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Tho slante deseribed ip i pe following pages aro arrangod, whers conm
voripnt, in tho ordor of i"“i comploxivy, tho primitive in stz-uct'.n-u procod.a
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a maln stom and leafy branchea like their venerable sncostors, these so of=-

ton have dlndled over Gho aged +o becoms horbs posseaslog undorground gbem?

and bmonched, callod phiczorcg. SG111l othwr monotous liava roducoed thelr otons

to paeh ap oxtent thab tho alant conclota of 14 5tlo but o alb or cori,

Yoi othora, 1ilec EXE typical palus {De ss)y Rove remeined large 23 tholir an=-
costors or bosous lme. Thooo, itk fow oreshiions, havo loat Ghoir formoe
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for brepching lo tho sine they propare to barst
proaaiﬁ: vonocots heavo ovolvod from on cneiond dleotyledonous arcostor,

Dicota nsy Do horbs, shiraba or trees. Tho horbs have a solid or broken
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' N
eylinder, asoneiated with some other tissue, surpourdicg o amsll pith,

Tost of thon obviously aro moro commplicated anatomleally than t_z_;aos, and
can be shown to have ovolved fron them, The Hrozs have a solld cylinder,
assoclated withh somo othor tlasus, curpoundine o sngll »nith that nsaaliy is
oblitorated in timo by crushipg. Yhs cylinder consists £ o thin layor of
camblin colls that seblvely producs collo of wood, oF wricen, on the ivner
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The result is various, depending on the particular specles of plant, In
some casos, the barlk remains long attached to protect tree trunk ard bran-
ches; while in othors, as.ln the ohla-lchua (p. ) it sloughs off with
the old, dosd phlooms The stom of shrubs is fuondamentally that of trees
with, however, mrio.m foatures common to herbs.

Dicots boar 1a:was with nebted velns, and have floweors with parts u.s.ml-
1y in miltiples of flve or more rarely four. The ombryo in the aeacl bears
typically two cotylodons or "seed leaves™ of ogual ai'ze. The aeedling hu
& root which continues to grow in longth and /!fbmadth. producing lnmmere
able latoral roots and rootlotss ' 3R

Por readors more technically interosted how Flowering Pianta in tha Ba-
waiian Islards are modified from two fundamental, ancestral atructures, a
number in {parenthesis) is added to the caption of oach plants These num-
bers correspond to the Plant Pemilios apm aring in our "Flaras Hawaiionsis
or New Illustrated Flora of the Hawalian Isleonds,” of vhich six volamos @

have gppeared to dates

ALGAT, FUNGI, LICTXIS AYVD [I0SSES /\L

lUany Idnds of algos exist, both in the ocoaona as woll as on the contine
enta and islands, They are aquatic and less often torrestrials Tho more
edvanced ldrds wo lmow as "soaweods," cuch as fucua, lelp and sargaszsum,
Tho wost primitive, howevor, wlth nob cven a difforentiated nucleus in the
coll, are called blue-green olgac (Cysnoohyta). Thoy are micoroscopic, uni-

collular organisms or colonlos loosoly hold togother in olimy filaments or

in pgobs of jelly. Though all sbout us, we are hordly aware of thoso plants
unloss thoy disflpure a swimming pool well with a blue-green fllm or cause

us To slip and fall vhen wallidng on tho slimy colonles growing on damp,
others on
ahadod sidewallc, Some will prow in tho ocoan or in fresh wvater;

the trunis of troos altornatoly drenched Ly ocosn spray and baked by tho

tropicel o 1lile Scytornema hoffhonnil AZes (Doze & Doze 10 31.1!_1.*_’,) at
f = =

Wohaula's hoinu, ow B Aoy e X
d02a4, or ofon in painfally hot Pumorolos 1ilo Biironocna home
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"94%e dust by wind curronts or ny adhering to a wmlgratory bird in flight,)

'to bo saprophytic, llving off doad organisms and thus helping break their ,

" conditiors whon assoclated with cne mothoers In the dry state, they in come

moidos (xHtze) De & Pes (Dogs & DOge 1i0e 31,412) about xilauea and the 5 ,

Chain-of-Craters Road} Stuch plants could have resched the Hawalian Islands ||

Pangi vary all the wsy frou molds, mashrooms, rusts end smba to yeasts,

Tholy sooves are edapted malnly for alr dlspersal. lany aro parasitioc on

placts end more rarsly on enimalss but by far the greatest number are sald

tigsues down into the simplor eloments from which they had been formed, In
a way, they are soll and alr formers, Without funzl and bacteria the earth

would Lo cluttersd with plant dobris and animal carcasses. FPorests would be
14120 pilos of enormous Jackstraws - doad tree truniks, branches and leaves
l1ying holicrsiolter one upon the other and inlorspersed with long-dead ani-
mals, This benoficial scavenging by fungl, however, doea not &mm us here. '
Thore oxtremes of tomperature, lack of food or waier, polsons, ote.,

would 1411 alpao and fungi growing alone, each can withstand such adverse

blnation aro more roslstant to onvironmental abuace than sseda, In e woy,
1il~p man, certaln lZinds have formed a partneruhin or corporation, They
livo in so-called symbiotlc relationship, the alga and funpgus togethor for
1lifo for mmibual advanbage. The alza, W th ald of sunlight, synthesizes
food for itself and tho fungus; wheroas ths fungus nobt only protocts the
alga bubt furnishes it with salbs and aclds for thae processea of 1ifo ard
growth. Such nlant "corporationa™ can roproduco as independnnt algac and as
indopondent funzil, oreover, they can cven "reproduce®™ moat efflclently as

"corporations.™ Frarments contolning at loast one algal cell arnd eoveral

fungal stranda, or lyphaes, sitply bresk off in be carrled by wind, by =plash-

ing rain or by =snimols to colorise row plocos, Theso differont Ifinds of
frarmonts, or propaziles, are so complicated that exporis have piver thom

distinctiva noioc,
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@ Suwch plant "corporations” are all dbout us; on slmost every tree, roclk

and even on the baro ground, oxceptlng perhaps in alr-polluted citles,
Though fow pooplo oxcopt botanlats roalize their remariable etructure, t;vezv
one is fomilor with them, THEY ARE THE LICHEISY Such g strange dual relation-
ship betwoon two dlsbinct ldnds of plents i3 so remarlkable that fow belleved
Simon Schwenderer when he announced 1% in 1886, Gaston Bagdne Uarle Bormlee
(1853-1922) 1n 1839 prepared a dish with a natrient Jolly. Oa the one side
ha placed & mold (a Iind of fungus); on tho other a bluo-green elge, Doth
plants grew, spreading ever rearer %o one mother at the center of the d_{s.h.
Fhere they eventually met, they produced a lichenl This vindicated Scinrone=
donsr as 1t proved that a lichen consisted of two difforent ldnda of pla.nt:s
which, nevertheless, act like a singlo onee Ior convenience, botaniuta clase
£1fy the difforent ldnds of lichers as though they wore single plants, ‘&_\

In goneral, according to appearance, three maip Iinds of uchenia a:iﬁtc
fruticose lichens (fig. '.}, vhich are branched somevhat 1ike Eﬂ.nﬁ_.atu:m bushe-
033 foliose lichons (fige - ), which aro saperficlaolly leaf-like; and criag-
foas licherns (fig. ), which form a crust on tho material on vhick thoy prow
end, furthormoro, mi;&fm more or loos combired irith is,

Tho comronest and oarllest lichon lnvador of now lava flows is Storao-
cavlon vilcani (Zory) XEEEZ Ach, Tt iz a graylsh vhite, orect, scurfy, ir-
rogalarly branchod struchime ap Lo an inch or go high, Holstened by foz or
wetted by rainm 1% growus, bends and treombleos in the elightest breeze; but
vhon expozed to lhobt sunahine 1% bocomes iruactive, ripid and brittle, In
such a stato the slightost touch wlil break off fragments that can grow with
corting moisture into Independent lichons, Tt wlll grow on bars lava, ash ond
cindors az woll ss batwe en scabiiored oholp Da ees) and aalii (Pe sae) bDusi=
o3, sodrosz {F. es) and ohlo-lohua (pe +ss) or mamant (Ps ose) treez., Thus it
Luperts to the larndscano tho arpearsnco of boing coveored with a thin blankob
of not very whilte crow, This lichon and its closo wolatives are, on tho one

hanga, bariicale=ly tolorani of gulvinap diozido, a pas plven off by volconie

I 1TuUalic 1oLt




6;, vents =nd fumerolea world wides and arse, on the other hand, dependent on

high hamidity,. ience many areas of the Hawall park are just about 1deal. Oro

e e

of tho more conspleuous lkinds, less tolorant of abuse, 13 S. skottsberpii

o, liagns It resembles an Afro halr-do and 1s closely related to the rein-
deer mozs" of tho Contiponta. It may be seen to good advantsge snuzglod in
inch-hirh masses uﬁtha baze of bushog and treesa in the ash and cinder cov-
od area aboub Kesnakakol Crator, flanking Xllauea; end in open shrubby ar-';’/-
eas sbout Haloakala, llaul, Thers a doad twlg lios on baras gro:md, it may |
even begin to cover it, In mmowhat loss barren aveas S, vuloani 1 may be
gradually displaced by various kinds of Cladonla, :

Somo of tha Cladonig lichens are minlature, eract treos in shapo; othora
are like goblots; but the most boautlful are bluntly brenched and boar ti¥r |
thiclk, flattoned apothecln, or sporo-bsaring structures, at their tips.
These aro bright rod, and cithor of C. comfocraca (Plk.) Sprenge, or of C.
yalcacica Zoll,, depending on which particalor acid each contains, In trath, |
the id:ntlficotlion of maony lichons irn the Iclanda end elsewhere is in & stato
of flux uniil ecach ldnd has been subjocted to chemical analysis beat por—

formed in = lohoratory. This is the latest refinoment, some workers bellove

fad, in thelr siady,

e

The above frabticose lichons aro more or less grcet and usually torrostmie

el, A large groufffy, howovor, 19 mowo o» less arborescont, Asong those are
the "board mossos" of the gonan Usnea. The proy-grooh U. policthriz lint.,
end the yollow-groon He hawaiiensls Hot., are at their very best festooning
old bronches of the lLoa (D. eee) irn Kipula Pasulu, Howall; and a bit do-
pauoorate on old tolophone and cther wires betusen Filo and Kllanea, Sime-

ilar, but smnllor, lichons aro thoe bright yellow U. luten lots, and tho

[#]
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Pollosze lichens ore chiofly on roclkso ond treo trunlkyg, Thoy ove usually
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osely otbachod, Tioy branch dichoto=
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mously from tho centor and, if furnishod with abundoprt roon, spread to form



/ o oirveualar plaque, Often the central part of the lichen, due to a combing.

tion of ﬂ{.:e- and perhaps deplotion of nourishmont from below, will die to
oxzpodo the rock surface bonoath. Thua tho old lichon will form a mopa or
lesg irrogular ring, Ono of tho mosb conzolcuous of theso foliose Mcho;.w
bocaiaso of dka pale color on dark lova along tho sun-acorched comst, igs
Parmelin conspersa var, isidisba (Ansl) StiSze A coarser one, favoring &gg
trunks, es near tho Administration Dullding of the park on Hawall, s P,
porlats (Hads.) Ache A Lichen provisionally called "2, marcaritats Bue®
until preclsely idontified, is a coarse, gray one plich black beneath, J:t
18 common about Xipuka Ki, Haveii. Zasraria mariona (Pr.) 1ell.-Avg., an -
olive ons with a black border, favors troe trunke. Those fow examples 1@.‘
dlcato the dlversity of follose llchona in shapo withoul ovor going into
their chenloal constituents, '

A nice adoptation occura on rathor barren aa Plom: uhcmiu goue 1301,-&,1

ch.:r..:f 0? lava sticlk out lilte some sore thumbe itop theso, ..mczpactafﬂy.l

are found ospecinlly sbundant growths of Parmelin consvorsa montioned a=
bove, interrized with erusbose Lkinds in spito of the fact that they are es-
pocislly oxposed to tho olements, Quict ovservation from a dlstance for a
considorablo length of time nay solve tho riddlo. Such expoged aroas are.
the proforrad lookout and roosting places of tho goldeon Plover and obther
birds. Thelr oceasionnl droppings on such a roclk act lilke applleations og
nitrogen- and phosphate-rich fortilizer, stimalaiting the lichona to profuse
reowth, Tho specialist Sernander named such lovors of guano "orn:!thocq-
provhilous lichens,®

Somo crustose lichors gro co firmly united wlih bark or rock that they

are ofton ovarlooled, Buella mounsolicoonsis Zakibr,, ic clmoonh ng sonber as

the lava uvon which it grows; whilo Coloplaca inconstors Zahlbr,, on mid

lava necr the ges, io Plzst noticed becawse of thio cpothecin. 'Mggo ore 1it-

tlo daml: orango spots. Toward tho end of Gho Iouna Ioa Strin Tond, Towail,

13 thoe sironco Dinloschiston subfarinaccus M. larme It ic a britslo, mill
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colored cruat on dusty oarth Letween lava bLlocldis, It is so dellcate that

the splashing of ralndrops breaks up the thallas aond offlclently diatrib-

a pale lichen with frulting bodles rosombling blael pinheads,

w l
%tos the lichen from placo to placo, lozalosporg papilliforg i, Lagu,, 13 a |
' i

]

|
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#Klement, Oscar. Zur Eonnitnis der Flechienflora und -.‘?agotation dos IoTo-
ii-Archipels, Zeitsehrifs Dr Erypiozameniunde. 11:12!13-2063. 19606,

Thouzh barely 107 of tho lichen flora of th Hawailan Islaonds ia es yeb

FRLE A L AR =
imown, the lichonologlst #Xlement has como to intoresting, tontatlve atatise

tilca: So far as lmomm 317 aro pantropic, 307 are cndomic %o our Archipolaw ‘
g0, 197 ore rabtive also to tropleal Amorice, loss than T3 aro native to '
Malayela, ond tho rest havo a scatlored dlastributions That the Hawaiian '
lichen flora i3 o closely related to Amerlca, whon the Pharorogan flora
is so closoly rolatoed to lnlaysia ls lndeed surprising. What can the rege
sona bo? [
Lichene, particularly ths crustosc onss, are wusually ioporians tho World
ovor in the formation of soil and in tho preparation of rocky torralin for
bigher types of plants. The hyphno of tho lichen not orly grow £lmnly on
tho rock Lub penobrate its flnest crevices, Prying particlos loocsa and ex-
uding cariain diaso%u;; acids, llchens aro loportont in tho rock!s docoys

Az tho lava flows on tho Tsland of Hawali aro ofton precisely datod, o-

cologlsts have beer fasclnated in tho problea of how quiclkly plants will
invade them to form ultimately o clinaw forost, Tess plotes have been 1laid
out, moasured and minubely studied as to tho oxbont end lind of floral com-
position, gsuch studles being ropeatod or tho samo plots specificd yox s la=

tor, dceorling to our obzsorvations, contraory o popular oplinicn and tho

findirgs of vorlkoers in foveipn londag, lichons in the Hawelian Islanda are

ROt nocessarily tho first and only ocarly iuvadors of lava flows. In fact,

T1- ’ - ooy ¥

bDlue-rrocns os woll on lichona can invade fresh aa and painoboe flows eveon

af 1 oy iy 5 . o -
bafora thoy have complotoly coolod. Cortoin of the bluc~-girovns, as well -as

A= ey T P Tarsen
-.,.Z'wi ‘OoNyset ot lysovodlum cormum (De ee), 98 notod droui tao Suzorolos,
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/' avon thrivo best with volcarlc hoat inimical to lidivens, Provided thera is

sufflciont moisture in the alw, they will invade na flows mainly in tho do=
prossions of broken gas bibbles and, partlonlarly the blueegroons, undor

loose lava fragmonts. On pahochoe flows, on the contrary, bluo-groens and

—-

ichons will invede crovices and the welnldos on tho ropy lava, gaining bat
a precarlous foothold on The imidoscont film of volcanic plass known as obe
sidlan. Though such arecas of concentrated blae-green slgae and lichons aro
aupposed fo prepare the woy Lfor the colonizatlon of .*.’oz'n.? and ﬂ:ovaring
plants, e roted thai the ondenic forn Sadloria c7atheoldoes (De ee) iz an
oqually officiont plonocer invador, lot long after, ohla~lohua Seods will
sproud, proferably or tho forn, and slowly take wp a ccraggly exlstenco,
How qalclly a lava flow bocomes coverod wlih jingle 1o dopendent more upon
t}mj;:.‘:;plj' of molstire than upon 1ts age, Water 13 tho bottlonecks In faot,
a frosh flow in tho roln or fog bolt can appoar just about as bare of vogo-
intion as g sinilarly avpearing flow in the doaert o hundred or more yoars
old. Uorcovor, thig same flow in tho molsiure belt, in spite of the absence
of arablo soil, will bo a lush jingle, thouph Alfficult to traverse becanso
of Jaggod bloeks, holos cnd porhans crevicos, in twenty flve to £ifty years,

ther factors bolng cqual, nower oo flows in conitrast to pahoohoe ones

aro first more uniforily and qulellly covorod with plantas albelt, micros-
cople and cuell like bluc-groen algao and lichors. Iowor pohoshoe £lows aro
relatively devoid of 1ife excop® in thelr Pow crovicos and wrinkles whare
evon Lichor plante, liie the obla-lechun, will £ind cofficient soll +o gor=
minate and striko root, As those young troes are so conspicuous, the pro-
valent but wrony ovnivion orovalls that oahoohoe flows are the first to be
covered by venetation, LA, 2lready In brittla fragmonts whth a Imize surface
exiozod Go the eclowents Guo to brolen gas Dubbles and japped cdges, hroal:;l
domm wore »adidly Lhan Daobochoe. It thorofore overinl-es naliochine in sunorie

ing & Tav donsew srouth of blantce Ag Loih types of flow, howovor, incroaso
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in age, broak up end secumalato layers of hirmis and duff, 1t 1s impossiblo
to nscertain whothor tho covording of forost 1s growing on an anclens aa or
an anciont pahochive £low withoub ucing a chovel fo dig dowm to 1t, Contraat
in abundonce of plants bebtwoon aa and pahochoe Plowa of simllar nges 1s ap=
Pﬁmat in the \laliaala ifeizu erez and clsowhore in Hawall Volcanoes Ilational
Park, Siprece tho introcaction Ly Cuwopoans of cabttle and horses, and $o a
losser oxtont of poats and shecp, the vesetatlon of japged as flows 12 moro
protocted from browsing by theso hangry horbivorcs than ia that of smooth
polioehon flows. Catile and horsos are nobt nimble onough to enjoy walldng
ovVor 0Se LA

Uany grows of mosses and thelr allles grow in our Parks, One type bo-
longing to the liverword groun is Diccine B. rochinpord Stopk.s p;oi’cra
carth cmbanlments of driead v',a'mloua I"Lhin Halcalzala, tho s"dea of crovicea
near Keanaiakol oast of Xllavea, and the o’(nos» bare ground u.bout Hilina Pall
boyond Kipulm Tiene due gouth of Kilouca. It iz 1ike a palo green ribbon
firmly fasboned by threads to the earth. It branches profusely but, beling
priﬁt:iva 1liko mamy seaweeds, both branches are of ogual importance, Thas,
surprisingly, thore 1z no main stem, Sach branchipg is said to be dlchoboe
moud, feproductlon occurs ncar the uiper surface. Anthocoros and rolated
geuncra, on the conirary, favor raine and fop-dronchod soil and decaying
loge. Shey resemble davl: green, flat algao or scawoeds with oroet bristles
growing out of them, Dvorything ic actually guitio conpllcated, The flat
structure is a plant tormed o gomebopiyho, having a definite number of
chromosomee in cach cell, as it produces gomobes of two iinds, Those are
ergs and sperm, TRo latber are singlo colls able to cwim in raln or in a
£ilm of dow to tho ocz in tho body of tha paront or to that of a nrelghborinz
Plant. “his goccomplishod, tho forsilizod czn prows into tho croct briastlo,.
Thourh rreon and dhle to wmamafasture itz ovn food with tho nid of sumli pat,

1% nevertheless romuing abbachod by its baso Eirouchont its 1ife to tho powe

ont from which it continues to dorive ndditionad sastonanco, As this younp
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plart m==mag, it sylits open longthwise by four valves to libee-ato innume

orabir. nazaal, rearoductlve eolls callod spores., Boing o #D0PB~DOAroT,
$#ie “.r%, naptly parpasitic on 1tg parent, is called a ssorontrio. It Alf-

fors “== s pouozophyte in bearing twice as many chrolwsomos DOY colls.

Spo™ “4m ¥ o favorable locagii:g' gorminate to grow ilnto +ho soxanl plogb
a3 op olbernation of gororaiion enauos, th comaal o» pamtoviyte

porer-t4n alternsting with the gnoroplryto or asoxual moneration ad in-

- -
O

" by L
2inté, shyious in thoso lovly linde of pleonts, such pliornat o8, nrovalls
81l Y vy up through tho Plent Xingdom to the hichest typos of plants as
Ponrsaq 4n the dlcots by & plant cuch ez the s1ivorsiuord (De e-.) ond |

£
in £ argsobs by the orciids (De ..)e Thouch hore ro lonzer visliblo }t:;ﬂ:. -
the tat oyo ag in Anthocorog, the malo ond tho fomale pazeboplybes cac be
goor voy yith the aid of o microscops, both hidden ovay 83 complobo para-
glie: #dp the flowers

S proup of livervvorts is reprooented by fontasilc, 18682, brizkt ‘

|
PYOsT “antg Wi th prominent rotworls of cells. They are llarchontiia cronava |

and I, cyumidisoucne, Dorchanbia siay be found Wit ang ohoab

Elez- 54 tho sidos of waokout and covthouele crevices in opep, Crlor TOpe
tn. Talke Piceln, lohehiontia

i B LGOI 0y

toly. Onlilc Nicels, Whore the

PInts ndaeins soom end definiie fomalo plonud producing oZIS.
o _ .
BE ™runp, pract : Cy-lmollose™ Thos? of tho malo pL

s, cnllad

L Rl




. |
throuch beautifl claret to practically bilaclk, Thoy con be flat and firmiy f

attached to tho Dbarl: or Fform rmassivo, loose, rain- snd fog-drenchoqd tﬂ‘bu !

ard sushions in which 108 (pe se), poillotunms, forns, 11lles, orchids and
other flovoring plonis talke root, malding vorlid lo harging pardong, Urlikoe

Riccla, Authocomos with its brlsilos and Lemohantla with its ambrellag,

tioy can broduca a delicate, transparent filzuont with a Spore~f1lled nph‘%?":
at tho ton (I’:l;;,r. »+) e Ton voady for thoir 8hodding, the sphere opons. by
four valves sproading out 1n the ghapo of a eross, Tho spores then arg cape
riu%‘fﬁ;’? avsy by the glishtest air carront, This Lype of Teorodactior ig nok
ofton soon, Tn 3o macy cases, geale mosasg peach row troes or rocks whep |
thoso are dastod by the wind with livieg fragments, ) ' j
Jast as tho true wosses (Flate es ) are abundsnt pnd g scalo mogses |
scmreo in ltommerate gnd coid r»ordons of tho Palelond, so aro tho £718 mogg-
0s gsearco(ln our perirs)and tho pealo Uo3secs al!m*.&éﬁ% The true mosses grow
in arcas of modorate io 116510 rainrall locally, Abous 235 have beon doge /C
eribed from the Sewaiion Iglands thus far, momo of thon otrictly Tavailan ]

aud «nown from na othow pleco on Zavth, One of thic cowronost snd 03t Do

oigtant %o cold; to glioenale deying end vetting Ly fog, 1uin op g€lugh, i1z
- s e ) .9
the olive croy Mhavomliniem 1. Jupin Lralrogun Uook, & Wilsor or,
S8 loml ondom
A

SCtording to tote Sueclalists, van, Scudavlconse Teichardd, I grous, for

oxemplo, cuong tho Serad without and within Zalealela apa a» o tho pzmits

of imana Ioa ang Laana Rea, The rolabo
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Dizon is no% iaibe that comion, AL igher elobetions whane pelted by fog,

"= BBA 3om0Uines Snow, tho Pormen feows In nasuivo, corcosted cucixions

Sy
faveltally pogendh =hg Poclinlus ehoon, Tharo 4t is often flrsh overlooked
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2
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l%a in so well with ita SXTroundinra. At Gho hishest elovetions,

e e i, T 2 e " " et y . ] i T
=t swmrives Qg groy 2ircolks ip FZobocied eraclis and indonrossions of 1ava

ri e s e s
L2518 O Ty Teivmdle oo TS ey s - 3 - oW Zoal g o

e 10 Both Irinds gf hnooni -..;'1‘_;:'. oro pativo also o Licw Zealand, Tane
Ranls cud eloowiicme in the Southorn To:inphore ond as relobtad ghocion crow
Skofdoslo ppg thoreahounds, wo gugpect tho anconhor of thoe wosbtomn Jolden

F1autic 1ol



plover is vesporaible for tho dlstribution of these cld climate Dogs08,

his plover mizratos yearly fron a swmer hone in tho Ta» Yorth to a coce
ond surmer homo in 'I;i;.'a] far South yoorly, berofitfing by stonwovers on high
islonds end low atolls in bodwoen, Such sooros, as wWoll as mieroscopiac
goods, cen adhore o olly sfesthoewrs or bo glued in a sxddge of How Zosland
clay on o blrdfs scaly loss =

whozenor, Oey & Zoy & Ziogenspock, H. Vork, Drwos. engl. Haw, Semenve D
Art, Gaw. Far. APre 21, 1056, | e

- e

ﬁl"’.'-—: a .I ; -

o wright psilotum, Pollobum padom vard oshuounsic (Luollor) Doy, o DOfey
(Flate ..) of tho bobanist is tho more common of tho “uo slantg, oo wing

or the groud or, raroly, on trPeoz. It car be ifdontifing by itz thros-corn-
orod & oms and wrichs Wablt of grovth, Tho ZXXDENA 250 ﬁ:‘.to;nua psilobun,

P. cowplanatum formn Poshoraii Doz, & Doges {(71a%0 .a), on tho oihem hand,

(RN

invarisbly grous on Sroo Srunks, osnecially on those of o ol Tornse

It has Tlattenod etozma that poow a short dlatonce oub fron the tramik of

the troo boforo drooning ghavnly 1il:a o horgals $all,

e Hg poilobuas, which 1ive thwoasious o tmooilcs in S0v0ral voarioe
B and:

tios und forma,

neithor Parmg : |
arms, *doemnle move
[}
c}sc;} combain oximdtive, dovg oxtlinet plm g that ore npown only na fos-
Bile, ~ =
N L R R

oo, Such altornatlon of wnlilo ponoration - 3 =1
. aliorpatlon o 21220 ponorations occura in all thg plants,

gZechting tho blus-preon glse sdogeribed in “hig boolt, In tho £1 oramine

anvi, oo uontloned
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@ forminz donso thicle

L At keay ko

4bol ierpls & Co., Homolulu uiorchimis, accozted a fag thousand vounds o2

ey ) .\\ g ) et ol p, T

paly dn 1051 as paynent for a bad dobl owing thom, "Fass what is puly gragge!
asiod Abol's younzer Dretior, It i¢ & Lipd of mosg, ® Abel ropling, ¥ Wryyay
£ofh, JO‘&-J stuff 1ilc cotton which (rows cmound the stall of troeferng, We
111 soind & bateh to Jon Foar elsco.” 1Zmoe monihs laten the tuo brothors wo
caivod a lobter from thnat cily: "o ave glad Bo gob your shipmont of go-call
od palu-s e Boliove the uasiiet here vadll abzorb 21l you can suoply, INY
Enclosod 1s our drafi &'&: 28 conts por pv.*::a covering pPaymont fom your
brosent ghipment," The pewt Joar the eompany shipnad 27,000 pounda o Calle
fornim, whazro i% was prized for stuffins pillowg and :mttz-easea.l This #in.
dusiry ineroased witn 1ca:;"{ cnd bounds. In 1857 iho pate of duty for oxpors
“ng pulp fron the Kirgdom amsunted o 195e In 1959 a Panine occurred #n Ha-

bolmio, Howall, "in congequerce of {he poonle beirg 21l devoied o Plcidng

pula,” Uacy of the tpilow trocd fernc worc choooed dowm %o gein this nat.

ericl, Zven tho smallew onee, left standdng, curfforea a2 tho romoval of £ho

Dulu exmoped theip tender buds to the elormermi. Tho industry collanscad

ebout thirky yoars ipbor vher it vas discovercd 4 2% puln disintoeraSad
with uso sna tico, and inmlotion o the dasthues injardous o tho hoslin

of th :.193%01*.

® ot bbb iyt o ol — <o

o« 70

dround 1920 tho treo forms worp ofpin throatoned 71 th destraction by tho

Dorrdvnpnt e o A T rif-ver oy - 1T % -
besdnning of g forn=gla~ch Inductry nere filo, Tho Groos wore oub domm for

tho 50 s 7 bPounds of starch conw inc2 in tholr trunk kg, This was vory oo
F
1or hoth laundry ana caculen purnogos, ATGo= a mhort tirmo, tho concorn Shat

e i den s » 1,
Banufacturod Sho aturell sasnondead oouritions, Durirz the lattor par: o?

La_‘_l,ﬂ Cu:.(..uty o oro a; crd e dopzop Wbani Lioao nasni nilic ont "‘Q:nn o 44
dozors oy ased 9 of forn forsct B pnla

I 1TUliL 1H1IoLliILtu
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mus separatc tracors drep o Leavy chaln betveon thom, thus nor.'ing
Tor with chain aows, the middls part of tho treceformm
1g hevpooted. 2his fo Ghops used, boeause of itc mess of fibrons, cdvertitl-
one moots, for tho culbivation of aprghids, Tig oxloslve detand for crchids
$Hrouphons Gho Horld w1l hardly subsile lilo the tulivonania of Holland

about the middle of tho Sovenbooath Jonbturys Pesides Thelr boauty and ine

terogs, orchid plazis end flowcrs san Lo &r cnaported to for distont marice
ots so casily by 'plane,

ote in She moro opoa woods wiith tho mluho (pe »») forme It creoods along the
rroutd for lone distances, givinz off ot dofiniftie indorwala stems one to,

shras or more foob hish, Theszo, in Turn, .m..z»/ d102%, foriding branchos,

Tas ontivo vlont, wiih the cxzcepdion of Uho wool, 1s beset with inrunerbhle,

a1l pheped loaves.
S s M

% ( a.o.,g 0. ”L.o L-m'.;')‘)_tyui) of Iycopodlim Cormuxz in Howeli. Bot. Gaz.
8 ot

Imovm og Horanootoris ciacinaic T.d. Tobinson (Platc. «.) 1s vative to

e Towall

3

tho Tslonds of Zavail and Ozime I5 is csposiglily sburdent in
Forli, 2. YA 2-C 2t

Aboat hz12 & doson Lmeonlozie owo gndoxic o our Iglande, Thoy fourish

a1 . A . - . &
toiots au pleovatior o2 SoOVO)

0 T zf ioiziets 3228
thonaand Pool or rax ko Yol _:. 433 Bbelonn to the fonily DicESonincen Ll

. 4 e EntadN -5 . I N .
i ercet truanhks, Tho orliy wimE o
L N - iR L, sk A, y LR % PP e Lo PO » L5 = s . A
ielbor iy Dossibly confups with Che Lruc trocforn dis the Saoddlanis. 1le
yeyt X P
3 T o VT | 5] 51 :"._.._..’ (rie ® al

Tive 2008 o helrhs, afriio

TACT of (ko LPsolodn,

Pieialiv =awoly ono of

&lo feond of thy pihinn: glavd

bt ilotitu LT 1Vl DULALILIIVAL L UCUULLICTLILALIUIL I
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Chanizsots- treeforn, Civotlum charmisgol (Zoolk, ) Keulf,, which ig Imowmn

&

to thko Iaweiicng as .J:ma&ii, io the largest of our forns, Its trunk may

becone tronby flvo foob bigh, wirilo the fronds spreading from its top may

fiftoen foot to the plant's totsl helshts Tho lower |

2 Lhose frords

pdd snotlior ton o

1g

elways covered with Wory daniz brown

thind of tho sbolls - | _
(clugat black boward Kohals) gomewhot prickly bamir, Tho gleucsns itroofurn,

(Salth) Hook. % Arn., and its vory closo Dalx rolative lmown as

"13:.1" a

C. oo

0, szplerdors (Cond,) Feaj., ore both callod hapay by thp Sagailons, Thoge

aro usaally eboat ten foolb shortor and tho stalis of ths fronds lack tils |

siff? hair (Plate ). :
On tho wedor gildo of dony of the fronds may bo Soor amall maesiral

bead-11te siractizes sorl (Flate , at loft) e They sro 1zich more

sorl of thoe pluhpe fown previously doscribed

‘\.\r\ \o e

3 ;
'_hh_ ,‘,Lq\ W Y
.\,\J‘JV\J"\M 4

coanliicatod than tho

(Pe »e)e & onell pazt of tho mansin of Gho

nsely clothad

"

o buda of all local tzooforns orza de

Thros *mpo-c_n" .'-_7:1:.-_1 cnonios of tho trooforn cﬁ.sﬁa
x‘ AR

2211 the

Fyn. rB

gninel fs mni hingel?,

to placto, no matior how s Troctont, Tho $hizd

Oite of Gho few plants thal somotices dosinm, y& the trociern, as deseribed o
nas s 18 tho ohia-lchus trce
PIL¥ FLRYUS (12)
Sieht cpeslos of 21l forus, belowrins fo 29 Hraongshrllssose, war ho
fourd in ow parlks, oomo only cfier annst Ta7allc oo ahin-! Mg faily fy
Do chavactorised na boing nd fiSive da cortain fontumos ana Bizhily ovolvod

by redaciion, op Tdevaueation

Lhat avs 1000 o loos yellow,

Sroet guon Hos avine Zoobs
5L B Wraew B e s

o romp VO__J. D06 UL
Toaan - Carnadely - - -

=Covor cpvith 1y BOCIIB, UZSO
A0 teare pperees 3 7
SRECREC wmtremg 3n dosidng mood
gt 3.a - ~ e ) :

R e OIS COLL UhA Ol o,

FTUlit HHIOoOULULo

b - ., - 3 A
- carces, Tpeliond of ;:?or‘{ucir::.#ldo&z!
i au Jetag Geiminy: .
Sho ~O00 ocles hive nn F‘Q
2
4rd the boge und B taft 62 Spandg CJ”
POCH D LOART 6F Bagt.Bsanior niite
seandar pid
UEULIE grlon Docnabias. Saie Ategiafiong ooots
AT ontivslio = L o S SV
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' uasually [
this condition, The mins,hsavoml colls thick, ape 8imple end nover noti!

Hacrorlena tonninemil Poe & Do2e, (Plats es) 3a a rerrogentotive of the f

fors primitive filmy farn, IS bacomes about six inchos tall, ond rwows on

tho rroana nroforebly in dapi: foroste, Gonocormg mratus (=21,) Veds Doueh
10 T T = Tnhutug

(Plote ..), roprosents the HoP2 ovolvod typo, Thig P eclos 13 notorious £q

Boing tho sinllons of ell Zorma in thn fawaiisn Islands, Ip cocnimon

TTe

Hacronlona
ey

Zonocormug hag throad-1ils rhigoros thich QS21y eroap
—=9cormmg

o
o

Q

rocks Uo form @ mat 1n darl: forests ovon hear goa lavel, ULlth foonds a

over

quartor to half an inch acrosa, 1t 1s 2s2ally o ohaten Por o moon by the

2asusl observorn, Hacodima paamri {Cana,) Cozel,, i1z a °roeping forn plih |
—Z2C0d2 v

gmnoth, halrloga, wricht foandg, It ploons Onmoaches the locsd i”.{:cz-o"le';:'-_
el

lencoolatiem (9, 2 Ae) Gonaa,,
threpd-12:-n
tho zoinforagt, fs?zolz;\ri_izo-_%a 2 o 1 60 tros Seunig and

oF baxino thrsu-h fueng of enlnlmtie Woeses, Thoush hath 2o7e drooping,

2 halsht, Tt prgms In tho dapl: Palaforass on he emound ana on lowean tran

¥
SRothan, on voilna pna loef mon-an.
widla in Se obtas: 583 joT- oip 3atlorad Chroishans ) Theao oo
Torng, &5 ofton '“*533:_;2;‘_ o hiny DParchos noas Proauensly cabjactes gron In
E;
thy »ainforost 4o intorso dzmpdnn b7 7Wind ona Salichy popeecdt 2y in gusuen

ot ameatng frsil, thew ds nan Gilo /’_’ 8linly &

of rein, f; 92 aven mplat algy,

faoca 2o gulelly mooumn

A s el o P T X
X ‘._.1."., Lo rat g

aT tho Volcan, Uy of fHha Ziivalsy

T T

ydhi
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@‘ SPETIOERIS (3R)

Carl Tipnaeus, consldored tho fathor of modorn Taxonomy, named a cor- {

tain Chinose forn "Adbntia chusamum® in 1753 &k his book "Specios Plantore-

aa" on poge 1095. ilo naned anothor Chinese spocimon "Trichomanoes chinensis"”
on page 1099. The late pteridologlst W.R, lazon, roallizing that Lirnneus }
hod tho latter forn in tho wrong genus, remamed it in 1913 Sphonomeris
chinonsis (Le) Haxones The late 5.B. Copeland, a ptoridologist long resi-

dent in the Philippinos, convinced that Linnaeus had placed Adlantum chu-
sonun In the wrong gorus, renaned 1% Sphenomeris chusana (L,) Copel., in
1929, A dllomma occurs because Linnaous had never realized that Adlantim !

chusanun and Trichomanes chinensisg are the same specles of forn. Honco sone

modern botanlsts, conscious of priority, follow Copoland in using the spo=-
cific name on page 10953 while others, Uy complicated reasoning, follow
linxon in using the ppecific namo on page 1099, Only one of these nanos can

Lo corrvoct, 77“:4%&«.;1 o Mvﬂf%{ [hridacoae.,
Thig lacoforn, palala or palapalafa of the Hawailans, is common at lowor

clovations in mmowhat sunmy and cfbar rocly situations., It belongs to tho
Pioridocone or Braclkon Fanily, Unlilis our troeforns, 1t ia not endenic to
tho Howailan Islondas 1t 1s natlve, grouing hero os well as thoughout the
South Seas, iIn Jopar arnd oven in distant Indogoscar, 1ike the treeforn, it
is not eroct. Instond, 1ts rhizome, or min stom, is o slonder, creoping
structure boaoring a sories of scatbored fronds, As these secem to have been
twlgtod to force thom to grow upright from its woper surface, 1t is roascn-
able to surmiso that the anciont ancestor of this forn Dore an croct ston
wilth splrelly arronged fronds ab tho tin, Tho HDavailsns used the palata

a8 a rod dye. Uorgover, accordlng to their mytholosy Hiloka, sister of the

voleano poddesg Polo, wes Wonbt o weor o glhdri fashioned from 1ts frondse

a3 i e T 2 [ Gouce TBNpzut o |

POERIS AUD BTORIDITL (12) - |

|

Thourh Plve or six 8docics of Plosic ry be rrowing in our nHaria, the |
7isiton wlll soo wwobcbly only w0 nota=-li-sd onca, the brirsht zrobn, 014

I 1TuUulit 1oLt i CAT ATk t



tiorld Ptoris vitbato L., (Plate ..) waa fizst collacted in tho Islands Ly

ot of tho writors ir 1922 near the sfoan crovices aboul Kilsues; wallo o
roro yellow, low World P, longifolia L., wna zroidins on the unk ¢liTfs p-
bout tho FThursvon Lava Tube, By Dow bobth gpeclos lhave Lacoue amtenalivoly

raturalizeds Their gori, as in all othor spocios of the 250 hnown throuclie

2

ne the forld, avo protected by a £1ad of t2azus, cnlided %ho indaaius, This

e

s Pormod By tho rovoluto Eavsnin of the frond,

The ondenlo braciten, Ptaridium soullinitm var, decomosilsm (Gaud,) Try-

on, lmoun to iho Havailang eg pals and Hllavapuoa, prefors sressy sliuc—
tions, esvoeislly like the savanne intershorged uith Loa twoea alonz tho
Haups Loa 5trip Road, Hawaii, froa a maditm olovation upwand. In fact, this
braclor is ths laat lavse forn to oirrvive 1u volcanis cindors g kizh ole-
vations, Thoush somsvhet voisomscus thwoushous, wild oi 78 roverthelozns oill
varder to such irhospliebls rosions to ©ool Zor the rhicimes which cridont-

1y ars palatable to thon,

i
5

Theuw~h related to Pteiis, Piorldiiu hag o agrag 2li-hitly more cormiicat-

a8d, An obascure, soctondary induclun 2

tkelr nameg, bolth genore bolons %o

4 ST B0 O W BRI
i :

tolanically as Fellaosa tornilolia {Cava) Tip-, TH 1a

)

and teoovnicol

DY end- oy ! TR 4 —a, ¥ A s 2
G-lave, wiDURIN® I prefuws o grow in very dry
R

EeHbaiTanis axposod U5 tha Pull Lioat of Ule sar. an tamd
2kl e (o V- o ol g agdonvin
AR N e
axplty ohd on oidox , . Xa; MEs :
e : Ditey, dasoy, ab Xava Dlals, 28 oo Bi0g fpoty the Sy Dodapd
16 L31 ovins wild din the Hwimmiion To-
¥ e s 3 e B T ST e P oza
= 9250 Lo Bho JolrioalfiigRy U2 SellOsie
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(MY to the pavalltescas, and o still othars o the Oleandroidens. Such dif.
forences of opinion Z=wrcdmtnekdamx indicaies that Botany 1s ar e tive

scicnco in widch the sorlous student can help sclve countiong Problsus, They

a A O S Lo et dany T 15 5
are chawccitorlzed Dy en woriihb, ccaly, shorl rooioinll Prom phish o igs

lorz,plonatie fronds. Mwvae, 1f mature, sSroducs sowni cangioting of p otwenlar
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