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I. Introduction

. Inm 1794, Vancouver expedition ‘botanist Archibald Menzies collected a

- previously unknown leguminous’ vine from  the forested slopes of Mauna

Loa, Hawai'i., The name Vicia grandiflora was conferred upon the plant
in the initial description of the new species. But due to a subsequent

nomenclatural invalidation, the original binomial designation was later

amended to V. menziesii Sprengel (I826). Since the time of 1its -

discovery, the species has been referred to by a variety of vernacular
names; frequently cited are "Hawaiian vetch" and "Hawaiian wild
- broad-bean'" (Lassetter and Gunn 1979). - This species was. listed - as

endangered in 1978 (Federal Register, April 26, 1978; 43 FR 17916).

A vigorous perennial liana, V. menziesii extends upward into the
subcanopy of the native forest, often exhibiting extensive lateral
branching. Stems of 20 m length have been alleged. An -individual.
plant has been known to bear as many as 235 flowers in as many as 39
discrete inflorescences (Ral.p".ﬁ; "EE al. - 1986). The flowers ' are
frequently visited by native birdé, especially the 'I'iwi (Vestiaria

coccinea) and 'Amakihi (lLoxops virens) (Ralph 1978, Ralph et al, 1980). -

The possibility of an avian pollinator for this specles ‘is consistent
with the relatively large size ‘of the floral: corolla and of:its

conspicuous pink-rose pilgmentation.



Species distribution

In spite.of the distinctive inflorescence and foliage of V. menziesii,
the number of extant herbarium specimens and published references. to
the species' original habitat and. distribution is very limited. This
paucity of specimens and citations 1s indicative of the rarity of the.
. .species . since European settlement of Hawai'i, though there exists a

contrary account by MacCaughey (1916) contending that the plant was a-
characteristic component of the high mountain . flora at least until the
beginning: of this century.. The available evidence -indicates that V.
menziesii has always.: been 'of rather limited range. Even. bhefore
extenéive'modification of ‘upland forests 1t was only definitely known
from the wmontane forests.of Mauna Loa and Mauna Kea on the island of

Hawai'i. It appears to be extirpated from Mauna Kea.

The original type specimen of Menzies was collected along the present
' day 'Ainapo Trail .(Fig. 1), from an area on southeast Mauna Loa
referred to as 'Anipe'ahl . on péﬁﬁemporary topoéraphic maps. Menziles'
~ journal sgpecifies' that the collection locality was: situated near the
| forest edge at-an altitude of 6,500 feet (1980 m) (Menzies 1920). The
‘next record of the species was a collection from the forests of the
ad jacent Mauna Kea by James Macrae (1922) .in 1825, . Substantiation for
the presence of V. menziesii on this second mountain was -further
provided by the collection of sterile material by members of the U.S.
Exploring Expedition in 1841 (Gray 1854). This collection came from an
area possibly in the geuneral vicinty of the Macrae sighting. The Jules

Remy collection of 1851-1855 represents the last record of the species
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before 1900, It is believed that Remy's specimen was obtained from the .
slopes of Mauna Loa -- perhaps from the same population originaily

: discovered by Menzies (Warshauer and Jacobi 1982).

In 1915, Bishop Museum botanist__Charles Forbes (1915) reported
encountering a total of 24 Eliié plants in the Pu'u Kipu-Palakea~Pu u
Kulani area.‘ Subsequent to the Forbes account, 50 years passed during
_which the specles went totally unrecorded despite several concerted
attempts to relocate it.*i:The situation led to speculation among
various 'botanical authorities::that this unique .endemic had. been;
extirpated. However; in 1974,&3 small Vicia population was located in -
a section of the Kilauea Forest 300—400 m northeast of the Palakee
fence 1ine at an elevetion of 1, 590 m (5,200 feet) (Warshauer and
Jacobl 1982)f Shortly after this discovery, a concentration of about
85 individuals was discovered on nearby Keauhou Ranch during the course
of a forest bird study which wes bedng conducted some 1.5 km
west—northwest of Pu'u Lala'au (Fig. 2) (Ralph et al. 1980). In July
1978, a botanical survey established the existence of an additional 25
plants within the area of a silviculture prOJect between the bird study

site and the Palakea fence line (Corn,. et al, 1978).

Recent intensive field work by the State Division of Forestry and
Wildlifeﬁ(DbFAﬁ)'in'the Keauhou_Ranch—Kilauee'Forest area has expanded
the known distribution of E,' menziesid.:(Clerké et al. _1983). An
additional group' of colonies was discovered. just upslope from the
previously known colonies, in an area between 5,700 and 6,080 feet

elevation. A total of 706 plants in 114 coloaies were found in 1980;
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602 plants in 93 colonies on the Keauhou Ranch, 104 plants in- 21
colonies in the Kilauea Forest (Clarke et al. 1983). Actual numbers
for the Kilauea Forest may be highef than 104; visibility here 'is poor

and 1little time was spent off the transects (Clarke et é_l. 1983).

Since this survey in 1980, areas within the upper Keauhou Ranch have

been severely impacted by logging activities. Based on extrapolation

of these most receat data, current estimates place the size of the.

extani popixlation 0f the specites roughly _b:_a_.tﬁéen 1,500 and 2,000 plants

(Clarke .EE _51.' 1983). Despite extensiyer-Seérches. elsewhere, V.,

menziesii has appareqtly disappeared;ffom.all of its fofmer historical

range exde?t this 1,600 hé area in the Keéuhou-Kilauea region of

northeast Mauna Loa.

Habitat réquiremedts

The ecology and biology of V. menzlesii are not well known., Certain of
the species' requirements can. be inferred;..hbwever, from scientific
litérature and frqm the resulfs of several, intensive field surveys in

the habitat in which the species has been recently found. At present,

- Vicia is.found almost exclusively In a primarily mesic montane forest

“dominated by Acacia koa (koa) and Metrosideros collina ('ohi'a). Thié

native ecosystem represents a narrow, transitional ecotone between
closed-canopy rain forest and more open, xeric communities of lower

stature (Warshauer and Jacobl 1982)., Clarke et al. (1983) characterize

the habitat occupied by V. menziesii as closed-canopy koa-'ohi'a-hapu'u

forest or open-canopy koa-'ohi'a forest. Based on 1954 aerial:photos,




apparently most of this area, dincluding the presently open-canopy

forest, was formerly a closed—canopy koa-'ohi'a forest.

Historical accounts suggest that V. menziesii is normally restricted to
such an ecotone distribution. Reports by early authors place the
specles within the upper mgrgins of the forests on Mauna Loa and Mauna
Kea, where there is a gradation in community structure from Fforest to
scrub vegetation., Known past and ﬁrésent distribution also suggests
that the species 1is restricted in elevational range. = Its occurrence
has been reliably established only in the elevations between 1,470 and
1,990 m (4,780 and 6,500 feet). The existence of an altitude
constraint is further supported by the complete absence of a record for
V. menziesii on Hualalal and leeward Mauna Loa, where the mesic montane
communities are located at considerably lower elevations than that from

- which Vicia is presently known. Although the ecological amplitude of
the plant is not precisely known, Hillebrand's (1888) countention that
this species could formerly be found up to the 2,440 m (8,000 feet)

level, and Skottsberg's (1931)qéléim of an exténsion to 2,500 m (8,200
feet) are questionable. Such accounts have not been substantiated by
actual collections, and are 'questionable in nimplying a species'
- penetration into the "arid region above the atmospheric thermal

inversion at 2,100 m (7,000 feet) (Warshauer and Jaéobi 1982).

The possibility that V. menziesii is capable of a wider distribution
than presently believed cannot be completely discounted; however,
several thorough surveys have been conducted within suspected habitat

- with negative results. Although a small number of individuals may have



gone unnoticed it appears that the only significant extant population

is in the Keauhou-Kilauea. area. . The reconstructed former range of the

specles is illustrated in Figure 1.

Present status and threats

The apparent drastic reduction in the distribution of V. menziesii

. since the early  1800's has ©been accompanied by a. pervasive

deterioration and elimination of its habitat. In nearly all cases, the

_environmental - permutations assoclated with the species'’ decline are.

directly attributable to the activities.of exotic ungulates. Since

herbivory by'vertebrates was never a selective force in the -evolution

of the Hawaiian flora, native specles tend to be extremely susceptible

to  browsing, grazing or trampling by mammalian therbivores.

. Consequently, when such animals were introduced into the Islands,:the

flora of the native ecosystems was severely disrupted. Tomich reports

that FRuropean exploration was accompanied by the ingress. of cattle,

-sheep, goats, pigs, into the uplands of the island of Hawai'i. The

lack of any natural predators or diseases to control these animals
allowed the development of large feral populétions (Tomich . 1969).
Within the montane habitats, the influence of exotic mammalian

herbivores rapidly induced a variety of radical environmental changes.

As a typical. effect, the rooting and browsing activities of ungulates
regsulted in extensive disturbance of the understory component in native

forests. This has resulted in an array. of microclimatic modifications.

. This situation fostered the invasion and proliferation of exotic plants




‘in the forest communities and was responsible for a denial of habitat
to certain specialized native forms. Direct consumption of plants by
herbivores further contributed to the decline  and extirpation of a
number of ondemic flora.‘  Because of protracted intérmittent cropping
of the seedlings and suckers of tree species, entire areas of forest
were denuded, Recruitment of new individuals into the population was
- insufficient to replace normal attritional losses within mature stands.
This resulted 1in’ severe disruption of ‘the native ecosystems with the
‘loss of numerous endemics and thecestablishment'of many exotics (Rock

1913).

On some parts of Mauna Kea, the Impact of animal introductions was
particularly damaging. ' The continuity of -the montane forest on the
windward slopes allowed the progressive expansion of herbivote-degraded
~areas as ungulates dispersed outward from  initial population
concentrations. ~Cattle, pgoats and pigs had the largest impact;’ In
1825, Macrae (1922) noted that replacement of indigenous forest cover
by open savanna was already*’évident ‘at hiéher elevations on the
mountain. Forest fires and logging operations contributed to further
decline of the Vicia habitat. ‘Some time following the last Mauna Kea
collection: in 1841, the plant apparently was extirpated from: this

portion of its former range.

On Mauna Loa, the structure and composition of the native forest were
also altered by the introduction of ungulates. However disturbance was
less severe than  that on Mauna Kea, presumably because ‘the wontane

~forest communities of Mauna Loa were" dissected by recent lava flows



extending = onto the lower slopes. :The interposition of relatively

10

barren flows between areas of forest has served as a partial impediment

- to free movement of herbivore populations (Warshauer_and Jacobi 1982),
. This dissection of: potential Vicia habitat contrasts sharply with the
~situation with Mauna Kea, where the cessation of volcanic activity
beyond historic time had permitted development of several vegetation
types 1n a relatively continuous belt about. -the summit.  The
heterogeneity of the mesic:  zone on Mauna Loa's northeast Fflank is

,believed to account for the persistence of the Vicia in this region,

The effects of exotic mammais continue to threaten the species. Most
of the existing Vicia concentrations in the ‘Kilauea-Keauhou parcels
remain subject to foraging. by wild pigs and grazing cattle. Due to
their pro#imity to ranching operations, the Kilauea subpopulations are
further threatened by the periodic. entry of cattle into the  forest
habitat. Animal predatioﬁ continues to have an adverse effect on the
Keauhou colonies as demonstrated by .the restriction .of most of the
extant 1individuals to sites protected from hérbivore access. In the
survey of the silviculture tréct,.for example, V. menziesii was found
to be rooted invariably where fallen logs formedran effective barrier
against cattle and to some extent, pigs. Fifty-three percent of the
known colonies (70% of the individual plants) on the Keauhou Ranch and
67% of the known colonles (84% of the individual plants) in the Kilauea
Forest are found. within these. log jams.. By contrast only 1 percent of
the known colonies on the Keauhou Ranch. and 5 percent of the known
colonies in the Kilauea Forest are rooted in‘areaé.without barriers to

~ungulates and none. of these K were flowering (Clarke- et al. 1983).




Qualitative observations also indicate that presumed herbivore losses

are accompanied by an animal-caused inhibition of forest regeneration.

Beginning in 1957, the selective logging of koa on ‘Keathou ranchland
has also contributed to the deterioration of the Vicia habitat.
" Disturbances to community structure resulting from logging activities
currently extend through virtually all of the speciles' present_fange in
the "Pu'u Lala'au area. Recently, the development of a silviculture
project in this vicinity has further impacted occupied habitat of V.
" menziesii. As part nf'this'prcjéét, 200 ‘acres of koa~'ohi'a forest
have been bulldozed in what is now realized to have been the central
portion of the known Vicia range. Althougﬁ most of the kanown colonies
fn this 200 acre area were allowed a small buffer of standing
vegetation, these colonies have now éppafeﬁtly died (USFWS pers.
comm.). In spite of the proldnged'histofy of habitat chénges in the
Kilauea-Keauhou region, the possibility that a general floristic
‘recovery 1s still'possiblé'is shown' by the spontadeous_rehabilitation
of adjoining’ areas upon suéﬁéﬁsion of a11 ¥Logging and herbivore
influences (Warshauer and Jacobi 1982). Howeve;, the 1likelihood of a
species restoratlion continues to decline. The petSiétent“effects of
herbivbres;'poﬁential'new introductions of'aggreséive'weed plants, and
other negative habitat influences are expected to produce a progressive
depletion 1in the size and reproductive capacity of  the existing

population.

Rodents also have a role in the mortality of some established Vicla

plants. 'Herbst_(pers;'COmm;) has obséfvéd'plants.wﬁbse main stem was

11




chewed off at ground level by rodents. Rodent damage was noticed at
13%2 of the ranch colonies by Clarke et al. (1983).. Insects may also
cause problems. The overall effect of rodents on Vicia is not clear,

but some believe it could be significant.

In addition to the factors previously.discpssed, volcanic eruptions and
subsequent wildfires must be considered as. part of the spectrum of
threats. The surviving Vicia populétion is located in close:pfoximity
to’Mauna-Loa's northeast rift zome, which is a major locus of yolcanic
~activity on the island of Hawai'i._ Lava flows emanating from_th;s rift

source. could overrun habitat essential to V., menzlesii, resulting in a

12

serious population decline or extinction, the recent (March 1984) lava

.flow from Mauna Loa came within 8 km of the only extant population of
_Vicia. Due to the species'_ localized distribution, fires have the

potential of exefting_similar effects.

Exotic vegetation often invades disturbed . habitats such as those
described above, Some speciéé"ére inteﬁtion;lly introduced {(e.g. to
éreate pasture) but most exotics become established through their own
dispersal and colonization abilities. The vigoroﬁs_exntic plants, once
well established, may preclude any regeneration of Vicia under wild

conditions.

The precarious nature of the present situation has been acknowledged

through official recognition of endangered status for V. menziesii

(USDI 1978). This species remains endangered in light of the range of

threats arrayed against the plant, the declining population numbers,




and its restricted distribution. The uumﬁer of individuals currently
estimated, although more encouraging than previously thought, tends to
draw attention from the more crucial factors which affect fhe .status of
the species. The restricted range and array of threats which continue
to operate are the primary basis of concern. 'Ailriéhéiniﬁg'indi#iduals
are preséntly ornpofentiallyrsubjéct to these threats. The limited
pumber of reproducing individuals is additional evidence of a stressed
‘population, Only 13 tbfléfpefcént af"thé colonies had plants in flower

or frﬁif.during:the State DOFAW'éufvéjgaand'all were found within the

13

 protection of log barriers (Clarke et al. 1983). 1In light of the |

present status of this species and the threats facing 1it, it is
apparent that immediate action is neceséary' to prevent eventual

'extinction.




I1. Recovery . ...

A, Objective:.r

The recovery plan for V. menziesii delineates those actions which are

14

regarded as necessary to effect restoration of the species as a viable

and self-sustaining member of its ecosystem, The objective of this

plan is to accomplish certain ,goals which will move this species

towards fecovery. The data are  Insufficient to quantify recovery

objectives at this time. The 1pterim objegtive_will_be:tq identify,

secure, and  maintain all existing populations and not allow the

populations to decline further. With additional research. and

investigation detailed in this plan, recovery goals can be further

defined at a later date.

B. Step—down Outline

1. Protect existing Vicia habitat from further degradation,

11. Identify essential habiltat,

12, *Secure property comprising essential habitat.

* Securing habitat refers to any number of means for assuring that
management of the habitats in question will, as a primary concern,
provide the maintenance of those qualities necessary to sustain
Vicia menziesii. This does not necessarily preclude other uses
of tne area, but 1t does require that all manipulation of that
habitat be compatible with i1its wutility to Vicia menziesii.
Methods to achleve this may range from a simple cooperative
agreement to perhaps acquisition of the land, in fee, by a
conservation agency or organization. Any number of other
methods may be applicable and appropriate depending on the
circumstances. ' -




13.

14,

15

121. . Secure that portion of the Kilauea Forest considered.

as essentlial habitat.
122, Secure that portion of the Keauhou Ranch parcel con-

sidered as essential hakitat.

123. Secure that porticn of the Kulani Prison Farm parcel-

considered as essential habitat.

Prevent entry of ungulates into the essential habitat,

131, Construct an ungulate-proof fence around the area
of essential habitat or along boundaries, as neces-

sary and practical

.132;' Inspect and maintain the fence line.

:1321. Establish a schedule of fence—line inspection.
1322, Effect repairs When necessary.

Upon completion of the perimeter barrier, eliminate the un-

'gulate population within the enclosed parcel.

141, Promote a hunting program within the essential habitat

.area(s).
1411, Secure. annrnvai. frnn. affected landowners for
access townunting.area;.li | . |
1412; ﬁxplore 'and developn use ‘of’ general public
hunting effort to reduce ungnlate populations,
1413.. Determine 'needs and direct actions to use
| contracted hunters‘ or agency persounel to
eliminate:the”iast aninals within the exclosure.

142, Explore use of other control measures to eliminate

feral animal populations in exclosure.



2,

15.

16

Devise and implement measures for removal of exotic plants

from present Vicia habitat as necessary (see 2441 Dbelow).

Conduct investigative and research stndies for determination

of recovery alternatives,

Conduct'pfeliﬁinary survey of population's known and suspect-

211.. Obtain demographic data on .existing populations.
212, Attempt to locate new.ziﬁig colonies in areas where the
presence of the species is not currently established --

.but is susgected |
2121. Survey area between Pu u Lala au and. Pu'u Kipu

.. R for possible presence of V men21esii
.2122}..Survey those areas inland adjacent to the Ka'u
.Forest Reserre where koaf'oni'a forest remains
relatively undisturbed. |

Identify sites outside the prese rﬂcies range (but within

susPected historical range) for possible reintroduetion of

221. Determine the{ecological.requirements of V. menziesii,__

222, Determine sitee wnich wonld be most conducive to a
Successful.reintroduction;_ (Priority areas for reintro-
duction inciude Mauna Kea and former habitat on Mauna

.Loa )

21,
ed habitat.

22,
propagules.

23,

Determine the horticultural procedures which should be
employed in the species reintroduction plan.
23l. Determine feasibility of artificial propagation.

232. TDetermine the manner and form of propagule outplanting.




3.

24,
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233. Determine thel optimal conditions for outplanting.

Conduct a quantitative evaluation of population mortality fac-

tors; develop and implement a program to alleviate such

factors. | .

241, Provide additional data on the effects of nngnlates.as
a':mortality' factor in seleeted"stndy areas where
ungulates peraiet. o .

242. Determine the'relative significancekof insect predation.

‘_243. Determine the relative signifieanoe of rodent predation.

244, FEvaluate other habitat factors contributing to decline
 of Vicia. | |
2441.. ﬁetermine'the impact of‘exotic plants on the re-
generation,”gromth; and‘survival of the native
flora. (ineluding _Eiéia) within the management
area. | | o |
2442, Determine extent of habitat degradation due to
other land-use activities.

245, Identify any as~yet unrecognized mortality factors.

Instigate management to maintain and improve population status of

31.

32,

v. menziesii.

Implement a program for population reintroduction on the-

.basis of studies outlined in #22 and #23 above.

Implement a program for the amelioration of exlsting mortality

factors.
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33. Develop and imp;ement iqtegra;ed Wénagement approach for the
_restoratipn _qf ”all endangergq: spedigs_ witﬁin the présent
Vicia range. o

4. Monitor ;he effects of management actioms.

néif_ Determine the chditioq_an§ trend of_vegetation and the Vicia
population within the Kiiaueargeéuhqﬁzpaygel s0 as to evaluate
_the success of the habitatﬁrestérati#n measures,

411. Establish pgrmanent‘ plpts. for a repetitive gampling
_s;udy.
412, Assess the vegetative chaﬁgés. Qccurring within the
samp}e plots at 3fyear inteQQQié.
.413. Conduct ae:ial survey; Fo obtain an area evaluation of
the koa-'ohi'a community at l0O-year intervals.

42, Conduct a similar monitoring program for those areas into

which Vicia is introduced as part of action #31, as neces-
sary.

5. Develop and implement a public relations strategy to increase

awareness and support oﬁftﬁé_recovery efﬁﬁrt.

51. Prepare posters, leaflets, and summary inﬁormgtion for géneral
dissemination and media use, | |

52. Establish intgrprgt;ve displays_ap Hawaii Volcanoces National

Park headquarters and majox public libraries.

C. Narrative

The prime objective of the V. menziesii recovery plan is to restore the

species to delisted status, This will require enhancement of the !




- species to a self-sustaining populatiom with adequate. distribution and
abundance. Currently there are insufficient data on :the ecological
relationships of the species. to -quantify - these’ recovery goals. The

-criticaily endangered status . of  this. species - requires that some
immediate action be taken. As interim objectives it is dintended to:
(1) . secure and. maintain- essential habitat- (1,600 :ha); (2) conduct
necessary ecological investigations; (3) consider‘ the need and
feasibility of reestablishing the species in historical habitat which
is secure; . (4) continue inventory of potential habitats to determine

presence or absence of species within historical range.

Additional information is required to quantify size of populations and
-habitat necessary to reclassify to threatened status and ultimately to

delisted status.

When the above goals have been met, the prime objective will be further

defined In measurable terms.

In order to achieve the above objective, certain steps will be taken:

l. Protect existing Vicia habitat from further degradation.

The majority of historical Vicia habitat has been significant~
ly modified through the effects of' logging, grazing and tramp-
‘ling by domestic cattle and feral ungulates, and the invasion
- of exotic plant species which out-compete Vicia., A major
step to ‘arrest the decline of this species will be to elimi-
nate or control the influences which result from the above

actions. ' Any success to this .end will require a thorough

19



knowledge of the present range of.this species and a coopera-

tive effort of all affected parties..

11,

12,

Identify essential habitat,

_To protect the:existing Vicia populations, the areas of

remaining habitat must be identified. With this:infor-

“~mation, the essential habitat' areas will be determined

and delineated (see Appendix).

Secure lands comprising essential habitat.

The primary need in protecting the remaining Vicia is to
maintain the viability: of its habitat. This will require
maintaining the overall habitat conditions, to the best
of our understanding, which allow the species to sustain
itself. The means: to secure habitat f?r3!igig could take
a vwvariety of forms and will depend on: the particular
situvation. A Land Protection Plan, evaluating the
many options for securing habitat, will be developed
by the USFWS. Cooperation with-and assistance of
landowners (pubLiC‘and private) is imperative to

achieve this particular goal.

- 121,  Secure that portion of the Kilauea Forest coasid-

ered as essential habitat.

Essential habitat for Vicia includes some portions
of land in the Kilauea Forest area. This area is
known to be one of  the last  tracts of land to
-support: - the - -species. Securing the necessary
habitat in. this forest is extremely important for

the species. Discussion with landowmers is

20
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necessary ‘to seek mutually agreeable means  to

. protect habltat. -

122,  Secure that portion of the Keauhou Ranch parcel

considered as essential habiltat.

This parcel ‘of land is also known to support some
of the most dimportant. habitat for Vicia. Steps
need to be taken to secure that portion within
Keauvhou Ranch. This in combination with habitat
in the Kilauea Forest is the last known remaining
viable area for Vicia. Again, discussion with
landowners is imperative to seek mutually agreeable
means to protect habitat. -

123, Secure that portion of the Kulani Prison Farm par-

cel considered as essential habltat.

Essential habltat includes some land within the
KulanL Prison Farm area. Any Vicia habitat within
this. area should be maintained also, Discussion
with officials‘should.seek ﬁutually agreeable means

to protect habitat.

Prevent entry of ungulates into the essential habitat,

Once egsential habitat is secured, the feral ungulates of

the area must be controlled. The first step would be to

prevent ungulates from entering tracts of habitat
supporting. the species. Continual access by various

ungulates to Vicia habitat has resulted in deterioration

. of the quality of the habitat. This should be coordi-



nated with objectives of the-Hawaii Forest Birds Recovery

Plan which considers this ‘habitat essential as well.

13L.

132,

Construct an ungulate-proof fence around the area

‘of essential habitat, or along boundaries, as nec-

essary and practical, . =~

22

To effectively prevent ungulates from entering

" Vicia habitat, it will be necessary to construct an

ungulate-proof fence - around the essential habitat
-or along pertinent boundaries. The Kilauea and the
- Keauhou parcels may be included into one or two

“units totalling about 1,600 ha, Exact dimensions

of a4 fence will depend on terrain, land protecticen
arrangements with landowner, and other factors.
The number of units and location of fence line will
be selected based on effective management strategy.

Maintain the fence 1line.-

"To - prevent entry of ungulates into the essential

“habitat on<a permanent bésis, the fence will have

to remain totally intact. Wear and tear oa a fence

~'by the weather and . other’ elements can quickly

result in holes which allow passage to ungulates,

This would nullify other efforts to protect habitat

inside the essential habitat.

“1321., Establish a schedule 'of fence-line inspec~-

tion,
"2 To insure the long~term effectiveness of the

fence, regular inspection will be needed.




l4.

Someone will have to travel the length of
- the fence to check for breaks which might
allow access to ungulates,

-1322., Effect repairs when necessary.

“When breaks in the fence line are discov-
" ered, repairs must be completed promptly.
Even minor failures 1in the fence line can
lead to reinvasion of the exclosed area

by feral ungulates.

Upon completion of the perimeter barrier, eliminate the

ungulate population-within the exclosed parcel.

Once an ungulate—proof fence is- in place, the next step

is to eiiminate all feral animals within the exﬁlosure.

At present, many individual plants germinate and grow but

are destroyed by ungulates before they mature and repro-

duce.

Elimination of these animals will allow the repro-

ductive population (which is presently very small) to in-~

crease, enhancing chances of recovery.

141.

Promote a hunting program within the essential hab-

itat area(s).

Eliminating all feral ungulates within the exclosed

program will have to be developed that will assure
“that most if not all animals will be taken. A
continual effort will be necessary to assure that
any remaining population will not negate prior

efforts.. .

23

. areas will not be easy and may not be possible. A -
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.Secnure approval from affected landowners for

access to hunting areas.

The hunting  program must be preceded by

- gbtaining full approval from any affected

1412.

1413,
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landowner or agency. The hunting program

must insure minimal dimpacts to the activi--

ties  of these landowners and agencies,

Explore and develop use of general public

hunting effort to reduce population.

The opportunities: for public hunting within
the exclosures may be limited simply because

of the . anticipated  small size of these

. areas., Some public hunt may, however, be

possible and useful to initially bring the
population down  to lowrlevels. The poten-
tial- - for a public- hunt can be explored
when: other specifics are known (e.g. size
anqﬁldcation of exciosure).

Determine needs and direct actions to use

contracted - hunters or agency personnel to

eliminate the last animals within the ex-

closure or prevent remaining population

from increasing.-

The effectiveness or practicality of a
public hunt will be limited at best. To
effectively eliminate or control the last

animals within  the. exclosure, it will be
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necessary to use expérienced people and

effective technigques. This approach will’

have to be . developed as the situation
unfolds.

142. Fxplore use of other control measures to eliminate

feral animal population in exclosure.

. It may be .Infeasible or impractical to use hunting

solely .as . a means of eliminating feral ungulates
within the exclosures. Other means may be neces-

sary at some time and should be considered.

15, Devise and implement measures for removal of exotic

plants from present Vicia habitat as necessary (see 2441

below) .
Exotic plants wmay also play a role in threatening the
population of Vicia. Aggressive invader species such

as meadow ricegrass { Microlaena stipoides) may be a

serious problem., The ecological influence of exotic

plants 1s not as well understood as is the influence of

exotic animals. Ttem 2441 below discusses the need to .

determine the impact of exotic plants on Vicia, . If the
results indicate the need, control actions should be
taken.

Conduct investigative and research studies for determination

of recovery alternatives.

Various investigative and research studles will be needed to

. obtain information for recovery efforts. Some will be nec-

essary to prevent Vicia from further decline and other studies



will provide information to help move the species towards

recovery.

- 21-

‘Conduct preliminéry survey of populations known and sus-

pected habitat.

Although the genus Vicia is well known, there remain some

“gaps in the knowledge of this particular species. Some

- questions remain regarding the known populations and

there are some areas which could possibly support some
undocumented colonies of Vicia. Some studies in these

areas will be useful in the maintenance and eventual re-

" covery of the species.

211. Obtain demographic data on existing population.

Demographic data from naturél“populations will aid
in direction of specifiec ~recovery actions.
Individual colonies should be monitored., Enumerate
size and age classes, and “determine reproductive
capabilities and relativg' vigor of individuals.

212, Attempt to locate new Vicia colonies in areas where

the presence of the species is not currently estab-

lished =~ but is suspected.

Although the present distribution of this speciles
is assumed to be well known, it is possible that it
still “occurs in additional areas. All remaining
habitat which possibly’ could have undocumented
Vicia plants in them,’ should be adequately sur-—
“veyed as opportuﬁitiés arise, Refined habitat data

.and detailed vegetation maps -from  the Hawai'i

26




Forest Bird Project will help pinpoint other pos-

sible suitable habitat if they exist.

2121.

2122,
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Survey area between Pu'u Lala'au and Pu'u

Kipu for possible presence of V. menziesii.

One area which may require more thorough
searching is:the region between Pu'u Lala'au
and Pu'u Kipu. The known populations are at
the downhill .end of . this area near Pu'u
Lala'au. -Perhaps. there are still some
extant individuals or groups uphill towards

Pu'u Kipu. - Units of vegetation between

Puu Kipu and the Saddle Road should be

surveyed for V. menziesii also, once the
above areas  have been adequately surveyed.

Survey those areas in and adjacent to the

Ka'u Forest Reserve where koa-'ohi'a forest

remains relatively undisturbed.
Areaszin and- around the Ka'u Forest Reserve

still contain some relatively wundisturbed

 koa-'ohi'a forest. This vegetation type

represents the kind of area that may possi-
bly contain unrecorded Vicia plants. These

areas should be surveyed.
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Identify site outside the present species range (but

within suspected historical range) for possible reintro-

duction of propagules.

To achieve full recovery for this specles may require

reintroduction of the plant into historical habitat it

~presently doeés not occupy. This action willi depend

largely on the availability of suitable or rehabilitated
habitat. ~The scope and detail of this effort remain to -
be fermulated; however, it may eventually become an im—

portant task,

. 221, Determine the ecological requirements of V. menzle-~

sii.
If reintroduction efforts are initiated, the
ecological requirements of the species must be
understood. The proper microhabltat conditions
"must be known before a site can be selected.
- Certain ecological investigations should be con-
ducted to -get’ answers to fhese questions. A quan-
titative - assessment’ of the relationship between
plant perfoFmance and site barameters will aid in
selecting reintroduction sites.

222, Determine sites which would he most conducive to a

successful introduction.

With the information generated from the above inves-

tigations, sound recommendations can be made for

reintroduction sites. Prilority areas will be a pro-
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- tected, historic habitat of Vicia on Mauna Kea or
especially in the Ka'u-Kapapala area of Mauna Loa.

23. Determine the horticultural - procedures which should be

employed in the species reintroduction plan,

If a reintroduction plan is expected to be successful,
the proper horticultural techniques must be used., Some
work has been done with artificial propagation of this
specles. Additional experimentation must be done to de-

termine successful methods.

231. - Determine feasibility of artifictal propagatiom.

There are not enough data presently to know if ar-
tificial propagation would be successful or not.
Initial efforts will focus on: determining the
success - which can be expected from this kind of
effort.  This will then determine whether or not

such a program should continue.

232, Determine the manner and form of propagule out-
planting. o
Once 1t is determined that Vicia can be propagated
artificially, the techniques for establishing 1t in
the field must be learned; e.g., at what age should
the seedlings be planted, how should they be
planted, etc, Experimentation in these areas will

be necessary.

233, Determine the - optimal conditions for outplanting.

After the techniques for outplanting are estab-

lisghed, the optimal field. sites for the propagules
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must be selected, The optimal sPaciﬁg of propa-
-gules, soil depth, canopy cover, etc. should be
known to enhance likelihood of survival.

Conduct a gquantitative evaluation of population wmortality

factors; develop and implement a program to alleviate

such factors. -

Other research and -investigations are necessary to
clearly understand the -threats to Vicia. Various morta-
lity factors affecting Vicia have. been identified yet
quantitative evaluations are lacking. Such data 1is
needed to further demonstrate what problems still face
Vicia. With this information, a program should be de-
veloped to focus on alleviating these factors.

Z41, Provide additional data on the effects of ungulates

as a mortality factor. -

There 1is - ample evidence that ungulates have caused
a deterioration in the habitat of Vicia. A recent
survey by Fhé'State DOF AW ﬁrovided additional data
on this. Additional information should be gathered
which may assist in developihg management strate-
gles.

242. Determine the relative significance of insect pre-

- dation,
Little is known of the effects of insects on Vicia.
Stem borers have been found in dead branches, but

it 1is not' known 1f the insects attack living,

:'weakened or dead. tissues. ‘ Does insect predation
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present a mortalifty factor? Can it have an effect
on the long-term survival of the population? These
questions need to be answered.

Determine the relative significance of rodent pre-

dation.

The effects of rodents on Vicia is not well known.
However, there is soﬁe evidence suggesting that ro-
dents can cause mortality of Vicia plants. Obser-
vations have been made of Vicia stems which have
been gnawed through near the ground, preéumably by
rats. This could become a significant problem and
should be investigated, It is unknown whether th;
seeds of Vicia are eaten by rodents.

Evaluate other habitat factors contributing to de-

cline of Vicia.

Changes in the vegetation of Vicia habitat have
taken place. Many exotic specles of plants have
become established and huﬁan land uses have re-
sulted 1in _significant changes. The effects of
these changes: on Vicia need to be evaluated.

2441, Determine the impact of exotic plants on the

regeneration, growth, and survival of the

native flora (including Vicia) within the

management area.

Exotic plants undoubtedly compete with Vicia
for resources.  This should be investigated

to determine if this competition is result-

31




ing in the exclusion of Vicia. Are any par-
ticular exotic species especially harmful to
Vieia? Such information is needed.

/2442, -Determine extent of habitat degradation due

to other land-use activities.

Human land use in the range of Vicia has
changed the.habitat considerably. As early
as the mid 1800's, cattle grazing had had a
major: impact -on habitat on Mauna Kea,
Cattle grazing has continued to expand .
More recently, logging operations have had
marked impacts as well. The current assess-
. ment of _such land uses suggests they can
- significantly affect Vicia. The degree of
various land uses which can be tolerated by
Vicia especially needs to be evaluated.

245, Identify any as-yet unrecognized mortality factors.

Other factors-may or may not play some role in the
survival of ‘Vicia plants. Any other suspected
mortality factors should be investigated.

Instigate management to maintain and improve population status

of V. menziesii.

The information on hand and that gained from the above re-
search and investigations must be turned into management ac-

tions.. This will. be directed towards maintaining and ulti-

- mately - improving the population status of this speciles.

32
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31.

32.

33.

Implement a program for population reintroduction om the

basis of studies outlined in #22 to #23 above.

Needed research and survey work will further define the
current status of the species. If additional populations
are needed to achleve recovered status,: the information
gathered from tasks #22 and #23 will be used. Management
alternatives will be devéloped using this information.

Implement a program for the amelioration of existing mor-

33

tality factors.

A wealth of information on’ threats and other detrimental
factors exists or will be generated from the above
studies. An integrated approach should be developed to
deal with all'thESe'factofs; Management action will be
implemented to eliminate these factors.

Develop and implement an Integrated management approach

for the restoration of all endangered species within the

present Vicia range.

Vicia menziesii shares its habitat with the endangered

Hawaiian hoary bat (Lasiurus cinereus semotus) and four

endangered birds: the Hawaii akeba ( Loxops coccineus

coccineus), the Akiapolaan [ Hemignathus munrod

(= wilsoni}], the Hawaii creeper [Oreomystis (=Loxops)

mana] and the Hawaifan hawk (Buteo solitarius). As the

opportunities arise, management of Vicia habitat for
Vicia should alsoc take into consideration anything posi-
tive that could be done for these other species. Eventu-

ally this habitat can be managed with an integrated ap-



proach as one system, to benefit all native species, in

addition to the listed species,

Monitor the effects of management actions.

The results of management actions need to be monitored,
Progress. towards recovery, resulting from management, must be
followed to indicate potential need for changes in the recov-

ery program. It can not be assumed that all management direc~

. tion selected now will be totally adequate for the life of the

recovery program.

41... Determine the condition and trend of vegetation within

the Kilauea-Keauhou parcel so as to evaluate the success

of the habitat restoration measures.

- Baseline informationm on habitat condition will be invalu-
able. Some measure is needed to gauge success or failure
trends in the status of Vicia and its recovery. Monitor-
ing the Kilauea-Keauhou area will follow the population
and habitat trend of the largest Vicia population pres-
ently known. |

411, Establish permanent plots for a repetitive sampling

study.

To adequateiy monitor habitat trends, quantitative
sampling techniques should Be employed. Permanent
plots are mneeded to establish a sampling area.
Plots should be established for a léng—term quanti-

tative, study.

34
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#12. Accese the vegetative changes occurring within the

sample plots at 3-year intervals.

Quantitative sampl1ng will be able to monitor
habitat 'changes over time. "The sample plots
established should be checked every three years to

assess vegetative changes. Thus, interhn conclu—

sions can be drawn regarding trends in the Vicia

population and its habitat. Certain individuals
may be Vselected fer more frequeat.“monitoring to
.obtaiﬁ‘ infotaation :on phenelogy, insect damage,
cte. o '

413, Conduct aer1al surveys to obtain an area evaluation

of the koa- ohi a community at 10—year intervals.

Widespread, subtle changes 1in the habitat can pos—-
gibly occur. Quantitative sampling described in
tasks #41l and #412  may detect some changes.

Aerial eurveys over wide areas can complement this

35

on-the-ground’ sampling by evaluating the entire

koa-'ohi'a community. This effort need only be
every 10 years.

Conduct a similar monitoring program for those areas into

which Vicia is introduced as part of action #31, as nec-

essary.
It may be necessary to reintroduce Vicia into historical

habitat as part of the overall recovery program. If

these actions are taken, the status of the reintroduced

Vicia plants and their habitat should be . monitored.



Monitoring will provide information indicating the
' relative success of this work,

Develop and implement a public relations strategy to increase

awareness and support of the recovery effort.

Any recovery program is dependent, in part, on the support of

the public. Vicia is not as well known as some other specles
in Hawai'i thus public education will wvastly Improve the

appreciation of this species and its current condition. A

whole public relations strategy should be developed to in-

crease awareness and support of the recovery effort.

51. Prepare posters, leaflets, and summary information for

general dissemination and media use.

Basic ﬁritten and illustrated material can be useful in
.informingJ Qide parteties of people. Various types of
posters; leaflets and summary information could be uged
to reach. schools, conservation groups, wmuseums, media
.etc. to explain the circumstances surrounding Vicia,
.Initially a.poster, an informational leaflet and a press
release should;pe.developed to explain the present status

of Vicia and the recovery program.

52. Establish interpretive displays at Hawall Volcanoces

National Park headquarters'and major'public libraries.

The similarity of habitat, the potentlal of reintroduc—

tion habltat, and the proximity' of Hawali Volcanoces:

National Park provide a good educational opportunity
regarding Vicia. An interpretative display could be

erected at the Visitor Center of the park. This would
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reach many people., Major libraries in Hawai'i would also
~be good locations for interpretative facilities, These

would reach a varlety of Hawaiian citizens. .
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PART I1II1

IMPLEMENTATION SCHEDULE

Table I, which follows, is a summary of scheduled actions and costs for

the Vicia menzlesii recovery program. - It .1s . a gﬁide tb meet the

objectives of the Vicia menziesii Recovery Plan,-as.elaborated upon In
Parf II, Action Narrative Sectiom. This.table inﬁiéaéés tﬁe priority
in .scﬁeduling tasks to meet the objectives,  ﬁhich. agéﬁcies are
responsible for performing these tasks, a timetdgié fo£:acé§mplishing

these tasks, and lastly, the estimated costs to perform . them, Im-

i plementing Part III is the action of the recovery plan, that when
acéomplished, will satisfy the prime objective, TInitiation of these

actions is subject to the availability of funds.




GENERAL CATEGORIES FOR IMPLEMENTATION SCHEDULES

Information Gathering - I or R (Research) Acquisition - A
1. Population status = : <7 .- o ' "1, Lease
2. Habitat status 2. Easement
© 3. Habitat requirements ‘- - ' ciwt 3, Management
4. Management techniques Co agreement
3¢ Taxonomic studies S o - 4, " Exchange
6. Demographic studies 5. Withdrawal
7.. Propagation LT & Cootoo. v o By Fee o title
8, Migration 7. Other
. -9, . Predation S
10. Competition
11,  Disease - '’ ' : a : TR
12. Environmental contaminant : Other - 0
13.. Reintroduction R S : -
14, Other information i, Information
education
: : _ 2. Law
Management — M ' enforcement
- SRS 3., ' Reguldtions
1, Propagation 4, Administra-
2. Reintroduction tion
3. Habitat maintenance and manipulation
4, Predator and competitor control
5. Depredation control
6. Disease control
7. Other management
Task Priority
Priority 1 ~ An action that must be taken to prevent extinction

or to prevent the gpecies from declining irreversibly.

Priority 2 — An action that must be taken to preveant a significant
decline 1in species population/habitat quality, or some other
significant negatlve impact short of extinction.

41

Priority 3 - All other actions necessary to provide for _fulf

recovery of the gpecies,
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IV. APPENDIX
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Essential Habitat Description

Vicia menziesii

The essential habitat is illustrated in Figure 3. The area encompasses
all known colonies, including adjacent areas or areas in between which

could provide habitat for a stable or expanding population. Recent

 field studies have failed to find any other colonies in other

locations. This effort has included several intensive surveys in other
suspected habitat by qualified field biologists. The essential habitat

thus describes the remaining habitat occupied by this species.
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APPENDIX B: AGENCIES OR ORGANIZATIONS

FROM WHOM COMMENTS WERE REQUESTED

(*denotes those agencies or organizations that

*Administrator

Division of Forestry and Wildlife.
Department of Land and Ngtural Regources
State of Hawaii

1151 Punchbowl St.

Honolulu, Hawaii 96813

*Pacific Islands Forester

Institute of Pacific IéLandsJForestry §
U.5. Forest S;rvice |
1151 Punchbowl St., Room 323

Honolulu,: Hawaii - 96813

Kamehameha Schools/Bishop Estate
P.0. Box 3466 |

Honolulu, Hawail 96801

*Reglonal Director; Western Region
National Park Service
450 Golden Gate Avenue - Box 36062

San Francisco, CA 94102

respondéd)
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Stainback Highway

Hilo, Hawaii 96720

Kulani Correctiomnal Fadility

54°



