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ter aids it in gaining nmourishment., At maturity, the gametophyte produces Ve

miproseopic sex organs called antheridia and archegonia, Within the antherid-
jum numerouns motile sperm develop, while within each archegonium rests a
single ezg, The sperm are finally liberated in wet weather and then aotually
awim to the archegonia to unite with the eggs. From such a union arises the
next generation, called sporo;\hyts, which consists of the plants here illus-
¢rated. Thus the large generation producing asexual reproductive bodies,

oalled spores, gives rise to the minute generation producing egg and sperm,

" Sush an alternation of unlike generations ocours in all the plants described

in this Guide. In the Flowering Plants, however, the gametophyte generation

has begome so obsoured that only the botanist can recognize i%,

v
j The upright psilotum furnished the Hawadians with two medicines, The tea,

derived by boiling the plant, was given to babies suffering from tggm!gm
diseage onlled ga in Hawaiien and mhrush® in Fnglish. This is cansed by a
Pingin (05d3un Kibilaans® ) that produces white patohes in the mouth or
on the tongue, and finally covers the entire mucous membrane with an ptqn_;
white aoating: This tea was also drunk as a laxative or cathartic., The oily
gpores, on the other hand, were given to :?:fnmnf’ ag a remedy against diar-
rhoer, and were alsc used like taleum powder in preventing chafing which oe-
‘cagionally occurred by wearing the m;L&, gr loin cloth;

The npright psilotum was nsed in ph’;'ing the Hawaiian game of fighting
cocks, Two players each took a braneh of the plant and removed all but a
single side twig. Then holding the brench by the tip, this inverted twig
woasd acty as a hook. The two contestants waudd lackﬂhooks and slowly puneé
until either the one or the other branch should hreakr. The owmer of the

branch :‘.ha.t remained intact therenpon declared his viitory by crowing like a

rooster,
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FALSE STAGHORE FERN or ULUHE ) iab) r. T SR
Four kinis of false staghorn fern, the uluhe of the Hawaiians, grow in

these 151&1:15. The particular one botamically ¥mown as Digranopteris

gmginatn (Braok. } Rnbinson ia pnative %o the islands of Hawaii a.nd. Oahu. It
is especially abmndant in the Kilanea Section of the lat*oml Park,

The uluhe ferns belong to a tropical family called W Many
of these plants have long, wiry, sreeping stems whichegive rise at wartons
intervals to upright fronds. These differ from the- fronds of other ferms
in posgessing numerons dormant 'bué.s; When the plants grow in rather open
eountry, these buds seldom develop further and hence the fronds rarely ex-
ceel n height of two or threp feet., But in loecalities where ‘shrubs and
trees tend to shade the plants, these buds guiekly awaken into growth to
produce complicated fro.?fsystems that clamber over the obstruction to a
height of ten to even fifteen feet.

In spite of the mnusual structure of the fronda, the nluhe is one of
the most primitive ferma in the Hawaiian Islands. This is at once apparent
by inspecting the under side of some of the older % Here one may offen
gee small dots, termed BO!.‘l. doattered with some irregularity. Each is com-
posed of about a dozem spherical, stalked bodies called spcrgngia that omly
the keenest eye can discern. In the more highly evolved ferms, the sporan-
gia are not openly exposed to danger in this way but, instead, sre pro-
tected by an ontzrowth from the marﬁin 31’ the frond. as in the tree fern

aL
(Plate ) and maidenhair, or in some other way.

The sporangia of the uluhe fern, as well as those -of/;\all'aather ferns,
enolose numerous mieroscople spdres which are finally shed into the air as
a fine cloud of yellow cln,st: mporeﬂ that fall in some moist loecality
may germinate and develop into small, green, often heart-shaped, sheets of
cells poalled gametc'phytes, or prothalli, each a fraction of an inech in
1ength: These finally produce sperm and eggs, From their union, the asexual
spore-producing generation that we commonly recognize as a fern then arises:

The nluhe ferms are almost the only native plants that are actually

?
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J. troublesome o man. The thickets they form-are fregtiently so dense as to be
= ot

i;&maﬁy impenetrable, Seeds of forest trees falling into such dark,
tangled masses of living and dead fern fronds may germinate but the growing

seedlings usually die before beinz able to forse their way imto the light, 3
When sueh thickets beoome dry during periods of drought, a carelessly dis- .

sarded oigaret or a neglected camp fire may ignite them and thus cause a

o | ———

devastating forest fire. Even shrubs and trees of medium size are not im-
m%n"a'frnm their attack. If they stand in the way of a spreading uluhe pateh,
they may be oovered by the olimbing fronds and weakened or even killad:

It is extremely difficult to eradicate the ulnhe. Where the ferm is found
in small patches, it oan be controlled after the first general clearing of
the ground only by the continual digaing up of the growing, brittle root=-
gtocks that have managed to remain in the soil. Where the plants cover ex-
tensive forest areas, they may be exterminated by planting introduced k‘inh
of bamboo in artificial eclearings, These giant grasses soon produce subter-

ranean branches that spread in all dAireetions WTW grows over them
or not. From: these branches, sharp shoots soon,sriaa wh'io‘h:{pi'e s straight up

through all obstacles before producing a dense orown of blades, or leaves,
time, a forest of_‘lgm;lboo _spreads over the tangle of fern and kills

: e ’ e
¥+ with its denes whede. It iz indeed douhifnl whether ths fern or the ziant
wrass 18 the greater pest; for after tha former has dignlaped a tansls pf

dluhs, It will snoroseh sn the land etill Seild by forest planfs, A aind ex-

¥
Bxample of ‘sNch a4 dense bamboo foreet may he seen belsw Koelan Gayp, not meny
milas from LHe houndary of the faleslels Jgotion of Tawasi Nafional Tark,

Ihe meatians in former times oseasaionally drant an nfhaion of the ultha

pS & lexative, ’f’

B
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@ TRER FIRNS : /€

Thrae kinds of tree fern are native to these islands, whe®e fthey flourish
from almost sea level in the more rainy districts to an elevation of tem
thonsand feet or more. All belong to the family Diocksonigoeas. They can be
readily recognized by their tall, upright trunks. The only plani‘:’_ that the
visitor may possibly confuse with the trme tree ferm is the Mﬁ) illug-
trated on Flate . The trunk of the latter, however, rarely exceeds five
feet in height while the frond is never as complicated in structure as that
of the tree fern. In fact, an entire Sadleris frond resembles superficially

merely one of the meny large segments, or pinnae, composing a gingle frond

of the nther plant,

llentiea' treT_ fem. Cibotium ﬂgnm_a_u Ecok., which is kmown to the Haw-
aiisns as hapu {11, is the largest of our ferms, Its trunk may become 25
feet high while the spreading fronds arising from its top may add another
10 5 15 feet to the plant's height. The lower third of the stalks of these
fronds is always covered with very dark brown, almost prickly hair. Chamis-
so's tree fernm, ,G. mfuni Kaulr:, %mﬂ. its very close relative
¥nown as C. m (Smith) Hook, & Arn:. both called hmm by the Hawaiians,
are usually about 10 feet shorter and the stalks of their fronde are without
such stiee natr (P4t )

On the under side of many of the fmnﬂ.s my be seen small marginal bead-
like structures called sori (Plate |, fig. ). They are much more complicated
than the simple sori of the uluhe fern previously described. w.ﬂ
small part of the margin of the frond has bent down fo mea:‘a flap of tissune
arising from the under side. The resulting sorus,upon ripening’qpexia up like
a purse near the middle to expose the well-protected apormaia,m
These, in turn, spring open to liberate into the air large numbers of micros=
gople reproductive bodies, or spores:

The buds of all three ¥inds of tree ferns q‘parc dense‘;q,r elothed with browm,
silky hair called pulu by the Haﬁfians?y“l A59 %ﬁ_' 5 axbanaively gather-
e&_! espeaialiy frum the m. s:nd. shi;_)gad to California and elsewhere as

‘ of oo M{,mm
his pula or the £1 """q of the sngar oone (
"~
iieed in embalming the dAeed, First the vital organs, thrasty tanmie and besin

I 4n the sorly A=ve mee "“"r-*n

ware remorvel, The resnltiing pavities were tasn Glzhily etuffed with the il
god sewed up with XEXEX olong \‘ ( ) £iber. It was next wrepped in a blagk
gheet of bBark oloth or kaps | )y 1o whieh state it would vemain litile
chenired for =t least eighi months, THe sorpse thereafter wha nanaily eithep
burisa. in the growmi r 3 ad ng ¢a t e o'e -

thedim Inta the surging lave lake of e
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i
3
o
e |
)

)
L]
»

3
3
*

it Thatitute for Botanical Becumembtans

I




meterial for stuffing mattresses and pillows. In 1a§§‘ alone, the amount of-iy'
puln derived from these {erna ami___fmm the Sgdlepig ( ) for export ||
anotited to almost 3I+606 A“m’i{- Now that this industry has fortunately g, |
ended, these beantiful tress are no longer being cut down o fesilitnte !
/gasherdzg the small guantity of pulu thet each can furnish. Around 1920

the tree ferns were again threatened with destruction by the beginning of a ‘

fern-=tarch industry near Hilo. The trees were out for the starah contained |

| e g

A .
in their trunkas. This was of very good guality,-bedmg—gysedi-fer launiry aa '
weld—as eonking purpoz}ej. ter a shortf’tme. the concern that manufactured |

VT i

A id BLAAN 1A

2

Although an old tree fern may measure two or more feet in diameter at the
‘base, t_:n.ly a very small proportiom of this is actually taken up by the trunk ]
1tself, The greater part consists of intertwining aerial roots that arise
! from the trunk and gradually work their way toward the ground. These not ‘
only absorb nourishiment for the plant but also aid in supporting it in an
upright position and in proteating the true trunk from injury. Because of J
‘this ability to produce abundant adventitious roots, the upper part of the r.
tree fern will continue to thrive even after a considerable part of the trumk
has been cnt away below, Plants are therefore oceasionally seen by visitors

in Hilo and Homolulu planted in gardens or ornamental tubs. In the viaginity

of Kilauea, for example, they are commonly set in the ground in upright rows
‘ to form a delicate, living hedge as the new fronds uncurl. The bases of the
tmt_sm are used %0 pave rustic walks;
‘ﬁtcroamseatiun*a young tree fern stem ul:r;\;-f-ta‘a light-colored central
pith surrounded by several hard bands of wood, Fnelosing all is a dark matrix

r f£illed with lighter circles and loops. These are the out ends of aerial
| roots, In strata of the Carhonifemua\ or Goa.l\ Period, stones have been
found which upon polishing show similar desisms but in various brilliant

hues, These are cut and made into brooches.and sold by German jewelers asm

Stag—m; A translation of this term is Sta.t“ling-Stones, an appropriate
name, 'heaa.us;e the fosail with its petrified rootlets somewhat resembles the

- - a 1 '\I"
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speckled plumege of the European starling, a relative of the in ‘érodua
bird, The botanist recognizes the jewel as the remains of the trunk of an.

At 2L e

extinet tree fern, ealled _mm. of guestiomable relationship to the
Hawaniian plant, iy

e =y

e pith of the h..‘-! tru.nk..m-s rich in sta.roh.lms freed of thg
surrounding fibrous ronts and wood.. and than oouizg. godthe Hawaiians in ﬂl.
early days during times of famine. Hotl many years before the Kilanea region
was created a National Park by Congresa, large tree fern trunks, as well as
the trunks of the Sadleria, were dumped into certain steam crevices in the
nefighborhood of the Voleano House. After they ha.d been cooked by tﬁ*vol-
seu_xia hgwhey were Ted to hogs to fatt;n them. Lk g*'-“—“ﬁ 7‘ :z:_{‘ i Ak

o ot M e et B

Two important animal anemies of the tres fern axlst. ma wﬂd pigs. in-
troduced by the Hawaiians senturies ago, uproot the plants and feed upon
| their starchy trunks, The other pest is a very small foraign wo'e'vil that new
! inhabits certain distriets and bores into the stalks of many kinds of !e‘m,s-:
As this inseot has no wings to emable it rapidly to extend its range of
activity, the danger of introducing it into new regions would be greatly
lessened 1f well-intentioned people refrained from transporting ferns !‘ro;
place to place, no matter how small the fragmait‘iy‘ona of the few plnnts#r,
B sumaf’ﬁnes destroys the tree farn}\ia the ohia lehusa

—_—

— —— — — —_—— ——

# Export of ﬂif' AP“rcn 1867 to the present time:

%1867
| 1n5q 203, 958
2 1%s 412, Ba2
% 1870 22,998
@ 1an 233,803
> 152 Sl
il 421,227
T $12' 823
b 1 ".!:pc 41 I"r 320 L] /
N R 219:003
heh ac 314,432 ®
T
] et )
1279 21 2,740
1 880 137,001
4 n'i.l 44, %46
170 53,415
1 ALy -
i3 Mz )
: 44s 7vracticslly none since that date,
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| The 0liffbraks,is imowm bot-\n{uwlly as Ipllren tarnifolia (Oav.) Bma. ‘
and, 11%s most ferns, balongs to the ramwm. Onr -pm-t"tsﬂnﬁf
only to the Hawaiian Islands but warm and tropieal .ﬂmsrin |

as wall.:ZAis not a true oliff plant as its name would indioate but rather I.
prefers to grow in very dry soil among ledges or embankments exposed %o the
full Heat of the gun, It grows within tha boyndaries of both ssations of the F
National Parky 3 has bheen found, thoush rare, on the inner slopes of Hale~ f
akala Crater, Along the trail thatjleads from Kilanea to the summit gfum
Loa, on—the-obher=hand, it is ':..'ﬁsa abundant in spite of the precense—of |
livestoek that is pastursd where it grows,
This fern is chavacterized by a short, thiek rootatock from whish stiff,

mpright fronds arise which are usually less than one foot high. The stalks J
of these fronde are shiny and &ark.mﬁe pinnae, or frond segments, have
.a-"blu\iish-—green tinge, Emch of the latter is divided in such a way as im

sre‘aambia & lanf of thres blades, thus giving the entire plant the appearanse.

of some strange clover., The margins of the segments ars rolled under and
hide the sori or clustera of reprodustive structures from view. Althoush the

fronds die with age and are replaced by younger ones, they long remain at-
tached to ths plant, oy
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[ 0 SADLERIA | (')

———

Sadlgi"ig, is the name of a group of ferns peculiar to the Hawaiisn Islanda,
411 have fronds of the charaster shown on Plate and all belong to the
family Folypodiageae. The plents live under many different conditions: some
near the sea, wid® others Jddmwe on the summits of all but the highest moun-
tains; some in dense rain forests, while others manage %o surviye on the
newest and driest lava or on the rocky faces of canyons. Whether four or
more kinds ofmxj@_ exist in the :fslands and live under one or more of
these eonditions is a problem that the hcta.nist has not yet d.efinitaly solved,

The fern known a= ﬂﬁ.ﬂlgn; may e Bollected. along the Olinda
Pipe-Line Trail on Mani a few miles below the north-west boundary of the

Haleakala Section of the Park. Here it grows only on the moss-govered per-
pvendicular rocks and embankments forming the sides of the canyons. During
rainy weather the plants are ahun&antly supplied with water trickling down
the thin layer of moss but during fair days they are fully exposed +o the
blazing sun that dri‘as‘ r‘ta'}ieﬂ and their substratum. They are evidently very
tenacious of life to,withstand such periods of drought and such seemingly
unfavorable situations for growth, Of some of the cliffs down whioh water
seeps rarely, dwarfed specimens that have almest no roststock and fronds
barely three inches long may be found in full reproductive vigor. Normal
plants }u aﬁ&oot toek Eﬁont three inches long and fronds two feet IUM
4’ At least ¢ - may be found in the vieinity of Kilauea, both
having an upright trunk six inches to five or, very rarely, even nine feet
high, Hillebrand's sa.dleria., Sadleria H;Lllgbrgng,i:l. We J. Robinson, ealled
y_@; by the anaiia.ns‘r‘:is the less common., It can be seen growing in numbers,
however, in the srevices between the Sulphur Banks and the Military Camp as
well as mear the Thurston Iava Tube, Its fronds are usually abount one and

a half to two end a half feet long. Their stalks as well a8 the midribs are

,q,u\

f always eovered with brown seales and the smallest veins may be

R

distinetly seen on the under s%ie of the segments,
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easily differentiated from the latter by the lack of permanent soales above
the base of the frond and by the obsourity of all but the midridb in the
smallest division of the frond. Between Kilauea and Glenwood several hybwid
plants were collected. that uhow _f.‘e&tu_res mtermediate bet)veen, tulpaa of S.
Hillebrandii and § mmm_e_a_ (ne of these ﬂ.nuaua.l spacmens was uhasm
for the illustration &% Plate .

The common sadleria is -p-!"t:!?{;;}y the first plant to grow on fresh lava
#1ows as the late, unfortunnte C. N. Forbes, botanist of the Bishop Museum,
has shown. Its old desaying fronds and living trunk soon furnish a auitable
bed for the wind-blovn seeds of the ohias lehus (page ) to germinate,
'Dh?:feem-n?a finally develop into the trees so characteristic of the is-
lands, This fern may be found also in the Xau Desert near Kilauea where not
even the desert Silene (Plate ) pan survive the heat, dryness, and high
concentration of salts in the aoil; To be sure, the plants bear only two or
three depauperate fronds in the midst of a dozen dead ones that have ac-
gumnlated over a period of many years,

A gensration or two ago, the soft scales protecting the buda of the com-
mon sadleris were gathered, as were those of the Cibotium (page ), and
ghipped to California as pulu m There they were used as stuffing for
pillows and mattresses. Before the white people came with their manufactured
oloth, the Hawaiians macerated the stalks of fronds of this fern and beat

them together as a sizing with the bark of wyarious plants in the making of
or bark cloth-
their kapa /fpage i

The smaumau also furnished a red dye for their kapa. The onter part of

the trunk mas, mashed and then its juice was sgueezed into a calahash. or

vessel, To this, salt was aﬂded to produce coamﬂationn Since the anaiia.ns/y'

Howevery-had no metal or e&rthen d‘shea to enable them to boil liquids,
hot stones were placed in the calabash to boil and to evaporate some of the

water in order to concentrate the dye which yms then ready for use.

i

Hunt Institut | . ’
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The cormon sadleria, S. cyatheoides Kaulf., is called amaunay by the >
Hawaiisns. It usually becomes more than twice as large as the amau,.It may be




]

o,

‘not a translation of the Hawaiian one as popularly supposed.

of amau fronds," Amau fronds, according to some Hawaiians and amaumau fronds

The early name of the fire pit within Kilauea Crater, acoording to the |
Hawaiians, is Lus Pels, or the Pit of PE1é, #Ke goddess of voloanoes., &

v

later name, and one less often used, was M' meaning "the house

of amauman fern", This name was given to 1t either because of the prmiu_:ﬁe

of a lava ocone, mow gone, that somewhat resembled the temporary shelter
built of amaumsu by the Hawaiians on their visit to the region or, less .
1likely, because of the former abundance of this fern on the floor of the
Crater of Kilauea. Though the word for "everlasting"” is also spelled mau,
the two Hawaiian words are pronounced in an entirely different way. "he
House of Everlasting Fire", the English name for the nenter of gos_i&'ﬂy in |
Kilanea, though very appropriate and worthy of retention, is a,on's_'egaepf_;i;_- i

The starchy pith of Hillebrand's sadleria, the amau, wes cooked in the
ground and eat'.nn by the angiian?, thgu.vh, not as om;nonlyuula ya “w_t:., q?... %

rr-‘ 4 ® alr
the m {p&ge T ).- In early times for plan mg vegetables, the Ka.m.‘l‘lana '1.3“1

‘covered the ground in the drier regions with amau, and probably also amaumau, ‘{ ’

fronds. Then when they noticed that it wonld rain, they removed thevfronds
and planted their seed, After the rain, the leaves were replaced as a nm.quh
%o hinder evaporation., This onstom was 8o prevalent that it has given rige
to the saying: "While rain clouds are still in o , remove the covering

aceording to others, were used for thatching the native houses (page )
when the more preferable n},;l grass (Heteropogon contortus(l. )™ e-s) s
searce, and were even nsed to cover the walls of the houaeu.,'\'i‘il-e ground

whieh the king and his attendants were to pass over or remain on at the

dedieation of a heiau, or temple, was likewise covered with amau fronds,

Bagause of the diffienlty of meking the ridsze of the roof and the cornsrs
where two enrfaces Joined rafn-prosf no matter what thateh wms smployed, a
row of sadlaria fronda wers commonly tisd lengthwise over it, The midridy,
or rhachias, of each frond waz first glit on the upper side‘sno that the
fern gcould be made to lie flat on each surface of thes roof,

r
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‘ . SWORD FERNS |\« ' 2b

Two ¥inds of aword fern, members of the wm or nm Family,
may be found growing wild in the Hawaiian Islands. They are characterized
by having an upright, sealy, short rootatoek from which arise long, Am‘ggi -
fronds. These, if mature, produce sori oonaisting of a cireular area of 5]
sporangia, or asexnal reproductive organs, protected by an overlying kidney-
shaped tissue called an indusinm, This struoture is so typical of theass
plantn that they have been placed in a sommon group named Nephrolenis, mean=
ﬁ ing !}n‘dnay—anale.a;}: ndtdijinn to reproducing by spnras,‘tt}tmse plants praﬂnne ’
long, slender runnarsl\whioh develop young plants m whih H‘Em
| beoome detached from the pa:ent by decay of the inbtervening uonnaotion.
nm;qnmm (L,) Schott, 1is native to tropical and aubtropical
gountries of both the Old and New Worlds, It is also native to the Hawaifan

Islands where it is one of the commonest ferns, especially at lowsr eleva=-
tions. The plants growing on the continents have long heen favoritas among

horticulturists who have produced from them many different ornamental forms |
of which the Boston fern is the best ¥mown. This, in turn, has heen mpdifisd

AL VLA g 4 ~T

'8till further into M—Mtr kinda nr m&-areate and mmh-—&tﬂf{
o Jifl, Kbt Aitaps, teg :r;ﬂ‘n,f

ofl 9
‘mutents or sporta of aonsiﬂembla ‘bemtyA e have besen introdnced

7 aAt |
into the 1sland§ as garden nnd potted plants, 'i'huvj occasionally escape amd -
may be found growing with their wild relatives, ¥

7
The typical native N, sxaltats may be found in the Kilawea Seation of ¥

‘the Park in great numbers along the Chain-of-Craters Road and near Hapau ‘ﬁ ;

by

Crater. It grows commonly on the ground and oceasionally on moss-govered ’

trunks of trees, (Wdf ) !

‘ |

HNephrolenis sordifolia (I,) -"-’!‘ea}a, alao of wide distribution, is not |

native to the Hawailan Islands but was probably introduced as an ornamental

from Japan previous to 1875, It alao has escaped from sultivation and is
! definitely 1mo=-m as & naturalized plant from Oahu where it was first colleat= |
F el by a ‘iav. Mr, Lyons and by J. F. Roc'}' from Mt, Eke of Westerm Maui where

E 1t was first collected by Degzener & #iebke in 1927, and from Hawaii where 1t

N (R_/‘-“
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/ was first ocolleeted by the same botanists in 1929, On the latter island it
* 18 rather common on the trunks of trees and on the ground in the open forest
near Makaopuhi Crater mot far from Kilanea as well as on the slopes of Mauna
Loa, Hualalai and slaawhere..
The two aword ferns resemble one another so closely that few notioe that

more than one kind exists in the islands., It is, however, not diffioult to

distinguish the two. ﬂ: exaltata has broader and flatter fronds than I.m..
Lolig. Moreover, the former has runners that are filiform throughout, while |
those of H, gordifolia fregquently produce ovoid, scaly tubers as the bottom

o

of the plate shows, 0% : i
The Bativecsword . fern-waslinowne to msay Havailans as m,‘;{or even as I

apparently of no special use to them.

The plant was
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O _"/;'omff!m. VL%} \C ‘1‘-- ‘%
The 'panda:ms ar acrevp*ne. Jmown in the Thwaiian Islapds bar the ne.'tln
neme of_’m},g or __gl_l_t;nla. is botanieslly mmmm 301. This ias 8 ~
tynieal coastal piant found native throughout Fplynesia and nalam_ in sever-
21 different varicbies and forms. Tt and its elose ralstives as well au two
other sroups of plants, sonstitite the M 2313 Sﬁrawgms Fsmil-y. .'
The hala is a peculier tree fen to twenty i‘.‘eet hish, heving a short; ﬂwﬁ* |
pale trunk bearing thielk, forking br.«:,.ncheu‘(d ‘Ag " the enlarging arovm of me .
plant soon becames boo heavy to be supported uy the original trun!c and root

dnring wind storms, thick prop roots arise from shove the 1o sg ntx"ohe _
and not infrequently Prom the lower branches. fheqe ‘slowly grow tomr;l ﬂw‘f |
gronnd,, asdding strength to the plant. Their delickte anﬁs,wharn mtiﬂ growt

. ,fakes place,is protected by & very conspicuous; papery root-eap. D{:M?c Wh
ure ‘armed with conieal prickles arranced ronghly in longitndinal nﬁs; ’J!hg;; "
N"- smotm-es are aatnally side ronts that have beeome arrested in growﬁh m
. modified into weapons of defense. "
e Lhe Ieé,m of the hals are spirslly srranged in tufts at ‘the ends of the
branches. On ralw from ﬂ?;v %lace ‘of attachment they leave & permanent
mculgr “aﬁ' *Ehe leaves ars linear, thres to five feet long, and quite 1

hard and firm. Their mergins and the under side of their keeled midrib are |
heset with very sharp, forvard-pointing spines.

1 In cuiting the stems or branches r.rf varions hala trees one will observe
that in some trees they are very hard and firm throughout, while in others,
on the eontrary, they are hard near the outside and rather Juicy and soft
within, Aronnd Febraary when the halg i‘lo-var; the resson for this difference

in =tem structure is clear, The trees are of two distinedy sexes. Those ToA=
sessing hard wood are staminate and produce stamim te, orhimle", flowers, [l
Those possessing softer wood are pistillate plants and produee pistillate, |

pr "Pemsle'™, flowers., |
s halakaukeo?
OV 2 The staminate trees, salled halavia, produce from the ends of their bran-

“d
(3 ‘

{

= i = : /
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/ [ ohes = penfant series of large flower olusters, called M&'ﬂﬂﬂ. by tha m;mi_ :
!, and, which sre pro tsated apd msde conspiounous by subtending, tale yellow

| Braets. Bagh sluster is semposed of hundreds of pale yellow smmtsﬂq-»
ats in wnich &ll floral strustures have sborted excedting the stamens. lmu

' iable number of these ars united by the lower part of their stalks ints the

oblong flowers (ﬂg: ). 411, together, shed an emormous amount of polle
which im souszht after by bees and various other inseets as food, These po L
len-filled flower alusters were sometimes gathered in former times by Emti-
an maidens for the purpose of playfully belaboring the youths of their ohoice ‘:’[
on thé supposition that the pollen would =act as & love ahsrm: The pollen was )
also at times seriously oollested and used as sn aphrodimiae. |
e pistillate trees —emitod—— producs fron the ends of their bran -
ches a =single compect floWer elusta:/m surrounded by braets.
This greenish structure gradually increases 131-«1“ until 1% becomes about as '
large as a echild's head. h/ﬂ.u studying 1t one oan ab,t; how eomplex it real- |
1y 18, It is not a single frait at all but is bnilt up of 250 to --l!ﬂi_! fruits |

thet are firmly erovm tozether into oblong and somewhat sngular units, term-

el phalanges, composed of ome central fruit surrounded by four $o ten others,
FPifty to & hundred of these phalanges in turn form the sphere which is con- !
sequently & % 'fr:xi.-.t: !
The bala is remarkably well adapted for dissemination. Fach phalange when |
ripe is brizht orsnge toward the basal end, fragrant and guite fibrous-fleshy
on the antnid.e: Within, it 18 so extremely hard and woody that the centrally :
laented sreis on germinating could never forse their yay to fresdom, Conse- I
guently a channel of less Tesistent and more spongy material leads from them
+o0 the gurface through which the seedling cen grow; In addition to these
spongy channels, similar areas are seatbtered in the phalsm.ga;
% The aolor snd sspecislly the fresrsnee of the vhalange attract/rndauus
and other animels which thes feed on the =weetish pulp; The waopdy tissue |

within, on the contrary, sometimes prevents them from eating the seed, In

this way the plant mEy be disseminated by animals on lsnd, In esse tha pha-
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Jeaves were to ba of a dark eolor, this drying was u.saomplis‘md in the uhadeg,

oi‘ ihe hlmse. if 1ight, then in ths gon SS—the-spen, ithan ready %o hggin

AN : i
the ipaves were hrousnt forth from storage and torn into strips anm

eighth of =n ingh to one and one helf imches wide, secording to thn owe of |
mat desired. ;
ol
This proceﬁfure wnsAmodif*ad
For exsmple, %0 proﬁ. ce o au}:e“inr ity of mat, living lgs& ’sh' i"
2 g%'&,{, f)’ﬂ'—' éﬁﬂ}’g )‘I‘L‘—i(:l K b?ng &
ad inatead of ﬁea.d ones, At timas Hawaiiang combin ir mtgg
the purpose of ommanr.atian not only lenves uureﬂ. in one or more nmys But
t‘he ‘lenyss of the hala 3_55}3 aleo ¥movm as ;39_15 Dolapoln. i‘husa.m mn

|
turned to a rieh reddish-browm,; This kind of coonli to tradi- l
" s = |

tion, waa brought at the samﬁﬁg as the pig frov Gememby Havaii Loa, the
legendary mrigator who sa.iled. as far as China acpording to unpublished

Hawaiian g y or epiésa. For hala mats ug especially fine temfture and alm
waite eolor, umg Jeaves were zathered and boiled until they had swollen
softened, These were next flattened with & stisk until of uniform thinness,
m:gfk.d.m up to ary To produge msts, on the other hand, of a peoulm nﬁiq‘]

hue. Aleaves were used that had besn ﬂ.i.npea in & dye made of burnt eoral hbﬁ‘ﬁ
1
with the W rk of the noni ( } o0t :

m let!e-,calleﬂ. a‘irj,, for sleeping were also woven of hala . |
leaves, The m { 5 OO ulul,p-, used in werfare wes somebimes m&a of |

the leayes ¢Mough more commonly of humen hair or of eodonut ﬁber!. The .most
delicate of the white flowering braets of the plant were woven into garments.
3 v ) s -
.'aallaww_q of marvellous flexibility snd fineness., *he ‘coamaer brau_-tgf
Al o e . "

e Ay s wlEavr-u0, ..
w@ﬁr hs;a‘, were woven into canoce sails ocalled Deg - Fe
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@ CLIMBING SCREWPINE or rgnﬁ"-"\ e .

The climbing screwpine, or iele of the Hawaiisns, is botanically Ialown

\

as Freyeinetias .. + lsudis It 1s common throughout the Hawaiisn Is-
lands in the fure-st,_;speoially at lower elevations. It is nmot kmown else-
where, but thirty or more related kinds are found in the vapiowns islands to
the south-west of us and in the Orient, All belong to the mm or
Screu:pine Famil:r..

The ieip is very conspicuous along the highwey from Hilo to Kilauea COrater
during the summer when 1t is in bloom, Some plants may-be-seen climbinmg the
trees and reaahpl,fm their very tops, the main ste he trunks with
their slender aerial roots while the branches curve out into the sun. Ot}_:ler
plants trail on the ground in great masses, forming impenetrable Jungles,

The woody, yellow stems of the ieie are about one inoh in diameter and
ringed with the sears of fallen %ﬁi:ﬁ:éafhey produce numerous, long, adven-
titions air-roots of almost uniform throughout, which not only gain nourigh-
ment for the plant but enable it to hold on to its support. The stems branch
every few feet to produce terminal clusters of slender, shiny, green leaves.
These are pointed at their ends and spiny along their edges and on the lower
side of the mid.rib:

All plants mentioned %n this Guide, excepting the pdilotums, lycopodiums
and ferns, must have pclllen. -“u-t in their stamens, conveyed to their
pistils in order to mature seed. But to produce seed that will develop inte
easpecially vigorous offspring, the pollen ofﬁm:e piant,” in most oases, shounld
fall on the pistil of another of the same kind, Plants have therefore gradu-
ally evolved various, often fascinating, methods for insuring such eross- pol=-
lination. Some plants, like the grasses, sed.ges. ooprosma ( ) and plan-
tain ( )» employ the wind for this transference and hence have inconspia-
uous, gdorless and nectar-free flowers. Others, most of the kinds here illus-
tra.ted../.,\ ms?cts instead to effect this tranafer, They therefore hear
flowers that contain nectar as a bait to lure the inseot aﬁd_';re fragrant

and conspicuously colored 4o énable the inseet to f£ind this .hait with greater

R



i g b . . . .
smse. The special method that the ieie has devised to insure sr9sa-pollina~ :.7

¥ tion is so mmusual &8s to be worthy of more detaileq_diagugsion.

At flowering time the ends of certain branches develop about a dozen

—
bright, orange-red leaves called bracts. These are fleshy and sllght]_.y sweet
), or

near the base, Within them stand three brilliant cones (Plate , fig.
i iA.
inflorescences. Each is composed of hundreds of flower clusters, a cluster
oconsisting of about six united flowers of which noghing ramina'ero_e;t'
their pistils firmly grown together (fig. ). On entirely different Whemts
similar showy bracts oceur, also containing cones. m’[thesa, instead of

bearing pistils, bear only stamens that shed pollen., The ieie hag thus pre-

vented all possibility of self-pollination by bearing its two sexes on two

separate kinds of plants namely, "female" or pistillate, and ™male” or stam-
inate, How the ieie solved the problem of having the pollen transferred from
‘the™male™ plant to the stigmatie end of the pistil of the "female™ plant san

be learned by studying the plants mear Hilo and similar ones along the
' Chain-of-Craters Road near Makaopuhi Crater.

iably find them mutilated—=-most of the fragrant, colored, fleshy bracts

have disappeared. They have been easerdy eaten by rats whioh, in their guest
for abum@ant food, climb from flowering branch to flowering branch. In eat~

|
| ing the fleshy bracts, the whiskers and fur of the rodent are covered with

visited later. The igie is the only plant in the Hawyamiian Islands and one

of the very few in the entire world that uses mammals to effect pollination,

Some of its relatives are pollinated 'hy‘\ltha flying fox, a kind of fruit-
eating bat, that enjoys the bracts. The New Zealand plant, F. Bankgii A,
Cunn., bears such palateble bracts that even the natives eat them as a

delicaey.

The Hnw\n_iianls’ in the early days made considerable use of the {eie., Tha
fibers of the dmanle’ after pounding and scraping, were extensively used as
cordage to hind the rafters of their grass huts and the outrié&rs to their
gances (page ). They wove the strong, slender roots of the deis, either

I whole or aplit in half lengthwise, into very durable bc«.skets and into

funnel-shaped traps of very fine mesh suitable far eatehing shrimp and small

fresh water figh, They were also plaited fnto helmets, walled %
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mahiole ( ), which were worn by the chiefs only in battle, Tightly
fitted over\the helmet was a net of olona (Touchardia latifolis Gaud.,), to
which both red and yellow feathers were attached to form definite designs.
The red were derived from the iiwi (Yeatiaria .B.E.Qn.hﬂn, Forster} while the
yellow usually ocame from the oo (Mpho sps.). Idols (Biets. . - =) were fashioned

in a similar way ' a.s helmet% These consisted of rlaited heads eovered uaugllr
with the red feathers of the iiwi to which the yellow and black of the go
were added to emphasize the features, The eyes were of mother-of-pearl with
spheres of the dark wood of the kauila ( ) to represent pupilu. T}e .t?:_
were those of dogs. _These korribly gorgeous herds were carried :lnto battl}lon
poles of kanila wood, Even the branchea of the leie weee much used as desor-
ations, particularly where the dancing of the hulg took place.

The ancient _}mh had a religious significance and was therefore oonneoted
with definite m?: or "tahuos" It was performed by professional dancers
who had been obliged to undergo rigorous training., But because of the renun-
eiation of the o0ld gods, the bresking of the kapu and the coming of the for-
eighners, the hulas gradually degenerated until today it is often little bet-
ter \than & vulgar spectacle, We owe to N. B. Emerson the valuable recording,
iranslating and annotating of the various songs and customs connected with
the real hula in his "Unwritten Literature of Havaiil,

In the early days a definite aite would be chosen and then purified 'by
being sprinkled with sea water mimed with turmerie or with red earth um
brought from Xauai, Here would be constructed the mm or place where the
girls were taught the dances. This was strewn with rushes. It was considered
a sacred strueture. Withm stood three huts or shelters, in one of whioch was
a raised altar, or _ug_‘rm dedioated to Laka, the goddess of the hulg. While
the m or teacher, meﬂnﬂn‘g one of several appropriate prayers to
Laka, the mitiates vw&}.ﬂ decorate the altar with the flaweriug bm.nches of

.(_. R ~a
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the ieie, as well as with certain ferns, maile ( ), and possibly . &

with ohia lehua ( ), hau ( ), breadfruit ( ), banana (

), E ), salif ( ), and ilima ( ). An uncarved
blook of ha.rd. white wood from the sacred lama tree (Maha sps.,) m;_wr&ppea
in yellow ];am gsaented with turmerio, and conspicuously placed upon the al-

tar to symbolize the goddess. Beside the teacher, or kumu, connected with

the huls aohoal there were two types of pupils and geveral special oi’ficera:

The olapa wers the young initiates who were best fitted because of their
| youth and grace to move actively in the dance and %o pose and gesture. The
hoopas, on the conirary, were the older men and women who handled the heavier
instruments and ascted their parts usually while sitting or kne_aling: In case
the kumy were absent, his assistant, called kuma m, took charge. The
poopuaa was an officer chosen by the pupils. He executed the kumu's commands.
gollected fines and exacted penalties. He carried presents such as ge.rlanda
and awa ( ) to the kuahu. I'hemhpdanassistantmmrmg |‘
the construection of the altar, the _-p_q_q_nLa; stood on the right while the
paebpe stood at his left. The hooulu, on=tie-other~hank, was a guard station=-
ed at the entrance of the halau who sprinkled everyone with sea water and
turmerie who desired to enter. He algo kept order and daily placed a fresh
bowl of gég on the alts.r;

Aa the time arrived for graduation from the hula school, the discipline
was tightened and no pupil was allowed to leave the halau except for the |
most urgeht reason and thenm only if his head was muffled as a disguise. The 4
day before the m geremony, special songs and dances were held, Then some |
time after midnight, the entire company except the teacher marched to the 1
ocean %o bathe and purge themselves of any possible ceremonial impurity. This |

procession was made in complete nudity for religious reasons. Upon entering |

the halauy they were sprinkled with holy water. This was followed by another |

| period of dance and song when the kumu went into the sea alone to bathe.

-

During his absence, the Jumu kokusg, or ssgistant, was in charge of the hﬁlﬂ
Before being allowed to reenter the halagu, the kumu recited the pass-word.

| g



———

More songs and dances followed before the company retired for sleep.

At daybreak the dancers recited a prayer before the altar andi then reelin-
ed to their breakfast to which friends, relatives and hn;g experts had been
invited. The gi;ﬁ;g offering, consisting of a black suekling pig without a
blemish, was then brought in and held dowm by the kumu. The hands of the
pupils were laid on their teacher's hands while they consecrated themselves
to their work. The pié was then teken out of the halau and prepared for the
4imu, or underground oven ( ). The halau wae strewn with fresh rushes
and the kushu, or altar, was dismantled, another being built in its place
and decorated with fresh material, The kumu now granted special dispanaaiion
to the pupils who retired to groom themselves, for which they had had little
opportunity during their strict confinement to their studies for weeks or
even months, Anointed and bedecked with wreaths, the pupils entered the halsu
at the appointed time, being sprinkled as usual with consecrated water at the
entrance.

The cooked gilolo pig was then brought in and placed on the kuahu while
the sehool sang songs of praise to the goddese Iaka. At the conclusion of
this service, the novitiates removed their wreaths and heaped them on the
altar, Now the ceremony of ailolo began. Each movitimte received an egual
share of the pig's snout, ears, feet, tail, portions of the vital organs, and
especially ghe brain. This last, called lolo in Hawaiian, gave the name to
this ceremony. These were eaten as a sacrament while the visitors sang praise
to Laka. Thereafter the kumu lifted the kapy with a prayer and the entire
assmbly\maulgea in the feast that was spresd in the halau for them. On
this ocoasion, men and women were permitted to eat in commoqé A.few mo?s
songs and prayers followed, and thexstudents gradusted from the school,

Soon after, these new huls dancers passed out of the halau end performed
their ddbut before the assembled multitude. From mow on, they could dance

wherever they desired, free from all restrictionsa.

QK
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son's death in 1927, The following year 4ntonia Stlva, 2 Portuguese, made (5
sugar at Waikapn, Maui where he had ereoted a orude mill, In 18335 T-;M & Co.,

a £irm whish on ite failurs involyed the Hawaiian Government in gonsiderabla

| diffioulties, recelveﬂ a grant of land at Koloa, Ka.\mi) from the king £or the .
planting of cane. Thia was the first succeasful sucar enterpriss 5?5- the is=
lands on a large scale. Two years later the firstssugar and molasses was ex-
ported. Around 1840 abont a score of sugar mills were in operation, two rum |
by water power and the rest by bulloeks,

With the Gold Rush in Ualifornia in '49;agriculturs in the islands was
greatly stimulated. Not only sugar produced in the lowlands but even .-‘h:a.-t- ¥
and pota'{oes groym on the slopes of Haleakala were exported to the miners. !IF
Due to the decline of the native population and the Yarge number away from
the islands on whaling vessels as well as the exodns of many white men to i
Oalifornia in search of gold, the shortage of laborers for the logal planta«
tions beeame monte. This inaunsurated the impo{tatim of men from many for- J
eimn eovntries, The first to come were 195 goolies from China. They arrived |
in 1852 and proved so industrions that more were desired by the planters with
‘the resnlt that by the time of the annexation of Hawaii in 1898 to the United
States, 37,000 Chinese had come to the islands. Fearing that the native po- |
pulation of the Hawaiian Islands would be supplanted by an alien race of Caus J
casians and Orientals, the king tried to recrnit Polynesian laborers, Conse- ;
quently in 1959 ten Sounth Sea Islanders were brought here and during the fol-
lowing twenty-Tive years more were imported from varions islands %o a total
of erbout 2,000 men: Ag some of the Polynesians did not prove very aatisrg'_c_'-'l_;qry
as laborers other peoples were tried. In 1768 the first Japanese laborers
oame as a little band of 148 men. They, however, were not the first men of
that race o reach these islands in historiceal times, some shipwrecked fish-
ermen Pindins asgylum here as sarly as 1832, Then wit; the signing of the re-

unrefin
siprogity treaty in 1776 which admitted all ¥i¥% sugars from the is-

——

lands into the Ufited States free-of duty, the industry énjoyed a period of

unprecedented prosperity. This still further insoreased the Aemand for labor,
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in ;.‘i:luoﬁ with eontinental and pther stoecks. In 1881.. abont 690 1mimts_. .em f
from Korway gnd ahout |25 men, women and phildven from Germany. Most of these
. Germans settled on the Island 02 Kauai. The next group of Japenese that ar=

I piyed in the islands after thome of 1760 were about 2,000 who ecame In 1 8!-35;

I" . J
L -m ‘that time on to 1907 ¥apanese immig:cati[on was continuous; the lsrmt /
j ‘pumber of immizvants of that nationality for one year being almoat 20, ﬁfﬁb.

L
. In 1907 the first Koresns emme expressly as plantation laborers, in 1907 the

Pirat Spaniards 40 the number of 2,246, and fwo years later the Pirst s~ i
€ "a many of divers’ mc*a’ stoeks, algo added their gnota |

11906 the Pirat oame and from t?t time om im=' |

L]

g ilippinos
‘nim‘tiﬂn from $hose islands has been gontinuonus, By 1926 about 25, GGAwm

[ g‘ux_‘lcing; in Hawaii, emigrants ohiefly from the agricultural distrista of o=
‘eano and Visayan, Thus the susar indusiry is largely responsible for hav-

I inz prepered a unigue £ield for the stuly of interracial relations and @i~ |
_,ﬂi‘(__,_pinﬂlving the peaceful amalpamation of four great roces of man ,. nd and
"?miaxy raees. Tt 18 amazing that this most impartant soiansakﬁ not |

. .ra‘_p egented in the islsnds by an institution of tra.‘lnad sperialisty te con-
centrate solely on all _phases of this one mbjeu’c.
Iv-f' e

Mile ti:_m’ rages of man inhebiting the islanda 4258 thua ‘ehanging, the dif-

ferent races of sngar cene here likewise changed. During the latter part of

¥

|
‘the nineteenth cemtury, if not before, many of the old native canea were sradu-i
: oo~ foiled

ally being displaeed by more productive kinds,
ta be rescorded in many ceses. One of these early commeraial eanes, popularly
' palled by the Hawaiisns ko ;p.:g,;gg, was most likely imported by the Chiness,
probably during the time of the semdalwood trade ( ). Another, called Ia=
' haina cene beganse it was first exfensiveﬁ.y gram%that vicin"‘b; on Maui,
Wes gasket=y imported from Tahiti apewsd 1054, "This gane soon bnuame very

papilar becanee of ita high snger content, hard rind resistant to meny ingect

inguries, and rapid growth. It displaced most of’lthe earlisr types growm on
' . & J
the plantations. Then, sbtout—t963., 8 Toot diaeaseu;@;h attask’_%the plants,

R
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!:hm 'nhmtening the entire indusiry with failurs. cana aempamtﬁraly ~1nnm
s malady, such as the ¥inds ¥mown as Yellow Galadnnia and K-—( IJ?, were

anted in its stead. The latter, ig one of 5,000 secedli

m developed by the loges experiment station. proved to be far
‘superior to other forms of canme in many respects sm.d;! eonseguently, is w:td:‘alf*

.,Whe sxperiment station ancoseis in breeding atill better forms, !
the alder panes, in surn, will be abandoned, By breeding, by the control of '

insept and fingus diseases, by improved methods of culture and of ‘application
of fertilizer, as well as by improved prpeesses of sugar mq.nuiaut\u-e, fh! —g ]
average logal production of anear per acre eas bhan one ton for the mmg
‘021 750 @mm tons for the arap of 1900 £nd to Eﬁﬂ‘ |
tons for that of 1925, The amoint of snszar shinined per sere of sane in tﬁg |
Intter year ranzed, hovsver, from 2,50 %o as mush as 18 tons,

E Today sugar cene is plented in the islands from mesr gea level %o &R eleva=

tion of ‘Abonk 2,000 feet, It is the nsual practice Yo plow the land to a/depth
ofong sud a helf to two feet, This is done with a itractor or mors eomnaxy- |
Wit tmo ‘ateam engzines spased 1,000 to 1 , 500 feet npart in the fiald, ﬂmge" |
Arag aﬂplaw?mﬁ-@a} back snd forth between themd For ylamio,. !
|

1ng. Purrows 18 inohes desp and svrosd five fest apart are Hpefied and inte

them & eontinuous line of so-odlléd "desd pieces™, hetter known by the Hew-
aiian neme rm;gg, ie laid, Eagh piece, prefersbly takem from near the |
%op of the haryested stall of cane, ia sbont one foot long snd carries a‘t@
least two nofss with their atisohed E_mi; The pulapule is '-the'n‘ lightly eover-
b0 mithe01T mulweist ferigetal BoeRliiingd e straan oF waterTun over the
to;n: In rbout a week's eontinnouns atand of buds breskrthrough ’the asurfaoe ojf'
the goil, This cane is fertilized, irrigated and aultiveted from time to
time., While it is young, the weeds are ¥illed by hoeing or by spraying them
with a poison made of arsenic and onuastic soda. This latber practice neces= ’
sitates the posting of warnings alonz sdjoining rondsides such as "poison
grags", As the csne ineoreases in gize and shades the ground, yeeds beconme |

less tropblesome. Seversl months before the time of harvesting, irrigation

Y s IQ
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tly colared, this plant ia
itny, sesdfitre font
more than a yaar from tha nper par of
o holA ghem 1 hie snverted b
astached by thair bases %o, the
are onrfously held to £
oral enyolope,
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HAWA LIAN mmmns |6 ‘a ¢ 3?11
The Hamiian u.ncinia. _l]ngj.nn ngu,gm Kunth belongs to the Cvyperacese

Il or Sedge Pami}.y. It grows usually in the raif forest and may be :l’o_\}_,nd on
Kauai, Molokai, Maui, Lenai and Hawaii but not elsewhere. It is auibe common
{ in the tree fern foreat and in the vicinity of the Thuraton Iava Tube in the
Kilanea Section of the Paﬂﬁ?:nga‘::égg the Olinda ?1pq§ma Trail not far from

the boundary of the Haleakala Seotion on Mani., Though superfieially resemb-

ling a grass, it is an entirely different kind of plant, i
{
L&
Unoinia is related to the many seiges of the continents called Carex.
Jbears

| Unlike these, however, each of its numerous minute dry fruits (fig.
. a sharply curved hook at the top. This readily catohes in the fur or the

Panthers of animals Ewhé_a sgatter the pontained seed, thus aiﬁinq the plant

to beecome established in regions where it has not grown before,

The ability of the fruit to eatch on hair is so annoying that hunting

| dogs who Imow the plamnt from experience try to avoid it. 4n idea of what
the d.__ojtgs must feel and &f the efficacy of this method of plant dissemination -
may be had by drawing the back of one's hand or Aem across the ripening

fruiting stalk (£ig. ) and observing the number of fruits that attach

themselves. 1|
|
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‘Lin Eiw Islands between Formosa and Japan, 4@ ment fslands of the Tndian W
Opean, and even M-dammacar. The asennut, befors the dispovery of the Hew
World, wms not only fonnd wherever the crab existed hit also in northern
mamua and in isolated reghm in ld.‘rtaa. fhis pxtensive Papje

eanuh palm iz dne probﬁhl\y to the fibrous- that can float

| P/ A ; .
! ‘the noean,and moze% 0 the o lynea*mur ‘gome clasaly ualatuﬁ j

their long y'ayé"gaa 1o meny lands, This mifht explain why the sqoonut is Jmown ’ |
practieally throwshout its rance as niu or a variant of this name. Even asl P
:tm:- ‘wesat as Luaaapanonr the svernaenlar name wua<nin for the scpconut shows
this inflnense. #ia, meaning™ew", was obyionsly a Malacaey wara. prefizea.
that of the inyaders who may hawve brousht the aoconnt with tham..

A -ﬂoa,orﬂing ta tradition, at least the large-fruited twvpe of doeonnt movm ..
' ‘as i polavola was brousht ‘i_a M1Mﬂa By the early Polymesian mavie
I ‘gotors, from. Balabala.. an isiand mot far from Tahiti, Defore captai?n Cank's, «
mmins, the lmwaiians alan !cnew a few other kinds such as the mm with.

|

F

'[ : colored fruit and the nisa.l.gig with yellowish fruit, Elseghere in its “j
raneco ﬁ ig Tmown in meny other varieties and Forms which tha natives not !

1

only eall by dimtinet names bnt wae for Aifferent purposes, o

4z theze islands are almogt tno eold for the ooconut, it grows Lossdds
best on the warmer, laewa,rd gide 8f the Island of Hawaii, fthe most sontherly |
! of the lentire g-voup. dsre ife trunk may be scen standing netuslly within -
reach of the onean anray as #ell =3 &t higher elevatjinns: In thyait National. |
Fark it i= Panmd only near the shorelsonth 0f EKilawsa Orater. It is & crage-
ful 'pa:ltn usnally becoming sixtv o seventy wears olf though, feses ionally,

individiel ftraes live & hnmdred wvears or lonser, [he a1 ender frunk riscs as

migh a8 a hunired feet from e swollen, inelined, base,,
Arre W

the massiwe crown of leaves of whish the lower

. [
These leayas are ten 5 twenty feet long end besr approximetely one hundred

‘heevy leaves and wnsuslly a 27op o huge fruits, posaibly Pifty per yesr, is

|
|
leaflets on eaghsuide. The strencith and elasticity of the trunk bearine snck ‘

b ) 3 b E ¥ v
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Have developed infe fully srown fruits known as soconuts which are gmia.tpw_._ . .ﬂ

-

1y ripe abont five months lnter. Uechnionlly, thene are not nuts at sﬁl‘{; g 4
rather drnpes; beins oharactsrized by an onter fibrons layer or Thusk” that,
surraunds an fnner stony laver Ap "whell®, In the Malaysn nawasi variety,
aurionsly gnoush; this husk is setnally edible,; The =hell of a1l eaqamw
marked with three "eyes" near the stem end,, Theae ars germinal pores azuéuﬁm
tissie. Through one,whioh has 8 plug that 1ifts out with oomparatively little
‘preasure from within, the single seedling forces its way to freedom. The two:
remiaining, vores are useless to the nlant, Diey ave vestizial atriptured.

of jua'-t one.
Within the shell of the coponut lies the vhite Mmeat" or splid eﬁainsnm
whieh i=m mot partyof the embryonie plant dbut merely food for its ﬁwa’iopm:@

“smbryn, itmelf, is a minute atrueture imbedded

/ in the an&aspam near the "eye". The liguid, sommonly termed "milk®, whish 7

3y Sl
f£ills the usﬂty of the ynune ghaonit is 1s.!rewisr~£-1 TEt ig the liguid

anilespm
I n.lli.ng from the tree, the pondarous ssed is well pruteote:kfrtm sraéih

gins with the enlargement of the ‘embryo and the growth of its ﬁ.rs‘t leaf ';ap
of -uems

eotyledon into the scayity surrounded by the =31id endosperm. Iatea
& foliar structure, this asotyledon is a white, spongy sphere; As this an-'_},g_rg.-a

es and presses asainst the endosperm, the latter disappears. This is because
the hsustorium f£irst secretes a chemipal sﬁbstanc_e-, or enzyme, whicii--"ﬁ,-’fggoifﬁ:
the @olid endosperm whereupon it is readily absprbed and uszed as food, ﬁhﬂ'a:
this i3 eoine on, the stem of the seedling prows throush the "eye" by pns_t_'m:ii:g'-
‘aside the plug. It then procesds to Bore thronsh the husk 6 fresdom. Mean~

whtle, raots have gromm from the stem, just beyond the "eye ", which ramify
thronshons the hnsk for nourishment !;nﬂ moi=ture, Finally the haustorinm de-
geys as the .parentnl nonrishment is exhansted, the roots penetrate the soil |
for mineral salts, and the stem unfolds its leaves in the =unshine whers th‘l-.-
[
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oan synthesisze food to maintein life, Thus shout ten months after M}rﬁmwi
bagan to germinate, the yohng sosonut kea beaome esteblished in the -qn.i?ii: )
The ooopnnt wns one of the most yaluable nlants o the &i‘#iiﬁn's‘ Dogas-
] tot&.ally ‘Bhe frink was hollowgd ottt and made intp & neRnpe fermed m The
!9;‘“. { ), & large dArum, was mada prefersbly from the hollowed ‘I'g;ﬂ ﬂ
}:‘ -~ tha_.an:nomt palm or breadfruit tree. If mede of palm wa@d-, it h.gd‘.z'mtmla
1y beausiful grain due to the wondy steemds, pr £ibro-veseculsr 'bumu.esr, that
ramify throngh the tree.
'Thauoh\bha leaf of the ,nq;.; ( ) vina

llaad
etk ST il
its flaxi ility;‘ﬂuuemrulmts belug ﬁbﬁti:ﬁ |

nﬁx{ha were alsp "rmm@a the/xermeis 62 Faahai maie - 1e mmmpg |
torghes (). BessusSe of their stiffness, the midrihs were Llikewise .ns.n@ {'
i nian,This consisted of bending them in the shape n£13
in hands. Upon releasing them snﬂ&enly, ther aprang slastisally ﬁm ’ﬁé*

uinrﬁ“es the mooomtt or & vpiese of bambon was made into a musieal ingtrument,
’ L ;Eteh resembled a jew's-harp, one end. being placed hetlween the ‘

;meﬁ e en'tire leaf, with the braneh of “the ng. () sdaa symbolized

%‘?;rmx u&fﬂ}e racent ':imea , the Hawaiians wove hats of meh fine texture

7@ to be impervious to rai.n. The leaflets were first slit in half lencthwise

t0. expome tle £il{form velne on eaah =ide. These wers then removed £rom the
,-\1::’23 HDTEMEYYHHE by Arawing & needle-shaped pisce of banmboo 'trhrcuf- he tis-

| aue a‘tl:" ‘the 'l.-me-!‘-latsfan egch midelof? them. Affer the filters had been afﬁjﬂbed,

ll waghed B.wl drigd, thev were suitable For “anring into the hsatz, Thaee were

| Jnmt bR, fﬁﬂﬂ :‘Thr.r tn »1~m§a,& e, e i = Gondin rader,

fvery part of t‘m conanut fouit hed ihs umes, The "t:ran"n 2® Piher psbm-=
Ao e e o dlialie . WM&
osing the thieky hnak : . ke a
b the' 4 c Sk, A8 tar Deins separated, m}zvo ie or twisted into

gord ealled aq‘hg or aba, anid sa=s mede into Tops on l'fed M ‘hessg

were ‘-lﬂa“l senerally, in tying, as for example, the handle, or to the =tone
; Ak, Blaiota Avene ol Fih Trt_?*-f‘m st Miviweatbviad. zub‘ tH.J averd
adgg or 1. Fer—weRe alse made into nets ) for earrying calabaahes and

A
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the pillow bo Bo.elepi on syery nt -ﬁt, Inetead o2 the bonew,

L the prlm of the hard ifonld Beoent off, sclisd and Arsed v tha sun

‘afd then ia%en ko bed. Bhe palmy of Ceptain Cook were thns Draparad ater

‘Fenth whian wng SiNasvAly Lemertef by bthe gopd natured Hawad '=..:m. Mege
s o ghe Aead. mrn Dreserved- qw..um devobed i1 Sich m t¥me s thate




™

 those ent ot risht ansles to their length were palled mm and nsed by

r‘ aﬁma to manivulate the large drum, Pmtw- that might be standing on hism l.aft

Those ont in half lenrthwire were Sermed ol3 and re=srved for the wielm '
"

the others. Parts of small ooconuts 2 oft
.#, ,(.(o ,uM'«e} o Mt
en handle served as spnons for ladling ont food. ﬂw-l-u werse even' u.ui'l gq

nmiteispl in-traments. The __.l.?. ( ) was 8 small Arum meds fromlthe shell 1

‘whioh mave it its name. The end containing the "eyes" was removed sni the ve=
m’inder enrefnlly smoothed and polished. [he opening was then ti{:ﬁtly-;cuferéﬁ
e e v ih o wona sualéilesn £ish as, for example, the Xala (m ‘
‘unieornis (Forskal) Shaw). Tile skin was pladed in mait"on while moist amd

‘flexible, and fastensd 40 a ring-shaped enshion of __m. the mg.h& that

‘enoiroled the orposite end, The natives sometimes nsed the aum, pilali, of
t'hs‘ﬂm'i tree ( ) % £ix the drum headsimore secursly in place, In using

‘the m it was fastensd to the rizht thigh of the performer, This hs then
jle&t,,li.ﬁlLB thong of fiver held in his #isht hand. In this way his left wmm

.%mu was yet anpther musical instrnment, Ii 'ms made either from a small

_'i’p‘spnﬂ% or a amAll monrd, - annieH, mocomits }rei-e Porbidden az food

pmeft. Thi= enstom was connegted with the Xapn systamﬂ EEE.

The cooonut at & nertain atare’ is completely £illed with the milk", This,
"bei-ng =lightly =mweet and delieately flavorsd, forms a wholesome, germ-free

3&.-:-1:;\:_. As the mut matures, the milk loses some of its sweestness and 'hee&!meg'
somewhat elowdy. At the same time, the solid endosperm, or "meat”, develeps:

This at first has the consi=teney of oustard and can be esten with a spoon,

Fovm i toxtime
With further deve"npmem th;) ?at becomes cheese-like and Tinally ao=ny,
SR A il
din whioh state it 18 ams 7 ‘ha Haweiiana not only nsed the milk

and meat of the eoconitt raw &8 food bubt also as an ingredient in many ocooked

diqhes\‘bf Mﬂoma t"e“ are worthy of trial in Caucasian ﬁ.nrl Oriental homes.
Lo

[

|

Eulo lo'was a pnidine somestebéam of coconnt snd taro, fhis was made by !
gog\pm the meant of a ripe ococonut ssmminst & roush stone. Tha jnise soueek= 1
AN —

soraped -

nto a calabash was then mixed with 1'51‘-'-‘.{(5-'-‘-1‘0- This mixture was

zed from it i i

han cooked in the imu {

aiee, wns made by snbstituting bresdfruit (

), or nsotiye oven. A similar pndding, the pai-
} for the taro. In the aase |

hey hand, sweet potatoes were sed in place of the 1aro,
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ihe meat of the coesonut as well as thet of the kukud ant | Y.both rich ?;‘
¥ L
in 011, were sometimes ohewsd and smat over the sea to gniet its Tipples. (To'
‘61l the hair pieces of cosonit meat were Arvawn through 1t or phewed meat rub-

o % ,‘;&-"‘4\'.1 L, ’JLHJJ

—OaLan, s

_‘7‘?’%4},&‘ }_‘.ﬂv,ﬂ-t/(a... /l';-’/!r“ﬂ.-t ey lf
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<t
of
L=}
e
o
o
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e
=
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=
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et
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=
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A jy |
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mor sheaper, it is of grest magnityde. Tbe

<x u“ﬁi‘,ﬁ_m"ﬂ_’ﬁz_-w door mats, brishes and similar artioles, ﬂl@-%

the drisd maﬂ.t jormet-eapma, iz nsed as food aygs 2 gonrs og o1l for Eoaps
2 and mrgarinea. Unfortimately, to gadin the best gaality of l’ﬂ the nuts.

must ba harvested when yonng , at & time when shefr meat wonld dry into the y

poores t.,lvullty of noprs. If, on” the other hend, a gcdd. quality of ‘eopra- i! '

deaired.. the muts must not be harvested matil fully ripe, At that time the

husk is.s6 'ofii thet the pair derived from it is 400 hard and brittle to be

4;2 miagh mlu.e.

|
|
&t —Em BAs 10 the Pully ripe cooconuts. a.xfa prezamm
_'-guhereﬂ. prge ‘evEry two months from the trees in the plantations. Dhig is
lsborious work that pannot well be ayoided, In Sumetrs, to ba sure, manj_ceyu_

have been tauszht to alimb the trees, twist the mute from the stem, and throw

them to the ground, Bub this ix}?enimm method is far from commercially pm-

ticah‘nla. “he shelled nuts are oragked open snd preferably weshed ©o remove
‘the film of sweet milk whieh forms & good bed for the growth of injurions

bactferia and molds, The pieaes =re thgﬂ 1aid with the inner =ide to the sun.

readily removed for furthap r’lrv'*n.o-. After about five dn-s. "fé} ther permit-

e ﬂ

GlEed Lg
ting, the porra is |1ndqllv'\ﬂw*'f‘c'191§ drn‘?

v-m ~p ’

&)

A lates

eon™

teins little water and A4 to 6% oil, and ’q ready for shipment to the fme=

(=W
tory, i thousands of miles away. there it is grated and freed of

I "i’ After the firat day, the dryine meat has partly curled from the shell and is
|

~

D

0

L the desired oil, |

. : : J
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%@ TARD or ¥ATO ) [0 b & yg-
The ta.re {5 native to the Emat Indies hut h-ts been tarried by the ilym -
1anis i1 their misrations throushont the Pgoiftc. Thus this plant reached |
these islsnds with the early progenitors of the Hawaiian rage to whom it has
long been the most imporiant food plant, By the Hawaiians it ‘g ealiled m
while teahnically, ncoo?duur to the most recent research in nomenclsture, Zﬁ

mst be Imowm as cg,lgg um eologagia (J- ) W. F. Wright. The plant bsl "Iw
galla 1lily and the |

the M or Arum Fmily and henoe is a relative of theyelephanta u&r.ﬁm 1]

as g ornamentalfon the W and of the Jaock-in-the-pulpit which srows

wild in the woods of the emstern part of the United Stn tes. I

The taro is a typical mareh plsnt bearing a short; undergrsund stem, or
rootstoek, which {s nsed as a storage orzan for the =tareh produced 'h'y'! the i
leaves. Die o the sconmilation of this sharch 1t svelld e eiy, The or= |
iginal root deeays early in the life of the pliant and is replaced by sa-aali— I,I

‘ed sdventitious roots that arise near W smiﬁna.thmoilm sten. The
‘leaves, borne in an uprisht eluster, a eAn Te or less nmumhaaﬁ‘ Thair
‘stalks are grooved on the inner side and here the young leaves, longitudinally
rolled toggther, lis for protection wntil it is time for them to expand., Whe-n
the plant has attained matnrity it produces a flover stalk aalieq‘.: "p_sdtgi;_{slé J
which is somewhat shorter than the leaf stalka, Near the apex of the peduncle

?'-iS'a. greatly modified lsgf,mﬂ spatheywhich protects the actual flower

cluster within., This gonsista of an ersct stem, the gpadix, which ‘b_eaw thres

’ kinds of flowers. Toward the hase 1lie the pistillate, or "f'ml’g'.*,_
flowers while on the npper part of the spadix lie the staminate, or "mala™,
flowers, Seperating the twa kinds of funotioning flowers, is an ares of stam-

inate flowars whioh have demenerated and therefore never produce pollen,

The taro is consniencusly fres from injury by inseats and herbiyorous
largely
animals,. This immunity fs,dne to the vresence of innumerable, minute cells

soattered throu hou1_:_aths ti{aquus. each one f£illed with scores of negdla-
[Tl Wl [
shaped cryataisﬂof caleium oxalate, As soon as the oells are wetted by the
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saliva or body Jjuices of mn insect or grarzing animel attempting to! ea‘l.‘t‘iig |

g _

‘plant, they foreibly expel their orystals. How ef’ective these cells are in };‘
‘preventine the plant from being eaten may be fested by tonching the fommie .
‘eyer so sently to the sut end of the stem, In chewing part of the *piﬁ'ﬁ&,\tji_’q'
hning- of month and throat wonld he very pninfully irritated. These m.'lmr."_' .

| .orystala are dissdlved in cooking mod the plant thus ren‘ﬁereﬂ perfeit'_

-.1”3. Ehe only tars mow in the isilands whieh has =m0 few stingine gs
pan ba eaten raw wi thout pein is not .8 native plant, but qw .

from Japan in recent \rears. L

4 : . -
Stnee the bage of the taro is usually eompletely burisd under water im N
£nu1 mud, ‘it is deprived of oxygen, s aucesa fo this clesment is necsgsary ‘-J
for ‘the Life of =ll oslls, the oxyzen must be sondvcied 4o the subterransan L !
. part of the plant in some way. Ihis is sgeomplished by means of lerge pansls '

- whish pasa Prom the leaf-blade down the stallk to the swollen rootstook tm_sggg
 whih the air, “ich in oxygen, o=n rAgdily pass. The leaf-atalks owe, obyi-

|

|

M%‘%’eir sponsy shardeter to these abundant air cenals, : |
" The taro, 1tke the banana, has been oultiveted by the Polynesiins Tor stch
‘an mre&ibly lones Uime that an untdéld numbsr of horticultural varietias have

-.a-ni'agin@-teﬂ. . In the Hawniian Tslapds slone, more than thirty kinds, pc}'@sagﬁ;iihg% ”

‘Werions noticeable sharacteristics, were Jmown to the netives by neme, They
‘Were propagated from arowﬁout from the old plants or from those gut from one
year old rootstoeks erising from the old plants. Most of these kinds of taro
requira "m"arshr soil for growth., Where this was not available, artﬂ:miﬁ

{
|
mArshes, or loj,. were made with the nid of icrigation and the taro planted on |
mounds built up within a few inches of the water surface. A few kinds wouii. |

|

_grow in the dry earth of tHe uplands withont speoisl proteati on, thonsh, to

gain a better hervest, it was customary to cover the ground-:-snd the stem of
. ‘the plents with the fronds of ferns like the sadleria ( )

As the entire taro plant furnishes £ood for man, it has been estimated that
from one sguare mile planted to this orop and diligently enltivated, over
15,000 people could subsist for an entire ysar. The starchy rootstocka, Dopnka

larly ealled "taro rootM, sre thoronshly baked in the imu ( ). Then they
Y ars JAXAFA peeled, washed, and ovmded () with a little water into a hard,
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_ dongh-1ike paste on'a moﬂen trongh galled mz*(t?g. th & stone &7
pestle Imomwn as M\umvn (2ie, ). In this =tats, onlled m the I_;I_
taro will keep for several months if properly wrapped tm'la i ( ) leaves,
If 1% wvas to be =0ld, aipan wms _ﬂ;;ﬁ;u 1p in twenty or forty povmd :
bundles. This mn ter_i;{l ::n%ﬂlly garried n::vi:\::rneys andi then sont‘ius'
enten in that state, hb(;. hawever, aipaa #s allowed to ferment for l'fﬂ o
days before .t; .anﬂzuutaa with more water. The 'esnl‘sing ETAY grnel-u‘.h |
paste, called 11__1, u then saten e0ld and unssasoned, The Hawaitans inﬁeﬂmgs
sipped it from the rim of the palabash 4in which it wms contained. Most com-
monly; however, thay Aipped their index and middle fingsr into tha zoi, mayu-
ed them aromund inxam.u.ll sireles and then with appropriante manipnlations sty
them into their months, The aghering pol wes then suoked off with the lip

How poi is wessdky mAde by meohinery in a more hyzienie way and aomnl'i
eaten with a spoon. Today a plate of poi omn be ¥ at most restn

ally balred and &:‘iaﬂ_for Yeeping over long periods of time, I 1;11 = s‘hata £
- mmuﬂ _g_g. Kulolo was a pudding mads of gra teﬁM 2 anﬂA =T :
Aeooked in a calabash in the imu,
The Hawaiians In the early days were epicurass in the eating of B.eg mea.t‘,

the necg‘bcmglly eateemed I‘c—EﬂSuoh a dish is not revolting whm:
ona realizef that nertain small doge were especially raised for this pm«pos#.

U= A et

Wmua were sometimes lcapt in spesial }ennelaA were fed

only on vegetables, pnrtianlnrly the taro, to make their flesh mora temler

.-.'ruff?.-o Al g ﬂ"{‘/ iag Lot "*"'"""A‘\ am“fﬁ

and delieately flavored,
The young les? hlades of tarn are gathered ywhile yat tishtly rolled to- |-

|
gather and enolosed in the srosve of the nld leaf stxlk. Before coovking W |
the lower epfdermis of their midribh is strirped off and dimanrdaed. This dish, ’
tnown ‘aa @u,ﬂ?-.teh name is alsp applied to & native feast, is paten like }

spinach, (\ |
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= p——r - = -
e entire flowsr alustsr of the btaro and its stalk s oa

-

'e@tm-a'- The patibles or leaf-atsl¥s, onlled aihiba, of the taro wers

£resi of their epilarnis, onoked and eaten liee=—suinmeh, ]
M is a speaial som‘hinahon of taro snd pork. The uﬂ“ 4 zﬂ!_b -

1saves are first flattened ont to form a plate or container, Upon

3, is then ‘sl}imd of superﬂuuua material at the top before 4t
| in the m nsuslly next %o the pig, Such pnckages of laulay are
mae mug}z to serve a single person, Cooked in this way, it h
:ﬂa'wor. gm was the term given to the entire taro fops with thei
" ‘hawam Ihis material was often stsamed and fed to pigs,

I ?éﬁf&ﬁi -beimg & f00d, taro had other nseuﬁhe cut roptatock

tied at the ﬁg; with tha rnp)e— like 01@ leaves of the same plant

m{ } tagrbﬁar u‘h’ ta sine patu"hes of kapa té torn sheets of the !m
material, Raw taro srated and then oooked was nsed, as descriked elsewhere
(), as bait in oatohing the pvelu,William Ellis, who Eesnly obssrved thq
.I!awaiim over a century ago, deseribes how taro was used in ommenting
their gourd oalabashes, some of which had s.capacity of foun or five s!tllan\s.
- "Mhen the(galabash has mromn to its full size, they empty £t in the wsual
manner, by placing 1% in the sun till the inside i3 dscayed, and may ‘beﬁiha]:m
1111_1_;: The shell, whioh remeins entire, exsept the small verforation made at

the stalk, for the purpose of diseoharsing its contenta, and serving as a

month to the vyesmel, im, yhen the salabash is large, sometimes half an inch

thick, I oder to stain it, they mix several bru.ised herbs, priuoipally the

Aaus A :f_;:_ -:wn ,_ﬂ‘wu. bt /aal@"ipf‘ﬁﬁ M éﬂl—‘)

el e T Rl
Cayy f gL .
:?;:% -nuik :af_‘.}cg nu}f‘ua 5{‘4 _4;:2:_ -c,,e/w m} jﬁﬂ-t“j"u ;
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of dark ferruginons earth, D&

stal¥s and leaves of-the uru:;r and a gquantity
with water, and £111 the vessel with i%. They then draw with a piege of hard
wood or stome on the outside of the oalabash, whatever fimires they wiaj:‘.; to
ornamant it with, These are various, being either rhomboids, stars, qtmi'qa_,-
f or wave mnd straisht lines, in separate asobions, or crossing each other at
right snszles, gsnerally marked with a great dearee of acourasy and teit_'e'-:
After the colouring matter has remained three or fonr days in the ua,}.abgshiq,
they are put into a native oven and haked. "hen they =re taken out, all the :
parts previonsly marked aprear beautifully dark brown or black, while those

|
plages, whers the outer akin has not been broken, retain their natural b |
bright yellow eolour, The dye is now emptied out, and the calabash dried im ol
the sun; the whole of the ontside apnears perfectly smooth =nd _ahi-ﬁ-ﬁg‘,'. wnile d [

the golonrslimparted by the above procesa remain indelible,"
i 'mu..pm-ﬂ—tho'ﬁro was =8 the staple food of the Folynesian just |
| a8 bread is the staple of the Gauda,simja_;nd- ricg]_or the Oriental., An idea of {
the importance of taro in the diet of the Hawaiian until relatively recent ‘I
* times is shown by the objection many gave a century ago ng;g;lt..visitiﬁg |'
England - that taro aonld not he obtained therel 1|
1
|
]
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PINEAPPLE ) (o 4} & ’3 jﬂll

The tinsapple ig best Imowm seientifioslly as m ananas (I. ) Cogkar-
#ll, It 49 such a well-known and important member of the m:_ug_m bhat
it has imparted to this entire group the common neme of Finsapplu Family. The

)\ M\Aﬂ.&.xu—
t thgme® nnlike most of its relatives, is a larpge, terrestrial, rather

variahle herb having a shorf, massive stem. This bears stiff, linear leaves,

sometimes & yard long, in dense spiral arrangement. These are grooved. in the :
eenter, and armed along their merging with hooked prickles, in that 1"&&3’.{1}"@
resambling the leayss of the hals ( ), In the axil of the elasping base of

these leaves are dormant buds and so-called adventitious roots. The latter,

shown Mv boveom-ofthe—ildustrasion after the removal of the lower
7,
leavest, are of grﬁt valule to the plant. Dust and dirt may be blown b@ the 1

wind upon the leaves to bs utterly useless to the plant. But when it rains,
sush material waghes down the sentral groove to be retained by the clasping =
imu; Here the adventitions roots are enabled to absorb the water e.ne.-m » W
soluble constituents of the wind-blowm particles, thareby a.dding raw food to ‘
the plmmnpply m aom% from the ground, - ';
it flowerine; time the shortened stem elonzates to becomes several fast ml

The upper part enlarges and develops into a variable number of purplish flow- |
ers, eagh borne in the axil of a single degenerate lenf, termed a 'br_a"s_‘b‘_... The

vemarkable fact about this flower cluster iz the firm unisn of its main stem

with the lower part of its maxillating brasts and the lower part of ita fl.ﬂ.awé- _
ers, This is plainly shown in the longitudinal seotion of the maturing oluster ]
figured ( ), the wilted part of the flowers showing sbove ths free part of

each brant, Surm.nu.ntmg all, ig the continuation of the stem bearing a ororm.

of small Ielg.vea

WH:___E d;;(l only the individual ovaries of the pineapple plant ripen in-
to fruit, bearing hard sesds, but the bracts and the main stem likewise be- il
come fragrant and filled with a aweat, scid Juice. The latter is the "soras™

(L7 l‘{(,l_/f

of the pineappls, familiar to everyone, The entire somplex structure, ‘mow’n i
commonly as the pineapnle proper, ia hotenically termed P ATresate fruit. . !
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In the wild state, no doubt, this wss an atirastive fond for varions animals
In gatins it they mozt breask off the terminel crown of atem =ni leaves. l?n:s
srovn, practiscally no matler where it falls, will strike rnot. Tinuil', -f‘f"-cap,d-
Aitions are fayorsble, both sexnal and asexudl reprodustive perts of the
plant may be dfaseminated hy the same agent at the mame. tma.?\this plant
is probshly devrive?y the Tawaiien Islands nf the visit of a snitable. ﬁl—-'
‘sest 0 effect 'p'al-}inatlon.q_ft seidonm mtm‘eéﬁee& (ﬁg_. ). HevertHeless,

A
abortive cnes (fig, ) may alweys be seen by slising the fruit,
4 he pineapple is a native of Brazil whence it has been widely dzﬁtmm :

'It m{:ﬁtensi?ely in thj,‘" g%en throughont the tropies and sub‘kzagiaj.f &
w
wm 2town under ' glass in Frenoe nnﬂ Englanﬂ. ag early as the latter mﬂﬁ
J .
of the &iqhtéem:h century, As & . - anger cane ( ‘J, ﬂw .

coffee ( / end X the pigoon vea (  J, 1t is not ¥nown when no: fﬁm";-
wh :ia the plant was first intrmiuced i,nta hese iglands. That it mﬁ‘

| e
3 !dwhnﬂ%‘ wms brousht here on & shinpwreeked Spanish vessel he*’brn Capt e ™
—— e
@k’!s._ discovery of the 151_51213,1 It is Imown from Spanisgh regords that ;

Ve eaﬁ'u'ea' ers

de Saavadra and that two 0% these never reaghed their d=stination. I&:rewex‘ur J

in the reiem of Keliiokalom who was born about 1500 a strange vessel, _a__fg
Hawaiian tradition relates, was wreolked at Keel in the Digtrist of Iol_:lg:.; Jhi=
might readily have been one of Saayadra'a small sgu.ﬁ.dron:

Hala m the Hawaiian name of the pineapple, thoush if proves it ex- |
ntie oharaeter is rather an ambiguous phrq.ae. It memns either the "Tahiti
hala™ or much more likely the "foreien halal, Kahiki (% and ¢ in the Hawaitan }
language being often interchangesble), to be sure, oripinally meant Tahiti,

& .I.
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the tsland lagt visited by the Hawmiiens a.raumi the tyelfth sentury, But mﬂ"
4time went on, #¢ knowledge of that comntry bacame more and more vague S0
thet by the sighteenth centiry kahiki meant eny foreism sountry whatever,

th‘l:her this foreisn conntry heppened to be Tahiti or not may never ‘ha 'mlvsd;_

| Apeordine 4o written reeords
[ ? pRne f£ifst white man to plent the pineapple in the islsnds :h“ Don ith;rin
Pm
( ). This wae done in 1313, thongh the fawaiians had been growing & ina l

J semi-wild state long before., from Will ia.m Ellis, who tonred the Islmﬁ of
Hawait in 1824, we imow that "oranges, limes, citrons, granpes, p‘hi,é@iil!lﬁ!- ‘
papaw-spples, eugumbers, and water melons, have been introduced, anﬂ.. except - .E

|

ing the pine-apples, thrive well.m A year later Andrew B}.n'xsam. ﬁutﬂrﬁlfst on
“the Frigate "31511113."5 reported that in Honolultt ------"pineapples and some

other fruits are to be had, but not in abundsnce,™ Hlsawhere he mentions the
Tineapple as one of the introdnced plants, These plants, of which a typtoal
sne is pilatured on Plate |, produse rather small but very fragrant, sweet

fru 1}6, They may be found near sea level usnally ag eseapes from early e 1
‘oultivation by the fawaiians, They grow in numbers in rocky plases on the 1]

ﬁiﬂnﬂf:nf Hawaii in 'E"\ms. v ot -fayr from the Fark boundary, as well gs in an!, f|

where thi M‘ns daylreceive aonsiderable care from the Hawaiians; they
‘hnmm frnn a well-drained Wt forest in Wailan Valley, Inland of Hola'h&i."

fon the' Island of Kausi; snd probably elsewhere. From these Kona plants Capt., |
John naml_l_, an English hortieulturist, established in 1885 the first reasl
pineapple plantation. Thig sonsisted of about five assres located in Yanoa §
:\_ta.],:i.ey. Island of Oahu, fﬂutrpe of pineapple, howaver, ss'.’no-t the one so

b ‘extensively planted today for exvors, T

Ihe pineapple for whish these islands are -rellﬁmwn, ig &emgf;;;ly im=

proved p—ed-nmwishe gariener. One of its sncestors cams from the viainity

J of Cayenne, French Gniana, and from there was introduced into Franse in the I
early days to be rrovm as a hot-honse luxury snd enriosity. Some of these
Er'emh plents were broushi to Kew Gardens, Ingland, where they were probably |
orossed #ith other South Amerigan =trains, The greatly improved offspring
were later shicped to Quesensland, .-'Lustralia}anﬂ. to Jamaica for planting on

8 large meale, In 18% plants were brought to these islands from Jameina by

i
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tumpa, ‘a8 the ‘deme implies, are the bagal parts of the a1d pi'afiﬁﬁ'é.'l'
se were £merlv much used o prodtice an additional savply of plants for
- -a&ﬁiﬁs out in the fiem. imen thg’ sungkers, orowns and slips are ready for

?ﬁm. the Tows are sovared with 4 gpecisl sirip of aftrong. papez;/{naﬂ.ng

& =
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| @) " pramEmma or vkTKIf) s Hj & o ‘
About Zifteen kinds o'f dianella are found in Asia, Australis and Polynes=

ia, A1l are perennial herbs with short, bramching rootstocks, harrow leaves, |

and usually bluish flowers borne in open clusters. From the character of the

individual flower which invariably has its various parts arranged in mul-

o

tiples of three, we can tell that it, Jjust-likethe asteltat—— )  bhe=

longs to the le;éggag or Lily Family., .
Two kinds of dianella, called ukinki by the Hawaiians, sre native to these |

\
isl-nds. Only one has been recorded from here before and that has commonly e

¥

masqueraded under the names of related but foreign kinds., In studying the !
I excellent solleations of Hawaiian herbarium specimens at the New York Botan- |
i ical Garden in 1925, the writer became convinced that the dianella growing
in the Hawaiian Tslands are not the same as those found elsewhere, The one
| having a flower cluster usually longer than its leaves and dark, ink-blue
r berries that are commonly juicy and somewhat oblong is not found within thg

boundaries of the National Park but on Oshu, West Maui and probably Kauai,
This plant is the true _lq_i,_gg_q;_l;g Sandwicensis gorrectly described by Hooker
and Arnott abont one hundred years aga; The other kind (Flate ) has its
flower cluater always shorter than its leaves and sky-blue berries. These

are depressed-globose in shape, This plant is found growing typiecally in
elumps of bushes on the ash ejected in explosive eruptions in the viecinity
of Kilauea, particularly in the Kau Desert, and to a lesser extent in Kaupo
Gap within Haleakala Crater. It is interesting that both kinds with their

hybrid offapring grow together on a high mountain near Lahaina, West Mani, ]
The lava-inhabiting dianella will be found in the Illustrated Flors Hawaji-
ensis properly deseribed, snd named after the type of loemlity in which it |

habitually grows,

# The juice expressed from the berries of tha ukiukd was formerly used by
the Hawaiians as a pale blue dy:e of considerable permanency for their kapa
( ) cloth. Whether only one kind of ukiuki furnished this dye or both
has not been definitely ascertained. The berries of the plant grewing near

i A —\OVER

-
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ihe:
’It: leaves, which go by t“le same Hawaiian name &s the entira plant, were
‘sometines nsed tn ehatehmg their houwses ( ), or shredded up tn form. auuﬁ
nmium‘hla ﬂ, or skirt, reashing from the waist half way to the ‘.Imash !ha

, 1 was of great yalue to the Hawaiiang up to 8 few zenaraticnm F

‘main ‘disadventage in wemring this garment, however, was. that it lapked per- .
menenge; Upon wilting snd shrin‘ing, it nad to be replased., The leaves were

|I alsa nsed extensively for wrapping sipas or herd pej ( ), Pish, fruits,

| ! _]:m -ﬂr_'a'd‘tﬁle seaweed and, in P=nf, almpst anvthing that regnired g paper-lils

| ‘snpport; He leaves of the plant were extensively nsed in sookinz in the fmy

| :{_:. ], the Pood often beins wrapped in them so that it shonld retain most

? of its flayor and remain -claan.: They were used in place of plates and zome-
times £0lded inbo convenient drinkinz cups. By rolling up a strip of the -

| frash leaf about omo iuch wile and six fnohes long, a rule musioal instrument

aaxm:p__ or 2&9-&1 resnlted, This, when held compressed between the 1ip and

| blawn into, prodnced a fluge-like tone. In former times this was mg;'___ sionally
uged to eoompany m Lula dances | Y ‘ |

v . . .l
Ay The ia__f‘ was considered saered to lono, the god for whém Captain Cookiwas . i-
|

cent by the ‘muaiians. Jrclosnres sesses t0 that god vere therafore thates

" edwith this nlant, A= a flag of truce in war times a branch of the la sk
L yo'ing ‘banena plant were sent to the enemy. The 1a £, as well au the soconnt,

wagea symbol O0f high rank or 2ivine power. It was therefors often_ worn by

‘the kahins, or priest, around his neck. It was considersd a sharm'against
" eyil spirits. Beseuse of the superstition thet those partaking of caoked _
_opelu would otherwi.‘sa susTer from a rash, some lg 1 lesves were pustomarily i
tied around the E}?&"’of that fish.

The surplus smount of fopd which the la i plant manufactures in its leaves
b

I no
is mtored in ita thickened ront, porrestly enlled ki,pin the form of starch
‘' but as sugar, This amount being eonsiderable, the ront was often baked and

then eaten, It has hat of molasses gandy,

[

Before ‘the somihg of rmk_ﬁﬁé'lfa' waiians hreved sompTrstiveiy S|
heverages rom the st sweet potato, suder cmne, Before |
1800, however, they were tansht by some wiesess aonvino -3 from Boteny Say, |
Anstralia, to diztilla sirong intoxisant from the Mk, THe roat was Ffirst |
beked in the ground and then macerated in = genoe, After standing for five -
or six deya, in spite of the abiundsnee of insects, it was di=stilled in the

iron ealdrons of the whalerm in whiph whale 71l had heen tried from the
blubber. 4 gun berrel wes atinched tn thim %o sonduet the =,
‘\

-

- — — : &
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l @ ASTELIA or PAINTU : i

The agtelia, or mﬁm of the Hawaiians, belongs to the Liliagess or
Lu.;r Family. It—e-o&l';:-; gaveral different kinds and varieties. These are so
perplexingly variable that botanists neither agree as to the number existing
in these islands nor as to the scientific name by which the mre‘nmnon ones
ghould pass, The plant growing in the vicinity of Kilanea may be called pro-
visionally ggjnljg_jgxajzgiﬁga Gau&;, while a different one growing on
r Haleakala =znd here 4ilnstrated should go by enother ns.me.

Astelia grow at higher elevations where rainfakl is abundant, either on il

]
the ground or more commonly on the moss-covered trunks of trees. Plants of !
this type that merely perch on othara but do not rob them of food are termed ;

epiphytes, while plants like the m-lstlatue ( ) that actnally live upon
the jufces of their host are called parasifes,

The requirements for epiphytic existence are more severe than for exist-
ence on the ground. A plant growing upon a tree trunk lacks the oo:'.:.stﬁ!'a_-'h ‘
supply of moisture that a terrestrial plant receives from the soil, It must I

therefore elther begome dormant during dry seasons or store up as much mois- ;

* ture as possible in its tissues during rainy days to be used for its life

processes during periods of drought, The astelia is particularly well fitted

to survive these dry periods. Its leaves are covered with a white, silky

layer of wax. This greatly restriets the amount of water given off by evapo- |
ration during sumy days and thus eonserves the hard-won water supply within
the plant. As an additional precaution, the leaves are so slosely pressed [
together at the base that they catch and refain rain water as in a oup: In

the rain forest on Molokai and presumahly also within the bu\mdariea of the

native
| Park, the water supply in the leaf axils is so constant that the NATEIIIGY

damsel fly, & relative of the dragon fly, lays its eggs in them as a con-

venient home for its aguatio larvae. |

The small greenish flowers of the painin are not in themselves beantiful,
but the entire plant with its silvery leaves and white, hairy flower stalk

produces a very ornamental effect. Tt is exceedingly attractive in late

t 94 /_('_: R
! (/ V= I\ R
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i% (_rru.um SISYRINCHIUE ar ».ﬂm?g

' : U e

' The &niimﬁsﬂmehim.ﬁlmmu the n.sttveu. i= boinnically
' is._-amm "y Sisyringhium nare ¥ann, It {s paonlisr to the Island of m‘j
| {—-qni %o Zast Mani. If say be founé in ‘bogey grofind near the Tle bntn!m i

{-— o the Kilauea Section of the Pnrk and al-m._g the trail leading up ‘the

o e
| & pgloje ther[ta the 'test ﬁou're ﬂmﬁ

fbout ome hundred £ifty binds of 1n_vrinohi.l1m ara ‘Inmnllﬁf,- a]ma‘ﬁm

~  itupy mre often mist=¥en for one of the grasass avong which they -uhmnﬂ,'r
grow, Jo when they prodiuce thsir ephemeral flowers which are =umnr ‘biu i ‘,-_
‘gnior, the layman calls thess plants ﬁlvm-/\iyel'ﬁ;aasra. A ntudy of thnd:\a
;ﬂnur. howevar, will at once. 'prova that theme plants ars nov grme&"jbﬁi
‘belons to the M;mg or Iris !‘amily-. An the Mayeiian rfgnt banrs yell
flowara, il cammot very well be given the yernaoular name used on the epn-—
It had bettar be inown a8 the Hamaiisn ﬁ;ayrinohim or by mm_

“_}'_ Lyt e
4zation. Bub aronnd thed !hrolftls. F(‘entm;;f a uonsi&er-ﬂsle wavye of migrntion,g

2rom Pantti to the Mawaifan Tslands 1cc-trrui, the voyag-rs navigating the
‘Desan 2xuliEbdy ‘n donble canans(dor enormous size carrying upwerd of a hundrsé

man and women with provisions, watsr, ani ohjeaots dssmed worthy of introdno—
Alon into a nex country. The intermarriage of thess newgomers with the cligr-
r =took alra'\iy Livine in the islands was the beginning of a Fawaiian Renais=-

sance - m or elsborate temples were "b't“lt a?oanuniai_by Zevined e

i 1igi“arw ‘3‘4‘5’\, the m,:?m Jbaurht the mor Tsaboo” system with mans-of

!ts' a’bject{ans.‘hle -0!'.\1:\1!'6'! was instituted, a more rigid caste system was g= |

—

volyad m which the inyaders ul tw.*rmtcly beanme the nobles and priests, and

f tattaomg was practiced., The 'Tqmiim/?isyrmehium vas one of the plants

employed in this wmag, &vesan it HMrw
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Tatton marks were nusually made with an instrument sallsd n,;_].j.. This _qiiﬁ;--
sisted nsually of a flattened piece of kauiln ( ) wood abount a guarter
of en inch wide m” which sither sharks' teeth, sharp shells or fish bones
had been pa.r's'ly imbedded in a definite design. The moli, first dipped in
a dye, was plaged upon the body surface that was %o be ornamented, or on
the tongne in case of mm;ming, and then gnickly struek with a small rod,
the sharp points piercing the flesh and at the same time carrying the eolor=
ing mttar under the s]rin. The wounds, upon healing, then showed a permanent
sta.in. One of these rlyes was made from the .}uisa of the maunlailimixed with
that of the purple fruit of the Hawaiian pokaberry (Phytolaces brachvstachys
];[oq:). This method of gaining a t!;c.ttoo was very painful but its advantage

was that the marks were permanent,

The mauulaili was also used in painless tattooing, especially by wnme‘n;
The marke in this case lasted only for about a year, The leayes were split
lengthwise snd the torn surface laid upon the skin in the desired patt._e‘:n:
A tight bandage was then applied and within an hour a reddish brown mark ap-
peared which could neither be washed nor rubbed off, The h&h dencers, for

 example, would tie the leaves against their wrists and ankels so as to form

certain patterns. If these were later considered suffieiently ornamental, a
HIXE permanent tattoo with the moli would be out into the skin:

In the early days, travelers would often prove to their friends at home
that they had visited the Crater of Kilamea by tattooing each side of their
mouth with the mauulaili. As this plant vas known to grow in the vtcinity
of the erater, such a mark wonld attest the truth of their story.

Althongh with the ooming of the white man members of the Hapmiian Race
gave up this eustom of marking their skin, some "tattoo artists™ supplied
with electrically propelled needles and synthetic inks still drive a brisk

trade here in depicting mermaids and compasses on the fair arms and chests

i

of numerous h”l‘\‘ i A

R

Hunt Institute for Botanical Documentation

7




= oo Sl |

= lthrﬂrroxxx a7 SIS

'F’\t

In driving from Hilos to Kilauea, the yisitor may see long, slender wauﬁs
of Brillisnt orange flowers giving soler toithe roadside, This is ﬁheI;Eitnlp
fa, 'often ineorrectly ealled ﬁnt‘hr‘eti&., introdnesd into these islands es an
ornamental probably bafsre 1900, It has infortunately esonped from eultiva-
tion and now grows naturalized in molst mesdows and similar plages in variouss,
:?districts én the Island of Hawaii{as well as at the head of Vaimea Canyon
on the Island of Kausi. This plant has already become &"oni'&%&ty weed fn
pastures and gane fislds that it should be sradicated, in epite of its bganmr;
wheneyver pphsible; = i
Té Fritonie is not a proiuct of Hature dut of N’ s the result of
erossing twe Afriesn plants belonging to the Iri&acggp or Iria Family. The I
one is botanieally Imown ms Iritonis Poffisii Benth, & Hook.. wiile the other
is Crososmis gures Plemsh. The resultant hybrid, first bleoming in 1880 in
France whers it was mamed X Iritonis orocosmseflors Lemoinme, is almost in- ‘
variably stsrile and unable to produce meed, This inability Zor hybrids te !
reproduge When their parents are very distanily related is = oommon aaee ink /A |
plants and animals, Among the latter;ﬂp the mule, & stériﬁa.arﬁhs betwsen the
donkey and the mare, is a well known examplp;
Thezgiitaﬁia. as the illustration shows, bears long, slender, upright
leavea; Thess are attached to an extremely short, swollen st&m..qqllga:;agn,
L that somewhat resembles en onion bulb in shape. From this, subterranean
branches arise to radiate in all directions and te give rise at their enis f
to a seaond serie= of gormm and upright 1eavea; This type of growth contin- i
ues indefinitely, the slender underground branches betwsen the sorms finally

dying and isolating the newer growth into separate plants distinet from the
old. Thus a colony of Aritonia can rapidly spread over o field even though

no seed are produced, : 1

| .'
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GoDise, on the contrary, Both types of plant are fmowm sm
MAnas Show dark spots, the abortive seeds, in the pulp iar,,h; '
e ﬁﬁpz.g segt}‘. _@heae are hara, more or less round mad of- -l

L

T - .
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1 . wing from treak gx'umnﬁ i’;‘; :

"ﬁmkw\ijmiioataa and often nseless resiring

Mrished with death, Some kspu were permanent and well understood by all,
I' While others Were temporary and erratie. Permsnent kapn wers nsually those

hons=e ke
re?m:ing to 1401s, temples, chiefs, and cuatoms in sabins and in etfin?

’i'he sxendal or &amyoﬁa'fy wape imnossil hy the king or the
¥ g Ty ing xnhmnafz

e, B
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i 7 HAWATIAN GINGER or AWAPUHI ‘) '\ -" & 2.
\i'. The Fiawaitan gqmeerf.mo: g;_qg ouhi of the natives, is 'hotnniually lmown as
‘Zingiber m (L.) Rose, It is a member of the A]._p_j_nj.mu or Gingar
" Family, The plant is native to the Hawaiian Islands as well as to most
tropical regions between here and India, It may be seen growing at lower : -
elevations in the woods adjoining the road that leads frem Hilo to Kilanea,

‘The awapuhl has a thick, prostrate rootstock, called rhizome, from which
two distinet kinds of upright stems arise. The one reaches n height |

of one to rarely three feet and bears about a dozen leaves arranged in two

Ll

vertical rows, Exposed to light and airy these manufacture various subutmeu_’
negessary for th_a existence of the plant, aided by the roots that have ab-
sorbed. water and minerals from the soil, The surplus supply is then trans=
1_3&&1:;&&. or earried, to the swelling rhizome where it is stored for future
nsg. Toward late summer, the a‘éﬁsﬁd”tﬁ‘e? gtenm develops. Thiae is-very-dif-
.I-.l-'uﬂ It is much shorter and appears club-shaped because of a terminal
clugter of modified, often reddish leaves termed bracts, These are =scale-like,
eoncave, end so elosely arranged on the stem that their margins ovsrliap;
delicate ,lu;g. is bornme in the axil of eaoh of these bracts to be protenteds
from all possible inseat 'I.n,;ury o oan unusual wayt. Glands within secrete a
aapious supply of clear, watery alime that covers the buds and completely

£ills each oup-shaped scale, making it ifbossible for insects to gain en—
trance here without great danger of drowning. The buds finally develop into
inconspicuous, pale yellow flowers that last less than a day:
The pungent rhizome of the awapuhi was powdered by the Havaiisns in form-pv
times to be used as a perfume for their km;g ( ), while the swollen ends
of the olub-shaped stema are gathered even today and squeezed. osnr the hair |
to libarate their i’lgi}q ,in preparation for a shampoo, Thvs 4 " T &' AN ‘IMMA;
’I!he 1eavaa of the ginger were uaed to flavor meat, If a pig, for example,
were to be cooked, the Hawai ia.n! in thu early days dug a cireular pit about i

four feet in diameter, or an oval one about four fee‘a long, two feet wide

and ones to three feet deep,This was called the j.m It was lined with stones,
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and then dry grass or leavea,!p and wood suitable for making a fire were s

placed within, Oyver this material stones were laid so that the entire mass

)

pro jested above the surface of the soil, Only certain kinds of porous skones
were used for this, however, as others might orack or explode into fragments
with the heat, possibly injuring the people near at hand, Around the rim of
the imu, a single row of large stones was placed. Then the fire was kindled
as deseribed. on page_hnu: When most of the wood had burned away and the '
smaller stones were red hot, the remaining pieces of wod\aml smoldering

embers weres carefully removed as their smoke might impart a disagreeable

flavor to the cooking meat, The ashes, on the confrary, were merely brushed
aside with a branch or coconut lcar; Then the slaughtered pig was dragged

back and forth over the red hot stones to singe away its briatles, the large
stones around the rim of the Iimu preventing the pig from tonching the soil _
and preventing the hot stones from being scattered. After that, the pig waE .
seraped fru from dirt and any remaining bristles with a speeial lava s‘bcma
ealled _th. vmiuh can be gathered alonsz the shore, Such stones have con-

gealed from their molten state while containing numerous bubbles of zas,
Due to the wearing action of the waves, these stones usually ars more or
less rounded. The bubbles, partly worn away on one side, give the stone a
pock-marked surface, each depression being bounded with sharp edges, After
the cleaning, the pig was eviscerated., The heart, liver, lungs, ‘kidneys,
pancreas and a.limenga.ry canal were laid sside, the latter to be csrafully
cleaned by pnsaing;ﬂ: { ) leaves through it and turming it inside nut.

Salt was sprinkled within the pig and some water added to form a gravy. Then
the largest stones were kicked out of the way. Thereafter, the Hawaiians
with bare hands, wetted in a calabash of water by their side, would hurl
the heated stones into the body cavity of the pig, stuff several throuzh the
mouth inte the throat,“and place w large ones in sa-eh gash’ eut into the side

of the pig under each leg. Then if fresh ginger leaves were at hand, these
were thieckly laid in a slight depresaion in the mass of red hot stones,
Mﬂng_ginge‘r 4‘3: or bansna leaves or the mashed trunlr ©f the banana were

U Basen, sdd i Ve 1,
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- employed. The pig was thenm laid upon the leaves. To one side of the body & 2F
calabash, usually of kauila ( ) wood, containing the edible organs and
the cleaned entrails was placed. The le&v;:s were aprinkled with water and

then covered with a large sheet of kaps to keep them claan. Thereupon ever;- 1
thing rsceived. e leyer of earth about she foot deep, forming a slight mmﬁ,

The water and plant juices, gradually coming in contact with the hot stones,

turned to steam, This and the ra.djst.mg heat of the stones completely 000k~

ed the pig within two to three hours. The blanket of earth w‘hioh kept the
steam from escaping was then carefully removed with the kapa, The leavesvthat

produced the steam were thrown aside as well as the rocks within the rnut'.
The latter was then placed on n large,wooden platter, eut into pieces with
the serrate adga of e split piece of bmbuo ‘and served, The kapa and atmte’l
were saved to be used again in the same _im]. This method of preparing food
took the place 6; auoking in pots and pans, utensils which the Hawaiians

p lacked because of e.-&eari ”m}clay suitable for pottery, and metals in a |

form available for smelti
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l COMMOF GINGERLIY | | J‘_}\ (3 75 ]

' The common gi;gerl i1y, Hedyohium goromarium Koenig, is not native to the
Hawaiian Islsnds but to the Ordent, It was purposely brought here over fifty
years ago as an ornamental because of its large, white, fragrant flowers. A
yellow-flowered kind was also introduced. Both plants soon escaped from eulti-
vation and now may be found growing naturalized at lower elevations on almost |

all islands. in damp localities. The ¥AXX white- as well as the larger yel- .

low-flowered gingerlily may he geen growing along the roadside between Hilo

! and Kilauea in great numbers,
The gingerliliea ‘nelong to the same family Alpinisceas as the awapuhi

( . ). Unlike the littor however, t‘f}oy are tall have only one kinﬂ f
| S CR i
of upright sgam. and bear larger flowers of d.ifferent strugture, Al- o

though producing rlnwers in abundance, they rarely mature seed. They spread
l from place to place chiefly by means of their creeping and branching root-

| stocks,
Flowers of both kinds of gingerlilies are gathered and strung into fra-

3
grant garlands, or lei, Tﬁae%e are usually offered for sale by Hawaiian women
- ;
dressed in flowing hn].g]mf\to travelers the moment they disembark te-set

£oo% on these shores,
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‘ @ HAWATIAN ORCHIDS \ (v by ¢ v 2R }
p The Orchidaceae or Orchid Family is represented in these islands by only
: three native members, none of whieh grow elsewhere. All may be found within
' the boundaries of Hawaii Natiomal Park on the islands of Maui and Hawaif,
but they are so rare and so incongplcuous that few visitors will ever see
| them.
| ‘} The orchid still imown botanically by the 0ld mame of mm hologhila
éi-lla'hr.. is exceptionally rare, It has been found on the islands of Kauai,

Molokai and Maui only. In the fog-awept Koolan Gap of Haleakala Crater, a

spot where some of the most interesting plants survive, a few specimens havye

s ”
e Xther orchid, go by the cumbersome name of Vrydagzynes sandwicen- {
3 is found in very dark, wet woods on all a_slmﬂs. It has oblong, |

fdre rising to s height of four to ten inches. It thersfore might be easily
W% mista_)_:e_n- for a Commelina or day—flower, a plant which is incorrectly called |
‘ w grasa in the Hawaiian Islands. This orchid grows in some of the [
deep earthquake creviges in the vicinity of Kilauea-iki and elsewhere.

The Hawniian liparis or twayblade, Liparis hawaiepsis Mann, is probably
the lemst rare of the three Hawaiian orchids an therefore here illusftrated

B madihe s 4 -"t-M"f\-‘u,,‘l.*(( L%
’ (Plate ). 'It may be found on the flanks of Ea.lea{:a a and in the vicinity

of Kilanea growing in ppen woods, either on the ground or on moss-coversd

‘trunks of trees. The plant has a short stem, surrounded by several protective
! scale=, that is surmounted by two pale leaves each mbout three inches long.
When these have manufactured a certain guantity of food, = flower stalk devel-
opg to a height of almost ten inches, bearing small, yellowish flowers., Upon |
their pollination by the—=id-—ef some inseot, these develop into capsular
fruits, At the same time £00d and water A= stored in the basal part of the

stem to such an extent that it swells enormously, When the seeds have beren

i
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disseminated by the opening of the capaular fruits and the leaves have died,

nothing living remains of the plant exscepting the swollen stem with 1t_s at-
taohed roots, After beins dormant for a2 certain length of time, the old

gtem sends forth = new one from near its base, This finally develops "into a
complete plant that will bear the coming season's flowers. Now if the tree

" trunk or ground should dry during periods of drought, the young liparis can
continue growth by drawing upon the water and food stored in the old stem
that gave rise to it., Thoush the liparis grows under the same conditions as |
the mstelia ( b thas 54 the danger of dying from lack of water im i

an -entirslyvtifferant way: |

The Orchid Family has some of the smallest seeis kmown. They are as light

as dust anilsan be blowm to great distances, Llike the spores of ferns, by

even gentle ourrents of air, In the orchids so far gtudied by botanists, the
seeds oan develop into mature plents only if a fungus called a myoo;rhi'u ean
infect them and srow within their tissues. In this respect, the plants re-
semble the sexual stage of psilotum and of lycopodium previously deseribed. H
In spite oftthis difficulty of developing to maturity, it is a mystery why
only three kinds of orchids are native to the Hawaiian Islands when these
‘plants are so numerous in other warm and tropieal countries, and their seeds

]

are so easily transported by the wind over extensive bodies of water.

o=z ETmEesne et el et i e et i e e T L P9
2 The correct name of this plant and of certain others mentioned &:ﬁ is
purposely omitted so as to avoid publishing new technical plant names amid
strictly non-technical discussions., The proper vehicle for such changes in
- nomenclature ig the-)FIDR& HAWATIENSIS or NEW ILILUSTRATED FLORA OF THE HAWAI-

i /-«._..'-.'-'\‘.-
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@ CASUARTNA, BEEFWOOD or FALSE mormrm-)'"lﬁ"f‘ﬁ, 0 =f [
Several kinds of (beefwood or false ironwood trees will probably attract

the attention of the visitor on his way to Hawali National Park, ALL belong l
0 the group of plants called Eggm. comprising the ga.mug or |
Casuarina Family. The entire family, consisting of about 30 kinda of plants, :
is peeuliar to Australia an} sgme of the Facific Islands. None are native |
to the Hawaiian Islands, u-l-ibngh four or five have been introdnsed here,

T.e beefwood trees from a distance appear like tall pines hearins long,

drooping needles and small cones. Upon ¢loger inapeutinn. however, one will
see that these plants having aa-’ﬂt&s in pommon with pinas. The strustures
that seem to be needles or true leaves are astually long, green, Jjointed

branches that wave pendant in the breeze, At each joint or node are five to

fifteen minnte teeth, the number varying according to the partiecular kind |
of Oasuarine studied. These teeth are actually the degenerate legves tcb?{
o

one would expest branches, no matter how speocialized, to bear.

logons to the needles of the pine, not analogous to them, [
Some of the slender, green branches end in oatking. These consist of |

several whorls of minute leaves bearing pale staminate, or "male”, flowers \

that are greatly reduced in size and structure. The pistillate, or "female",

flowers, on the other hand, are borne clustered on shorter branches, Iu—fiis
pase, ﬁiet ‘5'13‘;&1-3 are also greatly simplified, emch consisting of a single
pistil with its scarlet end receptive to pnllen. After the pollen has reach- |
ed the pistil and the ovules within begin to aevelop. into seed, the entire
eatkin inereases in size to besome Sbred o greéiﬂf ‘anﬁlj*b{l;e; finally  brovm, I
@iﬁ-ah&pad structurs. This later sheds the ripe seed. It is not like the

oone of the pine tree because that tree never forms pistils,

The wood of the beefwood or false ironwood, likewise, is entivedy differ-
ent from that of the pine. It 13 dark red in color as the name besfwood
implies, while that of pine is light yellow; it is extremely hard as its
other names indicates, while pine is soft: Study of the two woods under the

|
‘ mierosaope will ghow atill greater ®ifferences, that of the beefwood being

more like oak wood than pine,

Y (f
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Obviously the common beefwpod, like the ametus,
for existence in very dry regig_na. TIts leaves have degenerated to such ;;' *dd
extent that they are m non-funetionel, the green stems functioning
in their stead. By dispensing with leaves the plant has enormously reduced
the surface that it would otherwise expose to the dryingjrays of the alm..

And to conserve the modsture that would normally escape from the inner tis-

b mieroscopic

5

—

gues of the plant, theAair-pores or stomata necessary for respirat'iog. have
. sunkem into sheltered &rooves In the slender green stems, Thus the beefwood
can flourish in regions of little rainfall where most plants with normal
leaves wonld perish from drcught;

The besfwoods have been introduced into the Hawaiian Islands for their
ornamental and especially their economic value. They grow rapidly on the hot,
coastal dunes ahd act as valuable sand-binders and wind-bresks where few

‘other traes will live. They also grow in the drier uplands, thus being of

f valile in reforesting regions from which the more interesting native trees

have been exterminated. Some beautiful gz-nv{:s may be seen in Makawao, Maui,

. . & A
the town through which most travelers pass on their wey to Haleakala Crg-terjja

H ey o1 Wo Aal Apnae Fad i Gpaslli ).
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J she distalee from the hase. The lower shamber was ‘t’-heP“ earved ‘as the i
I fimre olearly shows, while the nsper hag & hesd E.‘.'Q'.haﬁ wmmally of th.e':eregg-.g;a':
legs gkin g2 the shaﬂr- iYis was fastened to the sides of the oylinder By ?
means. of sord frequently made of the fibera fonnd in the husk of the innm’ﬁ
The téne of the w weg produged with the pelm of the handy never Wwith a
stick, It was the beatfng of these drums that emphasized the rhythm of most

hﬂg ﬂmmee ( &/Lﬁ mn.-ﬂﬂ‘-' ml

Sure boar‘ﬁs were ofien mads of the wond of the Breadfrnit bessuse of its

Lirhtness. These hoards wewe Prom threa {aat in lensth and aix %o eimht in- *"'
ohes in breadth, to fourteen feet iue and about two faet m m Some were

flat thou-h most of them were s1ightly eonvex o hath sides,
v

On days when the waves were exceptionally high, both men and wdﬁi;n a’;hﬁl:
‘foward the snrf lying prone upon their boards, propelling thmﬂvas Porwar _h
[In this postition, the Houe lians—usod-kHess feet o=
_ mess. If the risnt foof was alloved to dreg
in the water, the board duickly turned to the right; if the left foob, bkanl
the ‘board rea_pcmﬂea and turned in thet dirsction. On mes ting the waves as.
they roll toward shore, the surf-rider rlides over tliose thet are smnoth, |
and plinzes nmier or thronsh those that are hish or breaking, i
After propelline themselves far beyond the line of breakers, these stal- =

/ ws.th nniak breast strokes,

wart men and women faced shorevard and remafmed in that position, bobbing up
and Aswa in the ohoppy sea until a very high swell approsched. [hen they !
‘pieged themselves before it sither 1lyinz o standing upright on their bonrds

8nd gave two or three propelling strokes with their sutapread hands, de the |
Aréat wive dashed onward and broke ints-a huge oomber, the surf ridsve balane- |

ad themselves on the boards whish are inelined at a sieep angle just hefore f

the ersst of the wave, In this menner they dashed toward shore at & tremendons
spee@, often execeeding forty miles rer hour, How and then a gwimmer was dis-—
Llodged from his board, as it raced aweasd af the breakers, snd sank in ihe

o Al L ¥
foam to hermereilessly twisted in tlic '-Iwegé But the other riders dashed

eragefully toward shore until the wave became so redueed in size and Paree

. |
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that the board silsokensd its speed and finally stopped, M L
Today surf-rifing is stiil a fayorite sport practiced at Waikikxi Beach,
Honolulj, whers the breakers begin to Zorm Par 2zom -ﬂhcreﬁeoﬁ;us'e of the ex-

pense of shallow water. Here the visitor ma “;M" thiz thrilling
Hawaiian pastime under expert native instructors, T
he gurf hosrds were usnally stained hlack and preserved with untmost E&rg.
% nsing, thev were drisd tharom-hly, rum with speonnt oil, often
wrapped in ___‘pﬁ ( ), and suspended in <ome part of the house. _Ihm piling

prevented the boasrds from bacoming water-logred with freguent nse.

From the berk of the bresdfruit the Hawsiians at times mgde an inferior
grade m‘__lgg‘:qg‘ () ey even yeed the mele £lower cinater, the m,tn mix
with the fider of the waure (f A Uo 'Tofm & rare rind of ma';[.n or loin
oloth, This eustom probably arose from the belief in the Dostrine er. ssm_
%urea, a uuperatition held by most races and but resently abandoned by 1‘-!1& =
ﬂmoaxinn
the a*l:-ipules of the breadfruit were nsed as & fine abrasive, For e‘ﬁmfgll.;
{ :. the srilled Hawaiien wood worker first seasoned his wood by sutting it m%a

bloeks of snitable size and burying them in the mud of his taro ( }paitg&:

Ea'ga{_z?l: sion darkened and aeguired the appearance of' vmg seasu{eﬂ. £or mony
syma He nexy Iaahmt into domestic artinlés AT meana of stone impli-
ments, ?ine soral A¥aS then emiloyed as an ahraSive to remove the roueh m-

8 followed by ei s wi 30ft brittle lava, next wit‘iz pum -
M “""ﬁ ‘2‘1""““’ . g
i L

Paces. I‘hi'! ;
s
iece,
A L
Ag an article of food, the breadfruit was not of much importance in Hawai.{,

d *inal ¥y with dried breadrrrﬁt stipules,

‘he fruit was baked in an imu end then eaten or, after baking, preferably peel-
amim, ConS_ .
ed of its outer skin ~nd deprived of its central, woody EE¥XXXK Tt was then
v b}
pounded into a £ood similar to @ poi mede—from—seme ( ). "hHere tar%’\wuu

not available, hresdfruit wms \sed in making & soconut puddine gimilar to
To fattén
Inlolo + Ex their domestie piss; inirodueced centuries hefors the eomitg

 coT. end
of Capiain Conk, tha Hawaiians mve,@r“ﬂdf‘rnit tarc and sweet potato pesl- !

ings, Strange as it may seem, the Havalians never preserved the breadfruit in P\ |

e R Vs rlm‘\.th’ Sﬂ'notmq Aln t.niq state it gould yxEk penail
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efible for many months,
¢ - ) -

To mabe their preeions eloaks, mh 13 ), helmets ( ), and chrf.a;m

Y, the Hawsiians eaught various forest birds, especially the' mﬁ_

-

i
idols (
(), 08, !L and mpapape for fheirkplumage, The memo, now extinst, was

blaek in eolor haut ,poss=e sed a -vnnll tuft of yellow feathers under ench 'tirxg,
‘-.A.h s L araia
not twa feathers,‘as an many relate.

while Aiwi mand the ppapane are blanok a.nd red, ihe rogal 'bj.z-ﬂ uatqhars
these birds by smearing the -utok—y Jjudoe, termed m or ,lgam

of the bresdfruit, endemio lobalm\ ¢ ), or of the‘run of yla'nt's belonging 1‘

to the groups: called Rnu};ig and _guj,g_g on long, ‘haited oles m on: ’
vosts, pokia. These they msattered thiekly about t;‘é_ir hmmts. - a];ig&t-u

The po-is li¥ewise black and wellow,

ing fipon them thus besame sanght by their feet. ihe hunters were inetrneted

by Eamgmaha to liberate these birds after pllr}:ing their ohoice feathers

After washing their feet 62 the mlher"ihg aticky masas of bird-lime with [
Imtui nnt m‘.l { ) or with ansmr rae:w Ju*ce/ ‘they were f‘l’&ﬂﬂ. pragsinatiy

B Al o o

Hunt Institute for Botanical Documentation



- — ey

to tha group ;gmus. All are members of tis mxmgm or }Iattle Fmau,
They were the most abundsnt fiber plants of the sneient Hawaiiens, being
‘Pannd thrgnshout the islands in open vmmia,especinlly below 4000 feet sleva-
tiongin many perplexing varisties and fnms.. Very many of these plants may
e seen along the woadl thnt lesds from Hilo to Kilauea, srowing #ith the
deief 3, as A+ in the birned over forest south-east of the willage
of Dlaas. fiithin the boundary of the Nationel Fark a different kind may be
fa‘u.'!':ﬂ.: Mhis oan best be stuiied hear the Thurston lava ‘m’be:

The mameke is & shrub or rarely s amall tree with somewhat hairy a.{_s_e_ms:
The leayes are ovate in shape, lisht green on the npper side but undernesth

i sometimes almost white with very fine,short hair. They possess three ma.m
w\m whieh are often bright red in npolor, The flowers, of wh ~ind

A
ur, are borne in yvery ineonsnicuous slusters becsuse the plaqﬁ nee Eﬁﬁ ]

g};ﬁ!ﬁ&‘t dnsect viesitors to effect cross-jollination, ﬁ&ome easen-hhe =fam-

I - M - o _ ey 1 -
Anate, or ™male”, flowers awe—Sommi~. wian the piatillate, or &
"Pemale, sn-anesber, whil Both rinds of flgiers s on

ﬂm "'m_a pla.nb. | The siamin-te flawers m:nans whish l“l  hnrl
Yﬂxair ary, powlery pollen into the mi, B_oms by the wind, some of this may

Pall npon the pistillate flowers and fertilize theNovules eontained within
e tnly Asn wilD Eeats b8 tarmell jwiteh WALl Refice A Hie AinEIREIT
The gronps of shortp united flower stalks of the pisti late cluster, in the
mepntime, also develsp. Bach begomes a waxy-white, fleshy strnoctnure ahonut
half en dneh in diemeter, harboring the dried, sesd-like pistils in open de=
prassions, These atranese fraite built up of many flower stalks, thongh in-
gipid to our taste, are palatehle %o birds which eat them as well as the in-
digestible, seed-containing pistils, The seeds thus pass through the body of
the bird unhermed and may finally become planted in new looalities, These
fruits were occa=ionally saten by the Jﬂ*'raliﬂna a8 & ledative and given &o
ghildren as a remedy for thrush, or _g;.

The mamake is the favorite host of & green caterpillj‘r which finslly pu-

petes and emerges s= the beantiful, redish-brown Kamehameha butterfly, ,ﬁnnm
Bnientifienily ae Vanessn tamenmen Twoh, This insect and a small &
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metallie sreen kind are the only ¥R butterflies native to the Hawaiian Is- f
-'.le
lands. The uloseat relative of the xamaha.muha. butterfly, strangely enough, 48 {
¥. egallirhoe Il‘abr., native to Madeima.
The plant that furnished the best guality of bark cloth for the Hawaiians
) : 3
was not the mamake but the wauke or paper mulberry, Papyrins papyrifera (L.)
Kuntze, This plant, whose native home is not definitely known, wes earried |
|
|
|

to Hawaii and throughout the Pdoific by the Polynesians in their migrations.

In these islands it was carefully oultivated for the making of ¥apa until &wo

or three generations ago when the ocustomsa of the white Wore generally
| daisplaced those of the Hawaiiany. Even foday, plants may be found persisting i
! in an oceasional valley as, for example, “ige (100 “"N"jc on Molokai, .;
The mamake, however, was the most abundant fiber plant and produced the |
seoond best type of . Its fiber -‘;a'ﬂo‘f somewhat coarser guality. :
‘As the making of bark cloth from the wauke and the mamake was an important '
ocoupation of the Hawaiians up to a few generations ago, it is not amiss to
deseribe it in some detail. Because no very good contemporary aceount of the
local manufscture has comes down to us, we can do no better than follow ¥,
Wi T Brig“ha.m in Xa Hana Kapa, one of his many sxcellent monographs on Haw-
aiian customs. He guotes from Sir\ Joseph Banks ! Journal concerning the
manufacture of cloth in Tahiti from wauke bnrk, a method essentially the

same as that practiced with wanke and mamake in Hawaii.

Sl L
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’ 5ir Joseph, who asepmpanied Capt,'j(}%oék, the sxplorer, in his firgt voyage

| of diseovery in 17 , atates that the wauke is sultivated with mush eare and
that young plants of one or twe years! growth only are used. Thess ave thim,
straighyand $all and bear mo branches besause as often as the lower burls
show a tendeney to grow, they are removed with their axillating laa.‘resm_ Lol
e deseribes their method of manufacturing the bark into sloth as follows:

"The thin bark they make thus; when the traes have growm a suffisient sizs

they are drawa up, and the roots and topa eut off and stripped af thedir
leavesz; tha best of the Ewuuxej are in this state abont three or four fest
long and as thiek as a man's finger #4###. The bark of these rods is then

7 511t up longitudinally, and in this [nasner drawa off the stiek; whem all are
stripped, the bark fs oarried %o some brosk or running water, into whieh it
is laid to soak with stones upon 1t, and in this situation it remains some
days. hen sufficiently soaked the womenm servants go down %o the river, and
stripping themselves, sit down in the water and serape the pieces of bark,
holding them against a flat smooth board, with the shell salled by the English
shell merchants Tiger's tongue (Islligs sarsadia), dipping it eontinnally in
the water natil all the outer green bark is rubbed and weshed away, and nothe
ing remains but the very fine fidbres of the inner bark. This work is gener=
ally finished in the aftermoon: in the evening the pieces are spread out
upon plantain leaves, and in doing this I suppose there i3 some diffienlty,
as the mistress of the family generally presides over the aperation; All that
I eould observe was that they laid them in twe or three layers, and seemed
very careful to make them everywheres of equal thiekness, ao that if any part |
of a pieee of bark hai been serapsd ton thim, another thin piece was laid
over it, in order to render it of the sams thiclmess as the reat. When laid ‘
out in this manner, a piece of esloth 15 emleven or twelve yards leng, and

not more than a foot broad, for as the longitudinal fibres ars all laid |
{

lengthwise, they do not exps=st it to stretsh in that direstion, thouszh they |
Well lmow how eonsiderably it will in the obther, |
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"In't.his State they suffer it to remain till morning, by whieh time a
large proportion of the water with which it was thoroughly soaked has draine.
ed off or evaporated, and the fibres begim to adhers together, so that the
whole may be lifted from the ground without dropping in pieces. It is then

taken a by the women saz:va.nt-s beat iy in the following mammer: they
i i e e Iﬂu m*- ?-J. \

lay it upon a.L_Long pig::"of woo& one side of'“ iomry even and Tlaf,
thisg side being put under the eloth: 23 many women then as they can muster,
or as can work at the board together hegx to beat it, BEach is furnished with
a ba.to[::a ma%: l:m&%gg*@#s it da a‘:;ut [ cot £ ',g'.mi are with
a ha.wllﬁ en eash of the four fases of the square ars many small furrows,
whose width differs on each faee, and whish eover the whole fasp; They begin
With the eoarsest side, keeping time with their strokes in the same mannsr
a3 smiths, and continue until the aloth, which extends rapidly under these
strokes, shows by the too great thinness of the gro[g]ves whieh are made in
it that a finer side of the beater is requiaite; In this manner they procesd
to the finest side, with whieh they finish; unless the eloth is to be of that
Vvery fine sort ####f, which is almost as thin ms muslin, In making this

last they aa@bla the piecesseveral fimes, and beat it out again and after=-
wards bleach it in the sun and air, whieh in these olimates produses white-
ness in a very short tima; #H#

"0f this thin eloth they have almost as many different sorts as we have
of linen, dissingudshing 1t ageording to its fineness snd the material of
whieh 1t is niade. Eash plece is from nime to £iftaen yarde in length, and
about twe and a half hroud; Tt serves them for slothes in the day and bed-
ding at night. When, by nze, it is suffieiently worn and becomas dirty, it
is earried to the river and washed, ehiefly by letting it soak in a gentle
stream, fastened td);ktha bcttamlby a stone, or, if it is very dirty, by wring -
ing it and sgueezing it gently. Several of the pieces of sloth so wasked are
then laid on eaeh other, and being beaten with the eoarsest side of the

beater, u.d.here together, and beeome 2 eloth as thiek as coarz‘g broad-eloth,

* Hefone " acdded //4&?—7‘9 PPRD - durd b Mg ttad B nu:_‘J f:m
W e

—
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than whish nothing ean bhe more soft or dsliu?’mus to the toneh. This sezguss;
however, is not produneed immediately after the beating; it is at first atiff
as if newly starehed, and some parts not adhering together as well as' others |
it looks ragged, and also varies in thiekness mcoording to any faults in the

eloth from whioh it was made.
nTy remedy this is the business of the mistresas and the prineipal women

of the family, who seem to amuse themselyes with this, and with dyeing 1%, .

as our Bnglish women do with making eapas, rufflea, ate. In this way they spend

the greater part of their time., Eagh woman is furnished with a knife made
of n plece of hm"hao eane, to which they give an edge by splitting it dia-
gonally with their nails, This is suffieient to eut any sort of sloth or moft |
substanee with great eaae; A eertain guantity of a paste made of the root of
a plant whieh serves them alse for food, and is salled by them Fea Fffff
Ehua' spj , is also required. With the Xmife they eut off any ra.gge.d eiges
or ends whieh may mot have been auffieisntly fixed dowm by the beating, and

with the paste they fasten dowm others whieh are less ragged, and also put
patehes on any part which may be thinner than the rest, generally finish- ‘
ing their work, if intended to be of the beat kind, by pasting a somplete
sovering of the finest thin esloth ####F over the whale; They sometimes make
a thiek oloth alse of only half-worn eloth, whieh, having bc'.el/‘worn by

eleanly people is not soiled enough to reguire washing AEFFE,
"The eloth 1tself, both thiek and thin, resembles khe finest eottons, in
softness espeeially, in which property it ewen exeeeds them; its deliecaey

(for it tears by the smallest aseident) makes it impossible that it san sver
be uged in Burope, indeed it is properly adapted to a hot slimats, I nsed it

to sleep in very often in the islands, and always found it far ecooler than

any Enzlish esloth, " |
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Cloth of this type made by the Hawaiians is ealled kapa, aomanl#iut_l_éaa
eorrestly written iapa by fhose who are not of native ancestry. The origin
of the word indieates the easent}al nrncerlu.re necessary for making the stn.ff_,__

35, us e sng
being derived from the Hawaiiam Xa, maaningm and pa, meaning m., izt A
Kapa was frequently stafned or figured with various designs in blaek, I""‘“"'-

brown, purple, red, yellow, and very rarely blue or green. 2313 WaS meeom~
plished in three different ways. hpuﬁ?tﬂ the simplest method was that of
dfpping the kapa in a dye. The result might then have besn eonsidersd snf-
fieiently ornamental snd no further goloring attempted, Or the dipped m;
xz have had lines or other designs in dirferez‘}i eolors painted upon i,
The lines waru made by drawing meross the eloth’”the end of a bam‘hoa stiek,

" )
called M steeyall in dye, that had been out into prongs like those of a

" fork. The at]:er figures were often painted with a brush made from a segment

¥ .
- of the Hala fruiting head (page ). The hig&sgt type of ornamentation, how=

aver, was acsomplished by printing., Quoting " }llis, an eyewitness of this
method in Hawall, we read: "Their manner of printing is ingenious, They eut

. the pattern bhey intend to stamp en their elothj n the, inner si&i of a narrow
piecs of bamboo [ealled m;fn;;; or better _ql_u%gmmhd Aspraa& their

eloth before them on a board, and having their eelors. properly mixed, in g
ealabash¥by thelr side, dip the point of the bamboo, whish they hold in their
right hand, into the paint, strike it agsinst the edge of the shlabdash, plase
on the right or left side of the eloth, and oress it down with the fingers of
the left hand. The p_qptem is dipped in the paint after every impression,
whilsh A nepsakat \SERE the uio’thﬂis_ finished,

Some of the dyes used in uolnr’ing kapa and some of the perfumes employed
in rendering it fragrant are mentioned in the d1ssuqsion of the plants from
waich they were derived (see pages WL%K—}&FWWJ&
_Some c%ga the dyes !.n the kapa ware permanent or fast w* thont any spesisl
treatment to the eloth, while in other sases it was necesgsary to usa wvarious

4=
mordants to fix the dye, as seawnter, mud, nrinaj or burna@ eoral sand, The

eomplieated method of making many of these dyes has already besome & lest

\
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art. The proasedures for making most of the others will be lost to posterity 7=
within a generation unless the few remaining people that possess this inter- 1‘
esting knowledge put it into writing without delay. The good and bad ocustoms,
the history and the myths of both the White Race and of the Oriental Race may
be found filling hundreds and even thousands of volumes where they can be
gtudied by anyone nntil the end of time. But the knowledge of most of the
customs, history, myths and beautiful mele of a great Facifip Race, tha
Polynegian, is gradually passing into oblivion besause so many of the older ﬂ
people belonging to that race neglect to record, in some languags, their
rriceless information and the interesating sayinga that they remember their
parents or grandparents to have unsed. It is safe to say that practically

eyery man and woman of Hawaiian ancestry, born before 1880, possssasss know-
ledge or impressions well worthy of record in 2 book on Hawaiian osivilization,

The kapa was always made by women, the chiefesses vying with one another
in designing intricate and beautiful patterms, Its main purpose was that of
furnishing a snitabla material for eclothing, although it was used also for
bed ﬁoveriﬁgu. wicks, =sandals and for religious purposes.

In a semi-tropionl sountiry where the greater part of the inhabitants live
within a few hundred yarﬁs of the ocean and gain their chief livelihecod from
it, the problem of olnthing is relatively unimportant. For that reason, the
dress of the early Hawaiians was seant. It was a little more abbraviated than
the costumes worn today by men and women for swimming and relaxation on the
beaches of Hawaii and throughout the civilized world. That of the Hawaiian
man was the gg_g'w“gas consisted of a strip of cloth nine to twelve ineches
wide and that many feet long. It was usually adjusted by holding one end .
under the chin and passing the rest of the cloth backward hetween the lees.

It was then draym up to andi around the waist over the yertical snd of the
strip still held by the chin, The fvee end was then twisted around tha part
encireling the waist in the baek while the other end was allowed to fall

b grpoefully down below the naval. Malpg of several qualitiea and of varions
ﬁen}gns were madgi These fraguently indieanted the sooial astatus of the waarar:

._j'.in' . =

# Resard for the ancient customs of the Howaiians appesrs to be on the wane

Y

8o little inferest meems manifest in local Ethnology shat some of ihe very
few men in the imlands trained in this science are ohliped to snter othar

fields for a livelihood, Busch men =hould be enabled to gather the wealth
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For a commoner to wear the malo of a olilef wns a merious offenss, pnniuhnlbf e

with death. In 1 R A the last human sacrifine was made at the City of Hefuge, |
%,‘;t Honaunau, Ish)‘nﬂ of Hawaii, heoause of the breaking of this

A I

kapu. Durine ‘butle.nt_ﬁe common soldier, and frequently even the oh!.e‘f./,

or

laid the malo aside because of the ready hold it would otherwise give of
his person to an enemy during hand to hand enoounters,

The costume of the Hawaiian woman correaponding to the malo was them
This was sommonly 25 to 35 inohes wide and 4 to 15 feet long. It thus
reached from the waist half way down to the knee. It usually consisted of

five sheets of oloth of whish the four inner were commonly white or yellow,
while the f’i’iﬁ;ﬁ'ff_ wu?p u:gﬂ ELEE L fgzl.ly printed with red, yellow un!.
black and 'thahxaover_d with a varnish ( ) to prot?ot the solors, and
to make the oloth more durable and somewhat waterproof, The pa¥ worn by the
queens at speaial occa=ions were so incredibly long that the wearer was at
times surrounded by saventy thinlmesaes of sloth,

4 third artiole of clothing that might bhetter be gonsidered a wrap for
wear during cold weather was the m‘gi It was worn by both men and womsn,
especially the aged, by passing it under ome arm and tying it over the shoul-
: der opposite. Children up to nine or ten years of age went entirely n.akad;
F The Hawaiians used no footwear excepiine when traversing some of the
lows of extremsly Jagged and sharp lava on the Island of Hawaif. Then tem~

¥
porary sandals or bandages called kamas were made of hraided kapa, of the

bark of the h,g'g ( )s of the leaves of the 31‘1 ( ), ex of the leaves
] of the hala ( ), or of any nther suitable material available,
v
4 Bed coverings, termed kapa fnp_g or kuinakaps, wers used for warmth at

- night by tha higher classes at lsast, These consistad of five maparate
sheets of thiek kapm, each thrae to four yards squara, sewed together only
at one end msually by meanas of a kapa tape. The ﬂia‘hm or upper sheet of &
this set was often elaborately decorated, )
Fragments of 0ld kava were used as wicks in the stone kukui lamps figurasd
elsevhers ( ), while the old knpa mpe were stripped into string-like

S e 2
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lengthas, One of these was then loonsely soiled and 11t from the firs that had
been ignited laboriously by fristion ( # ) ‘:;fore that was sxtinguished,
A 4 offer

Snoh strims;s alowly smoldered 'onﬁm_?ﬁ' thus NE¥K & convenient way of relighting
their oven or lamps when necessary, '
Kapa was iused in the usual mrr_‘i!:gu oeremony, the bridegroom casting a
piecs over the bride in the presence of her parents and relatives, Or a
shief or friends threw the kapa over both the youth and maid.an. If the lovers _ |
were of high rank, however, they ocame in state with their attendants and
Joined :u;‘uie_;‘,ﬂa he Polynesian sign of affeation, befors the asasmbled mﬂ ]
tado ania shoute dhas the ovists yip papriad. A s, ox fougt, lypesganiy
follojed these oeremgntes,:re: = = “Wmﬁm AT s
e of-"-‘?bﬂ"im[':_'igwd Ens“"s‘i the heiau, or temples, to clothe the 1dols,
© and white Xapa was used for the flat sides of tall, obelisk-like structures
_.:-9;611911 mﬂn biilt usually of bamboo down which the voice of the god shomld
pass from heaven to the oraole standing within. These apuy wers sometimes i
ifty feet in height and usually four to five fest sgnars. A small white
ipa ealled _gg:gg was plaged svar the idols while an incantation was made. “;
"ite kapa on a stiok placed fn a path or bownd aronnd the truik of a tree
Qio-a;te& _ trespassing was forbidden or that the fruit of the trae m
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! Thp ma¥ine of kaps, sscording to the old Hawaiians, was responsible fo:
2l J 2 01 ; Ag : o
. v. -~ | b :
the naming of the Crater of Haleakala, blani, so the myth relates; lived with
A : ., iz mother, who
his mother, Hina on the western part of the Island of Mant - |
: . &
‘was wont to make kapa, found diffioulty in drying her produot If_ecnuse '. he e
ﬂ.ﬂ'j.”! were =0 short. Almpst as 89on as she spread her kapa out fo dry, the sun
3 3 in, ¥ani resolved %o
set and she was oblized fo take it into the house aga : Sanetd
help her. After a litile reesnnoitering he disgovered that the ann ANAL 'E"-i-' J
réatlv over the enormons eratier forming the central part of eastern Maui, He

/&ffﬂmaﬂ home -and then/Journeyed to Faihee where We out down all the coconut
| st e

|

| of the sun's larger rays with waich she was Walking aseross the eargh, This .

troeg to menufacture.a strong rope from the husks of the nuts. Armed with

his rope he ascended the mountain again, made a noose, and with it causht one

| he broke off. He continusd catehing and breaking the largerkm it anly
| the shorter and weaker ones remsined, Now having the sun in his power he!

I threatened to will her for having traveled so fagh., Upsn he'gg!mg fb?'_hgr.. [
life. and promiging to go more slowly hereafter, Maui liberated har.;-ﬁ‘r._m |
~that time on the days were longer, lina could more easily dry her m, ‘and i
the crater was called sun snarer. This name should properly be apal—l‘g&
m in Hawaiian and not Haleakala which mean_sbhgy.:gf_gi_‘mg ang,
A eiiden tonin withos ﬂ‘c%&fn..@ 4;; Mt; % fjﬁmg,%gm

g}&“‘:ﬂﬂ_ TN Apr R A e el dee :

)ﬁ:,{;_uu L(ﬂr’&_.

—

i Mo 4 Today kapa 13 no longer made in the Hawaiiam Islands beocause all th_;__m_gn‘.-_

and many of the women of native ancestry wear the usual sostume of the Eu- b
ropean, Most of the oldar women fortunately still adhers tonthe enustom of
wearing the stately th&é‘m;of) the Mother Hubbard ™ type, in=
troduced by the Amerioan missionaries in the early days, This dresa, how-

ever, is not made of native eloth, The only material for sale in the 1islands
that resembles Hawaiian X¥apa closely is m, the kapa of the Samoans, This

may be purshased for a reasonable sum, The buyer should insure the continned

making of true native Samoan kapm by refusing o accapt pienes that appear

to ba.ve ‘been solored by other than the nativa dyes. For want o? Hayaiian

kava, a Samoan sample is here inserted as a bookmark,

\ B d & ."
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27 @ SANDALWOOD or n.mu‘] Jody € . %
y ¥ore than Tifteen kinds of trus sandalwood exist. ALL belong to the group
- Imovm as m whiech, with about twenty-five othsr relsted groups of plants,
": comprises the w or Sandalwood Family. Though of this family the mem=-

bars found in the Hawaiian Tslands have been twice monographed, much work

must yat be done befors we can be certain whether eight or more kinds ars

peculiar to these islands,

Sandalwoods are shrubs or trees which, with very few exdeptions, have a

T

strangs method of geining food. This method is hidden from view until we care-

fully wash the soil away from one of the plants., Then we ses that the roots
0f this plant,as in most kinds, haye ramified in all dirsctionz in search of
moisture and soil salts carried in solution, But unlike the roots of other
plants, some grbow toward those of certain neighboring shrubs and tress and
actually send'suak‘l:ag orgens oalled haustoria into them. By this means, the
sandalwood weFable to rob them of some of their food. THe result of sugh par-
tial parasitism over countlsss generations is that the plant has becoms de-

| gensrats, The leayes are no longer obliged to manufacture the entire mpply

| of food necessary for the plant out of water, air and soil salts with the

¢ | aid of sunlight falling on the green chemiecal, chlorophyll, within them:

,'I Hence thgy have becoms comparatively small, thick and pale green.

The sendalwoods native to these islands are called ili&h' i by the Hawaii-
nns; A11 haye small four- or five-parted flowers that are either gresnish-
yellow or red. In the vieinity of Kilanea Crater, partioularly along Sandal-
wood Trail, the Kilauea sandalwood mown as Santalum panigulatum Hook, &
Arn,, may be seen (Flate ), This is a ah;:'ub or small tree|Sxceed rarely
fifteen feet in height and bearing gresnish flowers. Though not partieularly
attractive, it is worth visiting becauss of the sammersial and historical

| importance of plantg like it. In Koolau Gap within Haleakala Seeeber | on-the
othep-and , E;P&JV;B\}(;:;? beantiful kind named aftar tha crater where it grows,
Santalum halag‘kalgg Hillehr: This bears dense cluaters of dark red i’ln-.-:ers:

The heartwopd of the sandalwood trase hasz always bheen highly prized be-

f | | ¢

e . . L emmre ¢
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‘oause of its olose grain and frasrance. It wms particulsrly wvmlusd in the y7z
{ Orient where it was burned axtensively for incense, used in ornamental eary=

ing and esbinetwork, and nsed as a repellent agninst insects. Befors the
Aimpovery of the Hawaiian Islands by Gapt. Cook in 1778 and ]9 almost all
sueh wood was derived from the white sandalwood, m album - of the
Fast Indiss. But soon after ths discovery, the presence of sandalwood grow-
ing hers in zreat abundance in the drier regions became moym to the wq'r'.'.d,:
The Hawaiisns, of course, hnd long known the properties ofvthis wood as their
name laau !.l;lg mesning fragrant wood, indicates. They nsed the powdered
heartwood as a perfume and freguently sprinkled it among their )m'p_g {: )
to offset the objectionable odor that was particularly strong shortly after
ita menufacture,

In 1791 G‘n‘.jpt. John Kand.rtick, a New Englander thean sngapged in the fur trads
betwean the northwest coast of America and China, left three of his sailors
on ¥auai to colleot sandalwood and pearls for him until his return voyage
From Boston., Thus hegan the sandalwood industry in the islands which grew fo

huge proportions, being at its height from 1810 to about 1820, Due to the
AL { {, prandhanss

cutting of all trees of marketable size and lack of caforestmiion, the indus-

try ended before 1745, It is estimted that during this time }fr_amﬂ the =ale
of the wood for export to Cmtu{mﬁﬁ were 'em‘iehgéé‘ by three
or four millions of dollars in money and merchandise, mostly the latter, As
the Chinese name of sandelwood is _tmlugﬁl;. maaning Zragrant tres, these is-
1lands beceme Jmown to them as Tan ﬂg&ﬁhﬂ, or the 3andalwood Mountains.
This was later shortensd to Ian §han

The sals of sandalwood at $125 and upward ver ton wazs a resdy means of ob-
*aining meoney with which to buy necessities and some of the most extravagant
luxuries, It was also acceptable for barter. For example, if a yvessel x:;e
to be bought, the chief agreed to give an amount of sandalwood in exchange
egual to its bulk, A pit was than dug with dimensions equal to the greatest
length, depth and breadth of the hnll of the vessel dssired. Thig was then

f£illed with sandalwood, which aguantity amounted to theV price, &f—-ﬂl‘é' phraHAER,

R
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under the arms, and fastened across their breast. Wen they had deposited fhe
‘wood at the storshouss, they departed to their respeative homes, ---- fhough J

Begnuse of thair desire for wealth, the ohisfs obliged their retainers tol
gather sanialwood in great guantities in addition %o demanding the same som=
modity in payment of taxes, They were mot only forced to search for the tres
but alss to fell it, out it into pieces 18 inches in diameter and from 6 to
8 feet long, and to earry it like sp many pack horses to the royal store- "
houses. As tha forssts beoame more and more deplsted of these valuable trees,
the common people wers forced to undergo greater hardships to satisfy their |
magters' wante, Little time for agricplture remained so that once actnal
famine thraatened the islands. 'hat this industry meant to the common people
is plear from a guotation from William El].‘ia who was staying in the Bzm%

of Kohala, Island of Hawaiti, around that time: "
fBafors daylight --=-- we were roused by vast multitudes of p‘eapla--'pass-:-

ing through the district from Waimea with sandal wood, -=~- There were be-
tween two and three thousand men, earrying each from one fo six pieses of
sandal wood, aceording to their size andl weizht. It was generally tiesd on i

their backs by bands made of ti leaves ﬂ_n. L |, passed ovar the shoulders and

we had numbered, in our journey to-day, 600 houszes, we had not seen any J

thing like four hundred people, almost the whole population being employed

in the mountains putting sandal wood,"
L3

Such unjustly hard labor, for which the common people received little

gain, was naturally irksome to them. It is said that during their trips into
surreptitionsly
the mountains, they would NNMNANXXH destroy many seedling trees to prevent !

their growth to marketable size. They realized that the fewer sandalwood

.

traeg existed, the lighter would be their future toil in eutting them down i

and carrying the heavy logs to the coast. This is in sharp contrast to the
time of Kamehamsha the Grest, a score of years earldier, who stringently
prevented the eitting of the smaller trees, observing that such wood was to

be praserved for his successors, [
As early ms 1816, Kamehameha bought a vessel ocalled the "Forester” from

i Vi
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a Capt, Piggot . Its name was changed to "Kaahumanu", in honor of his favor- ,;__'f'
i%e gueen, and in larch of the following year sailed for Canton, ladesn with
sandalwood. Matead of returning £illed with Chinese goods, the "Saahumanu"

——

arrived nearly emmty ani in debt for $3,000. The f=ilure of this firat Hawa-
iisn trading enterprise apcording to the ocaptain, was that some of the money

| from the sale of sandalwood hed been stolen and that the Chiness had demanded
exhorbitant port eharges and fees for pilotage. from that time on, pt:rt charg-
eg were polleated from vessels visiting the Hawaiian Iala:n:ls;

Tha disastrous end of the sandalwood industry conduoted by the Hawaiians

is conneated with the enterprising High Chief Bo'ki ( ﬁrﬂa accompanied =
Liholiho, or Kamegameha IT, with Quesn Kamamalu to Mgland in 1824 where
both died of measles, and returned with their bodies to the Islands on the
British frigate "Blonde™, commanded by Tord Gporge Byron, eoungin of the poet:
Upon his , Boki wasa made Governmor of Oahu, ﬂnemm the minority of
Kamehameha III, GQueen Kaahumanu, the widow of Kamegameha I, was Regent of
the Kinglom, Within a few years after his return from England, Boki aspired
to greater nower than governorship and even drew up an armed force at VWaikiki

|' to nopomplish his ambition. He was fortunately persuaded almost at the last
minute against causing a rebellion and dismissed his troops. When he heard |
in November 1829 that an island had been discoversd in the South Pacific on '
which much sandalwood grew, his energies amd ambition were diverted into Pit-
ting ont an expeiition for colonizing it and wiping ont his debts by proecur-
ing the precionas wood that had become loeally scarae,

The man-of-war brig "Kamehameha" and a smaller vessel named "Becket" wera

seleoted for the undertaking. Each was well provided with arms and ammunition

as well as provisiona desired for aolonizing purposes. Against the advice
and rsmonstrances of many Honolulu peonle, the two yesagels sailed Dec: 2
1829, hastily equipped and insnfficiently manned with skilled sn!lors: M-
most 500 men had enlisted ag soldiers, sailors and attendants, Among this I
number were some of the most energstic and venturesome Hawaiian youths and

ten foreigners ns navigators, some of the latter baing ntterly unserupulous

o

Hunt Institute for Botanical Documentation



7

Hunt Institute for Botanical Documentation




- . s em—
—

o

. -
advanturers, On the "Kamehameha, commanded by Hoki, about 300 men were ori

ed for the long voyage throuzh the tropics. On the small 100 ton "Becket?,
L aommanded by Manuia, a trusted follower of Bokl, the remin!:ng_ 1792 men were
obliged to live. The expedition was first to stop mt the small island of Ro-

tuma, one of the New Hebrides ncr:sh of Fiji, before sontinuing to the larger
sandalwood island ealled Eromanga,

Boki in his vessel arrived at Rotuma first. He treated the natives of the
island with harshness, foreing them to cut sandalwood for him, while his com-~
panions beoame discontented dus to the hardehips nf the undertaking, After
‘sompleting his preparations on Rotuma, Boki and his followers set out for
Eromanga, which wasg distant but a few daya' sail. From &hgt day on, no sign
of the "Kamehameha' or of the 300 men has eyer been meesn, ALl peri-_s‘héd_: I%
is probable that either the powler was accidentally ignited by a careless
smoker nm_lttha vessel blown %o pisces with all on board or that she struck
some unknown resf and foundsred, The "Backet"”, on the other hand, arrived at I
§  Rotuma I5land ten days after the "Kamehameha " had left it, and, not f‘mﬂ.ing
| her there, sailed on to Eromanga to meet her. Hara Manuis =md }is Pollowsrs
| waited in vain for the "Kamehameha" whose fate eould only be conjectured, and [

committed various outrages on the natives which lead o Preguent houtili_t‘ia"s: i
At length a disease broke ont among the voyagers of which many died, inelud-
ing the commander, Eamlis... After a five weeks' stay on Bromanga, during which
. nothing was.'adenmpliahe&. all but a few of the survivors sef =zail to weturn
to Oshu. In addition, forty-seven natives from Rotuma embarked as passengera:.
f‘ Crowdled with tHe sick and the dying, the "Becket" slowly srept toward I‘mme:
Dne to lack of medicines and insufficient fnod and water, the wake of the ves-

sel was streyn with corpses., Finally orazed by the agonies of famine and

thirst, it is veported that the stronzer oast the\dying as well as the dead
overboard, On Angust 3, 1830, the "Bscket" mrrived in Homolulu with only 20 |
suryivors, and of these A wers foreigners. Thus ended the sendalwood exped i~ L
tion as a nationsl d{saster, A desultory trade 1in Hnvaiian sandalwpod lasted I[Ii
about ten years longzr‘when it cengsed entirely with the forestafdespoiled of |

A
every trem, I

N
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J 4@ RUMMEX or DUCK ) ju iy € 123

¥ 4
Aboilt one hundred £IiF kinds of dook or sorrel, known scientifically ag

Rimex, are faund throughont the World. AlL belong o the f_m or
Buskwheat P:am.{ly. Five or six of these may he sesn in warious parts of fh_e'.
Hawaiian Islands

The Shesp sorrel, Rumex m;i&s.al_l.a 'L;. may be found along the roadsids, = ¢
partieularly mear the Military COamp in the Kilsuea Seotion of the Fa.r‘k. It
grows alsg within Haleavsla Crater on the Islend of Mani, The mssds of this
plant were, no donbt, aceidentally introduced from Enrops by way of mgg_g_ B r
probably in fodder imported for cattle. This sorrel may be distinguished -
easily from other Winds of Rumex because itz "'male”, or staminate, flan‘al‘s

and its "Pemsla”, or pistillate, flowers are horne on separate plants. Tt

also differs in being small, rarely exceeding one foot in height, and in* l
possessing spear-shaped leayes of pleasantly sour taste. These cai be qoakgﬁ
and eaten Tike spinash;

Rupex gisantens Mt:, (Flate ), the pawale of the Hawaiians, and ite
+ varieties are native to these islands, Flants mny be found growing on the
X, in the Crater of

: inner slopes of Haleakala Crater
Kilauea and notably in Kilaunea-Iki.#NXXHE They grow well in the arsvices of

{ aliffs and on extramely arid and barren lava flovs wheres few other plants
‘ are able to pain a fnut}mld: In such places they are stooky, upright shrubs
! several fesat in height., I the wet forests in the Distrioct of Kohala on I
the Island of Hawaii, on-the-oshen—eands some plants have been found with .fl
stems thirty feet long clambering over the bushes and small trees in a way
that is reminiscent of the climbing grapes of the Eastern United States,

It is probable that the Hawaiians in the early deys used the pawnle ns &

remedy for some skin disemse common o these ialands. Then when leprosy |
3 gained entrance here around 1840 with the return of = native chief who had J
gontracted the disease abroad, the Hayaiians employed this same medigine ]f

as an alleged spescifia |

A
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2 _?ﬂ SILENE or cmc&mx.ﬂ g e s
Absut 250 kinds of eatehfly grow throughout the world, more than mlf a
doran Yeing found in the Hawaiian Islands, All comprise the group lmown as

511 , balonging to the Gaﬂggl;zll&, gese or Fink Family‘.
Silene struthioloides and its variety are a_a.tchi’lies typioal of the

volganic regions on Hawaii and Mani only. They grow in ash and in cinders
where no other plant except the silversword ( ) ean thrive. In the
Kilanea Seotion of the Park, the plants may be found in eonsidersble numbars
between Keanakakoi Crater and Halemaumau,while sn occasional one may be ob-
served near Uvekahuna Observatory and elsewhere, In the Haleakala Section,
they are most numerous in the}bottom of the orater near the oinﬂar}s_anas;
This m growing in extremely arid ground usually more or less im-

© Pregnated with salts, has beern obliged to curtail ita requiremsants for vm,ter.

1t has aceomplished this by reducing the number end size of its 1eaves, oF=- i

-

gans thronegh whieh most of the water within a plent is given off, Conseguently, |

, the plants near Kilauea resemble dead twigs, one to three feet high. Closer ||
| examination, howsver, shows that they are alive, De-ring awl-shaped leaves

toward their ends and sometimes elusters of pale flowers that open only at

night, The Halsakala vplants, one of which is here figured, have a slishtly
l. different aspect, being low and sxtremely ecompact Ii.n form:
The Silepe are aalled catchflies beeanse the stems of most kinds bear
hairs that exude a sticky substance by which insects, attempting to crawl
to the flower for nectar, ara caught. In this wey, the plants prewent unneges- |

sary waste of pollen and reserve 1t for other visitors., Insects crawling

Y AT

from one :Eluwer provably would drop most of the pollen adhering to them
before reaching a.nothsl}\. I’n the case of flying inmecta, like moths, no such |

loss would oceur,

I
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C@ BUTTERCUPS )1+ '} & P IORs 0 104
The mm:glu_em or Orowfoot Family is 2 temper-
ate and cold regions of the northern hemisphere. “hen any of its members
are native to the tropiecs, they usnally grow at considerable elevations
where the temperature is low. Thus in thesevislands only two native members
of the Crowfoot Family are known and neither' one has been ecollected below
an elevation of 2000 feet. Maoreover, two members of EEXFNEX recent, acoident-
al introdustion grow above 3000 feet. All these plants, curiounsly enough,
are butteroups, kneen botenically as W
The Maui butteroup, Ranunoulus g,/r‘w is found on all the
larger islands of the group, being especially numerous in the Kokee region
of Kauai. It Ims not yet been collected within the boupdaries of the Natiomal

Park,

The Hawaii buttercur, R. Mmd-ﬁ*‘y here shown, is limited to
the Island of Hawaii and to the eastern part of the Island of Maui. It has
not yet been found in the Kilauea Section of the Park but may be seen on
the moister grassy slopes of Haleakala as well as within the orater near
Eonlan Ga.p: It is an erect, coarsely hairy herb two to four feet high hav-
ing a hollow stem. The leaves are divided into three segments and each of
these, in turn, has the tendency to split again into three more. The flow-
ers are terminal, yellow, and rather smll:

The ereeping buttercup, _R: repens L., a native of Europe and possibly of
western North America, was acoidentally introduced, probably in impure
vegetable seed, shortly before 1922 near the Kilauea Section of the Pa.r‘lc:
lq 1t has overrun, large patches of grmmd not far from the Hilo Fntrance
twi thin eight years, ﬁia weed ma._v ‘beoome a part of the Fark's introdused
flora in the future. "t"he plant may be recognized by its extensively creep=-
ing habit, bright yellow ﬂowirs almost one inech in diameter, and three-di-
vided leaves marked with bdght green areas,

The =piny-fruited buttercup, R. muricatus I- is a native of Eurasia but

has Yesome extensively naturalized in FNorth dmeriea, In these islands it was

&
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cases-being modified stamens, -I\aﬂ'.'c-k':tn otharaﬁﬁsly onl?rud leaviisJ that hed’
never passed throush a staminal stage in their evolution.

Below the petals come_f'a series of leaves that are the least modified of
all.- They are called sepals; They are usually green and proteast the more
delicate parts of the flower above them:
,n’ In gomparing the buttercup flower with the hypothetical shoot mentioned
above, we observe that the individ lg;?f;“ 3&-1‘;?:, {3,:28 are ar A{
spirally on a steeply conieal 'baaa. This is to be eated. in an or£ that
stands at a comparatively low stage of evolutionary davalopment. The floral ;
parts are spirally and not oyclically arranged as in more highly evolved cﬁ

]
:l’lnwera;baoause a spiral arrangement is the primitive position of leaves on :-d

a stem, And the common base of the floral parts of the buttersup #s conieal
and not flat as in more highly evolved plants,beoauae the stem bearing these
structures has not yet shortened to a flat disk - the stage beyond which it
oan shorten no murn:

The different members of the butteroup flower vary considerably in num-
ber, even in flowers on the same plant. This also is a prdmitive feature,
thig shows that the flower has not yet become stereotyped in structure, Its
floral leaves vary in number on its shortened stem just as folinge leaves
ma¥ vary in number on a sterile shoot of a certain definite age;

The carpels innthe buttereup are numerous mnd distinet, while in the
floweras of most othar plants they are not only reduced in number but the feow
remaining ones have usually grown together so that their individnality is
not apparent without dissegtion;

'fhe native ‘hutteroups were s;rparently of no specisl use to the B&ﬂii ,.,F

ML,
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1 ,p) o HAWATIAN POPPY or PUAKALA)IoY) & i
then Gnnﬁ;lrlt’]onk renghed the Island of Hawati in 1779, he noticed .-,mn‘!: ¢ 3
spisuous Herb balonzing to the Fapaveracese or Poppy Family growing in the ' l
E lolrlnnds. aspeuial}.v in very Ary loealities., This nla.nt was ealled by the |
natives ;p__]g},_g pus meaning £lower and kals, thormy, Later the aettlars. |
and even most bhotanists, named it the Mexican Poppy, mistaking it for a plqn\t
with yallow petals native to tropical Amerioca. This was an u.nfgr'._t._i_shl_;tg er-

ror as the puakalas is peguliar to the Hawaiian Islands, having, however, a

olose relative native to Florida and a more distant one native fo Ublprjﬂfg; '-'l

o s g

Instaad of continuing to pall the plant by an inappropriate name, 1t sﬁou‘{ﬁ

‘be ¥mown henceforth either by the Hawaiisn nam /"% %, by the uorrcutaﬂ .
B AT R AR Ll <o Ac T -y
Fnglish name of Hawaiian poppyf, or,I’hy the scientific name of Anmmm; 1

_ The puakals is a striking her‘b”@late shows ) two to five Peet tall.
Its stem and leaves are densely beset with priekles that are so sharp that

-r\—\‘-,—-ﬂ..,
W s

Yoth man and beast avoid touching them, The plant is also covered with mieros-
gopis granules of wax that impart a powdery appearance or bloom he—it, Thie
hinders evaporation and thus aids the plant in growing in %n& whm—wﬂ:u'
is searee, The flower buds are also beset with prickles and covered with this d
bloom, When they are about to open, the sepals do not spread apart as in :
other plants, They remain united and are torn from their base by the swall-
ing petals, L3 these unfold to atiract insecta by their brillisnt whiteness,
the hood-ghaped sepals fall to the grmmﬂ.:

it Like all members of the Foppry Family, the pgakala confains abundant milky

Juiee of yellowish golor., This harbors most of the narsotics found in the

' juige of the opium poppy. It spesks well for the medical lore of the early

| Hawaiisnas that they were accustomed to use this plant to deaden the pain
pmra D o ey ol

! from toothache, thus prastiecing in = crude my/,\ methed “the dentist

: today has-—denmened._to refine. ihe natives merely pounded the rind of the
plant, heated it and then plased i% .on the apheing tooth, To remove warts, /

| the Juice of the =tem was placed upon such growths and exposed to the sun, I

As soon ez the juiee Yiad dried a seczon® application was made and allowed to |

: | OVIEER I
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mm& knm-m hy e [[a«aiians as ’ _4. hﬂb‘ng to

the Hydrshzenocae or llvd_remgsa Family. Ouly two kinds are Xmown ‘and bBoth-
| are found exelusively in the Hawaiian Islands where they thrive in wet for-'
h;st,a. They mre usually small, shrubby tress with thisk branches hairy toward
their ends. The two kinds oan be readily distingnished fron one aAndthsr,
Broussaisia sriutn Gand., has its leaves in opposite avrangement om the stem
ﬂhﬂﬂl-m G_au.d:, as the assompwing drawing of Ianvea and leaf sears
shows, has them in whorls of three eash, The latter plant ia +te common in

the fdenser forest d+ the Kilauea Seetion of the Fark,
Thc,&smunﬂu&i“hfﬂilﬁ two general primeiples that £ind expression in

many plants. Namely, they have condensed thelr flowers into sompack elusters,

and theihsvs made their flavers imisexudl. P

The _Mhm ampll, inponspieucus Tlowers, If thees were to M

alone in the axils of the leaves, they would be rarely notieed By insests,

and .‘b_l:'l@sa inseets that might notiee them wonld be seldom indnced to visit
‘them for the small quantity of nectar secreted. Thns the plants would lose
many opportunities of having their flowers eross-pollinated to inaure the
prodnetion of gaeﬁ: To make up for sush a defeat, the flowers are massed to-
gether into large, terminal elusters, which, by sheer size and position, eom~ ]
mand attention, Imseests, espeeizlly flower beetles and wasps, now visit

them and with ease satisfy their hunger with the nestar seereted in a single

———m—

‘aluster, )

In the E‘M we have plants thet are just om the point of perfest~ ;
ing their flowers into 'mizexnsl strustures, In studying them, therefors, we |
solye the mystery as to how the unisexual Tlowars had ririgmtéd in Frayeinet-

. = ;
ia ( ), Coprosma ( ) and in meny other plants, The W plant de=- \

pieted on Flate TDbears only staminate or ™male” flowsrs. These eonsist of -4

fiye minute sepals, filve whitish petals oftem tinged with red, tsn well ﬁ.e_\_re"_/

oped stamens and one degenerate pintil in the very ecenter. The latter ne‘v_p'r/

= /
(j \!’, b \-} '{--..
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i The wilei of the Hawaiians is Ostsomeles anthvll131%01da (Smith) Dimdd, T%

| is a member of the Rosaceae on Rose Family and not far removed in relationship

from the hawthorn and the gommon apple., The plant is peenliar to the Havaiian

Tslands where it grows in the drier regions below an eleyation of abont 4.&90
faet, It im one of the more sommon plants of the Kilanea Ssation of the En._mk-,

The uilei is n woody nlant compound leaves and clustered, white
flowers repembline those of the apple. Tnese at length develop into small,
whitish, somewhat sweet fruits, each containing five =tones. Usually the -
plant is a atraggling, much branched shrub creseping over the ground or ris- ‘,
ing to & height of & £oot or two, Bub in the sa ( ) lava :Elowag;[,mg
government rosd in the distriets of Kam and.'Kam, Island of Hnwa.ii. tmr J

~ plants develop into treaes a fAozen feet high,

. The julei has very stronz but pliabdle wood. Its long branches were there- |
fore strippsd of their bark and tied to the rims of £ish nats, mobing 1ike “ﬂd
‘Hoop o keep them open, In this way, for cxample, the Hawaiians ‘eonstruoted |
‘their nets for oatohing the opelu, a £ish that swims in sehosls and is a
ézwrﬁta for ea.‘ﬁinp raw mither when freshly -smlg'h.ﬁ or affer it has been I ‘
dried in the sun, A net abant 25 feet long -m&&—he prepared by sewing 1% in
‘the form of a huee beg. To the upper »im of the wide month a series of long,
‘alender branches of the nulei were fastened to keep it gaping. This was then
Lowered on ropes in moderately deep water by the fishermen in their outrig-
ger csnoes, In the meantime, raw, grated taro had been conked and tied in
gz; ( ). This was then lowered as bait on a atring inte the sea so as to
hang midway between the surface anl the hottom: fhen a school of ppalu had
been attracted by the t.ar'o, the net whieh had been hanging below the baif,

~ward
& Was warafully raised topthe 8urfase, The enclosed fish, frantic with fright

when one of the fishermen psa=tbix jumps in nmong them, dart in all direg-

|
tions and are canght by their gills in the meshes of the net, |I
The opelt @and the nlm, a %ind of bonito, were connseted in an interesting !

| way. In Jamuaryia himan saor i -3 :.nﬂfmf'"_.] were offered together at the

| | ’
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@ V(RAUATIAN RASFBERRY or AKALA and its felatives .o o ""i'z‘ R EE A

¥o bne Miows how many different kinda of blmekberries, dewbarrien and
raspberries exist in the %rld. Some authoritiss have sstimated that there
f are shont 200;while others maintain that more than twies that numbar oseur, l
fhis uneertainty is due to the fact that many ¥inds are extremely yarisble

and that some readily produge hybrids with others, and that these hybride
may or may not resemble their parentis plonely. The stulent gthermg_ A upu_i._-._
men, therafore, E‘s:;-not be siure whather he has £ound m hybrid, a mew kind cf
plant, or an unusual variation of n plant alrandy well Imosm, ALl 'ﬁ.dﬁ:uis‘tﬂ
howsver, are agreerd that these plants belong to a single group remed Rubus
whish belongs to the Ragg;;gag or Rose iram‘tly. -l
4 blaekberry, Smowa—es Rubns—— _, introdused into these
jalands from eontinental Ameriea before 1900 has essaped from eultivation and

may mow be found on wemtern Oahu, on Mani a.loné the 0linda 'I’igaf-h:he Trail
just below the Haleaknls Seetion of the Park, and on flagaii in the yisinity

' of Kilanea. The plant has white flowers like most kinds of Rubus. If grows
in the eool, opem Zorsst and is yearly beeoming mors numerous. Though pro-
dneing an abundanee of palatable blaek frnit in sumter, these thoray shrabs
should he hindered as mush as posgible from 'spread.ing haseuse of the indiea=
“tiol that otherwise they may beesome nbnoxions wqeﬂ.u. ¥

Another mtroﬂucaﬁ Rubus is the Rose-l-aveﬂ ‘Qﬂm‘hla‘bem whome bhotsnieal

name i=m 3_1_1__1_:;; roaaefaligg Smith, not R. Jamnisensis as stated by previous :
writers. This plant is 2 native of the Oriemt but unfortunately has been :n-:
trodueed into almost all the larger islands of this group exaepting lolokai,
Like the hlack'herrar/it bears white flowars!' but,u.nlike it, it produess fruit
praetisally throughcut the yenr, It thrives from sea level to an elevation
of 5000 fest or more 'Lrui is q-lu.t{; eommon in the forest and eslearings around
Kilaunem. A disease of leaves and stema caused by a mierossopie fungus, how-

ever, killed a'great number of the plants in 1“3-53:1(1 may eontinue to eheek

the repid inerease of this plant in the future. The brisht red fr!l'i!:!\:‘\!fs

Eo

—
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‘ edible but la.'k the delisious flnwr common to the rruit\ of many ofher rinds,
b Two native raspberriss, named _a_l;gl_g by the Hawaiisns, ars found in these
) izlands at higher altitudes., Both produse p‘tn]c flowers and therefore ean be
‘ differentiated a!‘. onee from the introa.uuﬂ ‘ﬁimhlcberry.
t laerae's Raspberry or akala, Rubus m Gray, is somparatively rare. It
| may be seen sprawling over the fog-drsnshed moss at the head of EKnolau Gap,
' the most inleresting apgt botanieally within Haleakala Crater, This plant
© dnees mﬁuiﬂ/\of fs"f}mm value to mwﬂﬁa el
% The Ugright Hawaiian !Qaspberry or akala, nowm as M Gr&y,
showa on Flate » 18 n perplexing plant., Along ths Olinda Pipe-line Trail
on Haleakala, where it is very eommonm, some o6f the plants bear priekles on

# their stems while others sre entiraly unsrmed. In a third type, the priekles
drop from the stems in = year or two. Apparently this ragpberry is on the
.point of splitting up into two or more distinet kindw. It is eonsceivable

| that if ome of these umarmed plants, for sxample, should in some vy besome

isolated from the priekly ones and be able to reproduce, its offapring wonld
in time eyolye into a new kind of raspberry thot would never bear priekles,

L St 2

LT >
Foesibly thi= is now eom to pass, Thu stems of all the ra:pbarri SAETOW-
y S r Gephrim, B

* ing on ispolated Molokail lmek priekles,
oepurred on an abnormal aprout that had probably reverted to the ansestral |
armed gondition g sharneteristie 'lﬁ most of the plants on Maui, On the Island
of Ra.waii, other variations may be noted. Some plants bear Mﬂ#%“'}mt

| e he typieal aolar’xsn that and all the other islands. TBT-M is a very

dark reﬁ.. Only a very few la¥ grow in t‘!- neighborhood of Kilauea, probab-
1y besause the altitude is“f-hq low for tham.
The i‘ruit* of this Hamiian aspherry or akala somstimes nttainetwe inehes {

' in length, They are juicy/ but vary eonsiderably in bitterness. This makes
some of them mafit }Q food. They nlso possess slightly laxative gqualitiss ir o

eaten in great numbers. Beepanss at the ability of these shrubs tn flourish
tr—these—tsiands ani basanse of their unusually large, juiey fruit, Dp, Willis
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. Pope of the Federal Expsriment Station in Honolulu M3 been zrowing and
{\d‘.&.f‘-ﬁ:“’ Ii‘-i

hybridizing FECY 0 i with varions raspherries nantive to Horth Ameriea.

vy

-

..nﬁ at the same time bear fruit that is large and Juiey like that of its
N native Hawaiian parent snd yet possess the delioate flavor of its sontinental

one, Sueh an nndertaking is by no means visionary. We owe the e‘_xistj."l‘ia of
most of our best fruits, vegstables and ornamentals to the sueeess that re-

o

i

T

warded the patient industry of hortienlturists, like Burbank and many others,

The Hawaiians in the early days no doubt ate the akala when on their in-

=t ot

frequent trips into the eold and nsually wet mountains. It is definitely
nowe that they prevared a e.ya for their k__pi fx)-cm the ,}uiee of the fruit
umhmiiu bf.spherry,a&-hnt-ﬁley even manufastured ka___m eloth gon in-
ferior, yet not poor, guality from the bark stripped from its stems ;hd_hm::e_

-aﬂ.t’si_.r JJ"I.__G_ Ta

of ibs relative. Kapa, however, made from the bark of the wauke and mamaki

was superior m

--v' 7

—
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.m.m,- However, gmgﬂ/ are now commonly made of kom wood and then given a

prime iﬁp&rtm_.?}i WAz in the mating Of 0nOSSEER OF vhioh the Hawaiisne’ Had
- ' o i - .

not only single kinde, kaukahiy but even double kinds, kaulua, whizh gommist~ |

eﬂuf two cances lashed together in a special way, Of these two ﬁmdmama.‘l.

‘mo=t famSns war onnoes were maie from the trunks of giant everpreena that
h=d been earried by dcean onrrents and winds from the Amsrisan ecast bo these

m Hawaiians made their aalabaahea, or udaki, from the m tree () 7
nd prag _'J.J.y never from bhe Xog because, aoconﬁ.hrg to & recent publioca-
'l::l.acn,\ it imparted & ﬂiss.greeabla ?layor o fosd stored within i%, For mou-

shiny poligh whigh the Hawaiinns never sttained. The Harniiens did make use

of the bark of the koa, however, as a dye for kapa (. J

The koa was at times nsed for the timbers of tﬁ-ﬂ honses }.ﬁlﬂgﬁf

types, thers were many modifisations to suit spacial needis, They renged, ar

example, from small, narrow, single cances, the Jﬂg!&&* well-£1tted for bha
M |

o sinél T ﬂau‘blem canoes, the gﬁg-e "

'mﬂm qanoes a 11 enough for one fo 2ix or eight mem to handle were — — :

Loﬁg]md Very narrow, being scereely twelve inches wide at the Broade

M l‘hey were shont two feet deep., The war and trayel emﬂasvwe pa umia.ny =i
-~
a:'bm.tt w feet 'Long but same were 100 and eyen 1350 feet lgng a_ua had &

N <

depth 0f & to 12.8nd even |5 feet. 3uch canos= were 1 to'2 or mowe Pest wide.
A1l were invariably hollowed ont from & single Log. Some of the largest axﬁ A

'&EOI‘ES.

Before making & panoe, the Lewai!anaﬂ emuloyed a kgll_i_ma. or priest;
to offer prayers and smerifices 4o 'Ku. the long-pearded sod of eanoe makers,
thnt the work should be snseessful, Then the kahins aided the men 3n select=
ing & snitable tree in the *‘orfat. Ihies was lsborionsly felled with stone

adzes ( ) and then roughly hewn into shape with the same tools, If ths ,gJ.,e_-
Cha emﬂis 878, )

pio or the native erow g,_,g]_._g (Corvus hawniiensis Teale), were to settle
on the log, t.r\*.a WEE’ gonaidered an $11 “n'ﬁPn -md vor" on it abandoned. Anothar
: U of "7 e Aamail WO

tres oag age 1.r'!\t g 1ta plage. If mll went wel 1,!\\.}1& sheped log was ﬂ.""i?“ﬂﬂ

with ropes of hau { } bark to the @oast to be nollowed ou.t fu_r't.'ler. Final=

ly it wag smbothed and polished by rdbbing it with the Q,;La.r. or kamem.
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hag, ‘OF in csse the canoe was %o be of cohmiderable impartange, a man.,
The part. e mde from fthe kos trunk was the m. To thig a punwale or
rim, termed mo3, six to eight inches high, was aponr ‘r.pl wed o M%&ndﬂ. .

with wooden pegs. This was made of the more dursble ghm ) or of the L &

llmrgh&ea {_e_ spd. ), 8o that the peddles might rub here w}.i;howt mueh,
I ils-mhge to the eanoe., A1ditional pleces of thin wod of koa, 'ares.aﬂ:rfu { ‘}' fruns
[ m (Ua'lngthum inophyilum T, ), or _131 () weve attached to both mg.
| of the canoe to deok them over for seversl feet. These formed a Drow, ﬁg

, mua, and & stern, mg hope, each rising at the - extreme end 4o ﬁLﬁish‘k ﬂf 5

‘abont 15 inchas,. Lo, o WJKmM i T

As these rmﬁa-ﬁawh;?& caunesh' : 1, to keep them from rollﬁng g'mr
[l .

d4n pough waters, fhe al-.vmys had an ml‘!‘.riﬂ;ger. hed ),
This uangmtad%f a piece of m ( Y (it can s

sperma Gand, ) wood, both being almost as light as dork when d.ry. It mg W |
40 twn=thirds the?len.qth of the eanos, round, ﬂli'gh"_tly" up_g’_’njv’e& at the m_‘{; !
u dle; and turned up at the ends. Tt rested on the water Bgtrallel with the

oe at a distence of 5 to 10 feet. It was atbached Oy means of anu;nut hnale '
' £iber ( ). %o the ends of two Aowmmerdly ourvine vokes, the iako, of licht » |

the ends (fiz, ). The buovaney of snch an ontricrer prevented the canoe from |

l wood that, in turn, were fdastened at thei'fop %0 both sides of the ceuoe mear
furning over toward it while the weisght of the outrigger and the two igko pre-
vented the cance from fipping in the opposite direstion., These mumes were

1 froguently furnished with saile made of pliable ..@.lﬂ. bracta ( )« Ingtead

r of being wide at the hottom =& wers thosa of other races, Lhese gails wers

wide at the top and marrow balow,

-

The bodies, or was, of the oanoes were generally govered with = hlask
paint mede o the milky jnise of & metive Enphorbis relative mixed with the )
jniee ‘of the inpmer Bard of the kaokui root, the Jjuice 2f the hud of the benana I
[ ), ‘Bnd ‘charednl derived from Bala lesves. [uereafier, Lhe wood was Inb=

Hed with ol derdived from Enkwi-kernels., To such a black hody, the anpainted,

nenelly yellow moo ‘gaye & pleaging aontragt, (?

w
S TUEEls R 0 f  Ghe Magef temps Were neanlly pf kos, These taneisied of B
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E
I |,=tns-'et§p, qﬁ‘the nglabuh above the hole on Ghe opposite mide. To make sure

| %@ﬁ the .;gahgﬁg%h; was held Level while sighiting, 4% wng £i11ed with mater to |||
| e Neigut of a1l four holes. With guoh o sextent on hend, the vovegesa J
it s . . (i
d |1 . - 1

| ﬂ"w 'u:':_ ) )_:.
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The tres mown by t‘_m Hxwalisn name of m ts botanioally salled g..
ym:a_u_ my__pg:___g _;ﬁ"?q pecilisr to the Haymiian zroud, -‘b..tn‘g#‘b
pz‘ﬂsent Zound on all tha larzsr islands exceptibg Molokai and posaibly Galm,.
On the latter island, a few sickly tress were Seen some years ago that W
now bs dead; On the Island of Hawaii the visitor may see the mamani best in i
the Kipnka Puanlu, a few miles from Kilaues Orater, and in the ga ¢ 9
lava Assert near the ¥au entrance of the Nationsl Fark, Within Haleakala |
Crater on the Island of Mau : 4 2 % a few waea-m;ﬁ i

near the northern wall and b the more grassy plains near Kaupo Gap. )Emrh of

thegs, mfortunately, were inAdyiug condition in 1927 due to native baaﬁlos \
mm fupebris Sharp and Proferhinus ap.J that riddle their branshes
with galleries for their young. They were also being attacked by oatmﬂw
lars and goats which est their leaves. The h;:w osnnot be found in wet,
shadled forests nor in the lowlnnds, e= they are particularly nadapted to }&?&?Bﬁ §
slopes and rugged lava flows in vary arid regions between 3,000 and 9,00

feet elevation,

The memani is usually a small tree, though in particularly favorable
localities it may arow %o a heizht of forty or more fset. Tt bears clusters
of beantiful, golden yellow flowers (a): Ay mach of these flovers becomes
pollinated by insects that gather the secreted nectar, its pistil swells
and devalops into a woody pod, emlled legume. This bears four longitmlm!t}-
wings, as the drawing (b) of its ecross section shows, and may be more or
less constrieted otherwise (o}: Within are borne extremely bitter seeds (d4)
that are either reddish or yellow in color. As these are heavier than sea
water, they could not float from one island to smother to disseminate the

|

plant, But they could be readily transported the short distances between
the warions Hawaiisan 1slands by ocean eurrenta -hile yet contained in their

woody pods. Because of the structure of the flowers and of the pods, we Lkuow
that the mamani belonga to the Lgm;gi'n. osae or FPea Family,
termed
The leaves of the mamani ars ZXXXEX componnd besanse they bear leaflsts.

=

i,
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em k0 their snbisrrancanWnestis. dere they ann faed on tha ulaiag_?m
: ot i[;m' fhus the seats \e’ﬁ effnntively planted nndersround By &
4 ﬁfgﬁ tarn, are FAERITRABN L \ £t

¥ reapalalin £o0d br—iha—slant. fan- thetr
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The pigeon pea, he-ﬂ- Masmm (T.)"

‘member of the M or PRk Femily. As the plant has not been :Eamﬁ j‘,n
‘A troly wild state, its native home is not Ymowm with certainty. Various au-
‘thoritiea, however, mttribute its orizin sisher to Malm. to India, or even
to tropiesl Afrigca, In Maleyen the plant is oalled xmﬂm and this word is

poRat 1ts seientific name,

Tha pigeon pea was nndoubtedly introduced into the islands since their
discovery by Capts Donk, yet no definite date is ‘movm for '&he introduection
'{q £

of thiam valuable plant, The earliest regord that,\has s ﬁoteﬁ of M:q ge= ‘
aurrense he_r:a_ ig that of Horace lmm the son of the famous sdncatorp.

Willism Ui Br{gham the very versatile dean of Hawaiian scientists, Az
-ataagne;, they aollected the plant as early as | B64 and at that time co

ed it "probably of aboriginal introduction™. ~the pig
spread =o extensively ®s to mppear to them fully naturalized 1 1864 woul

indicate that it had gained acaess to these lslands at lemst a decade opie
‘twa before. 5
The pigeon pea is a perennial shrub thriving in these iglands up éﬁd’
elevation of about 3,000 feet under rather dry !n‘i even semi-arid nnﬁifim.'T;
‘It has, ‘been found growine i‘hn stunted state alonz the roadsides in the |
..Kiims_.ﬂeation of the Park but never in wet 1om}11tia_s. Hormally, however,
it grows to a height of four to ten or more feet, Its leaves are ﬁt'f_ﬁlﬁbﬁﬁé’
ate, namely composed of three leaflets atiached o a pommon petiole or s@kﬁ‘
The flowers, borne in axillary cluaters, are yellow fo orange and often
marked with brown or other eolora. These flowers fin=lly develop into compres—
sed pods having diagonal depressions separating the soniaimed scedas, The
roots of this plant, like those of all members of the Pea Family, are re-
markeble. (G freeing them of soil, ons will see amall swellings; or nodules ;
(f‘ig: ), attriched to them; These combain myriads of baeteris which are :’
highly beneficial to the plant. They take the nitrogen from the ai:l:l:rm:.fheu.'g4 5.'
a proeess whigh flawering plants are unable 4o ""Po'ﬂpl"ah, (n.ncl ohp.npa it 111»—3";|

(st ey
o ]
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: : MF he poots of the pizeon pea farl-hwt beor
tho pla:nt not only saina f£or its srowth the little nitrogen 113!.1:\113‘ ﬂméﬂ-

T

a‘hla !.n the s0il but even an additional swpply £rom the atmosphere, a soiwn
“other plants ave-deprived. Inic a fisld of Jigecn pa&s.ﬂ plow=
pd tndar and allowed to decay, bhe crop planted in its stesd benmefits from

the a_ml-ugml fertility the bacteria had arir‘rmlly from the a;ﬁ.

The #eeds, wien fresh and immature, oan be eaten li¥e groen peas. More-

Porm a substitute for lentils. They are also made into a ssuce nown as Ahal
‘and eaten curried. “Fre plant ﬁa@lﬁ-’eeome the staff of 1ifa of

five million pecple in India, In the Hawaiisn Islands, however, the pizeon
pen 13 yalued not so meoh 8&}( human fopd but as, forage for catiles and
hpx-ses. as n#ﬁiﬂ for poultry, and ns a green manure for pinaap‘glqﬁ..dgg
other orops. For these pnrpaseq the plant was first grovm . as a cnltiin:ﬁ‘ajt._
#£ield orop in the 131;1::13 1‘3’9’ F.Go Krnu33 of the Federal Experimsnt Sta.’ﬁth}

1906, and £irst grown commereially by the same men mt Haflm, at the ?
B‘alnmla. in 1912, Previocus fo 1920 Frof, J.F.R00k introdused a new. M
of the n’l,dx# from Benares, Imiia. &ﬂ in 1928 Direotor Kre.uss the 'yimguy"
grower, Zathered numbrous strains in many parts of the Gria-nt. These were
planted at the Tmiversity of Hawaiil and by 1930 sbout 500 different hosti-
«ultv.u-&l varieties Emd hybrids were growing there for sxperimental purroses

under his direction., That year the estimated area covered by the pigeon pea
throvighout the islanda totalled 10,000 acres. Abont half of this wms growm
for fattening cattle and the remainder as a green mannre: for pinaapple‘s:
%_stﬂck femi,u he visitor on his way to the Fark will most likely ob-
gerve sxtensive £ields P -this plant. The 'J;eanis had been planted either in
fall or preferably in spring in rows from fcﬁr to fiv’r: feet apart. Then when
e o ——
the plants are maturing bdhetwmuiritiows poda, six to eight months later, the
eattle are usually t.:nrneﬁ. into the emalosure to fﬂ_tten; Here they browse om

the pods, containing the seeds rich in nitrogen, and less eagerly on tha
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over, when they are old and have been freed of their leathery meed-coat, they
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- ated pistils, The remeining type of flower in which both siamens and pistils

r=9), R e
et slfocsuss) o AL

The group of plants nzamed Peles by the American botenist Asa Gray in hom
‘of Pele, goddess of Hawaiian voleanoes, is almost entirely limited "W& these

i E

jslands, only three or four kinds being known frcm other 1 -.rasin_
About thirty kinds have been described from re and several yet remain to
Be desoribed from the writer's herbarium, It is probable, also, that over &
fAozen undiscovered Pglggh still erow in our forssts, All these plants ':1,,15,&
4 ~

tn the Rutngese or Orange Family,

The gg_l_g_g\ ¥mown shiefly as nlapi by the Hawniians, are trees of ususlly
amall size, They bear rather inconspiounons,; yellowish flowers, =some of whioh

£inally mature into capsules. In certain winds, these are roundes in shape

-

widde in others they are square or even roushly cross-shaped, Before these
eepsnles dry and split along their four grooves to liberate their ma’b,} ;hw
‘meeds, one may often sce many small dots clearly marked noon their 'msgva@

The=e are reservoirs containing volatile and nesmally fragrant oil. The leaves l
: : .

of the alanl are more or less leathery, have smodth margins, and usnally
emit a fragrant odor when hruised. Ihis is caused by bthe breaking of atill
smaller oil reseryoirs that are soatiersd by the thousands just below the f
surface. The leayes snd rind of the orange contain ethersal oils in o sim=
ilar manner and produce = somewhat similar odor when pgrushed, Therefors, _:
when the oréngp #am introdnced into thes=e fslands by Ta.mm‘iver, the Hawaiians !
namefl the tree alani because it reminded them of certain ?e_legm.

A typieal plant, figured on Flate ; may be seen in the interesting
Kipuka Puanlu nesr Kilanea. It i= known as zﬂ;gmm Rook. 4% in {
all plants of this group, it bears Tlowera that are on the point of begc}mm‘. "
unisexual, a condition paralleling that of the Brousga;gg& (page ). The
;ncestnrs of the FPeleas, no donbt, produnced flowers possessing normal stam-
en= gnd pistils, Today, however, abont h=alf of the flowers on a tree hear
funetioning vistils and abortiye stamens, == the Pigure of the dis=eated

flower shows, while most of the others bear functioning stamens and degener-

ll

g
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The ﬁlﬂaﬂt‘ﬁcs. Jmowa throushont tlle Hummdiinm :mu;s by |
mntmgg iaamenber af thomﬂmor Spurgahmuy ;
tific mame is ﬁ;gmmﬂn.m (T.) Willd, T# is A plant of wide mm

g distribution, m& $n the tropics ané subtropies of the oid W >
in the West Inéies, imsBragil ami olsovhers. It is mative fo thaess islands

whars 1t zrows abusdantly om the lower slopes of monstaine and in the
Lauis ’.psrtiaul_u::"ly fx ravines. | '
iZong the rosiside from’filo Sovward Eil-tea, oms oam aaa re;sﬂgtiu the

ﬁob-‘ﬁ_f *L’a‘_ﬂira_b;!,_a- plscas Por growth fraqusatly excerin n heiszht of’ N Teat dl_-r =
mm;.q,mny' 4% is but half as high. The trumk is ﬁ@éasi@xm;ﬁf-

ozl:nstara at the emd= of bhramchss, Two lcimds exist; the stamimate, or ma.
‘THear about sizhteen stamens each amd uo ovary; while the pi;a‘ljil;.g!ygi- gg

hear a two-callei oyary awd ro mtamens. The petals of both s;ta.m:iisﬁ:_g.m;l

4iliate flowers are pale cream-solor.
The pistillate flowers fimally ievelop imto more or less spherieal fruits

;hwzt ome sud a half inches in diamster; sach pontaining oae or i'm?.f m
sssis, The onter part of the fruit coasists of a hard, green nnﬁr’ilg about
ome-Tourth of aa imch im bhickaesw, Within this is Paumd a thin erust-like
shell most sasily visible after Lhe fruit han par't“ly- tpoaysd, Thiy sur-
rounis the meed. The latter, in bura, corsists of a thiok, wrinklad, “wooly
sesd-coat whileh protecty a Inrgs guantity of oily tissue called e;lospem-: |
Phis im mot part of the smbryo which later Zevelops imbo the ses@ling but

food stored up for it by the parsat plant, The smbryo, composed largely of a
minnte stem mni two flat lsaves, bLermed ooiyledons, liss between the two
halyes of smdosperm, Whem comditionm ars favorahle for permimation, the oot=

vledons extide a alippery secration which metually =oftems amd lignifies the

endonparm, This in then gradunlly shzcrbed by the sesdline, thum fursished

A |
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with nourighment until 1t had had the orportunity to beoome estnblished j
Ehe =oil and Uo begin ths m=nufasture of foof for its own 1ife procesass,

The Iukmi was of great velue b0 the ?ly Hapaiiens, being used forslight

navigation, fishing, tanning, dysing, food, me?iaine.‘,md sven for tne deteo- ]

tion of oriminals,
‘B The nse of the kukni for illuminsation by the varions Folynesians has al-

wnys impressed stransgers as the sommon English name, ssndlenut %res, testi-
: v
fies. The Hamaiians, alone, had four ways of using the kukui for 1isht. The

sonsisting of a pieae of bamboo whose hollow had besn at:uffe(i_.w-ﬁ;h ronsted
kwmi kernels or somes other combnstidle material, W

The seocond type of lighting was produeed by the kalikukui, This was mnde
of m nits first roasted in the shell and then hulled,or merely shalled
and allowed to dry in the sun, xhese nmels were hm stm{aunqz a
ghort nisce of midridh of a cacrmut leafla% Sm:h a torgh light
against a stone would illuminate the huts durins the evenings, T was
‘tended by one of the children in the family, who, as the uppermost kernal

was besiming to burn away, Would invert the torah so that the remaining
flame shonld ignite the adjoining karnel, hen this hal besn aceomplished,
) the entire toreh was rishted again and the remaing of the 0ld, uppermost

karnel triooked ote ik a bt fhren ofovoed food maf dudact Ae.
A Absas MW“A-«%
n autlaha, on the contrary, aonsiasted of half a dozen or more Xalikukui

v
wound np parallel together with dry banana leaves into a eylinder abont

three to six inshes in diameter and from two to four feet long. Sueh a torsh
produced a brisht lizght eonvenient for a nosturnal danoe, or religions ser-

vice in the heiau, Besides the light and an odor akin to roasting peanuts,

anch n toreh gave off abundent smoke whish made its use within huts abjeation-

!1 able, {2;([}\}\:-!1# WO 2 P.L‘c\e AQ .

The highest type of Hawaiian {1llumination was the stone 13mp AOf hich

Tmrions sxamples are pistured 4in fig. . These resemblsd tha early lamps

i

i
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I egior wood (of the Jau ( Y alsad mt available, e
/ The Yermels of the kukni wa¥, O the meat of ths cocomut, were aﬂ@: )

Irom an old tres, pounded and then put imto a tronsh with water. After atir-
e % A Lh

Ting, the bark kewlibe straired ont, The new nets would be dinpsd inbo this

liguid smié allowed to dry, ani thersafter dipped mnd dried a sacomd Limae,

of the Cauossian. Tae Hawatiaw lamps were f£illed with Xu
rarely mith the odl of tha soc\gnut ( ) cmz . v
or with some awimal fat, The kukuf oil was zaimed ia came of bwo ways: emtire,
aimgle torches were lighted at ome time for illuminstion while the heat would
oausxe much of the 0il o rm out of the kermels =nd drop into & umta‘-iguu
placed below; or the oil wonld be exprenaci Prom the kermels in =a stm m‘hﬂ:
For limnt é strip of twisted m nl-aai over th.e rim of tHe £illed .Lm,
was igaited as wiak. e mre.ligﬁt wers nseded, additionsl wioks were sﬁqglr y
adied to the rim of the lamp, o
fhe trumk of the kului tres, though oomposed of sxtramely soff a;l ensily
I'.fu_da.y;;‘wboi.. W%Aﬁq Cases wollwel oub amd fashiomed ixbo: ou;gy. The
wooder floats, o » for fish nets were also made of loyrui is—s ﬂl_f anp- L

the Havmiiaw fisharmsm and thex blowa ont of ths mouth ovar the sen. 5
odemt 0il from these muts wonld tiaus be spreai over ths wAber to qniet
The 04l wam prmbly #ot :ti
the watel as miltima.tui

For fish mets, tha nlsma. (m;_u_n.ﬂ;_h Gnui ) was \mu( in prni‘erel&

-.st_aﬁ_r‘lvei from tHe kermels and the]_.’ ;;___p';"-u_ over

40 the related mamake (71 ). Ifs fibar was atromzer a.li saimtant
- e ‘( 4 e, \" 4 -.\;!H.‘ 4_, b‘d —!"v th{ﬁ\w‘ 1
in water; To tam shsh a dMet ia o'*-r to strefagther it zmghinier dncay, it 3

was treated with am ianfousiom of kukui bark, Phe inusr bark ugaﬂ-i—hg taken

W e
This wosdd preserveé them az well am stain them a reddish golor, If singh a ned
ismz:_g_eﬂ‘{t shonld be &ipped at leawt omce svary mouth or
six week® in much a bark infusiom am kthe affant of the treatment ssem= o

beoome lost by long inmersion in the soran, Nets bhuas treatad have been

f

k=owR to be servigasble for fifteen Faars.
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The ¥ukui furnished seversl dyés. fhe bark of the root was pounded to A28
form a stain which was mixed with "hhe finsly chawed Y%ernels of '-t;ﬁn nuta, ﬁm‘ql_
ouy dre was then used to stain Jmng. { ) n aopper onlo:'. At bimes, & ive f
wul& BB made £rom the male infloressence of the breadfru{t { ) and the
bark of the kulni, Another dye was made from the broken shell of The Xxukui
fruit and of the bark of the tree trunk, the brrk of the ropt, on the other !
hand , mixed with charcosl, was used in goloring ocanoes black, Anotharﬁglq,gk . l
dye was prepared from the aorid jufge derived from the hard, green 1*.9*’8.!'“5'-_!!;‘-‘-
of the nut. A far superior dlaek, howayer, was prodnped from the soot that

gollested on smooth, elean pebblas under which Jukui nuts had been burnnll.
' E'his g mven nsed fit.attoo gm'%‘- 3491‘5#61--1 o :
% %: Earog Syl 2 of the kukni, a dark, resimus gom, palled
m by the Hawaiians, exuded. After dissolving this in water for a day or
two, the quu;id was uased ms an adhsaive or paintad on m with a brush, -
called huluanai, made from part of n oncrd Bk o8 hlh (t : mﬁ.
This -protested the dye and made the cloth more durable and water M
. m was also emten,
L The oily flesh of the kukul nuts is somewhat poisonous to eat in the raw

gtate ns one might expeot from ths fruit of a mambar of the Euphorbiscsas. -%
After eating two or more nuts, one is likely to hroome 111, “his paison- 1

om wounds made in the ba

ous guality i85 largely '-‘R}ngad by romsting, In that atate the ‘kernels are
preparsd by the Hawaiians to make varions sdible dishes called j.n_!.mm They
may be merely pounded up in a stone mortar with sea salt to be eaten as a
relish, Or they may bes mashed, mixed with salt and the fruifs of the red
pepper (Capsionm frutescens !'. ), or sometimes with the dried ink bag of the
sguid, It 1s advisibhle for the visitor to partake aparingly of m mtil

he has obderved how thia dish agrees with him,
= The plant slso furnfshed the Hawnitans with warions medi,sinea. E"A'ikl: n |
remedy for a akin diseases, consisted of the core of a green ecalmbash gourd
fruit and the =ap of the kukui ®ree. A purge, g,1-13]£g,91.hg or m.

made from the bark of a native, snall lesved suphorbia aalled L’_le and the I!

L]
sap, oalled waikea, of the green kukui frit. A medioimml drink, ecalled \h
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ed 3'5{ the Inknd was nsed in several ways, The Prash jnles sesping from m
Yroken stem of the young kukui froit was put on the fingsr and allowed to
becore partly dry, This was then rubbad over the infeoted area in the -qﬂj;;c.is_w
month, Or the patient ate the Plowers of the lukui pounded tog&‘hﬁen wﬁ:h
boiled sweet potatoes. Yet snother remedy for aa was made by allowing ..ﬁfa.-

Jukui nut to burn o clmmnal ahd then rubhing this on the infeoted arqx\.

for their plumage. The mamo was blaok in colop but possessed a agma SE4 b e

also Wlaok a-nd yal,low while the m’md Apapane are black and =
Thel yellow feuth.éra of the mamo, a bird nnw}aztinqt were eﬂpcciﬁl]q i
galled m or m of the hr.-uad.f);nit, endemia lobelias (
of the ‘Fisonia on long, baited polea, lagukia, or on puatﬂ, ok

ware thiu‘kl:r soattared about their haunts, Birds alighﬂng upon &

Jui

1
thua"becume causht by their fest, The hunters wera !nfmgtml

ehameh tb liberate the birds afier nlucking their ahq\ice festhers 80 .hat -

i

, washed ‘with Juvui nut 01}1 or vith susar sane juise, t0|plean them of the
adhering sticky mass of hird-line, s

e ————— e e
—

The hard shell of the ripe kukui, after its ridges had besn rubbed awsy

they micht zrow a new sfpply, "“1')‘ were frasd after thui; fapt had heem

e ey

with & stone, wns buried in a marsh to memson and blacken. Then it wnas aare-

fully polished with the large stipules of the bresadfruit trec nn& oileﬁ. o

:'hese nuts when strung into a neaklace remarkably rasembls one mads of jet.

| the kukui sven nided in the detection of orime in the early days. If an '
/ ohjeet had been stolen, the priests, or i , wers often asked to dis- i

cover whaleses the offender. The gomplainant usnally paid the kahuna a pig

|
.*

before the following ceremony was performed: Two sticks of gresn wood woais |

| rubbed tore her until t.he friutton pr ced m smoldering powler, whish, when !
P wmi p, A W%A}Wﬁ |

[ / l,' L / - E A ,;{,(. s ___1

¢ Trey | ) /\ :
(9 \1\ "
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blown upon wonld ignite some dried grass, With this, !l-'.'Pii.'ﬂl of “’00'1 was ;;F I
kindled. Three kukui nuts weres then broken, and ofie of the kernels throwm

into the fire. fhile this was burning, a prayer was uttered, accompanied with
the anathema that the thi#f shonld be ¥illed. If the thief gppeuea'ann'm_

restitution, which generally followed, he was merely punished with a huawy
fine, If the oulprit did not make himself imown, the ceremony Was repeated
with the remaining nuts. A proclamation was then made throughout the island
by the king that & theft had been somitted and the guilty prayed to death,
Hothing more was done as the thief's death was considered inevitable, So

\ firm waa their belief in the power of these prayers to arouse ﬂl‘a"gm
diety, that the guilty onme usually pined away and actually died 6‘£-£r‘£g_ht";_
This {3 not surprising when one recalls with what fear the Buropesngregarded.

papal interdicts not many centuries ago.

Wih the soming of the white man, the importamce of the kukui in the eoom
nomy of the Hawaiian gradually dsclined. Xukui lamps persisted in use in
wountry districts until a‘nout; P45, The nuts, rieh in their oil vmichiiﬁ =

; . n
“_good snbatitnte for linsesd oil, were formerly enthered in Frge _q\_:aniiﬁhif'gg “r !

and s01d to the Russians for use in their settlements on the north-west

soast of Jlme:rie&: At one time as mnch ms 10,000 gallons of kukui oil was i‘xhll
" ported from these islands in = single year. As the pay of labor steadily in-. 1
cransed, however, ths aost of picking up the fallen nuts left no profit
from their sale, and the industry ended. Inday, the polished shells of the
nuts may be seen occasionally ?.n guripo shops in the form of 'Lg;*. watch- “ ; ’1

L fobs, rings and necktis cla=zpa,
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| A ¢ DODONARA or AALIT )' . e A A i
Sevarsl kinds of dodonaea, knewn as aslii in Hawaiisn, are found in these !
\

1 kind,
e, kg pastis oae it

are engmio S?B.: ‘boﬁnistsg&%f
" s ofdaem B E et ] |

| Dodonaes mjmm Smitﬁlrx .;; :ﬁb-shruh grdw’iz\lg(:o—oow.inl ;:;1; viein-
ity of Kilauea and on the slopes of Mauna Ioa, Mauna Kes and Hualalai of the
Island of Hawaii. These plants are one to rarely six geet high. They are
either ™male™ or staminate, bearing flowers with numerous pollen-filled
stamens and no pistils, or they are "female™ or pistillate, bearing flowers
having pistils but lacking stamens. A 1argé‘” g '&—:he-tome-r-ﬁmrnu :
the greater part of Flate ) wg‘ili B flower cluster from a typical pistil-
late plant is shown in the upper right hand oorner. Below are two differemt

diagrammatic vien of a capsular frnit that H ievelnped from & pollinated

pistillate flower. These oapsules are always borne in open clusters and are

either yellowish or t red art a ve tal effect to, the
M r% f m Wﬁ’/{ ﬂﬁa-\%ﬁb m e I‘c-p{ %‘::ﬁ,
smq&h. and are neither stieky nor inflated like those of other kinds of do- }‘.

donaea. Ak !:{_p:ﬁxﬁ _____,__L____""_"_‘ o e Mesimnlts
Dodonaea a:;m Smith te-imown-4n several varieties. It is found on
the islands of Hawaii, Maui and Kauai, On the Island of Hawaii it may be

seen to best advantage in the gg lava flows near the little village of Puna-

g

dit prrilliuad o

luu.‘i:nu—ﬂdz miles from the Kau Entrance EEtthe Kilauea Section of the
Park., This plant differs from D. spathulata growing near Kilanea in having
distinetly hairy leaves, and in having its ocapsules three- or four-winged ,
somewhat hairy, slightly inflated, Fellowbutnever-—red, and borne in som-
pact, almost spherical clusters. The plants ¥mown as D. eriocgarpa growing on
the Island uf l!a.ui on the slopes of Haleakala and within the crater itself,
are Me different Their capgules-are-a brilliant red,




- ——d - v L — —=—

- .
| » v "- /?‘ﬂ
| &aonﬁea were smored to Iaka and to Kapo, the goddesses of the .hm..
( ). Varions parts of the plant were used by the o0ld Hawaiians. Beoause

T

. of the extreneh ha{;*ii; durabla- wgod. the dodonsaa\ when found of sufficient
size were mometimes sut into timbers for building houses, or fashioned into
spears and other weapons. Phe—iemves of the plant were made into-the-meddedine
The brilliant red capsules were also gathered, placed in a calabash with
water and brought to a boil by dropping hot stones among them: 'f:ha liguid,
becoming as red as ink, was strained and then used for dy.:ing x'gm ( )

and other artiecles,

e

g "f’

T
s

b6 7= e e )
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53 Mt%m":ar;m.gormzm: el *’y‘f‘"?*

-ﬂower, whieh may be termed the pi uti:.l'aj.&, or “Pemalel, Flower is xfi' 3

Thgfgigpbefry Fres, called gg !angxg by the Hawaiians, {8 botén
Ieibwr 2. Sggi{aion saponsria L. Tt is Dabiva dh vestesblorimily MRt
forms ta certain vegions i1 tropieal and subtropicel Ameries an v'e‘y. as in
the Oriemt. It (s slso native %o the Island of Hawail but mob to the other N
i=lands of this group, With the aglii ( ), it belongs to the M
or Saapberry Fmily

Some ﬂoupherry \Qrﬂes almo=t %0 feet high may be meen in the Kipnka E}i’:\ﬂ.ﬁ.

near Kilanea. They have compound leaves and olusters of small, yellnwlah

flowers that seorete sbundent nactar. mos\q fiowers are anpa.ren‘uy b .
J 4.
-7 &

end Pelea ( ) previonsly dessribed, Althoush all the flamg m “M 3
only those lacking nistils have stamens thet ever produce good pollen (ﬁg ﬂ.

into complately unisexual struotures as. xm those of the ]

These ave conseguently true staminete, or "male™, flowera. The other f
11: nni nn.y;hem'u worthless atamens ﬁ"t two laﬂ: of the aeea-proansm %
Banaequantly When they have matured into fruit, the result of thia aborti

in greatlsv ms.sm:fie& stead of consisting of three equal spherss mmnr
mutu as fdg. ¢ shows, of one thet ia almost

mnited

an inoh in diameter and two that sre sbowt one fourth as large. 0f these M%
only the large sphere conteins the seed. The eadx logionl explanation for

'cha osenrrence of these two aborted struetures is that the ancestors of the 'E’

Saapberry gee originally &e fruit containing three viable seeds, ]
C Then the fruit of the Soapberry dried, the flesh shrinks away from the . 4
=e : formiee o cavity filled with air, In this state every aea&r
float. ¥hen removed from the fruit, however, mbont half of the seods wiid |
=ink in fresh water and one fourth in sea water., Whether the plant oWes it

wide distribution to the floatd ing n.bil.it.y of all of its Pruits and at leass

hal® of ibs secds is not Aefinitely 'mown,

¥o particnlar Hawaiian use for this tres im knovn, The fleshy fruit is

&
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