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populations of 11 of the proposed taxa
in wet and mesic habitats. While
foraging, pigs root and trample the forest
floor, encouraging the establishment of
alien plants in the newly disturbed soil.
Pigs also disseminate alien plant seeds
through their feces and on their bodies,
accelerating the spread of alien plants
through native forests (Cuddihy and
Stone 1990, Stone 1985). Pigs are
vectors of Psidium cattleianum
(strawberry guava) and Schinus
terebinthifolius (Christmas berry),
which threaten several of the proposed
taxa (Cuddihy and Stone 1990, Smith
1985, Stone 1985). Pigs have also
invaded open bogs where they uproot
native plants and create conditions that
allow alien plant species to invade
(Gagné and Cuddihy 1990). Sanicula
purpurea and the Alakai Swamp
population of Platanthera holochila are
currently threatened by pigs in bogs
(HHP 1994k4, 1994k8, 1994L9). On
Kauai, one population of Isodendrion
laurifolium and two populations of
Isodendrion longifolium have sustained
loss of individual plants and/or habitat
as a result of feral pig activities (HHP
1994h21, 1994i13, 1994i15; Lorence and
Flynn 1993). The following proposed
plant taxa on Oahu are threatened by
pigs—three populations of Cenchrus
agrimonioides, two of Cyanea
grimesiana ssp. grimesiana, two of
Euphorbia haeleeleana, three of
Isodendrion laurifolium, one of
Isodendrion longifolium, the two
remaining populations of Phyllostegia
parviflora, one population of Sanicula
purpurea, three of Schiedea hookeri,
both populations of Schiedea
kauaiensis, and one of Schiedea
nuttallii (HHP 1994d8, 1994d11,
1994d12, 1994e1, 1994e34, 1994g10,
1994g13, 1994h16, 1994h18, 1994h20,
1994i2, 1994L1, 1994m5, 1994m12,
1994m13, 1994n2, 1994n18, 1994y1,
1994z1; HPCC 1992c2). On Maui, feral
pigs are a threat to the largest
population of Cyanea grimesiana ssp.
grimesiana, the Waikamoi and
Kapunakea Preserves populations of
Platanthera holochila, and the Eke
Crater population of Sanicula purpurea
(HHP 1994k12, 1994k17, 1994l9; A.
Medeiros, pers. comm. 1994).

Goats, native to the Middle East and
India, were first successfully introduced
to the Hawaiian Islands in 1792. Feral
goats now occupy a wide variety of
habitats from lowland dry forests to
montane grasslands on Kauai, Oahu,
Molokai, Maui, and Hawaii, where they
consume native vegetation, trample
roots and seedlings, accelerate erosion,
and promote the invasion of alien plants
(Scott et al. 1986, Stone 1985, van Riper

and van Riper 1982). One or more
populations of eight of the proposed
taxa are currently threatened by direct
damage from feral goats. On Kauai, goats
are contributing to the decline of one
population each of Isodendrion
laurifolium and Isodendrion longifolium
and four populations of Euphorbia
haeleeleana. Goats threaten the two
known populations of Schiedea
kauaiensis and the one population of
Schiedea nuttallii on Kauai (HHP 1989b,
1994g1, 1994g4, 1994g12, 1994g14,
1994h21, 1994i5; HPCC 1992c2). On
Oahu, encroaching urbanization and
hunting pressure tend to concentrate the
goat populations in the dry upper slopes
of the Waianae Mountains, where one
population of Euphorbia haeleeleana,
three populations of Isodendrion
laurifolium, and two populations of
Schiedea hookeri exist (HHP 1994g13,
1994h16, 1994h18, 1994h20, 1994m13,
1994m15). The goat population in the
Waianae area is apparently increasing in
State game management areas and
extending into adjacent areas, becoming
an even greater threat to the rare plants
that grow there. On Kukuinui Ridge,
Molokai, goats threaten one of that
island’s two known populations of
Cyanea grimesiana ssp. grimesiana
(HHP 1994e7). On Maui, goats pose a
potential threat to that island’s only
known population of Cenchrus
agrimonioides (R. Hobdy, pers. comm.
1994). On Hawaii, the only known
population of Achyranthes mutica is
presently threatened by goats (HPCC
1992a).

In 1920, a group of 12 axis deer was
introduced to the island of Lanai; about
60 years later, the population was
estimated at 2,800 (Tomich 1986). The
axis deer population is presently
actively managed for recreational
hunting by the State Department of
Land and Natural Resources. Axis deer
degrade habitat by trampling and
overgrazing vegetation, which removes
ground cover and exposes the soil to
erosion (J. Lau, pers. comm. 1994).
Extensive red erosional scars caused by
decades of deer activity are evident on
Lanai. Activity of axis deer threatens
one of the two populations of Cyanea
grimesiana ssp. grimesiana on Lanai
(HHP 1994e37).

Black-tailed deer were first
introduced to Kauai in 1961 for the
purpose of sport hunting and today
probably number well over 500 animals.
The deer are presently confined to the
western side of the island, where they
feed on a variety of native and alien
plants (van Riper and van Riper 1982).
Black-tailed deer threaten two
populations of Euphorbia haeleeleana,
including almost half of the known

individuals on Kauai, and half of the
known populations of Isodendrion
laurifolium on Kauai. Black-tailed deer
also threaten other rare plants within
Kuia NAR, potentially threatening one
population of Schiedea kauaiensis (HHP
1994g1, 1994g7, 1994h6, 1994h9,
1994h11, 1994n18).

Large-scale ranching of cattle in the
Hawaiian Islands began in the middle of
the 19th century on the islands of Kauai,
Oahu, Maui, and Hawaii. Large ranches
tens of thousands of acres in size
developed on East Maui and Hawaii
(Cuddihy and Stone 1990) where most
of the State’s large ranches still exist
today. Degradation of native forests used
for ranching activities became evident
soon after full-scale ranching began. The
negative impact of cattle on Hawaii’s
ecosystems is similar to that described
for goats and deer (Cuddihy and Stone
1990, Stone 1985). On Maui, cattle
ranching is the primary agricultural
activity on the west and southwest
slopes of East Maui and in lowland
regions of West Maui. On West Maui,
the Hanaula population of Platanthera
holochila is threatened by grazing cattle
(HHP 1994k9). Cattle pose a potential
threat to that island’s only known
population of Cenchrus agrimonioides
(R. Hobdy, pers. comm. 1994). The only
known population of Achyranthes
mutica, in the Keawewai Stream area on
the island of Hawaii, is also threatened
by cattle ranching activities (HPCC
1992a).

On Oahu, habitat disturbance caused
by human activities may pose a threat
to rare plant populations that grow on
lands on which military training
exercises and ground maneuvers are
occasionally conducted. However,
because most of the proposed taxa grow
on moderate to steep slopes, ridges, and
gulches, habitat disturbance is probably
restricted to foot and helicopter traffic.
Trampling by ground troops associated
with training activities, and
construction, maintenance, and
utilization of helicopter landing and
drop-off sites could affect populations of
seven of the proposed taxa (Cenchrus
agrimonioides, Cyanea grimesiana ssp.
grimesiana, Euphorbia haeleeleana,
Isodendrion laurifolium, Sanicula
purpurea, Schiedea hookeri, and
Schiedea nuttallii) that occur on land
leased or owned by the Army (HHP
1994d11, 1994e34, 1994g5, 1994g6,
1994g10, 1994h17, 1994L1, 1994m8,
1994m12, 1994n14; Wagner et al. 1985).

B. Overutilization for commercial,
recreational, scientific, or educational
purposes

Unrestricted collecting for scientific
or horticultural purposes or excessive


