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Colubrina oppositifolia (kauila), Cyanea
copelandii ssp. copelandii (haha),
Cyanea hamatiflora ssp. carlsonii
(haha), Cyanea shipmanii (haha),
Cyanea stictophylla (haha), Cyrtandra
giffardii (ha’iwale), Cyrtandra
tintinnabula (ha'iwale), Hesperocnide
sandwicensis {no common name
{NCN)), Ischaemum byrone (Hilo
ischaemum)}, Isodendrion pyrifolium
{wahine noho kula), Mariscus fauriej
(NCN), Nothocestrum breviflorum
(‘aiea), Ochrosia kilaueaensis (holei),
Plantago hawaiensis (laukahi kuahiwi),
Portulaca sclerocarpa (pa'e), Pritchardia
affinis (loulu), Silene hawaiiensis
(NCN), Tetramolopium arenarium
(NCN), and Zanthoxylum hawaiiense
(a'e). All but seven of the taxa are or
wers endemic to the island of Hawaii,
Hawaiian Islands; the exceptions are or
were found on the islands of Niihau,
Kauai, Oahu, Molokai, Lanai, and/or
Maui as well as Hawaii. The 22 plant
taxa and their habitats have been
variously affected or are currently
threatened by one or more of the
following: competition for space, light,
water, and nutrients by naturalized,
introduced vegetation; habitat
degradation by wild, feral, or domestic
animals (axis deer, cattle, goats, pigs,
and sheep); agricultural, military, and
recreational activities; habitat loss and
damage to plants from fires; predation
by animals (cattle, goats, insects, and
rats); and natural disasters (flooding and
volcanic activity). Due to the small
number of existing individuals and their
very narrow distributions, these taxa
and most of their populations are
subject to an increased likelihood of
extinction and/or reduced reproductive
vigor from stochastic events. This
proposal, if made final, would
implement the Federal protection and
recovery provisions provided by the
Act. If made final, it would also make
operative State regulations protecting
these plants as endangered species.
Comments and materials related to this
propossl are solicited.

DATES: Comments from all interested
parties must be received by Febru
1993. Public hearing requests must
received by February 1, 1963,

ADDRESSES: Comments and materials
concerning this proposal should be sent
to Robert P. Smith, Fisld Supervisor,
Pacific Islands Office, U.S. Fish Wildlife
Service, 300 Ala Moana Boulevard,
room 6307, P.O. Box 50167, Honolulu,
Hawaii 96850, Commnents and materials
received will be available for public
inspection, by appointment, during
normal business hours at the above
address.

16,

FOR FURTHER INFORMATION CONTACT:
Derral R. Herbst, at the above address
(808/541-2749).

SUPPLEMENTARY INFORMATION:
Background

Clermontia lindseyana, Clermontia
peleana, Clermontia pyrularia,
Colubrina oppositifolia, Cyanea
copelandii ssp. copelandii, Cyanea
hamatiflora ssp. carlsonii, Cyanea
shipmanii, Cyanea stictophylla,
Cyrtandra giffardii, Cyrtandra
tintinnabula, Hesperocnide
sandwicensis, Ischaemum byrone,
Isodendrion pyrifolium, Mariscus
fauriei, Nothocestrum breviflorum,
Ochrosia kilaueaensis, Plantago
hawaiiensis, Portulaca sclerocarpa,
Pritchatdia affinis, Silene hawaiiensis,
Tetramolopium arenarium, and
Zanthoxylum hawaiiense are endemic
to or have the majority of their
populations on the island of Hawaii,
Hawaiian islands. Thirteen of these taxa
are endemic to the island of Hawaii;
three additional taxa are now found
only on Hawaii. One of these taxa is
now or was previously also known from
Niihau, one from Kauai, two from Oahu,
four from Molokai, four from Lanai, and
six from Maui.

The island of Hawaii is the
southernmost, furthest east, and the
youngest of the eight major Hawaiian
Islangs. This largest island of the
Hawaiian archipelago comprises 4,038
square miles (sq mi) (10,458 sq
kilometers (km)), or two-thirds of the
land area of the State of Hawaii, giving
rise to its common name, the ‘‘Big
Island.” The Hawaiian Islands are
volcanic islands formed over a “*hot
spot,” a fixed area of pressurized molten
rock deep within the Earth. As the
Pacific Plate, a section of the Earth’s
surface many miles thick, has moved to
the northwest, the islands of the chain
have separated. Currently, this hot spot
is centered under the southeast part of
the island of Hawaii, which is one of the
most active volcanic areas on Earth.
Five large shield volcances make up the
island of Hawaii: Mauna Kea at 13,796
feet (ft) (4,205 meters (m)) and Kohala
at 5,480 ft (1,670 m), both extinct;
Hualalai, at 8,271 ft (2,521 m)}, which is
dormant and will probably erupt again;
and Mauna Loa, at 13,677 it (4,169 m)
and Kilauea, at 4,003 ft (1,248 m), both
of which are currently active and adding
land area to the island. Com to
Kauai, which is the oldest of the main
islands and was formed about 5.6
million years ago, Hawaii is very young,
with fresh lava and land up to 0.5
million years old (Cuddihy and Stone

1990, Culliney 1988, Department of
Geography 1983, Macdonald et al.
1983).

Because of the large size and range of
elevation of the island, Hawaii has a
great diversity of climates. Windward
(northeastern) slopes of Mauna Loa have
rainfall up to 300 inches (in) (762
centimeters (cm}) J)er year in some
areas. The leeward coast, shielded by
the mountains from rain brought by
trade winds, has areas classified as
desert and receiving as little as 7.9 in
(20 cm) of rain annuaily. The summits
of Mauna Loa and Mauna Kea
experience snowfall each year, and
Mauna Kea was glaciated during the last
Ice Age (Culliney 1988, Department of
Geography 1983, Macdonald et a/, 1983,
Wa%ner et al. 1990).

Plant communities on Hawaii include -
those in various stages of primary
succession on the slopes of active and
dormant volcanoes, ones in stages of
secondary succession following
disturbance, and relatively stabls climax
communities. On Hawaii, vegetation is
found in sll classifications: Coastal,
dryland, montane, subalpine, and
alpine; dry, mesic, and wet; and
herblands, grasslands, shrublands,
forests, and mixed communities. The
vegetation and land of the island of
Hawaii have undergone much change
through the Island’s history. Sinca it is
an area of active volcanism, vegetated
areas are periodically replaced with bare
lava. Polynesian immigrants, first
settling on Hawaii by 750 A.D., made
extensive alterations in lowland areas
for agriculture and habitation. European
contact with Hawaii brought intentional
and inadvertent introductions of alien
plant and animal species. In 1960, 65
percent of the total land aree of the
island of Hawaii was used for grazing,
and much land has also been convertad
to modern cropland (Cuddihy and Stone
1990, Gagne and Cuddihy 1990).

The 22 taxa proposed in this rule
occur between sea level and 8,600 ft (0
and 2,260 m) in elevation in various
portions of the island of Hawaii. A few
taxa are also found in central Kauai (one
taxon), in the Waianae Mountains of
Oahu (one taxon), on Eastern Molokai
(three taxa), in central and southemn
Lanai (two taxa), and on East Maui
(three taxa). Most of the proposed
species exist as remnant plants
persisting in grazsd areas or in higher
elevations which have only recently
been heavily invaded by alien plant and
animal species. The proposed taxa grow

in a variety of tion communities
(herbland, shrublands, and forests),
slevational zones {(coastal, lowland,

montane, and subalpine), and moisture
regimes (dry, mesic, and wet). One
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taxon is found in each of two coastal
habitats: Dry shrubland and mesic
forest. In lowland babitats, five taxa are
found in dry forest, four in mesic forest,
and two in wet forest. In montane
habitats, one taxon is found in wet
herbland, three taa in dry shrubland,
three in dry forest, four in mesic forest,
and five in wet forest. In the subalpine
area, one taxon is found in dry
shrubland and two taxa in dry forest.

The land on which these 22 plant taxa
are found is owned by various private
parties, the State of Hawaii (including
conservation district lands, forest
reserves, natural area reserves, State
parks, and the State seabird sanctuary),
or is owned or managed by the Federal
government (including a U.S. Fish and
Wildlife Service refuge, a U.S. Army
military reservation and a military
training area, a National Park, and a U.S.
Coast Guard lighthouse area).

Discussion of the 22 Taxa Praopased for
Listing

Rock {1957) named Clermontia
hawailiensis var. grandis on the basis of
sterile specimens collected on the island
of Hawaii in the 1950s, Later, after
examining fertile material, he named the
taxon C. lindseyana and also described
a variety, var. livida (Rock 1962). The
specific epithet commemarates Thomas
Lindsey, a naturalist who brought the
species to Rock's attention. St. John
(1987a) described two other speciss, C.
albimontis and C. viridis, but the author
of the current trestment of the genus
(Lammers 1990, 1991) considers St.
John's species to fall within the range of
C. lindseyana and recognizes no
subspecific taxa.

Clermontia lindseyana of the
bellflower family (Campanulaceas) is &
terrestrial or epiphytic (not rooted in the
soil) branched shrub or tree 8.2 to 20 ft
{2.5 to 6 m) tall. The alternats, stalked,
toothed leaves are S to 8 in (13 to 24 cm
long and 1.5 10 2.6 in (3.8 to 8.5 cm)
wide. Two flowers, each with a stalk 0.4
to 1in (1 ta 2.5 cm) long, are positioned
at the end of a main flower stalk 1 to
1.6 in {2.5 to 4 cm) lang. The calyx
{fused sepals) and corolla (fused petals)
are similar in size and ap ce, and
each farms a slightly curved, five-lobed
tube 2.2 to 2.6 in (5.8 to 6.5 cm) long
and 0.4 to 0.7 in (0.9 to 1.8 cm) wide
which is greenish white or purplish on
the outside and white or cream-colored
on the inside. The berries are orange
and 1 to 1.8 in (2.5 to 4 cm) in diameter.
This species is distinguished from
others in this endemic Hawalian genus
by larger leaves and flowers, similar
s:&- and , and spresding floral
] (Cuddihy et al. 1983; Lammers
1990, 1991),

Historically, Clermontia lindseyana
was known from the island of Maui on
the southern glope of Haleakala and
from the island of Hawait on the eastern
slope of Mauna Kea and the eastern,
southeastern, and southwestern slopes
of Mauna Loa. One population of the
species is known to be extant on Maui
in Wailaulau Gulch on State-owned
land. The 13 known populations on the
island of Hawaii extend aver a distance
of about 53 by 13 mi (85 by 21 km).
Populations are found near
Laupahoehoe, in Piha, in Makahanaloa,
near Puaakala, near Puu Qo, near Kulani
Correctional Facility, near Kapapala, in
Waiea Tract, near Kaapuna Lava Flow,
and near Kahuku on privately and State-
owned land. Approximately 125 to 175
individuals exist (Hawaii Heritage
Program ({HP) 1991a1 to 1991a13).
This species typically grows in Acacia
koa (koa}—and Metrosideros
polymorpha ('ohi’a}~dominated
Montane Mesic Forests, often
epiphytically, at elevations between
4,000 and 7,050 ft (1,220 and 2,150 m)
{Gagne and Cuddiby 1890; HHP 1991a1
to 1991a13; Hawaii Plant Conservation
Center (HPCC]} 1991a; Lammers 1990,
1991). Associated species include
Coprosma sp. (pilo), liex anomala
{kawa'u), and Myrsine sp. (kolea) (HHP
1991a2, 1991a5; HPCC 1991a; Fern
Duvall, Olinda Endangered Species
Propagation Facility, pers. comm.,
1992). The major threats to Clermontia
lindseyana are competition from alien
plant species such as Pussiflore
mollissima (banana poka) and -
Penn;"selum c}mesﬁnun;u(ll(iguyu
grass), grazing trampling by Bos
taurus {cattle), and habitat disturbance
by feral Sus scrofa (pigs) Cuddihy et al.
1983; HPCC 1991a; Pratt and Cuddihy
1991; F. Duvsll and Arthur Medeiros,
Haleakala National Park, pers. comms.,
1992).

Clermontia peleana was first collected
by John Lydgate at Hamakua, island of
Hawaii, and listed as an unnamed
variety of C. goudichaudii by Hillebrand
(1888). Rock later collected a specimen
of the taxon near Kilauea, the voicana
home of the Hawaiian goddess Pele,
after whom he named the species (Rock
1913}. Other names by which the
species has been known include:
Clermontia gaudichaudii var.
singuliflora (Rock 1919b}, C. singuliflora
{Rock 1919b), C. gaudichoudij var.
barbata (Rock 1919b), C. clermontiaides
var. singuliflora (Hochreutiner 1934); C.
clermontioides var. mauiensis, a
superfluous name (Hochreutiner 1934);
and C. clermontioides var. barbata (St.
John 1973). In the most recent treatment
of the species (Lammers 1991), two

subspacies of C. peleana, ssp.
singuhfic;:; and s8p. peleana, are

ized.

germonh‘a peleana of the bellflower
family is an epiphytic shrub ar tree 5 to
20 ft (1.5 to 6 m) tall which grows on
‘ohi‘a, koa, Cheirodendron trigynum
(olaps), and Sadleria spp. (ama‘u). The
alternate, stalked, oblong or oval,
toothed leaves reach a length of 3 to 8
in (8to 20 cm) and e width of 1.2t0 2
in (3 to 5 cm). Flowers are single or
paired, each an a stalk 1.210 1.8 in (3
to 4.5 cm) long with a main stalk 0.3 to
0.7 in (0.8 to 1.7 cn) long. Five small
green calyx lobes top the hypanthium
(basal portion of the flower). The
blackish-purple (ssp. peleana) or
greenish-white (ssp. singuliflora) petals,
2t02.8in(5t07cm)longand 0.3 to
0.5 in (0.8 to 1.3 cm) wide, are fused
inta a one-lipped, arching tube with five
downcurved lobes. Berries of ssp.
peleana are orange and 1ta 1.2 in (2.5
to 3 cm) in diamaeter; berries of ssp.
singuliflora are unknown. This species
is distinguished from others of the
genus by its epiphytic growth habit; its
small green calyx lobes; and its one-
lipped, blackish-purple or greenish-
white corolle (Lammers 1990, 1991).

Histarically, Clermontia peleana ssp.
peleana has been found only on the
island of Hawaii on the eastern slope of
Mauna Loa and the northeastern and
southeastern slopes of Mauna Kea.
Today, the taxon is found near
Waiakaumalo Stream, by the Wailuku
River, near Saddle Roed, and between
the towns of Glenwood and Volcano.
The six known populations, which
extend over a distance of about 12 by 5
mi (19 by 8 km), are located on State
and Federally owned land and contain
a total of approximately eight known
individuals (HHP 1991b1 to 1881b7}.
Clermontia peleana ssp. singuliflora
was formerly found on the island of
Hawaii on the northern slope of Mauna
Kea and on East Maui on the
northwestern slape of Haleakals, but the
taxon has not been seen in either place
since early in the century and is
believed to be extinct (HHP 1991c1 to
1891c3, Wagner et al. 1990). This
species typically grows epiphyu'call{ in
Montane Wet Forests dominated by koa,
‘ohi’a, and Cibotium spp. end/ar
Sadleria spp. (tree ferns) at elevations
between 1,740 and 3,800 ft (530 and
1,160m) (HHP 1991b1 to 1991b4,
1991b6, 1991b7; Lammers 1990, 1991).
Assaociated species include 'olapa,
Melicope clusiifalia (kolokolo
mokihana), Scaevala
chamissoniana (nau kuahiwi) (HHP
1991b1; Warren L. Wegner, Smithsonian
Institutian, pers. comm., 1992). The
major threats to Clermontia peleana are
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habitat disturbance caused by feral pigs
and illegal cultivation of Cannabis
sotiva (marijuana), Rattus rattus (roof or
black rat) damage, flooding, and
stochastic extinction and/or reduced
reproductive vigor due to the small
number of existing individuals
{Bruegmann 1990, Center for Plant
Conservation (CPC) 1990b).

A sterile specimen of Clermontia
pyrularia was first collected on Mauna
Kea, island of Hawaii, during the United
States Exploring Expedition of 1840 and
1841 and was named Delissea obtusa
var. ? mollis by Gray (1881b). Later,
Hillebrand (1888) collected fertile
specimens of the taxon and named it C.
pyrularia, referring in the specific
spithet to the fruits, which are
sometimes shaped like those of Pyrus
(pear).

pClermonu'a pyrularia of the bellflower
family, a terrestrial tree 10to 13 ft (3 to
4 m) tall, has alternate toothed leaves
5.9to 11 in (15 to 28 cm) long and 1

to 2in (2.5 to 5 cm) wide with winged
petioles. A cluster of two, three, or
somstimes up to five flowers has a main
stalk 1.1 to 2.4 in (2.8 to 6 cm) long;
each ﬂovirer has a stalkai).a to O.gailn (0.8
to 2 cm) long. Five small n calyx
lobes top u!xlg hypanthiumg.r'i'%e white or
greenish-white petals are covered with
fine hairs, measure 1.6 to 1.8 in (4 t0 4.5
cmn) long, and are fused into & curved
two-lipped tube 0.2 to 0.3 in (5 to 8 mm)
wide with five spreading lobes. The
orange berry is inversely ovoid or
inversely -shaped. This 88 is
distinguished from lotham of la genus
by its winged petioles; its small, green
calyx lobes; its two-lipped flowers with
white or greenish-white petals; and the
sh?g of its berry (Lammers 1990, 1991).

istorically, Clermontia pyrularia has

been found only on the island of Hawaii
on the northeastern slope of Mauna Kee,
the western slope of Mauna Los, and the
saddle area between the two mountains.
Today, the species is found near the
Humuula-Laupehoehoe boundary, near
Hakalau Gulch, near Kealakekua, and
near Kaawaloa. The five extant
populations, which extend over a
distance of about 47 by 6 mi (78 by 10
km), are located on privately, State, and
Federally owned land. Although the
exact number of individuals is not
known, it is likely that not more than
five individuals exist (HHP 1991d1 to
1991d6). This species typically grows in
koa- and/or’ohi’s-dominated Montane
Waet Forests and Subalpine Dry Forests
at elevations between 3,000 and 7,000 ft
{910 and 2,130 m) (HHP 1991d2 to
1991d5; Lammers 1930, 1991).
Associated species include pilo,
Lythrum maritium (pukamole), and
Rubus hawuaiensis (‘akala) (HHP 1991d2,

1991aa). The major threat to Clermontia
pyrularia is eomgoﬁtion from alien
grasses and shrubs in the forest
understory and banana poka as well as
stochastic extinction and/or reduced
reproductive vigor due to the small
number of existing populations and
individuals (HHP 1991d2).

Colubrina oppositifolia was first
collected by Remy in the 1850s and was
named in 1867 by Adoliphe Theodore
Brongniart (Mann 1867). The specific
epithst describes the plant's opposite
leaf arrangement. St. John (1879) called
Oahu plants C. oppositifolia var. obatae,
but no subspecific taxa are recognized
in the current treatment of the genus
{Wagner et al. 1990).

Colubrina oppositifolia of the
buckthom family (Rhamnaceae), a tree
16 to 43 ft (5 to 13m) tall, has opposite,
stalked, oval, thin, pinnately veined,
toothless leaves with glands on the
lower surface. Leaves measure 2.4 to 4.7
in (6 to 12 cn) long and 1.2t0 2.8 in
{3 to 7 cm) wide in mature plants and
are larger in seedlings. Ten to 12
bisexual flowers are clustered at the end
of a main stalk 0.1t0 0.3in (3to 8
millimeters (mm)) long; each flower fias
a stalk about 0.07 t0 0.1 in (2 to 3 mm)
long which elongates in fruit. The five
triangular sepals measure about 0.06 to
0.08 in (1.5 to 2 mm) lopg, and the five
greenish-yellow or white petals are
about 0.06 in (1.5 mm) long. The
somewhat spherical Fruit, 0.3 to 0.4 in
(8 to 11 mm) long, is similar to a capsule
and opens explosively when mature.
This species can be distinguished from
the one other species of the genus in
Hawaii by its growth habit and the
arrangement, texture, venation, and
margins of its leaves (Wagner et al.
wl?gzt ically, Colubri itifoli

ori , Colubrina op olia
was found on the island ofo;’%‘:x in the
central and southern Waianase
Mountains and on the island of Hawaii
in the following areas: The Kohala
Mountains; the northern slope of
Hualalai; and the westamn,
southwestern, and southern slo
Mauna Los. Today, the species is known
on Oabu in sastern eha Valley,
Mokuleia Forest Reserve, and Makua
Valley; on Mt. Kaala; and near
Honouliuli Contour Trail on private,
State-owned, and Pederally managed
land. The 6 extant populations on Oahu,
which extend over a giswma of about
9 by 4 mi (14 by 6 km), contain
approximately 94 known individuals
(HHP 199101, 199162, 199165, 199169
to 1991e12), On the island of Hawaii,
there are 7 extant populations which
extend over a distance of about 16 by 4
mi (28 by 6 km), are located on privately
and State-owned land, and contain

of

about 185 to 205 known ixt:hdi"*d“‘l'-

@ species occurs alo! o
Mﬂmmou Highway o[:lsthe northern
slope of Hualalai as well as in Kapua
and Puueo in the southernmost portion
of the island (HHP 1991e3, 199164,
100166 to 199108, 1991e13 to 1991€16).
This species typically grows in
Diospyros sandwicensis (lama)-
dominated Lowland Dry and Mesic
Forests, often on a lava, at elevations
between 800 and 3,000 ft (240 and
910m). Associatsd species include
Canthium odoratum (alahe'e) and
Reynoldsia sandwicensis ('che) (HHP
1991e3, 199168, 1991e9, 1991015,
1991e16, HPCC 1991b). The major
threats to Colubrina oppositifolia are
competition from alien plant species
such as Lantana camara (lantana),
Pennisetum setaceum (fountain grass),
and Schinus terebinthifolius (Christmas
berry); habitat disturbance by feral pigs;
plant damage and death from
Xylosandrus compactus (black twig
borer); fire; damege and disturbance
from military exercises; and limited
regeneration (HHP 1991e4, 199168,
1991e9, 1991015, 1991e186; Joel Q. Lau,
The Nature Conservancy of Hawaii,
pers. comm., 1892).

Rock (1917) rlxluned Cyanea copel:&ndii
to honor his co ing companion, M.L.
Copeland, with m he first collected
the species in 1914 on the island of
Hawaii (Rock 1917). St. John (1987b, St.
John and Takeuchi 1987), believing
there to be no generic distinction
between ea and Delissea,
transferred the species to the genus
Delisseqa, the older of the two generic
names, creating D. copelandii. The
current treatment of the family
(Lammers 1990), however, maintains
the separation of the two genera, and
plants found on the island of Hawaii are
considered to be C. copelandii ssp.
copelandii. Subspecies haleakalaensis,
found on Mauli, is not as rare.

Cyaneq copelandii ssp. copelandii of
the bellflower family is a shrub with a
habit similar to that of a woody vine.
The alternats, stalked, toothed leaves
are 7.9 to 10.8 in (20 to 27 cm) long and
1.4t03.3 in (3.5 to 8.5 cm) wide and
have fine hairs on the lower surface.
Five to 12 flowers are clustered on the
end of & main stalk 0.8 to 1.8 in (2 to
4.5 cm) long; each flower bas a stalk 0.2
to O.Btl in (0.4 tg 1.8 c:ini) long. mpod
sli um is t l:jv‘
which are yellowish but appear rose-
colored because of a covering of dark
red hairs, are fused into & curved tube
with five sp lobes; the corolla is
1.5t0 1.7 in (3.7 to 4.2 cm) long about
0.2 in (4 to 5 mm) wide. Berries are dark
orange and measure 0.3 to 0.8 in (0.7 to
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1.5 cm) long. This subspecies is
distinguished from ssp. haleakalaensis,
the orﬁl;other subspecies of Cyanea
copelandii, by its narrower leaves. The
species differs from others in this
endemic Hawaiian genus by its growth
habit and the size, shape, and dark red
pubescence of its corolla (Lammers
1990).

Cyanea copelandii ssp. coi)elandji,
which has been collected only at two
sites on the southeastern slope of Mauna
Kea near Glenwood, was last seen in
1957. This (Fopulatjon. located on State-
owned land, is still considered extant
and contains an unknown number of
individuals (HHP 1991f, Thomas
Lammers, Field Museum, pers. comm.,
1992). This taxon often grows
epiphytically and is typically found in
Montane Wet Forests at elevations
between 2,200 and 2,900 ft (660 and 880
m) (Lammers 1990). Associated species
include tree ferns (HHP 1991f). T'gzc
major known threat to Cyanea
copelandii ssp. copelandii is stochastic
extinction and/or reduced reproductive
vigor due to the single known
pogulation.

sing sterile type material, Rock
(1957) named Cyanea carlsonii to honor
Norman K. Carlson, who first saw the
taxon (Degener et al. 1969). Carlson
cultivated a plant of the taxon in his
garden, from which Rock later described
the flowers and fruit (Rock 1962).
Recently, St. John (1987b, St. John and
Takeuchi 1987) placed the genus
Cyanea in synonymy with Delissea,
resulting in the new combination
Delissea carlsonii, but Lammers (1990)
retains both genera in the currently
accepted treatment of the family. He
also considers the taxon to be a
subspecies of another species, resulting
in the name C. hamatifiora ssp. carisonii
(Lammers 1988).

Cyanea hamatiflora ssp. carlsonii of
the bellflower family, a palm-like tree,
grows 9.8 to 26 fi (3 to 8 m) tall and has
alternate stalkless leaves 20 to 31 in (50
to 80 cm) long and 3 to 5.5 in (8 to 14
cm) wide. Clusters of 3 to 10 flowers
have a main stalk 0.8 to 1.2 in (1.5 to
3 cm) long; each flower has a stalk 0.2
:10 0.5 i&[ﬂ.s to l.zpc.::;) lo&g.ﬁ'l‘he ol

ium is to with five sm.
nm calyx lobopc. The magenta petals
are fused into a one-lipped tube 2.3 to
3.1in (6 to 8 cn) long and 0.2 to 0.4
in (0.8 to 1.1 cm) wide with five
downcurved lobes. The purplish-red
berries are topped by the persistent
calyx lobes. This subspecies is
distinguished from ssp. hamatiflora, the
only other subspecies, by its long flower
stalks and larger calyx lobes. The
species differs from others in the genus
by its growth habit, its stalkless leaves,

the number of flowers in each cluster,
and the size and shape of the corolla
and calyx (Lammers 1890).

Cyanea hamatiflora ssp. carlsonii is
only known to have occurred at two
sites on the island of Hawaii, on the
western slope of Hualalai and the
southwestern slope of Mauna Loa.
These 2 extant populations, located on
privately and State-owned land at
Honuaulu Forest Reserve and Keokea,
are about 28 mi (45 km) apart and
contain approximately 19 individuals
(HHP 1991gl, 1991g2; HPCC 1991c1 to
1991c3). This taxon typically grows in
‘ohi’'a-dominated Montane Wat Forests
at elevations between 4,000 and 5,700 ft
{1,220 and 1,740 m) (HHP 1991g1,
1991g2; Lammers 1990). Associated
species include kawa'u, pilo and
Myoporum sandwicense (naio) (HHP
1991g1). The major threats to Cyanea
hamatiflora ssp. carlsonii are
competition from alien plant species
such as banana poka, grazing and
trampling by cattle, and stochastic
axtinction and/or reduced reproductive
vigor due to the small number of
existing populations and individuals
(HHP 1991g2; Carolyn Corn, Hawaii
Department of Land and Natural
Resources (Hawaii DLNR), in /itt., 1991).

Based on sterile specimens collected
on the island of Hawaii during the
United States Exploring Expedition of
1840 and 1841, Gray (1861b) noted
Cyanea grimesiana var. ? citrullifolia.
Rock collected the plant in 1955 in the
company of Herbert Shipman, after
whom he named it as a species,
resulting in Cyanea shipmanii (Rock
1957).

Cyanea shipmanii of the bellflower
family is an unbranched or few-
branched shrub 8 to 13 ft (2.5 to 4 m)
tall with small sharp projections,
especially in young plants. The
alternate, stalked leaves are 6.7 to 12 in
(17to 30 cm) long, 2.8t0 5.5in (7 to
14 cm) wide, and deeply cut into 20 to
30 lobes per leaf. Flowers are covered
with fine hairs and are clustered in
groups of 10 to 15, the main stalk 0.4 to
1.2 in {1 te 3 cm) long and each flower
stalk 0.4 to 0.6 in (1 to 1.5 cm) long. The
hypanthitim is topped with five small
calyx lobes. The pale greenish-white
petals, 1.2 to 1.4 in (3 to 3.6 cm) long,
are fused into a curved five-lobed tube
0.1t0 0.2 in (3 to 4 mm) wide. The fruit
is an ellipsoid berry. This species differs
from others in the genus by its slender
stems; stalked, pinnately lobed leaves;
and smaller flowers (Lammers 1990).

Cyanea shipmanii has only been
known from one population, located on
the island of Hawaii on the eastern
slope of Mauna Kea on privately owned
land. When originally discovered, only

1 mature plant was found. with a total
population size of less than 50
individuals (HHP 1991h). This species
typically grows in koa- and 'ohi’a-

ominated Montane Mesic Forests at
elevations between 5,400 and 6,200 f
(1,650 and 1,800 m) (HHP 1991h,
Lammers 1990). Associated species
include kawa'u and kolea (HHP 1991h).
The major threat to Cyanea shipmanii is
stochastic extinction and/or reduced
reproductive vigor due to the single
existing population and the smal
pumber of known individuals.

Based on a specimen he collected in
1912 on Mauna Loa, island of Hawaii,
Rock (1913) described Cyanea
stictophylla, choosing the specific
epithet to refer to the long and narrow
leaves. Other names by which the taxon
bas been known include: Cyanea
palakea (Forbes 1918), C. quercifolia
var. atropurpurea (Wimmer 1953}, C.
stictophylla var. inermis (Rock 1957),
and C. nelsonii (St. John 1975). St. John
(St. John and Takeuchi 1987), believing
there to be no generic distinction
between Cyanea and Delissea,
transferred the specises to the genus
Delisseq, the older of the two generic
names, creating D. neisonii, D. palakea,
D. quercifolia var. atropurpurea, D.
stictophylia, and D. stictophylla var.
inermis {St. John 1987b). The separation
of the two genera is maintained in the
current treatment of the family
(Lammers 1990), and all the sbove listed
taxa are considered to fall within the
range of variation of C. stictophyila.

yanea stictophylla of the geﬁﬂower
family is a shrub or tree 2 to 20 ft (0.6
to 6 m) tall, sometimes covered with
small, sharp projections. The altsrnate,
stalked, ablong, shallowly lobed,
toothed leaves are 7.8 to 15 in (20 to 38
cm) long and 1.6 to 3.1 in (4 to 8 cm)
wide. Clusters of five or six flowers have
main flowering stalks 0.4 to 1.6 in (1 to
4 cm) long; each flower has a stalk 0.3
t0 0.9 in (0.7 to 2.2 cm) long. The
hypanthium is topped with five calyx
lobes 0.1 to 0.2 in (2 to 4 mm) long and
0.04 and 0.1 in (1 to 2 mm) wide. The
yellowish-white or purple petals, 1.4 to
2in (3.5 to 5 cm) long, are into
an arched, five-lobed tube about 0.2 in
(5 to 8 mm) wide, The spherical berries
are orange. This species differs from
others in the genus by its lobed, toothed
leaves and its larger flowers with small
calyx lobes and deeply lobed corollas
(Lammers 1990).

Historically, Cyanea stictophylla was
known only from the island of Hawaii
on the western, southern, southeastern,
and eastern slopes of Mauna Loa.
Today, the species is known to be extant
near Keauhou and in South Kona on
privately owned land. The 3 known
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populations, which extend over a
distance of about 38 by 10 mi (61 by 18
km), contain a total of approximately 15
individuals (HHP 1991i1 to 1991i3).
This species, sometimes growing
epiphyticaily, is found in koa- and
‘'ohi'a-dominated Lowland Mesic and
Wet Forests at slevations between 3,500
and 6,400 f {1,070 and 1,950 m) (HHP
1991i1 to 1991i3, Lammaers 1990).
Associated species include tree ferns,
Melicope volcanica (alani), and Urera
glabra (opuhe} (HHP 1991i1 to 1991i3).
The major threat to Cynnea stictophyila
is grazing and trampling by feral cattle
as well as stochastic sxtinction and/or
reduced reproductive vigor due to the
small number of sxisting populations
and individuals (F. Duvall, pers. comm.,
1992).

Cyttandra giffardii was first collected
in 1811 on the island of Hawaii by Rock,
who named the species to honor Walter
M. Giffard, who collected a flowering
specimen in 1918 {Rock 1919a).

Cyrtandra giffardii of the African
violet family (Gesneriacsae) is a shrubby
tree usually 10 to 20 ft (3 to 6 m) tall.
The opposite, stalked, papery-textured,
to leaves are usually 2.4 tc 4.7 in
(6 to 12 cm) long and 1 to 1.8 in (2.5
to 4.6 cm) wide and bave a few tiny,
coarse hairs on the upper surfacs.
Clusters of three to five lowers have a
moderate amount of short brown hairs
throughout the cluster, a main stalk 1 to
1.4 in (2.5 to 3.5 cm) long, two linear
bracts about 0.25 in (6 to 7 mm) long,
and individual flower stalks 0.6 to 1.2
in (1.5 to 3 cm) long. The calyx, 0.1 to
0.4 in {3 to 9 mm) long, has an outer
covering of short, soft brown hairs and
is divided into five narrowly triangular
lobes. The corolla consists of five fused
white petals about 0.5 in (12 mm) long,
with lobes about 0.08tc 0.1in {210 3
mm) long. Ouly immature berries have
been observed, and they were white and
about 0.4 in (1 cm) long. Both this
species and Cyrtandra tintinnabula are
distinguished from others of the genus
and others on the island of Hawaii by
a combination of the following
characteristics: The opposite, more or
less elliptic, papery leaves; the presence
of some hairs on the leaves and more on
the inflorescences; the presence of three
tc six flowers per inflorescence; and the
size and shape of the flowers and flower
parts (Wagner et al. 1990).

Historically, Cyrtandra giffardii was
found on the island of Hawaii on the
northeastern slope of Mauna Kea neer
Kiiau Stream and south to the eastern
siope of Mauna Loa near Kilauea Center.
The 3 extant populations on State-
owned land are located near Kilau
Stream, Stainback Highway. and Puu
Mekaaia, extending over a distance of

approximately 31 by 3 mi {50 by 5 km)
and containing a total of about 14 to 20
plants (HHP 1991j1 to 1991j5; W.
Wagner, pers. comm., 1992). This
species typically grows in shady koa-
,'ohi’a-, and tree fern-dominated
Montane Wet Forests at elevations
between 2,400 and 4,900 f (720 and
1,500 m) (HHP 1991j1 to 1991j3,. HPCC
1991d1, 1991d2, Wagner et al. 1990).
Associated species include other taxa of
Cyrtandro (ha‘iwale), Hedyotis spp., and
Perrottetia sandwicensis (olomea) (HHP
1991j1 to 1991j3; HPCC 1991d1: W.
Wagner, pers. comm., 1992). The major
threats to Cyrtandra giffardii are habitat
disturbance and plant damage by feral
pigs as well as stochastic extinction
and/or reduced reproductive vigor due
to the small number of existing
populations {Stone 1985; W. Wagner,
pers. comm., 1992).

Based on a plant he collected in 1909
on Mauna Kee, island of Hawaii, Rock
named Cyntandra tintinnabula. The
specific ephithet describes the bell-
sEaned calyx of the plant (Rock 1919a).

yrtandra tintinnabula of the African
violet family is a shrub3.3to 8.8 (1
to 2 m) tall with opposite, stalked,
elliptical or oval, papery-textured leaves
5 to 10 in (13 to 26 cm) long and 2 to
4.8 in (5 to 12.3 cm) wide. Leaves,
especially the lower surfaces, have
yellowish-brown hairs. Flower clusters,
densely covered with long soft hairs,
comprise three to six flowers, a main
stalk 0.4 t0 0.7 in (1 to 1.8 cm) long,
individual flower stalks 0.2 to 0.6 in (0.5
to 1.5 cm) long, and leaflike bracts. The
green bell-shaped calyx is about 0.4 in
{9 to 10 mm) long and has triangular
lobes. The hairy white corolla, about 0.5
in (12 mm) long and about 0.2 in (5 mm)
in diameter, is divided into five lobes,
each about 0.1 in (3 mm) long, Fruit and
seeds have not been . This

species differs from dra giffardii
by its habit, its eaves, and its
shorter flower {Wagner et al
1990).

Historically, Cyrtandra tintinnabula
was found only on the islend of Hawaii
on the northern to the eastern slopes of
Mauna Kea. Today, 3 populations of the
species are known to occur on State-
owned land extending over
approximately 6 by 1 mi (10 by 3 km)
from Kilsu Stream to Honohina Gulch
and containing approximately 18 known
individuals (HHP 1991k1 to 1991k6).
This species typically grows in dense
koe-, ‘ohi’a-, m tree fern-dominated
Lowland Wet Forests at elevations
between 2,100 and 3,400 ft (650 and
1,040 m) (HHP 1991k3, 1991k4, 1991k8;
Wagner et al. 1990). Associsted species
include other kinds of ha'iwale and
Hedyotis sp. The major threats to

Cyrtandra tintinnabula are habitat
disturbance and plant damage by feral
E:ga and stochastic extinction and/or

uced rcg:t:ductxve‘ vigor due to the
small number of existing populations
and individuals,

Based on a specimen collected on
Mauna Loe by James Macrse in 1825,
Weddell (1856—57) described Urtica
sandwicensis, choosing the specific
epithet to refer to the Sandwich Islands,
on older name for the Hawaiian Isiands.
Later (1869), he transferred the species
to another genus, resulting in
Hesperocnide sandwicensis.

esperocnide sandwicensis of the
nettle family (Urticaceae) is an erect
annual herb 8 to 24 in (20 to 60 cm) tall
covered with coarse stinging hairs as
well as shorter non-stinging hairs. The
opposite, stalked, thin toothed leaves
are 0.6 to 3 in (1.5 to 7 cm) long and
0.4ta 1in (0.9 to 2.5 cm) wide. Most
of the smali petalless flowers are male,
but they are mixed with some female
flowers in clusters 0.08 t0 0.2 in (2 to
5 mm) long which originate in the leaf
axiis. Sepals of male flowers are fused
into a four-lobed calyx about 0.02 in (0.5
mm) long which encloses four stamens.
The calyx of the female flower, about
0.04 in (1 mm) long and enclosing an
unstalked stigma, swells slightly in fruit
and encloses a flattened achsne {dry,
one-celled, unopening fruit) about 0.04
in (1.1 mm) long. The only Hawaiian
member of the genus, Hesperocnide
sandwicensis is distinguished from
other native Hawaiian genera of its
family by its annual herbaceous habit
and its stinging hairs. It is distinguished
from the alien species Urtica urens by
the la)ck of calyx lobes (Wagner et al.
1990).

Historically, Hesperocnide
sandwicensis occurred on the island of
Hawaii on the eastern and western
slopes of Mauna Kea, the northemn to
western slopes of Mauna Loa, the .
Humuula Seddle between Mauna Kea
and Mauna Loe, and the southeastern
slope of Hualalai. Twelve extant
populations are known, extending over
a distance of approximately 38 hy 15 mi
(61 by 24 km) in much of the historic
range of the species. It has not been seen
on Huslalai for some time and is
presumed extinct thers. Known

opulations now occur on or near the
Folfowing areas: Puu Kanakaieonui, Puu
Laau, Ahumoa Cone, Pohaiuiioa
Training Area (PTA), and Sulphur Cons.
Because the species is an annual plant,
the total number of individuals varies
with the time of and amount of
rainfall. Several hundred to a thousand
individuals have been found on PTA, a
State and F' owned area of land
which is managed by the U.S. Army.
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Other, smaller populations totalling
approximately 80 to 130 plants are
located on privately and State-owned
land (HHP 199111 to 199117, HPCC
1991e; Robert Shaw, Colorado State
University, pers. comm., 1992). This
species typically grows in open
mamane- and naio-dominated
Subalpine Dry Forests at elevations
between 5.840 and 8,600 ft (1,780 and
2,620 m) (Gagne and Cuddihy 1990;
HHP 199111 to 199113, 199116; HPCC
1991e; Wagner et al. 1930), Associated
specias include Aspienium fragile,
Santalum paniculatum {‘iiiahi), and the
naturalized Urtica urens (dwarf nettle)
(HHP 199111, 199116; R. Shaw, pers.
comm., 1992j. The major threats to
Hesperocnide sandwicensis are
competition: from alien grasses such as
Anthoxanthum odoratum (sweet
vernalgrass) and Holcus lanatus
(common velvet grass); grazing by feral
pigs, Capra hircus (goats), and Ovis
aries (sheep); habitat disturbance and
damage to plants as a result of military
exercises, and fire (HHP 139116; HPCC
1991e; Ken Nagata, U.S. Department of
Agriculture, pers. comm., 1392).
Ischaemum byrone was first collected
by James Macrae during the expedition
of the Blonde in 1825 and named
Spodiopogon byronis by Trinius in
1832. The specific epithet refers to
Byron's Bay, now called Hilo Bay,
where this specimen was collected.
Steudel (1855) transferred the species to
the genus Andropogon, and in 1889,
Hackel redescribed the species, naming
it Ischaemum lutescens, a superfluous
name. In 1922, Hitchcock published
Ischaemum byrone, the currently
accepted name {(O’Connor 1990).
Ischaemum byrone of the grass family
(Poaceae) is a perennial plant with
creeping stems and erect stems 16 to 31
in (40 to 80 cm) tall. The uppermost
sheaths (portions of leaves surrounding
the stems) are often inflated and
sometimes partially enclose the yellow
to yellowish-brown racemes (flowerin
clusters). The hairless leaf blade (the flat
extended part of the leaf) is 2.810 7.9
in (7 to 20 cm) long and 1.2t0 2 in (3
to 5 cm) wide; the uppermost blades are
much smaller in size. Flowers, arranged
in two or sometimes three digitate
{originating from one point), elongate
racemes 1.6 to 3.9 in (4 to 10 cm) long,
consist of two types of two-flowered
awned (having bristles) spikelets
{subclusters of flowers). The fruit is a
caryopsis (grain) about 0.1 in (3 mm)
long. The only species of the genus
found in Hawaii, Ischaemum byrone
differs from other grasses in the State by
its Cq photosynthetic pathway; its
digitate racemes; and its two-flowered,
awned spikelets (O'Connor 1990).

Historically, Ischaemum byrone was
found on Oahu at an unspecified
location, on the northeastern coasts of
Molokai and East Maui, and along the
central portion of the eastern coast of
the island of Hawaii. Extant populations
still occur on Molokai, Maui, and
Hawaii. Two populations on East
Molokai are located about 2 mi (3 km)
apart at the head of Wailau Valley and
on Kikipua Point on privately owned
land. Six populations on East Maui are
found along approximately 16 mi (26
km) of coast on private, State, and
Federally owned land on Pauwaiu
Point, on Kalghu Point, near Hana, on
Kauiki Head, and on the following
offshore islets: Keopuka Islet, Mokuhuki
Islet, and Puukii Islet. On Hawaii, the
species is still found in two populations
at Auwae and Kamoamoa on privately
and federaily owned land. The total
distribution of the species includes 10
populations on 3 islands with
approximately 1,200 to 2,200
individuals (HHP 199101 to 1991010,
1991012 to 1991014). This species
typically grows in Coastal Dry
Shrublemg: among rocks or on basalt
cliffs at elevations between sea level and
250 ft (0 and 75 m) (Gagne and Cuddihy
1990, O’Connor 1990). Associated
species include Bidens spp.
(ko'oka’olau), Fimbristylis cymosa, and
Scaevola sericea {naupaka kahakai)
(HHP 199105, 199107, 199109, 1991011;
HPCC 1991f{). The major threats to
Ischaemum byrone are competition from
alien species such as Digitaria ciliaris
{Henry’s crabgrass) and habitat change
from volcanic activity (HHP 199103;
HPCC 1991f; Charles H. Lamoureux,
Lyon Arboretum, pers. comm., 1992).

Isodendrion pyrifolium was first
collected on Oahu during the United
States Exploring Expedition in 1841 and
was named by Gray in 1852. The
specific epithet ref)t;rs to the
resemblance of the leaves of this species
to those of Pyrus (pear). In his
mon ph of the genus, St. John (1952)
named the following species, all of
which are considered in the current
treatment of the genus (Wagner et al.
1990) to be synonymous with I
pytifolium: L hawaiiense, I. hillebrandii,
I lanaiense, I. molokaiense, and [.
remyi.

Isodendrion pyrifolium of the violet
family (Violacese), a shrub about 2.6 to
6.8 R (0.8'to 2 m) tall, has persistent
stipules (leaflike appendages on leaves)
and alternate, stalked, elliptic or
sometimes lance-shaped, papery leaves
which measure 1 to 2.6 in (2.5 to 6.5
cm) long and 0.3 to 1.3 in (0.8 to 3.2 cm)
wide. The solitary, bilaterally
symmetrical, fragrant flowers have five
lance-shaped sepals 0.1t00.2in (3.5 to

5 mm) long with membranous edges
fringed with white hairs and three types
of clawed (with a narrow petiole-like
base) greenish-yellow petais 0.4 to 0.8 in
(10 to 15 mm} long with lobes about 0.2
in (4 to 5 mm) long. The three-lobed, 0.5
in (12 mm) long capsule opens to
release olive-green seeds about 0.1in (3
mm) long and about 0.08 in (2 mm) in
diameter. This species differs fram
others in this endemic Hawaiian genus
by its slightly smaller, greenish-yellow
flowers and by the presence of hairs on
the stipule midribs and leaf veins
(Wagner et al. 1990).

Historically, Isodendrion pyrifolium
was found at unspecified localities on
Niihau, Molokai, and Lanai, as well as
on Oahu in the central portion of the
Waianae Mountains, on Maui in the
northeastern to southwestern regions of
the West Maui mountains, and on the
island of Hawaii at the western base of
Hualalai (HHP 1991p1 to 1991p5,
Wagner et al. 1990). The species had not
been collected since 1870 and was
presumed extinct. However, in 1991,
four plants were found on Hawaii near
Kona in an area being developed as a
golf course. A single plant is located
about 250 ft (75 m) from a cluster of
three other plants on State-owned land
(C. Corn, in litt. 1991; Francis Blanco,
Hawaii Housing and Finance
Development Corporation, and K.
Nagata, pers. comms., 1992). This
species typically grows on dry sites in
Lowland Mesic Forests at low elevations
(Gagne and Cuddiby 1990, Wagner et al.
1990). Associated species include
‘iliahi, Sophora chrysophylla (mamane),
and Waltheria indica (‘uhaloa) {Paul
Weissich, Weissich and Associates,
pers. comm., 1992). The major threats to
Isodendrion pyrifolium are competition
from alien species such as fountain
grass, fire, and stochastic extinction
and/or reduced reproductive vigor due
to the single known population and the
small number of existing individuals (C.
Corn, K. Nagata, and P. Waeissich, pers.
comms., 1992).

In 1920, Kuekenthal described
Cyperus fauriei based on e specimen
collected by Faurie on Molokai in 1910
{Wagner et al 1989). Koyama (1990}, in
the current treatment of the genus,
transferred the species to Mariscus,
resulting in M. fauriei,

Mariscus fauriei of the sedge family
(Cyperaceae), a perennial plant with
somewhat enlarged underground stems
and three-angled, single or grouped
aerial stems 4 to 20 in (10 to 50 cm) tall,
has leaves shorter than or the same
length as the stems and 0.04 to 0.1 in
(1 to 3.5 mm) wide. Three to 5 bracts,
the lowest one 2.4 to 7.9 in (8 to 20 cm)
long, are located under each flower
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cluster, which meesures 0.8 t0 1.6 in (2
to 4 cm) long and 1.2 to 3.9 in (3 to 10
cm)mdeandumndoupof:nolo
spikes (unbranched clusters of
unstalked flowers). Each spike measures
0.3t0 1.2 in (0.8 to 3 cm) long and 0.3
to 0.4 in (8 to 10 mm} wide and is made
up of compressed spreading spikelets,
each comprising seven to nine flowers.
Fruits are three-angied achenes about
0.05 in (1.2 mm} long and about 0.03 in
(0.7 mm) wide. This species differs from
others in the genus in Hawaii by its
smaller size and its narrower, flattened,
and more spreading spikelets (Koyama
1990).

Historically, Mariscus fauriei was
found on East Molokai, in the
northwestern and southwestern portions
of Lanai, and on the island of Hawaii on
the northern slope of Hualalai and the
northwestern and southernmost slopes
of Mauna Loa. A total of 3 extant
populations and about 33 to 43 known
individuals of the species are found on
Molokai and Hawaii, the species is
almost certainly extinct on Langi now.
One population of about 20 to 30 plants
occurs on Molokai above Kamiloloa on
State-owned land. Two tions
located about 45 mi (72 km) & are
known on Hawaii on the H ai side
of Mauna Loa and in the South Point
area. The land is privately owned, and
there are a total of about 13 known
individuals on that island (HHP 1991q1
to 199198; HPCC 1991g; Robert Hobdy,

Hawaii DLNR, . comm., 1962). This
species grows in hm
dominat Lowlmd Dxy Forests, often

on aa substrate, at slevations between
880 and 6,000 f (300 and 1,830 m)
{HHP 19818, HPCC 19918, Koyama
1990}. Associated species include
alahe’'s, Peperomia sp. (‘ala’ala wai nui),
and Rauwolfia mndmcenﬂs (heo), (HHP
1991q8, HPCC 1991g). The major threat
to Mariscus on Molckai is
grazing and trampling by faral goats and
Axis axis (axis deer), and on Hawaii,
competition from alien species such as
Christmas berry and Oplismenus

hirtellus (basketgrass). On both islands,
the is.faced with stochastic
extinction and/or reduced reproductive
vigor dus to the small number of
existing populations and iadividuals
{HHP 1991g8; HPCC 1991g: R. Hobdy,
pers. comm., 1992),

First collected on the island of Hawaii
by Chnle-lPld-mg Bxp:dxm toh; Umn
States Exploring tion of 1840
1841, Nothocestrum orum was
namedby in 1882, He chose the
specific apithot to refer to the short
corolia of the flewer of this species. In
1888, Hillebrand name var. Jongipes, but
in the cusvent treatment of the genns

(Symon 1990}, no nncuu of the

spemes are recogni

Fomm of the
mghtshade fumlv (Solanaceae), a stout
t.reeS:!toSQh(wtolZm]tallwnh
a trunk up to 18 in (45 cm) in diameter,
has deciduous, aiternate, stalked, obiong
or elliptic-obiong, thick and papery-
textured, toothiess leaves which are 2 to
4.7in(5t0 12 cm) long and 1.2t0 2.4
in (3 to 6 cm) wide. Numerous bisexual,
radially symmetrical flowers are
clustered at the ends of short :gun
{branches with much shorten
internodes} on individual stalks 0.2 to
0.4 in (4 to 10 mm) long. Each flower
consists of 8 0.2 to 0.4 in (6 to 11 mm)
long, four-lobed tubu]ar cal spht on
one side and a

lobed corolla
be the cal m fruit, s somewhnt
erical or oblong, orange-red berry

t0.2t003m[6t08mm)in .
diameter, is enclosed by the calyx.
Seeds have not been observed. This
species can be distinguished from others o
of this endemic Hawaiian genus by the
leaf shape; the clusters of more than
three flowers arranged on the ends of
short branches; and the broad fruit

enclosed by the (Synron 1990).
Historically, Nc:mcem

breviflorum wes found only on the
island of Hawuii from the southern
portion of the Kohala Mountains; the
northern of Hualalai; and the
eastern, , and western slopes of
Mauna Loa. Todn , extant po &:.Inﬂom
hawboenfotmdinmuchof

historic range, ﬁomanumu,
Kiholo, in Puu Waawsa, in HVNP in
Kipuka Puaulu and neer Holei Pali, and
in the South Point area. These §
populations, which extend overa
dmtnncnohbo\neabyumihmby
66 km), ere found on mg State-,
and federally owned

an estimated 53 known individuais
(HHP 1991r1 to 1991r12; J. Lauand W.
chnor,pm comms., 1992]). This

grows in koe- and
ohx‘n- ominated Lowlend Dry
Forests end Montane Dry or Mesic

Forests, often on a substrate, st
elevntions between 500 and 8,000 *
(180 end 1,830-m) {Gagne and Cuddity
1990; HHP 1991r1, 1991r2, 1991r5,
1991r7, 1891r12, HPCC 1991b; Symon

1990). Associsted include
‘iliahi, Caesalpinia fensis {uhiahi),
and Erythrina sandwicensis (wiliwili)

(HHP 1991r1, 1991r3, 19914, 1901r12;
HPCC 1991h; W. Wagner, pers. comm.,
1992). The major threats to

larum are

- Shaped

extinction and/ar reduced
vigar due to the small number of
ing individuals (HHP 19014,
1991r6, 1991r12; Lamb 1981; W,
w , pers. comm., 1992},
vsia kilaueaensis was first
collected by Forbes in 1915 and was
named by St. John in 1978. The specific
epithet refers to Kiiauea, the type
locality of the plant on the island of
Hawaii. Based on a specimen coliectad
in 1909 by Rock, St. John (1978) named
O. konaensis. In the current trestment of
tkl:,a genus (Wa@ard:;:ld 1990}, 0.
naensis is consi synonymous
with O. kilaueaensis.
Ochrom kiiaueaensis of the dogbane
family (Apocynaceee) is a hairless tree
49t059ﬁ(15t018m]tallmth!mlky
sap. The lance- or sllipse-shaped
toothless leaves are arranged three or
four r node, are 2.4t0 7.5 in (8 to 19
) long and 0.9 to 2.8 in (2.2 to 6.5 cm)
w1de and have veins arising at nearty
tghtmgla to the midrib, Open clusters
umerous flowers have main stalks
1.8¢0 2.5 in (4.5 t0 6.3 cm) long,
secondsry branches 0.4to 1in (1.1 t0
2.5 cm) long, and individual flower
stalks 0.2 to 0.3 in (5 to 7 mm) long,
Each flower has a five-lobed calyx about
0.4 in (10 to 11 mm) long and & trumpet-
greenish-white corolla with a
tube 0.3 to 0.4 in (7 to 11 mm) long and
lobes 0.5 to 0.6 in (12 to 15 mm) long.
The fruitis a (a fruit with a firm
outsr layer, s inner layer, and a
stonyinnorla'yurmmtmdmgannglo
aood)thoughttobo llowish brown at
1.8t019in(4.5t0496m)
lon mdostollm(ZQtoZQcm)
tfe This species is distinguished from
other Hawaiian species of the gentus by
the greater height of mature trees, the
open Bower clusters, the longer flower
stalks, and the larger and lobes of

the corolla (Wagner at al. 1990).
!hatornﬂy.gﬂlma kilaueaensis

has been collétted on the northern sl
of Hualalai and on the eastarn slope o
Mauna Loa. There is ane known extant
ion located at Puu Waswea on
State-owned land and consisting of an
unknown numl;ur ‘!;fu indxvxdulhtypil muﬂy
199151, 199152 species
grows in koe- and ‘ohi’a- or lama-
dominatsd Montane Mesic Forests at
elevations between 2,200 and 4,000
(670 and 1,220 m) (Gegne snd Cuddihy
1990; HHP 19911, 1991s2; Wagnar et
al. 1990). Associated speciss include

Gardenia brighamii (nanu), and
Psychotria hawaiiensis (knpikn) (HHP
1901s1). The majar threats to Ochrosia
md: mfountnin hgtnwdna
speci a grase
l and stochastic

feral gouts, fire,
Zﬂnmln and/or reduced reproductive
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vigor due to the single existing known
on (Bruegmann 1990, CPC

1 .

Gray (1862) named Plantago
pachyphylla var. hawaiiensis and P.
pachyphylla var. hawaiiensis subvar.
gracilis based on specimens collected an
the island of Hawaii during the United
States Exploring Expedition of 1840 and
1841 and by Remy in the 1850s,
respectively. Leveille (1911) published
P. gaudichaudiana based on another
specimen from the island of Hawaii. In
1923, Pilger raised the taxon to specific
rank, resulting in P. hawaiensis. and
also published a new variety, var. laxa
(Pilger 1937). The specific epithet refers
to the island where the plant grows. In
the current treatment of the genus, only
P. ha)wm'ensis is accepted (Wagner et al.
1990).

Plantago hawaiensis of the plantain
family (Plantaginacease), a perennial
herb which grows from a stout short
stem, has thick, leathery, narrowly oval
or oblong leaves located at the base of
the plant which measure 3 to 8.7 in (7.5
to 22 cm) long and usually 0.8 to 1.3 in
(1.5 to 3.2 cm) wide. The flowering stalk
i 7.9 to 35 in (20 to 90 cm) long and
is topped by a spiks usually 5.9 to 9 in
(15 to 23 cm) long. Each upward
gointing flower, subtended by a single

ract 0,08 to 0.1 in (2.1 to 2.6 mm) long,
has a four-lobed calyx 0.06 to 0.09 in
(1.6 t0 2.2 mm) long and a trumpet-
shaped corolla about 0.04 in (1 mm)
long. ‘)!‘}m caps‘\ixle. 0.1t0 owas. to
4 mm and projecting
calyx, oonspem to release four to six dull
black seeds about 0.04 in (1 mm) long
and on one end. This o8 is
di ed from otfht:; om'letm’ic:l and
na species o genus
Hawaii by its herbaceous
habit; its thick leathery leaves; its
upward pointing flowers; and its
capsules which project from the calyx
(Wagner et al. 1990).

Historically, Plantago hawuaiensis was
found only on the island of Hawaii on
the southern slopes of Mauna Kee; the
northeastem, sou , and
southern slopes of Maunas Loa; and the
western slope of Hualalai. Today, the
species is known to occur on the
Humuula Seddle, in the Upper Waiskea
Forest Reserve, and near the Keapohina
Upland on privately and State-owned
land. The four extant po;
extend over a distance :})mximmly
14 by 4 mi. (23 by 6 km) contain
an unknown number of individuals
{HHP 1901t1 to 1991t8). This species
typically grows in conditions in
Montane Wet

sometimes in lava cracks, at elevations

between 5,900 and 8,400 ft (1,800 and
1,950 m) (HHP 1991t1, 1991t2, 19914,
1991t6; Wagner et al. 1990). The major
threat to Plantago hawaiensis is
stochastic extinction and/or reduced
reproductive vigor due to the small
number of existing populations.
Portulaca sclerocarpa was first
collected during the United States
Exploring Expedition of 1840 and 1841
and was named by Gray (1854). The
specific epithet refers to the hardened
capsule.
farily (Portulacaseae) ¢ parsubial b
ily (Po , a 9!
with a fleshy tuberous taproot which
becomes woody, has stems up to about
7.%211.1 (20 cm)y:gs. The s
succulent, grayish-green leaves are
almost circular in cross-section, 0.3 to
0.8 in. (8 to 21 mm) ] and about 0.06
to 0.1 in. (1.5 to 2.5 mm) wide. Dense
tufts of hairs are located in each leaf axil
and underneath the tight clusters of
three to six stalkless flowers grouped at
the ends of the stems. Sepals are about
0.2 in. [5 mm) long and have
membranous edges. Petals are white,
pink, or pink with a white base, shout
0.4 in. (10 mm} long, and surround
about 30 stamens and an 8-branched
style. The hardened capsules are about
0.2 in. (4 to 4.5 mm) long, have walls
0.01 to 0.02 in. (0.18 to 0.5 mm) thick,
very late or not at all, and contain
;]osay. dark reddish-brown seeds about
0.02 in. (0.4 to 0.8 mm) long, This
species differs from ather native and
naturalized of the genus in
Hawaii by its woody taproot, its narrow
leaves, and the colors of its petals and
seeds. Its closest relative, Portulaca
villosa, differs mainly in its thinner-
walled, opening capsule (Wegner ot al.

1990).

Historically, Portulaca sclerocarpa
was found on an islet off the south coest
of the island of Lanai and on the islsnd
of Hawaii in the Kohals Mountains, on
the narthern slope of Hualalai, the
northwestern slope of Mauns Los, and

on Poopoo coest
mmmmuomu
(R. Hobdy, pers. comm., 1992). On
Hawaii, 11 extant populations extend
over a distance of sbout 54 by 32 mi (87
by 51 km) and are jocated an 3 cinder
cones in the Nohonaches aree; at PTA,
inside the M
Complex (MPRC); st Pou
ulu; and neer Puu Keanui and Pun
Lahua on private, State, and
owned land. The 11 on
island of Hawaii contain a total of
appl'mml'ynbmw
(Cuddihy ¢ al. 19683; HHP 1991u1l to
1991ul2; R, Shaw, comm., 1902)
This species grows in Montane

Dry Shrublands, often on bare cylinder
and even near sisam vents, at elevations
between 3,380 and 5,340 ft (1,030 and
wao m) and Cuddihy;lm.

et al. 1990), Associated species
ln:ﬁ:: mamane and ‘chi‘a (HHP
1991ul, 1991u8 to 1991u10, 1991ul2;
HPCC 1991i). The major threats to
Portulaca sclerocarpa are competition
from alien grasses such as fountain grass
and Andropogon virginicus
(broomsedge); grszing, browsing,
trampling, and habitat disturbance by
feral goats, pigs, and sheep; habitat
disturbance and damage to plants as a
result of military exercises; and fire
(HHP 1991u2, 1991u9; HPCC 1991i; R.
Shaw, , comm., 1992),

on collections by Rock on the
island of Hawaii, Beccari named
Pritchardia affinis and three varieties:
Var. halophila (misspelled as
“holaphila’), var. rhopal , and
var. gracilis (Beccari and 1921). In
the current treatment of the gerus (Read
and Hodel 1890), no subsequent taxa are
recognized.
Pritchardia affinis of the palm family
(Arecaceae) is & fan-leaved tree 33 to 82
ft (10 to 25 m) tall with pale or pinkish
soft wool covering the underside of the
g«dole and extending onto the leaf

lade. Tl:la mdg—shapod leaf has ‘d

green and smooth u surface and a
lower sux?ﬁmpf with scattered

these areas naturally. There are an
estimated 50 to 65 known individuals at
8 or more localities which extend along
sbout 110 mi (180 km) slong the cosst
on privately and State-owned land (HHP
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1981v1 to 1991v6; Norman Bezons,— -
Hawaii Cooperative Extension Service,
Brien Meillsur, Amy Greenwell
Ethnobotanical Garden, and P.
Weissich, pers. comms., 1992}, This
species typically grows in Coastal Mesic
Forests at coastal sites or in gulches
further inland at elevations between sea
level and 2,000 £ (0 and 610 m),
possibly associated with brackish water
(HHP 1991v2; Read and Hodel 1990; C.
Corn, pers. comm., 1992). Native
associated species of this loulu are
unknown, since all trees are found in
cultivated zones, which have long been
cleared of their native cover (B.
Meilleur, pers. comm., 1992). The major
threats to Pritchardia affinis are
predation on seeds by roof rats,
development of land where individuals
grow, and stochastic extinction and/or
reduced reproductive vigor due to the
small number of existing individuals. In
the past, the species’ natural habitat was
cleared for agriculture and housing, and
feral pigs destroyed seedlings of the
species, preventing regeneration
(Beccari and Rock 1921; Hull 1980; C.
Com, pers. comm., 1992).

Gray (1854) mentioned an unnamed
variety of Silene struthioloides, in
reference to a specimen collected on the
island of Hawaii during the United
States Exploring ition of 1840 and
1841. Sherff named this taxon S.
struthioloides var. gracilis in 1946 and
later elevated it to specific rank,
resulting in S. hawaiiensis (1949). He
chose the specific epithet to refer to the
island where the plant is found.

Silene hawaijensis of the pink family
{Caryophyllacease), a sprawling shrub
with slanting or climbing stems 6 to 16
in (15 to 40 cm) long originating from
an enlarged root, is covered with short,
often sticky bairs. The stalkless narrow
leaves are 0.2 to 0.8 in (6 to 15 mm) long
and 0.02 to 0.03 in (0.5 to 0.8 mm) wide.
Flowers are arranged in elongate
clusters. Each flower has s stalk 0.1 to
0.2 in (3 to 6 mm) long; a five-toothed
purple or purple-tinged calgx 041008
in (11 to 14 mm) long; and Hve petals,
greenish white above and maroon
below, with a stalk-like base and a flat,
two-lobed, expanded about 0.2
in (4.5 to 5.5 mm) long. The fruit is a
capsule about 0.3 in (6.5 to 8 mm) long
which releases pale brown seeds 0.02 to
0.03 in (0.4 to 0.7 mm) long. This
species differs from others of Silene in
Hawaii by its growth habit; its covering
of short, often sticky hairs; the shape of
its leaves; the arrangement of its flower
clusters; and the color of its petals
(Wagner et al. 1990).

Historically, Silene hawaiiensis was
found only on the island of Hawaii frem
the western slope of Mauna Kea; the

summit of Hualalai; Humuula Saddle;
the northern, western, and northwestarn
slopes of Mauna Loa; and near Kilauea
Crater. Today, populations are found in
Hamakua District; oo Humuula Saddle;
at PTA, including inside MPRC; north of
Puu Keanui; and in HVNP on privately,
State-, and federally owned land. The 17
populations extend over a distance of
approximately 12 by 7 mi (18 by 11 km)
and contain a total of between about
2,600 and 2,700 individuals (HHP
1991w1 to 1991w10; HPCC 1991j; R.
Shaw, Fem. comm,, 1982), This species
typically grows in Montane or
Subalpine Shrublands in
decomposed lava and ash at elevations
between 3,000 and 4,300 ft (300 and
1,300 m) and sometimes up to 8,353 ft
(2,546 m) (Wagner et al. 1990).
Associated species include Dodonaea
viscosa ('a’ali’'l}, Styphelia tameiameiae
(pukiawe), and Vaccinium reticulatum
(‘ohelo} (HHP 1991w6; HPCC 1991j; R.
Shaw, pers. comm., 1992). The major
threats to Silene hawaiiensis are
competition with alien plant species,
ganicularly fountain grass; grazing,

rowsing, and trampling by feral goats,
pigs, and sheep; habitat disturbance and
damage to plants as a result of military
exercises; fire; and volcanic activity
(HPCC 1991j; R. Shaw, pers. comm.,
1992).

Gray (1861a) named a plant collected
on the island of Hawaii during the
United States Exploring Expedition of
1840 and 1841 Vjttadenia arenaria.
Hillebrand (1888) transferred the
species to the genus Tetramolopium and
named a second variety, var. dentatum.
In the current treatment of the genus
{Lowrey 1988, 1990}, two subspecies,
ssp. arenarium and ssp. laxum,-are
recognized. Variety confertum,
described by Sherff in 1934, is
recognized (Lowrey 1986, 1990) as a
variety of spp. arenarium. Because of &
recently typification
problem, ssp. Jaxum sctually should be
referred to as spp. arenarium, leaving
what was called ssp. arenarium without
a published name (Laven et al. 1891).

Tetramolopium arenarium of the aster
family (Asteraceas), an erect tufted
shme!:":'i.a to tb‘.a ft m 1.3dm) uugi:it’
cov with tiny and strai
hairs. The alternate, toothless or
shallowly toothed leaves are more or
less lanced-shaped, 0.6 to 1.5 in (15 to
37 mm) long,and 0.1 t0 0.4in (3 t0 ®
mm) wids. Five to 11 heads (dense
flower clusters).are grouped at the end
of each stem. Each head comprises &
bell-shaped structure of 20 to 34 bracts:
0.1t0 0.2 in (2.5 to 5 mm) high and 0.2
to 0.4 in (4 to 9 mm) in diameter
beneath the flowers; a single series.of 22
to 43 white, male ray florets 0.05 to 6.09

in (1.3t0 2.2 mm) long; and 4 to §
bisexual disk florets with maroon

0.12 to 0.17 in (3.1 to 4.4 mm) long.
Fruits are compressed achenes 0.06 to
0.1 in (1.5 to 3 mm) long and 0.02 to
0.03 in (0.5 to 0.8 mm) wide. This
species is distinguished from others of
the genus by its erect habit; the presence
and types of glands and hairs on the
plant; the fewer heads per flower
cluster; the larger, male ray florets; the
fewer, bise , maroon-petalled disk
florets; and the wider achenes {(Lowrey
1990).

Historically, Tetramolopium
arenarium was found on the island of
Maui on the western slope of Halakeala
and on the island of Hawaii from the
Kohala Mountains, the northwestern
slo(feu of Mauna Kea and Mauna Loa,
and the slopes of Hualalai. Only one
population is known today, and it
occurs on Hawaii in Kipuka
Kalawamauna at PTA on federally
managed land. At last count, there were
134 plants in a 660 by 200 ft (200 by 60
m) area (HHP 1991x1 to 1991x4, 1991y;
HPCC 1990s; Laven et al. 1991; R.
Shaw, . comm., 1992). This species
typically grows in open 'a'ali‘i-
dominated Lowland or Montane Dry
Forest at elevations between 2,600 and
4,900 ft (800 and 1,500 m) (Lowrey
1990). Associated species include
'a’'ali’i, pukiawe, Chamaes,
olowaluana ("akoko), and Dubautia
linearis (na’ena’e) (HPCC 1990a). The
major threats to Tetramolopium
arenarium are competition from alien
plant species;gcrﬁcularly fountain

; rowsing, trampling, and

abitat disturbance by feral goats, :fiy'
and sheep; habitat disturbance an
damage to plants as a result of military
exercises; fire; and stochastic extinction
and/or reduced reproductive vigor due
to the single population
{Douglas et al. 1989, HPCC 1990s,
Herbst and Fay 1979),

Hillebrand (1888) ibed
Zanthoxylum hawaifense based on a
specimen collected on the island of
Hawaii and also indicated an unnamed
variety fors en collected on
Lanai. Other names published for

rtions of this taxon include: Z.

luettianum (Rock 1913), Z. hawaifense
var. citriodora (Rock 1913), Z.
hawuiiense var. velutinosum (Rock
1913), and Z. hawaiiense ver.
subacutum (St. John 1878). Some
authors placed Hawailan species in the
ianus Fagara, resulting in F.

awaiiensis (Engler 1696) and F.
bluettiana (Engler 1931). Sherff (1958)
named F. hawaiiensis var. citriodora, F.
hawaiiensis ver. subacutata, and F.
howaiiensis var. velutinosa, all of which
are considered within the range of :
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variation of Z. hawaiiense in the current
treatmant of the Hawaiian species
(Stone et al. 1990).

Zanthoxylum hawaiiense of the rue
family (Rutaceas), a tharnless tree
usually 10 to 26 ft (3 to 8 m) tall with
a trunk up to 10 in {25 cm) in diameter,
has alternate leaves comprising three
leathery, triangular-oval or lance-
shaped, gland-dotted, lemon-scented,
toothed leaflets usually 1.3t03.9in (3.4
to 10 cm) long and 0.6 to 2in (1.5 to
5 cm) wide. The stalk of each of the two
side leaflets has one joint, and the stalk
of the terminal leaflet has two joints.
Flowers are usually either male or
female, and usually only one sex is
found on a single tree. Clusters of 15 to
20 flowers 1.6 to 3.1 in (4 to 8 cm) long
have a main flower stalk 0.8 to 2 in (20
to 50 mm) long and individual flower
stalks 0.08 to 0.2 in (2 to'4 mm) long.
Each flower has four narrowly triangular
sepals about 0.04 in (1 mm) long and
four hairless petals (possibly absent in
male flowers) of an unknown color. The
fruit is a sickle-shaped follicle (dry fruit
that opens along one side) 0.3 to 0.4 in
(8 to 10 mm) long, containing one black
seed about 0.3 in (7 to 8 mm) in
diameter. This species is distinguished
from other Hawaiian species of the
genus by its leaves, which are always
made up of three leaflets of similar size;
the presence of only one joint on some
of the leaflet stalks; and the shorter
follicle with a rounded tip (Stone et al.
1990).

Historically, Zanthoxylum hawaiiense
was known to occur in the central
portion of the island of Kauai; on East
Molokai: in the central part of the island
of Lanai; on East Maui on the
southwestern and southern slopes of
Haleakala; and on the island of Hawaii
in the Kohala Mountains, on the
northern slope of Hualalai, and on the
northwestern slope of Mauna Loa. There
is now one living individual known on
Kauai in Kawaiiki Valley on State-
owned land. On Molokai, three extant
populations of the species occur on
privately and State-owned and federally
managed land in Kalaupapa National
Historical Park (NHP), in Pelekunu
Valley, and near Puu Kolekole. The
Molokai populations extend over a
distance of about 3 by 2 mi (5 by 3 km).
Although the number of plants at one of
the sites is uncertain, it is estimated that
the 3 populations contain 5 plents. On
Lanai, one population with an unknown
number of individuals has been
reported on privately awned property in
Kaiholena Gulch. On East Maui, extant
populations of Z. hawaiiense have been
‘ound in Kahikinui, above Lualailua,
above Kanaio, and in Auwahi. These 4
populations extend over a distance of

approximately S by 3 mi (8 by § km} and
contain a total of fewer than 10 plants.
On the island of Hawnii, individuals are
found at Puu Waawaa and at PTA on
State-owned and federally
land. These 2 extant populations are
located about 13 mi (21 km) apart and
contain a total of about 50 plants. In
summary, Zanthoxylum hawaiiense is
currently located on 5 islands and
consists of 11 populations and about 66
individuals (HHP 1891z1 to 1991z16; R.
Shaw, pers. comm., 1991), '
Zanthoxylum hawaiiense typically
grows in ‘ohi’a-dominated Lowland Dry
or Mesic Forests, and Montane Dry
Forests, often on aa lava, at elevations
between 1,800 and 5,710 ft (550 and
1,740 m) (Gagne and Cuddihy 1990),
Stane et al. 1990). Associated species
include Antidesma platyphyllum
(hame) on Kauai, Pleomele auwahiensis
(hala pepe) on Molokai, a‘ia’i on Maui,
and mamane and naio on the island of
Hawaii (HHP 199121, 199125, 199129,
1991z11; HPCC 1990b; R. Shaw, pers.
comm., 1992). A threat to Z. hawaiiense
on Kauai is competition from alien plant
species such as lantana and Melia
azedartlch (China ) (HHP 1991211),
On Molokai, grazing, browsing,
trampling, and habitat disturbance by
feral goats is a threat (HHP 1991z5). On
Maui, competition with Kikuyu grass,
which forms a continuous mat in many
areas, and grazing, browsing, trampling,
and habitat disturbance by cattle and
goats are threats (A, Medeiros, pers.
comm., 1982). The major threats to the
species on the island of Hawaii are
competition from alien plant species
such as fountain grass; grazing,
browsing, trampling, and habita
disturbance by fera?goats and sheep;
habitat disturbance and damage to
plants as a result of military exercises;
and fire (CPC 1990b, HHP 1991210,
HPCC 1990b). In addition, the species is
threatened by stochastic extinction and/
or reduced reproductive vigor due to the
small number of existing individuals.

Previous Federal Action

Federal action on these plants began
as a result of section 12 of the Act,
which directed the Secretary of the
Smithsonian Institution to prepare a
report on plants considered to be
endangered, threatened, or extinct in the
Unx'tmfe States. This report, designated as
House Document No. 94-51, was
presented to Congress on January 8,
1973, In that document, Clermontia
lindseyana, Clermontia peleana,
Colubrina oppositifolia, Cyanea
hamatiflora ssp. carlsonii {as C.
carisonii), Cyanea shipmanii,
Hesperocnide sandwicensis, Ischaemum
byrone, Nothocestrum breviflorum (ss

N. breviflorum var. breviflorum),
Portulaca sclerocarpa, and
Zanthoxylum hawaiiense {as Z.
hawaiiense var. citriodaora) were
considered to be endangered. Cyrtandra
giffardii, Silene hawaiiensis (as S.
hawaiiensis var. hawaiiensis), and
Zanthoxylum hawaiiense (as Z.
hawaiiense var, hawaiiense and Z.
hawaiiense var. velutinosum) were
considered to be threatened. Clermontia
pyrularia, Isodendrion pyrifolium,
Nothocestrum breviflorum (as N.
breviflorum var. longipes), and
Tetramolopium arenarium (as T.
arenarium var. qrenarium, T. arenarium
var. confertum, and T. arenarium var.
dentatum) were considered to be
extinct. On July 1975, the Service
published a notice in the Federal
Register (40 FR 27823) of its acceptance
of the Smithsonian report as a petition
within the context of section 4(c)(2)
(now section 4(b)(3)) of the Act, and
giving notice of its intention to review
the status of the plant taxa named
therein. As a result of that review, on
June 16, 1978, the Service published a
proposed rule in the Federal Register
{41 FR 24523) to determine endangered
status pursuant to section 4 of the Act
for approximately 1,700 vascular plant
species, including all of the above taxa
considered to be endangered or thought
to be extinct. The list of 1,700 plant taxa
was assembled on the basis of
comments and data received by the
Smithsonian Institution and the Service
in response to House Document No. 94~
51 and the July 1, 1975, Federal
Register publication.

General comments received in
response to the 1976 proposal are
summarized in an April 28, 1978,
Federal Register publicatian {43 FR
17909). In 1978, amendments to the Act
required that all proposals over 2 years
old be withdrawn. A 1-year grace period
was given to proposals already over 2
years old. On December 10, 1979, the
Service published a notice in the
Federal Register (44 FR 70796)
withdrawing the portion of the fune 16,
1976, proposal that had not been made
final, along with four other pro
that had expired. The Service published
updated notices of review for plants on
December 15, 1980 (45 FR 82479),
September 27, 1985 (50 FR 39525), and
February 21, 1990) (55 FR 6183). In
these notices, 10 of the taxa (including
synonymous taxa) that had been

. proposed as endangered in the June 16,

1876, proposed rule were treated as
Category 1 candidates for Federal
listing. Category 1 taxa are those for
which the Service has on file substantial
information on biological vulnerability



58862

Federal Register / Vol. 87, No. 243 / Thursday, December 17, 1992 / Proposed Rules

and threats to support preparation of
listing proposals. Clermontia
lindseyana, Clermontia pyrularia,
Colubrina oppositifolia, Cyanea
shipmanii, Hesperocnide sandwicensis,
Ischaemum byrone, Nothocestrum
breviflorum, Portulaca sclerocarpa, and
Zanthoxylum hawaiiense; which were
proposed as endangered in the June 16,
1976, proposed rule, were considered
Category 1 candidates on all three
notices of review; Cyanea hamatiflora
ssp. carisonii was considered a Category
1 taxon as Cyanea carlsonii in the 1980
and 1985 notices and as Cyanea
hamatiflora ssp. carlsonii in the 1990
notice. Cyanea stictophylla and Silene
hawaiiensis were considered Category 1
species in all three notices. In the 1980
and 1985 notices, Isodendrion
pytifolium and Tetramolopium
arenarium were considered Category 1*
species. In the 1990 notice, these two
species were accorded Category 3A
status, but because new information
regarding their existence has become
availeble, they are proposed herein for
listing. Category 1* taxa are those which
are possibly extinct, and Category 3A

taxa are those for which the Service has
persuasive evidence of extinction.

Cyrtandra giffardii appeared as a
Category 2 species and Clermontia
peleana as a Category 3C species in the
1980 and 1985 notices. Ochrosia
Kilauegensis first appeared as a
Category 2 species in the 1985 notice.
Category 2 taxa are those for which
there is some evidence of vulnerability,
but for which there are not enough data
to support listing proposals at the time.
Category 3C taxa are those which are
more abundant than previously
believed. Because new information
provided support for listing, the above
three species were conferred Category 1
status in the 1990 notice. The 1990
notice recognized Cyanea copelandii
spp. copelandii, Cyrtandra tintinnabula,
Mariscus fauriei, Plantago hawaiensis,
and Pritchardia affinis as Category 1
taxa for the first time.

Section 4(b)(3)(B) of the Act requires
the Secretary to make findings on
certain pending petitions within 12
months of their receipt. Section 2(b)(1)
of the 1982 amendments further
requires all petitions pending on
October 13, 1982, be treated as having

TABLE 1.—SUMMARY OF THREATS

been newly submitted on that date. On
October 13, 1983, the Service found that
the petitioned listing of these taxa was
warranted, but precluded by other
pending listing actions, in accordance
with section 4(b)(3)(B){iii) of the Act:
notification of this finding was
published on January 20, 1984 (49 FR
2485). Such a finding requires the
petition to be recycled. pursuant to
section 4(b){3){C)(i) of the Act. The
finding was reviewed in October of
1384, 1985, 1986, 1987, 1988, 1989,
1990, and 1991. Publication of the
present proposed rule constitutes the
final 1-year finding for these taxa.

Summary of Factors Affecting the
Species

Section 4 of the Endangered Species
Act (16 U.S.C. 1533) and regulations (50
CFR part 424) promulgated to
implement the Act set forth the
procedures Tor adding species to the
Federal Lists. A species may be
determined to be an endangered species
due to one or more of the five factors
described in section 4{a)(1). The threats
facing these 22 taxa are summarized in
Table 1.

Alien mammais

Dissase/ | Allen
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Rats Mm plants

Fire

Military

x x

xx

X

YUy v O o x
X XX XX X
> %

x %
%

v v Vv 9xX

v veX
%
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These factors and their application to
Clermontia lindseyana Rock (‘cha wai),
Clermontia peleana Rock (‘oha wai),
Clermontia pyrularia Hillebr. (‘cha wai),
Colubrina oppositifolia Brongn. ex H.
Mann (kauila}, Cyanea copelandii Rock
ssp. copelandii (haha), Cyanea
hamatiflora ssp. carlsonii (Rock)
Lammers (haha), Cyanea shipmanii
Rock (haha), Cyanea stictophylla Rock
{haha), Cyrtandra giffardii Rock
(ha’iwale), Cyrtandra tintinnabula Rock
{(ha’iwale), Hesperocnide sandwicensis
(Wedd.) Wedd. (no common name
(NCN)), Ischaemum byrone (Trin.)
Hitch. (Hilo ischaemum), Isodendrion
pryifolium A. Gray (wahine noho kula),
Mariscus fauriei (Kukenth.) T. Koyama
(NCN), Nothocestrum breviflorum A.
Gray ('aiea), Ochrosia kilaueaensis St.
John (holei), Plantago hawaiensis (A.
Gray) Pilg. (laukahi kuahiwi), Portulaca
sclerocarpa A Gray (po’e), Pritchardia
affinis Becc. (loulu), Silene hawaiiensis
Sherff (NCN), Tetramolopium
arenarium (A. Gray) Hillebr. (NCN), and
Zanthoxylum hawaiiense Hillebr. (a’e)
are as follows:

A. The Present or Threatened
Destruction, Modification, or
Curtaiiment of its Habitat or Range

The habitat of the plants included in
this proposed rule has undergone
extreme alteration because of past and
present land management practices,
including deliberate alien animal and
plant introductions; agricultural,
commercial, and urban development;
and military and recreational use.
Natural disturbances such as flooding,
landslides, and volcanic activity also
destroy habitat and can have a
significant effect on small populations
of plants. Competition with alien plants
as well as destruction of plants and
modification of habitat by introduced
animals are the primary threats facing
19 of the 22 taxa being proposed (See
Table 1.).

Beginning with Captain James Cook in
1792, early European explorers
introduced livestock, which became
feral, increased in number and range,
and caused significant changes to the
natural environment of Hawaii. The
1848 provision for land sales to
individuals allowed large-scale
agricultural and ranching ventures to
begin. So much land was cleared for
these enterprises that climatic
conditions began to change, and the
amount and distribution of rainfall were
altered (Wenkam 1969). Plantation
owners supported reforestation
programs which resulted in many alien

trees being introduced in the hope that
the watershed could be conserved.

Past and present activities of
introduced alien mammals are the
primary factor in altering and degrading
vegetation and habitats on the island of
Hawaii as well as on Kauai, Qahu,
Molokei, and Maui, where some
populations of the proposed species
occur. Feral ungulates trample and eat
native vegetation and disturb and open
areas. This cause erosion and allows the
entry of alien plant species (Cuddiby
and Stone 1990, Wagner et al. 1990).
Seventeen taxa in this proposal are
directly threatened by habitat
degradation resulting from introduced
ungulates: 5 taxa are threatened by
cattle, 1 taxon by deer, 7 taxa by goats,
9 by pigs, and 5 by sheep.

Axas deer {Axis axis), native to Sri
Lanka and India, were first introduced
to the Hawaiian Islands in 1868 as a
game animal on Molokai, later to Oahu
and Lanai, and finally to East Maui in
1960. Hunting of axis deer is allowed
only on Molokai and Lanai during two
months of the year (Hawaii DLNR 1985,
Tomich 1986). The animal constitutes a
threat to Mariscus fauriei on Molokai
and a potential threat to Ischaernum
byrone and Zanthoxylum hawaiiense on
Molokai and Maui (HHP 1991z5; HPCC
1990b; Medeiros et al. 1986; R. Hobdy,
pers. comm., 1992).

Cattle (Bos taurus), the wild
progenitor of which was native to
Europe, northern Africa, and
southwestern Asia, were introduced to
the Hawaiian Islands in 1793. Large
feral herds developed as a result of
restrictions on killing cattle decreed by
King Kamehameha 1. While small cattle
ranches were developed on Kauai,
QOahu, and West Maui, very large
ranches of tens of thousands of acres
were created on East Maui and Hawaii.
Much of the land used in these private
enterprises was leased from the State or
was privately owned and considered
Forest Reserve and/or Conservation
District land. On Kauai, both sides of
Waimea Canyon were supporting large
cattle ranching operations by the 1870s
(Ryan and Chang 1985). Feral cattle
roamed Oahu, but most were removed
by the early 1960s; today only a few can
be found in the northwestern part of the
island (J. Lau, pers. comm., 1990). Feral
cattle were formerly found on Molokai

and Maui and damaged the forests there.

Feral cattle can presently be found on
the island of Hawaii, and ranching is
still a major commercial activity there.
Hunting of feral cattle is no longer
allowed in Hawaii (Hawaif DLNR 1985).

Cattls eat native vegetation, trample
roots and seedlings, cause erosion,
create disturbed areas into which alien
plants invade, and spread seeds of alien
plants in their feces and on their bodies.
The forest in areas grazed by cattle
becomes degraded to grassland pasture,
and plant cover is reduced for many
years following removal of cattle from
an area. Several alien grasses and
legumes purposely introduced for cattle
forage have become noxious weeds
(Cuddihy and Stone 1990, Tomich
1986).

The habitats of many of the plants
being proposed were degraded in the
past by feral cattle, and this has had
effects which still persist. Some taxa in
this proposed rule are still being
directly affected by cattle. These
include: Clermontia lindseyana, Cyanea
hamatiflora ssp. carisonii, Cyanea
stictophyila, Nothocestrum breviflorum,
and Zanthoxylum hawaiiense (HHP
1991a1, 1991m, 1991n1, 1991r4, 1991r5;
HPCC 1990b, 1991a, 1991h; F. Duvall,
A. Medeiros, and S. Montgomery, pers.
comms., 1992).

Goats (Capra hircus), a species
originally native to the Middle East and
India, were successfully introduced to
the Hawaiian Islands in 1792, and
currently there are populations on
Kauai, Oahu, Molokai, Maui, and
Hawaii. On Kauai, feral goats have been
present in drier, more rugged aress since
1820; they still occur in Waimea
Canyon. Goats have been on Oahu since
about 1820, and they currently occur in
the northern Waianae Mountains. On
Molokai, goats degrade dry forests at
low elevations. On Maui, goats have
been widespread for 100 to 150 years

.and are common throughout the south

slope of Haleakala (Medeiros et al.
1986). On Hawaii, goats damage low-
elevation dry forest, montane parkland,
subalpine woodlands, and alpine
grasslands. Goats are managed in
Hawaii as a game animal, but many
herds populate inaccessible areas where
hunting has little effect on their
numbers. Goat hunting is allowed year-
round or during certain months,
depending on the area (Hawaii DLNR
n.gf 1985). Goats browse on introduced
grasses and native plants, especially in
drier and more open ecosystems. They
also trample roots and seedlings, cause
erosion, and promote the invasion of
alien plants. They are able to forage in
extremely ru terrain and have a
high reproductive capacity (Cuddihy
and Stone 1990, Culliney 1988, Tomich
1986). Hesperocnide sandwicensis,
Mariscus fauriei, Ochrosia kilaueaensis,
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Portulaca sclerocarpa, Silene
hawuaiiensis, Tetramolopium arenarium,
and Zanthoxylum hawaiiense are

cu threatened by goats
{Bruegmann 1990; CPC 1990b; HHP
199105, 1991z5; HPCC 1990b; R. Hobdy,
A. Medeiros, and R. Shaw, pers.
comms., 1992), and fschaemum byrone
is potentially threatened by the animal
{HHP 1991011; R. Hobdy, pers. comm.,
1992).

Sheep (Ovis agries) have become firmly
established on the island of Hawaii
(Tomich 1986) since their introductian
almost 200 years ago (Cuddihy and
Stone 1990). Like feral goats, sheep
roam the upper elevation dry forests of
Mauna Kea {above 3,300 ft {1,000 m)},
including PTA, causing similar
to that of goats (Stone 1985). Sheep have
decimated vest arees of pative forest and
shrubland on Mauna Kea and continue
to do so as a rRaneged game species.
Sheep threaten the habitat of at least
two previously listed endangered
species as well as the following
proposed plant species: Hesperocnide

icensis, Portuleca sclerocarpa,
Silerme hawaiiensis, T jum
arenarium, end Zanthoxyfum
hawaiiense (Cuddihy and Stone 1990;
HHP 1991u4, HPCC 1990a, 1990b; Shaw
et »l. 1990; Stome 1985; K. Nagata and
R. Shaw, pers. comms., 1992).

Pigs (Sus scrofo) are anigi native
to Europe, narthern Africa, Asia Minor,
and Asia. European pigs, introduced to
Hawaii by Captain james Coak in 1778,
became feral and invaded forested arees,
especially wet and mesic forests and dry
areas at high slevations. They are
o present oa Kauai, Gahu,
Moiokad, Mati, and Haweii and inhabit
rain forests and grassiands. Pig hunting
is allowed om all islands either year-
rouad or during certasin months,
depending on the aree (Hawaii DLNR

n.d., 1985). While rooting in the ground -

in search of the invertebrates and plamt
material they eat, feral pigs disturb and
destroy vegetative cover, trample planats
and seedlings, and threaten forest
regenaration by damaging seeds and
seadlings. They disturb soil subsirates
and cause erosion, especially on slopes.
Alien plant seeds are disparead in their
hooves and coats as well as

their digestive tracts, and the disturbed
soil is fertilized by their faces, helpi
these plants to establish {Cuddihy 65
Stone 1990, Medeiros et al. 1986, Smith
1985, Stone 1985, Tamich 1986, Wagner
et al 1990). Feral pigs pose an
immediate threet to one or more
population of the following propassd
taxa: Clermontia lindseyana, Clermoatia
peleana, Colubrina eppasitifolia,
Cyrtandra giffardii, Cyrtandra
tintinnabuda, Hesperecnide

sandwicensis, Portulaca sclerocarpa,
Silene hawaiiensis, and Tetramolopium
areaarium (Bruegmann 1990; CPC
1990b; HPCC 1990a, 19913, 199141,
1991d2; . Lan, A. Medeiros, jotm Obata,
Hawaii Plant Conservation Center, and
W. Wagner, . comms., 1992).

One or mupr:T:pedes of 12 introduced
plants threaten 13 of the proposed taxa.
The original native flora of Hawnaii
consisted of about 1,000 tes, 89
percent of which were endemic. Of the
total native and naturalized Hawaiian
flora of 1,817 species, 47 percent were
imtroduced from other parts of the world
and nearly 100 species have becoms
pests (Smith 1985, Wagner et al. 1990).
Naturslized, introduced species degrade
the Hawaiiem lendscape and compete
with native plants for space, ligixt,
water, and nutrients (Coddihy and
Stone 1990). Some of these species were
brought to Hawaii by various groups of
peopte, including the Polynesian
immigrants, for food or culturel reasoms.
Plantation owners, alarmed at the
reduction of water resources for their
crops caused by the destruction of
native forest cover by grazing feral
animals, supported the introduction of
alien tree species for reforestation.

well Other were brougint to
Hawaii for their potential horticaltured
value (Cuddihy and Stone 1990,
Wenkam 1968).

Lantone comara (lantawe), brought to
Hawaii as an ornamentsd péant, is em
aggressive, thicket-forming shwrub which
can pow be found om all of the main
islands in mesic forests, dry shrabdands,
and other dry, disturbed habitats
(Wagner ef oi. 1990). One or mare
populations of each of the fedlowing
taxa are threatened by lantama
Colubrina oppositifofia, Nothocestrom
brews, and Zanthoxylum
hawaiiense (HHP 186104, 190108,
1891e1S, 1991016, 1991r4, 1991r12,
1991x11; HPCC 1891k, 1961h).
Leucaena {koa haclef, a
naturalized shiub which is sometimes
the dominaent species in lew alevation,
dry, disturbed aress an all of the main
Hawaiian Islands, threateas
Nothocestrum breviflorum (Geesnick et
%99.0;‘}1{? 1991512, lﬂ’CCLIQOlk).‘

a arach (Chinaberry), a smal
tree widely cultivated and natwralized
on mast of the maia Hawaiian Islands,.
threstens lum hawaiiease om
Kauai (HHP 1991211, Wagnaer et al
1990). Passiflora modlissimo (banana
poka), a woody vine, poses a serious
problem to mesic [orests on Kauai and
Hawaii by covering trees, reducing the-

amount of light which resches tress as
weoll as undessiury, and caueing demage
and death to trees by the weight of the
vines. Animals, especially feral pigs, sat
the fruit and distribute the seeds
(Cuddihy and Stone 1990, BEscobar
1990). Banana poka threatsns
Clermontia lindseyuna, Clermontia
pyruiaria, and Cynnea hamatiflora ssp.
carisonii (HHP 1991a3, 1991aa; RPCC
1991c1 to 1991c3). After escapin? from
cultivation, Schinus terebinthifolius
(Christmas barry) bacame naturalized on
most of the main Hawaiian Islands
(Wagner et al. 1990). It threatens
Cotubrina oppositifolia, Mariscus
fauriei, and Nothocestrum breviflorum
(HHP 1991e8, 199115, 199118,
1991g8, 1991r12; HPCC 1991b, 1991g).
Several hundred species of grasses
have been iatroduced to ths Hawaiian
Islands, many for animal ferage. Of the
approximately 100 grass species which
have become naturalized, 7 species
threeten 12 af the 22 propased plants.
Aadrepogon virginicus (broomsadge) is
a perennial, tufted grass which is
oatupalized an Oehu and Hawaii along
roadsides and in disturbed dry to mesic
forest and shrubland. This is a fre-
adapted grass which threatens Portulaca
sclerocarpe {Cuddiky and Stene 1990,
HPCC 1991}, O"Cannor 1990). .
Anthoxentham odorotum (swest
varnalgrass) is & parennisl, tufled grass
which has paturalized in pastures,
disturbed areas ia wet [orest, and
sometimes in subalpine shrubland on
Molokai, Maui, and Hawaii sud is a
threat to ide sandwicensis
(HPCC 1391e, O'Cannor 1990). Digitaria
ciliaris {Henry's crabgress) is an anaual
grass which forms thick mats. it has
naturalized oa all the main Hawaiian
Islands in lawns aad pastures and
threatens Ischaeesum byrane (HPCC
(19911. O'C‘m:.-tltl 1998). Halcos la:‘dus
common velvet grase), a perennial grass
natwalized on most of the maia
Hawaiian lslands in wet, disturbed sites,
(HPCC 19918, OConnor 1990).
Oplismeaus hirtellus (basketgrass) is a
perennial geass which is asturalized in
shaded masic valleys and forests and
sometimes ia wet focests oa most of the
main Hewaiian Llands. Mariscus feuries
is threatened by baskeigrass (HPOC
1991g, O'Coanar 1990). Pennisetum
clandestiamum (Kikuyu gress), an
aggressive, perenaial grass introduced te
Hawail as a pastuse grass, withstands
trampling and grazing and has
natuzalized oa four Hawaiiaa Islands in
dry (o mmsic forest. it praduocses thick
mats Whtihd::buk. omt 0::: plants end
revent their sesdlings
gﬂdﬂiahing and has been daclared e
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noxious weed by the U.S. Department of
Agriculture (7 CFR 360) (Medeiros et al.
1986, O'Connor 1990, Smith 1985}.
Kikuyu grass is a threat to Clermontia
lindseyana, and Zanthoxylum
hawaiiense (HPCC 1991a; A. Medeiros
and S. Montgomery, pers. comms.,
1992). Pennisetum setaceum {fountain
grass) is a fire-adapted bunch grass that
has spread rapidly over bare lava flows
and open areas on the island of Hawaii
since its introduction in the early 1900s.
Fountain grass is particularly
detrimental to Hawaii's dry forests
becausa it is able to invade areas once
dominated by native plants, where it
interferes with plant regeneration,
carries fires into areas not usually prone
to fires, and increases the likelihood of
fires (Cuddihy and Stone 1990,
O'Connor 1990, Smith 1985). Fountain
grass threatens one or more populations
of the following proposed taxa:
Colubrina oppositifolia, Isodendrion
pytifolium, Nothocestrum breviflorum,
Ochrosia kilaueaensis, Portulaca
sclerocarpa, Silene hawaiiensis,
Tetramolopium arenarium, and
Zanthoxylum hawaiiense (HHP 1991n3,
1991r5; HPCC 1990a, 1991h; §. Lau, S.
Montgomery, and P, Weissich, pers.
comms., 1992).

Because Hawaiian plants were
subjected to fire during their evolution
only in areas of volcanic activity and
from occasional lightning strikes, they
are not adapted to recurring fire regimes
and are unable to recover well following
a fire. Alien plants are often better
adapted to fire than native plant species,
and some fire-adapted grasses have
become widespread in Hawaii; native
shrubland can thus be converted to land
dominated by alien grasses. The
presence of such species in Hawaiian
ecosystems greatly increases the
intensity, extent, and frequency of fire,
especially during drier months or
drought. Fire-adapted alien species can
reestablish in a burned area, resulting in
a reduction in the amount of native
vegetation after each fire. Fire can
destroy dormant seeds as well as plants,
even in steep or inaccessible areas. Fires
may result from natural causes, or they
may be accidentally or purposely set by
hunters, other people, or military
ordnance or personnel. Vegetation
within PTA on the northwestern slope
of Mauna Loa is particularly vulnerable
to fire, as this is an area managed for
recreational hunting and used for
military training. The only known
population of Tetramolopium
arenarium occurs in Kipuka
Kalawamauna, and to protect this area
from fires, the U.S. Army has installed
firebreaks and now redirects ardnance

firing away from that kipuka. Planned
military maneuvers are now being
reevaluated in light of several Category
1 and listed endangered species within
the boundaries of PTA and an
Environmental Impact Statement is
being prepared for the area in response
to a court decision (Cuddihy and Stone
1990; Herbst and Fay 1979; R. Shaw,
pers. comm., 1992). Fire is a threat to
one or more populations of the
following proposed taxa: Colubrina
oppositifoﬁa. Hesperocnide
sandwicensis, Isodendrion pyrifolium,
Nothocestrum breviflorum, Ochrosia
kilaueaensis, Portulaca sclerocarpa,
Silene hawaiiensis, Tetramolopium
arenarium, and Zanthoxylum
hawaiiense (HHP 1991e15, 1991r5;
HPCC 1990a, 1990b, 1991b, 1991h; J.
Lau and K. Nagata, pers. comms., 1992).

Land development for housing and
commercial activities threatens
Pritchardia affinis and potentially
threatens the continued existence of
Isodendrion pyrifolium since it grows in
an area being converted to a golf course
(C. Corn, K. Nagata, and P. Weissich,
pers. comms., 1992),

Illicit cultivation of Cannabis sativa
(marijuana) occurs in isolated portions
of public and private lands in the
Hawaiian Islands. This agricultural
practice opens areas in native forest into
which alien plants invade after the
patches are agnndoned {Medeiros et al.
1988). Marijuana cultivation is
considered a threat to the integrity of
the habitat of Clermontia peleana
(Bruegmann 1990, CPC 1990b).

B. Overutilization for Commercial,
Recregtional, Scientific, or Educational
Purposes

Unrestricted collecting for scientific
or horticultural purposes and excessive
visits by individuals interested in seeing
rare plants could result from increased
publicity. This is a potential threat to all
of the proposed taxa, but especially to
Cyanea copelandii ssp. copelandii,
Isodendrion pyrifolium, and Ochrosia
kilaueaensis, each of which has only 1
or 2 populations and a total of 10 or
fewer known individuals or exist only
as cultivated individuals. Any
collection of whole plants or
reproductive parts of any of these five
species would cause an adverse impact
on the gene pool and threaten the
survival of the i

People are more likely to come into
contact with taxa which have
populations neer trails or roads or in
recreational areas. Alien plants may be
introduced into such areas as seeds on
footwear, or people may cause erosion,
trample plants, or start fires (Cuddihy
and Stone 1990). The following

proposed taxa have populations in
recreational areas or close to roads or
trails and are potentially threatened by
human disturbance: Clermontia
peleana, Clermontia pyrularia,
Colubrina oppositifolia, Cyrtandra
giffardii, Hesperocnide sandwicensis,
Ischaemum byrone, Nothocestrum
breviflorum, Portulaca sclerocarpa,
Silene hawaiiensis, Tetramolopium
arenarium, and Zanthoxylum
hawaiiense.

C. Disease or Predation

Axis deer, cattle, goats, or sheep have
been reported in areas where
populations of most of the proposed
taxa occur. As the taxa are not known
to be unpalatable to these ungulates,
predation is a probable threat where
those anirnals have been reported,
potentially affecting the following taxa:
Clermontia lindseyana, Cyanea
hamatiflora ssp. carlsonii, Cyanea
stictophylla, Hesperocnide
sandwicensis, Hibiscadelphus
hualalaiensis, Ischaemum byrone,
Mariscus fauriei, Nothocestrum
breviflorum, Ochrosia kilaueaensis,
Portulaca sclerocarpa, Silene
hawaiiensis, Tetramolopium arenarium,
and Zanthoxylum hawaiiense. The lack
of seedlings of several of the taxa and
the occurrence of some populations or
taxa only in areas inaccessible to
ungulates seem to indicate the effect
that browsing mammals, especially
cattle and goats, have had in restricting
the distribution of these plants.

Of the four species of radents which
have been introduced to the Hawaiian
Islands, the species with the greatest
impact on the native flora and fauna is
probebly Rattus rattus (roof or black
rat), which now occurs on all the main
Hawaiian Islands around human
habitations, in cultivated fields, and in
dry to wet forests. Roof rats, and to a
lesser extent Mus musculus (house
mouse), R. exulans (Polynesian rat), and
A. norvegicus (Norway rat) eat the fruits
of some native plants, especially those
with large, fleshy fruits. Many native
Hawaiian plants produce tlieir fruit over
an extended period of time, and this
produces a prolonged food supply
which supports rodent populations.
They also damage fruit of Pritchardia
affinis (Beccari and Rock 1921). It is
probable that rats damage the fruit of
Ochrosia kilaueaensis, which has fleshy
fruits and occurs in areas where rats are
found. There is direct evidence that rats
feed on Clermontia peleana, and, since
rats are found in remote areas of most
islands in Hawaii, it is likely that
predation occurs on the other proposed
taxa of Clermontia and Cyanea,
potentially affecting Clermontia
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lindseyuna, Camentia pyruicris,
Cyunea copelandii 1 copelandsl,
Cyanea ii amd

suctophjdh @POC 1908x; §. Lan, pecs.
com!l~ 1998).

bomﬁknmaﬂbn&dutﬁﬂm 18
mm) i length wirich bnrews ixto
branches, imtroduces a pathoganic
fungus as food for s larven, and lays its
eggs. Twigs, branches, and even the
entire plant can be killed from such an
mfestagg;:' bB':ack twig borer is kndown to
wach ina oppositifolia and s a
threat to this species {Cuddihy wnd
Stome 19508; HHP 1991e0, 1991218),

Pntdudnaﬁ'mubmnhh
susosptible ® lethel vellows, which isa
bacweriadike organism producing
diseass in mamy pairns. This dissesw is
oot yet in Haweit, but if it sver is
accidentadly introdeced oa plant
mateniad beougist into the State, it is a
potential threat to this ies. In
addition, cmbtivated i
areas satside Haweii :nay be afiocted by
the disesss (Huil 1980).

D. The Inadeguacy of Existing
Regulatory Machanisms
Msmupn:‘dw:
stakes, “Any specios of aquatic
wildlife, or land pleat that bas bosm

pumhth(w)w
Species Act sball be deemed 20 be an
and species under the
provisions of this chapter *+ * * GRS,
sect. 1850—4(n)). Fedeyel listing would
autematical ly inwoke listing nnder
Haweii State law, which peohibils
takimg of endasgescd plests in ths Stxte
and encourages cansarvation by Shale
ageacies (HRS, sect. 1950-4).

None of the 22 preposed taxa is
passently lisind as an endangeesd
speciss by the Stals of Hasraii. Fiflsen
of the 22 sed 4axa have
populstions -on privately onmsd
land. Two taxa, Cyswea shipaass and

Comnen stictophyila, ass found
exdudnly-pnmlnd.ﬂum
populstion of each ma sxcept Cranea
shipseomi, Cranea stictoph Silene
hawaiieasis, snd
hawaiiesse sccurs om State jemd.
Colubring oppesitifolia, Qpumen
copdmdnup cope jamsiti, Cystondes

tintiny abafs, and

Bde-nmbynma-d:han-

mars population locsted in Sidle
bh-ldAm&ulwu.-ubmh
seabird sanctwary, whick heave 2ies and
reguiations for the jon of
resources fiisenii DLNR 1881; HRS,
smals. 18304, 104-5, 1854, and 163
8). However, the see didficait
to enforas becmes of dinsited pessessnel.

Oue or mare of ot iount 18
of the 22 propesed tavm leceted en land
clasified within corservation districls
and owned by the State of Heweil or
private companies or individuals.
Regardless of the owaer, lands in these
districes, among other o

a8 necessary fer the protection
of endemic bivlogical resousrces end the
maintenance or snhencement of the
conservatien of netural sesources.
Achvi‘bupummodhowuruﬁon
districts are chosen by how

4), Bgfmndedsiunsxhum*thmnqm
are made, the impact of the proposed
rechassification on *‘presermtion or
maintenance of natarsl
systams or habitat” (fIRS, sacty. 2058,
205~17) as wall as the maintenance of
natural rasources 1s required to be taken
{nto account {HRS, sects. 205-2, 205-4).

For any proposed land uuchmp
which will accur on

land, wﬂ)hhmdqlhpuarwhdoby
county or Stals fusss, ar will ocour
mihinhnddamﬁndummmhn

required to detarmine whether or not
the environment will be significamly
affocted (HIRS, cha 3‘3) ER Is found
that am sction will

effect, preparation of & full

aulomatically loling,
would alse irigger ihess other Siste
regulations pretecilag the plands.
Stade iows ssisting ts the csnservetion
of vesousces alicw for the
of imad 55 wail as the:

acquisition
development and M of

pregeums concecning the conssrveiion

of biological sussusces FIRS, sect.
1950-5fal}. The Stale aise wey enter
it gpaements with Fedesal sgeucies
to ssleninister snd manage sny wses
rﬁhﬁm -

protndbdm qu:bcn

sect. 1WS0-3ich. & wware o ecowr,
funvds for Seses acttvities could be made
ivaﬂdbtﬂundi- lot&ol‘bd-;lh
dmww
Hawaii DLNR is mandated to imitiete
chenges in couserwaticn district
boundaries %0 mxctade “vee hebitat of
raxze native species of flors and favne
within the conservetion district” (123,

ageaciss howe psograras w locate,
scadicetn, and deter marijuase
cultivation, which is a threst to one of
the psopoeed toa CPC 1990b). Deapite
the sxistsmon of verions Siaw lewe snd
which give protection te
Hawaii's mative their
endoccernent is di dae to Smited
sad parsomnel. Linting of thess
22phnthn‘:uidnd-x-ld
supplament an vaileble
umgler the State Act sndd other lews. The
Federal Act wonild effer additiona)
proéechisn % thess 22 taxs bocxune, if
they wane to be listesl os wndangarad, it
wouldhtvhhtmd‘ﬂ:mm
n te semowe, Cut,
gre?oacroym ndahliz’.nmn
F-‘JW in knowing

violatian of Stete law er reguistien or i
the osurse of any violslien of e Sisle
criminal trespass law.

E. Other Natural or Menmade faciers
Affecting Rts Conliwued Exictence

The small numbars of populations
and individuals of mest of these taxa
increase the potential for extinction
&om mx:hulicavum‘!‘hanmlmdgm

mnlnmm rvprodudtiva vigor, or

envtmnmauulﬂmnhnucuﬂd

i o by e et

pulatlun.ﬂ:hmﬂununma)w
thmtm‘mdthnnhnbatng
glmmuad(s'a Qm;,mg‘

38D,

copeland¥i, Cyanea shigenanii,
bdudﬁmpyrmgbﬁm.mn
arenarfmm, wre Sown from a
population. Seven other
;-m&g’umfhm
tasen are sstimated to mxrmber o more

o

Nat-dchq-bw-d
substrate can repult in the Jeuth of
individual plenfis as woll a3 e
destraciion of thair Salbiet. This

alfocts e aotivvand

ofhien o popuintous with
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limited numbers and/or narrow ranges
and is often exacarbeted by human
disturbance snd land use practices (See
Factor A.). Landslides produced by
burrowing seabirds in aa offshore islst
population of Ischaemmum byrone are a
potential threat to that species (HHP
1991010; R. Hobdy, pers. comm., 1982).
Flooding is a threat to Clermontia
geleana, which often grows in a riparian
abitat (Bruegmann 1990, CPC 1990bj.
A population of Ischaemum byrone is
presumed to have been destroyed by
volcanic activity, and another
population is affected by drifting black
sand (HHP 199103; C. Lamoureux, pers.
comm., 1992). Silene hawaiiensis is also
considered to be immediately
thmﬁmed by volcanic activity (HPCC
1981j
The Service has carefully assesssd the
befst scientific mﬂb commle reg:'filzg the
information avai i past,
present, and future threats faced by
these taxa in determining to propose
this rule. Based on this svaluation, the
preferred action is to list these 22 plant
taxa as endangered. Sixteen of the taxa
roposed for listing number no maore
pthn sbout 100 individusls and/or are
known from $ or fewer popuiations. The
i? tt;a;ua are thmt::id by ane or more
following: tat degradation
and/or predation by axis deer, cattle,
goats, insects, pigs, rats, sand sheep;
competition from alien plants; fire and
natural disasters; human and military
{mpacts; and lack of loﬂl protection or
difficulty in enforcing laws which are
already in effect. Small population size
and limited distribution make these taxa
particularly vulnerable to extinction
and/ar reduced reproductive vigor from
stochastic events. Because these 22 taxa
are in danger of extinction throughout
all or a significant portion of their
ranges, they fit the definition of
endangered as defined in the Act.
Critical habitat is not being propased
for the 22 taxa included in this rule, for
reasons discussed in the ““Critical
Habitat" section of this proposal.

Critical Habitat

Section 4(a)(3) of the Act, as
amended, requires that, to the maximum
extent prudent and determinable, the
Secretary designate critical habitat at the
time the species is determined to be
endangered. The Service-finds that
designation of critical habitat is not
presently prudent for these taxa. Such a
determination would result in no
known benefit to the taxa. As discussed
under Factar B in the “Summary of
Fectors Affecting the Species,” the taxa
face numerous anthropogenic thrests.
The publication of precise maps and
descriptions of critical habitat in the

Federal Royister and local newspa
as required in a proposal for uiﬁcng’,
habitat would increass the degres of
threst to thess plants from taks or
vandalism and, therefore, could
contribute to thsir decline and increase
enforcement problems. The listing of
these taxa as publicizes the
rarity of the plants and, thus, can make
these plants attractive to researchers,
curiosity seekers, or collactors of rare
plants. All involved parties and tha
major landowners have been notified of
the location and importance of
protecting the habitat of these taxa.
Protection of the hahitat of the taxa will
be addressed through the recovary
process and through the sectioa 7
consultation process. There are several
Federal sctivities within the currently
known hahulxzzu of these gfht:u. QOne or
more ions of 10 e proposed
taxa axl?:i)camd on fedarelly ognnd
and/or managed land. Four taxa are
located in Hawaii Volcanoes National
Park on the island of Hawaii and ons
taxon in Kalaupapa NHP on Malokai.
Six taxa are located on military lands,
including ane species on Makua
Military Reservation on Oahu and five
taxa on PTA an the island of Hawaii,
Two taxa are found in Hakalau Forest
National Wildlife Refuge on the island
of Hawalil. A population of one taxon
occurs at a U.S. Coast Guard

on Maui. Federal laws already protect
all plants on federally owned and/or
managed land from or removal.
The Service finds that designation of
critical habitat for these taxa is not
prudent at this time. Such a designation
would increase the degree of threat from
vandalism, collecting, or other human
activities and is unlikely to aid in the
conservation of these taxa.

Available Conservation Measures

Conservation measures provided to
taxa listed as en under the
Endangered Species Act include
recognition, recovery actions,
requirements for Federal protection, and
prohibitions ageinst certain activities.
Recognition through listing encourages
and results in conservation actions by
Federal, State, and private agencies,
groups, and individuals. The
Endangered Species Act provides for
possible land isition and
cooperation with the Staté and requires
that recovery actions be carried out for
rocuired of Fodaral apncies and the
required of F agencies an
prohibitions against certain activities
inveolving listed plants are discussed, in
part, below.

Section :'g:).:lf the Act, as am:lndod.
requires F agencies to evaluate
their actions with respect to any taxon

that is proposed or listed as en
and with respect to its critical habitat,
if any is being designated. Regulations
implementing this interagency
cooperation provision of the Act are
codified at 50 CFR part 402. Section
7(a)(4) of the Act requires Federal
agencies to canfer info with the
Service on any action that is likely to
jeopardize the continued sxistence of a
proposed species or result in
destruction or advm'sel e modification of
proposed critica itat. I a species is
listed subsequently, section 7{a}(2)
requires Federal agencies to insure that
activities they authorize, fund, or carry
out are not likely to j dize the
coatinued existence of such a species ar
to destroy or adversely modify its
critical habitat. If a Fedaral action may
affect a listed species or its critical
habitat, the respoosible Federal agsncy
must eater into formal consultation with
the Service. Federal agancies that would
become invelved if any of their
activities may affect these 22 species
include the National Park Service,
Department of Defense, Fish and
Wildlife Service, and the U.S. Coast
Guard. Thare are no othsr known
Federal activities that accur within the
present known habitat of these 22 plant
taxa. :
The Act and its imp
found at 50 CFR 17.61,
17.82, and 17.63 for endangered plants
set forth a series of general prohibitions
and that apply to all
endangered plant species. With respect
to the 22 plant taxa pro to be
listed as endangered, all of the
prohibitions of section 8{a}(2) of the Act,
implemented by 50 CFR 17.61, would
apply. These prohibitions, in part, make
it illegal with respect to any endangered
plant for any subject to the
jurisdiction of the United States to
imgm or export; transpart in interstate
or foreign commerce in the course of a
commercial activity; sell or offer for sale
in interstate or foreign commerce;
remove and reduce to possession any
such species from areas under Fedaral
jurisdiction; maliciously damage or
destry any such species on any area
under Federal jurisdiction; or remove,
cut, dig up, damage, or destroy any such
on any other aree in
violation of any State law or regulation
or in the course of any viclation of a
State criminal trespass law. Certain
exceptions apply to agents of the
ce and State conservation
The Act aad 50 g 17.62 an$l7.63
also provide for the issuance of permits
to carry out otherwise prohibited
activities involving en plant
species under certain circumstances. It

e8.
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is anticipated that few trade permits
would ever be sought or issued. The
taxa are not common in cultivation nor
in the wild, and only one taxa,
Pritchardia affinis, is known to be in an
active program of cultivation.

Requests for copies of the regulations
concerning listed plants and inquiries
regarding prohibitions and permits may
be addressed to the Office of
Manaogement Authority, U.S. Fish and
Wildlife Service, 4401 North Fairfax
Drive, Room 432, Arlington, Virginia
22203-3507 (703/358-2104; FAX 703/
358-2281).

Public Comments Solicited

The Service intends that any final
action resulting from this proposal will
be as accurate and as effective as
possible. Therefore, comments or
suggestions from the public, other
concerned governmental agencies, the
scientific community, industry, or any
other interested party concerning this
proposed rule are hereby solicited.
Comments particularly are sought
concerning:

(1) Biclogical, commercial trade, or
other relevant data concerning any
threat {or lack thereof] to these taxa;

(2) The location of any additional
populations of these taxa and the
reascns why any habitat should or
should not be determined to be critical
habitat as provided by section 4 of the
Act;

(3) Additional information concerning

{4} Current or planned activities in the
subject area and their possible impacts
on these taxa.

The final decision on this proposal
wilil take into consideration the
comments and any additional
information received by the Service, and
such communjcations may lead to a
final regulation that differs from this
proposal.

The Endangered Species Act provides
for one or more public hearings on this
proposal, if requested. Requests must be
received within 45 days of the date of
publication of the proposal. Such
requests must be made in writing and
addressed to the Field Supervisor (see
ADDRESSES section).

National Environmental Policy Act

The Fish and Wildlife Service has
determined that an Environmental
Assessment or Environmental Impact
Statement, as defined under the
authority of the National Environmental
Policy Act of 1969, need not be
prepared in connection with regulations
adopted pursuant to section 4(a) of the
Endangered Species Act of 1973, as
amended. A notice ocutlining the
Service’s reasons for this determination
was published in the Federal Register
on October 25, 1983 (48 FR 49244).

References Cited

A complete list of all references cited
herein is available upon request from

Author

The author of this proposed rule is
Zolla E. Elishoff, Fish and Wildlife
Enhancement, Pacific Islands Office,
U.S. Fish and Wildlife Service, 300 Ala
Moana Boulevard, room 6307, P.O. Box
50167, Honolulu, Hawaii 96850 (808/
541-2749).

List of Subjects in 50 CFR Part 17

Endangered and threatened species,
Exports, Imports, Reporting and
recordkeeping requirements, and
Transportation.

Proposed Regulations Promulgation
PART 17—{AMENDED]

Accordingly, it is hereby proposed to
amend part 17, subchapter B of chapter
1, title 50 of the Code of Federal
Regulations, as set forth below:

1. The authority citation for part 17
continues to read as follows:

Authority: 16 U.S.C. 1361-1407; 16 U.S.C.

1531-1544; 16 U.S.C. 4201-4245; Pub. L. 99—
625, 100 Stat. 3500; unless otherwise noted.

2. It is proposed to amend § 17.12(h)
by adding the following, in alphabetical
order under the families indicated, and
by adding two new families,
“Plantaginaceae—Plantain family" and
“Portulacaceae—Purslane family,” in
alphabetical order, to the List of
Endangered and Threatened Plants:

§17.12 Endangered and threatened piants.

the range, distribution, and population  the Pacific Islands Office (see * * * * *
size of these taxa; and ADDRESSES abave). (h) = = =
Scientific name == Common name Histonc range Status When listed kag'habi. sp“’i‘.d:‘

Apownacaae—'Dogbane family: | ) ) | ] |

Ochrosia l:;laueaensis ............ 'Holel . ................ USA (H.l) . E ) NA. NA
Arecaceae—P;lm tamity o | ) . '

prichardia affis ........... LOUMY USA (MY o ' NA NA
As!eraceae—A;xer family: . ) ‘ : | ’ )

Telramolo;ium arenanum ..., .Nono ) U.S.A (P;I) “. E ) NA' NA
Campanulacae.—selmowar famity: ) | ) | ) |

Clenmntia' lindseyana ............ .Oha wai . ................. U.S.A. (H'l) " . € ) NA' NA

Clen'nonxl.; pelgana ................ .Oha wal . ................ USA (H.l) . E ) NA. NA

Clo(monua. DYPUIAME ... tom wai ................. USA (H.I) _ E . NA NA



Federal Register / Vol 57. No. 243 / Thursday, December 17, 1992 / Proposed Rules

59969

Scientific namne

Common name

Historic range

Stas  Whenisteq Crical heok

Cyanea copelandii  ssp.
copeland¥.

Cyanea  hamatifiora  SSp.

Caryophyliaceae—Pink tamily:

Sillene hawsilensis ..._.............

Cyperaceae—Sedge family:

Cyrtandra tininmnabuia ............

Ptantaginaceae—Plantain tamiy:
Plantago hawaiensls ...............

foaceae—Grass family:

Thamraceae—Buckthom family:
Colubnna .oppcsum ..........
:.Atacsae—C.:;;s famly:
Zanmcxyn:m hawaw R
%rz;ra:eaa—rl-ghtsr\ade famfty:
Nomoces::'um brevificrum ...
umcaceae—N;tM family:
'-/as.pe/ocr.-de sardwicersis ..

Violaceag— Vel ‘amily:

Laukahi kuatwwd . ... ..

AB

USA (HD) e, E

....................... USA (HD oo E

U.S.A (M)

USA (H) oo E

........................ USA (H) oo . €

- . .

. . .

e USA (M) e E

e USA ) oo E

. . .

. - .

USA (M) oo €

. . -

USA (HD ... E

.................. USA (HY v E

. . .

rermemeee USACH) s E

. . .

e USA (M) e E

NA

NA

NA

NA

NA

NA
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Species
Histonc range Status  When lisieq C'Mical habk  Soecil
Scienttic name Common name ed at nies
Isodendnon pyrifclium ... ... Wahine noho kuld ..o CSA (HD) v E NA NA

Dated: November 27, 1392,
Bruce Blanchard,
Acting Director. Fisk and W:illdlife Service.
[FR Doc. 92-30518 Filed 12-16-92: 8.45 am}
BILLING COOE 43105564
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