
BOTANICAL SURVEY. _ 

UNIVERSITY OFHAWAI'i WEST,DAHU 

EAST KAPOLEI, 'EWA DISTRICT, OAHU 

INTRODUCTION 

In mid-September 2002, the University of Hawai'i Board of Regents selected the 

500-acre Kapolei Makai site as the permanent site for the University of Hawaii 

West O'ahu campus. The 500-acre project site is bounded by Farrington Highway 

to the north; the proposed North-South Road to the east; overgrown, former 

sugar cane lands to the south; and the Kapolei residential area and Kapolei 

Golf Course to the west. A large portion of the 500-acre project site has 

recently been cleared for vegetatable crops or is already under cultiyation by 

Aloun Farms. The Kalo'i and Hunehune Gulches cross the property. Scrub 

vegetation is found on the former cane fields on the lower southern portion 

of the site. A few plants of the endangered ko'oloa'ula (Abutilon menziesii) 

are associated with the scrub vegetation. 

Field studies to assess the botanical resources on the proposed University of 

Hawaii West O'ahu campus site were conducted from 17 to 20 June 2003. The 

primary objectives of the field studies were to: 

1) prepare a general description of the vegetation on the site; 

2) inventory the flora; 

3) search for threatened and endangered species as well as species of concern; and 

4) identify areas of potential environmental problems or concerns and propose 

appropriate mitigation measures. 

SURVEY METHODS 

Prior to undertaking the field studies, a search was made of the pertinent 

literature to familiarize the principal investigator with other botanical studies 

conducted in the general area. Topographic maps and a recent, colored aerial 
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photograph (1" = 200') were examined to determine vegetation cover patterns, 

terrain characteristics, access, boundaries, and reference points. 

--r 
The areas with scrub and gulch vegetation were surveyed more intensively as 

they were more likely to harbor native plants. A few plants of the endangered 

ko'oloa'ula (Abutilon menziesii) occur on the project site; larger clusters 

of plants are found on the adjacent lands. All of the ko l oloa'ula plants, both 

on and off the project site, have been mapped and/or flagged during earlier 

studies. The plants are monitered periodically by staff from the State Division 

of Forestry and Wildlife (DOFAW). Actively cultivated farm lands were not 

surveyed in detail as rare plants were not likely to occur in such areas. 

A walk-through survey method was used. Notes were made on plant associations 

and distribution, substrate types, disturbances, topography, exposure, drainage, 

etc. Plant identifications were made in the field; plants which could not be 

positively identified were collected for later determination in the herbarium, 

and for comparison with the most recent taxonomic literature. 

The species recorded are indicative of the season ("dry" vs. "rainy") and the 

environmental conditions at the time of the survey. A survey taken at a different 

time of the year and under varying environmental conditions would no doubt 

yield slight differences in the species list, especially of the weedy, annual 

plants. 

DESCRIPTION OF THE VEGETATION 

Nagata (1996) conducted a biological survey (flora and fauna) for the approximately 

1,300-acre East Kapolei Master Plan project site. This study covered the proposed 

500-acre UH West O'ahu property. It was during the field survey in September 

and October 1996 that Negate discovered the endangered ko'oloa'.ula plants 

(see "Endangered Species" section in this report for discussion). In the 1996 

study, large portions of the East Kapolei site supported abandoned sugar cane 

fields with sugar cane (Saccharum officinarum) making up 30 to 50% of the total 

vegetation cover. In other places, sugar cane made up less than 5% of the 

cover with mixed herbs and grasses abundant. A botanical survey for the proposed 

North-South Road (Char 1997) recorded similar vegetation types. 

Today, large areas with sugar cane are no longer present on the study site, 

having been replaced by a scrub vegetation composed primarily of swollen 

fingergrass (Chloris barbata), mixed herbaceous species, and small shrubs 

(subshrubs). The lands on the northern portion of the site, adjacent to 

Farrington Highway, are under cultivation by Aloun Farms. 

Three vegetation types are recognized on the UH West O'ahu site in this report. 

An inventory of all the plant species observed during the field studies is 

presented at the end of the report. 

Agricultural/ Farm 

Actively cultivated fields make up the agricultural farm lands vegetation type 

which covers the majority of the 500-acre project site. Most of the large 

fields bordering Farrington Highway have recently been bulldozed to clear them 

of woody growth and were being disked during our field survey in June. Short 

stumps of koa haole shrubs (LeUcaena leucocephala) could be observed here and 

there in these fields. On the planted fields on the eastern portion of the site, 

hybrid sweet corn (Zea mays) covers large areas. Other crops observed include 

bell pepper (Capsicum annuum cv. "Grossum"); eggplant (Solanum melongena); a number 

of different melon cultivars such as watermelon and Thai watermelon (Citrullus  

lanatus), and cantaloupe and honeydew (CucUmis melo); cultivars of Cucurbita  

pepo -- zucchini, pumpkin, kabocha; and yard-long bean (Vigna ungUiculata). 

A few weedy species such as swollen fingergrass, field bindweed (Ipompea  

obscura), spiny amaranth (Amaranthus spinosus), and pigweed (Portulaca  

oleracea) can be found growing among the crop plants. Most of the weedy plants, 

however, occur along the uncultivated areas which border the fields; these 

weedy patches receive runoff from the cultivated fields so the weeds tend to 
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w o ma n n me a ni 

be lush and gre
en, and 2 to 4 

ft. tall in som
e places. Weedy

 species found 

here include cl
umps of Guinea 

grass (Panicum 
maximum), field

 bindweed, lion
's 

ear (Leonotis n
epetifolia), yo

ung koa haole s
hrubs, graceful

 spurge (Chamae
syce  

hypericifolia),
 Trianthema por

tulacastrum), m
ilkweed (Sonchu

s oleraceus), 

cheese weed (Ma
lva parviflora)

, etc. The nati
ve 'ilima (Side

 fallax) is loc
ally 

common in some 
places. One new

 species not re
corded from the

 island of O'ah
u, 

Russian thistle
 or tumbleweed 

(Salsola tragus
), was collecte

d and deposited
 

at the Bishop Mu
seum herbarium. 

Scrub Vegetation
 

This vegetation
 type occupies 

the southern po
rtion of the pr

oject site and 
is 

usually I to 3 
ft. tall. Long 

dead stalks of 
sugar cane are 

scattered throu
ghout 

this vegetation
 type. At the t

ime of this sur
vey, the projec

t site was very
 

dry with plant 
cover 50 to 60%

. Bare soil are
as with large, 

knee-deep crack
s 

were prominent 
and made survey

ing difficult. 

Swollen fingerg
rass is the mos

t abundant spec
ies forming fai

rly large patch
es. 

In some places
, buffelgrass (

Cenchrus ciliar
is) becomes loc

ally abundant a
nd 

forms a thick m
at, 2 to 3 ft. 

tall. Four herb
aceous species 

are abundant to
 

common; these a
re false mallow

 (Malvastrum co
romandelianum),

 coat buttons 

(Tridax procumb
ens), fuzzy rat

tlepod (Crotala
ria incana), an

d golden crown-
 

beard (Verbesin
a encelioides).

 Small shrubs o
f hoary abutilo

n (Abutilon inc
anum), 

'uhaloa (Walthe
ria indica), an

d 'ilima are ab
undant; these s

mall shrubs hav
e 

fuzzy, gray to 
bluish-gray lea

ves, and give a
 grayish-blue c

ast to the 

vegetation wher
e they form ext

ensive patches,
 1 to 3 ft. tal

l. 

Scattered throu
gh this scrub c

over are taller
 shrubs of koa 

haole and sourb
ush 

(Pluchea caroli
nensis), 3 to 1

0 ft. tall. Oth
er woody compon

ents found here
 

in small number
s are young kia

we (Prosopis pa
llida) and 'opi

uma (Pithecello
bium  

dulce) trees, 7
 to 12 ft. tall

. Interestingly
, a few species

 usually used a
s 

landscaping mat
erial have esta

blished themsel
ves within thes

e former cane f
ields; 

these are the s
mall crown flow

er (Calotropis 
procera), carri

on flower (Stap
elia  

gigantea), and 
Sebesten plum (

Cordia dichotom
a). 

On the old, cru
shed coral-cove

red cane haul r
oads and along 

irrigation ditc
hes, 

the vegetation 
is somewhat den

ser. Koa haole 
shrubs and Guin

ea grass are co
mmon. 

Other species f
orming fairly l

arge patches he
re include salt

bush (Atriplex 
 

suberecta), 'uh
aloa, slender m

imosa (Desmanth
us pernambucanu

s), Macroptiliu
m  

atropurpureum, 
Natal redtop gr

ass (Melinis re
pens), 'ilima, 

and swollen 

fingergrass. 

Along the lower
 boundary (maka

i end), especia
lly along the N

orth-South Road
 

corridor, there
 are a few plan

ts of the endan
gered ko'oloa'u

la within the 

project site. A
 more detailed 

discussion of t
he ko'oloa'ula 

plants on the 

project site is
 presented in t

he "Endangered 
Species" sectio

n of the report
. 

Gulch Vegetation
  

Kalo'i Gulch an
d Hunehune Gulc

h cross the pro
ject site. In m

ost places, the
 

gulches are sha
llow and narrow

, however, Kalo
'i Gulch become

s 25 to 45 ft. 

deep and wider a
long its easter

n segment. A la
rge plunge pool

 with standing 

water was found
 during the fie

ld studies. The
 intermittent s

treams along th
e 

bottom of each 
of the gulches 

have eroded dow
n to the hardpa

n parent materi
al. 

The vegetation 
within the gulc

hes (sides and 
bottom) is char

acterized by de
nse, 

robust clumps o
f Guinea grass,

 5 to 10 ft. ta
ll. The dense G

uinea grass cov
er 

tends to exclud
e other species

, but a few pat
ches of Califor

nia grass 

(Brachiaria mut
ica), sourbush,

 castor bean (R
icinus communis

), wild'bitterm
elon 

(Momordica char
antia), comby h

yptis (Hyptis p
ectinate), and 

cocklebur (Xant
hium  

strumarium) are
 found where th

e Guinea grass 
cover is thin a

nd the soil exp
osed. 

Along the top b
anks of the gul

ches, buffelgra
ss forms a thic

k mat up to 3 f
t. 

tall, but Guine
a grass can als

o be abundant i
n places. Koa h

aole shrubs, 10
 

to 20 ft. high,
 occur as scatt

ered stands or 
can sometimes b

ecome very dens
e and 

form small thic
kets, especiall

y along the eas
tern section of

 Kalo'i Gulch, 



Tangled mats of coccinia vine (Coccinia cirandis) are frequently observed 

climbing up and over the koa haole shrubs. A few kiawe trees, 20 to 25 ft. 

tall, are also found along the top of the gulches. 

ENDANGERED SPECIES 

The ko'oloa'ula (Abutilon menziesii) is a member of the hibiscus or mallow 
family (Malvaceae). It is a much-branched shrub covered by velvety, silvery 

hairs. The heart-shaped leaves are silvery-green and the small 'Rica-like 

flowers range in color from pale peach to dark red. Abutilon is found in dry, 

lowland habitats on the islands of Wahu, Maui, Lana l i, and Hawaii (Wagner 

et al. 1990). In 1986, the species was federally listed as endangered and is 
protected under the provisions of the Endangered Species Act of 1973, as amended, 

and Chapter 195D, Hawaii Revised Statutes, as amended. In its natural habitat 

the plants are threatened by browsing animals, competition from weedy introduced 

species, fires, predation by insects, loss of native pollinators, and development 

(U.S. Fish and Wildlife Service 1994). 

In September 1996, Nagata found 38 Abutilon menziesii plants on the East Kapolei 

project site; the reconnaissance survey covered roughly 80% of the property. 

After the unusually heavy rains in November 1996, Char (1997) conducted an 

Intensive inventory of the plants in December and recorded a total of 88 plants. 

A year later, in December 1997, Negate performed a detailed survey flagging and 

attaching numbered tags to the plants; survey engineers then mapped the plants. 

The 1997 survey recorded 87 plants, 86 from the East Kapolei site and North-

South Road corridor and one plant within the fenceline of the adjacent City 

and County-owned golf course. 

In 1998, a Habitat Conservation Plan (HCP) was prepared for the East Kapolei 

Master Plan; the HCP is an "umbrella plan" that includes the East Kapolei 
project as well as the North-South Road project. The HCP provides a description 

of the development actions which would impact the Abutilon plants and proposes 

a series of mitigative strategies to address the impacts (PBR 1998). 
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A few of the endangered Abutilon plants occur on the proposed UH West Wahu 

site. These represent the most mauka extension of the Cluster C population. 

One plant remained at the Cluster 0 site in Nagata's 1997 study, but it has 

subsequently died (V. Caraway, DOFAW, pers. comm.); there may still be seeds 

of Abutilon present in the soil around Cluster O. The Abutilon population is 

periodically monited by the Division of Forestry and Wildlife (G. Mansker, 
pers. cam.). 

DISCUSSION AND RECOMMENDATIONS 

The proposed 500-acre OH West O'ahu site was under sugar cane cultivation for 

nearly a century with the last harvest occurring in 1994, prior to permanent 

closure of Oahu Sugar Company in 1995 (PBR 1998). Today, only dead stalks of 

sugar cane and faint traces of planting furrows remain. Weedy scrub vegetation 

consisting of a mixture of swollen fingergrass and buffelgrass, herbaceous 

species, and small shrubs covers the former cane fields on the southern half 

of the property, while the northern portion is actively cultivated for various 

fruit and vegetable crops by Aloun Farms. The gulches which cross the site 

support dense Guinea grass and stands of koa haole shrubs. 

The vegetation on the project site is dominated by introduced or alien species. 

A total of 95 plant species were observed during this study. Of these 89 (94%) 

are introduced; introduced species are all those plants which were brought to 

the Hawaiian Islands by humans, intentionally or accidentally, after Western 

contact, that is, Cook's arrival in the islands in 1778. Four species are 

indigenous or presumably indigenous, that is, they are native to the islands 

and elsewhere; these are the 'ilima (Sida fallax), hoary abutilon (Abutilon  

incanum), 'uhaloa (Waltheria indica), and popolo (Solanum americanum). Two 

species are endemic, that is, they are native only to the Hawaiian Islands; 

these are the endangered ko'oloa'ula (Abutilon menziesii) and pa'uohi'iaka 

(Jacquemontia ovalifolia subsp. sandwicensis). 

None of the plants found on the project site, with the exception of the 
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PLANT SPECIES LIST -- U.N., West D'ahu 

The following checklist is an inventory of all the plants observed on the project site during the field studies. The plants are arranged alphabetically by families into each of two groups: Dicots and Monocots. The taxonomy and nomenclature of the flowering plants, Dicots and Monocots, are in accordance with Wagner et al. (1990) and Wagner and Herbst (1999). The feW recent name changes are those reported in the Hawaii Biological Survey series (Evenhuis and Eldredge, editors, 1999-2002). 

For each species, the following information is provided: 
1. Scientific name with author citation. 
2. Common English and/or Hawaiian name(s), when known. 
3. Biogeographic status. The following symbols are used: 

E - endemic = native only to the Hawaiian Islands; 
I = indigenous = native to the Hawaiian Islands and elsewhere; 
I? = questionably indigenous = data not clear if dispersal to the islands by natural or human-related mechanisms, but weight of evidence suggests probably natural; 
X = introduced or alien = all those plants brought to the Hawaiian Islands by humans, intentionally or accidentally, after Western contact, that is Cook's arrival in the islands in 1778; 
X? = questionably introduced = dates of introduction are very early/unclear; may be indigenous or of Polynesian introduction. 

4. Presence (+) or absence (-) of a particular species within each of three vegetation types recognized on the project site (see text for discussion): a = Agricultural/Farm Lands 
s = Scrub Vegetation 
g = Gulch Vegetation 
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Christmas berry X + ^ 

small crown flower X + 
carrion flower, Zulu-giant X + 

+ - - 

Scientific name  

• BORAGINACEAE (Borage family) 
COrdia dichotoma Forst. • f. 

• CAPPARACEAE (Caper family) 
Cleome gynandra L. 

CHENOPODIACEAE (Goosefoot family) 
Atriplex suberecta Verd. 
Chenopodium murale L. 
Salsola tragus L. 

CONVOLVULACEAE (Morning glory family) 
Ipomoea cairica (L.) Sweet 
Ipomoea obscura (L.) Ker-Gawl. 

• Ipomoea triloba L. 
Jacquemontia ovalifolia asp. 

sandwicensis (A. Gray) K. Robertson 
Merremia aegyptia (L.) Urb. 

CUCURBITACEAE (Gourd family) 
Citrullus lanatus (Thunb.) Matsum. 

& Nakai 
Coccinia grandis (L.) Voigt 
Cucumis melo L. various cultivars 
Cucurbita pepo L. various cultivars 
Momordica charantia L. 

EUPHORB1ACEAE (Spurge family) 
Chamaesyce hirta (L.) Millsp. 
Chamaesyce hypericifolia (L.) Millsp. 
Chamaesyce hyssopifolia (L.) Sm. 
Euphorbia heterophylla 
Ricinus communis L.  

Common name  

Sebesten plum 

wild spider flower, hohohina 

saltbush 
'aheahea 
Russian thistle, thumbleweed 

koali 'ai, koali 
field bindweed 
little bell, pink bindweed 

pa'uohi'iaka 
hairy merremia, koali kua hulu 

watermelon 
coccinia, ivy gourd 
cantaloupe, honeydew 
zucchini, pumpkin, kabocha 
wild bittermelon 

hairy spurge, garden spurge 
graceful spurge 

Mexican fireweed 	• 
castor bean, koli 

Vegetation type 
Status 
	

a s 

X 

X? 
X 
X 

X? 

+ - 
+ - + 
+ - - 

x + - 
+ - + 

X - + + 
X + + + 
X + - + 
X + - - 
X + + + 

Scientific name  

FLOWERING PLANTS 

DICOTS 

AIZOACEAE (Fir-marigold family) 
Trianthema portulacastrum L. 

AMARANTHACEAE (Amaranth family) 
Amaranthus spinosus L. 
Amaranthus viridis L. 

Common name  

spiny amaranth, pakai kuku 
slender amaranth, pakai 

Status  

X 

Vegetation type 
a 	s 

+ + + 

ANACARDIACEAE (Mango family) 
Schinus terebintifolius Raddi 

ASCLEPIADACEAE (Milkweed family) 
Calotropis procera (Alton) W.T. Aiton 
Stapelia gigantea N.E. Brown 

ASTERACEAE (Daisy family) 
Bidens alba var. radiata (Schultz-Bip.) 
Ballard ex Melchert 

Bidens pilosa L. 
Emilia fosbergii Nicolson 
Pluchea carolinensis (Jacq.) G. Don 
Pluchea indica (L.) Less. 
Sonchus oleraceus L. 
Tridax procumbens L. 
Verbesina encelioides (Cav.) Benth. & 

Hook. 
Xanthium strumarium var. canadense 

(Mill.) Torr. & A. Gray 

BIGNONIACEAE (Bignonia family) 
Spathodea campanulata P. Beauv. 

Spanish needle, ki, ki nehe 
flora's paintbrush, pualele 
sourbush, pluchea 
Indian fleabane 
sowthistle 
coat buttons 

golden crown-beard 

cocklebur, kikania 

African tulip tree 

+ + 
+ + - 
+ + + 
+ + - 
+ + 

+ + 

X + + - 

X + 

X 
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Scientific name  

NYCTAGINACEAE (Four-o'clock family) 
Boerhavia coccinea Mill. 

PASSIFLORACEAE (Passion flower family) 
Passiflora foetida L. 

Common name 

running pop, poha poha 

Status 

X 

X 

Vegetation type 
a s 

- + 

+ 

PORTULACACEAE (Purslane family) 
Portulaca oleracea L. 	 common purslane, pigweed 

	
X 

SOLANACEAE (Nightshade family) 
Capsicum annuum L. cultivar 

'Gros sum 
Datura stramonium L. 
Nicandra physalodes (L.) Gaertn. 
Nicotiana glauca R.C. Graham 
Solanum americanum Mill. 
Solanum lycopersicon var. cerasiforme 

(Dunal) Spooner, Anderson & Jansen 
Solanum melongena L. various cultivars 

STERCULIACEAE (Cacao family) 
Waltheria indica L. 

bell pepper 
Jimson weed, la'au hano 
apple of Peru 
tree tobacco 
popolo, glossy nightshade 
	

I? 

currant tomato, wild tomato 
eggplant, long eggplant 

'uhaloa, hi'aloa, kanakaloa 
	

I? 

VERBENACEAE (Verbena family) 
Lantana camara L. 
Stachytarpheta cayennensis (Rich.) Vahl 

lantana, lakana 
nettle-leaved vervain, owl, 

Di 

X 

X 

31" 

MONDCOTS 

MUSACEAE (Banana family) 
Musa X paradisiaca L. 

CYPERACEAE (Sedge family) 
Cyperus rotundus L. 

Scientific name- 

FABACEAE (Pea family) 
Acacia farnesiana (L.) Willd. 
Cassia sp. 
Chamaecrista nictitans (L.) Moench 
Crotalaria incana L. 
Crotalaria pallida Aiton 
Desmanthus pernambucanus (L.) Thellung 
Indigofera hendecaphylla Jacq. 
Indigofera suffruticosa Mill. 
Leucaena leucocephala (Lam.) de Wit 
Macroptilium atropurpureum (DC) Urb. 
Macroptilium lathyroides (L.) Urb. 
Pithecellobium dulce (Roxb.) Benth. 
Prosopis pallida (Humb. & Bonpl. ex 
Willd.) Kunth 

Senna occidentalis (L.) Link 
Vigna unguiculata ssp. sesquipedalis 

(L.) Verdc. 

LAMIACEAE (Mint family) 
Hyptis pectinata (L.) Poit. 
Leonotis nepetifolia (L.) R. Br. 

MALVACEAE (Mallow family) 
Abutilon grandifolium (Willd.) Sweet 
Abutilon incanum (Link) Sweet 
Abutilon menziesii Seem. 
Malva parviflora L. 
Malvastrum coromandelianum (L.) Garcke 
Sida ciliaris L. 
Sida fallax Walp. 
Sida spinosa L. 

MELIACEAE (Mahogany family) 
Melia azedarach L. 	 Chinaberry, pride of India 	X 

banana, male 
	

X 

nutgrass, nut sedge 
	

X 

Common name  

klu 

partridge pea, lauki 
fuzzy rattlepod, kukaehoki 
smooth rattlepod, pikakani 
slender mimosa 
creeping indigo 
indigo, 'iniko 
koa haole, ekoa 

wild bean, cow pea 
'opiuma 

kiawe 
coffee senna, 'auko r i 

yard-long bean 

comb hyptis 
lion's ear 

hairy abutilon 
hoary abutilon, ma'o 
ko'oloa'ula 
cheese weed 
false mallow, hauuoi 

'ilima 
prickly sida 

+ 

Vegetation type 
a 	s Status  
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.6 1.1.11  Project Site Boundary 
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