
PLATE 1. 

ACACIA KOA HAWAIIENSIS Rock 
Koa. 

Tree about 80 feet ta ll , wit h (liameter of trunk about -1 feet; growing in 
the Kipuka Puau lu, near Volcano Kilauea, Hawaii; e levation 4000 
feet. 
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LETTER OF TRANSMITTAL. 

HONOLULU, HA WAIl, Feb. 24, 1919. 

Board of Com11lissioners of Agriculture and Forestry, 

H ono/It/u, Hawaii. 

GENTLE"lEN : 

I have the honor to transmit herewith the manuscript of a 
paper entitled "The Arborescent Indigenous Legumes of Ha
waii," by Mr. Joseph F. Rock, Consulting Botanist of the Division 
of Forestry and also Botanist of the College of Hawaii, and to 
recommend that it be publiohed as Botanical Bulletin No.5 of 
the Division of Forestry. 

In this paper Mr. Rock has brought together botanical infor
mation concerning the few endemic arborescent species of the 
family Legu11linosae found in the Hawaiian Islands which should 
be of particular interest because of the fact that it includes 
descriptions of the well-known koa. 

Approved: 

Very respectfully, 

. c. S. JUDD, 
Superintendent of F orestr}'. 

Board of C01llmissioners of Agriculture and Forestry, 
February 27, 1919. 
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PREFACE 

The Hawaiian Islands are very poor in arborescent Leglt1lli
llosae; in fact, the whole family is very sparingly represented in 
comparison to families like Rltbiaccae, Rutaceac, Call1pal1ulaccac 
tribe Lobelioidcac. 

Of truly endemic species other than arborescent ones the Islands 
possess only four, viz: Calluz'alia galcata Gaud. and a variety 
i'ubcsccl1s, Vigna sandwiccllsis, Vigna oahucnsis and Vicia 111Cl1-
:::icsii; the last named has only been collected by early collectors 
such as Menzies, l\lacrae and Remy. 

Of indigenous species found elsewhere we find twelve. A 
large number of species of Leglt11lillosae have, however, been in
troduce! and amount to about two hundred. Most of our intro
{Iuced ornamental trees belong to this family. 
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THE GENUS ACACIA 

Before discussing the three endemic Hawaiian species of 
Acacia, it may be worth while to consider the genus as a whole, 
at least its distribution. The name Acacia is of doubtful origin, 
but presumably has been taken from the word aka:::o, HI sharpen," 
in reference to the sharp spines with which many Acacias are 
fitted out, especially the African species, though a number of 
Asiatic species possess them also. Spines are, however, not 
characteristic of the Australian species, nor of any of those found 
dsewhere in the oceanic islands, as, for example, Hawaii, Fiji, 
Samoa, Tonga, and the New Hebridean group. 

The genus Acacia is distributed over the warmer regions of 
the globe, but is particularly nunlerous in Africa and Australia. 
There have been described about 500 species or perhaps even 
more. The definite number cannot be given with any degree of 
certainty, as new ones are being continually discovered by bot
anists. The remarkable fact remains, however, that of the ap
proximate five hundred species, more than three hundred are 
purely Australian. Of all these numerous species. found in 
Australia, only a single one, Acacia Farncsialla, is not endemic; 
the rest are peculiar to that continent. Again, the largest 
number of the Australian Acacias belong to the phyllodineous 
series, while only about twenty of the three hundred species 
have bi-pinnate leaves. The ph'};llodillcOUS tribe, that is species 
with phyllodia (dilated leafstalks) instead of true leaves, are 
almost all Australian with the exception of a very few species 
found in the Pacific islands such as Hawaii, New Caledonia, 
Mascarene and others. These cannot be identified with any of 
the Australian species, but, nevertheless, they do come close to 
some of the tropical Australian species, as, for example, Acacia 
melalloxylon to Acacia K oa. 

Tropical Africa possesses in the neighborhood of about fifty 
species, all with true leaves, so that they do not concern us here. 
There is, however, no doubt that the Bipillllatae (or Acacias with 
true leaves) are the more primitive of the Acacias. Xerophytic 
regions are responsible for the reduction of true leaves to plz yl-
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PLATE II. 

ACACIA KOA HAWAIIENSIS Rock 
Koa. 

Showing straight growth of bole in wet 01' fel'l1 forest, near Voleano 
Kilauea, Hawaii; e levation 4000 feet. 
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lodia, as can be seen in certain bipinnately-leaved Australian 
species, where the leaflets of the pinnae have been reduced to a 
minimum, and where even the possibility exists to shed these 
leaflets in case o~ severe drought when their presence is either 
not necessary or dangerous to the plant. In no species of Acacia 
with typical bipinnate leaves has the occasional development of 
ph:yllodia been observed. The reverse has been of frequent oc
currence. A number of Phyllodineae are known which revert 
back to bipinnate leaves, especially when they occur in situations 
with great humidity and where shade is prevalent. Bipinnate 
leaves will be found especially near the ground because of the 
proximity of humidity and shade condition, and also perhaps on 
account of their being primitive leaves. Acacia Koa in its young 
state, for example, especially when occurring in the rain forest, 
possesses bipinnate leaves only. Twigs with bipinnate leave.=; are 
occasionally found sprouting from the main trunks of large trees, 
especially after the winter rains. 

The more primitive of the Australian Acacias are in all prob
ability those with a globose (capitate) inflorescence, to which 
type the Hawaiian species belong. The ph:yllodiu11t in Acacia is 
undoubtedly due to climatic conditions, and especially to light 
conditions. The drier and brighter the locality, the less foliage 
is usually developed and consequently the trees become open and 
shadeless. \Yherever Acacia Koa grows in the rain forests of 
Oahu it forms dense globose crOWll3 with a maximum amount of 
foliage, while Acacia Koa hawaiiensis in the upland of Hawaii 
produce.=; large phyllodes, but the crowns are open and the foliage 
is scanty. \Vhether the described characteristics of Acacia Koa 
lzawaiiel1sis are due to location or are inherent is difficult to 
state. The tendency to the development of broad phyllodes 
seems to be due to high altitude and consequent fog and mist. 
This has been illustrated in plants of Acacia Koa hawaiiensis 
grown from seed in San Francisco, California, whence Mr. \Y. M. 
Giffard brought the writer specimens of phyllodia of such width 
as have so far not been observed in any Hawaiian-grown plant. 
The narrow-leaved forms of the Oahu Koa, the true Acacia Koa, 
are due evidently to lower altitude and consequent absence of 
fog. The narrow plzyllode is developed in greater number, re
sulting in a densely foliate crown. 
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The factors responsible for these types of phyllodes have, then, 
been light, warmth, humidity and soil. \Ve must, however, look 
upon the phyllodilleolts character of Acacia Koa, not as evolved 
in Hawaii, but in its ancestor or ancestors on Australian soil. This 
character became modified by Hawaiian climatic conditions, which 
produced what we now recognize as Acacia K oa, its varieties, and 
Acacia Koaia and Acacia Kauaiensis. 

Acacia melanoxylon R. Br. comes near Acacia Koa hawaiiellsis 
especially ill the vegetative organs if not reproductive organs, and 
fruit. The phyllodcs of A. mclanox)'[on R. Br. or the Blackwood 
of Australia are much closer to the variety hawaiiensis of Acacia 
Koa than the true Acacia Koa of Oahu. Both have the broad, 
obtuse, almost straight phyllodes, the main difference being in the 
pod, which is narrow and more or less twisted in the blackwood 
and broad and straight in Acacia K oa and its varieties. The 
habits of the two species seem to be the same as the following 
extracts from Dr. J. H. Maiden's "The Forest Flora of New 
South \Vales," and the illustrations of Acacia Koa hawaiicnsis 

will corroborate. To quote: 

"As far as southern New South \Vales and Gippsland are con
cerned, the blackwood must be considered as a mountain specie,;, 
though it occurs occasionally in the low coast land; but there it 
never attains any size. It varies a good deal in mode of growth, 
according to situation and geological formation. In the rich 
humus of the jungle of the mountain slopes, it attains a height 
of from 60 to 80 feet, and in Gippsland, along the boundary of 
New South \Vales and Victoria, localities may be found where it 
attains a height of one hundred and twenty feet, and a diameter 
of nearly three feet. Their straight trunks may be seen without 
a limb, from sixty to eighty feet, the timber quite sound and pos
sessing that beautiful dark color whence the species has derived 
its popular as well as its scientific name. \Vhen it grows on high 
mountains * * * amongst rocks and precipices it grows very 
gnarled and spreading, from twenty to forty feet high and from 
one to two feet in diameter, sending out thick, long, gnarled and 
crooked limbs quite close to the ground." 

Anyone who has seen Acacia Koa ha1l'aiicllsis on Hawaii in 
various stations such as humid rain forests and open lava flows, 
could hardly describe its habits otherwise than has been done by 
Dr. Maiden, in the article quoted on Acacia 1IlelG1lOx:\,ZOl1. The 
plates here introduced illustrate well these different habits. 
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THE GENUS ACACIA IN THE PACIFIC. 

The number of Acacias in the Pacific islands is quite small, in 
comparison to the enormous number found on the continent of 
Australia. Those known are Acacia spiro rbis, found in New 
Caledonia and the Isle of Pine, and Acacia fttlgens, as well as 
Acacia- granulosa, peculiar to New Caledonia. 

Acacia laurifolia is one of the widest distributed species, being 
found in New Caledonia, Tahiti, Samoa, Tonga, and Viti Islands, 
as well as in'the New Hebrides. Acacia Richii is peculiar to the 
Fiji Islands, where it occurs on Vanualevu and Naloa. In New 
Guinea a few species have been discovered, as Acacia Simsii in 
Dutch New Guinea, also Acacia glaucescence. Mr. Merrill, de
scribed a phyllodilleous species (Acacia confusa) from the Phil
ippines, the only one of that type known from that archipelago. 
To us the most interesting of all Acacias is Acacia heterophylla of 
Mauritius and Bourbon of the Mascarene group in the Indian 
Ocean, thousands of miles distant from Hawaii, with which our 
Acacia Koa is almost identical. It certainly is most peculiar to 
find two plants practically not at all distinct from each other in 
two so extremely remote geographical stations as Mauritius, in 
the Indian Ocean, in the southern hemisphere, and Hawaii, in the 
north Pacific Ocean. New Zealand, in such proximity to the 
source of Acacia, at least to the ph:.'Uodi110ltS species; has not a 
single indigenous Acacia. 

The Hawaiian Islands possess three species of ph,vllodineolts 
Acacias and two varieties of one species. The island of Kauai, 
by far the oldest of the group, possesses a species (Acacia Kaltai
ensis Hillebr.) which is peculiar to it. Acacia K oa is, however, 
not absent. The former species seems to be restricted to the 
western part of the island. The typical Acacia Koa occurs all 
over Oahu, in one locality on Molokai, and is more or less dis
tributed on Maui. On the island of Hawaii it is represented by 
a variety, ha'Waiiellsis, while on Lanai another variety, lanaiellsis, 
l'epre.3ents it. Acacia Koaia Hillebr. is found on Molokai, Maui 
and Hawaii in dry situations. 

N ext to ohia lel1Ua (jvl etrosideros collina polymorpha) , Acacia 
K oa is one of the most common forest trees. It occupies 
the zone from 1000-4000 feet elevation, but in some instances 
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ascends to 7000 feet elevation, as, for example, var. lzawaiicnsis 
on Hawaii. The pre3ence of Acacias in Hawaii must be attrib
uted to birds, as the seeds of Acacias are not particularly adapted 
for dispersal by ocean currents. Yet the birds to which we 
could attribute this introduction, or rather which could be respon
sible for its presence in Hawaii, do not exist today, but were in 
all probability the now extinct collt11lbac and their relatives. The 
thought of human agency must altogether be excluded when we 
examine the fauna to which Acacia Koa is host. The writer can 
only quote Dr. Perki113' able words: 

"In judging the length' of time that any particular plant or 
group of allied plants has existed in the islands, the botanist 
would be well advised to consider the fauna that is specially 
attached to these. \Vhen one considers that trees little modified 
from foreign species, e. g., Acacia Koa or Sophora clzr}'soph')'lla, 
possess a great endemic fauna, not only species, but even genera 
of birds and insects, quite restricted to or dependent on them, 
and that some of these creatures are certainly themselves not less 
remarkable in their peculiarities than the most peculiar of the 
Comp03ites or Lobelias, we may hesitate to attribute such plants 
to a later era than many other elements of the flora, which at 
first sight appear far more ancient."* 

In following up Dr. Perkins' statement we find, however, that 
he had not so much Acacia Koa in mind as the Compositac and 
Lobelioideac, which, indeed, especially the latter, have peculiar 
birds dependent or!. them more or less for their existence. Dr. 
Perkins seems to class Sophora chr}'soph}'Ua as an Acacia. To 
quote: "As with Clytarllts, the two native acacias, Acacia Koa 
and Sophora chr}'soph}'lla, are favorite foods of PlagitlzJ1l}'slts, 
for six species are found on the former and three on the latter 

tree."t 
This would account for his remark that the Hawaiian Acacias 

have endemic genera peculiar to them. It is true that of four
, teen species of the genus Cl},tarlus, all but one are peculiar to 

Acacia Koa and the single remaining one to Sophora chr}'so-

ph}'lla·t 

* Fauna Hawaiiensis, Intro,luetion, Vol. I, part VI, page 60. 

t ibid, page 117. 
t For this information the writer is indebted to ~fr. O. H. Swezey of 

the Hawaiian Sugar Planters' Experiment Station. 
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Perkins states that the remarkable bird Pseudollestor is con
tinuously hunting for the larva of Cl},tarllts and those of Pla
githmyslls, and its stomach is often entirely filled with this food. 
All these. facts tend to show that Acacia K oa, A. Koaia and 
A. Kaltaiellsis are old denizens and not recent arrivals, as must 
be assumed of M etrosideros collin a pol}'lllorp/za, the rival of 
Acacia Koa. Man, as the agent responsible for the presence of 
Acacia in Hawaii, must be absolutely excluded. For long before 
man in Hawaii, were the birds and native insects, and long 
before them the plants on which they are dependent for their 
subsistence. 

The wood of the koa is a handsome brown, varying from 
very dark shades to a lustrous gold, often with a handsome 
grain, and is much prized for cabinet work. The large trunks 
supplied the Hawaiial13 with material for their dug-out canoes, 
and the bark was formerly used for tanning. 
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PLATE III. 

----- ----

ACACIA KOA Gray 
Koa. 

About one·th ird lIa tlll"a J si ze. howi ng true leaves aud phy J1odia, flowers 
all') fruits. 
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PLATE IV. 

ACACIA KOA HAW AIIENSIS Rock 
K oa. 

howing trunk, bark and flowering bmnch; near tree-molds, 
Hawaii; elevation 4000 fe et. 
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Acacia Koa Asa Gray, Bot. U. S. Expl. Exped. 480. 1854. 
Acacia heteroph:ylla Hook. et Arn., Voy. Bot. Beech. 81. 1832. 

Phyllo(lia faleate, coriaceous, 10·15 em. long, varying frolU 6·8 lUm. to 
24 mm. or more in brea(lth, narrowe(1 at the base, acute or obtuse at 
the tapering apex; the smooth surface is striate with many nerves, leaves 
on young plants bipinnate, each pinna consisting of 12·15 pairs of oblong 
emarginate, crowded leaflets; peduncles solitary or fasciclel1 in the axils, 
about 12 mm. long, bearing a dense many·flowered head 8 mm. in diam
eter; calyx teeth very short; petals 5, oblong lanceolate, glabrous, more 
or less united, longer than the calyx, half the length of the stamens; 
legume broadly linear, straight or slightly falcate, 7.5·15 cm. long, 16-18 
mm. broa(l, glabrous, flat, -about 12 seeded, seeds flat, dark brown to 
black. 

Acacia heteroph}'lla \Villd., with which Acacia Koa was first 
identified by Gaudichaud, who had seen both the Hawaiian plants 
and those of the island of Bourbon (Mauritius) growing in 
their respective native countries, differs from the Hawaiian 
A. Koa established by A. Gray very little, indeed, if at all. The 
writer has an authentic flowering specimen of Acacia heterophylla 
\ Villd. before him, from the Royal Gardens, Pamplemous3es, 
Mauritius; the flowers which the writer examined of the last 
mentioned species differ very little from those of Acacia Koa; 
the sepals and petals in the Hawaiian plant are shortly dentiform, 
and like the petals united; the former are somewhat more deeply 
cut or in other words a little more lobed than in A. heterophylla. 
In the latter species the petals are slightly longer than in Acacia 
Koa. The Ph}'llodia in A. heteroph}'lla are much straighter, but 
are otherwise the same as in A. K oa; the leaflets are slightly 
shorter and broader. The difference, however, between Acacia 
hetroph}'lla and Acacia Koa is much les's pronounced than that 
between Acacia Koa and Acacia Koaia. Asa Gray was correct 
in his statement: "In distinguishing the t'1('O trees, peculiar to 
these most 7('idel}' separated stations, perhaps I inCltr the charge 
of being influenced by geographical considerations rather than 

botanical characters." . 
Unfortunately the specimen in the College of Hawaii Her

barium of A. heterophylla has no pods, but from the description 
in Baker's Flora of Mauritius it can be judged that they do not 
differ much from those of the Hawaiian trees. On Hawaii the 
trees of Acacia Koa have certainly a different aspect fr0111 those 

, 
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of Oahu, and broad phyllode specimens were named var. latifolia 
by Bentham; A. Gray states that it is only a state of the species. 
It is true that the phyllod es when young are of a different shape 
from the older ones, but in the Hawaii plants the mature plzyl

lodes of any tree are much broader and ovate-oblong, and not
withstanding their width are shorter than or rarely as long as the 
Oahu specimens; they are, however, often more than twice as 
broad as those in the Oahu specimens. \Vhether the name lati
folia was applied by Bentham to the young form of an Oahu 
specimen or to the typical Hawaii broad-leaved form cannot be 
determined now. The writer would suggest, then, for the 
Hawaii l?Da the varietal name lzawaiiensis, and for Hillebrand's 
variety /3, the name lal1aiellsis, since the variety has so far been 
found on Lanai only. 

It is extremely interesting to find that in so widely separated 
regions as Mauritius, off the coast of Madagascar, in the southern 
hemisphere, and the Hawaiian Islands, in the middle of the North 
Pacific Ocean, there should occur two Acacia practically not at 
all differing botanically from each other. In the writer's opinion, 
A. Gray was not justified in establishing the Hawaiian Acacia 
as a separate species for mere geographical reasons. It may be 
stated that it is not taken for granted that Acacia K oa is derived 
from Acacia heteroph)'Ua or vice versa, but that they are an off
spring from a common ancestor, the home of which was or is 
undoubtedly Australia, and that owing to similarity in climate 
and environment both have developed on common lines, notwith
stllnding the vast distance separating these geographical stations. 
The common ancestor may be looked for in relatives of Acacia 
mela110X},ZOll, which has also connate sepals and petals, but varies 
mainly in the pod, which, however, comes exceedingly close to 
our Acacia Koaia. 

Acacia Koa lanaiensis Rock 
Acacia Koa /3 var. Hillebr. Flora Haw. lsI. 113. 1888. 

A me,liulll-size,l tree, branching habit of the species, phyllo<les 3.5-8 cm. 
long, 8-15 mIll. wi,le, very little curvetl, almost straight, obtuse, mucro
nate, pE'tiole about 4 llllll., with the usual glantl on the upper si,lc; 
racellles very short, flowerhea,l an<l flowers as. in the species; po<1 not 
seell . 
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Ex Museo botanico Berolinensi. 
COLLEGE OF HAWAII HERBARIUM 

/I".tu~ r,.,,, 
t·",,· j. 

ACACIA KOA LANAIENSIS Rock 
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LANAI: Hillebrand in Herbarium Berlin and part 
of type in the Herbarium of the College of Hawaii;
Puu Manu, elevation 1000 feet, also \Vaiakeaku, the 
last valley of the main ridge, flowering July 29, 1910, 
Rock no. 8028 in herbarium College of Hawaii. 

Hillebrand's specimens of this variety are much more dis
tinG:t than the writer's from \Vaiakeaku. \Vhile short obtuse 
p/zyllodcs occur, long acuminate ones occur also. As a whole the 
plant from \Vaiakeaku is little distinct, but Hillebrand's specI
mens are undoubtedly worthy of varietal rank. 

Acacia Koa hawaiiensis Rock 

A lofty tree reaching 25-:la m., an<1 a ,1iameter 1.7-2 m.; branches 
gnarle,l ",;ide spreading; glabrate when 01,1, densely tomentose when 
young, with a yellowish green YelYety tomentum; leaflets broadly sessile 
with an oblique base, narrower towards the apex, rOUluled, with minute 
mucro, glabrate on both sides, but rhaehis tomento~e; phyllo<lia broa<l 
oboyate to oyate to linear-oblong, hairy when young on both surfaces, 
but soon glabrate, slightly curye<l, acute at both E'n,ls or obtuse at the 
apex and uncinate, many nerYe,l (usually ten), 12.5-16 cm. long, 2.5-5 
em. wi,le, coriaceous, on petioles of about 5 mill., with a gland on the 
upper side at the base of phyllo,le; flowerhea,ls single or two or 
three on a ('omlllon perlunele of 1.5 III Ill., and the lateral ones, :1 nun.; 
hea,ls ,1en~ely flowere,l small; sepals onc-thir,\ the length of the calyx, 
hirsute at the apex; stamens numerous; petals m'ate, obtuse more than 
one-thir<1 the length of the corolla, pori about 11 Clll. long, '2.5 em. wi,le, 
flat, thc suture straight or slightly wayy. 

I-LnVAII: At the higher levels from 4000 to COOO 
feet elevation; - ~rt. Hualalai-Hinakapauula, fruit
ing June 10, 1919, Rock no. 3759 ;-Pulehua plains 
and forests, South Kana. flowering January 1912, Rock 
no. 12866 ;-Kau desert, elevation 36DO feet, July 15, 
1915, Rock no. 12566-all in the College of Hawaii 
Herbarium. 

This variety seems to be peculiar to the island of Hawaii, 
where it reaches very large dimensions. It can be distinguished 
mainly by its broad plzyllodcs, which are almost straight. 

Acacia Kauaiensis I-lillebr. Flora Haw. Is!. 113. 1888. 

A large tree wit.h man~' tortuous branchE'S; phyllo,lia falciform, nano\\'
linear, 10-16 CIll. long, about 12 mm. or less "'idE', with usually hyo or 
three prominent ]1('1'\'e8, apex SOllH'what ohtuse, llllH'rOlwtE'-ulleiuatE', with 
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a pitted glan<1 on the somewhat thickene(l petiole; inflorescence panicu
late, terminal, foliose, 01' rather a pani('ulate raceme with phyllodia in 
the upper axils ana below which are situate<1 the pClluncles of about 
1 cm. in length, each bearing several single-hea(le(l pellieels 4-6 mm. in 
length, tomentose with a rusty tomentum; bracts minute; sepals 5-6, free 
to near the base, spathulate-obtuse, glllIHlular pubescent as are the 
petals, the latter oblonceolate, one-half longer than the sepals, ovary 
puberulous; pod straight thick, cOl'iaeeous, 15 em. long, 2 em. wille, about 
15 see<1ed, seeds as in A. Koa. 

KAVAI: Halemanu, Knudsen no. 55; - Halemanu, 
fruiting February 14-26, 1909, Rock no. 2154 in Col
lege of Hawaii Herbarium ;-Kah~hlaman9, outskirts of 
the forest, flowering October 1911, Rock no. 2755-b 
(type) ;-same locality, flowering October 1916, Rock 
no. 12868 in the herbarium of College of Hawaii. 

The apparently typical form is no. 2755 from Kaholuamano 
and no. 2154 from Halemanu, where V. Knudsen collected 
his specimens. The free sepals and petals, and the race
mose-paniculate inflorescence, distinguish this variety at once 
from the species; otherwise it has the same habit as A. Koa. 
This rather interesting tree, which Hillebrand established as a 
specie~, distinct from A. K oa, has hitherto been overlooked 
owing to its great resemblance to Acacia K oa. It inhabits the 
dry open slopes on the leeward side of Kauai on the edge of the 
canyons, especially on the Halemanu side along the \Vaimea 
canyon to Milolii. At the Kaholuamano side, where there seems 
to be a little more rainfall, the phyllodia are larger and the in
florescence is not exactly paniculate, though the sepals and petals 
are free. The tree does not reach such dimensions as the variety 
ha7('aiiellsis of Acacia K oa, the trunk being usually short and the 
branches a good deal twisted and sometimes reclining nearly on 
the ground. The ph-yllodia are long, sickle-shaped and narrow, 
the upper ones being uncinate. Similar to Acacia Koa hawai
e1tsis, when growing in damp or wet mixed forests in company 
with other trees, it develops a tall straight bole some forty feet 
without branches, after which the crown commences. Beyond 
the Kopiwai forest it grows in company with XallthoxyZu11l dipe
talltll! Hillebrandii Rock (X. dipetaZlt11l var. y HiIIebr.), Alphi
tonia exceZsa, Antidesllla pla(vplzyllu11!, Pclea Kaltaiellsis, San
iaZlIm p}'rltZarilt11l, and others. 

1 
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Acacia Koaia Hillebr. Flora Haw. lsI. 113. 1888. 

A small gnarle<1 tree, woo<1 har(l, dose graine(l; branches terete, truc 
leaves not seen; phyllo<1ia coriaeeous, falcate, linear, narrow, acute at 
the apex, acuminate at the base, with three prominent nerves, 6·12 em. 
long, 8·10 mm. broa(l, the apex with a l'ccurved mucro; petiole about 
5 mm., with a thickened glan(l on the convex si(le of the petiole or rather 
base of the phyllo(le; racemes axillary with not more than three hea(ls, 
generally reduced to a single one; flowers as in Acacia Koa; pOll very 
narrow, 8·10 mm. in wi,lth, 10·15 em. long, somewhat curved, not of 
evcn width, but with slight constriction between the seeds; sce(ls oblong, 
the long (liameter (6 mm.) in the direction of the valves, flattcned, with 
a funis of 11 bout the same length. 

MOLOKAI: Kalae, Hillebrand in Herbarium Berlin 
and in the College of Hawaii Herbarium ;-ridge above 
Kaunakakai and Kauluwai, March 1910, Rock in College 
of Hawaii Herbarium. 

MAUl: E. Maui, Kula? Hillebrand. 
HAWAII: Puukawai, Kawaihaeiuka, elevation 2000 

feet, near 'Waimea, flowering and fruiting June 1910, 
Rock no. 8346 in the College of Hawaii Herbarium;
observed back of Puuanahulu, near Puuwaawaa boun
dary, on rough ancient aa lava flows. 

Acacia Koaia Hillebr. differs from Acacia Koa A. Gray 
mainly in the pods, which are very narrow and somewhat curved. 
Also in the phyllodes, which are narrow linear and less curved. 
Acacia K oaia or K oaie, as the natives call this species, and which 
name was adopted by Hillebrand as the specific name, has a 
rather restricted distribution. It seems to be the older of the 
two species occurring in these islands. So far as known, it is 
absent from Kauai, Oahu and Lanai, also Niihau and Kahoolawe. 
On the three remaining islands it occurs only sparingly. On 
Molokai the writer collected it at Mapulo-u immediately below 
Kamoku on the dry exposed ridges leading towards the dry 
stony slopes of the Kaunakakai-Kauluwai district. It is a small 
bushy tree on the crest and protected declivities of a ridge, where 
it grows in company with l11yoporu11l salld'wicellse, N othocestntlll 
latifolilt11l, Sideroxyloll 111010kaiellse Rock (S. spathulatulIl 111010-
kaiel1se) and a species of Lipochaeta (N ehe). On the same 
island it was collected by Hillebrand at Kalae. On Maui it was 
collected by Hillebrand only on the lee slopes of Haleakala at 
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Kula. The Kula region is now almost barren and waste, save 
for a few Dracaena a1frea (Halapepe) trees which were in exist
ence a few years ago. 

Until 1909 Koaia had not been recorded from the island of 
Hawaii. The writer discovered it on the upper slopes of Kawai
hae in the neighborhood of the eX,tinct crater Puukawai along 
the road leading to \Vaimea. Quite a number of trees were then 
in existence. It was also quite common on the Puuanahulu side 
of Puuwaawaa, where it grew in company with tall Osteo71leles 
allthyllidifolia (Ulei) bushes. As it occurs in the very arid rocky 
regions, it is doomed to extinction, for such regions on Ha,vaii 
Lave been given over to cattle and sheep grazing; young plants 
which would perhaps germinate after southerly rains are eagerly 
devoured by both cattle and sheep. Owing to the causes just 
mentioned, Koaia has already disappeared from Maui. On 
Molokai a similar fate awaits it if it has not already been exter
minated by roaming horses, cattle and sheep. 

Acacia Koaia is easily distinguished from !wa in the more rigid 
phyllodes and narrow, curved pods. It can be recognized even 
from a distance by its shape; its stature is much smaller than 
that of Acacia Koa, reaching rarely more than 25 feet. The 
trunk is usually gnarled and twisted. On Hawai,i it associates 
with N ot/zocestru11l brevifiontlll, Sophora chr}'soph ylla, M }'O

porum salldwicense, N ototrichiu11! salldwicense and Dracaella 
aurea. It is strictly a subxerophytic plant, inhabiting only the 
more arid lava regions or 'volcanic tufa soils such as predominate 
on Puukawai, Hawaii. It is never found on the newer lava 
flows as is, for example, the Acacia Koa, but in older geological 
regIOns. The \Vaimea side of Hawaii known as the Kohala 
mountains are extremely old and were evidently once a separate 
i,land from Hawaii. Koaia does not occur on the younger por
tion of Hawaii save near Puuanahulu, a place not distant and 
adjoining Kawaihaeiuka. It is probable that ages back it oc
curred only on the Kohala range and that it spread afterwards 
towards the plains and north Kana. Unfortunately, we know 
very little of the plant-covering which must have existed on the 
\'ast plains between \Vaimea and Mauna Kea. Evidences are 
still visible of former forests, but so meager are they that it is 
impossible to draw conclusions. Mamani. (Sophora chr}lso-
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ph:ylla) forests must have extended considerably over this plain, 
as the upper part of that region would indicate by the scattered 
trees around Punohu and Makahalau. Kawaihae-uka, judging 
from Hillebrand's reports, must have supported a similar vege
tation, as does Puuwaawaa today, and Acacia Koaia may have 
been quite numerous there. Another factor influencing the (re
stricted) distribution of K oaia is undoubtedly the adaptability of 
the species to lower levels only, while Koa has been observed up 
to .7000 feet. K oaia does never ascend higher than 2500 feet, 
consequently the arid regions at such altitudes suitable to its 
existence are rather limited, while J( oa, with its wonderful adap
tability, which can be compared with that of M ctrosidcros, has a 
very wide distribution in these Islands and can be found from 
practically sea level to 7000 feet, in most varied stations, as to 

soils, and lava flows. 

MEZONEURUM Desf. 

The genus M C:::OJlCUrltlll is represented in the Hawaiian Islands 
by a single arborescent species originally discovered by H. Mann 
on the island of Kauai, hence the specific name KauaicJlsc. The, 
species had undoubtedly a much wider distribution in this 
archipelago. It is found on .:\Iaui and Oahu (according to 
Hillebrand) and also on the island of Hawaii in the dry forests 
of North Kana, where it was found by both Guppy and the 
writer. That the tree was much more common in the days of 
the old chiefs than now can be judged by the great many tapa 
beaters (made of the exceedingly hard wood of this species) 
which can be found in the Bishop rvIuseu11l and private collec
tions all over the Islands. Undoubtedly, the usefulness of the 
wood of this tree, which was very highly prized by the natives, 
Hot only for tapa beaters, but also for the laau mc/olllclo, a club
shaped piece of 1I1c:::ollcltmlll wood employed in a peculiar method 
of fishing, is responsible for the scarcity of this tree nowadays, 
and the writer ventures to 'say that there are hardly two dozen 
trees of this species in existence. 

The presence of this species in the Hawaiian Islands is cer
tainly a riddle for the student of plant dispersal, especially 'as 
J11 C:::Ol1CUrUIn KauaicJlse belongs to a genus of which no littoral 
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MEZONEURUM KAUAIENSE (Mau ll ) Hill eb ,', 
Uhiuhi. 

PIOWCl'illg alld fruiting spe{'i ,"en, Ahout oll ('-t hi,'d lIatura l si ze, 
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species is so far known, from which the Hawaiian one could 
have been derived. The seeds of this species are quite large, 
about an inch long, little more than half an inch wide, and are 
enclosed in a very papery thin pinkish-white pod winged at the 
upper margin. The seeds, like those of ErythriJ1Q 11lollosper11la, 

are not buoyant, and as the genus M e::oneuru11l pos3esses no lit
toral species from which it could have been derived, we must 
look for other agents than ocean currents as responsible for its 
presence in Hawaii. The Hawaiian species is endemic, which is 
not the case with ErythriJ1a 11lonOSper111a, a3 the latter is also 
found in Tahiti and New Caledonia. 

Since we cannot look upon its presence here in these Islands as 
due to ocean currents, we can only take bird agency into consid
eration, and if a bird was capable of carrying such a large seed 
as that of M e:::oneurltJ1l Kauaiense across a wide expanse of 
ocean, then surely it wa3 also capable of carrying the much 
smaller seecls of wiliwili, Er:ythrilla 11lonosperma, and thus the 
presence of M e:::oneuruJIl in Hawaii strengthens and confirms, 
rather than contradicts, the arguments in favor of bird agency in 
the case of E. 1J1ollosperl1la, as set forth in the discussion of that 
specIes. 

That M. Kauaiense belongs to an ancient floral element in these 
Islands rather than to a later one, there remains no doubt. 

The distribution of the genus proper would also indicate it to 
oe a rather ancient one; and although the genus numbers only 
about fifteen species, so far as is known today, it enjoys certainly 
;) very wide distribution. The majority of its specie3 are Indo
Malayan, occurring in Java, Sumatra, India, Malay, Burma, the 
Philippines and even China, while others are found in tropical 
Africa. Madagascar, Australia, and one in Hawaii. None of the 
other Pacific islands possesses a species belonging to this genus, 
and the remarkable fact remains that the species found outside of 
Hawaii are all strong climbers, often thorny, or scandent shrubs, 
while the Hawaiian species is apparently the only tree in the 
genus. In Hawaii the tree reaches a height of over thirty feet, 
with a diameter of trunk of over one foot. The relationship to 
other M e::;oneztra is very vague, and at present no particular 
country of origin could be suggested. 

The relationship of iv! e::;OllellrU11l to Caesalpinia i~ very close, 
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and as the latter genus possesses a number of littoral species, 
it may be that it originated from that genus; this is Guppy's 
theory. The writer is inclined to believe that if1 e:::OlleUrll11l is 
older than Caesalpinia and that it is perhaps more probable that 
the littoral species have been derived from the inland species, 
and he would suggest that Caesalpinia is perhaps a satellite of 
11,1 e:::0l1eurU111. The genus Cal1a'l'alia in Hawaii does not help to 
elucidate the problem. Though of very wide distribution, it pos
sesses both littoral and inland species. In Hawaii it is repre
sented by an inland species, C. galeata, which species is repre
sented by a variety pubescens on the southernmost island of this 
group, H~waii. Until recently C. galeata was considered the only 
representative of this genus in Hawaii, but in 1910 the writer 
discovered C. sericea, a South Sea Island littoral species, on the 
eastern shore of the small island Lanai. 

It is interesting to note that C. sericea, although a shore species, 
had the habit of C. galeata. It grew, not in the sand, but among 
lava rocks near old Cordia subcordata trees which the plant had 
climbed and festooned in a similar manner as C. galeata festoons 
trees at 2000 feet elevation. 

The seeds of C. galeata are slightly smaller than those of M e:::o
neurU11l Kalwiense, and are also non-buoyant. lfl e:::oneurlt11l is 
by far the older genus as compared with Canavalia and Caesal
pinia, from the mere fact that M e:::Olleltrum possesses only inland 
species, while the other genera possess both littoral and inland 
species. Had the inland species of M e:::oneurum been derived 
from one or various littoral species, we would probably have 
found somewhere a littoral species related to some or one of the 
inland species. The negative findings would indicate M e:::Olleu
rum to be older than the genera with both littoral and inland 
species to which it is apparently related. The arborescent char
acter of the Hawaiian species adds still more to the difficulty of 
solving its origin and relationship. 

M e:::OlleurUIn seems to be more a continental genus, for 
Hawaii is apparently the only oceanic island on which a repre-
8entative is found. Java, Sumatra, the Philippines and Mada
gascar are always considered islands of continental origin. 

S&las. 
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MEZONEURUM KAUAIENSE (Mann ) Ilillebr. 

Uhiuhi. 

Showing trunk with bark and flowering and fruiting brauth pinned to it. 
'rnlllk about 1 foot in diamctel·. On Java fields of l'ullwaawaa, North 
Kona, llawaii; elevation 2000 feet . 
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MEZONEURUM KAUAIENSE (Mann ) Hillebr. 
Uhiuhi tree. 

Along th e gOyerlllllcnt roa<1 in North KOlla, Hawaii; elevation 2000 feet. 
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Mezoneurum Kauaiense (:-Iann) Hillebr. F1. Haw. lsI. 110. 

1888. 
Caesalpinia Kauaiensis Mann in Proc. Am. Ac. VII :164. 1866. 

A shrub? or tree 10 m. in height with a diameter of trunk of 3 dm. or 
more; bark thick, rough dark gray, checke(l into rectangular or long 
oblong plates; branches loose, spreading, unarme<l, young shoots covere(1 
with a I'ust to cinnamon·brown pubescence; leaves pari-pinnate, with 1-5 
pairs of pinnae, each pinna with 4-8 pairs of leaflets, pinnae 4-8 cm. 
long; the common rhachis up to 12 cm.; leaflets oblong, somewhat uneven
sided at the base, emarginate at the apex up to 4 em. long, 16 mm. wide, 
membranous to chartaceous, pale green with rusty-brown pubescent mid
rib and petiolulf', the latter 2-2.5 m'm.; stipules an,l stipellae none or 
small wart-like; racemes terminal hoary to rusty-brown pubescent, 12-18 
cm. long with flower, 22 cm. with fruit, <lensely floriferous from the 
base; pellicels 2.5-4 em. long, jointed in the upper fourth, bracts acute, 
ciliate, 4 mm., caducous; bracteoles wanting; calyx glabrous, pinkish or 
rose rell, the short tube 4 mm., the lowest lobe concave 12-14 mm., the 
others oblong, obtuse about 8 mm. long, 5 mm. wide; petals pinkish 
purple to rose red, not or slightly stipitate, shorter than the calycine 
lobes, the uppermost one obcordate, foIl led 6-8 mm. in (liameter, of deeper 
color (bloo(1 red especially towards the apex), 'the lateral ones subor
bicular, the two lowest obovate, 10-12 nun. long; stamens exsertell, 
c1eclinate, filaments broad and flat below with redllish brown hair; anthers 
2 mm" of carmine color; ovary glabrous, sessile 3-5-ovuled; style glab
rous incurve<l; stigma small; pOll broad obovate-oblong 10 cm. long, 6 cm. 
wide, inclu(ling the 7 mm. wi(le dorsal wing, enlling in an uncinate poiut, 
flat, thiu, indehiscent pale pinkish to gray when old; seells 2-4, trans
verse, pale brown, ovate flat 18-20 mm. long, 14-16 mm. wille, with a 
punctiform hilum at the base. 

KAUAI: Hillebrand 111 herbarium Berlin and her
barium College of Hawaii ;-Puukapele, \Vaimea can
yon, flowering March 1909, Rock no. 2435 in herbarium 
College of Hawaii. 

OAHU: vVaianae Mts. and \Vailupe, Hillebrand. 
MAUl: East Maui, Ulupalakua, and \Vest Maui, 

dry fore hills, Hillebrand. 
HA w AIl: Between H uehue and Puuwaa waa, North 

Kona (district of Owe), eleyation 2000 feet, flowering 
and fruiting June 14, 1909, Rock no. 3904 in herbarium 
College of Hawaii ;-same locality, fruiting August 
1915, Rock no. 12591 in herbarium College of Hawaii. 

In the Hawaii specimens the dorsal wing does not end in an 
uncinate point as in the Kauai specimens; at least the point is 
yery obscure. Hillebrand records this species as a shrub, but on 
Hawaii it is always a tree up to thirty feet in height. The writer 
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has collected it only on Kauai and Hawaii. In the former island 
it is very rare and perhaps extinct now; from Maui, Ulupalakua, 
it has disappeared, as the locality recorded by Hillebrand has 
been entirely denuded of its native vegetation. 

According to natives, it exists along Kaupo below the southern 
outlet of Haleakala crater, Maui, where the natives know it by 
the name Kea. 

The wood of this species is exceedingly hard, close-grained 
and very durable. It is of almost black color, with a very narrow 
(one-quarter of an inch thick) sapwood of a light color. The 
natives made their spears of this wood, also a fishing implement 
known as laatt meloJllelo or laazt makaalei. The native name of 
the tree is Uhilthi. 

SOPHORA L. 

ORIGIN OF Sophora· chr}'soph:::)lla. 

That the MaJllalli, as the natives call Sophora chr:),sophylla, is 
an old denizen of these Islands there is little doubt. It may be 
cf the same age as Acacia Koa, or may even antedate the latter. 
The Ma1J1alli belongs to the subgenus Edwardsia, in which we 
find Sophora tetraptera, S. nzacrocarpa, S. 1Ilicroph'ylla, S. delllt
data, S. 11lo11is and S. interrupta. They are distinguished by 
their winged pods. In looking at the species which form this 
subgenus, we find that Sophora tetraptera occurs not only in New 
Zealand, but also on the Island of Juan Fernandez, Lord Howe's 
Island, Chatham Island, Easter Island and in Chile. S. 1Ilo11is 
and S. illterrupta occur in India, S. 1llacrocarpa, S. microphylla 
and related species in Chili and Peru, while S. delludata is peculiar 
to Bourbon. That the Hawaiian Sophora is very closely related 
to Sophora tetraptera there is no doubt. It also occurs from sea 
level to 2500 feet elevation. At the lower altitudes it is a shrub, 
while at higher altitudes it is prostrate, while at favorable loca
tions it becomes a tree 30-50 feet in height. Sophora tetraptera, 
the Kmt'hai of the Maoris, is very variable; a number of varie
ties have been described. A similar variation we meet in the 
Hawaiian .Ma11lani. On comparing the New Zealand name 
"Kmdzai" with "11Ia11lalli" from Hawaii we find no resemblance, 
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PLATE XII. 

SOPHORA CHRYSOPHYLLA Seem . 
Mamani. 

Kipuka Puaulu, near Yolcano Kilauea, Hawaii; elevation 4000 feet. 
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PLATE XIII. 

SOPHORA CHRYSOPHYLLA Seem. 
M amani. 

Growing ill Kipuka Puaulu, neal" Volcano Kilauea, H awaii ; e le\·ation 4000 
feet. 'l'ree 35 feet high. 
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but on investigation we find the Hawaiian name Ohai used for 
Sesbal1ia t011lel1tosa, also a papilionaceous legume, with large red 
flowers, which resemble those of the M a11lani. 

The wide distribution of Sophora tetraptera and its occurrence 
in Chili would point to an American origin, rather than that it 
originated in New Zealand and was thence distributed to the other 
islands and the mainland of South America. The Hawaiian 
Ma11lani is in all probability of American origin and perhaps only 
an offspring of the ancestor of Sophora tetraptera. That the 
Mamani is an ancient inhabitant of Hawaii is proven by the fauna 
inhabiting it; we find two speCies of Plagitm}'sus, an endemic 
genus, peculiar to the M a11lani, as well as species of Cl:ytarlus. 
The peculiar endemic bird P seltdonestor feeds in turn on the 
larvae of these beetles, which it extracts from the wood of both 
the K oa and M a11laJzi. From these facts we can see that both the 
Koa and Ma11lani lnt<st be old inhabitants and were perhaps con
temporaneous in their arrival with the early Com positae. 

Sophora chryosphylla (Salisb.) Seem. Flora Vitiensis 66. 1865. 
Ed'wardsia chrysophylla Salisb. in Transact. Linn. Soc. IX:302, 

t. 26, f. 1. 1808. 

Young shoots silky pubescent; leaves 15.5 to 15 cm. long, with 6 to 10 
pairs of leaflets; leaflets obovate oblong, 20 to 36 mm. x 8 to 12 mm., 
obtuse, often retuse, with a einerous silvery or tawny pubescence (whe.n 
growing at high altitulles) or glabrous (at low elevation); racemes ter
minal anu lateral, 12 to 25 mm. long, tomentose; calyx about 6 to 10 mm., 
cup-shapeu lobes broau anu obtuse; petals 25 mm. long, yellow, the broa,l 
vexBum recurved, the suberect alae and carina nearly as long; stamens as 
long as the carina; ovary tomentose; poll 10 to 15 em. long, 8 mm. wide, 
often deeply constricted between the seeils, four-wingell; indehiscent; 
seecls 4 to 8, oval, somewhat compressed, yellow, 8 mm. long. 

OAHU: Waianae l'vIt3., Keaau, elevation 950 feet, 
flowering and fruiting January 23, 1919, Charles S. Judd, 
specimens in College of Hawaii Herbarium. 

K.\U.\I: Knudsen in Herbarium Hillebrand (Her
barium Berlin). 

:MAUI: Slopes of Haleakala, flowering April 26, 
1909, R. S. Hosmer no. 2624 in the herbarium of the 
College of Hawaii ;-Haleakala upper slopes, flowering 
l\\ry 1911, Rock in herbarium College of Hawaii. 
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HAW All: Hualalai upper slopes, elevation 7000 feet, 
.flowering June 9, 1909, Rock no. 3502 in the herbarium 
of the College of Hawaii ;-Mauna Kea, Parker Ranch, 
1909, Rock in herbarium College of Hawaii ;-Kalua
makani crater, Mauna Kea, flowering July 1, 1909, Rock 
no. 3225 in herbarium College of Hawaii ;-vVaikii, 
Mauna Kea, flowering June 1910, Rock no. 8418 in her
barium College of Hawaii. 

Sophora clzr}'soph~ylla has also been collected by Menzies, 
I\feyen, the U. S. Exploring Expedition, Remy, Mann and Brig
ham, Hillebrand, Forbes, Faurie, Curran, and others. 

The Ma11lani, which may be found on all the islands with the 
exception of Molokai, grows from almost sea level up to nearly 
10,000 feet elevation. It inhabits the high mountains of Hawaii, 
Mauna Kea, Mauna Loa and Hualalai up to 10,000 feet, where it 
forms the upper forest zone together with shrubby Composites, 
such as Raillardia arborea and R. struthioloides and other plants 
peculiar to these regions. On Kauai and Oahu it never grows to 
a tree, while on the slopes of Mauna Loa, on Hawaii, near the 
volcano of Kilauea, it reaches its best development. Trees of 
40 feet in height are not uncommon at an elevation of 4000 feet. 
Below and above the snow-line it i3 covered with silvery-gray 
hair, which protects it from the severe cold which it experiences, 
not only during the winter, but also in the summer months. The 
writer experienced a temperature of 19° Fahr. during a night 
spent on Mauna Kea in the month of July. 

The specimens from Haleakala have glossy leaves with a grey 
pubescence; the latter disappears from the upper side entirely, 
but remains on the lower surface. The Mauna Kea specimens 
have narrow leaves, as have those from Haleakala, Maui, while 
the trees from the higher slopes of Hualalai, Hawaii, have broad 
ovate leaves; the latter specimens have also the largest flowers. 

The wood of the Mal1lani is exceedingly hard and very durable 
in the ground. It is therefore mainly used for fence posts by the 
cattle rancher3 on the large estates on Hawaii. On Haleakala, 
Maui, the trees are of medium size, though reaching a similar 
development at Auahi as that found near the volcano of Kilauea 
at Puaulu on Hawaii. On the upper slopes of Haleakala they 
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are shrubby. The wild cattle and horses, which are very numer
ous on the upper slopes_ of Mauna Kea, live almost exclusively on 
the young leaf shoots of the Momoni during the dry season, when 

. there is no grass available. But, thanks to the hardiness of the 
trees, which are exceedingly deep-rooted, they are able to with
stand the ravages of the descendants of Vancouver's cattle. 

The Mamani is peculiar to the Hawaiian Islands, while S. to-

11lentosa is found in the South Sea Islands, where it grows on the 
beach; in Viti or Fiji it is known by the name Kau ni alewo, or 

women's tree. 
The Mamalli is very closely related to Sophora tetraptera of 

New Zealand, Juan Fernandez, Lord Howe's Island, Chatham 

Island, Easter Island, and Chili. 

Sophora chrysophylla glabrata Rock 
Edwardsia chrysophyUa var. f3 glabrata A. Gray U. S. Explor. 

Expecl. 459. 1854. 

A shrub, 4-5 m. high, never a single trunk, more or less glabrate 
throughout, the leaflets are long, linear-oblong, 2.5 em. long, 6-8 mIll. 
wide, glabrate or slightly pubescent on both sides, flowers smaller of a 
paler yellow, calyx thin, brownish pubescent; the po,ls (in the Lanai 
specimens) with very narrow wings, the latter only 1 mm. 

L\N AI: On the plateau leeward side, near Koele, back 
of Gibson Homestead, flowering and fruiting July 29, 
1910, Rock no. 8012 in the herbarium of the College of 

Hawaii. 

Sophora chrysoph:.'lla was first recorded from Lanai, by the 
writer, and published in his book on "The Indigenous Trees of 
the Hawaiian Islands." The Lanai plant is certainly worthy of 
varietal rank and may be classed with Asa Gray's var. f3 glabrata. 
To this latter variety Asa Gray referred specimens from the low
lands of Hawaii. The writer observed Sophora chrysophylla as 
low as almost sea level at Puuwaawaa, North Kona, and else

where on Hawaii. 
The plant from the lowlands of Hawaii belongs in all proba

bility to Gray's var. f3 glabrata, but differs from the Lanai speci
mens in the much broader winged poc13, while the plants from 
Lanai have wings only one millimeter in width. The variety 
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PLATE XIV. 

SOPHORA CHRYSOPHYLLA GLABRATA Rock 
Mamani. 

Gl'o"'ing on the Java Oows of Pnuwaawaa, North !Coila, Hawaii; 
eie\'ation 2000 feet . 
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glabrata is always a shrub. It is peculiar to the arid ancient 
lava flows, where it grows in company with Jl.1}'oporulI! salld
«('icense, N ototrichiltln sandwicense, Dracaena aurea, Charpen
tiera obovata, S antaluJn Pilgeri var. luteu11!, Pittosporum H os-
11leri, Rockia sandwicensis, etc. At the same elevation on the 
slopes of Hualalai near Puuwaawaa occurs var. ullifoliata, a 
much larger shrub or small tree, which may be described as 

follows: 

Sophora chrysophylla unifo1iata Rock var. nov. 

A tall shrub or small tree, about six meters in height, with more or less 
straight branches, leaves simple not pinnate, broa<1ly oyate·oblong up to 
4.5 cm. long, 2.5 cm. wide, alternate on the woody branches, on petioles 
of 2.3 mm., finely pubescent on both sides; floral racemes terminal, pedi· 
eels 10.13 mm.; flowers small, pale yellow; calyx small 4 mm. high, 
pubescent, the lobes very broad am1 blunt; ovary (lensely pubescent; pods 

not seen. 

HAWAII: Mr. Young without further locality, 1913, 
in the herbarium of the College of Hawaii, no. 12648;
Puuwaawaa, slopes of Hualalai, on old aa (rough) lava 
flow, elevation 2000 feet, flowering August 1917, Rock 
type no. 13011 in the herbarium of the College of Ha-

waH. 

This variety was first discovered by Mr. Young of the fibre 
textile department of the United States Department of Agricul
ture. The writer met with a single tree at Puuwaawaa. Not one 
single pinnate leaf could be found on the tree. 

ERYTHRINA L. 

Guppy in his interesting work on seed dispersal ("Observa
tions of .a Naturalist in the Pacific") takes the viewpoint of 
Erythrina 11101l0Sper11la Gaud., the Hawaiian wiliwili, as having 
been derived from Er},tlzrina indica, a widely-distributed species. 
This assertion would mean that Erythrina 11lo1l0Sperllla must have 
been once upon a time a shore species with buoyant seeds, and 
later became an inland species whose ~eeds lost their floating 

power due to location and environment. 
Guppy simply quot~sDrake del Castillo in regard to the rela-
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'I.'ype of Sophora chrysophylla unifoliata Rock in herbariUIll College of 
Hawaii. 
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tionship of E. lIlonospenlla to E. indica, saying that the former is 
very nearly related to the latter and that the former differs from 
the latter mainly in the more hairy calyx, in the more permanently 
tomentose and much shorter pod, and in the paucity of seeds 
(one or two in number). 

This viewpoint as regards relationship, the writer cannot share, 
and if Guppy had compared the pods of Er},thrina indica with 
those of E. 11lonospenna he could not have followed Drake del 
Castillo and adopted his statements without question. There is 
a very decided difference in the pod of Erythrina 11lonosper11la as 
compared with E. indica. The former dehisces on the tree, ex
posing the bright red (scarlet) seeds for a l~ng time as they are 
firmly attached to the funis; the pod itself is hard and of a woody 
texture. \Vhen thoroughly mature the valves dehisce by becom
ing spirally twisted due to the heat of the sun, which shines from 
a cloudless sky wherever Erythrilla 11!ollosper11la occurs. In 
Erythril1a indica the pod consists of a thick papery pulp which 
drops to the ground in its entirety, where it rots, but does not 
dehisce on the tree, and at no time are the seeds exposed while 
the pods hang on the tree, which is for a considerable period; the 
pods are indehiscent, thicky fleshy when green, the valves of which 
acquire the consistency of a thick papeTY pulp at maturity. The 
seeds are of a very dark brownish-carmine color, which hardly 
would attract birds. The Hawaiian species, however, with its 
scarlet seeds exposed for a considerable period in the bright sun
light, must certainly attract birds. The mature dehiscent seed
pods exposing these bright red seeds can be seen from a consid
erable distance, while even the large but somber pods of E. indica 
are discernible only at close range. 

According to Drake del Castillo, E. 1I1011OSper11la occurs in 
Tahiti and also New Caledonia; in the former island it inhabits 
the \'alley of Fautana at 2100-2-+00 feet elevation. It is, how
ever, not the only species of Er),thrilla in Tahiti, as E. indica 
occurs on the beaches as a native tree. 

Had Erythrino 11l011OSper11la been derived from E. indica, and 
if the former was dispersed in bygone ages by means of ocean 
currents, why is it that the ancestor E.illdica, which still has its 
buoyant seeds, is absent from Hawaii? And why is the satellite 
E. 11loll0SperlllG, with non-buoyant seeds, present in Hawaii? 
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The answers to these questions seem not to be difficult, espe
cially after comparing the characters of the pods of the two 
species. 

There is no doubt that E. 11l01l0spcrma is a much older species 
than E. indica. and that it belongs to a period of dispersal much 
antedating that of E. indica. On comparing the other species of 
plants found on the islands of the Eastern Pacific, especially of 
Tahiti, the Tonga and Cook group, with those of the islands of 
the vVestern Pacific, we find that the former are much older and 
in many respects quite peculiar, and that the endemicity is much 
higher than that of the species occurring in the \Vestern Pacific 
islands, which received their plant stockings mainly from the 
Malayan region. The absence of Lobclioidcac and the peculiar 
ancient arborescent Compositae of Hawaii and Tahiti, in the 
\Vestern Pacific, would confirm the theory that the vVestern 
Pacific regions are undoubtedly younger. This question has been 
thoroughly discussed by the writer in his monographic study of 
the Hawaiian Lobelioideac. 

That Er}·tlzrina 11l0nosperma was dependent on birds for its 
dispersal is' very probable, though the agent responsible for its 
distribution has long since passed out of existence. The peculiar 
dehiscence of the pod of E. 111Onosperma on the tree, exposing 
the bright scarlet glossy seeds for a considerable period, would 
certainly indicate birel dispersal, as it would undoubtedly attract 
birds. 

Guppy's contention that the seeds would swell too quickly if 
swallowed by a bird, and thus destroy the germinating power, is 
not correct, for seeds of that species may remain for weeks in 
water without the seed coating being destroyed or even wrinkled. 
The writer had seeds of Erythrilla mOl1osperma planted for 
months before they germinated, though they were kept in a hot 
moist atmosphere. Some, of course, germinate rather quickly, 
while others are extremely slow. 

Erythrina monosperma Gaud. Bot. Voy. Ur.anie, 486, pI. 114. 
1826. 

Erythrilla 1110ntana Forst. in Pancher, Herb., et in Cuzent, Tahiti, 
240. 1860. 

Er}·thrilla tallitensis N adeaud Enum. no. 499. 1873. 
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PLATE xn. 

ERYTHRINA MONOSPERMA GalHl. 
Wiliwili. 

Showing trunk, bark, and fruiting branch. Lava fie lds neal' PUlIwaawaa, 
Hawaii; e levation 2000 feet. 
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Corallodelldron 1Ilollosper11lltm O. Ktze. Rev. Gen. Plant 1:173. 
1891. 

A tree 6·10 m. high, sparsely aculeate with short conical prickles; 
hunk short or occasionally 5 m. long and vestell in a thin yellowish 
bark with longitudinal ridges; crown broall spreading, with glabrous, 
stiff, gnarled branches, fulvo-tomentose at their ends; leaflets ovate
lIeltoi<l, broader than long, 5-6.5 em. long, 6.5-9 em. wille, obtuse, entire, 
truncate to subcordate at the base, chartaceous, tomentulous beneath; 
the petiole 8.5-25 cm. long, extending considerably beyond the lateral 
leaflets, petiolule of the terminal leaflet about 1 cm., that of the lateral 
ones about 5 mm. anll articulate; ·stipules glanll-like, one or two for the 
base of the petiole, one for each lateral and two for the terminal 
petiolule; racemes in the axils of the ultimate leaves, ,fulvo-tomentose, 
stout when with fruit, but often slender when with flower, nodose in the 
upper thinl, with one or. two or three flowers at each node, 8-15 cm. long; 
bracts triangular, 2 mm. or less; pedicels 4-8 mm. with flower, 10-12 mm. 
with fruit; calyx thickly tomentose tubular-spathaceous, minutely 
toothe,l, 15 mm. or more long; standard 2.5 cm. in diameter (up to 5 cm. 
teste Hillebr.), scarcely stipitate; wings oblong obtuse 12 mm. (up to 
18 mm. teste Hillebr.); keel 10-16 mm., its two petals free; stamens as 
long as the standard, the alternate ones shorter, that opposite the standard 
connate at the base; anthers pointed versatile; ovary tomentose, stipi
tate, three to five-ovuled, narrowing to a slenller straight or curvell style 
15-20 mm .• ong; pod torulose, pubescent acuminate at both ends, coria
ceous-ligneous, dehiscent 1- several-seeded; see lis scarlet or darker red, 15 
mm. long, hilum elliptical 5 mm.; flowers brick red, orange or pale yellow. 

K,\UAI: Makaweli gulch, fruiting March 3-10, 1909, 
Rock no. 2156 in herbarium College of Hawaii. 

OAHU: Koko Head, Rock no. 5839 in herbarium 
College of Hawaii. 

,MaLOKAI: Mahana, west end, fruiting March 1910, 
Rock, in herbarium College of Hawaii. 

MAUl: Auahi-Kahikinui, southern slopes of Halea
kala, Rock, in herbarium College of Hawaii. 

LANAI: Mauna Lei, flowering and fruiting July 13, 
1910, Rock no. 8118 in herbarium College of Hawaii. 

HAWAII: Puuwaawaa, N. Kona, Rock in herbarium 
College of Hawaii ;-observed at Kapua, S. Kona, Naa
lehu, Hilea, Kau, etc. 

KAHaaLA WE : Observed by R. S. Hosmer. 

Specimens with pale yellow flowers were observed both on 
Lanai and Hawaii. 

The native name of this tree is UTiliwili. 
E. 11lollosper11la inhabits the dry regions on all the islands of 
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PLATE XVII. 

ERYTHRINA MONOSPERMA Gaud. 
Wiliwili. 

Growing ou the la \' a fields of Puuwaawaa, North Kona, Hawaii; 
elevation :WOO feet 
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the archipelago. It occurs from about 500 feet elevation to 2000 
feet, but rarely higher. It loves the hot arid lava flows, and is 
always found on the leeward side and never on the windward 
side of the islands. On Kauai it may be found in Waimea 
canyon, the rocky slopes back of Kekaha and \Vaimea, and also 
on the drier part of the Haupu range. On Oahu it is common in 
the valleys of the \Vaianae range, as at Mokuleia, etc., also on 
the extreme eastern end of the Koolau range at \Vailupe, Niu 
and Koko Head. On Molokai it occurs back of Kaunakakai, and 
must have been very common all over the western end of the 
island, where it still occurs in clumps or as isolated individuals in 
dry canyons. It is associated with Reynoldsia sandwicensis, Gar
denia Brighami, Plectronia odorata, Xylos11la Hillebrandii, Kokia 
dr}'IWrioides, OS11lanthus sandwicensis, Breweria M enziesii, 
Maba sandwicensis, Chr}'sophyllum polynesicum and Nototri
chium sandwicense. On Maui it is not uncommon back of Ma
kawao and especially so on the southern slopes of Haleakala at 
Auahi and Kahikinui, where it grows with some of the species 
above mentioned and Rauwolfia sandwicellsis, species of Pitto
sporwll, Alectl'}lon 11lacrococcus, Pelea Knudsellii var. multiflora 
and others. On Lanai it can still be found on the slopes back of 
Manele, as well as in the deep and arid gorges of Mauna Lei and 
Nahoku, also in the desert region of Kaa. On Hawaii it is still 
most numerous, especially on the lava flows of both North and 
South Kona and Kau. It forms practically a belt around that 
part of the island, beginning at Hilea, through Manuka, Kapua, 
Honomalino, Papaa, Kealakekua, Huehue, Puuwaawaa to Puu
anahulu, Kawaihae-uka and Puukawai near \Vaimea. Its asso
ciates in Kona are lt1 e':;Ol1eUrU11t Kauaiense, Dracaena aurea, 
Charpentiera obo'Uata var., Alphitonia excelsa, Colubrina oppo
sitifolia, Kokia Rockii, Sideroxylon auahiense var. aurantium, 
Pl:ttospOrlt1/t H oS11leri and its variety lOl1gifoliu11l. In the Kona 
district it develops huge trunks of several feet in diameter, which 
are of a dirty orange yellow; the flowers are either red, brick red, 
yellowish or white. The trees are often festooned with Cana'Ualia 

galea tea var. pubescells. Even the island of Kahoolawe ,still 
supports a few trees of this species, about the only native tree in 
existence there. 

It is on the islands of Kauai, Molokai and especially Oahu that 
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the tree is on the verge of extinction, while on Hawaii it is still 
abundant owing to the uselessness of the land on which it grows, 
being mainly found on rough aa lava flows inaccessible to cattle, 
the arch enemy of Hawaiian trees and forests in general. 

The wood of the Wiliwili is soft and very light, and was used by 
the Hawaiians for the float in the outrigger of their dug-out 
canoes. 
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