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April 2007 – List of stakeholders who received two preliminary land use concept plans for the 
HHFDC Keahuolu Affordable Housing Project:        
 
A. State Agencies 
 Department of Business, Economic Development and Tourism (DBEDT) 
  Ms. Laura Thielen, Director, Office of Planning 
 Department of Education (DOE) (Ms. Heidi Meeker) 
 Department of Hawaiian Home Lands (DHHL) 
 Mr. Micah A. Kane, Chairman 
 Mr. Larry Sumida 
 Department of Land & Natural Resources (DLNR)  
  Chairperson  
  Administrator, State Historic Preservation Division 
 Department of Transportation (DOT)  
  Mr. Barry Fukunaga, Director 
  Mr. Stanley Tamura, Engineering Program Manager, Highways Division – Hawaii District Office 
 Office of Hawaiian Affairs (Mr. Clyde Namu‘o, Administrator) 
 Office of the Governor 
  Mr. Andy Smith, Liaison Officer, Kona/West Hawaii Office 
B. County of Hawai‘i 
 Department of Environmental Management 
  Ms. Barbara Bell, Director 
  Ms Dora Beck 
 Department of Parks and Recreation (Ms. Pat Engelhard, Director) 
 Department of Public Works (Mr. Bruce McClure, Director) 
 Department of Research and Development (Ms Jane Testa, Director) 
 Department of Water Supply (Mr. Milton Pavao, Manager) 
 Fire Department (Mr. Darryl Oliveira, Fire Chief) 
 Office of Housing and Community Development (Mr. Edwin Taira, Housing Administrator) 
 Office of the Mayor;  
  Ms Dixie Kaetsu, Managing Director 
  Mr. Roy Takemoto, Executive Assistant 
 Planning Department (Mr. Chris Yuen, Director) 
 Police Department (Mr. Lawrence Mahuna, Chief of Police) 
C. Elected Officials 
 Councilmember Dominic Yagong, County of Hawai‘i District 1 
 Councilmember Donald Ikeda, County of Hawai‘i District 2 
 Councilmember J. Yoshimoto, County of Hawai‘i District 3 
 Councilmember Stacy Higa, County of Hawai‘i District 4 
 Councilmember Emily Naeole, County of Hawai‘i District 5 
 Councilmember Bob Jacobson, County of Hawai‘i District 6 
 Councilmember Brenda Ford, County of Hawai‘i District 7 
 Councilmember Angel Pilago, Vice Chair, County of Hawai‘i District 8 
 Councilmember Pete Hoffman, Chair, County of Hawai‘i District 9 
 Representative Josh M.D. Green, State of Hawai‘i, District 6 
 Senator Paul Whalen, State of Hawai‘i, District 3 



 

D. Local Utilities 
 Hawaii Electric Light Company, Inc. – Hilo  
  Mr. Hal Kamigaki 
  Ms. Shelley Tomita 
  Mr. Kevin Whitener 
 Hawaiian Telecom, Inc. 
  Mr. Kevin Ayano  
  Mr. Gordon Yadao  
  Mr. Michael Chang  
 Oceanic Time Warner (Mr. Robert Moeller)  
E. Community Organizations, Associations, and Other Groups 
 A & B Properties, Inc. (Mr. Stanley M. Kuriyama, Chief Executive Officer) 
 Akinaka and Associates, Ltd. (Mr. Robert Akinaka) 
 Stanford S. Carr Development Corporation (Mr. Stanford S. Carr) 
 Castle & Cooke Homes Hawaii, Inc. (Mr. W. Bruce Barrett) 
 Community Planning and Engineering, Inc. (Mr. Bernard P. Kea, P.E.) 

 D.R. Horton, Schuler Division (Ms. Tracy Nagata AIA, Vice President of Development, Neighbor 
Island Group) 

 Hawai‘i Leeward Planning Conference (Ms. Jacqui Hoover, President) 
 Kamehameha Schools  

  Mr. Jeffrey Mau, Senior Asset Manager, Commercial Asset Division, Asset Mgmt & Operations 
Endowment Group 

  Ms. Susan W.F. Todani, CRE, Director, Special Projects Endowment Group 
 Kona Community Development Plan Steering Committee  
  Mr. Ken Melrose 
  Mr. J. Curtis Tyler III 
 Kona-Kohala Chamber of Commerce (Ms. Vivian Landrum, Executive Director) 
 Kona Traffic Safety Committee (Mr. Joel Gimpel) 
 The Maryl Group, Inc. (Mr. Mark Richards, President) 
 Neighborhood Place of Kona (Mr. Wally Lau) 
 Pacific Kona Landscaping (Ms. Brenda Lam, President) 
 Queen Lili‘uokalani Trust (Ms. LeeAnn E.P. Crabb) 
 Steelhead Capital (Mr. Sean Aguila) 
 UniDev Hawaii, LLC (Mr. Jeffrey A. Minter, Chief Executive Officer) 
F. Individuals 
 Ms. Elaine Watai 
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INTRODUCTION 
 
 The study site encompasses 272 acres located in North Kona on the island of Hawai‘i.  The 
project site is part of the former Queen Lili‘uokalani Trust (QLT) lands that have been 
subdivided into several portions earmarked for development and conservation, and is situated 
just northeast of Kailua-Kona town, and mauka (inland) of Queen Ka‘ahumanu Highway.  The 
project site is an irregularly shaped polygon (Fig. 1) bordered on the south side by Palani Road, 
just northeast of where Henry Street intersects it, and the northeast corner abuts Kealakehe 
Drive.  The project parcel is Tax Map Key 7-4-021: 020.  Construction of homes and other 
facilities is planned for the project area, called Keahuolu, and this requires an up-to-date 
botanical survey, especially since there are federally listed threatened and endangered plant 
species occurring in the general vicinity. 
 The project area is comprised of lava flows of various ages that are covered mostly by an 
alien-dominated scrub vegetation that has been highly disturbed in the past.  A botanical survey 
was carried out by Char and Associates in 1989 on the area, but that survey included a much 
larger area comprising 1100 acres, some of it extending west of the present study site and makai 
of the Queen Ka‘ahumanu Highway.   
 The objectives of the current field study were to provide a general description of the 
vegetation types present at the project site (particularly any sensitive types of vegetation that 
may harbor rare plant species), to make a checklist of all native and naturalized vascular plants 
found, and to search for threatened and endangered species. 
 

METHODOLOGY 
 

Before the fieldwork was carried out, a review of the literature was undertaken by the 
Principal Investigator (PI).  The current status of any endangered species previously reported 
from the general area was checked using the official database of threatened and endangered 
species (USFWS 2005).  This list is identical to the State of Hawai‘i list of threatened and 
endangered plant species.  In addition, information about threatened and endangered plant 
species found in the area was extracted from the Hawai‘i Natural Heritage Program database 
(Anon. 2005) of federally listed plant species (Fig. 2).  Topographic maps and aerial photos were 
studied to determine the best access points and to locate places where native species are most 
likely to be found (lava flows). 
 After the literature review, a botanical field survey was conducted at the Keahuolu project 
site by a two-person botanical team consisting of the PI (Art Whistler) and a Field Assistant 
(Beate Neher) from 4 to 7 April 2007.  No roads lead into the property, so access was attained 
from Palani Road for the southern portions and from Kealakehe Drive for the northeastern 
corner.  A walk-through survey was employed, with transect lines marked for the purpose with 
flagging tape being used to keep bearings.  All plant species encountered during the survey were 
recorded, along with an indication of their frequency.  Particular care was taken in ‘a‘a areas, 
since this type of habitat is where most of the native species and endangered species are most 
likely to occur.  New lists were made for each vegetation type and/or day, and these were 
combined into a comprehensive checklist of all plants found at the study site (see Table 2).   
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Fig. 1. The Keahuolu Affordable Housing Project Study Site. 

 2



Notes were also taken on vegetation types present, indicating the dominance and frequency of 
the plant species found there.  This was later analyzed and written up to form the vegetation 
section below.  All of the species encountered during the fieldwork were familiar to the field 
team and were identified in the field.   
 

THE VEGETATION 
 
 Four types of vegetation can be recognized on the Keahuolu property: (1) Managed Land 
Vegetation; (2) Prosopis woodland; (3) Leucaena Scrub; and (4) Schinus/Psydrax Scrub.  These 
types are described below. 
 

(1) Managed Land Vegetation  
 
 This comprises the areas of the parcel that are under periodic or frequent management, such 
as the edges of roads.  This is a relatively minor component of the overall vegetation on the 
property, since only the roadsides of Palani Road are currently being managed.  The roadsides 
are dominated by alien weedy species, such as swollen fingergrass (Chloris barbata) and the 
dicot herbs coat buttons (Tridax procumbens), garden spurge (Chamaesyce hirta), Florida 
beggarweed (Desmodium tortuosum), and cow pea (Macroptilium lathyroides).  There are also a 
number of ornamentals planted along the roadside, particularly bougainvillea (Bougainvillea 
glabra), mulberry (Morus alba), and candlenut (Aleurites moluccana), although the latter may be 
natural there since it is a naturalized Polynesian introduction to Hawai‘i. 
 

(2) Prosopis Woodland 
 
 This type of vegetation, which is dominated by the tall alien tree species kiawe (Prosopis 
pallida), is found only in an indistinct zone north of and paralleling Palani Road (Fig. 3).  It is an 
open woodland with few other tree species besides the koa haole (Leucaena leucocephala).  The 
two other trees more common outside of this zone, Christmas berry (Schinus terebinthifolius) 
and the native alahe‘e (Psydrax odoratum), are occasional here.  The ground cover is sometimes 
dense, dominated mostly by Guinea grass (Panicum maximum) and Philippine violet (Barleria 
cristata), two species otherwise uncommon at the study site.  Talinum (Talinum triangulare), a 
succulent weed, is also often common in places.  Other than the alahe‘e, few native species are 
found here, mostly because of the dominance of the kiawe.  This type of vegetation was called 
“Kiawe woodland” by Char and Associates (1989). 
 

(3) Leucaena Scrub 
 
 This is the type of vegetation found on areas of older lava flows dominated by the alien 
scrubby tree koa haole (Leucaena leucocephala).  It is not a homogeneous type of vegetation, 
since with increasing elevation going eastward up the slope, its density and the species 
associated with it change.  On the lower portions (Fig. 4) of the study site, koa haole is mostly 1–
3 m in height, scattered in an open-to-dense matrix of Pennisetum setaceum (fountain grass).  
Also significant here is the native shrub or small tree alahe‘e (Psydrax odoratum), which in some 
places is almost a co-dominant.  Several other trees and shrubs are found here, but in low  
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Fig. 2. Hawai‘i Natural Heritage Program database map of federally listed plant species. 
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numbers.  This includes the alien tree Christmas berry (Schinus terebinthifolius) and the alien 
shrub klu (Acacia farnesiana).  Fountain grass dominates most of the open areas having some 
soil, but a number of other herbaceous species are found in the shade of koa haole or on 
pahoehoe rocks free of fountain grass, particularly talinum (Talinum triangulare), air plant 
(Kalanchoë pinnata), lantana (Lantana camara), and carrion flower (Stapelia gigantea).  Two 
indigenous vines are found in the area, huehue (Cocculus trilobus), which is common, and the 
kowali-‘awa (Ipomoea indica), which is uncommon.  The native herb ‘ala‘ala-wai-nui 
(Peperomia leptostachya) is occasional on rocks.  At higher elevations, koa haole is generally 
less dominant, and is gradually replaced with Christmas berry (Schinus terebinthifolius).  On 
deeper soils, however, it extends up to higher elevations (Fig. 5).  This vegetation was called 
“Scrub” by Char and Associates (1989).   
 Leucaena scrub is classified as disturbed, since fires periodically sweep through the area and 
goats are known to be present.  These two factors account for the dominance of alien species, 
which are better adapted to these disruptive conditions than are the native species.  According to 
the flora of Hawai‘i (Wagner et al. 1999), fountain grass “is rapidly expanding its range in the 
Kona district of Hawaii.”  Introduced into the Kona District “in the early 1900s as an 
ornamental, [it] has aggressively spread and now dominates abandoned pastures, young lava 
flows, and burn areas.  Fountain grass poses one of the most serious contemporary conservation 
problems because it is disrupting the more sparsely vegetated lowland native dry forests and 
shrublands, which contain several endangered and many candidate endangered plant species.”   
 

(4) Schinus/Psydrax Scrub 
 
 This is the type of vegetation on more recent lava flows, ones that are decidedly composed 
of ‘a‘a lava.  It is the same vegetation described by Char and Associates (1989) as “Canthium/ 
Christmas Berry Shrubland” (Canthium is the old name for Psydrax).  It is found in a patchy 
distribution within the site, which comprises lava flows of various ages and stages of 
development into soil.  It gradually increases in frequency with increasing elevation, particularly 
above 400 ft. elevation (Fig. 6), since it is dominated by species that do better in the somewhat 
wetter conditions found upslope.  The main species dominating this community is the alien tree 
Christmas berry (Schinus terebinthifolius), along with the indigenous tree alahe‘e (Psydrax 
odoratum).  These two species are also found at lower elevations, mostly on or near a‘a lava 
flows, but at the higher elevations at the site they dominate rather than being of secondary 
importance to koa haole (Leucaena leucocephala).  The third most prevalent tree in this 
community is the koa haole, which, as noted above, sometimes forms nearly pure strands on 
some soil types.  The fourth most prevalent tree is perhaps the introduced shrub or small tree klu 
(Acacia farnesiana).  Other tree species found here include the uncommon endemic ‘ohe 
(Reynoldsia sandwicensis), the uncommon indigenous shrub pua pilo (Capparis sandwichiana), 
the somewhat more common endemic shrub or tree mamane (Sophora chrysophylla), the 
occasional indigenous shrub ‘a‘ali‘i (Dodonaea viscosa), and the introduced (by Polynesians) 
noni (Morinda citrifolia).  
 The ground cover is also sparse in this type of vegetation, with scattered clumps of 
Pennisetum setaceum (fountain grass) found mostly in pockets of soil or pahoehoe, and perhaps 
being the most common species found here.  The ground cover is particularly sparse (Fig. 7) 
under the dense canopy of the Christmas berry trees.  Second in importance is probably the air  
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plant (Kalanchoë pinnata), which forms a dense undergrowth in some places, but is entirely 
lacking in others.  There are many patches of huehue (Cocculus trilobus), and a few patches of 
kowali-‘awa (Ipomoea indica), and the native fern kupukupu (Nephrolepis exaltata), as well as 
the thorny alien shrub Lantana camara (lantana).  In a few places at the highest elevations of the 
plot, the endemic subshrub Bidens micrantha ssp. ctenophylla occurs.  This species was a 
candidate for federal listing as endangered or threatened, but was never classified as such, and 
hence has no protected status.  It is occasional in other areas of similar vegetation at about the 
same elevation in the area (Whistler 2006).   
 Like Leucaena Scrub, this vegetation is classified as disturbed, since fires periodically 
sweep through the area, and goats are known to be in the area.  It somewhat matches the 
description of the “Lowland Dry Shrublands” described in Wagner et al. (1999), which is 
described as occurring in leeward situations on most of the main islands, at 330 to 2000 ft 
elevation, and being open and not exceeding 10 ft in height.   
 

THE FLORA 
 
 A total of 83 plant species (see Table 2) was recorded in the study site.  Seventeen of the 83 
species recorded are native and six of these native species are endemic.  Indigenous plants are 
species that are native to a region or place, but are also found elsewhere.  Endemic plants are 
species restricted to a single region or area, i.e., in the case of Hawai‘i, they are found only in 
Hawai‘i.  In biodiversity terms, the endemic status is the more important of the two categories, 
since if a species belonging to it is endangered or threatened in Hawai‘i, it would likewise be 
classified globally.  Indigenous species, however, can be rare in Hawai‘i, but may be common 
elsewhere in the Pacific.  Over 90% of the native plants in Hawai‘i are endemic, one of the 
highest rates in the world.   
 The majority of the 83 species encountered during the survey are naturalized “alien” plants 
that were accidentally or intentionally introduced to Hawai‘i, but which have now become 
established in the islands and can spread on their own.  The checklist of Char and Associates 
(1989) for the area included 148 species, but that study, which included the present study site, 
was for a larger property (about 2.5 times the area of the present study site) and included areas 
that are much nearer to the coast.  The present survey was conducted during a fairly dry part of 
the year, and if done in a rainy part or a wetter year, it is likely that additional species, mostly 
herbaceous alien weeds, would have been recorded.   
 Most of these additional species found by Char and Associates were adventive species 
(weeds) that would be expected in the area, but many of these are herbaceous species that die 
back during the dry season, and consequently might have turned up during the current survey.  
Char and Associates also found several native species in their study that did not turn up in the 
present study: Doryopteris decora (an endemic fern occasional on the lava flows of the area); 
Fimbristylis hawaiiensis (an endemic sedge of coastal areas, not to be expected in the present 
study site); Pandanus tectorius (an indigenous tree-like monocot of coastal areas, not to be 
expected in the present study site), Digitaria setigera (a coastal grass not to be expected in the 
present study site); Heliotropium curassavica (a native coastal herb not to be expected at this 
inland study site); Ipomoea pes-caprae (an indigenous coastal vine not to be expected at this 
inland study site); Diospyros sandwicensis (an endemic tree occasional on lava flows at higher 
elevations in the area); Senna gaudichaudii (an indigenous tree occasional on lava flows at  
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higher elevations in the area); Plectranthus parviflorus (an indigenous herb occasional on lava 
flows at higher elevations in the area); Argemone glauca (an indigenous herb occasional on lava 
flows at higher elevations in the area); Osteomeles anthyllidifolia (an indigenous shrub 
occasional on lava flows at higher elevations in the area); and Solanum americanum (an 
indigenous herb common in Hawai‘i).  None of these native species are particularly uncommon 
and are not even listed as species of concern (SOC).   
 Several threatened or endangered species have been reported in the area, and are shown on 
the Hawai‘i Natural Heritage Program database map (Fig. 2).  Uhiuhi (Caesalpinia kavaiensis) 
was recorded in the vicinity north of the present study site, but it was not found on the project 
site during the present study nor in the larger study area surveyed by Char and Associates 
(1989).  There is a single record of hala pepe (Pleomele hawaiiensis) collected in the uhiuhi area 
northwest of the study site in 1992, but it was not seen by Char and Associates in the larger area 
south of this population nor during the present study.  There is, however, a relatively large 
population at Kaloko a few miles north of the current study site (Whistler 2006).  ‘Aaea 
(Nothocestrum brevifolium) was found in 1992 near the record of hala pepe, but it was not seen 
by Char and Associates (1989) in the larger area south of this population, nor during the present 
study.  At about the same point, a population of about 50 to 60 individuals of aupaka 
(Isodendrion pyrifolium) was found in 1992, but this shrub was not seen by Char and Associates 
in the larger area south of this population, nor during the present study.  Figure 2 also lists 
“species of concern” Bidens micrantha ssp. ctenophylla as occurring in the area north of the 
present study site.  This species was found during the present study, but it has not been listed as 
Threatened or Endangered, and thus has no official status.   
 

Table 1. Native species found at the study site 
----------------------------------------------------------------------------------------------------------------- 
Bidens micrantha  
 ssp. ctenophylla (Asteraceae)   ko‘oko‘olau       Endemic 
Capparis sandwichiana (Capparaceae)  pua pilo        Endemic 
Cocculus trilobus (Menispermaceae)  huehue        Indigenous 
Cuscuta sandwichiana (Cuscutaceae)  dotter        Endemic 
Dodonaea viscosa (Sapindaceae)   a‘ali‘i        Indigenous 
Erythrina sandwicensis (Fabaceae)   wiliwili         Endemic 
Heteropogon contortus (Poaceae)   pili grass       Indigenous? 
Ipomoea indica (Convolvulaceae)   koali-‘awa       Indigenous 
Nephrolepis exaltata (Nephrolepidaceae) kupukupu        Indigenous 
Peperomia leptostachya (Piperaceae)  ‘ala‘ala-wai-nui      Indigenous 
Plumbago zeylanica (Plumbaginaceae)  ‘ilie‘e        Indigneous 
Psilotum nudum (Psilotaceae)    moa         Indigenous 
Psydrax odoratum (Rubiaceae)    alahe‘e        Indigenous 
Reynoldsia sandwicensis (Araliaceae)  ‘ohe         Endemic 
Sida fallax (Malvaceae)     ‘ilima        Indigenous 
Sophora chrysophylla (Fabaceae)   mamane        Endemic 
Waltheria indica (Sterculiaceae)   ‘uhaloa        Indigenous 
---------------------------------------------------------------------------------------------------------------- 
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DISCUSSION 
 
 A total of 83 plant species (see Table 2) was recorded at the study site, with 17 of them 
native—six endemic and eleven indigenous.  No species federally listed as threatened or 
endangered were found at the site.  One endemic subshrub found in the study site, ko‘oko‘olau 
(Bidens micrantha ssp. ctenophylla), was at one time considered a candidate species for one of 
these categories, but it has no current protected status.  It occurs in other places north of Kona 
where it is sometimes even found in disturbed places such as quarries (see Whistler 2006).  It is 
shown in the Hawai‘i Natural Heritage Program Database map (Fig. 2) as occupying the 
northeastern part of the current study site, and this was found to be the case.   
 That database map also shows a record of the federally listed endangered tree uhiuhi 
(Caesalpinia kavaiensis) as occurring in the area just northwest of the study site, but it has not 
been recorded from the study site nor was it seen there during the botanical studies of Char and 
Associates (1989) nor during the present study. The tree is restricted to populations found in the 
Waianae Mts. on O‘ahu, Hualalai on Hawai‘i, and on Lana‘i.  Subpopulations on Maui and 
Kauai are now apparently extinct.  Currently fewer than 50 reproductive individuals are known, 
and a preserve of 11.2 acres near the study site has been set aside for their protection.   

Three other federally listed threatened or endangered species have been recorded from the 
general area, as shown in Fig. 2 on the Hawai‘i Natural Heritage Program Database map: hala 
pepe (Pleomele hawaiiensis), ‘aiea (Nothocestrum breviflorum), and aupaka (Isodendrion 
pyrifolium).  Hala pepe is a member of the agave family, and historically had many uses by 
native Hawaiians.  Currently, these plants are experiencing poor reproductive success in the 
wild, which may be attributed to a number of causes.  Eight populations of this plant are known 
to exist, comprising about 250 to 300 individuals, with two of the populations in the Kaloko to 
Kona area (USFWS 1995). 
 ‘Aiea can be found at elevations of 590–6000 ft and typically grows in lowland dry forests 
and montane dry or mesic forests dominated by koa (Acacia koa), ‘ohi‘a lehua (Metrosideros 
polymorpha), and/or lama (Diospyros sandwicensis).  Associated species include uhiuhi 
(Caesalpinia kavaiensis) and wiliwili (Erythrina sandwicensis) (USFWS 1994).  The ten 
remaining populations can be found throughout much of the species’ historic range, including 
the nearby Kaloko site.  In the later area, however, the species may have disappeared (Whistler 
2006).  In 1997 there were 10 known populations containing 60 individuals total (Bruegmann 
1997).  
 Aupaka was presumed extinct for over 100 years, until 1991 when four plants were found on 
State-owned land on the island of Hawai‘i northwest of the current study site.  The area around 
their location was slated for development for residential housing and a golf course.  Further 
searches of that site added an additional 50 to 60 plants to the known population, but due to 
pressure from residential and recreational development, as well as invasive species, only 15 
plants were recorded during a recent survey of the site (USFWS 2001).  Two small preserve have 
been established for this species to the north of the current study site, adjacent to Kealakehe 
High School (Anon. 2007).   
 No sensitive types of vegetation were found at the current study site.  Such types of 
vegetation include wetlands and dryland forest.  No wetland could occur here due to the dry, 
lava-covered surface at the site.  Dryland forest with sensitive plant species is found at Kaloko to 
the north of the present study site, but none was encountered at the study site itself. 
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CONCLUSIONS AND RECOMMENDATIONS 
 
 Based upon the survey, there are four main kinds of vegetation at the site: (1) Managed land 
along Palani Road, dominated by alien species; (2) Prosopis Woodland dominated by kiawe 
(Prosopis pallida) and koa haole (Leucaena leucocephala) along the southern boundary of the 
study site; (3) Leucaena Scrub dominated by koa haole (Leucaena leucocephala) in combination 
with alahe‘e (Psydrax odoratum) and fountain grass (Pennisetum setaceum) in the lower part of 
the study site and on soil on the upper part; and (4) Schinus/Psydrax scrub dominated by 
Christmas berry (Schinus terebinthifolius) and alahe‘e (Psydrax odoratum) on or near lava flows.  

A total of 83 plant species were recorded from the study site.  Of these, 17 are native 
species—11 indigenous species and 6 endemic species.  None of these are federally listed as 
“threatened” or “endangered.”  No areas of wetlands or undisturbed native vegetation occur at 
the site.  Consequently, there are no botanical impediments to carrying out the proposed 
construction. 

It is also recommended that some of the rare and endemic species occurring on the site or in 
the general area should be considered for any landscaping that will be done, such as around 
utility buildings and public structures.  This would be a win-win situation.  Some of the species 
make attractive ornamentals, and are already adapted to the dryland conditions at the site.  Thus 
they require little maintenance and watering.  Using rare or culturally significant species would 
also help to alleviate any local or governmental concerns that the project would be detrimental to 
the survival of these rare species.  Some of these species are already being propagated by local 
gardeners and gardens, such as the nearby Amy Greenwell Garden.  These may be available for 
purchase, or these individuals or gardens could be hired to do the local plant landscaping.  Some 
species recommended for landscaping are as follows: 
 
Alahe‘e (Psydrax odoratum)—A small indigenous tree or shrub fairly common at the site, to 

which it is well adapted.  It has attractive dark green leaves, a thick canopy, and baseball-
sized clusters of fragrant, attractive white flowers.   

Hala pepe (Pleomele hawaiiensis)—A federally listed endangered endemic species.  This yucca-
like plant is similar to the money tree (Dracaena marginata) that is a popular ornamental 
plant in Hawai‘i.  It was not found at the site, but a population of it occurs at a similar 
elevation to the north at Kalolo. 

‘Ilima (Sida fallax)—An indigenous shrub common at the site.  It is a popular ornamental in 
Hawai‘i, where the orange mallow-like flowers are fashioned into exquisite leis. 

Kolomona (Senna gaudichaudii)—Small indigenous tree with pale yellow flowers.  It is similar 
to the scrambled eggs tree (Senna surattensis) that is a popular ornamental tree in Hawai‘i. 

Ko‘oko‘olau (Bidens micrantha ssp. ctenophylla)—An endemic shrub that is a candidate, 
federally listed endemic species.  It is restricted mostly to this part of the island of Hawai‘i 
and has small, attractive, yellow, sunflower-like flowers. 

Kukui (Aleurites moluccana)—This species is a Polynesian introduction to Hawai‘i rather than a 
native species, but it has important cultural significance since it seeds were traditionally 
used for night time illumination (hence its English name candlenut).  Currently the seeds are 
used to produce massage oil and the fruits are fashioned into attractive seed leis.  Its gray-
green leaves and large stature make it a popular ornamental tree in Hawai‘i. 
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Mamane (Sophora chrysophylla)—An endemic small tree or shrub common on the Big Island, 
especially at higher elevations.  It has attractive yellow, sweetpea-like flowers and an 
unusual, bead-necklace-like pod. 

Naio (Myoporum sandwicense)—An indigenous small tree or shrub with small, fragrant white 
flowers.  Its English name is false sandalwood, indicative of its fragrant wood once used like 
sandalwood.  The plant is easily grown from cuttings. 

‘Ohe (Reynoldsia sandwicensis)—A large, fast growing endemic tree with an open canopy. 
‘Ohi‘a lehua (Metrosideros polymorpha)—This is the indigenous, medium-sized tree covering 

much of the island, and has attractive red or yellow, powderpuff-like flowers.  Some 
varieties also have attractive gray-green leaves.  It was not found at the present study site, 
probably because the area does not get enough rainfall to allow it to flourish, but it 
dominates the intact forests upslope. 

Pua pilo (Capparis sandwichiana)—An endemic shrub or small tree with large, attractive white, 
fragrant flowers.  It is relatively rare in Hawai‘i, but does well on lowland lava flows. 

‘Ulei (Osteomeles anthyllidifolia)—A sprawling indigenous shrub that makes a nice shrubby 
ground cover, but was not found at the site (but was reported by Char and Associates [1989] 
during their survey of the larger area).  It has attractive but small, white, rose-like flowers (it 
is a member of the rose family). 

Wiliwili (Erythrina sandwicensis)—A spreading endemic tree with showy seasonal red flowers, 
found in the area, but not recorded from the study site other than a few trees that appear to 
have been planted along Palani Road.  It is a popular, long-lived, native ornamental tree in 
Hawai‘i that is related to the ornamental coral tree (Erythrina variegata). 
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TABLE 2. CHECKLIST OF PLANT SPECIES 
 

The following is a checklist of the vascular plants inventoried during the field studies on the 
Hawaii Housing Finance and Development Corporation’s Keahuolu Affordable Housing project 
parcel.  The plants are divided into three groups, Ferns (including fern allies), Monocots, and 
Dicots.  Within these groups, the species are presented taxonomically by family, with each 
family and each species in the family in alphabetical order.  The taxonomy and nomenclature of 
the ferns follow Palmer 2003 and the flowering plants (Monocots and Dicots) follow Wagner et 
al. (1990).  In most cases, common English and/or Hawaiian names listed here have been taken 
from St. John (1973) or Porter (1972).  
 
For each species, the following information is provided: 
 
1. Scientific name with author citation. 
2. Common English and/or Hawaiian name, when known. 
3. Biogeographic status.  The following symbols are used. 

E = endemic (found only in Hawai‘i). 
I = indigenous (native to Hawai‘i as well as other geographic areas). 
P = Polynesian introduction (introduced to Hawai‘i by Polynesians before the advent of the 

  Europeans). 
X = Introduced or alien (not native, introduced to Hawai‘i, either accidentally or  

intentionally, after the advent of the Europeans). 
 
------------------------------------------------------------------------------------------------------------------ 
Species         Common Names      Status   
------------------------------------------------------------------------------------------------------------------ 

FERNS AND FERN ALLIES 
 NEPHROLEPIDACEAE (Sword Fern Family) 
Nephrolepis exaltata (L.) Schott   kupukupu     I 
 POLYPODIACEAE (Common Fern Family) 
Phymatosorus grossus     laua‘e     X 

(Langsd. & Fisch.) Brownlie  
 PSILOTACEAE (Psilotum Family) 
Psilotum nudum L.      moa       I 
 

MONOCOTS 
 COMMELINACEAE (Spiderwort Family) 
Rhoeo spathacea (Sw.) Stearn    oyster plant    X 

POACEAE (Grass Family) 
Chloris barbata (L.) Sw.     swollen fingergrass  X 
Heteropogon contortus (L.) P. Beauv. 

ex Roem. & Schult.     pili grass     I? 
Panicum maximum Jacq.     Guinea grass    X 
Pennisetum setaceum (Forssk.) Chiov.  fountain grass   X 
Rhynchelytrum repens (Willd.) C.E. Hubb. Natal redtop    X 
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------------------------------------------------------------------------------------------------------------------ 
Species         Common Names      Status  
------------------------------------------------------------------------------------------------------------------ 

DICOTS 
 ACANTHACEAE (Acanthus Family) 
Barleria cristata L.      Philippine violet   X 
 ANACARDIACEAE (Mango Family) 
Schinus terebinthifolius Raddi    Christmas berry   X 
 APOCYNACEAE (Periwinkle Family) 
Catharanthus roseus (L.) G. Don   Madagascar periwinkle X 
 ARISTOLOCHIACEAE (Dutchman’s Pipe Family) 
Aristolochia littoralis Parodi    pelican flower   X 
 ARALIACEAE 
Reynoldsia sandwicensis A. Gray   ‘ohe      E 
Schefflera actinophylla (Endl.) Harms  octopus tree    X 
 ASCLEPIADACEAE (Milkweed Family) 
Stapelia gigantea N.E. Brown    carrion flower   X 

ASTERACEAE (Sunflower Family) 
Bidens cynapiifolia Kunth     West Indian beggar’s-tick X 
Bidens micrantha Gaud. ssp. ctenophylla 

 (Sherff) Nagatga & Ganders   ----------     E 
Bidens pilosa L.       beggar’s-tick    X 
Emilia sonchifolia (L.) DC.    pualele, emilia   X 
Pluchea carolinensis (Jacq.) G. Don  pluchea     X 
Tridax procumbens L.      coat buttons    X 
 BIGNONIACEAE (Bignonia Family) 
Jacaranda mimosifolia D. Don    jacaranda    X 
Spathodea campanulata P. Beauv.   African tulip tree   X 
 BUDDLEIACEAE (Butterfly-bush Family) 
Buddleia asiatica Lour.     dogtail, heulo’ilio   X 
 CACTACEAE (Cactus Family) 
Opuntia ficus-indica (L.) Mill.    prickly pear, panini  X 
 CANNABACEAE (Marijuana Family) 
Cannabis sativa L.      pakalolo, marijuana   X 
 CAPPARACEAE (Caper Family) 
Capparis sandwichiana DC    pua pilo     E 
Cleome gynandra L.      African spider flower  X 
 CARICACEAE (Papaya Family) 
Carica papaya L.       papaya     X 
 CLUSIACEAE (Mangosteen Family) 
Clusia rosea Jacq.      autograph tree   X 

CONVOLVULACEAE (Morning-Glory Family)
Ipomoea indica (J. Burm.) Merr.   koali-‘awa     I 
Ipomoea obscura (L.) Ker-Gawl.   bindweed    X 
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------------------------------------------------------------------------------------------------------------------ 
Species         Common Names      Status 
------------------------------------------------------------------------------------------------------------------ 

CRASSULACEAE (Stonecrop Family) 
Kalanchoë pinnata (Lam.) Pers.   air plant     X 
Kalanchoë tubiflora (Haw.) Raym.-Hamet chandelier plant   X 

CUCURBITACEAE (Gourd Family) 
Coccinea grandis (L.) Voigt    ivy gourd    X 
Momordica charantia L.     wild bittermelon   X 
 CUSCUTACEAE (Dodder Family) 
Cuscuta sandwichiana (Cuscutaceae)  kauna ‘oa    E 

EUPHORBIACEAE (Spurge Family) 
Aleurites moluccana (L.) Willd.   candlenut, kukui   P 
Chamaesyce hirta (L.) Millsp.    garden spurge   X 
Euphorbia heterophylla L.     kaliko     X 
Phyllanthus debilis Klein ex Willd.   phyllanthus weed   X 
Ricinus communis L.      castor bean    X 
 FABACEAE (Pea Family) 
Abrus precatorius L.      rosary pea    X 
Acacia farnesiana (L.) Willd.    klu      X 
Chamaecrista nictitans (L.) Moench  partridge pea, lau-ki  X 
Crotalaria pallida Aiton     smooth rattlepod   X 
Desmodium tortuosum (Sw.) DC.   Florida beggarweed  X 
Erythrina sandwicensis      wiliwili     E  
Indigofera suffruticosa Mill.    indigo, ‘iniko   X 
Leucaena leucocephala (Lam.) de Wit  koa haole    X 
Macroptilium lathyroides (L.) Urb.   cow pea     X 
Pithecellobium dulce (Roxb.) Benth.  ‘opiuma, Manila    X 

     tamarind 
Prosopis pallida (Humb. & Bonpl.ex  kiawe, mesquite   X 

Willd.) Kunth 
Samanea saman (Jacq.) Merr.    monkeypod    X 
Senna occidentalis (L.) Link    coffee senna    X 
Sophora chrysophylla (Salisb.) Seem.  mamane     E 

LAMIACEAE (Mint Family) 
Hyptis pectinata (L.) Poir.     comb hyptis    X 

MALVACEAE (Mallow Family) 
Malvastrum coromandelianum (L.) Garcke false mallow    X 
Sida fallax Walp.       ‘ilima      I 
Sida spinosa L.       prickly sida    X 
 MENISPERMACEAE (Moonseed Family) 
Cocculus trilobus (Thunb.) DC.   huehue      I 
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------------------------------------------------------------------------------------------------------------------ 
Species         Common Names      Status 
------------------------------------------------------------------------------------------------------------------ 
 MORACEAE (Mulberry Family) 
Ficus microcarpa L. f.     Chinese banyan   X 
Ficus rubiginosa Desf.     Port Jackson fig   X 
Morus alba L.       mulberry    X 

MYRTACEAE (Myrtle Family) 
Psidium guajava L.      guava     X 

NYCTAGINACEAE (Four-o’-Clock Family) 
Boerhavia coccinea Mill.     ----------     X 
Bougainvillea glabra Choisy    bougainvillea   X  

PASSIFLORACEAE (Passionflower Family) 
Passiflora foetida L.      love-in-a-mist   X 

PHYTOLACCACEAE (Pokeweed Family) 
Rivina humilis L.       rouge plant    X 

PIPERACAEAE (Pepper Family) 
Peperomia leptostachya Hooker & Arnott ‘ala‘ala-wai-nui    I 

PLUMBAGINACEAE (Leadwort Family) 
Plumbago zeylanica L.     ‘ilie‘e      I 

PORTULACACEAE (Purslane Family) 
Portulaca oleracea L.      common purslane   X 
Portulaca pilosa L.      ‘ihi      X 
Talinum triangulare (Jacq.) Willd.   talinum     X 
 PROTACEAE (Protea Family) 
Macadamia ternifolia F. Muell.   macadamia    X 
 RUBIACEAE (Coffee Family)  
Morinda citrifolia L.      Indian mulberry, noni  P 
Psydrax odoratum (Forst. f.) 

A. C. Sm. & S. Darwin    alahe‘e      I 
 SAPINDACEAE (Soapberry Family) 
Dodonaea viscosa Jacq.     ‘a‘ali‘i      I 
 STERCULIACEAE (Cacao Family) 
Waltheria indica L.      ‘uhaloa      I 

VERBENACEAE (Verbena Family) 
Lantana camara L.      lantana     X 
Stachytarpheta cayennensis (Rich.) Vahl blue rat’s-tail    X 
--------------------------------------------------------------------------------------------------------------------
-- 
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Fig. 3. Prosopis Woodland near Palani Road on the south side of the study site. 

Fig. 4. Leucaena Scrub at lower elevations at the study site. 
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 Fig. 6. Schinus/Psydrax Scrub at the study site. 

Fig. 5. Leucaena scrub at upper elevations of the study site. 
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 Fig. 7. A‘a lava flow at the study site. 
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INTRODUCTION 
 
 The study site comprises a parcel of land proposed for construction of a reservoir that will 
service the Keahuolu Affording Housing Project (Fig. 1).  It is located adjacent to the northeast 
corner of the housing project site at an elevation of about 595 feet.  Its 7.8-acre area comprises a 
530 x 520 ft reservoir site and a 1100 x 50 foot access road.  It is located on TMK (3) 7-4-21: 
portion of 014 and portion of 021.  The construction of the facility requires an up-to-date 
botanical survey, especially since federally listed, threatened and endangered plant species occur 
in the general vicinity.  The site is currently covered with a scrubby vegetation dominated by 
native and alien shrub and tree species on lava flows of various ages.   

A botanical survey was carried out nineteen years ago by Char and Associates (1989) on the 
area adjacent to the reservoir site, and included a much larger area comprising 1100 acres, some 
of it extending west of the present study site and makai of the Queen Ka‘ahumanu Highway.  
Another botanical survey was carried out in 2007 on the Keahuolu parcel (Whistler 2007), which 
is contiguous with the present study site.   
 The objectives of the current field study were to provide a general description of the 
vegetation types present (particularly any sensitive types that may harbor rare plant species), to 
make a checklist of all native and naturalized vascular plants found, and to search for threatened 
and endangered species. 
 

METHODOLOGY 
 

Before the fieldwork was carried out, a review of the literature was undertaken by the 
Principal Investigator (PI).  The current status of any endangered species previously reported 
from the general area was checked using the official database of threatened and endangered 
species (USFWS 2005).  This list is identical to the State of Hawai‘i list of threatened and 
endangered plant species.  In addition, information about threatened and endangered plant 
species found in the area was extracted from the Hawai‘i Natural Heritage Program database 
(Anon. 2005) of federally listed plant species, and is presented here in the form of a map of these 
collections and sightings (Fig. 2).  Topographic maps and aerial photos were studied to 
determine the best access points and to locate places where native species are most likely to be 
found (lava flows).   

After the literature review, a botanical field survey was conducted at the site by a two-
person botanical team consisting of the PI (Art Whistler) and a Field Assistant (Beate Neher) on 
5 and 15 December 2007.  The site was accessed from Keanalehu Drive, a narrow road leading 
from Kealakehe High School to Palani Road to the east.  A walk-through survey, involving 
walking parallel lines through the site, was employed to study the vegetation and flora.  All plant 
species encountered during the survey were recorded, along with an indication of their 
frequency.  Particular care was taken in ‘a‘a areas, since this type of habitat is where native 
species, including threatened and endangered plants, are most likely to occur.  New lists were 
made for each vegetation type and/or day, and these were combined into a comprehensive 
checklist of all plants found at the study site (see Table 2 in the Appendix).  Notes were also 
taken on vegetation types present, indicating the dominance and frequency of the plant species 
found there.  These were later analyzed and written up to form the vegetation section below.  All 
of the species encountered during the fieldwork were familiar to the field team and were 
identified in the field.   
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Fig. 1. The Keahuolu Affordable Housing Project Proposed Reservoir study site.
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THE VEGETATION 
Fig. 2. Hawai‘i Natural Heritage Program map of federally listed  

plant species in the area, with the study site indicated in red. 
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 Only two types of vegetation can be recognized at the study site: (1) Managed Land 
Vegetation; and (2) Schinus/Psydrax Scrub.  These are described below. 
 

(1) Managed Land Vegetation 
 
 This comprises land that is under periodic or frequent management, such as dirt roads or 
recently bulldozed tracks.  It is a relatively minor component of the overall vegetation at the 
study site, where it consists only of a short, recently bulldozed track dominated mostly by weeds, 
particularly the alien subshrub coffee senna (Senna occidentalis), fountain grass (Pennisetum 
setaceum), koa haole (Leucaena leucocephala), and talinum (Talinum triangulare). 
 

(2) Schinus/Psydrax Scrub 
 
 This is the type of vegetation that covers the whole reservoir site and proposed access road, 
and is particularly characteristic of more recent lava flows, ones that are decidedly composed of 
‘a‘a lava (Fig. 3).  It is the same vegetation described by Char and Associates (1989) as 
“Canthium/ Christmas Berry Shrubland” (Canthium is the old name for Psydrax).  It is also the 
same vegetation at the Keahuolu Affordable Housing Project described by Whistler (2007) under 
the same name, but the amount of the alien koa haole (Leucaena leucocephala) present is nearly 
equal to that of the other two main species—the alien Christmas berry (Schinus terebinthifolius) 
and the indigenous alahe‘e (Psydrax odoratum).   

Other less common native tree and shrub species found here include the indigenous ‘a‘ali‘i 
(Dodonaea viscosa) and ‘ilima (Sida fallax), the endemic mamane (Sophora chrysophylla) and 
Bidens micrantha ssp. ctenophylla.  Several other alien tree and shrub species are also occasional 
to uncommon here, including silk oak (Grevillea robusta), jacaranda (Jacaranda mimosifolia), 
autograph tree (Clusia rosea), Chinese banyan (Ficus microcarpa), monkey pod (Samanea 
saman), guava (Psidium guajava), klu (Acacia farnesiana), and the Polynesian-introduced noni 
(Morinda citrifolia). 
 The ground cover is sparse in this type of vegetation, with scattered clumps of fountain 
grass (Pennisetum setaceum) found mostly in pockets of soil or pahoehoe, and perhaps being the 
most common herbaceous species present (Fig. 4).  The ground cover is particularly sparse under 
the dense canopy of the Christmas berry trees, which are sometimes spreading and cast a denser 
shade than most of the other species.  Second in importance in the ground cover is probably the 
alien grass Natal redtop (Rhynchelytrum repens), which occurs mostly in patches.  The 
indigenous herbaceous vine huehue (Cocculus trilobus) is common climbing over the low trees, 
and the indigenous vine kowali-‘awa (Ipomoea indica) occurs in a few patches.  Scattered 
pockets or individuals of the thorny alien shrub Lantana camara (lantana) are also present.  
Other native species present include the herbs ‘ala‘ala-wai-nui (Peperomia leptostachya) and 
spurflower (Plectranthus parviflorus), and the subshrub ‘uhaloa (Waltheria indica).  Other alien 
ground cover species include the succulent air plant (Kalanchoë pinnatum), partridge pea 
(Chamaecrista nictitans), and Madagascar periwinkle (Catharanthus roseus). 
 This vegetation is classified as disturbed because of the high number of alien species 
present.  The main disturbance is caused by fires that periodically sweep through the vegetation.  
Additionally, goats probably occur in the area and affect its vegetation by grazing.  The current 
vegetation somewhat matches the description of the “Lowland Dry Shrublands” noted in Wagner 
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et al. (1999).  It was described as being open and not exceeding 10 ft in height, and as occurring 
in leeward situations on most of the main islands from 330 to 2000 ft elevation.  
 

THE FLORA 
 

Forty plant species were recorded at the study site.  The majority of these are naturalized 
“alien” plants that were accidentally or intentionally introduced to Hawai‘i, but which have now 
become established in the islands and can spread on their own.  The remaining plants, which are 
termed native species, comprise indigenous and endemic species.  Indigenous plants are species 
that are native to a region or place, but are also found elsewhere.  Endemic plants are species 
restricted to a single region or area, i.e., in the case of Hawai‘i, they are found only in Hawai‘i.  
In biodiversity terms, the endemic status is the more important of the two categories, since if a 
species belonging to it is endangered or threatened in Hawai‘i, it would likewise be classified 
globally.  Indigenous species, however, can be rare in Hawai‘i, but may be common elsewhere in 
the Pacific.  Over 90% of the native plants in Hawai‘i are endemic, one of the highest rates in the 
world.   

The reservoir site contained, among its 40 recorded species, ten native plant species—two 
endemic and eight indigenous species.  A checklist of all species found at the site is shown in 
Table 2 in the Appendix. 
 
 

Table 1. Native species recorded at the reservoir site. 
--------------------------------------------------------------- 
Species     Common Name 
--------------------------------------------------------------- 
                            Endemic Species 
Bidens micrantha 

 ssp. ctenophylla   ----------  
Sophora chrysophylla   mamane 
                             Indigenous Species 
Cocculus trilobus    huehue 
Dodonaea viscosa    ‘a‘ali‘i 
Ipomoea indica     koali-‘awa 
Peperomia leptostachya   ‘ala‘ala-wai-nui 
Plectranthus parviflorus   spurflower 
Psydrax odoratum    alahe‘e 
Sida fallax      ‘ilima 
Waltheria indica     ‘uhaloa 
--------------------------------------------------------------- 

 
 

DISCUSSION 
 
 Based upon the survey, two main kinds of vegetation occur at the study site: (1) Managed 
Land Vegetation; and (2) Schinus/Psydrax Scrub.  Both of these are highly disturbed.  No 
sensitive types of vegetation are present.  Sensitive vegetation types include wetlands and 
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dryland forest.  No wetland could occur at the study site due to its dry, lava-covered surface.  
Dryland forest with sensitive plant species is found at Kaloko to the north of the present study 
site, but none was encountered at the study site itself. 
 Forty plant species were recorded at the reservoir site, ten of them native—two endemic and 
eight indigenous species.  No species federally listed as threatened or endangered were found.  
One endemic subshrub present, Bidens micrantha ssp. ctenophylla, was at one time considered a 
candidate species for one of these categories, but it has no current protected status.  It occurs in 
other places north of Kona, where it is sometimes found even in disturbed places such as 
quarries (Whistler 2006).  It is shown in the Hawai‘i Natural Heritage Program Database map 
(Fig. 2) as occupying the area of the reservoir site, and this was found to be true. 
 Several threatened or endangered species have been reported in the area of the reservoir site, 
and are shown on the Hawai‘i Natural Heritage Program database map.  Uhiuhi (Caesalpinia 
kavaiensis) was recorded north of the reservoir site, but it was not found during the present study 
nor in the larger study area surveyed for the main part of the Keahuolu housing (Whistler 2007).  
There is a single record of hala pepe (Pleomele hawaiiensis) collected in the uhiuhi area 
northwest of the study site in 1992, but it was not seen by Char and Associates (1989) in the 
larger area south of this population nor during the earlier Keahuolu study (Whistler 2007).  There 
is a relatively large population of it at Kaloko a few miles north of the current study site 
(Whistler 2006).  ‘Aaea (Nothocestrum brevifolium) was found in 1992 near the record of hala 
pepe, but it was not seen by Char and Associates (1989) in the larger area south of this 
population, nor during the earlier Keahuolu study (Whistler 2006).  At about the same point, a 
population of about 50 to 60 individuals of aupaka (Isodendrion pyrifolium) was found in 1992, 
but this shrub was not seen by Char and Associates in the larger area south of this population, 
nor during the earlier Keahuolu study (Whistler 2007).  Consequently, no endangered or 
threatened species are found at either study site. 
 

CONCLUSIONS AND RECOMMENDATIONS 
 

Forty plant species were recorded from the study site, 30 of them alien species and ten of 
them are native—two endemic and eight indigenous species.  None of these are federally listed 
as “threatened” or “endangered.”  No areas of wetlands or undisturbed native vegetation occur at 
the site.  Consequently, there are no botanical impediments to carrying out the proposed 
construction. 
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APPENDIX 
Table 3. Checklist of Plant Species at the Reservoir Site 

 
The following is a checklist of the vascular plants inventoried during the field studies on the 

Keahuolu Affordable Housing project well and reservoir sites.  The plants are divided into three 
groups, Ferns (including fern allies), Monocots, and Dicots.  Within these groups, the species are 
presented taxonomically by family, with each family and each species in the family in 
alphabetical order.  The taxonomy and nomenclature of the ferns follow Palmer 2003 and the 
flowering plants (Monocots and Dicots) follow Wagner et al. (1990).  In most cases, common 
English and/or Hawaiian names listed here have been taken from St. John (1973) or Porter 
(1972).  
 
For each species, the following information is provided: 
 
1. Scientific name with author citation. 
2. Common English and/or Hawaiian name, when known. 
3. Biogeographic status.  The following symbols are used. 

E = endemic (found only in Hawai‘i). 
I = indigenous (native to Hawai‘i as well as other geographic areas). 
P = Polynesian introduction (introduced to Hawai‘i by Polynesians before the advent of the 

  Europeans). 
X = Introduced or alien (not native, introduced to Hawai‘i, either accidentally or  

intentionally, after the advent of the Europeans). 
 
-------------------------------------------------------------------------------------------------------------------- 
Species         Common Names      Status1   
-------------------------------------------------------------------------------------------------------------------- 

FERNS AND FERN ALLIES 
 POLYPODIACEAE (Common Fern Family) 
Phymatosorus grossus     laua‘e     X 

(Langsd. & Fisch.) Brownlie  
 

MONOCOTS 
 CYPERACEAE (Sedge Family) 
Cyperus compressus L.     ----------     X 

POACEAE (Grass Family) 
Melinus minutiflora P. Beauv.    molasses grass   X 
Pennisetum setaceum (Forssk.) Chiov.  fountain grass   X 
Rhynchelytrum repens (Willd.) C.E. Hubb. Natal redtop    X 
 

DICOTS 
 ANACARDIACEAE (Mango Family) 
Schinus terebinthifolius Raddi    Christmas berry   X 
 APOCYNACEAE (Periwinkle Family) 
Catharanthus roseus (L.) G. Don   Madagascar periwinkle X 
-------------------------------------------------------------------------------------------------------------------- 



 9

Species         Common Names      Status1   
-------------------------------------------------------------------------------------------------------------------- 
 ASCLEPIADACEAE (Milkweed Family) 
Stapelia gigantea N.E. Brown    carrion flower   X 

ASTERACEAE (Sunflower Family) 
Bidens micrantha Gaud. ssp. ctenophylla 

(Sherff) Nagatga & Ganders   ----------     E 
Bidens pilosa L.       beggar’s-tick    X 
 BIGNONIACEAE (Bignonia Family) 
Jacaranda mimosifolia D. Don    jacaranda    X 
Spathodea campanulata P. Beauv.   African tulip tree   X 
 CLUSIACEAE (Mangosteen Family) 
Clusia rosea Jacq.      autograph tree   X 

CONVOLVULACEAE (Morning-Glory Family) 
Ipomoea indica (J. Burm.) Merr.   koali-‘awa     I 

CRASSULACEAE (Stonecrop Family) 
Kalanchoë pinnata (Lam.) Pers.   air plant     X 
 FABACEAE (Pea Family) 
Abrus precatorius L.      rosary pea    X 
Acacia farnesiana (L.) Willd.    klu      X 
Chamaecrista nictitans (L.) Moench  partridge pea, lau-ki  X 
Indigofera suffruticosa Mill.    indigo, ‘iniko   X 
Leucaena leucocephala (Lam.) de Wit  koa haole    X 
Samanea saman (Jacq.) Merr.    monkeypod    X 
Senna occidentalis (L.) Link    coffee senna    X 
Sophora chrysophylla (Salisb.) Seem.  mamane     E 
Tephrosia purpurea (L.) Pers.    auhuhu   `  P 

LAMIACEAE (Mint Family) 
Plectranthus parviflorus Willd.   spurflower     I 

MALVACEAE (Mallow Family) 
Sida fallax Walp.       ‘ilima      I 
 MENISPERMACEAE (Moonseed Family) 
Cocculus trilobus (Thunb.) DC.   huehue      I 
 MORACEAE (Mulberry Family) 
Ficus microcarpa L. f.     Chinese banyan   X 

MYRTACEAE (Myrtle Family) 
Psidium guajava L.      guava     X 

PHYTOLACCACEAE (Pokeweed Family) 
Rivina humilis L.       rouge plant    X 

PIPERACAEAE (Pepper Family) 
Peperomia leptostachya Hooker & Arnott ‘ala‘ala-wai-nui    I 

PORTULACACEAE (Purslane Family) 
Talinum triangulare (Jacq.) Willd.   talinum     X 
 
-------------------------------------------------------------------------------------------------------------------- 
Species         Common Names      Status1  Site 1    Site 2  
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-------------------------------------------------------------------------------------------------------------------- 
 PROTACEAE (Protea Family) 
Grevillea robusta A. Cunn. ex R. Br.  silk oak     X 
 RUBIACEAE (Coffee Family)  
Morinda citrifolia L.      Indian mulberry, noni  P 
Psydrax odoratum (Forst. f.) 

A. C. Sm. & S. Darwin    alahe‘e      I 
 SOLANACEAE (Nightshade Family) 
Solanum americanum Mill.    black nightshade, popolo  I? 

SAPINDACEAE (Soapberry Family) 
Dodonaea viscosa Jacq.     ‘a‘ali‘i      I 
 STERCULIACEAE (Cacao Family) 
Waltheria indica L.      ‘uhaloa      I 

VERBENACEAE (Verbena Family) 
Lantana camara L.      lantana     X 
Stachytarpheta cayennensis (Rich.) Vahl blue rat’s-tail    X 
--------------------------------------------------------------------------------------------------------------------
-- 
Status1: I = Indigenous.  E = Endemic.  X = Alien (introduced).  P = Polynesian introduction. 
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Fig. 4. Fountain grass dominating in an opening at the study site. 

Fig. 3. A‘a flow at the study site, with the margins dominated by several tree species. 



Appendix C 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C-1 
May 2008 



 
 
 

AVIFAUNAL AND FERAL MAMMAL SURVEY OF THE 
 

 PROPOSED KEAHUOLU AFFORDABLE HOUSING PROJECT AND   
 

RESERVOIR SITE, NORTH KONA, ISLAND OF HAWAII 
 
 
 
 
 
 
 
 
 

Report prepared for: 
 

Belt Collins Hawaii Ltd. 
Honolulu, Hawaii 

 
 
 
 
 
 
 

Survey and report by: 
 

Phillip L. Bruner 
Environmental Consultant 

Fauna (Bird & Mammal) Surveys 
#1775 BYUH 

55-220 Kulanui Street 
Laie, HI 96762 

 
 
 
 

30 May 2008 
 
 
 
 
 



INTRODUCTION 
 
 
 

 
 The purpose of this report is to present the results of a two day (27, 28, May 

2008) field survey of the proposed Keahuolu Affordable Housing Project and Reservoir 

site [TMK (3) 7-4-021: 020], and TMK (3) 7-4-021: Por. 021].  In addition to the data 

obtained from the field survey pertinent published and unpublished sources are also noted 

in the report.  These sources add a broader perspective of the wildlife resources in this 

region of the island.  In particular data are compared with an earlier study (Bruner 1989) 

that I conducted in this area and surrounding lands.  The goals of the survey were: 

1- Document the species of birds and mammals currently on the property. 

2- Examine the site for the purpose of identifying the natural resources available 

to wildlife in this region. 

3- Devote special attention to documenting the presence and possible use of this 

property by native and migratory species particularly those that are listed as 

threatened or endangered. 

 

SITE DESCRIPTION 

 

 The property is presently covered in dense, second growth forest composed of 

primarily alien (non-native) species of trees, brush and grass.  Surrounding lands contain 

residential, commercial, schools, and other similar undeveloped property (Fig. 1).   
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SURVEY PROTOCOL 

 

 The field survey was conducted over two consecutive days (27, 28 May 2008).  

Observations were made in the early morning and late in the day when birds are most 

active and more easily detected.  The site was covered on foot and all birds seen or heard 

were noted.  All four habitats recognized by Whistler (2007): Managed Land Vegetation, 

Prosopis Woodland, Leucaena Scrub, and Schinus/Psydrax Scrub were investigated.  

Observations of mammals were limited to visual sightings and evidence in the form of 

tracks and skeletal remains.  No attempts were made to trap mammals in order to obtain 

relative abundance estimates.  The evening of 27 May was devoted to a search for the 

presence of the endangered Hawaiian Hoary Bat (Lasiurus cinereus semotus).  A 

Petterson Elektronic AB Ultrasound Detector D 100 was used to listen for echolocating 

bats at several sites on the property. 

 Weather during the survey was overcast.  The winds were relatively light which 

made for easy detection of vocalizing birds.   Scientific and common vernacular names 

used in this report follow Honacki et al. (1982), and Pyle (2002). 
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RESULTS AND DISCUSSION 

 

Native land Birds: 

 No native land birds were observed on this survey.  This was also the case in the 

Bruner (1989) survey.  The only species that might on occasion be seen in this area are 

the endangered Hawaiian Hawk or ‘Io (Buteo solitarius)) and the Hawaiian Short-eared 

Owl or Pueo (Asio flammeus sanwichensis) (Pratt et al. 1987, Hawaii Audubon Society 

2005).  Pueo are not listed as endangered or threatened on the island of Hawaii, however, 

the State of Hawaii does list the population on Oahu as endangered.  Aside from ‘Io and 

Pueo no other native land birds would be expected to occur on this property.   

 

Native Waterbirds: 

 No native waterbirds were recorded and would not be expected on this site.  No 

wetland habitat was found on the survey. 

 

Seabirds: 

 No nesting seabirds were seen on the survey and would not be expected to nest in 

this area due to predators and human disturbance.  Some species might on rare occasion 

be seen flying over the site (pers. observ.) 
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Migratory Birds: 

 No migratory shorebirds were observed.  No habitat suitable for shorebirds 

currently occurs on this site. 

 

Alien (Introduced) Birds: 

 Nineteen alien species were observed during the course of the survey.  Table One 

notes these species along side those recorded during the Bruner (1989) survey.  None of 

these birds are listed as threatened or endangered.  The array of species was typical of 

what was found on recent (Bruner 2005, 2006a, 2006b) surveys in similar habitat in this 

region of the island. 

 

Mammals: 

 Nine introduced Small Indian Mongooses (Herpestes javanicus) were tallied on 

the survey.  The skeletal remains of a feral pig (Sus scrofa) and two live adult pigs were 

observed on 27 May 2008.  No rats (Rattus spp.), mice (Mus musculus), or cats (Felis 

catus) were seen but likely occur on and around the property.  No endangered Hawaiian 

Hoary Bats (Lasiurus cinereus semotus) were detected by the ultrasound device during a 

night search of the property on 27 May 2008.  The Hawaiian Hoary bat generally roosts 

solitarily in trees.  They forage for flying insects in a wide variety of habitats including 

forests, agricultural lands, urban areas, as well as over bays and ponds (Tomich 1986, 

Kepler and Scott 1990, Jacobs 1991, 1993, and Reynolds et al. 1998). 
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EXECUTIVE SUMMARY AND CONCLUSION 

 

 All habitats on the property were thoroughly surveyed.  The birds and mammals 

found were those to be expected in this region of the Island of Hawaii and conformed to 

an earlier survey of this area and surrounding lands (Bruner 1989).  The endangered ‘Io 

and the non-endangered Pueo occur in man- altered as well as native habitats throughout 

the Big Island.  None were recorded on this or the Bruner (1989) survey.  The endangered 

Hawaiian Hoary bat is frequently seen on the Island of Hawaii and Kauai but is much less 

common on the other islands.  No bats were detected on this 2008 or the Bruner (1989) 

survey.  The habitats on this property are not unusual or unique.  Similar lands occur 

throughout this region.  A change in land use at this site will produce some small, local 

increases and decreases in the populations of alien birds.  Habitat for migratory 

shorebirds such as Pacific Golden-Plover (Pluvialis fulva) will become available as 

second growth forest is converted to lawns and residential habitat. 
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Fig. 1.  Location of faunal survey at Keahuolu Affordable Housing Project and Proposed 

Reservoir Site. 
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TABLE ONE 

Alien (introduced birds) found on the field survey conducted on 27, 28 May 2008 at the 
proposed Keahuolu Affordable Housing Project and Reservoir site, North Kona, Island of 
Hawaii.  Alien species recorded on the Bruner (1989) survey of this area and surrounding 
lands are also shown for comparative purposes.  An “* “ indicates name change, a “ +” 
indicates presence and a “–“ not observed. 
 
Common Name Scientific Name 2008 1989 
Gray Francolin Francolinus pondicerianus         +        + 
Black Francolin Francolinus francolinus         +        + 
Red Junglefowl * Gallus gallus         +        + 
Ring-necked 
Pheasant 

Phasianus colchicus         -        + 

Spotted Dove Streptopelia chinensis         +        + 
Wild Turkey Meleagris gallopavo         +        - 
Spotted Dove Streptopelia chinensis         +        + 
Zebra Dove Geopelis striata         +              +      
Parrot Psittacula spp.         -        + 
Barn Owl Tyto alba         +        + 
Japanese White-eye Zosterops japonicus         +        + 
Common Myna Acridotheres tristis         +        + 
Saffron Finch Sicalis flaveola         +        - 
Yellow-billed 
Cardinal 

Paroaria capitata         +       + 

Northern Cardinal Cardinalis cardinalis         +       + 
House Finch Carpodacus mexicanus         +       + 
Yellow-fronted 
Canary 

Serinus mozambicus         +       - 

House Sparrow Passer domesticus         +       - 
Lavender Finch Estrilda caerulescens         -       + 
African Silverbill ** Lonchura cantans **         +       + 
Nutmeg Mannikin Lonchura punctulata         +       + 
Java Sparrow Padda oryzivora         +       - 
*   Feral Chicken in 1989 study 
** Warbling Silverbill in 1989 study 
** Lonchura malabarica in 1989 study 
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