Theqn varied nll the way from gnlt tolerant,fleshy lesved naupakas

Hunt Institute for Botanical Documentation

—




— — — e e

Dag;nor on Haw. Areh. 2
or half-flowers and lava flow inhabiting ohia lehuas to sunlight repelling,
silyer haired silverswords. Fuvthermore, such veriations were at the same
time intensified by isolation more extreme in the Hawalian Archpelago than
probably in any other region on the globe., The plants were not only separ-
ated from thelr relatives by growing on distinet islands but often in dis-
tinet kipukas, or lava oases, which, unlike formerly, now occur only on
East Maul and Hawaii, Shade loving plants in one deep gulch, for instance,
were separated by high, dry, sun baked ridges from their relatives in
neighboring gulches, Conversely, sun loving plants of one ridge were sepa-
rat ad by deep, dark gulches from their sun loving relatives on neighboring
ridges. There were no mammals to diggeminate seeds from ona area to ano-
ther as in most other regions of thes world. There were relatively few in-
gects to carry pollen from one insect pollinated plant in one guleh to a-
nother insect pollinated plant in another gulch. Nor did the winds carry
pollen to all points of the compass to mix up the different strains of
wind pollinated plants so long as almost continuous trades prevailed. No,
the Hawaiian Archipelago was no melting pot for plant races as it is for
races of the human species.

Ag the resilt of variation and isclation of the offspring of the origin-
al 250 plants over a period of 25 million years or less, the Hajseiian Ar-
chipelage at the time of Christ could boast a flora of about 20,000 diffen
ent kinds of flowering plants, and 98% of these grsw no other place on
earth! The endemism is so extraordinary that some grew only on a single
mountain like Diamond Head or on a single suony ridge or shady gulech.
Truly, the archipelago was a Paradise - a superb Botanic Garden planted by
the Creator,

At length magnificent Polynesians - ancestors of the present Hawaiiang -
sailed up from the South in huge double cances to these uninhabited is-
lands. They brought with them as a future source of food the pig, the dog,
the chicken and, perhaps as a stowaway or for the chiefly sport of shooting

with bow and arrow, the Polynesian rat. They likewlse brought with them as
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Degener on Haw. Arch. 2
or half-flowers snd lava flow inhabiting ohis lehusg tc sunlight repelling,’

gllver haired silverswords. Fuvthermore, such veristions were at the same - '
time intensified by isolation more extreme im the Hawallen Archpelego than
probebly in any other region on the globe, The plaats sere not only separ-
ated from their relatives by growing on dlgtinct lslands but often in dis-
tinet kipukas, or lava oases, which, unlike formerly, now occur only on
®apgt Maul and Hawnii, Shede loving plents in one deep gulech, for ingtance,
wern gepnrated by high, dry, sun bakes ridges from their relatives in
neighhoring gulches, Conversely, sun loving plants of one ridge were aepa=
wat od by deaep, dark gulches from their sun loving relatives on neighboring
ridgea, There ware no mammals to disseminate seeda from one area to ano=-
ther gs in most other reglong of the world. Thare were relatively few in-
gecta to aarry pollen from ona ingeot pollinated plant in one gulch to a=
nother ingset pollinated plant in another guloh. Nor did the winds carry
pollen to all points of the compass to mix up the different strains of
wind pollinated plants so long as almost continuous trades prevailed, No,
the Hownilan Archipelage was no melting pot for plant ruees ag it is for
races of the humen apeeies,

Ag the remhlt of variation and isolation of the offspring of the origip-
2l P50 planta over s period of 25 million years or leas, the Haspiian Ar-
chipelago at the time of Christ could bosst a floras of sbout 20,000 differ-
ent kinds of flowering plants, and 98% of these graw ne other place on
earthl The endemism is so extraordinary that some xrew only on a single
mountain like Dinmond Hesd or on o single sunny ridge or shady gulch,
Truly, the arohiprlago wes a Paradige - a superb Hotanic Garden plented by

tke Creator,

At length megnificent FPolynesians -~ ancestors of tle prasent Haweliiang -

sailed up from the South in huge double oanoces to thezse uninhabitad is-
landg. They brought with them as m future source of food the plg, the dog,
tha chicken and, perhepg as a @towaway or for the chiefly sport of shooting

with bow and arrow, the Polynesisn rat. They likewise brought with them as
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Degener on Haw,. Arch. 3
gources of food, drink, nlothing and medicine such plants as taro, sugar-
cana; swest potato, benana, pis or "nativs starch", mountain apple, awa,
wauke or tapa plant; olena or turmeric, ecoconut, breadfruit, perhaps the
dye plant poni, perhaps the candle-nut or kukul {(no pollen grains of this
common tree have aas yet bsen found in ancient Havaiian soils), and per-
chance & Tew stray weeds like the willowherb of taro patches. One kind of
coconut, the piu polapola, evidently came originally from the issdnnd of
Bolabola near Tahiti. Whether breadfruit cuttings perished from salt spray
during the early trip - or could somecne in the excitement have forgotten
to carry them aboard? - we do not know. We do know, however, from meles or
epics of the old Hawaiiang that Chief Kahai centuries later made a special
trip to Upolu, Samoa, and successfully brought the breadfruit to Oahu.

The pineapple, halaBkehiki or"foreign hala" of the Hawailans, was in
the Islands before the coming of Captain Cook in 1778 yet was not brought
here by the Polynesiasns. As the plant is native to Brazil, it very likely
reached here on & Spanish vessel wrecked, so tradition relates, during the
reign of King Keliiokaloa early in the Sixteenth Century at Keei, Kona,
Igland of Hawaii.

With the coming of the Polynesians, the destruction of the Botanie
Garden that is Hawnii began. It is regrettmble but it was mostly justifi-
able. The pigs, a necessary source of animal food, ran loose and rooted
about in the fern forest and elsewhere, eating and damaging native vege-
tation. The rats were perhaps a mixed blessing, for, while eating seeds,
they probably dropped a goodly share and thus may have helped in their
sowing. The crop plants, needing land cleared by manual labor or burning,
may have crowded out a few native lowland species. All in all, however,
the Hawaiian Islands, before the coming of Cookt, were gtill a lovely Para-
dbse in the Pacifie with the native vegetation largely unspoiled and in-
tact,

Since the coming of Captain Cook and the haole ia general - and I use

this term in the original native sense so that it means both the Oceiden=-
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acurees of food, drink, olothing end medieine such plents as tare, sugar-
me; gweet potato, benana, pia or "native starch”, mountein spple, =,
wauke or tepa plant, olens or turmeriec, coconut, breadfruit, perhaps the
dye plant noni, perhaps the candle-nut or iukul (no pollen grains of this
common trae heve ns yet been found in ancient Hawelien soile), end per-
chenoo 8 Tow stray weeds like the willowherb of taro patches. One kind of
coconut, the piu polanols, evidently came originally from the isedand of
Bolabola nesr Tahiti., Whether breadfruit outtlngs perighed from salt spray
during the early trip - or could scmeone ln the sxcitement heve forgottem
t0 ocarry them sboard? - we dc not know. We do know, howsver, from meles or
epleca of the old Hawaiians that Chief Kshal centuries later made a speclal
trip 1o Upolu, Semoa, and suecessfully brought the breedfruit to Oshu.

The pineanvle, heloBkehill cr"foreign hala" of the Hawsilans, wes in
the Islands bafore the coning of Captain Cook in 1778 yet was not brought
hure by the Polynesians, As the plant is native to Brazil, it very likely
renched here on a Spanigh vessel wrecked, so tradition relates, during the
reign of King Keliiokaloa eerly in the Sixteenth Century at Keel, Konn,
Igland of Hawail,

fith the coming of the Polyneslans, the destruction of the Botanio
Gerden thet 1= Hewiil begen. It is regrettable but it was nostly Justifi-
eble, The plgs, a necessary gource of animal foed, ran lcose and rooted
about in tha fern forest end elsewhere, eating and dameging native vege=-
tation, The rats were perheps s mixed blessing, for, while cating seeds,
they probably @ropped a goodly share and thus may heve helped in their
sowlng., The crop plents, needing land eleared by menusl labor or burning,
may have crowded out a few native lowland specieg. All in all, howavaer,
the Hawniisn Islands, before the coming of Cook, were still a lovely Parae
ddse in the Pacific with the netive vegetation largely ungpolled snd ine
tact,

Bince the coming of Centain Cook and the

haole 14 general « ap
this term in the original native sengo ol

80 that it meang both the Oceiden-
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Degener on Haw. Arch. &
+al and the Oriental Racas of Man - the destructiomn of the native flora

has progressed with leeps and bounds. Much of it is justifiabla as we must

have space for the growing and reiging of food, and for housing. For ex-

ample, vast areas once covered with native plants growing no other place
]

on earth have been cleared for the growing of sugarcane, pineapple, rics,

macadamia nuts and other crops. The cane and pineapple areas are familiar
to us ell. Even those of us who have not visited Lanai or West Molokal
have seen photographs of thelr monotonous but profitable veneer-like co-
vering of pineappke plants that has taken the place of the interesting na-
tive dry forest consisting of species endemic to those areas and now as ex
tinct as the dodo and the passenger pigeon. We are apt, too, to forget
that rice crowded out native marsh plants on most islands until the rice
borer, excepting on the Island of Kauai, gained a foothold and made further
planting hopeless. Nor do many readers realize that large areas of unigue
native jungle in the Panaewa region of Hawall are being vulldozed free of
2ll native vegetation for macadamia nut culture.

Meny native plants have been exterminated or decimated during the
drainage or dredging of marshes, and the clearing of land, for houses and
gardeng., A striking example in recent years of the latter activity is the
bulldozing of vast sand dune areass to build the Dream City of the Island
of Maui. Many interesting Hawalian plants have been wiped out completely
by having grown ir areas given over to grazing. Even the few plants there
not palatable to stock succumb, due to trampling, the disturbance of their
shallow rooting system,and the inebility of their seeds on the now eroded,
humus poor soil to germinate and replace their parents as these die of age.

Much of the Extermination of our native flora, sorry to say, is not jus-
tifiable at all. It {8 due largely to pBet end present "lack of wigdom"
and to negligence. For example, the escape from domestication or the 1i-
beration of goats, cattle, sheep, dser snd the lowly African snail hasg

subjected the native vegetation to destruction in regions not touched by
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+51 and tha Oriental Rocss of Man - the destruction of the native flora
has progreased with leaps and boundas, Much of it is Justifiable as we must
heve spaes for the growing and reising of food, snd for housing. For ex-
gmple; vast areas oncs covered with native plents growing no other plece
on earth have been cleared for the growing of sugercans, pineapple, rice,
macadamis nuta and other crops. The ocane and pineapple areas are familiar
%o us nll, Even those of us who have not visited Lonal or Yeast Moloksi
haeve geen photographs of their monotonous but profitable veneer~like co-
vering of pinsappke plants that has taken the place of the interesting na-
tive dry forest congisting of specieés endemic to thoge areasg and now as ew
tinct as the dodo and the passenger plgeon, We are spi, too, to forget
that rice orowded out native marsh plants on most islends untli the rice
borer, excepting on the Island of Kaual, gained a foothold and made further
planting hepeless. ior do many readers realize that lage areas of unigue
native jungle ir the Ponaswa region of Hawail are being vulldozed free of
811 netive vegetation for mecademis nut culture,

Meny netive plents have been exterminated or decimated during the
drainsge or dredping of marshes, and the clearing of land, for houses and
gardens. A ptriking example in recent yeers of the latter activity ia the
bulldozing of vast send dune aress to build the Dream City of the Ialand
of Meul. Many interesting Hawaiien plants have been wiped out complataly
by having grown i¢ aveas given over to grazing, Even the few plantas there
not palatable to gtock sucounb, due to trampling, the disturbance of their
shallow rooting system,and the inobility of thelr geeds on the now aroded,
humus poor @goil to germinate and replace thelr pareants as thege die of age.

Huch of the Extormination of ocur native flora, sorry to say, is not Juse
tiriable at all, It f3 due largely to pmet and present "lack of wisdom"
and to negligence, For example, the esoape from domastiocation or the 1i-
beration of goats, cattla, sheep, deer and the lowly African sneil hasg

subjeoted the native vegetntion to destruction in regions not touched by
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Degener on Haw. Arch 5
plow and bulldozer. The earth of the Island of Kshoclawe has blown into
the gea after the haole or white man introduced browsing animals to this
onoe interesting spot. Deer are now eating ﬁp the last vestage of native
foresst on the Igland of Lanai. Due to feral sheep and to a lesser degres
goats, Mauna Kea is now little more than a bare desert of lava with un-
palatable weeds like the stinkweed marigold taking the place of the now ex
terminated silversword which in this particular straiu was so abundant in
the time of the horticultural explorer David Douglas that he uged its dead
stems for his campfire. Due to goats, the drier slepes of Haleakala are
1ittle better. And while such herbivors were allowed daily te fatten on
native plants, we tax payers employ armies of men and boys to plant foreim
weed trees and shrubs where these native plants had thrived. We long ago
should have caught the bull by the horns and shot off the feral herbivors
with the sid of our hunters and allowed the native plants to heal the
damage to forest and water reserve in their own efficient way, and with-
out expense. They have had millions of years experience in this work,
even covering fresh lava flows most expertly with verdure.

Another factor, largely unjustified, that continues to decimate our na-
tive flore is the introduction, by design and by accident or carelepsness,
of exotics. As a result, our Islasds, once s Paradige for interesting
Hawaiisn plants, are no longer that but, instead, o Paradige for weeds
introduced from all corners of the earth:ighorse, lantana, pricklypear,
ngggggnir cocklebur, stinkweed marigzld, golden srfovmbeard, guava, spiny
ameranth, Spanish needle, euphorbias of many kinds, American blackberry,
castorbean, parrotfeather, cassias, melastomes, apple-of-Sodom and troubls
some grasses 1ikq bur, Hilo and fountain grass.

In conclusion, Man in less than 200 years has wrecked a good fourth of

the native Hawaiian vegetation that has taken the Creator 25 million
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plow and bulldozer. “he earth of ths Island of Kshonlawe has blown into |
the ses after the hmole or white man introduced browaing animals to this }
onge interesating spot. Deer are now eating up the lagt veatage of native
forsst on the Igland of Lanal. Due to feral sheap and to a lesser degres
goats, Mauna Kea is now 1ittle more than a bars desert of lave with une
palutable weeds like the gtlnkweed merigold taking the place of the now e= t
terminated gllversword vhioh in this particulsr strain was so abundant in
the time of the horticultural explorer David Douglas that he uged its dead
gtems Tor his compfire, Due to goats, the drier slepes of Halenkala ave 1
1it%1e Hettar, And widle such herbivors were gllowed dsily to fatten on
native plents, we tax payers employ armies of wen end boys to plent foreig
weed trees and shrubs where theses natlve plents had thrived. We long ngo
should have caught the bull by the horns and ghot off the feral harbivors ‘
with the aid of our hunters snd allowsd the native plants to heal the
damage to forest and water reserve in their own effieiant way, and with-
out expsenge., They have had millions of years axperience in this work,
even covering fresh lave flows most expertly with verdure,

Anothsr feotor, larzely unjustiriad,hthat continues to deeclmate our nas
tive Tlora 1a the 1ntrn§uetion, by desien and Ly sceident or careleisness,
of exotles, As 8 result, our Iglawds, onte « Parsdise for Lnteresting
Hewniisn plants, sve no lorper that but, inatead, a Paradise for weeds
1ntroﬂuopd from all corners of the earthighorse, lantana, pricklypear,
2apskani, cocklebur, stinkweed merigsld, golden urnunbeard, guava, spiny
amsvanth, Bpanigh nesdle, euphorbias of many kinde, American bleckberry,
eagtorbean, parrotrenther, cassiag, melastones, apple-of-Sodom and trouble
sone grasses like tur, Hilo end fountain grasg,

In gonclusion, Man in lsesg than 200 years hag wrecked a good fourth of

the native Haownilan vegetation that ias talen the Creator 25 million
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years to evolve, AND THIS DEVASTATION CONTINUES WITH EVER INCREASING
DEADLY EFFICIEICY. "What hath God wrought" in our Ielands is a gquestion
future sanafations have a right to ask, yet we 1houghtless vandals by our
acts of eradication and extermination will soon obliterate all possible
means of answering it. The flora is being wiped out fagter than botanists
can collect; gtudy and preserve (even as dried specimens) sample for fu-
ture geherations to admire.

Tndividuals in#erested in strange and beautiful plants, such as ghrub-
by violets two to four feet tsll, all sorts of lobelias, the glantpleaved
epb-apd or Gumnera, the colorful cousin of the begonia celled Hillebrand-
is, the glistening silversword, gandalwood, tiny filmy ferns and majestie
tree ferns, fan palms or Pritchardias, and thickets of groundpine have stil
the opportunity to see them in what is left of Nature's superb Botanie
Garden, Whether thelr chiladren end grandehildren will heave the stue
glorious opportunity, however, is guite doubtful.
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years to evolve, AID TS DEVAS!ATION CONTINUES WITH EVER DICREASING 1
DEADLY EFFICIENCY, "ihat hath God wrought® in our Iglends 1s & guestion
future generations have s right to ask, yet we thoughtless vandols by our
agts of eredication and extermination will soon obliterate all possibla
means of answering it. The flora ls belng wiped out fester than botemlsts
aan colloct; ptudy and praserve (even ag dried specirens) sample ior fu=
ture geheratlions tc admire.

Individusls intercsted in strange and beautiful plents, such as shrube
by violets two to four feet ¥all, all sorts of lobelias, the giant:plg‘auvoa
apb-apd or Guanera, the colorful couslu of the begenia called Hillebrands

{a, the glistening silversword, seandalwood, tiny filmy ferns and ma?e:ﬂio
tree ferng, fen palms or Pritehardias, ond thictets of groundpine heve stil
the opportunity to see them in whet is left of Neture's superb Botonie
Garden, Whether their children and grandehildren will heve the same
gloriocus opportunity, however, ls guite doubtful.
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How Many Mute Inglorious Miltons?

The fact that the Asian plant Reuvolris serpentina has dramatically
eided more than @& hundred victims of severe insanity at the Modesto hos-
pital in California and that its close relative, the plumeria (according
to today's Advertiser "may bscome an important source of antibioties,”

gives us in Hewaii Nei cause to ponder. Nine kinds of Rauvolfia - known

as hao to the Hawaiians - are peculiar to our Isiands. They grow, for ex-
mpla; in the hills mauka of Honolulu and about Kolekole Pass, Oahu; near
Ulupalakua, Maui; in kipukes near South Point, Hawaii; etc, Were these hao
properly studied by Modesto or Queens physicians, how many would be found
to emulate®or even surpass the Asiatic plant in therapeutic walue? In faot,
how many mute, ingloricus Miltons in the plant world are about us? If we
are not prepared to study such plants, is it not our duty to preserve them
from extinetion so that futura generations may study them and profit there-
by?

The Hawai.ign Islands - this includes the entire archipelago extending
from Ocean and Midway to Hawaii - developed from the slow extrusion of la-
ve from & crack or series of cracks on the ocean Tloor, This volcanic ag-
tivity may have bezun 100 million years ago, the mountain peaks, however,
not piercing the gurface of the ocean to form these lovely islands until
25 or even a scant 10 million years ago. Many of these Peaks along the ol-
der, wasterg. end of the crack on +the ocean bottom are so anclent, by thas
Wwey, that they have besn worn down by rain, wind and wave practically to
5ea level and are now known to us ag obscure Ocean and Midway Islanda, the
home of seabirds and perhaps avietors,

To these isolated islands of bare lavs came about 250 kinds of flower-~
ing plants to leave offspring to within hi storical times, Some blew here
sfuck to the Teathers or feet of migratory birds, or hidaen away in their
intestinal traets. About three-fourthas of these planta ceme from Malaya

and Australis and the rest from Americe and elsewhere,
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Finding a land devoid of competition, these 250 pkoneer immigrants

bred and multiplied at a prodiglous rate, spreading everywhere, 'I‘hoy
found areas of pure or ualt-impragnatsd coral baao.h sand and |, 88 and 3_3,.
];g_q};g_g 1uvaa to aour bogs and treefern jungles' or near tropic het, as
in lowland Kona, to 1oo and anow, ae on Meauna xaa; of desert conditions,
as in Kau, to over 600 inches annual rainrall, as at Walaleale; of cloud
filtered 1ight, as i;%éﬁona, tordntense rays of the sun, as within
Haleakala; and all possible combinations of such conditions, No wonder
the orra-;;rins of these 250 immigrants, by a process of natural selection,
were induced to speciate or bring forth variable offspring. These varied
all the way from selt tolerant, flesy leaved naupakag or half-flowers
and lava flowfinhabiting ohia lehuas to sunlight repelling, silver hair-
ed silverswords, Furthermore, such variations were at the same time in-
tensified by isolation more extreme in the Hawalian Archpelago than pro-
bably in any other region on the globe. The plants were not only separate
ed from their relatives by growing on distinot islands but often in dis-
tinot m, or lava oases, which, unlike formerly, now occur only on
Eagt Maul and Hawali, Shade loving plants in one deep gulch, for instancy
were separated by high, dry, sun baked ridges from thelr relatives in
neighboring gulches, Conversely, sun loving plants of one ridge were Aéth
separated by deep, dark gulches from their sun loving relatives on neighe
boring ridges. There were no mammals to disseminate seeds from one area
to another as in most other regions of the world, There were relatively
few insects to carry pollen from one insect pollinated plant in one
guloh to another insect pollinated plant in another gulch, Nor did the
winds carry pollen to all points of the compass to mix up the different

strains of wind pollinnt.ad;planta 80 long as almost continuous trades

prevalled, No, Hawaii Nei was no melting pot for rlant races as it is

for races of the human species,
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Ag the result of variation and isolation of the offspring of the orig-
inal 250 plants over a period of 25 million years or less, Hawail Hei
at the time of Christ could boast & flora of about 20,000 different
kinds of flowering plants, and 98% of these grew no other place on earth/
The endemism is so extraordinary that some grew only on a single mountain
like Kaala or Diamond Head or on a single sunny ridge or shady guleh,
Truiy, Hmﬂ.——ﬂal was a Paradise - a superb Botanie Garden planted by
the COreator.

At length magnificent Polynesians - ancestors of the present Hawaiiang
- gsalled up from the South in huge double canoces to these uninhabited is-
lands, They brought with thﬂn as a future uour_cf Pf_.roﬂ thuw?.i.g a.n;, :
perhaps as a stowaway or for, chiefly sport, the Polyneaian rat, They
likewlse brought with them as sources of food, drink, clothing and medi-
oine such plants as taro, sugarcane, sweet potato, banana, pig or "na-
tive" _starch, mountain apple, m,‘nﬁk{:‘or tapa plant, g],ﬂj or ture
meriu. ococonut, breadfruit, perhaps, boni, perhaps m (no pollan
grains of this common tree have as yet been found in ancient Hawaiian
so!.lsl; and perchance a few stray weeds like the willowherb of taro pate
ches, One kind of coconut, the niu polapcla, evidently came originally
from the island of Bolabola near Tahiti, Whether breadfruit cuttings pem
ished from salt spray during the early trip - or could someone in the e
citement have forgotten to carry them aboard? - we do not know. We do
kmow, however, from meles or eples of the old Hawaiians that Chief Kahai
centuries later made a spedial trip to Upolu, Samoa, and successfully
brought the breadfruit to Oahu,

The pineapple, or hala kahikil, in the Islands before the coming of
Captain Cook, was not brought here by the Polynesians. As the plant is
native to Brazll, it very likely reached here on a Spanish vessel wreck-
eﬂl, 80 tradition relates,during the reign of King Keliiokaloa early in

the Sixteenth Century at&oei. Kona,
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With the coming of the Polynesiens, the destruction of the Botenie
Garden thet was Hewall Nei began. It is regrettable but it was mostly juws
tifiable, The pigs, a necessary source of animal food, ren loose and
rooted about in the fern forests and elsewhere, eating and damaging na-
tive vegetation. The rats were perhaps a mixed blessing, for, while eate-
ing seeds, they probably dropped a goodly share and thus may have helped
in their sowing. The crop plants, needing lend cleared by manual labor ar
hurning, may have crowded out a few native lowland spael.as. All in all,
hnmu, Haweii Nei, before the coming of Cook, was still a lovely Para=-
dise in the Paoific with the native vegetation largely unspoiled and in-
tact.

8ince the coming of Oaptain Cook and the haoles in gmeral - and I
use this torm 1n the orisln;lr Qd‘ist 80 that it means both ‘Ocoidental and
'.-Oriantal t.ho deatruotion of the native flora has progressed with leaps
and bounds, Much of it is justifiable as we must have space for the
growing and raising of food, and for housing, For example, vast areas
once covered with native plants growing no other place on earth have bea
cleared for the growing of cene, pineapple, rice, macadamia and other
erops, The cane and pineapple areas are familiar to us all, Even those
of us who have not visited Lanal or West Molokal have seen photographs
of their monotonous but profitable veneer-like covering of pineapple
plants that has taken the place of the interesting native dry forest ocone
sisting of specles endemic to those areas and now as extinot as the dodo
and the passenger pigeon. We are apt, too, to forget that rice orowded o
gu‘r:‘nl_ati“ marsgh plants on most islands until the rice borer, exoopting
on Kanai. gained a foothold and made further planting hopeless. No/do
many readers outaida Hilo realize that large areas or unique nutive J'un-

gle in the Panam region of Hawaii are belng bulldozed for maoadamj.a il :
oulture,
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Many native plants have been exterminated or decimated during the
drainage or dredging of marshes, end the olearing of land, for houses amd
gardens. A striking example in recemt years of the latter aoti;yl:lt:y; .1_..5 tl?
bulldozing of vast sand GOMHEE dune areas to build the Dream City of Maul.

Many Hawallian plants have been wiped out completely by having grown
in asreas given over to grazing. Even the few plents there not palatable
to stock suocumb, due to trampling, the disturbance of their shallow
rooting aystoml, and the inability of their seeds on the now eroded,
humus poor soil to germinate and replace thelr parente as these die of
age. The picturesque but uninteresting rolling green hills between Kamu-
ela and Hawl on Hawail exemplify such necessary but tragic destruction of
a once flourishing native forest.

Much of the extermination of our native flora, sorry to say, is not
justified at 8ll. It is due largely to past and present ':‘faek of wis=
dom" and to negligence, For ‘axmple. the escape from domestication of
soatu; cattle, deer, sheep and the lowly African snail has subjected
the natlive -regetatl.on to aestruotion in regions not touched by plow and

bundozer. The earth or Eahoolm has blown into the sea after the hacle -

= g ST - B

1ntroduoad browsing animals to this once int areating spo't-. Deer are now
sating up the last vestige of native rores'a:- "on ﬂanai. Due to feral sheep
and to a lesser degree goats, Mauna Kea is now little more than a bare
desert of lava with unpalatable weeds like the stinkweed marigold take-
ing the place of the now exterminated silversword which in this partiou~
lar strain was so abundant in the time of David Douglas that he used its
dead stems for his campfire., Due to gmts, the drier slopes of Haleakala
are little better, And while such harbiveruﬁv_rqra allmf daily to fat-
ten on native plants, .wa tax payers paid for armies of men and boys to

plant foreign weed trees and shrubs

where these native lants had -
ed, We should have caught the bull b < S

¥ the horns and shot off the Teral

herbivors with the aid of our hunters and allowed the native p)
blants to
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heal the damage to forest and water reserve in their own efficient way
without expense to us. They have had millions of years experience in this
work, even covering fresh lava flows most expertly.

Another factor, largely unjustified, that continues to decimate our na-
tive flora is the introduction, be design and by accident or carelessness,
of exatics. As a result, our Islands, once a Paradise for interesting Haw-
aiian plants, are no longer that but, instead, a Paradise for weeds intro-
duced from all corners of the earthighorse, lantana, prickly-pear, an_&,
cocklebur, stinkweed marigold, golden crownbeard, guava, spiny amaranth,
Spanish needle, suphorbias of many kinds, American bleckberry, castorbean,
parrotfeather, cassias, melastomes, arple-of-Sodom and troublescme grasses
like bur, Hilo and fountain grass.

In conclusi-on; Man in less than 200 years has wrecked a good fourth of
the native Hawaiian vegetation thaet has taken the Creator 25 million years
to -evdlve; AND THIS DEVASTATION CONTINUES WITH EVER INCREASING DEADLY EF-
FICIMCY. "What Hath God Wrought" in our Islands is a guestion future ge-
nerations have a right to ask, yet we thoughtless vandals by our acts of
eradication end extermination will soon obliterate all possible means of
answering it.

Cannot we good people of Hawaii Nei save what wreckage there still re-
maing of our native Hawaiian flora? Cannot our Legislators inerease the
help for the experts in thelr work to exterminate harmful weeds and harm-
ful plant-devouring animals? Can they not turn over one of the many unin-
habited valleys on Oahu that extends from sea level to a height of 3,000
Teet to our Garden Club for a Botanical Garden whers plants of promise or
on the verge of extinction can be cultivated and saved for later genera-
tions? Can they not do likewise with barren Diamond Head, ideal for plants
native to our lava flows and arid lesward regions? Such a valley and such
& crater, later supplied with laboratories, might well become the Mecca
for study by ssientists from all over the World, and tourist attractions

&s well,.How many of such rescued plants will later prove to
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have been mto; inglorious Miltons like our Rauvolfiag or hao that may E

i

AaoraS
emulate or even surpass in therapeutic value the asiatic spociuhused
as medieine in Modesto, California.

= —

Dr, Otto Degener
Collaborator in Hawaiian Botany
New York Botanioal Garden
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Lear pbaseé not bordereﬂa g Sy~ e S e Y e T R R L A -n----o--?"z

705 {Ieaves sbout 4 mm.not péinted like = bristlefcosta percurrent...
?\....................................c.amsirulins

Teaves ©=7 wm long.pointed like a uristlejcosta excurrent.........T1 i

ass s eusesn

T1./I.ea es crowded,widely spreading..cu.sssrvsessssaCobavaiico-flexuosus |
leaves not crowded,except in the comose tuite.C.purpureo-flavescens !

'?2.?’10.-5\«&5 outuse,often margina.teé
gnd erose at Pip8..: rerenvscnnsannsanasaloEXaEpETATUS

Leaves gracually sto fine point «fm.. PececccrecaccsncnconsssasTd i
: 7
73./005ts in cross-section with stereld benc on dorssl siae only...
Sa s et e s eneeas et et eeasuassenerenyeesesnssCyiUiErLOLI

'
vosta in crose-section with both dorsal and ventral bends.C.boswelld

T4. ?!élarkells- strongly aiiferentiated,hysline to brownish.....:sce0.0:T5
Alar cells not or scercely differentiated....ciciciiccaiiieninciasBB

----- 1--0---ouc--.o---t75

Teaves wi'nout} BYETINE BOPABD. 1 s ie eceisovewisie s omlsiuleiaiats atuiviale it e uiea il

75.\_1 eaves with /hynli::e border...leucoloma, .
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T6.Stenglup to & cmileaf border IMoAQ.iscecsescvasssanss snsassasskamolle

Stewy about 2 cm ea(buruer BMAlY. . aiedasias s visnassssenliaScaberiiun
Mur -

TT7«+Slenuer plantf,not covered wj.tn/ felt of radicleS....svurneens
S AR R e e L e e v A e e e e s DL GOEROLOMS ga-aci‘r
- B

Robust pian‘y,covered with %ielt of radicles (/tomentose}......

. b

CRCIE R
L

78-{.-eri stome teeth papillose}perichaetial leaves with long points..

emssness s HOLOMIEr It s ssvronannprepansbnastsansveanterssdeniiy

Feristome teeth striatejperichaetial leaves with short points...
sasessessssssassssassserassenssenes oellCraNUN8peirophyllum

L

‘ 79.(Teaves spreading when moist,margin entire o ith f +rounded teeth
at apexyster 10 - 15 om highesessos v . feticalycinum
‘ ITeaves sguarrose-curved whenWoist,rmargiu toothed at apexj;stem
| 7, 30 - 40 CBehiZNsrovonnsson s ..............H.swarrifulium?
‘ Teaves erect to sgusrrose when moist rargm entire atn apexy ]

Le ,G"tsm 3 - 10 em, high............W......x........q{ .ferrici

80. fses;/adm seurved downward like a swan's neck,(= cygneous)......
.................................Campjrlopodimu suphorocladum

' Seta erect snc terminal on main stem opfeecundary DrEncheS........81

\

B1.;Mazgim-1 leaf cells in cross-section bzstratose...................52
BarEpinal) TesfiesTie an 0N LETEE, vy e s nse sty s s e slelesraraneaentl

82.\Cell-walls of leaf bsse

et e P LI B ey w e e S e e e e S e o e .+-......-B3
fagal cells with streight wells ...............Dicranoveisia cirrata
83.‘\1 eaves without hair-pointsjcepsule overtopped by# perichaetial

LEBVEE. «nnsnnoenean Sy R W am.,’scabrifolia
Teaves with hair-pointjcapsule uacovered.,. reessasnaasnsnnnansan D

84.’15e1‘.s ereét o; BOBYLELY CUTWEU «asenesnonesonssanssssuessysssadsiesBh
Seta kjupper leaf cells in one layer...
SerRilsecassansmrensar e uasaneeaseeisanssss G iTichophylla
v T
Aidtratvee LANMA
85.\\1‘_1|prer leaf cells h-m.........................G.h&;lea_'{a%

Upper leaf cells in one layer only (except "MATZINT)iceiveiinineeiB

Fjé."."_»’yaline heir-point snort,ﬁ smooth

seesesnaanas sesasevvensG.OPQUETE
Hysaline hair-point 10::1.-.:,» roush

"ereesee sssnesansnnsees el laeyicata
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]
, AAANI_DALAS
87.4leaf cell-wells - Ar-po—sTEe~{fe=pdnuose) . Rhaconitriun...B8

f?ea.f cell .ot sinu:xse..............................................90

BB.,{Teaves without hyaline points...isseceei sscssnssssvensRofasciculare i
IIeaVES with nyaline points..--.-o----u----------------..--.--------39 g

B89. /Eyeline’ pjirzt papillose anc irregularly notched ........R.lanusijosum

'Fyalire leaf-point not papillose,finely toothed at* leaf margins..
PR .....-.-..-..................'.....-R.Briapulﬂm )

90. Teaves strongly crisped when ‘dryiiscevicisscesdorensratsnyininesnevd]
'Teaves erect and fleauose when dry,not crisped..:..:ccvsevsccesnnssQZ

91.,‘1eaves serrate avovejsteuy densely cowered with felt of radicles
tomentose). ..... faygodon ..(See n0:451).

Leaves entire or sinu-atefstem’ not tomentose..Dlicraioweisgie,.See No.81

a2, ,'Ieristone teeth troud at base or in nalrs............r D........QB
R

'Periatome teeth filiform..J{. AddL. PAM PR N )
_ 2 ‘7.7)'
93, jPerigtome teeth bifid wuivew. 00000 .........................94

Peristome teeth in pairs... ..ev.es.svees.00-Rnabfoweisia denticulata

Reof ecllls

o4, {G-d&rm Aipear. oo e ratBEIa oo venlinenas wiscssassin e e Db
lesf cells rharmici;.]/iarge,iax..................Tayloria sandwicensis

o5 ./}eristome teeth coarsely papillose,not SErict.eessees ‘; integrifolia

Feristore teeth verticelly DADI AL OB BB ETTATE s fatan uie o nisinn i o s te ak na O

== ve D, Pigidnla

96.\Ieaves= £rert and WEREA. v i i i s
wisted points.97

eaves with flexuose-spreading or ialcztefto ocie pide

97.£eriatome teeth Jess thau 200 £0 Highee sosoreseessssssDihillabrantds
eristome teeth 250 aul or mMOTe Nigh.. .aussewsson. SN R b e e

f’tem¥3-d cnghigh fleaves 4-5 mn long ,widely spreading .....D.hawsiica
‘cem/auouu 1 cm highyleaves to 2,5 um loug;falcate gbone sROe. s
T L L8 e e e R e e e D.hochreutineri

99.\Leaf cells sa00th.... .....
leaf cells papillose...

....... LR T It B P S P, S S, S 0 ¢

.................. RIS . A oot TR ]
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100. /Teaves with Jluish green bloom cu# backjcepsule erect ,e.ees
s e s s ae ey ke R v e e ey e RO LA S AU T ERC SRS

Jeaves without oloomjcapsule incliued ....s......Ceratodon purpureus

101. 4L eaf margin coarsely toothed BDOVE.....ses- .+leptodontium breviceule
Leaf mergin not BOORRE s v s vs s o/e & s/alhia ara aTais avale o7e s e ok1s ieinse Sinisroialn aca W HIEE

102. {1 eaf wargin TeCUTvEd.sssssssersssesnsnaasssesidymiodon reeurvirostre
leaf margia PLANE. ce s aesnosnsansasesssensssrassssasasnnsesnnssssniDd

103. .,{[-eavea ohtuse.having/short aprupt point...lrichostomum .....:.104
n

'ieaves 12 mm long,sleaderly tepering to /n_arrow point.seeeaee
ieaisie aiE e s e b a ey m e e e an e sl B BRAGS Y BLEPREY 2 ez T anals

104.,Jeaves linear-lanceolate,fragile.. .... %M Ao Zinauiense
leaves oblong—lanceolate,not fragile......secveeees...T.oblongifolium

2 prrdhionn.”?
105. s0uter per_ist pe xantingysegments o:r the inner peristome split alo
[ the(Redia1eYIine. oo+ HieliChNOLeriae v o s nsaeerasssnensesl0B
jeristoue AOULIE OF UNKNOWHAL < av-sssasanssssrsnsncarnnass sasssanslOf

106.7}Segmenta of inner peristome smooth,without =zppenuages......i.nealiae
Seg.eénts of inner peristome with irregular appenaages....l.pulvinata

10?..‘90#&& toothed at packimarginal teeth of leaves in PairS.seeessssens
isie sls v are n RODZO ZONE M a6 5 5w a0 aa w e a0 86808 50w e el v 6 0 e m a0 ae b OB

Teal Goata mot RaobhaR, Loeah s in 52 @ disianae s/ aisdilaea ieah e anstes s s nlCH

10B.s1eaf conta very 10nE exCUTTENt. cvecssanssvrses saesanesesansile DRAZENE
lTend ‘copta sHOTt OXCOTTERTe e sosas winasie sanonmiisnsinesisBDiNEEOTME

109.f1eaf cells papiilosejcapsule elongatefyabout 4 x 1,5 Mme.cosvsvess
4 RS H B 040 050 a R e s e e st erwis ot nesson v scanpeviiila Tasarits

Teaf cells papillosesczpsule BUDElOBOGE. . e saservssvsseersvesvesssdlO
Leaf cells smoothjcapsule elongate (except "Flagiopus")..sesessass117
110.7ilar cells differentiatedjleaves plicate at base..HBreutelifeesens.111

"Alar cells wuot aiiferentiztedjleaves not plicete..feveesrasessnnnsll?

111. Pirutd rolmstyuarginel cells of leal wese large..B.arundinifolia
Flanty smallymerginsl cells of leaf base small........B.kileueae
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l 4““?““‘,9 quJmJ:b‘{ Qﬂi)

o with whorled subfloral branchesjleaves short..Fhilonotis...113
’IEI'GiWith'u whorled hrancheglleaves 1ONE..esessesrees osBartTania,..116

i
(A

L 4
113.ACapsuié erectiperistome none ..............f?ééé%?@fﬂgﬂ..zgf:hawaiica
' Capsuld nadding:peristOmf d?uble............-.....................114
?
]

114 of Tlowers Ypud-like (= gemmifurn).................-.....P.laxisaima

Flowers Jlike a plate (A= d15e01G).ccvonsesracassnassssnansans]ld
115.,ieaf marzin planejcosta short excurrent vaadae e senanas s eeneel s LaL CATHR
T eaf margin revolutejcosta long BXCUTPEN T .osessssnassssnbiUrneriana

116.;1331 base hyaline,sheathingjupper cells 1inear....es.«ssB.baladwinii

c-reely differentiatedlupper celis rectanguler........
el A (et Ry e A S AT

117./Gapsu1e SUDZLODOBR .o sessaasasssssaanissssssssssssPlagiopus longisetus
Capsule elcngate..................................................118

e T A e P e I e e R P T ety 0 e 0T R AR i o) s
amaller plantffieaf borders not conspicuously thickened:.sseesssss11g

119.sheaves large,cells 200 mu Or WOTE WICE. <evevcssrescrssranncensasaal0

Teaves smailer,cells BMUch DETTOWET. .caiisses asssssssasassnnsssnsalld
Qogiasals

T20.fﬁpper leaf cells isodiametric) border cells,thickened...Mnium.....121

Upper leaf cells 4 - itﬂmea a8 long as wide, horder cells of leaves
not thickened.:cesiasimnecssonssasivesss=Riolobryum giganteun

]

118.fvery robust plantd,suvaqueticileaves pif with thickeued borderss..

121./Leaf margin wits single teethylid iong—rostbate........ g Tostratun
Leaf margin with teeth in pairs)liu shori- .........ﬁf%erratum
. o 2
O .
122.l/1eaves closely appressed! stems smoothly eylindrigél (= jmlaceous)
: cesmsasssness sasaradsdnaasasaannes.aacilENobryun angustirete

Leaven mare or less BPreBding. ivsvesssassevsinnesnssiasiesisasesesales

123.\€apsule erectiinner peristome rudimentary.........Brachynenium exile
gpsule ireclined or pendulousjinner peristome well developed,....124

A\ & s
124.\Ieaves linear,tapering to a long,slender point..leptobryur pyriforme
Leavas broader.:..svesises

..... Wipm i A A A 8 B e 6 e et
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125./.’Cnpsule deeply furrowed (= sulcate)jmouth oolique...Funarid.....,.126
Capsule smooth§mouth noft obligueE.yvevenncscnarenss RSt LS

126.'{Capsule erectfperistone NONE. .. . csassssssansssssssanna «F.subintegra
) Capsule cur,edfperistome AOUDlE . sersvannranreacnnns ..F.hygrometrica

12?./{01118. with kuots in intervale (= Nodose).esece Polllfi.ss snsncsss128
@iiia with short,transverse bers at intervals (= appendiculate)...

.-lilattnBrm.-DOQOQICl..ntlu..l’..l.looll"l.'!olll.fu.13‘2_

9b .
128. /sterile stem/ without propagulg#;leaf cells 4-5 mu wide,incrassate.129
Ms‘&;:f with exillary pmpagul#}lear cells 7-12 mu,not incrassate..,130
? aidhurides. 2 Lo ?

129. (Having ﬁ
mlx

Hamg.ﬁ ale snd fert =~on sepsrate pW:ﬁéggs
R R IO R R B 1 §
? o llihiolca. b, ph. an.g-...q....":. >

-

- L

in, the same inflorescm? ,but not

--c---n---dn-o.ooo.oii.l13.l1

25
130. {Propagul#¥ Tiliform and PalesseessssscasasesaasveessssBogracilescens
| Propegulgg obovoid end BroWm.....ecsssessessssssssssaPaleucostonoides

131.,fLea£ COBLE DErpUrPent. cvsessinssrasnssasay s sessseesisaselsbaldeiniy
‘nﬁf costa mdiﬂ.f beiﬂr%aﬂ&xu .......-.---------.----.---?.Omd;ﬂ

432.,1daves spirally twisted When ATY .i:eesscsessasassasassB.Vino-viride
" Leaves not spirally twisted when dry...iccecincscaincssscnannssssldd

133.’R0h\mt plantdyleaves 3 MM, 0T MOTE LONZe.errsseavesnsonsssscsasssnsl
Slender pl leaver 2,5 mify, OF 1688 LONE.ersssanssvenssssassnns I

1 4 134.\Leaves spreadinag, the uppermost in cowose,rosulate tufts..B.decai :‘g"‘
Leaves erect;fot COWDBE .c.uvssrrresescnnecsnnessesssessaB, DAIAWINIL
?MW Zz

135 \.sz ending asout 2/3 upjupper cells colorlesS.........B.argenteum
‘Teaf costa e.curTent....eiesansaesion. S S O e N T o T el

136..-i.ea£ costa 1ong excurrent.....ese.-. treacanasisnss snee B, CAEBPIHIEITM
Lead ‘coste Short ELcuTTenE. s uoveenvensnsenssossnsans

same e e s LI

137 43 eaves about 2,5 mm longjcapsule constricted under 4&1 mouts when
B e el aok e sia sasssrisssacssvnsssnrnerrasess BulEgALOSTEZIUM
Leaves about 1,5 mm 1loAE..ieieesien.n

tesessensramsnsssusensunewns ]I
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138./1leaves flaccidjsets 1,5 cn.loug e e e sed A s EeBIMARLETIBR

feaves Timmiseta 2,5 cn or fore LONE.esasavemsonn I e S T e

139 ffi.eares gordered with 2-3 Tows of narrow cells....-. -B. crassicostatun
I

feaves not bordered...ssssccsasnrieerneners it vewe saes B erythTo carpUnL

M ’
‘ N
140.5texs with dimorpx\,éua leaves: Jormal leaves in two lateral rows

ang B amphigastria}...,'t.................-..1'4-1
“alsrethitiod Foases < fvedRal MESTL L q0R

nphigastris s S ke e B e P e 8, (RIET sl g A
Amphigas wa-%

141. [Teaves zordered with linear celiS..ecececes .Hypopterygiun sandwicense
Teaves not bBOTHdereds.sc sesessesiessensonnecs «Rhacopilum cuspidigerum

5 142, [1saf costa atout 2/3 length of leafilranches u‘ivergaut..._:...f"’..._
4 . LeseasssssHookeriopsis pupures

1eaf costa single or short aad double OF NOME.....cesessssencss e V43

preasiaemr e S ST SC R RIS SRR

143. ar costa ai_ngl_e..................................._............1-'4_‘4
Costa short zn¢ douuie or na‘n-e......a...............-............wﬁ
144 ,/Teaves bordered with linesr celJ.s...............................14?
leaves not T s S O L% 5.2 i Pl o

145 ./Periatome teeth papi-llose,withj zigzeg medimafline.l]altcnia. .+ 146

Feristone teeth cross-striate,furrowed alangﬂ |ueu-is;njline...
...........l‘ristichuphyllum......,........................15«9

145.&/)-::& cells lax,thin-welledycoste extesding nearly 10 aDEX,.eesvs
. s baldvinii

leaf célls firm,incrassatejcosta shorter.d.....osrecnsrmncinenes 147

14?.;1eaf border indistinct,especially uwelow.... esesD.p8eudostencptiylla
Teat DoTAET GLSTANO . cavss s (5o oo aajsls nialaiabls ok oraasase s blataia/mmu nints IAC

148. [T eaf toraer 12 — 16 Towe wide &% DABE .ecscnesss--assasssDoconioria
Jeal vorder about 5 Tows Wide 81 DESE...ie.ssss-ernvasspsderifesgens

— ! s |
44&1&(‘(9'_6’%‘6@ :
149, \Upper leal cells unifori..csovesvecnrincsssocsbassecrncs .?}-aradoxmi
mpper leaf cells lerge and lax toward the coeta......D.freycinetii

150, |Coete of brench leases loug excurrent,toothed on %g bBCK . vanree
_(L.th.:tx;;,‘.{,‘. I Lrnareeeees R T e T AR AT e e s Cyrtopus dev08UE
('ostaﬂf-‘.hort excurrent or enains pelow aper,not toothed ou vack..151
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15q.1ieaf celle papilioBe. cceiarss snesaacns e e B S T RS P
Leat CELLS BMOOTt . svsovesasasnisssssenasnsorssssessnas ar e P REA TS

)
152./Stems tripinnate or bipinnat roetratelsten— and oranch-leaves
‘ dimorphous..-......'l'h idium...-o--n---------------------153

Stems pinnete or irregulserly branched. T R Mt e S s o

153..'.51211&0: plantgileaves not DliCELE s arssssinannason vaevanaeerssonstDd
Hobust plantfileaves plicate...... S SRR AT R e e et e I e SR MU WAL

154, Seta smoothjpérichaetial lé:i'r es not ciliate.:sesesccassnind, crenuiatun
‘Seta rough above ,“perhhaetial leaves ciliaté..svearssses.Dinanophyllum

155, f"n_osta of stem-leaves ending bDelow the BpeX.scsesnsess.saesl.plicatum
' goste of stem-leaves ending in a long filiform poimt....T.hewaiiense

156./‘0’&1”3 ama]_l pJ.ant with mi.ute 103785--o---uov-----u.--.--toei00001_57
Targer 'pfl.-a:nt/(.le&\fﬂs 9 Mile0F MOTE LODE: sioe s usnnnesnass weassyssasiad

157. rfv'-gar coste faint,ending below wid-leaff{leaves very fragile,appressed
i .. when UTYs cnssssnnsnsnnmsvns a.....-......HBpluhymmiﬂﬂi tri!ta

Teat costs distinct,percurrent or nearly soj@ leaves not fragile
spreading ama curled anu twisteu when dry..Claopodium....158

1158.\1.eaf cells unifors,msrginal row not diiferent......C.amblystegioides
arginal row of cells elongated,smooth..ss:sssesscneseCohavaiiense

159.\8_tem 'rigid,'uaves not Cowplanate..ves ITECHYPUS v eesanssnvssswss 160
Steny long anc flexugla §lenyEs COMPLANATE. desains snssainsinsasssiDl

160.I‘.Ra'|:her large plantgileaves plicate .o ineansosonnasarissiselsblocolgy
'_Slet\cer plantgyleaves Aot plicate.. .ceevensonensssonnnnes B Mauiensis

161.}1&31‘ costaz extending into narrow point,upper margins undulategcells
undpapillatesciiecss caACTODTFORBES s e sudnessvnnss ronass 102

Leaf costes faint,enti.g about mid-leaffcells with seriate papillze.
-----u.-..............ﬂoribundaria.............-....a-..153

U4
o

162. \Ieaves oplong-lauceolate,.ery long,narrowed tc/ point. .% ongzissima
Teaves rroadly ovete,shorty narrowed to /point.............A.scariasa

163. iAlar cells not or scarcely differentiated.cvecee.esns.q.F.floribunda
&lar celle of oranches-leaves i. well ue’yli..e... Eroup......F.baldwinii
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164.,1eaves transversely unnula‘ce.........]\Fecic::io;.-sia.......-.a.....165
‘f{eaves not transversely ARRELEE s:ava weaw's 6.0 ma 4 s o b ST AN ERARE RN SR

165.{leaf costa very short and QOUBLE; sws i s avsesesseyeseasenslokeDiNEans

Leaf costa extemiing beyoné fid-1eaf. suseessfanisnnssensN.0bEUSATE

166.LTeaves etrongly pliuate.........................................16’?

Jeaves not or scarcely plicate..................................163

167.)Iesves vitn lerge,incurvead lobe (= suricle) ox the basal engle..
/ Trachvpodopsis ormans

-.-c--s.-o-no-----.-o-s-----o--»-ouca-

Jesyes not conspicuously suricled ..seeec.-ss JFleuropus wilkesianus

168.rlmancn—leavea coursely toothed BlOVE...sissmnrnresprrasstens s 169
! “rancn—jeaves not coarsely toothed R I U o At et gl oz LY ()

169-.}’3munes very flatileaf costa short.. .+s.Homaliodendron flabellatum

! Branches slightly flafénedjlea: costa ending NEET BPEX sresevss
ciihemssveansiin gemmnsnansssosnee e s TRERDIEN ‘speciosuin

170. {P1outf lavge sna SRRRCILEL . Fiaaas s s e s e s RS
" Plan Smﬂller,uﬂt ﬂmmidoo iss s s man ..-:..-.-..4._.-.....'.:....‘}/72'_ -
Vonn rusedadiss, Aetlalile o otarmfdicsss WoX -

-17-1.}138“: transversely undulatejsten end obranches very flat...,
s P AR ......................B’aldwinell

a-.u.-.-....-.--.-....--.--.--.--....-Tmeh‘
2
172.\:‘1&&:. very smell end delieste with minute leavesgless than 1 mms
TGN s ss s sssnasasniesnennennannsasssssaesessrabronia dezeneri

Teaves mot undulateybranches slightly fiattened...... Chaewanl AU
floma_"j tahiten_s/'

Flantlt larger,leaves 1,5 mu,or more long oIS C e Ty Lo LTy o 4 I )

173.\Differentizted slar cells NUMErOUB.sssves .....Stc-r;\%p:gyllum oahuense
Mifierentiated alar cells few OF TONE..uvs sasesansoscsssosassanesl (4

1?4.klid of capsule short,coniec..... Brachytheciuls . sesssevssacsasasslfd
13id of cepsule with # lons needle-like BEEK ......oscsscavsssaeslTd

T e avEn DI CETE . 3w s v 4 wsin v ieaaly s b rasilarars SR e e ts R e e B e ]
SCRYER NOT DYAGATES T3vs v i vaens s ey e asnpinels ieds s auiepalsi day il
st liade
\ " .
176..5ete smoothlleayves lon-ly tapering to POINt.des s oo e By LAMPROCATIUD
Seta scsbrous ;le:-.ves‘rsﬁor‘.l}’ tepering t'o":f:ﬂ;i:\. e s e s es . ribabulum

_c}-'{-te'« X "{ ;_‘.i_t‘__;,:_.t_‘.l_..t_‘,\_ﬁjile-‘
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« 177.1eaf margin sharply toothed..sceiissicsscccrsssnsssnsasssBiiawaiiense
Jeat margin 1ot serrate or minutely toothed.).s.eeesssiiensanesnss 10

1?&;ﬁLeavee minutely toothed .eevsessrsssrsssancencsesenaasBoooyrrhynchiun

m en-‘tire...-..................---o-o-------------B-plmosum

179.; eaves narrow:cepsule erect.....isesssscqos-lHiynchostegiella hawaiica
Leaves brosdfcspsule horizontal..—...BUrhynchium. .eseesccisanssesss180

| 180. Steu’ slenderdstem-leaves 1ongx%ftapsred tazg narrow pointjystem—
and iranch-ieaves QimMOTpHOUS. cceesederccssnnrnsesnsssbaVEZEDNS

Stem# rotustfsten— and bremch-leaves scarcely different........ .00 181

181./Lesve_s_ o.:btuse..................................._............E..muuarj_.
Ieayes acute or gradually narroved to # DPoint c.jepences sonan neea 182

? an /) 4 :._ i Myﬁl_g.f},o-—ug.‘ ?
182}/havin3 nale tile orgens ?n separate plantsjleaf costa ending
7 u 8 Prickle on THE DacK...assrissvansssreqsB.selaginelTifolium
uavin% g 2 s Jon ﬁﬁﬁ’same plant,leaf costa not

e weswssesssasBsoelebicun

§83. Leaves regulerly transversely BNAUlate. civecscssaiasaeas aneasss184
Teaves not or indistinetly undulete... svevevivesssovasaisssssans 186

18;.}Leaves obtuge or broadly rounded.....:NeCKEropSifi.e.yeessosssaness1B
| 1 eBves ACHTE v ve s e rasoessaoimsisaimussress i NECKEDA haweiico-pennata

| 185, /Leaf costa very short o G0UOLEL s runirennrnennsenensns.flepineans
I Costa extending beyond mMid-1eaf...c0vrvevrnnsesosneesssessli.Obtusata
| 186,illenf cells very 13r33,ﬂaa(13*!49 -~ 50 mu wide,....Hookeria acutifolfia
Teaf cells smaller,less than 25 mu WidE.sivavssesscansoanvanogeesnsd 187
Qﬁ?.\leaves e o ST R A S GRS e RS ISR B ot e ST
Leaves 10t plicate.d...veeereensnes

e R e S S P g T

-

188.+Capaule overtopped by perichaetial leaves (= immersed)v.ecee, soss
{ SABFesise A cas s snisnresasy s nne aeyGETOVAElia Haleakals,

| B i Piychomnd 1id0

Cepsule exaerte@?:seta long...evasssPltychonnion aciculare
1 e

189, 41ar cells distinet: Xarce and infleted or small and UM ETOUE s « o v + « 190
Aley cells iNdistiuct OF MONE..teoerrnssonenns s Rleluste v o (o e b e .?1?)

7
/
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190./Alar cells few,inflated,hysline or colored...... Cor a5 O

Aar cells not IRELALEGicssea: sansnsasnsssss saesiassbosessnsssslIn

191.;’}'13111: gmzll%leaves less then 1,5 mr GLOTIE o5 s 515 o alaraya almsl ow Hnln Rt ATy o
Plantf largert eaves 2 MM,0F MOTE LONE.cccsevrcscinssnsanasasans 194

197.sleaves sherply toothed in upper half......s. ss-Hegeniella pacifica
leaves entire or minutely t00tHed..ccesevnsrerrassreranansresaanll3

2 193, /iid of capsule conic and short-beakedjleaf cells 2-3 mu vide,often
geriate D2pilloSe...asvressssrnnsernsanss .‘Ta&ithe],iium mundulum
de;smooth’ Lid of capsule withzzig,needle-;ike_

: e o R o AR S B ophyllum has a-
194.,’3&%-:: 3-4 em,long,smoothycell af,{ﬂz suter wall of ¢ capsule .

not collenchymatous,... % ..cceivsensnseoBrotherella apaecdon
Sete less than 1,5 oo long,scebrous 2DOVEe..ss-ss-sssssssssnneinaal9F

195, [Capsule cylindriciseta strongly scabrousfleaf cells oiten seriate
PADILYOBE . iseiatases saesasasnsessnscelrichoatel eum hamatum

\ ajﬁr_ Capsule akvoiﬁ,ver;y slightly scabrous #'ve yieaf cells smooth.,..»

|

|

1

e EE e A Ay by saeesarahoeTopoEilm SoEdo=TTavi

196. /snall ysleander plant-ﬂoi’tm- with terminal clusters of microphyllous
J branches.... e a e b e e e e e b e e e e AR BOITELL S - TOBHE TR

Robust plant{,without mic%’phyllcus e R A S o L &

197. /Stem penr?ulous,long,ﬂf 2 a7 e s S T e e & s vl oL o)
Steng not PeHULOUS. cvanascvaeuasviassssvasasassssennns aus sasinnsldG

198./Leaves deeply concave,ending with short abrupt point (= spiculate)}
eaf cella BMOOYN . csnivennsansanenssPilotrichells maniensis

Teaves graoually narrowed to # long hair-like pointfleat cells often
PADLLIOBE. sa'sls cs renisint sebain Vadre's ...3\....Barbe11a trichophora

Ve lar celle nu emusﬂ’not

sasssnndbsnnsrannnnndesnsnees el

Teaves wore or less curved to one siaetzlar cells fewer ana inerassate
DY BACHPTENT . o s v vomvsosswissesinses

199. {Reaves complauste or erect-spreadin
f INCrasBBte. cdyanses o BY

cmrssssassnasannasns el

208, /Steny flatteneafleaves complanate with short sherp point.L.solanderi

I 3 . g
. ' Stem4 =.ooth and eylinaricszl¥leaves ou‘.use............Ej.:;uhcuapiday
R.'\uh 1
/ ;
= S AT ; .
20‘!.._-*{()uust.,rl;?lﬂ'_'_eeves short pointed,suldSentire. Camptochaete pulvinsta
'.‘&W"" More slender,not rigidjleaT wargin t00thed..eeceeinass +oervnessss 202

!

Hunt Institute for Botanical Documentation

§
i




202./Lesves coarscly T N S M S S P S ) )

Jesves finely nerrowed to point..........................:....;.203_4

‘ : af-1i ) at the'bré;:h '
205, [fith pseudopsrapnyllia (= minnte leaf-like Orgens 2 =
034 ek insgrtiang...... s Ny et e 1, e e Y DTS ¥orme

Mthout peeudoparephyllid, sae--asassone .Heterophylib\w subsuriculatum

208. /1 eaves with fragile,decurrent small loves at %baaal angles.. ..
A e W e A Ctgnidium..(SEe NO-?QO).-.---o--»ctn--o'.-nc-h.zglj'

leaves without loues at )% pasal sngles..GlossadelphiS .. sssssns206
on5, /Roist plantgibranches not flagelliforiieeceseiaeranasiasf . decurrens

! Sleuder plantdrultimate branches fitifors with micropayilous
leaves gfF 1 mmal %\a’............ «ssas Crelegantulum

206, /1@aves enfire Or MEATLY S0..esscecsassscarvasscnserssersnnenssvel0f
Teaves serrate or finely toothed at% MATELINS s s a50a -anisiaes /s o0

| | y
2P7. I eaves obtuse’branches with moderately long,zscute points.,...ves
a5 5 a0w p M € o )y AN oa el g e o e e AR L irroratus

T eaves rounded’ pranches clunt at tips...elcieecesshcaceG.nauiensis

20:8- ea‘es ObIUBe s s v aynnnnsn ......._..--u...-.......-...-.-.,...209
IG&VQS = 1 O = S P e e T v s e 2

209, /Teaves narrowed et apex3icellb emo0th.cceeves ssesasnns o, limnobioides
leaves rounded >rz--tuse: cells papillose......evnsae-yB.baldwinidi

210.talar BOLTAMGNE DR VOrY FBW v e e oy« ioinie s viion s e ......G-z_ohingei‘_i
Ap Cella NEEOIE  GHEARETE (2 - sls i ais e e deansarassenearin siesl e sZe Sl

211./*108%1 1/2 Ofﬁ leaf-length....vs vannvesssasssvesGchrysobasilaris
TP o0 A R R T S PR o O comweneneesy wweeGaacutiioling

212.4’1 eal cells lax,up to 15-18 mu wide........:Vesicularia graminicolor
i eaf cells firm,loas Mnarrc\-:. ......... iR P LT

7 )
213, JRobustieten bipinnstejbranches ascending.lacrothamniun macrocarpun

?Zgy-{,‘ More slender,branchins subpirmate or irrepul ?rﬁrﬂﬁﬂ-i‘ roatrate. .. 214

?14."! eaves entire or rinutely toothed at apex,nerrowed gradually to
DD N s R hte s Wl [ wineia s A el s e e ey IR SRR el

leayes linely toothed or rouncded 8t APEX.eress o b R R i ]
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e 515, Leaves decurrent or deeply CONCEVE....... «.Plagiothecium..........216
Jeaves neither decurrent nor deeply CONCEVE....TSOLLEryiilllsstessss 218

) 1 Fe g lete
£16.4Rather robust plenti{;earee deeply concave,u0Te OF leas upau A
v S SN i TS SRSy T £ -'D".ZZ‘,‘PEE’"' draytonis

More slender plentgfleaves slightly concave,not undulat A

217./leeves up to 2 — 2,5 ms lomgimargin pleme;cells 12 - 15 mu wide...

..................,..........-.................I.mauiense

tLeaves up to # 1,4 mm)longjmargin revolute belowycells B-10 uu wiae.
............-..-..-na---...-----tcouoqoUOP.-.amt:icul_a.m

2-18-./Lea‘vea up to 1,8 mm, long,ovete, short-pointed. ... Y vus Kl vineale
Teaves less than 1 mm long,slescerly merrowed to poim$..l.albescens

ETQ.XLea-.es rounded or with short point....Glossadelphus..(See No." 2041)
Jeeves Iinely usrrowed tojlong BEATE Y o s e taiiia | Coln:siwimisie T NPy WS D)

220, /In dense plumose matsjcepsule oblongileave with fregile,uecurrent
lobes at %hgsal angles...}:'f Ctenidium(See Ho. 204)

Tpiantf in flat mete;capsule short au¢ turgid jleaves withowt .
lobes at ﬁﬁq, basal angles.,..Ectropothecium..ue.sesn s 221 |

: -.ﬂ_z‘j I
221.fﬁeaves less than 1 mm lonmg,finely toothedh L essBaviridifolium
Tesves sbout 1 mm long,finely toothed abovegentire below...ss..222

222./31:&11 elongate,regularly brancheu}ﬂg pinnate..... . sesesBaarcuatun
Stemf short,irregulerly branched.... sessesssesssessB.sandwichense

) v ,(l-._ )
4 W2 Ul _’W‘-o‘&"‘/ w0
Aetdet Aan o f"ﬁf* Cora

AL L EEMM;LM"—
7{{_@,%{-{’!_1. .
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%\Wi Z{a‘.aa.g /M 3‘37 2285 B (0'8' :
; g ' : bariun
i lities in which I eollected plants. My her
: wingiéBtg 12@2 is 15613.*%he next is_to pe 15614, &owmymﬂ
! numbs !‘Ll &1{ ..;}u«:.am MMJ—EJ—IJ, 3‘-‘*‘-2*"“—"’ J‘;m Mﬁi’,

75k ' v Fiji. Aloisio Tambuslewa &lone.
) " e e ne;:; v'ﬂgg]f:»rag?%i‘i:i“{‘s}uiji. ?Lloisio Tambualewa alone
?r':'%’:'ﬁ glé‘;}ag%in, ﬁti Le{vu, Fiji. Aloisio Tambualews alone
2/ ive Yelo, Viti Levm, Fiji
gﬁgﬁ% I(iﬁ;zéwc, ne;}r 'I\‘mjmtini, Viti iewvu, Fiji. Foregt.
i ¥ oat s i 8 2 #iji. Dense forest
1 Waimbale,-near Kambutini, Viti Levu, Fiji. 86 :
& ity Valakathetathela, Hour Vatlskas Vits Levu, Fijd,
r 6/10/41 Saulagitua, Rewasa, Viti Le¥d, Fiji. Forest at top.
L 6/7/41 Forest soutlwest of Rewesa, Viti Levu, Fiji,
.

6/6/41 Yatmndamugawa, Re¥;§§,LViti %"f?;' Fiji.
Weidawa, Rewosa . Levu, . .
g;g;ﬂ: H&.taimez"a.ml&, "‘aws;sa.. Viti Levu, Fiji. “ryish forehill fox
it oregt, alifaat WP T
i Vo tana it WA R Vaileka, Viti Levu, ¥iji, Dry fores

g%g%%lgﬁvavatu, between Rewasa & Nokonoko, Viti Levn, Fiji, For s&
it forest. ; : o |
s g‘}még/-ll Mataimeragnln, Rewase, Viti Levu, Fiji. (dialect is Ra) . |
- 41 Korpovou, Viti Levu, Fiji.
PSR et Tarn, Heax Beve, Wit Tevi Fiji, 800 £t elevy . of ..
5/15/41 Yave, near Belo, Viti Levw, F13i, 1000 £t. olev. | |
5/12/41 Uluvatu, near Belo, Viti Levn, Fiji. 1000 ft.elews = . - | =
5/10/21 Iumike, Yelo, Viti Levu, Fiji. L \
5/7/41 Belo, Viti Levu, Fiji. : ‘ DI |
| 3/9/44 Vatutavaethe, near Gnalos, Viti Levu, FiJi. 300-500 T, : ! ,
‘on '5/2/41 Vatuvilakia, near Gnaloe, Viti Levu, Fiji. 300 f£t. elev.’ }
W 4729741 Gneloa wlong beach to Thulanuku ¥illage, Viti Levu, Fiji."

4
|
-
T;‘. 4/25/41 Yt.Gamo, Gnaloa, Viti Levu, Fiji. Up fo 500 T4, i
T 4*/30;{14} Fulu, 1]153.1‘ Sovi Bay, Viti Levu, Fiji. (Aldisio Tam‘b!mlayg.,.}g i~
ale 8 Yerua) - : RS -
4/3?&}' Natumbakula, near Singatoka, Viti Lewvu, Fiji. 'l‘Lr;Lit
4/7/ . i | s vk
4/4/41 North of Fatalau, near Lautoka, Viti Levm, Fiji.lry forested gulch.
4/2/41 Fatia, west of Tavue, Viti Levu, Fiji, Dry forested guleh,
4/1/41 Lorovou, east of Tavua, Viti Levu, FiJi. Isolated dryish Foregted
gulen, "water reserve" at 200 - 500 ft, - PReA Y,
6/41 Nadrau, Vi-’;_i. Levu, £1ji. 2000 f£t. (Benny Collector) . .-
'8/21/41 Vuninetabun, Navai, Viti Levu, Fiji (4%th palm)
3/16/41 Nandala, West of Fish Habchery, Viti Tevu, Fiji,
$/14/41 Belween Nadarivatu & Nandnla, Viti Levu, Fiji, 1SRN
2/18/41 Neuvange, sbout 3 miles south of Nadarivetu, Viti Tevu, Ffy1
. {Emilio Ordonez left om Mariposa; Michaml cameé - his dbalect is TLomai-
‘vuna, Vitl Levu) )
3/10/41 Avu, Fandala, Viti Bevu, Fiji ](!‘Timoce Hembe collector)

e i

23/9/41 Vuninetabue, Navai, Viti Leva, Fiji (Daniel for palms) R :
( + 878/41 Bagmdala, near Tadarivatu, Viti Iewn, Fiji, ke
| ‘%%& : lg.w nen (alongget. top toward lumber mill), near Nandals, Viti
£ VL, 2 u 7 i »
3/4/4) Sovetawabu, 5 miles from Nadarivetu, Viti T Fiji.
3/2/41 % Wabouve,* K. ndels, '1ti Levu, Fiji. b

£2/29/41 lauwanga, neax Naderivatu, Viti Lewn Figi
ti 2/88/41 %, 'Mgtomba, Nandala Viti Tevun, Fiji (@imoce Bembe Coll,)
2/27/41 Sovutdwabu, near l-'-aé.é:g"ivatu., Titi Levu.‘ :

oV 1ji. Open forest,
E.ﬁ‘éﬁél *Tauwnngs_, near Nadarivatu, Viti JLevu, Fiji, .
2 41 Ut, Matomba, Nandala, near Fandarivatu, Viti Levu, Fiji. Timoge
Bembel!s dialeft is Sabatu, we

"._g-—--—-?: S i, =0 T SN

——

Hunt



—
E—— —————
. ! . %

2
1 d #angala, nesr Ledarivatuw, Viti “evu, FPiji. Forest 5

gﬁgﬁi ji?:ﬁwtgzzrfb;éara.gish Hatchery, near_l?aénriv;tu-, Viti Lewvu, Fiji. »J
5/9/41 Fish Hatchery, near Nadarivaetu, Viti tevu, F:jin |
2/6/41 Wish Hatchery, Near Nadsrivatu, Viti %e‘v’u, Fi:ti. Lo
2/4/41 Fish Hatchery, near Nadarivatu, Vitl Levu, rFiji. 25 . o
1/25/41 katagaledanu, near Sald Lake, Vanua Levu, Fiji.
1/22/41 Sena, Marsvu, Venua Levu, Fiji. a
1/21/41 Along shore, Marayu, Vanua Levu, Fiji. )
1/17/41 Meravu, back of "ain;ijgama Levu, ~ijd.

' Maravu, vanua Levu, ‘ _
I }.ﬁgﬁi Lagt o% Neunduna, fanawai, Vanua Levu, Fiji. .

1/10/4]1 Between Balanga & Valethi, “avu Sﬂ.vu Bay, Va.nm;t ;Levu, Fiji.
1/6/41 Vetunivuamode Nt., “avu Savu Bay, Vonus Tevu, Fiji,

1/2/41 Uluinabathi Mi., Savu Savu Bay, Vanua Levu, Fiji. 940 f£t.

12/30/40 Hill east of Balanga, Savu  avu, Vanua Levn, Fiid.

12/29/40 Along shore from balanga to Urata, Vanua Levu, Fiji.

12/26/40 Sevathuru ¥@,, northeast of Valethi, Vanua TLevu, Eig. i
.%35;40 “ayu Savu Bay between Urata & Valethi, Vama Teva, 31 (Det
MCheng-Ho™) -

12/22/40 Mekondronga, Fiji. l
‘12/21/40 Levuka, Ovalau, Fiji. h - i |
12/15/40 Suve pumping sta ion. Viti Levu. Fiji ; e
12/13/40 Rakieeki, Viti Tevu, Fiji. Serudb at 100 f£it. Y ! . !
12/5/40 liorthwest gulch of small jagged range north of Zomolome, Haukoks,

4 A

e ekt

Viti Lewvn, Fiji. ' : F
12/4/40 Leutoks, Viti Levu, Fiji. (Collected from wharf.fbo village) 1
11/29/40 Gnaloa, Viti Levu, Fiji. (Emilio Ordonez called alone). .

11/24/40 Left Nedarivatu, Fiji.. ) A J
314/20/40 Loma Langi Trail, Nedarivatu, Fiji. g

11/15/40 Lear botanic garden, Suva, Fiji (Eanded with 13,021 in Hawaii;
started with 13,500 in riji) -
FTEFEFEF R AR EFF IR FEFPE AL AL PR F L g
9/29/40 Fuu Lip, West Meui, T, H.(Enilio Ordonez alone) »

9/15/40 Keweihapei Beach, VYalm, T.H. .
9/15/40 Waihee, Maui, 3000 elev. Emilio Ordonez alone.

9/8/40 North slope of Fapale Guleh, Hauula, CUaku.

9/1/40 lear Kapuhi, Kawaihapai, Oahu,

8/56/40 Kealia-Malkua Trail, Cahu.

7/28/40 Lanaihale, Lanai-(Emilio Ordonez Coll,)

7/21/40 Puu Alii, Lanei,(Emilio Ordonez Coll,)

7/14/40 Puu Alii, Lenai ( " . n "

7/7/40 Waialala Gulch, Lanai .v Wi i

7/4/40 Hauula Valley, Oahu = g

6/23/40 Summit ridge between fuu Xanehoa & Puu Koum, Cshu,

6/16/40 Oioy Paumalu Trail, Oahu.

6/11/40 VWaipilopilo, Hauula, Oshu,

5/19/40 West branch Kasaws Gulch (north of Kaalas) having ditch tunnel,)
5/1/40 Middle ridge east of Fuun Kanehoa, Oahu, T,.H.

4/28/40 Peahinais Trail, Oahu,

4/14/40 Northeast ridge of Fuu Kanehoa, Oahu,

4/11/40 Kaumokunui, Oahu,

3/31/40 Northeast ridge of Puu Kenehoa, Oahu,

3/20/40 Homouliuli Contour Trail below Puu Kanehos, Cabm,

1/8/40 3/4 mile southwest of Holunui, N iwili, Kauai, -

1/5/40 Half mile southwest of Holkunui, NaWhliwili, Keuad,

1/3/40 Nilolii Trail, Kokee, Epuai. :

1/2/40 Kaawaloa Valley, Mana, Kouai,

12/31/39 Kalualea, Ko Kauai, T.H. (Up to 1800 £%.) g
12/29/39 Han&pepe'_& Wadmen outlt’)ok. ¢ i £
\ 12/28/39% Nukumoi, Kolom, Keuai, T.H, £

L
=
o
~
o
o
B,
w
w
il

avefumalug, Ansholm, K - : - A
et weldh e T et 28 EER /.
B.P&li TI‘I!.J.-J.:_EP?-urfceg LT!'I._]‘ZH.‘!{' .—_-_? .‘?’kl’l?ffﬁf'—if“-‘?'fj*‘#. ] y &
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3

¥30/39 Hana (by way of Nakawao along m
8/28/39 Olowalu Valley, Maui.
8/26/539 Polipoli Saﬁnﬁa ,}.{l.imgi .

/39 Ukumehame ch, Mant,
3528139 Forthwest side of Loolau Gap, Heleakalnm, Maul, Below cliffs at
5760 £4. . !
8/19/39 From Paliku to Holua Cave, Haleakala, Haui, ,
g/15/39 Cliffs south of EKuiki alm’zg east side of Kaupo Gap, Haleakala, Mawl .
8/11/39 Mt. Haleakala southeast along Kaupo Gap eliffs & across Gap to

Faliku, Maui. ¥
8/9/29 Fogegy region north of Kuiki just outside Haleakala Section of Fark

‘boundery, Maui. ;

8/7/39 Trail from Palilu to northeast rim of Haleakala Crater, Msui,

8/5/39 Palilku, Haoleakals, Mani, -

8/2/39 Maliko Bay, Meui. ;

7/30/39 Melregoryp Moui

7/28/39 Southeast ridge of Imo Valley, Maui,

7/26/39 Haleakals rim chiefly from Rest House.ito Kcolau Gap, Maui,

7/25/39 Heleakals, Maui,.

6/20/39 Up ridge just southeast of Schofield Barracks boundary, Puu Hapam ,

Oahu. Down short spur just east of Puu Hapapa summit, '

6/4/39 First ridge just southeast of Schofield.Barrmcks boundary, Fuu

Hapapa, Oahu.

5/28/%9 East of Kanehoa, Oahu.

5/281439 Honouliunli Traii on ea:t slbpe of .Puu Hapapa, Oahu, 23905

5/7/39 Northeast ridge of Puu Hapapa to summit, Oshu. - s
& 4/30/39 Mauka of Keweliki diteh intake, Oazhu, P REA

4/9/39 Large velley on 'northeast slope of FPuu Hapapa, Oahu.

2/25/39 Between Puu Fane & Maili, Ozhu,

3/23/%9 Anahulu Trall, Oghu. y ;

3/18/39 Bacred Fallsy north rim Kaluamui Valley, Oahu.

2/11/39 Makaleha Valley, Oahu, ,

9¢/25/39 Summit of Kszala, Oahu. 3

9/3/28 East slope of Puun Hapapa, Oahu

9/2/38 Pupukes, Ozhu, h

8/2/38 Knaawa Culch (north of Kaala), Oshu.

7/24/28 Vaimea Valley, Oahu. ; X

Tr17/38 Kauiki, Oahu, . p

7/3/38 Kawailoa C.C.C.trail to summit divide, Oahu,

*

ain road), Mani, T.H,

i 5/1/38 Summit of Kaesla, OCahu

4/24/38 Pupukea-Kahuku region, Ozhu,
“—2~14/3/38 Pupukep-Kahuku, Oahu,

3/21/38 Piko Trail, Mekua Valley, Oahu,

3/12 (137)/38 Kaumokumui Guileh, Oahu,

2/27/38 Ridge northwest of Kaluanui ¥alley, Hawula, Oahu.

%{élz{ta?- Overlooking Kahenahaiki Valley and north of.its rim, Calm (With
sake -

1/1/38 Northeast of Kahanahaiki Valley, Qahu.

12/19/37 Southeast slope of Kaala, . T,

12/6/37 Aiea trail to summit, Dahu‘%u‘

10/24/37 Pillingham Remch CCC Trail to Piko Trail at head of Makua Valley,

b 10 -
@ 8/10/37 Wailarn (Waishole), Oahu,

7/25/37 Fron lMekus around Kaena Point to Kawaiha
4/26/37 North of Keala, Oamu. . ‘ RN e
4/17/3%7 Hid%e direetly north of Fuu Kamaohenui, Oahu.

Side of Xaamwa Culeh (north slope’of Kaala), Oahu.,

‘*‘_ m:___'__/—-—-—'f-“___

—
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9/23/39 North slope of Pohekuksne, Haens, Keual. {#/P/S? /ﬁﬁé:;ém 7;?
/%2.123/39 Omoe, Kipu, Kanai, T.H. _ sl

]
|
|
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3/29/37 Fig-God Trail, Punsluu, ga.l":u.
/37 Ridge directly north of Keala, Oahu.
3089757 Kauain Guleh, Puuiki, Oahu, e s
3/12/37 Southwest of Dillingham Hanch, Kawaihapai, Oshu.
3/6/37 VWaimea Valley, Oahu.
3/3/37 Waishole, Oahu. ’
2/25/37 Puulupe Trail, Kawailoa, Oahu. .
2/2/87 CCC Trail, Kawaihapal, Oahm, et
11/22/36 Southeast slope of Fuu Kumakalii, .
10423/36 “est central branch of Makaleha Valley, Omhu.
10/22/36 Puu Keupakuhale, Cahu.
§5/12/36 Middle Palawai Ridge, 'aisnae{Range, Oahu,
4/21 (22 7)736 South Ekahanui (for most plants);Northeast for Felea. Eka-
harui ridge along Waisnae Contour trail for Bidens)
4/19/36 Ekahanui, Oalm,
4/13/36 Esumokurnmi Gulch, Mokuleia, Oahu.
4/10/36 Talus southwest of Waimenalo Landing, Oahu,
4/1/36 Northeast slope of FPuu Kumakalii, Oahu, v
3/31/36 Lahilahi, Oahu,
3/29/36 East ridge of Nenoa Valley, Ouhu.
/36 CCC Trail, Aieas ahu,
e e aihs o Paliken along new CCC firebreak trail to Pohakes Pass,

Oahu.
2/22 (237/36 Lahilahi, Oshu,
2/16/36 Aiea CCC Trail, Oshm.
2/9/36 Kawaiiki, Koolau Range, Oahu.
2/2/36 Half way up Keala from Firebreak -trail,; Oahu, *
1/19/36 Zest slope Puu Kaua, Oahu,
1/5/36 Palikea, Cahu, o
12/16/356 From Falehua elong ridge to Falikea, Onhu,
12/1/35 Nanakuli Valley below Mauna Kapu, Oahu, 1 ¢
11/23/35 falehua, Waianae Range, Vahu,
11/20/35 “antalus C1liff Trail, Oahu,
11/12/35 Around Tantalus rim, Cabu,
11/9/36 2
11/3/35 Waimalub Koolau Range, Oahu
10/21 &267)/35 “acred Falls, Oamm. !
10/6/35 Waimano Treil tovard summit, Koolau Renge, Oahu
B/25/35 VWest of poamoho Trail, Laie, Oahu, T.H.
8/18/35 Poamoho Trail, Iaie, Oshu,
7/29/35 Malaekahana Treil, Laie, Oshu.
7/28/35 Kaipapau, Oahu. pasture.
1/22/35 Ranakuli, Oshu, - oy
T/21/35 “est side of Makaleha on trail meeting Fiko Trail, Oahu,
7/20/35 Kaena Foint, Oahu, .
7/15/35 Kawaihapai, Oahm, Fasture & dunes,"
7/14/35 Kawaihapai, Oahu (Hilea?? CCCtrail),
7/7/35 Keipapau, east ridge, Cahu;
7/4/35 Fig God Treil to very summit of Loolan Range (distance of 6 miles
along trail), Oahu.
7/3/35 Waimenalo, Oahu,
6/2%/35 Kuliouou Valley, Qahu, T.H,
Blow Hole, Omhu, . . :
6/16/35 Anahulu Trail, Koolau y Oahuy
6/12/35 Mokuleie, Oahu,

4

e e

6/9/35 Waimano, Oahu, ] b

6/2/35 Kipapa Trail to summit ridge, Oshu,

giigxs5 Middle Halawa Ridge, Oahu, TR
482 Tropic, Florida  also Daytona Bemeh, Fl ' y

8/14/33 Light House, Coastal dune also Daérfizid Fla,

8/13/33 Naples, send dunes elso Everglades, Fla,
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Williams & Grand Canyon, Ariz,

4/12/33 Kemokuiki Valley (between ruuiki & Puu Kamaohanui) s Oahu,

et

B8/32/33% Venice. Coastal dune also Bonita Springs. Marsh. Fla,

ings, Field algso Hernmando
gﬁ%ﬁgg %ia.}gcg gﬁy.g}?{ush. also Talahagse. Dry forest also Cypress also
Merisnne. et meadow. also Houston. Mﬂﬁh. AlLl Flo_r':l.dn.
8/9/5% Mobile. Alsbama also Mossyhead. "et Mendow. Florida. 2
8/8/35% Logtown. Pine barrens. Louisians also Moss Foint, Louisiana

also Tampa. Salt mersh, Fla t
8/7/3% Lake Pontchartrain, Ia.
8/6/33 Mermentau also New I‘bgiia.TLa.

2% Smile Texas also Arcadia exas
S /5/a5 Botwess Fh, Stockton & Pecos ~ alse Near Fi, Stockton also
7 miles east of Sheffield. also New Sheffield, XEDNNXIERL all Texas
8/1/3%3 Carlsbad Caverns, New Mexico.
7/31/5% Roswell also South of Artesis, New Mexico _
7/30/33 Sante Rosa also Vaughn also Homina all New Mexico
7/289/3% Rio Puerco, Arizona =also Sante Fe, New Mexico also 4 miles \

east of Santa Fe, New MNexico. |
7/28/23 Bluewater. Lava flow. also 5 miles west of open gandy dry juniper
forest near Gallup. =olso Grant. Alkali meadow. also 0ld Laguna al®
Thoreau =all Few Mexico :

7/27/35% % miles east of Holbrook, Arizona. also Near Painted Desert Arizmnmm
7/86/33 Cottonwood liash near Winslow, On dry delta. also Walmut Canyon

also 5 miles east of ‘almut Canyon also 3 miles west of Holbrook.Ariz, d
7/2%/3% Hopi Foint, Grand Canyon. On dry limestone cliff al so ,
Grand Canyon, Arizona
7/85/33 Beiween Williams & Grand Canyon also IFetween Williams & Flsg- |
staff also South of Montezuma Ft., Grand Canyon, all Arizona
722/33 Scuth of Watsonville also 2 miles’'south of Grand Canyon, Ariz,
7/21/33 Between Agh Fork & Willieams also Ash Fork also Between

7/20/33 Oatman alsc 5 miles west of Peach Springs also EBetween Oatmmn
& Kingman also Peach Springs all Arizona alsp Walapei,(Ariz,.?)
7/19/33% East of San Bernadino nlse Hills west of Corona also Between I
Victorville & San Bermadino, Calif. also ZEagt of Vietorville also {
at Victorville alsc Valentine elso a2t hot springs near lava

7/14/33 Near Oxmerd, Calif. 5

7/12/33 King City, Calif, also Salinas also Gonzales also Between
Watsonville & Castroville, Calif, .

7/11/33 Aptos also Santa Cruz =also Beiween Alma & Santa Crus also

Sen Jose also King City =also Los Gatos also Alma also Solidad alse
Milpitem all Calif, . ' _ d
7/10/33 Reach San Francisco, Calif, 7/5/33 left Honolele S8 Pres. Coolidg
5/7/53 rupukea-Kahuku Trail, Cahu. y
4/30/33 rupukea-Kahuku region, Cmhu.

4/6/3% L.W.Bryen sent from Hawaii Sideroxylon & Rauwolfia
4/2/3% Directly. manka. of Kawela Bay, Ochu.
3/20/33 i g X B w
3/27/33 Fupukea-Kahuku region on Kehuwlu side, Oahu.
%éﬁ{% Molmleia, Oanhun. pesture,

/32 Gully having pribminent dyke (this i’ gt
Tl o y g . ay. i Just east of Abortopestalum
12/4/82 Up same ridge from pipeline toward Kasle in Tuplualei Valley,Oohu [
11/13/32 Up ridge leading to summit ridge half way between Kamala n.ng' )
Kalena on Y“aionse Valley side, Oahu, :
%3{;3/52 Northern slope of Xahana Valley just ovposite small Hawaiian church,
10/30/52 Suall yalley scutheast of Fuu Ha 0
10/26/32 Around Tantalus rim, Oshu, s

lozg’g;{g‘z’sgelaw Falikea, Oshu (Third small valley south of one collected an

10/9/32 Red HBill & Piko Trail Oahu
10/2/32 (perhape 10/4 on aheets)'?.f:mmm Guleh, Oalm,
M . 5 L

- " — — — o -
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! ‘herlie Judd)
theast corner of Makua Valley (for Neowawrea with U
3;%;22 Egrde:mall velley northeast of Palikes om Homolulu side (this

conteins pipe line arising from tunnel.), Oahu.

9/11/32 Waiawe Valley, Oahu. ) ’ &
9/4/32 Aiea ridge & gully, Oshu. . .

9/2/32 Pig God Trail, Punsluu, Omhu.

y 32 Hauula Vieiniy Oahua. 3
g.‘%g;gg N;u Valley up i{:reambed & down west ridge, Oahu, 4
8/14/32 Large branch of Imalualei Valley southwest of Pohekea Pags, Oahu,
a/7/32 Small velley northeast of Fuu Hapapa, Oahu.

8/2/32 Heein, Cahu, !
7731 (307)/55 West side of Pohekea Fass, Oamu.

8/32 Fuulos, Oshu (for Cressa) . L
g::lz,? (187)/32 $rom Piko Trail arcund rim to middle of Kahanmahaiki Valley.

7/10/38 On sumiit from top of Pike trail to end of spur dividing Malus

Vallsy from Kahapahaiki Valley, Cahu,
7/3}55 From Kahene church up rj'.dge to sumpit of mountain southeast of

ahana Ba Onlmi. ’ .
§/26/32 Ug'riﬂge on right side of head of Makue Valley to summit ridge &
along it te Piko Irail, Oahu,

6/22/22 Up Fig God trail to ecabin & far beyond, Funaluu, Oshu, s

6/11732 Puuiki Gulch, Oshu (Formerly ealled it "gulch north of middle ridge
between Puu Kamaohanui & Pun Fane, Omhu")

6/10/32 On east ridge of Manoa Valley, Oahu.

6/9/32 Bidens & Pleomele collected by Will Bush,Weimea Canyon, Kauai

6/4/32 Middle ridge of Niu Valley and on its western slope, Oahu

5/28/32 Pupukea-Kahulu, Oahi, :

5/22/32 Pig God Trail to top end beyond Kaluanui Siream where most of the

' plants were collected, Oshu

5/8/%2 Between Barber's Point & Pearl Harbor along beach chiefly, Ozhu.
5/1/32 Iualualei Valley 1 mile eact of Mauns Kuwale for Marsilea. Bidens()
from 500 ft. northwest of Puu Kailio near Kolekole Fass, Oahma,
4/27/32 Kaena Fi,., Oahu,
4/24/32 Southwest slope of Kaala, "aienae Valley, Oahu,
4/17/82 Ridge north of South Halaws Guleh & then down into North Halawa
Guleh, Oashu,
2/10432 Weianae, Oahu, Roadside.
4/4/52 Head of Malkua Valley, Oahu.
3/27/32 XKaipapsu, Oahu,
3/24/52 Kesweula into Makua, Oahu.
3/23/32 Keead Velley, Ozhu, .
3/20/32 South & en t side within Palolo Crater, Oshu,
3/13/32 Kaala base, northeast side, Oami,
S;ﬁ %;fgf Pupukea-Kahuku region, Oahu,
2 dens on grassy slopes near cliffs on hog-—
?j‘;r e s D n hog-back lesding from shore

/32 Keanmu Valley; first gully mekai south side, Oahu

M 3 L -

cl);g]l..:sz Up Keawsula trail to Dlatean & then dowvn Kaenm Point along ridge,
1/24/32 Pupukea-Kahuku Trail - along Kaimlu -
i;gg/se gailua marsh, Oahu, o oy kg

/32 Fig God Trail to summit, Puna )
i;égfaz Puuiki Guleh, Oahm, i R OaE e

32 Southeast side of Malua Valley n it
%gg%glﬁd“um R e J Bear its head, Oahu,

pukea-Kahulu along summit divide toward east, Oahu

11/29/31 Narrow northeast gully in Ohikilolo Valley, Gtihu. )

11/28/21 Up trail in Keaw. . (]
side of Kehanahaili valle;?lgegilley to top & then down gully on northesss

11/22/31 Gully southeast of Kehuku en
Heas (o entrane mﬁmw
Pupukea~-Kahulu Trail, Oahu, i
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L
11/14/2) Narrow middle Waialae ridge up to where it meets large ezstern

Waialae ridge, Oshu,
11/11/31 'ﬁilhelmin% Risg go giyic‘.e. Oshu.
21 Kaipapau streambed, Oalm,
ﬁﬁjal SouEh};rn glope of Kahanahaiki Valley, Oahu,
10/25/31 Second ridge eact of Kuliocuou Valley, mear summit, Oahu.
10/18/31 Up Paumalu Ridge, Waialee, Oahu, :
10/11/31 Mestern ridge §f Hi.ipapg‘a:h‘falloy, Onhu. !
1l Pig-Gofl Trail, Punsluu, U
%%?’ﬁgl Befween Fuu Manawahua & Palikea along ridge, Oahu.
8/13/31 Between end of Kawaihspai Road & Kaena Ft, up the eliffs, Oahu.
9/7/31 First large side valley on south of Makua Valley, Oahu.
9/6/31 Chikilolo Valley, Oahu,
8/30/31 Barbars Pt,, & vicinity, Oahu.
8/16/31 Waimanalo, Oahu. _
8/11/31 Pig Gofl Trail, Funaluu, Oshu.
8/5/51 itaxaha Volley, Ocn o
8/2/3 alley, . 3 ok
7/26/31 Tantalus rim, Oahm. (7/1/&1 &J-lwm ,Eum-— I
ChjlsfH&AJ&AfVLn.)

7/19/31 Fupukea-Kehuku, Oahu,

7/5/31 Eanehoa, Oahu, ;

6/28/31 From Makua Valley along railroad tracks to Kaena Pt.,0nhu.

6/24/31 Weikane, Oahu. i .
6/12/31 From Makapuu Head to wlley opposite emstern side of Koko Crater,

™

Oahu. !
6/6331 Fig-@od Trail, Punaluu, Oahu. 2 -
5/30 (312)/31 Pig God Trail to summit stream, Oshu. i
5/17/31 Pupukesa-Kshulu, Oshu, T.H,
5/10/31 §mell ‘gulch on south side of upper Makua Valley, Oahu.
4!26/31£eat branch of valley at pali in Wailanae Valley near Kolekole
Pass, Oalhu, . |
4/20/3]1 East ridge of Niu Valley, Oahu, f
4/12/31 Hills east of Ka.w?-ihapa.i, Oahu,
4/4/3) Waikane-Schofield Trail, Oahu, /
3/381/31 South side Koko Crater, Oahu.
3/22/31Mauks. , about 2 miles from Kaena Pt, » toward Kawaihapai, Oahn,
3/21/31 Walked slong beach from near Kawaihapai to Keena Pt,., Oahu.
3/16/31 Kahana ditehtrail, Oahu,
3/15/3]1 Waiahole trail, Oahu.
2/28/31 Kahuku, Oahu.
11/16/30
9/28/30 Valley east of Kawsihapai 8tation, Oamm
5/16/30 Thurston Lave Tube, Kilauea, Hawaii.
5/9/30 =
5/7/80 Hilea & Punaluu, Haweaiij,
5/4/30 26 iiles, Hawaii,
5/2/30 Puna, Haweii, .
4/27/30 Tua Mamu & also 23 ¥ile Forest, Hawaif.
4/25/30 29 Miles, Haweii, .
4/19/30 29 Miles, Hawaii.
4/16/20 Bird Park, Kilsuea, Hawaii,
4/15/30 Bitd Park & Mauns Los treil, Hewaii,
4/13/30 Punaluu, Howaii s Rl
4/12/30
4/10/30 Hilo & Olan, Hawaii,
4/9/30 Kilanea, Hawaii,
i;i/.’ﬁ(} iicetu:ned from Puna trip,
/30 Kailua - left in mornin Hawaii.
8/31/30 Hookena & Xailua, Hmm:%:{. ; :
3/?{)/30 Between Ohia & Kon Mills opp. road leading %o Hoopuloa, Hawaii.

i

e
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B n Ohia & Xoa Mills, Hawali.
g;gg;gg Bzzxgzn Waimea & Eonokaa, nlso near Acacia koaia plncei i
%/24/30 Halawa (endemic Ghenopod.) also Mookini helau (Ipomoea),Hawaii.

23/30 Niulii algo *ololu, Hawaii.l
3;22/30 Sterted for Kohalas & c mped at Niulii, Hawaii,
3/17/30 Punaluu, Hawaii J
3/12/30 Punp, Hawaii.
3/6/30 South side Hilo Bayé Hng;ii.
2/22/30 Makaopuhi Crater, Hawsii,

Hilea, Hawaii.

2/18/30 Aa kipuka heﬁﬁeen Hon&apo & i“e . 2

i n
gﬁ%?égorern in opem,wet,ditch between Olae & 2ahoa also Bidens on 1788

Pahoa & Kalapana, Hawaii,

gigysgeﬁggzéfor Bideng; Clermontia at Fahoa & Kapoho, Hawaii.
2/2/30 Near Anuhes Golf Course, Glemvood, Hawaii,
1/27/30 Kipuka NeeHee, Hawaii. ]
1/25/30 Fapau Cragr:&ﬂ;:ii- e

aii Nation T, Hawail,
iﬁgg;gg %::r Hind Ranch, Puuwnawaa, and seound rest of island by way of
Laupahoehoe, Hawaii. | ) L 1
1/18/30 Huehue & Puuwaewaa, Hawaii,
1/17/30 ¥ilolii, Hawmii.
1/13/30 27 ?ilesé H:ggii.
1/5/30 Punaluu, Hawaii,
%,'.:3/59 Wet jungle along pig hunters' trail rumning northwest of 27 milencs t,
Kilauea, Hawaii, .
12/15/29 Homuapo aa kipuke,Mawaii
12/12/29 Between Voleano House and Glenwood Golf Course, Hawaii. also
Naalehu, Hawaii
12/7/29 Bird Pnrk, Kilauea, Hawaii, o
12/5/29 Fear Napau Crater, Hawaii. -
11/29/29 Lua Mamu, near Kilaves,, Hawaii.
11/22/29 Between eastern Fern Forest trail & Glenwood Golf Course,Hawaii, 1
11/17/29 Near Treefern Torest, Kilauea, Hawaii
11/15’0‘29 m n n A | | n
11/10/29 n n M - n n
11/9/29 Nepr Hilo entrance of Hawaii National Park, Hawaii,
11/5/29 Near Treefern Forest, Hawali] .
11/1/29 Between Volcano iouse & 29 Miles, Hawaii, Woods.
10/31/29 Near Fern Forest, Kilouea, Hawsii, E
10/50/29 n n 1" " m
10/28/29 n n il n
10/81/29 Sadleria Hille, near Sulphur Banks, Kilaues, Hawais.
10/15/29 Bottom 08 Kilauea-Iki, Hawaii,
10/14/29 Kau Desert near Kilauea, Hawaii,
10/13/29 Chain of Craters rosad, also Jungle near Volcano House, Ha awaii .,
10/1/29 Byron camp, ¥ilauea, Hawaii, S .
9/30/29 Kawaihse, Hawaii,
9/29/29 Kawaihae, Hawaii,
9/28/29 Fuuwaawea, Hawaii,
9/27/29 Funaluu, Hawaii, 7.H, '
9/26/29 Kalapsma, Howaii (awa. from Pahoa) ’

s

9/25/29 Kalapana, Hawaii,
9/24/89 Kalapana, Hawaii.
9/23/29 Leave Keei and 80 Hilo, Hawaii.

9/22/29 Keei, Hawaii, v
9/21/29 Kilolii; arrive ot Keel, Hawaii,

9/20/29 Nilolii (near Hoopnloa), Hawaii, §|
9/18/29 Pukewaakauhi , Hawaii,

9/17/29 South Foint, Hawaii, .

9/16/29 East of South Foint, Hawaii. |

4
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9/13/29 Wesrer Kaslualu, Hawaii, Dry sa desert forest.
g /12/29 n n mw n n n
a/10/29 Tree-covered aa kipuka half way between Kanlualu & Waiohimu,Hawaii.
9/9/29 same
9/8/2% same
9/%7/29 same

6/6/29 Halfway between Kaalualu & Waiohinu, Hawaii,
9/2/29 Btween Kaalualu ¥ Waighim hospital, Hawaii.
8/31/29 Kipuke Pusulu, Kilsuea, Hewaii.
8/23/29 On way to Weikapuna, Hawaii.
n/9/29 Bird Park region,_ lkilaueas, Hawail.
7/8/29 Bird Perk, Haweii,
6/8%(30%)/729 B7 Miles, Glenwood, Hawaeii.
6/28/29 In jungle between Glemwood & 29 Miles, Hawaii,
6/27/29 Hilo, Hawaii, _
6/24/29 In jungle between Glenwcod & 29 Miles, Hawaii.
6/25/29 Near Glenwood jungle, Hawaii.
6/22/29 Near Onomea, Hawaii.
6/19/29 Glenwood jungle, Hawaii.
6/18/29 Glenwood &.29 Miles., Wet jungle., also Uwekahuna, Hawaii,
6/16/29 40 miles from Hilo in Kau Desert, Hawail,
6/15/29 Between Glenwood & 29 Miles, Hawaii. Wet Jungle.
6/12(137)/29 Olan, Hawaii, .
6/11/29 Glenwood,sKilauea region, Hawaiil,
6/9/29 Glenwood region, Haweii.
6/7/29 29 Miles, Hawaii.
6/4/29 Left Honolulw for Hilo, Hawaii.
5/27/29 Diamond Head, Oahu.
5/12/29 Tear Tupukea end of Tupukea~Kahulu trail, Qahu,
4/1/29 Rear gummit of Fupukea-Kahulu irail, Oahu. Rainforest.
3/31/29 Pupukea-Kehuku summit, Oahu. Hesperomammia flowers!!
3/29/29 Fupukea end of Pupukea-Kahulu Trail, Oahu,
3/3/29 Ulomane Needle, Cahu.
2/26/29 Viest side of Kahana Valley, Oshu,
2/17/29 Koko Head, Ozhu,
2/3/29 East ridge of Manoa Valley, Oahu.
-%;gg;ag ngaihnpai, Oahu,
& ase of eliffs to right of Nuueru F i
é;éﬁgagéEift c;esz o§ Manoa Vggley, Oahu. Lo:%i,fg:ﬁgé.qugzgi?ugfg.wst.
ens ochaeta from Topping C i
1/4/29 Tantzlua Crater rim,PgahE. PRSI A Roge fUeR
8/19/28 Leave Wailau Valley, Molokai,
8/18/28. Wailau Velley, lolokai.
8/17/28 Wailau Valley, Molokei. (Brighamia about this date)
8/16/28 fimilau Velley, Molokai (Tacos) :
8/15/28 laileu Valley, Molokai. :
8/14/28 Wailau Valley. Molokai,
8/15/28 Wailan Valley, Molokai,
8/12/28 lailen Valley, Molokai,
g;%}gg& gailau Valley, Molokai
eave Vgile o
g;g/zs ilen Valleyt Molokai,
/28 Weailau Valley alonh i a
8/4/28 Wailan Talley along shore’ Mosoror:
8/3/28 Waileu Valley, Molokai, i
8/2/28 Wailau Valley, Molokai,
-7/31/28 Mapulehu Valley, Molokai.
;/30/28 Kaunakakai, Molokai,
/29/28 une of the dry velleys between K

7/26/28 Valley west of Kamola, Molokai (amalo and Ksunakskai, Wolokat,
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© 6/7/28 Nokomoko Gulech, Molokai,

10 1

— ~ 5k

7/27/2€ Branch of Mapulehu Valley, Molokai.

i P
gﬁ?jjgg E’g:?g 'n}§2§°§§kmm Fond; Colubrina near FPauwelu, ¥olokai,

7/25/28 Wegtern 'branchesi of Mapulehu Velley, Molokai, o
21/28 Meunahui, Molokai. .

3;20133 Western branches of Mapulehu Valley, Molokai,

7/17/28 On East Chisa Ridge, Molokai, _

7/16/28 Up valley west of Fest.Ohia, Molokai,

7/13/28 Along road in vicinity of.Fukoo, Molokai.

7/12/28 East arm of Kalueahs Valley, Molokai.

7/11/28 Ualapue to Kemalo & return, Molokai..

7/10/28 To Kpunskskei from Ualapue & back & beyond Marulehu, Molokai, Rosd ,

7/3/28(Up ridge back of Hitcheoek house) East part of Kaluaaha platean, Mc.

7/2/28 Cui footl swimming

6/30/28 Gulch west of Uslepue, Molokai,.

6/29/28 Kamelo Gulech, Molokei.,

6/28/28 Kaluaaha, Molokai. Rain-forest.

6/27/28 Second easterm gulech, Wawaia, Molokai,

6/26/28 Between Umlepue & Hoolehua, Roadside weeds,

6/25/28 Up Kapulei Ridge to east of white Kaholoapele Mt. & then back in 4

east gully, Molokai. 'Arid region.

6/24/28 Kaluaaha, Molokei, Brackish marsh. :

6/21/28 Vialked from Halawa Valley along trail to Halawaiki Gulch nesr itg

head where we found Fidens - then, st we réached stream

east of Puahaunui Pt, Umbellifer Beiwsen U » & Kaonihu in smakl

i%v%ggiﬁEgt off coast - saw a Tew others on coastal cliffs - saw Brighami-

6/20/28 Yest side, Halawa Valley, Moloksi.

6/19/ From Leper Path %o east, passing 2 prominent gullies into

which we walked until ed : e Jogest

Ieperegati_nn olitts: blocked by Dpassable waterfall: saw 2 violets :l.lm:ti!;:EO
From Leper Path lesdi to Kalaupapa to west a e

cliffs, Molokai, 15 B . T i FECIEERE

6/17/28 Moved out of Maunahui- for good & into ¥alnasha, Molokai,

6/13/28 Vest Molokai. ' '

6/11/28 East Fork of Kawelas Guleh, Molokai

6/9/28 Up Mapulehu Valley to top overlooking faileu Valley, Molokai,

==

6/6/28 Along Papaals Pali, Molokai,

6/5/28 Kahuaawi Gulch & up unnamed left branch. .
6/4/28 Kahnaawi Gulch, Molokai, r

6/8/28 6 £1. high Santelum in dry part Mokémoko Gulch, Molokai,
6/2/28 Kaunekekai & 5 miles along rosd to east, Molokai.

6/1/28 Kahuaawi Guleh, Molokai, )

5/31/28 Knhusawi Guleh, Molokai.

§7/30/28 Kahuaawi Guleh, Molokai,

5/27/28 1 siek,

5/29/28 To Ir. Goodhue at Kaunakekai, Molokei,

5/25/28 Ravine just morth of cebin, Molokai. Infected foot.
5/24/28 Head of Waihanan Stream, Molokai.

5/23/28 Head of Waihanau Stream, Molokai,

5/22/28 Ravine northwest of Puu Makaliilii (where precipice makes further
descent impossible), Molokai.:

/51/28 Ravine northwest of Puu Makalii M i
g/i%/ge Sma, E ravine northwest of Hg%éa%%i: Kg%gigi:
g;igigg Near Laianui, Molokai, ? |
4 North of Hoolehua, Molokai Coastal cliff
5/16/28 Almost resched Kamakeipo, West Molcked ——o° {

5/12/28 Eahuanwi Gulch, Moloksai,

5710/28 From P : v
Yo ags, HgTok:f?cpae Borth to around Ohialele? Pali along which we walked

Hunt Institute for Botanical Documentation



W '.'-:t‘.i,
11 e
5/9/28 Vinlked to Fepeopae bog & then southeast for almost mile toward

prominent bare hill that we had no time to reach, Molokai, 3
5/8/28 Continued trail through I‘epeopng 305 ;0 ggilng.lelf{ Ji’ajll;i Molokai. i
5/6/28 VWest side of Fohakunui guleh and Kapale on, »olo. .
5/5/28 Up East Fork of XK#¥E Kawela Velley, Molokai,
5/4/28 Top of Halawa Valley also Esst of Fukoo, Molokai, !
5/%/28 Fepeopae Eog, Molokai. ; }
5/1/28 Continued trail, Y
4/29/28 liglked along Hanaskea Pili &th{l]cchinorth of Pun Fana, Molokai.
K s a
272758 ReRE R 21008800 ° H3 5hay Moroxate
4/25/28 Moomoom# & beyond, kolokai,
4/84/28 At upper end of Hanalilolilo pipeline, lMolokai,
4/25/28 Continued trail & almost reached Pepeopne Bog, Molokai,
4/21/28 VWest side of Waikolu Valley, Molokai.
4/19/28 Near Waiahewahewa Culch, west llolokai,
4/18/28 Near Waiahewahewa Gulech, West Molokai.
4/17/28 Near Piu o Wahaula, Yolokai. s
4/16/28 Yakai of Maunahui, Molokai,
4/15/28 Ravine just gouth of Maunahui eamp, Molokai,
4/14/28 Near Homelani Gemetﬁr{. Mplokai, A
4/15%/28 South of Fepeopae, ko okag.
4/12/28 Viest of Fepeopae, Molokai. L "
4/11/28 South of Kaulahuki, Molokai, _
4/10/28 liet gﬁllied reglion between Waikolu Valley & probably northern base
of Puu Alji, Molokai.
4/9/28 (Lycium sendw.)
ﬁf&!&ﬂ From Meunshui toward Cookl!s mi., house overlooking Waikolu Valley,
olokai, : ;
4/7/28 Overlook head of Waikolu Valley, Molokai,
~ 4/6/28 Hoolehna, Molokai,
4/5/28 Mauna Los, Molokai, T.H.
4/4/28 Hoolehua, Molokai,
4/3/28 Arrive -t Hoolehua,
3/17/28 Punaluu, Oahu, :
g;‘géﬁgawapio-wuaga Ridge, Oahu,
8t rim of Janoa Valley up toward Mt. 01 : !
27.8 75 Danion Plapla fowasd Exabaatny Oeh . Lany QA
g;gg::gg g’aiﬁ?_na%o Kailua, Oahu.
astle Trall along Tantalus to F F ! 4
5717/%8 Talolo Valley oabn. 18 Ee eneA Tiatse, 00
2/15/28 Fupukea-Kahuln Trail, Oahu. !
2/12/28 Falolo Valley, Oahu, .
2/11/28 Mt. Kaala, Oshu, .
g;g;gg ga;xgallt._us crater rim, Oahu, :
o onahuanui sides of I ;
2/3/26 Kawuki, Hopplulu, Oahu. Rosaotae wriqo toe
1/25/28 Makawao, MOC. Gorden. y
%é?giﬁg,rﬂaleakala. Maui, "
ead of Kuliouou Va ]
iéﬁf;z'? Hauula, Oahu, lley'_ i
4/27 Brown's Ranch, ete., I
9/25/27 Eamla Valley, Oatn. o orois
9/24/27 Nanoa Valiey, Oahu,
9/5/27 Last for Mt. Eke, Moui.
8/81/27 (Apparently) Mt. Ece, Maui,
8/30/27 Summit of Mt. Fke, Maui,
ooy ot o e m e
: ear lsst ditechmen's ] E
8/26/27 Makawac, Naals 8 nouse on way_tc ut.

|

— —— —

Eke & summit Mb. Eke, Mani

8/25/27 Makawao, Meui o3|
8/20/27 Kaupo Gap, Haleakala, Waui #|
8426727 Kaunolap, Helioskaia’ Lt

- S =
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Koolau Gep, Haleakalsn, Jiaul.
gﬁg.’;g ngd.:y h.‘.fl'.s near Hoh:'w. Cave, :Vtithin Haleakala, Maul,
g/17/27 Koolau Gn;_:,ulﬂix Haleakales, Mauil,
" 8/16/27 Baleakala audi
8 /18757 Kooleu Gap, Haleokala, Moui o

g/13/27 Haleakaln, Maui.

g/10/57 Keolau Gap, Haleaksla, Maui.
a/11/87 Koolau Gap, Haleakala, Ir;aui.
8/10/27 Koolau Gap, Haleokela, Maul.

'8/9/27 Haleakaln, liaui.

g8/8/27, Olinda, Maui. »
8/’?/;..'? "Near Ulupalekun, Maul.

Ulinda, Maui
3%2% Lower {):!.atam;., Mt, Exe, Maui,Coll. Topping; I sick.

874757 2rom Olinda to fest Maui. Coll. Lopping; I sick
8/3/27 glin%ailuauiinc gllé o{ ;pp%ggpms
alle Al . .

gﬁﬁgg H:x(;a. to O{inﬁa’ Mani. Coll. Topping; I with infected foot.
n/31/27 Olinda to Hena, Maui. Coll. Topping.

7/80/27 Dlinga p_i.'p.eﬁnq ‘{E;‘aii, ]r;a.u;. Coll., Topping
7/29/27 Olinda pipeline trail, Maui.
7/27/27 Near hig.lpnorthaast of Olinda, Maui, (CGreensword) alsse Olinda
ipe line trail, Maui, :

/26/27 Pipeline trail, Clinda, Maui,

7/25/87 Punaluu, Oahu,777%797%2

7/23/87 Ridge north of Fohakea Guleh into rainferesr, FEKAI Maui.
7/21/27 Half mile north of Keshiksuno, Maui.

7/19/27 Keanae Valley, Maui, .

7/16/87 Ylinda pi{eline trail, Maui, :
7/15/27 Within Haleakala near Koolaun Gap, Maui,

7/14/27 Ditchtreil from Haiku throngh Honohanu Valley to Ke (] EA'Uﬁ-
7/12/27 From Papawai Foint toward Fuu Anu ‘b}lrcughnl.fn.na.wninumia , Waufs
7/11/27 fohakea Guleh, West Mauni, - \
7/10/27 Barren hills at McGregor, West Maui,
n/9/727 Welluku aeolian deposits, Maui, . -
7/7/27 Opjuola Stream in Vieinity of diteh trail, Maui,
7/4/27 North mauka of Ulupalakua, Maui.
7/3/27 "Near FkeY Maui’
7/2/27 Near Mt. Eke Prom Yaihee & vieinity, West Maui,
7/1/27 XERMEMX Kahului, Maui, Brackish marsh, -
6/30/27 On'way to Ulupalakua, Maui, : -
6/29/27 Near Koolau Gap, Haleakala, lMaui,
6/27/27 Y1linda pipelije trail, Meui, y
6/26/27 Olinda pipeline trail, ¥gui.
6/24/27 Olinda, Maui, »
6/25/27 Ulupnla]ma,_ Maui .
6/22/27 Olinda pipeline trail, Moui,
6/21/87 Olinda pipeline trail, Maui,
6/20/27 Clinde pipeline trail, Maui,
6/19/27 Olinda pipeline trail, Maui,
6718/27 Ulinda pipeline trail, Mmi,
6/17/27 Ulinda pipeline trail, Maui.
6/16/27 CUlinda pipeline trail, Maui, ‘
6/15/27 Hill mauka of @linda on way to Haleakala, Meui,
6/14/27 Olinds pipeline trail, Meui. 5 :
6/13/27 Hana, Maui,
6/12/27 Hana, Mani, 3

6/11/27 Hana, Maui, g ; (™)

4/13/27 Wiaimanalo, Dahu,

+4410/27 Heawmla Velley, Oahu,

3/20/27 Halawa Velley. Ot
3/39/27 Kewnihapap, Oahu, T.H.
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87720726 Vet jungley Glenwood, Hownii.

2/20/27Han i 5 gaﬁt.
6/27 on Caves ahu,
%15?’2? Near l.!a.una.’Ka.pu & Palikea, 'ajanae Ronge, Oahu.
1/9/27 ¥t. Olympus, Oahu.
12/5/26 Kaimuki, Honolulu, Oahu,

11/27/26 Kewaihapai, Oahu,

11/26/26 Neortheast of Fuuanu Pali, Oahu.

11/25/26 Mountains east of Wahiawn, Oahu,

11/20/26 Slope northeast of Nuunamu Velley, Oahu

0/ 5;%3 Fauoa Flatil.thh;.l -

LU/B0 Mekapuu rfoin Oahu. |

%6/2_6 Nortgpof Agika'Ltwa Flow, Hawaii also rainforest above Punaluu, )
Hawaii, T,.H.

8/24/25 Siopa of Hualalei between Huehue & Puuwnawasa, Hawaii,

8/23/26 Between Fuuwaeswea & Huehue, Hawnii.

.3553/26 Between Puuwaawan & Huehue, Hownii, !
8/21/26 Between Puuwnawaa & Huehue, Haweii, i
8/20/26 Along roand 20 _miles from Waimea towand Lona, Hawaii.Aa desert, ]

8/18/26 Same as @o¥ely also Between Tuuwanwaa & Huehue, Haweii,
8/17/26 20 miles from Waimea toward Lona, Hawaii, I
8/16/26 L0 miles along road from iaimes toward Kealakelus, Hawaii Roeky, 1
arid cattle range.
8/15/26 Between Puuwaswana & Huehue, Hawaii,

7 miles from Kohala towerd Vaimea, Hawaii,
g‘:’i‘%igg éetwsen Kawaihae & Waimea, Hawaii. Arid eattle range.
8/12/26 Near Hawi, Hawaii|, g |
8/11/26 ‘ololu Valley, Kohala, Hawaii,
8/1026 Kohala diftch trail, Hawaii. ;

8/9/26 Kohala, B ayaij, Rocky shore. y

8/6/26 Kohala, Hawaii .dForgsz ol - \
8/6/26 Niulii & osed coast, Hawaii,

8/1/26 L7 miles :ﬁng road from Kohale toward Waimea,Hawaii.Fog-swept pastwr
7/31/26 Between Waimea & Kohala, Hawaii, Arid coast,

7/28/86 Honoksa, Kohale, Hawaii. Mauka cane in pasture region,

7/27/26 Between Glenwood & Voleano House, Hawaii, :

7/26/26 Ranch B miles XXENEIFEXE west of Volenno House also between
Glenwood & 29 Miles, Hawaii,

7/25/26 Near Punaluu, Hawaii. I

7/25/26 1926 Lava Flow, also Vaiohinu & Punaluu, Hawaii,

7/24/26 et jungle bwiween Glenwood & 29 Miles, Hawali,
7/23/26 29 Milea, Hawaii, E
7/22/26 Honuapo & vicinity, Hawaii,

7721426 In Jipuka'near road about 7 miles west of Volcano House, Hawaii,

7/19/26 Viaiaken, Hilo, Hawaii., y
7/17/26 East of Kilauea-Iki, Hawaii., Aa desert.
7/16/26 Kau Desert east of Kilauea-Iki, Hawaii,
7/15/26 Between North Xona & Kau Desert, Hawaii,
7/9426 Kahuku, Onhu, 3
7/6/26 Lihug, Kauai, '

7/5/26 Xokee, Founi,

N/2/26 Kalalan Trail near Kokee, Ksugi,

7/3/86 Olokele Canyon, Keuai, .

7/2/26 Waimes Ganyon, Kauai, AW T ” b
8/1/26"Winineke wamp? Kokee, Kauai, &Eﬁ? A"ﬁfﬁ“-u sE 1; S Msf-f ‘&-L.,.L\
6/30/26 Along Kokee Stream . also inimed Canyon nenr Kokee Katied

6/28/26 Waineke Swamp, Kokee, Kauais, ; ¢
€/27/26 Halemam, Ksuai,

6/26/26 Halemanu, Kokee, Kouai,
6/25/26 Kokee, Kouni, '

6/25/26 Kokee, Kouai ' /|
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*“e;zz,fze Along Kokee Road, Kauai. - o
6/21/26Damp ravine, Kokee, Kousi (Also listed g Henapepe Fallg?777)
6/20/26 Xorth of We.hia.wa.ixagni.

ane, Fall aual,
g;igﬁgg g;ﬁ;ﬁ?pﬁnu;i.sﬁoadside alse Kukuniule,Kauel,.Constal rocks.
6/17/26 Northenst of Kipu, Keuai. .

16/26 Kapaa, Keuai, . . -
2;14?26 Haﬁpu'foint, Nawiliwili Bay, also Niumelu Bay, Keausi.
6/15/26 Hoeeleele Valley also Valley northeest of Barking Sands also

la Valle Kauni,
%ﬁéﬁgeuﬁdenagéhu, near Kilohana Crater- alse Mana, Kauai.r
6/11/26 Halii Valley algo west slope of Kilohsana Crater, Kauai,
6/10/26 Eilohana Crater, Esuai,
65/1/26 East of Manoa Valley, Oahu.
4/18/26 Between Konahuami & Pauwoa, Oahu.
4/2 (127)/26 Toward eunnit .of Konshuamii, Onhu,
3/28/26 Ridge northeast of Munaru Pali, Oshu, _
3/80/1926 Tantalus, Oahu, B 5,
2/21/26 Kawaihapai, Oahu,
12/30/25 Kewaihapai, Dahu,

e 11/22/25 Peuoa Flats, Ochu, i 4

{10/ /25 Kolekole Pass & firebreak trail, Onku.

9/8/25 Near Selt Lake Crater, Oahu,

8/30/25 E

: 7/29/25 Sen Diego, Calif, .

7/26/25 Owens Lake, Calif. ‘
| 7/25/25 Bighop, Calif, -

r 7/235/265 East of Yosemite, Calif,

0

e e ] e ———— R — e~

7/22/25 Yosemite, Calif. '
7/21/25 Yosemite, Celif. y v (o)
1 7/20/25 East of Piogs Pass, Calif, !
-} 7/17/25 Stoney Legoen, '
v 7/16/25 Near Rogue River, Oregon |
& 7/15/25 Half way between Grants Pass, Oregon, and Crescent City, Oalif,
- 7/14/25 The Dalles, Uregon

"‘_&‘ 7/13/25 Near Willow Creek Oregon also ILapine, Oregon.In arid vole cash
 [wsizres Terrebonne, Oregon also Echo, Oregon.. : 1r1e.%%ﬂ

Q.v .-'I P/11/25 Spokane, l’iashingt_olﬁ.f-'J--" %Esg_r'.t._-pr? i B

)X'/ 7/9/25 Cranebrook, B.Cr a
. U /

/8725 Crow lie

i

l

“', . / 1/3/85 Bmardwén, Montena. Degert rrairie also  Near Chinook. Montana,Prairie 1

= 7/72/25 Near Poplar Montana elso Near Wolf Point L[wpitana. Arid plain,
AL, 2

. (37/1/25 Tagus, Horth Dakota, 2438 Maan ® Lhes
?5(35/25 Nesr Tron Mountain, mglliga.n. /»‘d—‘q M'OW; ,)I
{

g /83/25 Cheboygan, Michigan,

/22/25 Oscoda, Michigan, Along beach also Near Tawas City, Michigan,
8/15 - 22/24 Gay Head, Mass, s 7Y
/8 /3724 Quissett, Mngs, MM 5
/ 7/27/24 Vioods Hole, Mass, Dry RR. emb ent. 3

/3/85 Fuu Kaua, Oahny Topping Collector

. |
/5/24 (uissett, Hass, Ty Q4 ] Waq MLW l
g%}ggzg Byron ’l:rail, Kilauea, Hawnii . ?) '
: ew Oxleang, Ia, Sunmy roelky roadside,
5/20/28 Xl Paso, Texas, Along Tailroad treocny: Miag, *
7/10/23 Hemmla, Ophu, I
7/8/23 Valley esst of Wilh2mina Ri s€, Honeluln, Oahu, =

7/5/23 Ridge east of Manok Valley, Oahu,

7/8/25 Ridge east of Menos Volley oaﬁs

T/1/23 Fauoa Flatg overlooking Nunamu Valley

§/25/23 Vaimanalo-Mekapuu Foiny, Onm, o

8/18/23 Wilhelmina Rise, Hofolutu, Onim
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. 6/11/23 Tantelus, Oshu.
5/29/23 - 6/2/2% Haleiwa, Oshu.
5/31/23 Haleiwa, Oahu. Dry sunny pasture.
5/27/22 Upper Manoa Valley. Oahu,
~ 5/25/2% Waimanalo i Makapuu Point, Oahu,
= 5/27/23 Upper Manoa Valley, Cshu.
5/15/2% Northeast of Fuuanu Pali, Oshu.
5/5/2% Foot hills of Lonahuamui (Mt. Ulympus??), Oahu,
4/22/23 Tentelus & Pauoa Flats, Oshu.
4/8/23 From Yuusru Pali to Waimanalo nrmmﬂ Koko Head o Kaimuki, Oahu,
t 4/1/23 Black Point, Oahu.
3/30/23 Tantalus, Ga.hu
3/18/23 Blow Hole, Cahm,
3/11/23 Ridge on other side of Fuuamu Valley, Oahu.
B/10/23 Tantalus & Penoe Flets, Oshu.
5/3/23 Tentalus, Oahu,
2/26/23 Black Foint, Oahu, {
2/19/2% Kolekole Pass, Onhu,
2/19/23 Black Point, OCalu.
£2/18/23 Tantelus, Oahu
2/13/25 Tantalus, Oahu. :
(12/29/22 Left Hilo for Homolulu) ) #
12/28/22 Fern Forest, Kilauea, Hawaii.
12/26/22 Keu Pegert near Bird Park, Kilaueay Ha.wnii. \
12/24/22 Mauke of Volcano House, Kilausa, Hawaid,
12/22/22 Bird Park, Kilsmuea, Haweii, T.H,
12/21/22 Maune Lon & Kau Desert, Hawaid, :
12/19/22 Near Volecano House & Cockett's Trail, Kilauea, Hawaii. i
12/18/22 Halemauman also Fern Forest, H&wa.ii. }
12/17/22 Byron Trail, Kilauea, Hawaii,

12/16/22 Byron. f Kilpuea-Iki, Hawaii, Hawaii,
12/15/22 +ree orest, hilauea, Hawaii.
12/14/22 Byron Kilaues, Hawaii,

12/13/22 Crater walk, Bird Park, Bilauea, Hawaii,
12412/22 Hilo Harbor, Hawaii,
12/10/22 Hilo, Hawaii,
12/3/22 Tnntalua. Oahu. -
11/12/22 Mekiki Valley, Oshu. . .
11/5/22 Mekiki Valley, Oahu.
10/30/22 Mekiki Valley, Oahu.%
10/89/22 Fuuanu Pali & beyond, Oahu. —
8/28/722 Makiki Valley, Oahu.
. 10/22/22 Mpuka .of Ft, Shafter, Oahu. L
""10/14/22 Tantalusy Oahu, ; L
© 210/13/22 Tentalus, Oahu, : r
10/6/22 Tantalus, Oahu, . 9
9/17/22 Buuam Valley, Oshu. = .
9/16/22 Menoa, Oahu,
(9/10/22 Arrive Honolulu) .
9/9/22 Vlokele Canyon, Kauai,
9/8/22 Waimea Canyon, Kauai,.
9/7/22 Koloa; Spouting Horn; Lawai Beach; Kukuiolono Park,| all Kaunai,
9/6/22 Hanalel Bay & Caves, Kauai, \
9/1/22 Honolulu, Cahu '

8/30/22 Kula & Ulupalma Maui.
/29/22 Ino Valley, Maui,
©8/22 Fauunilo, Hawali.
\8.127/22 To Hilo via Puna Coast, Hawsii,
8/26422 Kilauea, Hawail.
8/25/22 Lidanea, Hawaii,
g;’g%::gg 2 00D00C & Honau.na.u Hawaii.
8/50/58 Hgg‘gnl"iaéﬁlal: visit Keauhou, sleprp at Wall's, Hawaii, . ,-*
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/e T g/17/28 Haleiws, Oahu,
/. " 8/1l6/22 Hewula, Oahu,
~ g/11/22 Haleiwa, Camu,
" ' 8710/22 Punchbowl Crater, Homolulu, Oahu.
: 8/8/22 Arrive Homolulujleave Sen Francisco 8/2/22
8/1/22 ¥t. T ais, duir Woods, Calif.
7/24/22y- 8/2/22 Sen Fremcisco, Calif,
7/22/82 'Fortland, Urggon #
7/20/22 Paradise 'Va.lley, Mt. Rainier, l'*a.sh.
y 7/19/23 Mt. Rainier "ashingtem. ’

"+ 7/18/28 Tecoma, a shingben.
7/177/22 Sesttle, a.ahingten (& Victorls., B.C J
 7/15/22 Vancouver, B.0,
/14722 Sicamous, B.C.
7/13/22 Glacier, B.C. Rocky claa.ring near Illeaillewait Valls;r.
7/12/22 Glavier, B.C.
7/11/22 Field RR station, B.C. ’ :
7/9/22 Emerald Lake, B.C.
7/7/22 Lake Louise, Albe ta also Gleeier, B.C.
wwaz lmr Heuntain, Alberta.

6/ 26/22 ‘entr eal, C md&.
6/27/22 Amherst, Hnss.
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Man and Suger in Hawaiil
Otto %egener w
Author of "FPlants of Hawaii Naticnel Pak", "New Illustrated Hawaiian Flora
Formerly Botaniet of University of Hawaii and Neturalist of Bawaii Ha?iqn-
al Park

For many thousand years stelwart bands of seafarers, whose original home
wag in the Indian Archipelago or perhaps in southwest Asia, wandered east=-
ward over the Pacifiec, They sailed in huge peleleu or double canoes consists-
ing of two logs laboriously hellowed out with the aid of fire and of stone
adzes. Fach log might %e 50 to 100 or more feet long. Between them a plate
form, called pola, was built to extend three to four feet zbove the surfuce
of the weter. This was covered and often shaded with mats. The paddlers
gat in the cances while the passengers remiined on the pola, Such compli-
cat ed rafts often carried chiefs and retainersl to wait upon them, priests
with.tﬁﬂgr idols, astrologers, and musicians for entertainment, Enough food
wap tsken to Iast for many weeks: dried or salt figh, aipaa or prepared
tarp, bananas, yams or dioscoreas; sweei potatoes, breadfruit, i or dra-
cena, and stalks of sugar carlge. For drink there were fresh coconuts and
gourd calabashes filled withﬂ;;xer. Livestock, consisting of pigs, dozs
and chickens, was also carried along. Seeds or cuttings of medicinal and
fiver plants were not forgotten,

4 dingle double canoe of this kind might set out in search of an island
suitable for s home, At times as many as fifteen would form a fleet. During
the day, as they sailed or paddled along, they would spread in a broad line
to increase the chance of discovering land, At night, on the other hangd,
the canoes would keep close together to aveid separation, Bronzed navipators
of the Pelynesian Race thus peopled the thousands of islands dotting the
Pacific, enriching their flera and fauna with useful plants and animals,
Cne or more hranches of thie same race similarly reached the Hawsiisn Is-
lands, This occurred sbout 3,000 years ago and set the stage for the drams,
of Man and Sugar in Hawaii,

By the time Cap
- me Captain James Cook discovered the awaiian Islands in 1778,
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the natives had developed a eivilization perhape recalling Homerie Greece
to mind. They were cultivating the sugar cane in a crude way and had acbu-
ally developed more than a score of kinds. Thése they knew hy apecial
names, This classification was hased largely on the color of the stem and
plso, tc a lesser extent, on its texture. Thuse the Eéggg, léﬁl and %él!
have pale yellow to greenish stems; the ho=nua=-ula and ko-cle-ele have

dark red to purplish stems; and the ma-nu-le-le hap a variegated stem,

Many of these varisties had special uses. The menulele, for example, was
employed as an aphrodisiac by the kahuna or sorcerer; the koeleele as a
medicine in childbirth; and the kokea, because of its thin rind, preferably

for munching out of hand,

Besides its importance as food and medicine, the cane plant was vnlunbl&
to the natives in several other ways. Its leazves were used to thatch their
grass huts. The feathery tassels of flowering cane were used in embalming
their dead. 4s a sign that the crops in a field were tabm, or not toc be
taken by the common people, it sufficed for a chief to place & stick of
gsugar cene in its corner, The penalty for breaking such a tabu was death,

The caoming of Captain Cook was the beginning of & new era in Hawaiian
history. From that time on the Hawaiian Race began to die out and especi-
ally to "merry out" into other races of mankind, thua gradually losing its
identity. This mingling @"graduu mixing of races went hand in hand with
the rise of the sugar industry,

A Chinese, coming to the Islands in 1802 on one of the junks sent from
Canton to trade for Hawaiian sandalwooed, breought with him a stone mill for
crushing cane, and a boiler for concentrating the expressed juice into
sugar, This primitive sugar mill, after grinding one small crop, was a=-
bandoned when its owner returned to hie native land. Don Franciaco de
Faula Marin, a Spaniard, made sugar for the king in Honolulu seventeen

yeaz's later, Marin, we know, had -/ frc.. I eared e C-Arr{\ Ridii

f
sage

tice g bl el Clnse 2% s _-7:-‘{”: siitd g / e, y

//f /)
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Lavinia, an Ttalian, made sugar in 1823 by pounding the cane with a stone
pestle on a wooden trough, and boiling the juice in a amall, copper kettle,

Wilkineson, an English gurdener, set out 100 acres of cane and coffee in

1825 in the vicinity of Honolulu for Governor Boki, a Hawaiian chief named,

curiocusly enough, in honor of a dog,Ths cane was planted by the natives with

their oo or wooden digging sticks for the wage of 25 cents per day, Though
these plantings grew vigorously, they were abandoned by Boki on '%annon'a
death in 1827, The following year Silve, a Portuguese, made BUgar on e
Island of Wsui, cne of the larger islands of the Hawaiian group, where he

erected a crude mill, Just a hundred years ago Ladd & Company, & firm
which oftiEe" failti:fé‘invalvé’ff ‘fhe Hawaiian Governement in considerable
difficulties with foreign countries, received a grant of land on the Is=-
land of Kaual from the king for the planting of cane. This was the first
successful sugar enterprise in the Ielands on a large scale, Two years
later the first sugar and molasses were exported. Around 1840 about a score
of sugar mills were in operation in the Islands, twe run by water power
and the rest by bullocks,

Witk the gold rush in California in '49, agriculture in the Hawaiian
Islands was greatly stimulated, Fot only suger produced in the lowlands
but even wheat and rotaztoes grown én the eool, high slopes of the extinet
volecano of Haleakala were exported to the miners, Due to the decline of
the native population and the large number away from the Islands on New
England whaling vessels, as well as to the exodus of many white men to
California in search of gold, the shortage of laborers for the local plan-
tatione became acute, This inaugurated the importation of men from many
foreign countries, The first of these to come were 195 ccolies from China,
They arrived in 1852 and proved so industrious that more were desired by

the planters,

Fearing that the native population of his realm would be supplanted by

an alien race of Caucasians and Orientals, the Hawaiian king tried to re-
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oruit Polynesian laborers for the plantera. Consequently in 1859 ten South

Sea Islandsrs were brought here, and during the following twenty-five years
more were imported from various islands to a total of about 2,000 men, Ag
meny of these did not prove satiefactory as laborers, friction began. The

king preferred Polynesian men with thelr Polynesian wives and children as

permanent settlers to white landholders and yellow laborersgﬂe cguld not n&uf#%

supply his wants as payment of their passage to his country was more than
the conditiocn of hie treasury allowed. The planiers, on the contrary, were
not interested in settlers but clamored for more codlies and these, for all
they cazyed, could find wives among *\h:’\%;*}‘.ﬁlecs already in the Islands,
Furthermore, the planters possessed funds for their importation., Free pasa-
age, consequently, was given to additional Chinese immigrant men, and many
more paid their own passage to reach the promised land. By the time of the
annexation of Hawaii as an integral part of the United States in 18 o, at
least 37,000 Chinese had come to the Islands,

The cost of Chinese brides was high; Hawaiian maidens were lovable, of-
ten owned a little land, and in most cases were not averse to marrying out
of their race, Statistics show that many of these early Chinese immigrants
raised mixed offepring usually of such high aality in both mentality and
physique that the successfWl oglge®e of such ‘, w2 marriageShas become
proverbial,

Rot only Chinese and Polynesian from the South Seas were brought to Haw=-
@ii. In 1868 the first Japanese laborers came as & little band of 148 men,
They, however, were not the first men of that nationality to reach these
isl nds in historical times, some shipwrecked fiehermen finding aeylum here
as early as 1832, Then with the signing of the h;cipracity‘t;éaty in 1876,
which admitted all unrefined sugars from the Islands intc the United States
free of duty, the industry enjoyed a period of unprecedented prosperity.
This still further increased the demand for labor,

In 1878 the Portuguese began to come in large numbers, Many of them

i +f:‘-(\s:
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ha/i’d ;-rom ¥adeira and the Azores where, in miany I‘éasea, they are more or
_1ga.s-'-lfl:lxed in blood with African stocks. In 1881, zbout 600 immigrants
came from Nerway and about 125 men, women and children from Germany. Most
of thesa Germane sattled on the Island of Kaual. The next group of Jap-
anese arriving in the Islands after those of 1868 were =bout 2,000 who
came in 1885, From that time on to 1907, Japanese immigration was continu-
oug, the largest number of immigrants of that nationality for one year

being a little short of 20,000. In 1903 the first Koreans came expressly

as plantation laborers, meny

#ys In 1207 the first Spaniarde to the number of

2;34_6 came, and two yearg later the first Huasian’. erto Ricans, many with
the blood of the Negro, the Spaniard and the Garrib Indian coursing in theiy
veing, also added their guota to the population,
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MoBride's "Practical Folk Medicine of Eawaii," /
and opinione about FANET) S i c}?‘ 8,
Tacoa hawaiiensis versus Tacca leontopetaloides ;
M_M..m ! .,r‘ -

Qtto & Isa Degener
Sa-€e.;
The occasion for primting a review of a botanical or othar work pives us the op-

portiuaity not only to express our opinfons megarding 1%, but %o discuss the identifica=
tions of any plaate imvolved. Some distrapangy in the use of namsg arises fros our ten-
dency to be "splittan:'anphaeishg the difference in plantsg whi!.a a,uthar

tend %o be a "lumper," saphasiziag the likenssses #f plante.

L. Richard Scirida, formsr Ranger of Hawaii Voloanoes Hational ?n:rk.

Lecturer at Kilauea Rilitary Camp, has authored his sizth book: "Practical ?oll: Iﬂﬁ.-
clne of Hasaii.™ This book of 104 pages is illustrated with 84 fipurcay; over half of
plants used by the ancieat kahuaalapatau, or medicine man, HoBride, under one of his
nine headimss, v arns the reader that hiz "doctor be oconsulted™ befora using a home rem-
edy. dence thae book is not a danger to health and even life of the jullible zender as
is the disastar anthored by Kaalakamana and Akina in 19022 and aafortunately recently
reprinted, Yages 22 through 7% desl priuwarily with the plants, or simplss, and the
oarta usedj and their descriptione and hahita‘hﬁ. YeBride sivez the 2lants nsed their
vernacular and; sccoxding to his judsesent, their scientific namses., \s mention=d above,
we as “splittars" prefsr suoh chenzer be made as Allius, ua page 2%; Pariti, o. 34;
citrifolia, p. 597 saudiohaudif, p. 59§ and quinquefols, p. 62. The {llustratisn for
Page 39 appears to be just a printer's error, A discussion of "Aflments cnunonly Treate
od in dawaii Polk Bedicine”follows the betazical part of the book.

Three scisntific namss unsed by the aathor intrirue usm:

BeBride (pe 57) uses for our ghia lehua setrosiderss collims subep. polymorsha, a
trinomial popularized by J.7. Hock over fifty years mgo. A8 we have no incontestable
proof that this is correct, we stubbornly octill uze ouy catohall "M, polyssrpha Caud.,
841l.s" for moat of these common Hawaiion tre=s., We have colleated Yetrosideron tm,ﬂ
1 the wild in Fiji,end both in the wild,and as a beautiful strest tree in few Zealand.
Should we relesate a‘&&a o%a éghtw.‘é' marelf subordinate taxa of M. gollina; native
of far off Tahi i! Th eede are wind-lisseminated is not sufficiently convincing
for ue to chanse our opinion. We are sagerly amaiting o monograph of the genus basad,
not on casual obsarvation of herbariuz sheels, but on facta gleaned wit. the use of the
most recent toole of Science,

"Solanus nigrua” ¢..67}. & tinomial we have fallowed for years, is evidenily a mis-
identification. Our popole ie Solanum nodiflorum subsp, nutans R,J, Henderson (1974).

In the Flora Hawaliensis for November 3, 1932 one of us printed an illustrated des-
eription of the local pis he had collected at Kapoho, Hawaii, as Tacca hawaiiensis

Limprecht £, Today most worcers seez to equate this species with 7, leoatngtalnidu
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(L.) Etzess based on a specimen, accoruing to Linnasus (Sp. Pl. 313. 1753.), with its
"Habitat in India," In fact, Linnasue refsrs his binomial to the description and #llus-
trations published by Amean(n) in 1741. As this work is generally unavailable, E.D.
Kerrill reprinted the Amman(n) plates in the Jouwn,. irn. Arb. 26: Plats 1X. 1945. Te
us;, who have bad the Hawaiian pla growing in our Mokuleia Reach garden for about forty
years and have collected Tacca species in the Hawaiian and Piji Islande since, T. haws

iieagis and I. leontopetaloides are not conspecifjc a&,all mt disfinet. Doubters
should compara the livins Hawajiian plant amte with

Nerril's plate avzlbis ivereily libsarfes—and mmigenss,
"¢ractical Folk Medicine of Hawaii,” selling for 34.50 per copy, caters to ths resi-

dent and tourlst interested in Hawaiiana smdt=ees and 4§ local plants in fenarals

not =20 much to the professional botanist. It is of value %o workers in pharmacology

of the Wwrid as it gives them a clue as to which Hawaiian plants deperve aneay, Who

knows wihal medicinal discoveries the kahunalapa'au has made, and how modern chemists

mey improve on them to emhance their efﬁoanﬁ
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RTURAL HISTORY CF THE BONIN ISLANDS

Otto & Isa Degener

The two velume worz quaiatly entitled "The Naturs of the Bonin
Islands" and "Compiled by Takesi Tuyana and Shigeo Asanmi" ar:ived
as a Christmas gift from Dr. Tuyama Professor of Botany, Ochano-
mizu University, Tokyo. Dr. Tuyama, and Dr. Charles Lamoursux of
the Universiiy of Hawail, had visited at our home on the north
shore of Oahu some months before with a package of Bonin herbarl-
um speeimens for comparison with Hawalian taa. A chain-amcker,
after our study in the wini-fras house, we entertained our for-
eign guest out of doors, enthalled by his description of his plant
exploration in his chosen archipelago, known to the Japanese as
Ogasawara-jime. Dus to our bombEpding the group in August 1943, we
may remember that the fifteen or so "larger" islands with a total
area of forty squars miles, are of welcanic origin and part of
Micronssia, They are not low, coral atolls with & monotonous blota.

We have prepared the oresent review for cur peers as neither we,
nor you (we surmise) are versed in the Japanese languages The vol-
umes are in bosrd covers, about 7 1/2 inches wide and 10 1/2 inches
high, and have an excellent quality of filled papers The number of
tages, shown in Arabie, Tor Volume I comes to 271; but about a
soors mora unnumbered pages occur with maps showlng often on grids
alavations, soils, rainfall, ste. The frontispiece is a colored
plate of a beautiful aerial scene of the rugged coastline, while
following it is a Pacific hlus and leaf green two-page spread of
the entirs archipelago in »elief. Nearer the middle of ths book
and beyond are four colored plates, cne depleting nine gaudy ma-
rine organisms, such as bryogzoons and sea urchins, and thes remain-
der displaying an assortment of 56 typical marine mollusks, Be-
side a good sprinkling of bleck and white half-tones of geologic
and other dirgrams, of photos of plants (some not too clear), of
prints of birds, this volume contains 32 full-pege additional
plates in black and white. These are a mélange of scenes showing
the typical vegetation from an understory of Maratiia to a shors
predominantly of Pandanus; from close-ups of the most interesting
Flowering Plants to "land shells,™ insects, crustacsans and dia=-
grams of the commoner sea birds in flight; and human interest,
such as showing Drs. Tuyama and Asaml with student assistants, of
villagze scenes, of outrigrer cances, of some World War II ship and
'plane wreckage and, at the very end a monument in good taste fly=-
ing the Japanese and American flags side by slde to the tragic
victims of a conflict stimnlated by population pressure.

For us, specializing in the Hawailan flora, Volume I is useful
as the scientific names of the Ferns and Flowering Plants (as are
those of the animals as well) are given in English, though the des-
eriptions in Japanese ars beyond our understanding, We can thus see
how elosely the two floras approach each others This hardly per-
tains to species, excepiting for some ferns and some ccean dlssemi-
nated halepnytes like Colubrina asiaticaj but certainly to gensra,
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For the non-specialist, for those unacquainted with the Japanese
language, and for those for whom the Bonin Islands are little more
than a name, we do not recommend investing in this book.

£
Volume II is decidedly a "horse of ancther colar.” Is is truly
outstanding?! Thers 1s no text at all; instead, there are 223 mag=-
nificently exscuted colored plates comprising abeut 475 separate
photographs. Amons the first are isportant views of Chichi-jima,
Futami Bay, andesite anl parine eliffs, green clivine sand called
isizuma, azate, Tertiary rocks, semi-fossil snail shells, "Uni-
iwa, an ogreish stack," northernmmost Haha=jimz, pinnacled islets of
Harino-iwa, etc. A1l this is the groundwork for understanding the
envircnment for the Bonin Island blota. Then follow plates 43 to
130 comprising 213 exquisite color photographs of mostly native
plants, many so easy to recognize as they or their relatives are
likewise found in the better-known Hawaiian Islands. Some of the
identical species, for example, appear to be Ipomosa pes-caprae var,
¢ emarginata, Cassytha filiformis, Calophyllum inophyllum, Psilotum
nudum and Necttopteris nidus. Perscnally prejudiced in noting the
oceurrence of the samo; uninteresting, horribly beautiful ornamen=
tals of gardens the world around threatening a fascinating native
flora, wo repret Drs. Tuyama and Asami's wasted film on the southe
east Acian Mella asedavach, the American Leucaena "glauca™ now
found to be actually leucocephala, the Anmerican Psidium va,
the American Cassia (or as we "splitters" prefer, Ditrenexa oc-
gldortalls, the African Thunbergia alata and its Indian relative
T, laurifolia, the Mierican Schinus terebinthifolius, the American
Hicotiana talacus beloved by Dr. Tuyama, an atypical Afriean Hi-
biseus schimopetslus with Asiatic admixture, ihe nmore southern
Codissun varismatun horts., thie American Allsmanda cathartica, the
American Poinssttla pulcherrima hort., the East 7 Indian Bryophyle
dua pinnatum, the Ameriecan Agave americana and a varlety of the
American Passiflora foetida, We should have su much preferrsd en=-
denies or oven natives instead., But that, of course, is a matter
of taste as the old lady malntained when she kiesed the cowe

flates 131 = 134 show magnificontly black fruit bats, not un=
1ike the larger brown flyinz foxes sampled broiled in Fiil by one
of the reviewers; the diainutive deer Cervus maviannus (note doubls
"a"), fleeing feral goais; and an example of erosion desoribed as
"Patches of grassiand, result of cattle-bite.” The nine plates fol=
lowing of birds will delight the viewer whether he e ornithologist
or not. Another plate shows the toad Bufo marianus (note sinzle
“n"), not to be confused with the Cuban toad be marinus naturalise
ed in the Hawalian Islands. Four plates are devoted to colorful
insects; about 25 to intricate corals, overlaypinz somewhat with
about as many plates devoted to fishes and murine invertebrates.
Tha last doven o> so are of human interest: scenes of a modsl vile
laze, a meteorologioal station, a Christian (1) church, a schools
shipping of specimens and ships, a scene of the Metropolitan Gover-

-2 _¥ery appropriatel
nor- giving-ar GA4TEsSs, And B Very approselatel

nor giving an address, and very appropriately at the very last a
golemn "Monument of the war dead, Iso-jima." Une question, however,
bothers us. Where are the native Micronesians? Did all fall victims
to the horrors of war, or were they evacuated never to return?
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Pictures are well nigh a universal language; and Volume I1 con=
sists only of these, each with captions in Japanes2 and English.
This bock wa hishly recommend to the geologist, to the profession-
al botanist specializing in plants of the Pacific, to the general
botanist interested in the plant world as a whole, to zoologists
of varicus diseiplines, to the armchair traveler, and to the Veter-
ans of World War II who now can show their families and friends
the type of islande they defended with devastation and how Nature
in about thirty years healed the scars of human conflict.

From the Japanese blurb we cannot tell the price of the work,
nor whether sets can be broken. Due to the excellence of Volume II,
we hope the Hirokawa Publishing Company, 27 =~ 14, Hongo = 3,
Bunkyo-ku, Tokyo, Japan, will soon publish an English translatlon
of Volume I for the sake of reaching a wider readinz public.
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CPINIONS AP T D
Deganer & Degener % S

but ut the requeat of ny Chief, Asst.

mﬁﬁu‘ﬁéﬁ'ﬁfﬁﬂ ogh glizrﬂ Y. Botunicnl Gurden. I do not olaim

expert knowledge about botaniosl gardens; nor does my wife, Dr. Isa

aner, formerly on the sgtaff of the Bot. Garten u, Museum, Herlin-

em. If 8 lawge group of the better eduscated oitizens of the Stute
want a Hotanical Garden, by all means let us help them. But aoou‘d% to
onr opinions as loeal taxonomists, the 2‘1‘.’ of botanical garden id
for the Continents is hardly the 'Eypu degirable for this geographiocally
isolnted archipelago.

« T™e Isglands themselves constitute the most superb botanienl garden
mg&hm-a with 90% of the native Flow Plants endemic, This endemism
is so extreme thanks to lack of effecti ¥ destructive glaciation and
other faetors that certain taxa are endemie to certain gulches or to
oertain ridges where they have grown relatively undisturbed for hundreds
of thousands of years, s swprising fact 1s not the exception but rath-

the eral rule. For e, for Oahu alone St. John in his manue
::ﬂpt i'n':m 100 species of o At that rate, the Archipelago
may possess close to 1,000. a the status of owr other genera?

2, A manguade botenical garden of looal sand exotic plants is like a
gnilded 1ily - hardly suthentie - in tuga.r.lunn to our wild, undisturb-
ed, open fes. A species cultivated out of its wild, ecological niche,
to us, is like n sentence out of context.

. Our estimate for the number of endemie species and varieties of
Vascular Plants for the Archipelago is between 20,000 - 50,000,

4, Fnowlaedge of the looal flora ls still but fraguenter e ar
have never been explored botanioally, and thenks tﬂn&Mwoa:-m
and so-gnlled timber trees as well as to introduced herbivores such as
m nwr:.nnl antelope, axis and black-talled deer, their cover of

on is b stripped before even » tatl eoin
ean be lected for ari mm’g upeaim;al e e - e

5. Monographs of certuin genera have appesred, lulling the forei
botanist and the loeal plant lover into tHg arroﬁcoua bafier that £
flora is well knowns

a, Beocari & Rock in their 1921 monograph deseribed 35 species of
pulns, and Rook & Caum described thereafter seversl more,

» using their keys and deseriptions, collected one of these
speciaes along the Castle Trail, Oahu, at one season and, strunge to re-
late, coll from b #t another season a "second”
lpnoiss. T oolleeted an 8spe n 1 eould not identify, and possess
8 carefully exeouted drawing of it., I asked F expert Caum for
halgﬁ who replied he could not identify my plan would never publish
on the genus again beeause of the confusion. Two years ago I usked ex-
pert Rock for the determination so we oould print the drewing, He grace-
pusly deeclined, Though Roek recognizes over thirty 1 Foaberg
told us recently he believed there are no more than six. iLn other words,

w%in;hs most conspleuous element in the loosl flora is & selentific

b, Sherff's and my ideas sbout Bouvolfia and Reynoldsia, published by
Sheree, require ravision,
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o108 demie

i Go Fosberg describes what he maintains areu3 en

ups:iegf 'iﬁuﬁ%!'%o varieties ang 75 “iﬁﬁ;ﬁ;‘ﬁ: L‘Ei’ié‘:&,ﬁ?fm .:g:rig:n h::-
having made a8 s a %

gfﬁd??ﬁﬁu:i zﬁﬁt\mrk? gkottaburg reports that our present knowledge

of the Rubiscese is in & chaotic state,

's 1933 key to the Hawailan Eggaru%g is so out of date
thngl;srggo::o: toueotions and his newer researches that he ig presently
publishing & revision in the Flora Haw,

Can we follow Rock's 1917 publication that most of our a lehua
regé a:r; merely varieties of a subspecies of Metrosidero 1) a
??orster] A, Gray of which the type speeimen grew iﬁousmﬁs ] es
South? How much is fact; how much, guess work?

» This urge to introduce Just about everything from everywhere - the
graga ur? ?:he Ethar side of the fence is always the greener - when our
knowledge of a most remarkable native flora is still incomplete and gha-
otie, to us seems deeidedly wrong, We are not opposed to the carefully

the introduction b every Tom, Dick and Harry who mekes a trip about
'g:s N:ﬂd of just ahm{t any plan‘f: that meets his casual faney. Hawaii Nei
is now suffering from these past evils: The Kokee area of Kauai is being

devagtated by the Larsenberry [%P tran ‘. Evidently Kauai residents
have learned nothing as a Tac asgﬂirg is allowed to 8pread
that festoons the tallest fores rees; Pyracantha full of thorns ang

orange berries are being planted out between 3, - 4,000 feet in the
reinforest; molasses grass (M is being scattered by *plane far
and wide; ang ¢ are planted in mmdaw—inhahitlng I.ahuﬂnakanoi,
the one tropica 08 cool enough to preserve pollen enabling Seeling and
others by pollen studies to learn about past elimates in the Pacifio,
The lowlands are being devagtated by HJ%E?F_E{;EQ & cum thanks to
a nioce old lady interested in flowers, Oami's en C-plastered cliffg
during the lagt decade are becoming 1noraas1ngly white in late surmmer

h a cover of the introduced atorium riparium, The natives of the
éuwcr northern forests are being orowde out by

© Purposely set out
» SUch a troublesome weed that in l'ijipitpia oglled g:s-

ter's g6 after the fool who introduced it there, Why Lepto ermm
must hsaglantad out by our officials on our highest mounta 8 (as at Pog-
moho, Oahu and on Lanai) to exterminate 8 a_and other j

vandalism is similar oy the remaining islands such g
and ghorse on Maui s bou and’ et Bon nztjv.:ﬁ?? ;!:lo-

neefi not mention I.gjg.xggg
but unwige importationg r’mw natur;.l zed, % TR S leving

If it is possible to found a botanical garden in thig State, we as
taxonomi sts, believe:

and projeets sueh as the Bighop Museum, the University orf Hawaiil with its
Harold L, Lyon Arboretum, the Ragt-West Center, the two National Parks,
Poster Botanical Garden, Dimmond Head, the Fibigecus Garden, Wahiawa
Botanical Garden and other State parks rather thanp wvaste Federal or other

funds atarting from "goratgohn to duplicate such bresent facilities and
Projects,
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101l trate on producing an fllustrated, loecal Flora ho-
mﬁ'-ﬁ.”m m:?lfm 1om1pnm is exterminated aﬁd loat forever to
onr Ren., e are presently living in & land of living founsila.

$ shoul our botanieslly unknown islands, with the aid of
Ay s'oitlm nﬂ;?”l"’.?a or with one of its own, similar to explorations
1Nt 11 ate by the K.Y, Dot. Garden in South Amerion.

It should finsnce the imigration of young, aggressive Mainlend
m&mm botanists and gradunte students to atudy the flora from all
angles, not simply taxon caug. The only professional workers presently
vitally interssted in Hawaiian Taxon are l!l:.m:.l:é the Degeners, Doty,
Fosbarg, Kralina, lLemoureux, Neal, Ro » Sherff, Skottaberg, Ht. John
and Yunoker, most betwsen 60 85 years of age and most not local re-
asidents. What the Bghop Museum oan an 1igh under loudcruhl.guut an
I st like G» tt in Ms field, this or wnother insti tion can
acgomplish in the field of Botany. Tunds are needed,

5. It should eoncentrate on eradieating pest, unwige plant introdue-
tions tending to displece the enderd ca. So many intelligemt people are
Hhsn at the destruetion of a pelnting by a famed urtist mﬂnm-

stently, think nething about the mom;natim of & plant or wminal
that han evolved to its present unique state after hunSreds of thousanadg
of yeara of evolution,

6. It should refrain from wholesale introduetion and planting of ex-
ation to the Islands legt they to deocimate still more the native
Tinra; any exaeeption should be the troduetion and planting of eueh
speoineng in Fonter Botsnieal Garden, an effective quarsntine by its lo=-
oation within the confines of the orowded olty againgt infeeting our
typieally Hawaiien native wilderness. "o distribute such plants freely
to the publie should be eurbed,

7« It should ettempt to educate the population o reduce herbivores
introduced as game, advocating the introduction Of gane birds as a sube
8titute for hunters. It should eduente the populstion into realizing that
most of the aims listed as "Conservation” in this ftote are actunlly
EXPLOXTATION and EXTRRMINATION of the nutive biota with unprecedented
Speed and ruthless thoroughness., The Federal Government is materially
helping in this holocaust.

B. It should %mm surficient acreage to qultivate plants under
oontrolled conditions (Eritehardia taxn, for instance) for their bLetter
understanding,

9. It should concentrate in efducating the coming generation rather
thsn eater to » handful of tourists. For this purpose a central loos-
tion, like that of Foster Botanieal Park is nearly ideal. Would buses
of school children visit a botanienl garden in the country?

10. It shouwld purschase outright exceptionelly unicue areas (like the
"Hature Conservancy” on +he Mainland), patrol them ag::s.nst inronds of
intvodueed herbivores ana weeds, and + ons
of aone loesl politiocian, Areas in mind on Kauai are Napall Coast, Le-

of, Hoary flead: on Cahu are Kepala not oooupldlngy FAA ina{auu—
tione, Vaisnne ana au reinforests; on llolokai, north shore and
roinforest suwmit ridge; on Meul, Puu Kulkul ang Eke on the West and roaife
Torest adjecent to the National Pavk on the Bast; on Lansi, rainforest

on both sides of Munro Trail; on Haweii, most of windward Eohala to its
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gurmit, land north of Kilsuea, selected . Most of these areas are
8o cloud-shaded that they are worthless %ﬁ%ﬂtﬂ:ﬂly for lighw-r.-

quiring erop 1_:1ants.

In summery, we heartily spprove of the establishment of a botanical g®
garden that !,l'{l_l ri.nanoiallypgnd technically further present local sei-
entific institutions and grojects rather than duplicate them; embrace
and  guard speolally selected wild, publicly owned areas of native growth;
and, with funds available, recruil from the Mainland and elsewhere ex-
perts and graduate students to solve our unigque, loeal problems. Per=
sonally, we shall not be involved as at our age we are glowly retrench-
ing our activities rather than desiring to augment them., We believe,
therefore, that our opinions are not colored by ulterior motives.
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OPINIONS
Degener & Degener

Asst.
here of my own choice but at the request of my Chief,
Dir];o::rngtarre Danaeiaau of the N,Y. Botanical Garden. I do not ela%u

expert knowledge about botanical gardens; nor does my wife, Dr, Isa

egener, formerly on the staff of the Bot, Garten u, Museum, Berlin-

Dehiee, I 8 large group of the better educated oitizens of the State
want a Botanieal Garden, by all means let us help them. But according to
our opinions as loeal taxenomists, the type of botanical garden ideal
for the Continents is hardly the type desirable for this geographically
isolated archipelage.

= Iglands themselves constitute the most superb botaniecal garden
&nyihsx? wialth 99% of the native Flowering Plants endemic, This endemism
is so extreme thanks to lack of effeotively destructive gleciation and
other factors that certain taxa are endemie¢ to certain gulches or to
egertain ridges where they have grown relatively undisturbed for hundreds
of thousands of years. This surprising fact is not the exception but rath-
er the general rule. For le, for Oshu alone 8t. John in his manu-
soript claims 100 species of _m;g%,g_g At that rate, the Archipelage
may possess elose to 1,000. What about the status of our other genera?

2. A manymade botaniesl garden of local and exotic plants is like a
guilded 1ily - hardly authentie - in comparison to our wild, undisturb-
ed, open spaces. A species cultivated out of its wild, ecological nioche,
to us, 1:{11:9 a gsentence out of context,

#. Our estimate for the number of endemic species and varieties of
Vasoular Plants for the Archipelage is between 20,000 - 30,000,

4, Knowledge of the local flora is still but fragmentary: huge areas
have never been explored botanically, and thenks to introduced weeds
and so-called timber trees as well as to introduced herbivores such as
goats, mouflon, antelope, axis and black-tailed deer, their cover of
native vegatatim is being stripped before even representative specimens
can be eollected for dAried museum specimens}

5. Monographs of ocertain genera have appeared, lulling the forelgn
botanist and the loeal plant lover into the erroneous belief that our
flora is well knowni

a, Beccari & Rook in their 1921 monograph deseribed 55 species of
Pg}ﬁgdig palms, and Rock & Caum described thereafter several more,
t s using thelr keys and deseriptions, collected one of these
species along the Castle Trail, Oahu, at one season and, strange to re-
late, collected from the very aamf t.rgf at another season a "second"
speo{eu. I collected an Oahu specimen I could not identify, and possess
a carefully executed drawing of it., I asked Pritchardia expert Caum for
help, who replied he could not identify my plent and would never publish
on the genus again because of the confusion, Two years ago I asked ex-
pert Rock for the determination so we could print the drawing. He grace-
ously declined. Though Rock recognizes over thirty Pritchardia, Fosberg
told us recently he believed there are no more thuWer words,

even the moat conspicuous element in the local flora is a selentifie
enigma,

b, Sherff's and my ideas about Rauvolfia and Reynoldsia, published by
Sherff, require revision,
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p_g%gu desoribes what he maintains are:s endemio
oo a % SOF:::;:&GS and 75 different hybrids, ana hybrids h::-
nm;:f:rlds without having made n single breeding e:parimm:.n(!:ld .
'md:l. follow such work? Skottsberg reports that our presen g8
g 8¢ is in a chaotiec state,

's 1953 key to the Hawaiian is so out of date
tha:l.:s“::a:;:e: 1011 enti’ms and his newer researches that he is presently

publishing & revision in the Flora Haw,

follow Rook's 1917 publication that most of our lebus
e:; 2:2 ::‘r'ely varieties of a subspecies of Metro eros co
a.'nrstar) A. Gray of which the type specimen grew thousands es

South? How much ig Taot; how much, gusss work?

iy to introduce just about everything from everywhere - the
a:; g‘:i:h:rg:n“ side of the fenee is alwzs the greener - whan our
gmﬂ.aﬁgs of a most remarkable native flora is
otig, to us seems decidedly Wrong. %e are not opposed to the carefully

have lsarned nothing ag a gonie
that festoona the tallest fores
orange berries are being planted ou
ui!:gar : (

og enough an
others by Eaum studies to learn about past climates in the Pacifie,
lowlan y bathyr.

The 1low 8 are being devagtated b to
a nice old lady interasted in flowers, 8 en ¢~plastered clireg
during the lapat decade are beconing unrnnsi.nsl white in late

th a gover ofr the introduced t B The natives of the

1ower northern foreats are being orowde out by the Osely set out

C such a troublasong weed that in ujipgpis e:ued Coa-
”t.b ;. “dur :h; fool whoiiinti'nduead it therae, Why e,

miat be plan out by our ore aameurhishastnonnaaa

moho, Gngu and on Lanai) to exterminate s%“% and othey ham:a: a:-?.-

demics makeg no sense at al] tp us, The story o this anejen

mt.laum is similar for the remaining islands, such as ia on Molo-

kai ﬂ,%n;g and ghorse on Mauf.
need no lwtimsﬁﬁmﬂ_, %:gnﬁtﬂﬁmoth::i .{'t;vg:g
but unwise importations now naturalizeq,

Ir it is possible to found a botani eal garden in thig State, we ng
taxonomistp, believe:

1. It should become assoclated and assigt Tinancially and/or with ex-
Perts and technicinsng exinting loecal, nostly impoverisheqd institutions
and proﬂects such as the Bi shop Museum, the University of Hawaii with its
Harold L. Lyon Arboretum, the Engt-Vest Center, the two National Farke,
Foater Botanioea) Garden, Diamond Head, the Hibisous Garden, Wahiaws
Botanioal Garden u#nd other State parks rather thap waste Federal or other
:mm}s atarting from "seratch" to duplieate such present facilities and
pProjects,

. 5 ! |+p+i( '_]
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It should soncentrate on produoing an fllustreted, local Flora be-
rm-z'mu and more of the loenl flora is exterminated sna lont forever to
our Ren, Ve are presently living in & lend of living fosagilas,.

3. should lore our botaniecally unknown ialands, with the aid of
v of'tlaw hq:l.;nm 2&?5 or with one of its own, similar to explorationg
initinted by the ﬁfg- Bot. Garden in South America,

4. It ghould finance the Llmmigration of young, aggressive Meinlad
and Forelgn boteniats and graduste students to study the flora from all
angles, not simply taxon unug. “he only professicnel workers presently
vitally interested in Hawniian are Chook, the Degeners, . .
Fogherg, Krajina, eux, Neal, Rock, Sherfr, ék‘ottabarg, Hit. John
an cker, most between sﬁnnﬂabnnrsnruglandmtnot local re-
sidents, What the Bi Huseum can ao 1lish wnder leadershi of an
En 8t like Gr tt in his field, 8 or another institution can
@Becomplish in the field of Botany., Funds aras needed,

5. It phould concentrate an eradicating past, unwise plant introduc~
um; tending to displace the endemi s, So m:'inteuigut people are
gmnt at the destrugtion of a paintlnxnl:{ a foned artiast yet, incon-

st ermination o

ently, think nothing about the ext T # plant 0¥ minal
has evolved to its present unique state after hundr ed thou
of years of eveolution, - 8 .

8. It should refrain from wholesale introduetion and planting of ex-
atios to the Islands legt they escupe to deocimate 8till more the native
flora; any exeeption should be the troduetion and planting of such
speeimens in Foater Dotenionl Garden, an effective quarantine by its lo-
eation within the eonfines of the orowded eolty againat inTesting our
typieally Hawaiian native wilderness. %0 distribute such plants freely
to tha publia should be ourbaed,

7. It phould attempt to educate the population to reduce herbivores
introduced as gane, vocating the introduction of gane birdas as a sub-
dtitute for huntera. It should educate the poggl:tnti.un into realizing that
most of the alms listed as "Conservation" in 8 State are actually
EXPLOITATION and EXTER{INATION of the native biota with unpreceden ted
speed ond ruthless thoroughness, The Federal Government is materially
helping in this holocnusat,

8. It ghould possess suffiolent foreage to cultivate plants under
controlled conditions (Exitohardis taxs, for instence) for their better
understanding,

9. It should concentrate in sducnting the coming generation rather
than cater to a handful of tourists, For this purpose a central looge
tion, like that of Foster Botanieosl Park ig nearly ideal, Would buses
of school ohildren visit & botanieal garden in the countryy

10, Tt should purchase outright sxeceptionally wnique aress k
"Nature Consarvaney" en the Mainland) g;atﬂu them a&’:m.z m{ﬁa.o;h.
introduced herbivores and weeds, and 'f:h. Ocensional elever mmchinat iona
of some looal politieian, Areas in mind on Kauai are Napalli Coast, Le-
huamakanoi, Hoary Head: on Oahu sre Ksala not oocoupled by FAA ingtall e
tions, Waianne and Koolau roinforests; on Molokat s NOrth shore and
rainforest summit ridge; on Haul, Puu Kulud ang Eke on the West and raine
forest adjscent to the National Park on the Rast; on Lanui, rainforest

on both sides of Munro Trail; on Hawaii, most of windward Ecohala to its
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summi ! th of Kilsuea, selected mﬁ. Most of these as are
a0 d&ﬂimaﬁrthat they are'mthhss agr turally for ligh re=

quiring erop plents.

SEMary. eartily approve of the establishment of a botanical gel
w:nm that '.r?nmehilypmd t+eohnicslly further present loocal sci-
entifio institutions and projects rather than duplicate them; embrace
and‘ guard speolally seleoted wild publicly owned areas of native growth;
g with funds available, recruil from the Mainland and elsewhere ex-
pm';:a and graduate students to solve our unique, loeal problems. Per=
sonally, we shall not be involved as at our age we are slowly retrench-
ing our activities rather than desiring to augment them, We believe,
therefors, that our opinions are not eolored by ulterior motives.
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POUTHART A, TR AILIERET !
B 0% Dogoror, M, A, Hotaraliod, Favaii Aotlonsl Pamk, 19RS

Sedngy Yo Firod pdeat o £LEN0Y tho adtendion of the widitur to owd J
Sreed MTtvlloy, knmowa 08 mme. Orater, 1n tho silversward, W10 ! {

Tondoad piand, bogiuning 2d-8 dlwery ALY of parvew incurved loaved, &S
Teugth pata forih to o heligih of thee Yo @iR fool o mognifigmd croch
Saugtor of nodding Llomerd, APNer $hoso hawe maturdd thoir oSny Soods,

tho ontizo plant dios, : 4

Ir - nmwmanmnwamuamsmw»mwu JI
BELsakAlA oc to malo "tho hi11side look 1ike winter of moonlight,” Theo o |

i

 Newadiane mado 1040 of tho bub, Af thoy & mnmwmmrm 3
WMWMMtWHw.WMW IT"
- %o tiproot the largout dpooimons, morely to vetoh them Foll dom e sloges |
1mgimtmnphmtwﬁ.mmmm-ﬁ p
J_mtmm,mmmmhmmmumu&
ak wmmzmirm.munm-#mmmm
 'inseod posts, tuo silversvord was throstened with extinotion, X
F‘ My firos ozporience with tho oilvorsword oomo in 1922 Whon o fitdend
mnmmrMthﬂmmhuﬁmm
. fortumsboly Moo 4 wies 1o farbidling tho pieching ov dewtrietion of |
theso boaubiful plants, In 1927 I otudiod oawnmmwnumﬁ- ’.'
i mamm'swmmm.ﬂmmmmmtwwm !
l mznmunumsmnmwwmmuap.nmtm&omm
mmpﬁkmmmmmmuumwmm
the dangor, the umran.awuaemumwd mh&am
nilversword to Bueceaﬂm oomobaok, In 1935, & gonous ohowsd I
_1.470 of thoso beautiful plonts groving on o 3ingio cinder ooney 88 of
| o meady to Bloce that yoor,
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: iy, wia1tars ondl to O11 LORENER TnLIMd, mm‘mwmmuﬂ
Lamiads o Lts fanoienbing tonfoa) binfery, Taia 3 sl umair
ghuteh, ApaWEss 12er-Liy tpsn ry deaginatlsn el ry onporiemco itk YA B ||
sltnt and ita rolabivod, ) e Ay
.m@m~mﬂii~rmammgumammeﬁw ]
Thoy Destno olothod Wil —nmvmwmmw mﬂiﬁ,ﬁr i ::j
mwmrﬁsn%mmmwonmmummm : 4!
Boozida of tho arordpolags's enwame iolabien frem othep M%
Py mmW&WmWMmMMMW 7
. $or Tuoky emao that 154 voach the Mamatisn Tolands in o viAMle state ond
© sprouted wera 116813 o300sd to W dangsw of Doteg Rowed out Mol Wlde | |
;' ﬁyms&wm&swm&mﬂ'mwmw% b
Lands 211 S thonsolvos,
. w#mmtmhmwmwmaﬂﬁﬂ o
ﬁ-tlmummhlmmww,mmam
‘ Mwmmmmummmumu‘mw
! M!mmﬂmrmmmtmmuww
488 offoprings' offspring, over umdreds of thousends of yoard, Sppead ,
troughout the ‘Wﬂhlm. Sene ovontually boceme adapbed %o Wrive on
arid lava flowe moay soa lovols othors, in arid sindars on our highosh .
mountaino} 6Hill othors, in roinedronchod foronts, Im dhort, o mutitns ! |
dinous progeny of this ono original ludy seed bosons falrly weil Acabe
tovel Shrougbout the Ialands, growing undor varying Conditicns of hest or
oold, d=ymoss or wol, 1low or high 212 vation, ostorile or foriile ground,
anbense sunlight or dsop shndo, and oinoot A1 cocbinabions of fosa COgm

e

__ A

_dogloal conditionn, P ‘snts o pted to grow in o A5Er pain-foroct, A3 e!ly |
ond Imowd, are quile difforent fron thodo groving on ordd sindors Capor

v Rl

to &3'3 intonsg wugs of the oun 8% high a1%ltsdoc, T one way hows
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Dogoner on Foldnahins ¢
dicotly 1oaves Buited L4 abeory A3 ruch 1ight od 5o3edblo ant fo m e
MuTeDISAnRS Supoly of Poing Lo othor may have SaYEON, I mTrATy
145008 noaoLaRry &o Totaos avoporosion del o ;-@::jsl_. pot anlile & ndiwnly
S maporalundint supply of Taaing Amdldngy Hob ouly have $mss plints

Bwcono noided By Aheir poaticdey cavirenmsghe QRER fnctors pay have Ok~

Horod Tham, Like #w impenlncechle lods of goriain gemes, We aptoTati
of tmhresding by 1olng loclated on Aifforant siends or mountainds

fodny, the plonts (0w isd Sfva tho originol ased that ofno horo cond
agn 030 1o Posoglnnd 43 having ovolved into fowr distinob major GFOwsS,
tarmod gonuma, ey sve Badliiapdis, naced in 1830 in honor of the Fropeh
Royal Hariie 0273007 L, RAL1116rd Who praswsnbly oollosted one of Hhese
m:mma!hommmmmmtﬂwhkm
Dal, mmmmwmwwammww
Ghavlsa Wilkes of tho faued 'ma;:r su:me anid
Asrosiitm, awed smoedly froo mhﬁmmwm
4de tus Sunciful appoaranc? of the loaves of those pliiwta, y

of Railldondis an? Dubouilg, Imowa to the Howniisns O3 paonRg, tw
Golleoted soovea of kinds, Those, with tho colloobtions of othor workars,
neve been monogroshed by tho oxpowd, Dr, Bordl Suoref, fov §0° Bishop iue
sem, ALl jaonge aro poculior fo the Howelian Isiands, Sndisabing thot»

~ origin hors from tho ono mingie impigront seod discusasl above, 0L the

diotantiy related Milkeuis, csiled in PBowalian jlisg, only ane kind i6
knowm. It 18 peculiar to Koual, ny Spocinons condng from the Kokee rusions
In flower ib resombies 2 dull, sparingly branched, tpindly silveraioxd,

and rorchos a holsht of twolve foed, Liko tho Lamod oiiverducrd, 4t dios
after flovoring, This plant Ao tho moat nodifiod or dogonovato of the &s-
Benbloge, lacking potal-1ilzo florots, OF Arcwroziphiug, ite moot inbtinmata
Tolative, £ivo or six lindo apo knowm, Thid 10 the botanioal group to Which

tho pohiooliing or tras silverswerd bolongs. _ o

A
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Doganer on Rehizuliing A

T 1ave o2 ien hoand pooply moalnkoin Shat omiy aho pilverdavord aLata,
Bl Yeed 16 38 Fomd only on NAlodula; otasys modntdn Shat SA1THHITGRES
graw on B9 10k s End of Jopane Both ut?{.-._o.amw wro wronis e aile
Teravand of Holosksie, Hawld, wos nanst 4. Hbopagediclun by Asa trar, hile
the Aot groving oan o huvpan Bu.vmﬁ;ﬂ oif kisvme Loa, Haopn Kou and ilie
rial, Toload of Hamoil, Showe ?,uon foob olevation, was nfaed &, m
gonso by Polandolls, Mis smw slant was probably first collected w

David Povgles, Tor vhas o Doxgles £ was nanod, Ho ugod 1te dsad atalka
£or £usl fov MAs a%mp TL0e nob lang bofory his muder by tho :

3gelQ osavict o, dWvald hia Hewelion wife might bo captivated by the
.M’M"s oravs, pufied hin into & pLiSell R 0
@06 by & rosonily Srapped wild bull, Boozuse the silvorswords aro fo
wAriabLe T Whouglb, porhops corrootly, that mm“mmw
‘ava alssinod inds, Dra Dovid Kook, ¥ho otudied prosorved meberim, avdle

abic o hiz in tho Statos, conoludod, porhaps in orvor, that thay are G
om0, Muly soro oxbondod collecting ond otudy of tho planis in Mo f2eld

and dn tho oylologieal laberziowy oan deelde Wiich view 48 the ocowpoot omes

Haloaksls housos a4 Socond osilversvord, I have found 1t on W outer
i and in Koolau Gap whobe the fog rolls in nesrly overy afternoon. B#o
protocted from exooosive dryneos and intenso m&m/asmnww
od, palo grooa lesves instond of narrew, silvory cmos, Ito seienbific
mubmmmmmuuwm.m%

‘wersword gr, Lriafly, groondsvord, Hybrida between tho tmo Haloauela

plants were discovorod by J. F« Rock & Scoro of nols Yoors AZde

It featires deerly wrinkled by orosion, Woot Maui 10 ¥mown %o be goo-
Lopioally very old, porhaps older thon the onco soparate iolsnd of Bast
i, nov dominoted by Haloaksls, T inazine 440 voloanic dSlepes were Woll

‘naversd ages age Wilh vogotadlon, ond thet tho plents sroving Shore ab

WE Yiag wape eboub tho same 09 Guose prowing on Bost Hani, Anongm UG0S0

FLANY, w0 might rocsonably oxpoot the silvor- and proonawerd, IN=isey-
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Dogoner on fohinahundd 5
oy probably £lotriohod at:‘/;:nm;,ta.un aboro T,000 foot on ono of 448 high
wolasnpeny Ia 1927 T cvarlod lrcush aever=l Wmnoid, bofore impigation
Ttor we3 289 Wurouch Shem, o ronch Wi veloano's Hovbhorn busoy Gonpe
ing thore, I oouid readily olinb to what was 1oft of it3 dunmdt, RoW GRAy
#,600°C0nt ligh and sonsioting moyoly of 4%a havd LrmoP coro, This &8
om0 9 peow a8 . ko, Tharo X maumnawﬁmnn@mttm
aqrous, pooited Wwith dangorously slippery sink holen 448 “bottouioss pitey”
Bvory ne I was Ghors, he Dwmid heoamo endhrouwded whS: olowdc W 10
o'alonk in the moing, TAlsing 488 jearly TALIfMll fo 248 fnolwo, L3 8
TomUA 14 38 oo e0id, frace and Alwubloss boge Tho astomding Josbure of |
this Pegion 48 tho prosonse of o silyoromond, nonod A GELACIRLS ond YRS .
I considor a groenavord oxd nawmed i ry hook on "Plants of Hamil Nabiomil
Pork™ as tho Aistinot spooios A, Kal. Poth are dwerd and Gv shareebarised

by ddviding and oprednping Wofwioly over thw ground and orogressively dries
back at tho haso, ¥ms isolating thoe dronochos ldte ssomisgly $%fvsendont
- Fleats, Aotually,sond may bo thousands of pears old, Tho Silveraverd ws
80 abunland with 185 omno- bo SizeTookranghan hat $E wa ofben Ampose
8ible for me to keep fran sbeppdng wmn 4hon, OF 811 mmmsau.,:ma
find tho romaing of bust ono fingle flower stalise OF tho greencword X fouwndl
nono at all, Those plants ovidently roproduse nainly Togabatirolp
At the prooipltoud ¢dgo of the Bho pladoms I resscnisod o mow Risd of
ollversword with 188 aluost bairless 1osvos in @ conbinuond Gledd Sptwel, .
This I named Apcypexinhiiim Gravamm, mamuamz’wzazmam e
brid Batioon 46 and dono kind of DUNMIAE, oF NAGUAZ. This W sawd Pg
Bhoref in 1944, using the Lybrid namo of Anomroutis Dagonopl fov it.
In eomznuon, 7o ko of Tive or eix kinds of oilvorsverd today, 811
poculior to Moul and Hawaig, Yoty I inagine cono unoxploved rountaisn tag
on Holokal oFf oLoowlore noy noorote a £ow merd ldnds oF mFLASe Ovon &

ploah wAith golden Yoaves o Yo named by ito Qitcovorer the "pollsword,®
Le% us 211 soaroh for 11,
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A s : a
'}J',\gf PAPUTAR ACCOUNT OF THE NODDING CLUBMOSS (lLysopodium serpuum).
weae o
R ! 1The Koddinyz Clubmoss represents a very ancient type of plant that is found

~

i;,:ln most tropieal eountries in various slightly different forms. It grows om

L
v

¢ all the larger idlands of the Mawaiian group, being especially abundent in

the open forest in the vieinity of Kilauea.

g—‘,t‘,‘.‘ L

. Tais plant is kmown by three digtinet names in the Hayailan Islands. The

4

> .
‘“,&‘, L "

sommon! Fnglish name, Nodding Clubmoss, is appropriately applied besaunse the
| e{;ﬁanda of the frniting yranches drapp in a eharacteristic way. Thu botanieal,
:iar seientifie, name, on the other hand, is Lycopodium cernuum, "Lyeopod ium™
~ 12 a word eoimed by Carl Linne' in 1753 from the Greek for Mwolf ™ and "foot"

n —
*Jm applied %o 21l elubmosses beeause of some faneied reaemblance to the foot

’: of a wolf. The word "eernnum™, meaning "nodding" in Iatin, was ehosen by him
3.1;9 dsueta our partieular kind of plant and to distingnish it from all the

iole™, whish, curiously enough, means

Begauge of the slmilaritr 1n meaning be il the
the sefentific one, 1t is n"t. unlilfig tha.t("vmwa.e/\i

The nodding slubmoss iz a very strange plant that may be considered a

growing about us./
. Flowering Plantz. It is beset with 1nnumernhla awl-ahs.'ned leavea lesa than

'-/‘I"\l . \i

1t

a gquarter of an inch long. Its stem trails over the ground in a series of

Ii 4

long ares that root at their ends (Plate )s From here other stems arise
and grow uprizht to a height of one to three or more feet. These, in turnm,
bear numerous short, forking braneches of whiwh the ultimate tips frquantly

ot e IR B 4
droop and bear sompaet fruiting conea ealled strobild A’Ehese mxammd. of

L -r—

a2 short stem bearing closely pressed aggregated 1e:a.ve=s, o&r oéntuining in
its axil s small purse-like reeeptncle ealled sporangium, Upon ripening,

the leaves of ‘the strobilus spread apart and the sporan@ia open to liberate

1f"—"""" > - -

Hl./rt Ii . ( I +{~\ i.'\ \

f little-modified surviyor of the Coal Period. It is not like ‘ch?’é oy ¢ C A
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eountless mierossopie, yellow reproductive bodies enlled spores. Because

of their small size, these ean be seAttered by the wind for hundreds of
miles:

Probably only one spore ( ) ont of meny hundred thousand ever reaches a
loeation favorable for its further development aueh as is furnished by a :
moist, mcss-_»fmve;ed embankment or preferably & voleanieally hented creviee.
Then thé_ﬁ;;:o;:'e‘;_;; 'blLrF-tc‘open along three deliecate grooves o allow the
single naked esell within to swell and divide inttwe, This is the beginning
of & new generation of elnbmoss very unlike its parent, the plant being now
termed a gametophyte or protha.llna; The zametophyte sontinues to grow in
size until it has beocome a delieate club-shaped structure still too small
to be visible to the naked eye ( ); Beyond this sta.ge,& further growth seems
impossible unless a speecial kind of microseopic fungus, ealled myeorrhiza,
ig at hend. to bore into the cells of the gametophyte and in some strange way
supply it with part of its nourishment. This myeorrhiza very superficially
resembles the mold so rreq!.}ently observed on spni{u preserves or stale
bread. With this,@]rngu;@;l@m its tissnes, the gametophyte slubmoss is
enabled to sontinue zrowth, At length it develops into a light green, flat-
4$ehed but thisk, body about the size of the head of a pin or larger ( ).

At thgt. atagef it produces microsespie sex organs ealled antheridia and arche-
gonia, Within the antheridia numerons sperm ( ) are produced, each sae—eofi
whiak 'bear,;“&c fine threads galled eilia, Upon ripening, these sperm are
liberated from the antheridium and by means of their eilia actually swim
around in the dew or rainwater that surrounds the (éamstapmm y by

gl lLe

the seerstion of some ehemieﬂaﬁ.ﬁe sperm are attriotcﬂ)lta/‘;ﬁé az'elileg!it':rz:li‘;,Wr

" of whish eamch -affe sontains a single egg. Sperm and ecg then unite and from

‘,.d
this nnion arises the next generation ealled the aporﬂp'uyta,whioh sonsists
% the leafy elnbmoss so familiar to/{d.ll of (us, Thus the large leafy generas
tiom with asexual reproductive bodies invariably gives rise to the small

shapeless generation with sperm and eggs. Sueh an alternation of unlike gene-
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tions oeeurs in all ferns and flowering plants but is often so obséur‘e}ﬁ that

only the bota.uist ean follow it.
The\\eml genaratiom-‘:umed gamatnphyte oxy prothaliuey of the elubmoss-
es existing today is so rare and,‘difﬂault to £ind that it has been discover-

, ed for only a small percentage of kinds, The plants apparently rarely repro-

duece by the germination of spores or fertilized wggs but, instead, creep
over the ground and branch extensively. These branches, rooting at various
intervals, finally appear as distinet individuals beecause of the ultimate
death of their attachment to the older part of the pla.nt. Ut iz therefore

of some interest that the gametophyte of the rodﬂing pﬂ.u‘bmass. s0 rare that
it is ¥movm only from two previous aggounts, has been found growing in &
grestﬁ numbers in volesnieally heated ereviees nesr Kilauea Crater. Anm
attempt has been made in PART-IF- part of this paper to explain why this
gametophyte grows ﬂ&gil:m under ﬁn conditions of voleanie heat instead

a e 7
T il i iiend e o

ef under normal egnditions.- : ‘
Ve ‘i'harc mussersur viqg,m have slight economis wvalue. The branches

are -voven inte wreat‘ha for Christmas decorations that long retain their
eolor, The ripening strobili are eolleected in great numbers, cspauiall:r in
Russia, and then allowed to dry and shed their ei:ru ’Yi.nflamable spores,
These, under the name of lyeopodium powder or vegetable sulphur, are then
shipped throughout the world. They are used as a remedy in certain skin
diseases and as a ecoating for stieky pills to prevent their adhering to one
another and to mnnﬁmt the sides pf their container. Before magnesium
powder was Mﬂi&; employed, the spores were used in the msnufasture
of firewo rke or thrown as a elond inte the air and ignited to produee the

blind.ing/\light necessary for flash-light photography.
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Al though—the-Hodding Clubmoss has.-litéle-value- bﬂdm-dﬂudanustors,/ﬂt =l [t
7 ¢
the-salatives-afipa—anosestsors are extremely important to us because they, = -

2 |
not peat mosses as formerly supposed, are largely responsible for the forma- -

|3
¥
1

tion of aoal, These plants flourished during the Carboniferons or Coal Period,

(
250 million to 350 milliom years ago, long before the more efficient Flowers :

ing Plants had yet evolved. Some were herbaceous while others gruw t.a be

I o

huge trees »ttaining a height of 100 feet or more. Thuﬁp:hgnﬁ bura strobil

e ]

eag|
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of proportionate RBIRAR size which -+l shedqelouds of yellow spores inte
ghe air at eertain seasons, Some plants, like the Nodding Clubmoss, pro- &)
duged spores of only one kind that developed into gametophytes bearing both ':'-

male and female organs, Others, however, developed two kinds of spores. The = |
larger, termed megaspores, grew into distinet female prothalli or gameto- o
phytes that bore egzgs only, while the smaller, cealled mierospores, devel- 2l

oped inte male gametophytes that bore sperm, .

During the Coal Periodi ihen s
spores, leaves, twigs, trunks of trees, and countless other vegetable and ®
animal debris ble.w or fell into ponds or intn streams to be swepﬁ away to 3
~Agmd a final resting place at the bottom of mme lagoon. These deposits of
earbonaceous material, frequently aceumulating in layers of considerable
thiekness, were often covered by other uedimeny. Finally they slowly be-
eame fossilized and changed into bituminous, or soft, coal, Now let ns
turn to a piece of sueh eoal broken across the aneient bedding planes of
deposition, Here we note shininz strips, termed glanee by the miners, a
tenth of an ineh or so in breadth. These represent branches, logs or other

essentially woody ma_f_erin.l that has been erushed rla%by the tremendous pres-

sure for millions of yeafs’~-&£-t‘le"bver1yin¢ strata, Between the layers of
glance, howefer, occur dull bands ealled mat, These, obviausly:j are composed

of something else, In viewing under the mieroscope a seetion of mat that

has been ent so thin that it is almost transparesnt, we ean tell with absolute
eertainty of what it is eomposed, Three well-marked struestures ean be resog-

- L
nized, as the illustration plainly shows, {:y the relative amounts of light

! ==
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that pax pass frnm the mierpseope mirror through eash of them, [lhere are

minute blagk grannles seattered throughout the field. These are pieces of

eharsoal that must have formed during prehistorie forest fires that were

Cat that time more frequent jthanumew because of the great elouds of inflam-

) mu.;le -apores that the aneient plants shed into the air, Thet:e are many brown
partisles of sonsiderable variation in size. lhese represen-:‘.‘; .émallsr pieces
of wood and bark in whish all evidence of eellular structure has been lost
by the eomplete eollapse of the sompressed tissues., This material, as we

would expeet, displays under the microseope the same gharacteristios as

b bands of glance. The third hoticeable eomponent Sf=mmt eonsists of 1 187~
' able amber-solored loops, all lying with their longer sides parallel %o the
’ bands of mat of whigch they sompose sush an important part. The majority ede

_loops-are small while a few are many times larger. !ﬁasa amber loppe repres-
ent the thiek, waxy walls of spores whieh have been crushed flat so that their
sontents are barely visible as a dark line. The small loops are usually the
remains of migrospores,or of spores that upon falling on favorable ground

gould have prodiced gametophytes bearinz both sexes, The la.rge lopps, on the
D’ frall
other hand, are the remains of megaspores. That the lopps nreAsrushed apores
AT
| is irrefutably proved by the oceasional presence “AEdd them of an amber ring,
ftor, Lo d,t.‘—’/"-l 4
This ﬁaalearlydthe remains of a spore that has for some reasan been able to

withatand the pressure of overlying rocks without eollupaing
Anthraeite, or hard eoal, is usually o fccntemporav-y age i ike orig

', #B bituminons soal, '!he\eusentia.l differenee between the twe is that hard

II soal has been exposed to violent geologie disturba.nees/ often acoompanied by

! voleanic hea%, so that many of its wolatile uonstituents(have ‘heen dispelled.

l It thersfore birns with relatively little smoke. Gr'tp‘qite may be considered
anthracite that has been Etill more modified&, or metamorphosed, thereby
besoming @rystalline and soft, This 19 the mtﬁrm" nsed in the manufaeture
of ordinary peneils and mowm to us qs,\lea(‘l F:x'pomu'e of our elubmoss an-
eestors to still greater dynamie shanges in the earth's ernst ultimately
resn‘_té'-'-in the formation of d‘mmonﬂs;
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RUMEX CF HAWALI

Otto & Isa Degener

In 1811 appezared the second edition of William Townsend Alton's
"Hortus Kewensiss or, A Catalopue of The Plants Cultivated in The
Royal Botanic Garden at Kew." Aiton, as the title page mentions,
was "CARDENER TO HIS MAJESTY." On page 323 he deseribes, as neH,
Rumex giganteus, calling it "Tall Dock," He adds that it was na=-
Tive "of the Sandwich Islands. Mr. David Nelson." Furthermore,
the next line states that it had been introduced in 11796, oy Ar-
chibald Menzies, Esq."

David Nelson was Captain James Cook's botanist, wnile Archi-
bald Menzies was Captain George Vancouver'se Automatically, with-
out much thought, we would have considered a Nelson sheet deposited
at the British Museum (Natural History) as the lectotype for the
species ses« We maintain, however, that the lectotype should bte a
sheet at Kew labelled “R. giganteus Ait. H. Kew. Rumex L0 feet
highes Climber, Sandwich Isles, A.M., CHB." The initials evidently
refer to Archibald Menzies. As Aiton was listing and deseribing
the plants growing in the gardens of Kew, he evidently grew the
giant Rumex from seed introduced by Menzies about fifteen years
before the catalogue went to press.

According to Skottsbers in Acta Horti Gotobs2:225, 1926, speci-
men 0GB Mhas leaves with margin and veins pilose, and so is the
stem."” J

In conclusion, after receiving bibliographic and hertarium aid
from Messrsy Peter Green, Edgar Milne-fedhead, John F. Reed, Georg
M. Schultze and William T. Stearn, we believe at least two main
taxa of Rumex gizanteus grew (and still survive) in the rainforest
mauka of the Kealakekua area, Island of Hawaii, a rainforest that
has retreated inland during the past 200 years' attack by Caucasian
and Oriental animal and plant invaders:

1, R. giganteus Ait. var. giganteus. A somewhat pilose plant. Type:
C68 in herh. British Museum. Though the endemic flora is being rap=—
idly exterminated, we are gratified to have found a liana approach-
ing the type. It is Degeners & L.W. Bryan 32,457. Kahuamoa, South
Kona. Hawali. Rainforest at 3,250 feet. May 29, 1969.

2. R. giganteus Ait. var. pelsonii Deg. & Deg., var., nov. Planta
glabras Unlike the previous variety, this one is glabrouss. The

type we consider to bte the specimen deposited in the British Muse-
um under the legend "Rumex giganteus, 'Sandwich Islands, Dav., Nel-
sone"" During the past two years we have collected this variety,
the less rare of the two, in the rainforest from Kulanl around the
southWwestern slope of Mauna Loa to Hualalai. If the historical Kel-
son plant for any reason cannot be the type, the lectotype would be
"Degeners & Piccos 32,456. Mauna Loz Boys' School, Hawaii, Sprawl-
ing tangle in clearing at 5,700 feet. Augz. 10, 1968." A rooted
sheet of this liana (renumbered 32,043 and harvested July 26, 19?0.)
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Degeners on Rumex 2

was planted in the writers' garden at Voleano, Hawaii, nexﬁ to R
skottsbergii, as described below. Degeners % Piccos 32,458 collect-
ed Aug. 15, 1970 “at 2,500 feet, Puraluu mauka, Kau, Hawail.", is
not particularly outstanding because it has a faint tendency to be-
ing glabrate; but because it completely fills with its scrambling,
overlapping branches, to the exclusion of other plants, a small
gulch. Cranwell, Selling & Skottsberg 3,108 is an Island of Hawail
specimen with typical inflorescence, but otherwise a bit strange.
It is from the ancient, deeply eroded and somewhat isolated "Ko-
hala Wts., Upper Hamakua ditch trail, 9/17/38."

Tt is disconcerting, as Skottsberz has indicated for the loecal
taxa of the genus on pages 223-228 and elsewhers; that our species
are not clear-cut Linnean ones. Depending on the limited informa-
tijon available to us, we recognize also:

3. R. giganteus var. nelscnii forma annectens Deg. & Deg., Frutex
cirea 12 dm. altus. This form malintains the same diffuse, red in-
Tlorescence; but approaches H. skotistergil in its low, erect hab=-
it.

Type Locality: "Otto Degener, Isa Uegener & L.W. Bryan 32,455,

West side of Hualalai, Hawaii. Scrub vegetation at 5,000 feet.

July 27, 1967." Type at N.Y., as are all our novelties unless ex-
tenuating circumstances make it impraciicable to deposit them theres
Local Range: Beside the type collection, Degeners & Amy Greenwell
32,454, from Hualalai, "At 7,000 feet; old aa flow. July 9, 19671,
belongs here.

4, RUMEX SKOTTSBERGII Deg. & Deg.
SKOTTSBERG DOCK; PAWALE

Runex giranteus sensu Hillebr. Fl. Haw. Isl. 377. 1888, (In part.)
Rumex gisanteus sensu Skottsberg in Acta Horti Golob. 2:223. 1926.
(In parﬁ.] The novelty is named for Dr. Carl Skottsberg, who here
gave results of his study of local Rumex taxa.

Rumex gipanteus sensu Degener, Plants Haw. Nat. Park 152, 1930;
ibid. 1905,

Rumex piganteus sensu Fagerlund & Mitchell in Nat. Hist. Bull.

(Haw. Nat. park) 9:35. 19k,

Rumex gisanteus sensu Hubbard & Bender, Trailside Plants Haw. Nat.
Park 417. 1950,

Aumex giganteus sensu Fosberg in Doty & Mueller-Domvois, Atlas Bio-
ec. Stud. 187, 1966,

Not Rumex gipanteus Ait. Hort. Kew. ed. 2:323. 1811. (Hainforest up to
about 15 meter long lianas with lopse, horizontal to drooping in- .
florescences brilliantly red but drying castaneous. This complex is
represented by an important sheet = R. g. vars. nelsonii = collected
by David Nelson and deposited in the British Huseum (Nat. Hist.)

and by one - He g+ var. g. - annotated "Rumex 40 feet high - - -
C684") )

Rumex skottgbergii sp. nov. Frutex erectus, 7 = 10 dm. altus; folia
ampla elliptica; inflorescentia flavo-viridis. (We believe an il-
lustration is more an "international language" than Latin and should
be permitted to substitute for a Latin diagnosis.)
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Degerers on Rumex' 3

Erect 7 - 10 dm. tall entirély glabrous shrup with many stiffly
erect slightly zigzag twiggy longltudinally grooved stems arising fron
compact rootstalk bearing ihick yellowish taproots. Leaves male
green fading yellpw: most tlades 10 X .5 cme, oval with acute apex
put toward inflorescence gradually smaller and more ovate- to ob-
ovate-elliptic with somewhat cuspidate apex, thick, entire or near-
1y so and never crisped, with acule to acuminate base; petioles
slender, somewhat shorter than lower blades and often longer than
upper blades; ocrez thin, castanscus. Flowers extremely numercus,
yellowish green, imperfectly dioecious With staminate and pistil-
jate flowers at times in same fascicle, subtended by minute per-
sistent scarious ocreae: pedicels 3 = 5 mme long, Tiliform except
for thickened top, persistent in fruit; inflorescence stiffly e-
rect, compact, enlarging in fruit to become usually broad-conical
and 10 - 20 cm. wide. Pistillate flower: outer sepals concave, oval=
cuneate to obovate, with obtuse apex, faintly nerved, almost 1.5 mme
long, spreading at anthesis; inner sepals longitudinally recurved
to facilitate laterzl extrusion of fne langer stigmatic branches,
ovate with subtruncate base and usually reiuse apex, 3 mm. long and -
almost 2 mme wide, erect at anthesis, with veins and espeelally
midrib prominent. Ovaxry 1 mms long, ellipsoid-trigonous with sharp
angles, shori-stipitate; styles filiform, each acutely widening in-
to white=transiucent broadly fan-shaped stigma irregularly twice ©
and thrice fringed to form about 40 ultimate flat hranches. Stam-
inate flower: sepals concave, obovate with obtuse apex, faintly
nerved, grading from about 1 mne long for outermost to 2 mm. long
for innermost, suberect; filaments filiform; anthers pale yellow,
exserted, obovoid, 1.5 mmn. long, emarginate at base and deeply nar-
rowly cordate at apex; aborted ovary 0.5 mm. long, with spreading
flat truncate stigmas each half as long. Fruit yellowish green Tip=
ening castaneous; outer sepls reflexed, marcescent, not enlarged;
inner sepals erect to closely invest nutlet, 4 - & mm. long, un-
dulate to somewhat erose-dentate, obtuse to reiuse at apex, oroadly
cordate at base, conspicuously net-veined except for open margin,
with midrib prominent without Yut sulcate withing nutlet shiny, ob=
avoid, deeply trigonous, 2.5 mm. long, obtuse to a minute truncate
stalk at tase, somewhat beaked.
Type Localitys D.geners & Piccos 32,453, On 1907 lava Flow, Kau,
Hawaii, On lava rubble at 1,600 feet. July 26, 1968. Type at NY, co=
types widely distributed.
Local Ranges At prosent we know this specles complex is native %o
Hawaii, where it is common on the ash and aa flows from about Kilzu-
ea and Kilauea Iki Craters through the aalii, ohia lehua and ukiuki
pahoshoe flows of the Kau Desert up the Soubhiest Rift Zone OF Mauna
Loa and thence northyard into Kona until stopped by forests. It
grows from about 2,000 to 7,000 feeti elevation. It is strictly a
pQQQqeg,'springing up like a weed in bulldozed aa lava. The roots of’
the seedling apparently rush during the rainy season to reach moist
depths for the plant's establishment before advent of the dry sea-
son. This common erect xerophyte has been mistaken for the gigantic
liana H. giganteus with loose, brilliantly red inflorescence first
collected by Nelson, presumably mauka of Kealakekua in the rain=
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Degoners on Rumex 4

forest. After growing the orect shrub (1like Degeners & Piccos

32,!'#5’3) and the liapa {L}eg. & Dego 32,443, Degeners & Plccos 32,1556)
next to sach other for several years At 3,800 feet elavation 1n our
Volecano; Hawaii, garden ani noting that both taxa retained thelr spe-
cific characters over several years, we confidently consider R.
skottsbergii speeifically distinet. In addition to the Island of
Hawaii, we suspect this species in several inferior taxa, to be on

ui and Nihoa as grl ined belowe !
. . M; ATl i
"Humex of Hawaii™ concentrates on the genus as It occurs on the

"Big Tsland." We here add some of our pbservations of, and surmises
about, Rumex on the smaller islands as welle

Few readers realize that the Hawaiian Archipelago is close to
2,000 miles long, extending from the northwestern Kure and Midway
Islands via such reefs, shoals and islets as Hermes, Laysan and
Necker to massive Maui and Hawaii. The northwestern islands, first
formed, were once of considerable size and elevation, and have since
been mostly peneplaned to ocean levels. When the island primordia be- -
gan forming on the ocean floor is debatables But an indication of
how old such islands may be is shown by the find of fossils of Mio-
cene Age = roughly 25,000,000 years ago = in core samples from Mid-
way. These islands were certainly covered with jungle vegetation -
noW gone = when high enough to form and intercept rainclouds. The
southeastern islands are generally younger; still of considerable
size and elevation, and clothed with endemics until present inter=-
ference by mane

As the crow flies, the Island of Hawaii is less than thirty

miles distant from the Island of Maul, separated by the 6,000 foot

deep Alenuihaha Channel. The possibility that these two islands have

ever been connected by a land bridge is extremely unlikely. Yet we

find thati on Maui occur at least two taxa resembling the R. zigante= l

us and R. skottsbergii complexes.The former is more or less repre- : i
~ sented by iwo sheets, namely 1.) Forbes 1050M, MKeaenae [kcanmg Gap,

Halehakus Crater of Haleakala," East Maul, Aug. 3, 1919. It bears a |

typical diffuse inflorescence. The area, as we know personally, is a

dense, rainy jungle. 2.) G.R. Ewart III & G.C. Munro 63. "W. Maui,

Honokowai valley, Amalu branch, valley bottom, alt. 2500 ft. Decs 21, i

1928." This bears a typical diffuse inflorescence.

On the other hand, the members of the R. skotisbergii complex are
1.) CsN« Forbes 1067M. Crater of Heleakala, Maui. Aug. 0, 1919. It
bears a compact, =rect Inflorescence. 2.) James Henrickson 3878,
Haleakala Crater. In cindery soil, base of sliding sands. July 15,
1969, It has a compact inflorescence; but the plant is said to be a
seven foot high shrub, which is several feet taller than typical H.
skotisbergii as we know it in and about Kilauea on the Island of Ha=
waii. It appears to have red flowers a feature, if true, being more
typieal of R. gimanteus.

Even without special adaptaions for flotation or for transport by
animals, these native species of Rumex evidently traversed Alenuihaha
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Degeners on Kumex 5

Channel separating Hawail and Maul, if they did not come Trom some
third island such as Nihoca.

Maui, Kahoolawe, lanai and Molokal in past ages were once a single
island, before that time and affer having been variously separated by
narrow channels. These now have an average depth of not more than
about 600 feei, Here Rumex nced not have crossed any water to reach,
for instance, from Maui to Molokal from which latter island Hille=
brand reported "R. giganteus." He further states that the native nanme
on Hawaii is pawale and on Molokai, uhauhako.

Uninhabited Nihoz, 400 to 500 miles west of Maul where some taxa
of H. skotistergii grow, has 895 foot high Miller's Feak and B52 foot
higi Tanager Peak. These two are the opposite rims of a larpe eroded
crater. What plants clothed this high land in ages past? Was one of
them a Rumex? In what we call the Marie C. Neal Herbarium of the Ser=
nice Pauahi Museum are three sheets. They ecertainly belong, with
their erect, compact, apparently green inflorescences, to the R.
skottsbergii complex. Due to their eondition, howaver, we are not pre~"
pared to State to which inferior taxon they may belongs They are 1.)
E.L. Caum 71. Alt. 300. Height *30 cm. "Shelves & holes in ¢1iff neWe
near summit peak." June 18, 1923, 2,) £. Christophersen. "Nihoa,
cliff under Miller's Peak, N. side, el. 250 - 300 meters." July 10,
192L: 3.) D+ Yen 1015. "Devil's Slide, near Miller Peak. 600 fi. alt.
May 1969."

It is intriguing to speculate whether the Nihoa Humex is not 2 mem-
ter of a very small relict flora, represeniing the genus which gradu-
ally disseminated eastward from the old, eroded islands to the' new,
now major, islands of the Hawaiian chaina. '

This is not all. We must yei consider Humex on the islands of Cahu
and Kauai. Oahu is separated from Molokai by the 2,300 foot deep and
30 mile wide Kaiwi Channel, and from Kauai by the 6,000 foot deep and
80 mile wide Kaieie Waho Channel. Formerly, Oahu consisted of two sep-
arate islands, the eastern one now dominated by the Koolau Range and
the western one dominated by Lhe Waianae Range. We know the Koolaus
are more recent as well borings have shown that their lava flows overs
1ie those of the Waianaes. No one has ever reported a native Humex
from the Koolaus, but along the precipitous sunny summit cliffs,
ledges and slopes of the Waianaes grows the 5 = 8 em, tall R. 21-
bescens Hillebr. It is an herb, rather than a shrub, with leaves
crisped and erpse-denticulate. Skottsberg, perhaps depending too
much on herbarium material, had some difficulty in distinguishing
this species from Hawaii plants; while our observations in the field
convince us of the corractness of Hillebrand's finding. Though not
known from the Koolau Range of Oahu, this taxon, perhaps in several
varieties and forms, appears on the Island of Kauail It is signifi=
cant that Skottsberg, mentioning Chromosome Numbers in Hawaiian
Flowering Plants (Ark. f. Bote, Stockholm) 6l. 1953, lists 36 as
the 2N for a Kaual plant and 54 or 56 for plant 6,828 from Hawaii.

The more we become familiar with native itaxa, the more do we real-
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Degeners on Rumex 6

ize how complicated the flora of the Hawaiian Islamds is; Rumex is
Jjust one example. Although one of us has observed and ccollected the
native taxa since 1922, we have solved just a few puzzles and drawn
attention to many, many more. The new generation of botanistis should
concentrate on collecting more and better material, growing seeds
under controlled conditions, making additional chromosome counts, and
using never and preciser methods unknown to workers of the paste. The
present fad to engage in a wealth of costly ecological experiments
and studles without first untangling the taxonomy of our flora is
placing the cart before the horse.
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Rumex
David Nelson®
Courtesy British Museum

giranteus vayr, nelsonii

(Nat. Hist.)
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SUGARCANE OR kO (47)

Sugarcane, Sagcharum offfeinarum les nnd 1te relatives, are mambera of the Grass
!'llil?- termed Fonageac by oome botaniots and Gramineass by olhera. To the Hawalians,
suzarcane fe known ns ko, This glant grass nas stems of rather uniform $hickress
filled with n mweed pith and marzed off into prominent joints called nodas, These heas
11::!;1' leaves and axillary buds in altarate arpanyenent, Like miise or Indian sarn,
mumm at maturity produgee tassels (Plate ) that ame hatiry asd sliverepray with
& reddioh tinge. put unlike maisze with 1te terminu) tassel nf "male” flowsrs and iis
utun:l;- foned tasssl or "ear® of “female" flowers that develop into grains of oorny
the sugarcans bears terminul taseels only. Theae sormally dovelop bisaxaal flowara, ‘
namely flowers having both stamens; or "male” reproductive orpans, and pim_lj, or
"fomale™ vaproductive organs.

éu_guém orlginatad provadly in New Guinen. Chinese writors of the Sighth Centuzy
Bl u&iﬁru. racord Lts importation into thelr country from India. Furthernore, Ne=
ﬁc.hu.. ona of Alexanfer the Great's generals, reported on nis return to (reege about
ﬁz'r- ;'.c.-,' that the barhurians beyond the Indus knew of n "honey" made withmnt the help
of bees; masufactured from a homey=bearing roed, B

. fhe plant, in many different varieties and forms, prew in uost of the South Jeas
Islands previsus to the comiag of the vausanians; undoubedly purposely trangportad
by Nelanesimns and Polynesians during their wigrations, A hundred A/f rifty years
Bgo the Hawaiians nenally carried pieces of cane am a conveniznt portable provision .
during their travels on land wnd water; Just as ihe Ansrindians were accustomed g gare
Ty maple sugsar for the sare reason, “sfore Captain Cook's coming, the astives in the
Hawaiien Islande cultivated the cane in a crude way, aven within the boundaries of
the Havail and Waul raree, like $he taro (p. ) and the banana (5. . ;. 45 with sany
euitivated plants, they @istinjuished insunerabls kinda by special ® je ;n. clagsi-

FNOLT, 590, Tho Mative Haw. Canes. Int. 500. Sugar Cane Tech. Bull, Jamee’ 1952,
Herw are more fully deacribed 56 canes and tne derivation of the names of 51, Many of
these, s 8 in the case of tarc, awa, and some other plants, wire named for fighea if
ihgls cologations were sug sstive of thom,

fication was based larpely on the selor of the stem, but also 40 a lesesr axtent on
its tezture, Thur the kokem, laui, oliana and uals n.xpnlu Yellow o - reenish stemsj
the hoduaula, koeleele and papsa have dark red to purple gtomsy tha alnakea, skilolo,.
daukono and manulole have variegated ntems; and the puaocle, a sane that was the most
TEEE==U vigoroun and contained the pymatest Juice but which seldom if ever flowerved,
was interme ‘iate in stem golor batwean the purplibh and the varfegated tyven., The
lavkono and the manulele were ueed ne aphrodisiacs by the kahuns, or sorcareri gad
the koelaele av a medicine in childbivthy and the Egkiga preferably for munching out of
nand/ beomaekc,»f’ ite thin rind. Such "eating canes," life savers in times of fauine,
had their aur\% pith mostly brown, not white like that of the

“Ands euliivatod coomer=
1ally,The Julce of tonptad BUiare

; Ane was fed to babies, Hopt of the native horticul=
ural forumg haye becamg extinet
.
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2u.as0ane -
sestdns 1%a moe as food and medioina to the early Hawaiians, the oane slas

foportant o them in several othar mayn. 1%g leaves were ooccanlanally used S0 tha
thelr housts (p.. )» Bometimes the dand wers ambalacd by wrapping io kags (_P‘ e
with the flapers of the kogleale mugarcase or with ihe palu of the hapuu m fa f’)
k% & sigs that the plants in a field were Eapg. or Aot to g tatan by the sonmon peop=
lay 1% wae sufficient for a ghiaf to place a mtick of muyarcane in 1ta gognar,
rhe dried tassal with $lo basal stali, Lo all abont two feet long, =33 uped fap

darte by oitldrven and adolts in playlng the gamo of koa pus. The lower aad af ttu
dart mae tipghtly bousd with stxing. sottod in the mouth, and thes thruat into tha aarth
4o become coaten with olay. The playexe in turn ram forvard 45 & stoopinp poeition
from & slipht Aound sady with a downward and forwand awlag of the arm, threw the ar-
row at sush an angle that it Just grazed the surface of the cround, From here 14 oo-
gasionally glanced . racefully like & fiat stone $hrown to okip over tha surface of a
ody of wators v Ao Tead Ao e

the gugar industry in tha islands (& very nodect and dgsultory teglnning in wnioh
nany mn of nan haye had a part. S <ot a Chinsman, coming %o the ls=
lands in 1502 mn one of the chimu'}{:nui to tmade for ssadalvood (p. )y browht
witn uin & stone mill for crushing cane aud a boiler for concentrating the sxprasoed
Juice. This primitive sumr mill, efter ;rinfing ome swall crop / the Island of la-
nad; was absudoned whon ths owner returmed 10 his native land. Doa Pranciseo de taula
garin (ps .)» $he Spaniaxé who prodably firat recordod the pgrowth -oi’-;@'nnﬂfu‘
(9. 27€) in tha Inlands; made sugar for the king In lonolulu seventaen years laters
Lavisith, an I$alian, made susar in 1823 by pounding the cane like pol (5. ) vith a
stone beater on a wooden tzough and bwoiling ihe Juics In a nmall gopper kottle.
John Wilkinaon, an #nglish gasdéner whom Governor Hoki (p. 146) of Oahu brousht to
the Tslaade £o atizaldte srrioultare, set aut 100 mcros of cane and goffeg i the sum=
267 of 1625, Thls was planted oa the govemnor's laad in Nnaoa Yalleys now past of Ho=
noldlu, by the satives witn their no, or prismitive woodea di rere, for a wage of 25 i
conts por dug. Taoush the plantiage graw vigorously; they wnre abandonad on Wilkiason's
death in 19973 and when Boki etarted distilling wum froa the cane Jjuloe; fins rameha=
meha's midow had the still broken, ead the pame land plante! to swect patatoss, The
Tollowine yoar Antonic Silve, = lortuguers, asde surar at faikapu, faui, shexe he had
aracted a cwude =ill,

In 1035 ladd & U0,y & fiom whick on its failure involved the Maweiian fovernment in
conglderable 441ffeoultien, received a srant Drom Kamehaseha 11T of 980 asres at Ko-
loa, kaual, for the slanting of cane. Jealous at sweing thie land used by olhere, the |
local chiels forbade tha sals of provisions to the resident apent, 'here wers other |
dirficulties, For instance, proger implameats wera lacking; and at one tise for want I
of oxeny forty mativee wers hitohed to & plow to draw 1%, Coin was scaraes, and the
laborety werw paid in pasteboard sorip roleemalle latundaye at plantation atores.
At that time, hired natives were furnished housing and food at a daily cost of one

BTk i), I
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- ’ i\, sugarcane 3 ‘?'
cent. One test acre ylelded 12 tons of cane, from which two and a half tons of sala= _
3le sugar wac extracted, In 1837 the first sugar and molaseee wore exnortsd. Thus J'k
Ladd & Co,, was the firet successful sugar plantation in the Islands on & larpe scale,
In fact, cane is still being grown on this same Koloja land today. #y 1540 about a
gcore of supar mills were in operation, two run by water power and the rest by oxen. F
Kuch of ¢ SUEAY Wea lul 10, nppl: the 2:742 of %Sfm;‘ntun and whaline shins.
ek the go a”“:fﬁ‘ﬁ' {n caufomiu in '49, agricul in the Islands wes reatly
stimiiated. ot only supar produced in ine lowlands but even wheat and potatocs srown
on the sloper of faleskela were exported to0 the miners., Due to the decline of the nate
ive populatiion and the larse number away from the Islands on whaling vessels, as sell
ag to the exofus ol many Caucesians to Californie in search of gold, tae shortage of
laborers for the local platationa became acute. This inaugurated tha iuportation of
men from nany forsiyn countries.

Iadesd, il waa recognised ae early as 1050 that additional ladew wag requirsd. by
Lewaiian su.ar an. rice slantations. In Uacenber 136'4 the ‘ingdom of liawail fiamlly <"
estubliched & _oart of Immdgration. In 1832 the president of the loard, sstimating
that the planters neoied 4,000 adéitional lalorera, wrote that "Four thousand nen,
with thres thousand women and four thousand childrer would make sleven thonsand per-
Bons, wiose lransportation would cost about 400,000, = = = = The arfusient for impoe=
in; the expense of the womer and chillren on the fovernrent 18 a very stronp one.
Every imalgrant becomes & taxpayer. They are sroducers, and thelr labor im wealth."
Under the employ of The Royel Aprieultural Society, Captain Cmse of the "Thetia® fm=
portes 199 Uhinese coslies January 3, 1852 yuuntmot latorare, Thay were to be en=
gareé at §3 per month in addition $o food, olothing, housing ané nerical attentlon.
Betweon that year and 183%, China provided tre hest souree. In feci, vJd 1909, about
454064 hee beca imported,

The Hewaiian Government, a bit avershelmsd by tha great fnflux of uricatals as
well as Ocgidentala, thought it desirable to i port laborers more aiin to the lawaii-
ans. So a paptain Englisn of tne laﬁ'hu' tegan Ly iuporting B4 Louth Len Ielanders
in 1659, thus a total of 2,450 were Ifinelly imported, but neither as leborere aor cite
izens were they satisfactory. Most returaed to thely hotiess ‘he Mrst Porfugluece came

from Madeira in 1878; the firet Aormepians and ermans in 881l and the fret lurre

coatinpentl of Japansse i 1885,/ k¥ 1909 the ougar %indus try hpd ‘39':";:'5: trumental in
the arvival of;

140,457  Japanese 1'323 ”iﬁiﬁagm

45,064 Chinese 372 Austrians

14,670 Porturuese 200 American legzoes

6,525 Lorgans 100 American Causasiang

55200 ~—>Luerto Blcans 110 FHussians

2,450 fouth Sea Telanders 84 Italians

252390 Spaniards
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Sugarcane 4

fhough = fom Pilipino laborors arrived in 19067 the real faflux bepan in 1509, to=
taling avout 118,50 by 1934. 'me %o the expanding pineapple industyry, the total mumber
csas to - in Bt
Fplate; .1, Temisration and Emiszsation in the Haw. Suger Inductry. Industsial Rels-
tions Section Haw. Sugar Technologists. ¥ov. 13, 1950.

Classroom observajon convinced a former etufent and facalty member of the Uni-
versity of Bewali thet four great races of man and many subsidiary races, whether
posudopaloolithic or highly an?fam( with technlcal gadpets of thelr own making, are
inetely differeat in spite of environment. On the averays, sone are superior $o others
{n theoretical, practical and socisl intelligence, or Iﬁﬁl%&huﬂm- of these atirie
butes, But way be a modemn Galiles by ezpressing beiiefs considered heretical by the

[}

great muititude at the deginning of a new _' ) Hionoce 1t suffices to state ‘that out

of this molting pot some of the finost alloys are represanted by men and women of
Chinese=Hawaiian ancestry; with or vwithoot additional kinds of forebears.

¥hile the proportion of éifferent varietiss aad races of man Innabiting the Yelands
was changing, the different varieties and races of sugarcans hers likewise chanpeds
During the latter part of the Ninoteoth Century, if not before, many of the old native
cance were craiually being displaced by more productive kinds, Their oripia failed to
De recorded in many cases. Ume of these early commercial canes, properly ¢alled by
the Hawallans ko- s was most likely imprted by the Chinsce, probably during the time
of the sandalwopd trade (pe ). Another, salled Lahaine cane becawse it was first axe
tenaively srown in that vicinity on %aui, was imported from Tahiti on the ehlp "georpe
Vashinpton" in 1654. This cana soon becams very populas because of $ts hish sugar con=
tent, hand rind resiotant %o smay ineect injuries, ané rapid rrowth, It displaced
most of the sarlier types grown on the plantations. Then a root discase began to at-
tack the plants, thus throataning the ontire industry with failure, Cans aomparativaly
immune %o this malady, such as the kindas known me Yellow Caledonia and 4=109, was
therv fore planted inatead. The latter is one of 5,000 sasdlinga developed by the ex-
perinent station of the lawaiian Sugar Planters! Association. It ppoved to be far sup=
erlor to other forme of cane in many respecta and, consaguently, v as widely srown. But
the geneticists ever contimme thed hreeding projects. Thua, for axampley Ho. 32-8560,
a oross developed from an Indian cultipen aw the famals parent and a Javan as a male
parent, replaced H-109 by 1941. Then ten yaara later 32-8560 in turn pave way tao the
planting of oue of ite offspsing knewn =5 3T=1933. Ag the experiment station succoads
in breoding better and newer cultizens, the nlder enes are abandoned, When standing in
ths =idit of a 5,000 aors plantation, the visitor ia not eurroundad by

5 hndreds of
thousunds of iadividaal plante, but oy & mingle hybrid plesnt that has bean choppod
into separate pisces. In othar words

s ¥he fislds conpiat of & sroup of ecultivated
piant ploces propacatsd ve etative

ly from a single orisinal 2eedling, This azoousts
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This burning givee off a beautiful mush- 2=

’Il. Toom cloud of black gmoke, white water vapor or "steanm" and some flakes of : -
€ wilack enow® for & faw hours. It kills fungi hasmful to cane and the canse of | &
hayfever in man., insect pests and some rats. The practice is _dens_j_._n_l_‘;, super- rJ
19 %o having the rubbish slowly putrefy in the field Each of these old, g
mature leaves going up in smoke had manufactured one teaspoonful of sugar ‘:

‘B

every thirty six hours of sunli ht. Sugarcane is one of the most efficient
;ﬂ.mte for pu.z‘itxing the air amd mmfscturing eneTiy. While one acre of
wheat develope 1,100,000 calories, sugarcans creates 7,00_0_,000!.

f_.-—la__-?.F_——.

~8
.
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Sugarcane 5

for the absolutely genetic uniformity of the fields unless, of course, some exception= |
1y rare genstic accident of development may give rise to a bud sport. l

By breeding, by the control of insect and fungus diseases, by improved methods of
culture and of application of fertilizer, as well as by im?Q{j@‘ processes of sugar 5
manufacture, the local production of raw BugAT per acre has steadily inereszed from
less than one ton for the crop of 1850 to 4.75 tons for the crop of 1900 and to 10.86
tons for that of 1974. i

Today sugarcane is planted in the Islands from near sea level to an elavation of
about 3,000 fe=t. It is the usualf practive to plow the fand to a depth of one and a
half to two feet. This is done with a tractor. For planting in irrigated fields, fur-
Tows fifteen to eighieen inches deep and spaced five to five and one half feet apart
are opened and into thoam a continuous line of so-called "geed pieces," better known
by the Hanaiia name pulapula, is laid. Eaah piece is about 18 inches long and carries
at least two nodes with their attached buds. The pulapula then is lightly covered
with soil. In about a week a continuous stand of buds breaks throush the surface of
the soil. This cane is fertilized and irrigated from time to time. While it is young,
the weeds are killed by spraying them with a herbicide. As the cane increases in size
and shades the ground, weeds become less trogblesome. Fertilizer application is
completed in the first year{ Several months before the time o1 harves.ing, irrigation
is reduced or entirely discontinued to concentrate the Juice in the stalk. FPlowering
usually appears in November and Jecember. The fields witu tue cane still standing are
commonly burned over to rid them of as many dead leaves ag possible and thus to light-
en the labor of handling the crop. wmmrum

ThRES T furmi—a i Some—rte

At the mill, the cane passes through crushers that expresa the juice. The fibrous
residue, called bagasse, then is ueed as fuel (fig. ). The expressed Jjuice, on the
other hand, is subjected to various processes to extract from it the "gaw sugar." Most
of this is shipped to California to be refined for the consumer's use. ihe simplified
diagrams of mill (fig. ) and of refinexy (fig. ) £ive a genmeral idea of the mami-
facture of refined sugar fror cane.

The plantations usually arrange their work in such a way that while one cerop is be-
ing ripened for harvest, another is being cultivated., After the first harvest, the
cane stools are usually left in the ground %o produce a second crop, termed the Afirst
ratoon" crop. Thereafter a second, a third, or even a fourth ratoon crop may be ETOWR,
after which the field is plowed anew and replanted to frogh segments of pans. ‘he viagite
Or, Coacequeatly, will seldom see idle sugar land, since it is almost never lying fal-
low nor being planted to othen crops in rotation. The sciontific application of sugar-

cane farming hae made this intensive culture possible, the fields being more produc-

tive now than ever before. An aveage of 3,000 pounds of fertilizer was aoplied to each

acre of cane in 1974. About 2,000 - of water was needed to profuce each pound of |
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sugar. In t‘la way about 224,000 acres of cane dﬂ/mlwﬂ} involving the employ=-

ment of 9,000 people. The crop harvested » amounting to over XXX 1,040,000 tons,
waz worth about §700,000,000. In termz of sugar, thig amounted to a little over 1.#
of the world supply. The United States coasumes about ten tismes the amount of sugar

produced in the Hawailan Islands.
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TRICKS OF THE TRADE

"Publish or Perish" is unfortunately an unyrititen law of the Jungle
of Soilencs to wnlch too muny workers are today subjected. Presidents
und Directors, usuclly non-scleullsis closen Tor their salesmanship in
solling the needs of their impoverisied elesumocsynary institutions to
weslthy potenticl dcnors of largesse, have neither the tims, inclinati W
nor peculiar lmowledge to evaluaie the articles written by membere of
their staffs. “his is partlioularly true if o trivial observation is
wrdtten up in sclentlfic jargon end is given a Taacy ticle in gobbledis
gook hog Latin,.

Yow what would you do il you were President or Director of an in-
stitution of learning and %wo of your selentists submitted thelr annual
veporta to you? Prof, John Doa in hio report might list his publice-
tiong for the yenr as 1,) Tne Number of Sand Grains in a Sand Dune,

2,) Ghe Averege Annnal Tempsrature on the Second Floor of Aloha Tower,
Ba) The Distribution of Lawn Howers in the Pecific, ond 4.) The Hating
Habite of One-Legged Myna DFirds. Dr, Richard Roe, on the obher hend,
might renort the titles of his publicetions for the year as 1,) His-
tory of the Tuna Industry, with Hecommendations for Improvement of
Cateh, and 2,) 4 lonogreph of the Genera Pelea and Cyrtendra in the
Hawaijian Iglands, Nothing more, pooY man,

Would you, m busy executivae, read these six articles to Judge as %o
their scientific value? You would not. You would count the number of
tivles each scientist had submittied. Prof, Doe, who hod deshed off
four articles of guestlonable worth would bo advanced in rehk and el-
loceted additional funds to spend on reserroh; while Dr, Roe, who had

Purned the midnigkt oil for %65 days of the ysar, would be Teprimanded
for his lnck of publiocations and be given an additionel number of

Freshmen coursec: to teadh the ensuing year.
\
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Degener on TRICKS OF TRADE 2

With "Publish or Perish" tho unwritten law of the Jungle of Science,
we trapped seisniists grantically look about For something to publish,
perticularly defora the sunual report to our Prasident or Director 1is
due, The rrticis need uot be lonzy 1t need not be the result of origine
al segsarch; it neod not have any precitical or academic value - in fact,
1% nen be as ugeless 4g 1azt yesr's telsphone dlrsotory. All we need are
titles, the more the marpier, and such titles are especially imposing 1f
we oep embody in them = confusing Latin neme for sand grain, Alcha Towe
ar; Jown mower and mype bird,

Amprig +the regh of title-zeining articles written by title-hungry sois
antiste, the render should recognizs Mr, Uspenerts MFilhelw Hillebrand,
1821 - 1866," shpearing in the Advertiser Tor Nov. 18. The artlele is
eminently worth while becouse it deals with an outstending sclentist who
nane to our iglands just ore nundrod years sizo. But please don't inform
the auther's Dirsetor in Few York - may tha good Lord preserve him and
the spvroprietions =t his connand - that 604 of the articls was busod
on the midnight-burning-oil research of Dy, Wlllis Pope, publishsd in
Thrum's Annuel for 1919,

Another title-gaining srticie ia from the pen of Dr. St. Yohn of the
University of Hewaii, Copies, orinted in Webbia 1951, ap-
peared in lonolulu juat a few days ago and tius the title is ellipglible
for inolueion in thia pear's annual veport to President Sfinfelaiv. The
professor's artivle givea tha geosraphicel renge of "Pisonin

"y If ths dot on the map was made by Dr. 9%, John and WS SlUDe
roseld to fell where Oanton Island standa, tho aytlicle ip in swror, "Ple
sonis " I lmow is wot natlve to Canton Islsand or I would have
fourd 1t durlng my seven weeks! botanical exploratlon of this tiny atoll,
But, if instead of the author, & Tly spotted the map, the article is pid-
dling good,

Ihis research problem of " isonia " selscted by the
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Degener on TRICKS OF TRADE 3

Hoad Professor of Boteny of owr University of Haweil chould Ve of partis
oular interest to rosidents of the Hawsiiwn Islinds, 1t shows graphical-
1y that "Pisonia : s" 1ike 1,000,000 other plants inh=biting

this wide world of curs, Goes nol acd never d4id grow in the Hawaiimn

Tast ;h}‘ﬁ professer might leve stated for the pake of hie Hawailen reads
aps,) It 48 true that this critlc foecls disappeinted that arudite Dr. Bte
Jonn did nob spend nls tims monographing our paculiar Hawailan Peleas,
named after tha Gotdess Pele, and onr heautiful native follsze plants
LSyrtendra, related %o the Africesn vlplst, 1 remamber his -sserving these
two groups of plontg for monograpning about Hwenty years &go, thus inade
vortently diseouraging their siudy ever sincs by all too eager and ef-
flolent cowerkers, Will hdis next articls bs hia mon%antal monograph of
Pales snd Ugyrfapdra for which we have been weiting these many ysars or
aye we in the Howaiian Islends to be anlizhtensd mbout the seographiecal
rangn of the Bnziish walant or the horsochestnui? Perhaps Prasident Sine
clair wlll let us psek into the future.

Otto Degensr, Class '23
University of Hawaii
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Head Professor of Botan? of our University of Hawaii should be of parti-~

cular interest to residents of the Hawaiilan Islands, It shows graphical-

ly that "Pisonia aho
this wide world of ours
Islands, (I bet the ancéstor did, giving rise to our papala trees, a
have stated for the sake of his Hawailan read- i

4" 4P like 1,000,000 other plants inhabiting
does not and never did grow in the Hawaiian

fact thgt professor migh
ers.) It is true that this critic feels disappointed that erudite Dr. St.

monographing our peculiar Hawaiian Peleas,

John did not spend his time
Hele, and our beautiful native foliage planta

named after the Goddess

Cyrtandra, related to thej

two groups of plantsg for monographing about twenty years ago, thus inad-

frican violet. I remember his reserving these

vertently discouraging their study ever since by all too eager and eof-

ficient cowerkers. Will hisinext article be his mwg%ﬁantal monograph of

Pelea and Cyrtandra for which we have been waiting these many years or

are we in the Hawaiian Islands to be snlightened about the geographical
range of the Bnglish walnut or the horsechestnut? Perhaps President Sin-
clair will let us peek into the future.

Obto Degener, Class '23
\ University of Hawaii

S s voag W
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Lﬁith "Publish or Perish" the wmritten law of the Jungle of Sciencs, we trapped sclen=-
‘tists frantioally lock about for something to publish, particulsrly before ths mnnual report to
our ttuid.unt or Director is due. The artiels need mot be long; it nesd not be the result of

less as last year's telephone diractory, All we need are titles, tha more the marrier, and such

original research; it need not have any practiocal or acadsmic value - in fack, it can be as

titles are especislly imposing if we can embody in them & confusing Latin name for sand grain,
Alohs Tower, lawn mowsr and myna bird.

Among ths rash of title-zaining articles written by title-hungry scientists, the reader
should recognizs Mr. Degener's "Wilheln Hillebrand, 1821 - 1886," appearing in the Advertiser
for Nove 18, The article is eminently worth while because it deals with an outstanding solentist
who cams to our islands just oms hundred years sgo. But please don't inform the author's
Director in New York - may the good Lord preserve him and the appropriations at his command -
that 80/ ﬁa articls was based on the midnight-burning-oil research of Dr. Willis
Pope, published in Thrum's Annual for 1919,

L.Anlﬂ:hﬂ‘ title-paining mrticle is from the pen of Dr. St. John of the University of Hawail.
Coples, printed in Webbia 8 : 225 - 228, 1951, appeared in:Honolulu Just a few days ago and thus
the title is elli;;ihla for inelusion in this year's annual report to President Sinclair. The
professor's m-i:;le gives "The Distribution of 'Pisonia prandis! (Nyctaginacess)". If the

dot on his full-page map was made by Dr. 5t. John and was supposed to fall where Canton Is-

land stands, the article is in error, "Pisonia grandis" I know is not native to Canton Island or

I would have found it during my seven wasks! botanical exploration of this tiny atoll. But,
if instead of' the muthor, a fly spotted the map, the article is piddling good.

This research problem of "Pisonla grandia" selectsd by the Head Frofessor of Botany of our

University of Hawaii should be of particular intarest to residents of the Hawaiian Islands.
It shows graphically that "Pisonia grandis," like 1,000,000 other plants inhabiting this

wide world of ours, does not and never did grow in the Hawaiian Ielands. (I bet the ancestor
did, giving rise to cur papala trees, & fact the professor might have stated for the sake of
his Hawaiian readers.) It is true that this oritio fsels disappointed that erudite Dr. St.
John did not spend his time moncgraphing our paculiar Hawaiian Palsas, nemed after the Goddess
Pels, and our besutiful native foliege plants Cyrtandra, related to the Afrioan violet. I ra-

member his reserving these two proups of plants for monographing about twenty years ago, thus

inadvertantly discouraging thair study ever since by all too eager and efficient cowOrkers,

Will his next srtiole be his monwmental

Palea and Cyrtandra for =
e e

besn waiting these many years o= ars wa in

geographical rengzs of the En
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"Publish or Perish" is unfortunately an unwritten law of the Jungle
of Science to which too many workers are today subjected. Presidents
and Dirsctors; usually non-scientists chosen for their salesmanship in
gelling the needs of their impoverished eleemosynary institutions to
wealthy potential donors of largesse, have neither the time, inelinatin-n.
nor peculiar knowledge to evaluate the articles written by members of
their staffs. This is particularly true if a trivial observation is
written up in scientific jargon and is given a fancy title in gobbledi-
gook hog Latin,

L‘Now what would do if you were President or Director of an in-
stitution of learning and two of your scientists submitted their annual
reports to you? Prof. John Doe in his report might list his publica-
tions for the year as 1.,) The Number of Sand Grains in a Sand Dune,
é.} The Average Annual Temperature on the Second Floor of Aloha Tower,
3.) The Distribution of Lawn Mowers in the Pacific, and 4.) The Mating
Habits of One-Legged Myna Birds. Dr. Richard Roe, on the other hand,
might report the titles of his publications for the year as 1.) His-
“tory of the Tuna Industry, with Recommendations for Improvement of
Cateh, and 2.) A Monograph of the Genera Pelea and Cyrtandra in the
Hewaiian Islands, Nothing more, poor men,

Would you, a busy executive, read these six articles to Budge as to
their séientiric value? You would not. You would count the number of
titles each scientist had submitted, Prof, Doe, who had dashed off
four articles of guestionable worth would be advanced in rahk and al-
located additional funds to spend on research; while Dr, Roe, who had
burned the midnight oil for 365 days of the year, would be reprimanded
for his lack of publications and be given an sdditional number of

Freshman courses to teadh the ensuing year,
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