
CHAPTER 4:  RARE VERTEBRATE MANAGEMENT 
 
 
4.1 Introduction to Rare Vertebrate Management 
 
Rare native vertebrate fauna on O`ahu training lands include native birds and the Hawaiian 
Hoary bat or `Ōpe`ape`a (Lasiurus cinereus semotus).  The Hawaiian hoary bat is not known to 
have breeding populations on O`ahu.  There are six native forest bird species which have been 
reported from Army-controlled lands in the past twenty years: `Apapane (Himatione sanguinea), 
O`ahu `Amakihi (Hemignathus flavus), O`ahu Creeper or O`ahu `Alauahio (Paroreomyza 
maculata), Hawaiian Short-eared owl or Pueo (Asio flammeus sandwichensis), `I`iwi (Vestiaria 
coccinea), and Hawaiian Flycatcher or O`ahu `Elepaio (Chasiempis sandwichensis ibidis).      
`Amakihi and `Apapane are not listed species and still relatively common on Army lands.  The 
O`ahu `Alauahio is federally listed as an endangered species (USFWS 1993) and in the past had 
occasionally been reported from Army-controlled lands.  NRS have never seen O`ahu `Alauahio 
in the wild and thus have not implemented any management actions for this species.  The 
Hawai`i Division of Forestry and Wildlife lists the Pueo as an endangered species on O`ahu 
(HDLNR 1990) and it is protected under Hawaii Revised Statute 195-D.  NRS have observed 
pueo in Mākua Valley; however, no management actions for this species have been undertaken 
aside from ecosystem-level management.  `Elepaio and `I`iwi populations have declined in 
numbers precipitously on O`ahu over the past 20 years.  The Hawaii Division of Forestry and 
Wildlife lists `I`iwi as an endangered species on O`ahu (HDLNR 1990) and it is protected under 
Hawaii Revised Statute 195-D.  The `I`iwi has been observed in two areas on Army lands, 
Schofield-Waikāne Trail in SBE and Mount Ka`ala in SBW.  NRS survey for `I`iwi, but have not 
developed any intense management scheme for this species besides ecosystem level 
management.  In 2000, the U.S. Fish and Wildlife Service (USFWS) granted the O`ahu `Elepaio 
endangered species status under the federal Endangered Species Act (USFWS 2000) and 
designated critical habitat on O`ahu for the `Elepaio (USFWS 2001).  Intensive vertebrate 
management actions have been taken for the `Elepaio.  
 
In addition, there is potential habitat for four endangered wetland bird species in all of the 
training areas on O`ahu: the Hawaiian Duck or Koloa maoli (Anas wyvilliana), Hawaiian 
Common moorhen or `Alae`ula (Gallinula chloropus sandvicensis), Hawaiian Coot or `Alae 
ke`oke`o (Fulica americana alai), and the Hawaiian Stilt or Ae`o (Himantopus mexicanus 
knudseni).  The habitat is such that NRS does not believe that breeding populations could be 
supported for most of these species, and only `Alae`ula, Ae`o, Koloa maoli and the common 
Black-crowned Night-Heron or `Auku`u (Nycticorax nycticorax hoactli), have been documented.  
The Koloa maoli could potentially breed along the streams throughout the Kawailoa Training 
Area. 
 
Rare vertebrate management on Army lands follows a three-step approach that includes 
surveying, monitoring, and threat control.  The O`ahu `Elepaio is the only species at this time to 
be the focus of intensive vertebrate management efforts.  Ecosystem-wide management actions, 
such as pig removal, should address some of the threats that may affect the native forest birds.
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4.2 Rare Vertebrate Surveys 
 
In 1977, Robert Shallenberger conducted bird and mammal surveys on O`ahu Army training 
lands.  In 1993, the Nature Conservancy was contracted to conduct additional biological surveys 
on Army training lands.  Results of these surveys are summarized in survey reports that are kept 
on file in the Army’s Natural Resource Center.  NRS have continued survey efforts using 
historical occurrences as a basis for prioritizing search areas.  Surveys are also incorporated into 
daily field activities.  NRS are familiar with field markings and songs of all species.  A technique 
called “playback” is used to increase detection efficiency (Johnson et al. 1981, Falls 1981).  A 
playback is a recorded bird song played aloud in the field.  If individuals of the species are 
within earshot, they often respond and are easily detected.  With these efforts, extensive areas 
have been surveyed and additional individuals found. 
 
4.3 Rare Vertebrate Threats 
 
Hawaiian avifauna have experienced a tremendous number of extinctions since the arrival of the 
first humans.  More than 80% of the known endemic species and subspecies of birds have gone 
extinct or are listed as endangered by the USFWS (James and Olsen 1991, Jacobi and Atkinson 
1995).  There are four major threats that are suspected of causing these declines.  First, human-
induced ecosystem changes have resulted in the loss of habitat needed to support native bird life.  
Second, introduced diseases have been shown to have a devastating effect on native birds 
(Warner 1968, van Riper et al. 1986, Atkinson et al. 1995, 2000, Yorinks and Atkinson 2000, 
van Riper and Scott 2001).  Of particular concern are avian malaria (Plasmodium relictum) and a 
poxvirus (Poxvirus avium) that are transmitted by the introduced southern house mosquito 
(Culex quinquefasciatus).  A potential future mosquito borne threat to native birds could be the 
West Nile Virus (Flavivirus spp.).  West Nile Virus has not yet reached the Hawaiian Islands, but 
there are serious concerns that it will as it makes it’s way across the contiguous 48 states.  Third, 
introduced bird species may compete with native birds for resources such as food or space 
(Mountainspring and Scott 1985, Williams 1987, van Riper and Scott 2001).  Finally, introduced 
predators including Black rats (Rattus rattus), Polynesian rats (Rattus exulans), feral cats (Felis 
catus), and small Indian mongooses (Herpestes auropunctatus) have had detrimental effects on 
native island birds and/or their eggs and compete with native birds for food (Whitaker 1973, 
Banko and Banko 1976, Ramsay 1978, King 1985, Thibault and Meyer 2001, van Riper and 
Scott 2001).   
 
NRS control weeds and outplant common and rare native species to slow habitat loss and restore 
native ecosystems.  At present, there is no practical method for controlling avian diseases or their 
vectors in the field.  NRS control feral pigs in the hope that a reduction in pig numbers will lead 
to a reduction in possible breeding sites for the southern house mosquito.  To date, there is not 
enough evidence to substantiate intra-specific species competition.  To eliminate the threat of 
nest predation by introduced predators, a series of snap traps, bait stations, and live traps are 
placed within a breeding pair’s territory during the nesting season (January through June).  
Predator control work has proven to be successful in other areas of the Pacific at reducing 
population numbers of target pests and increasing populations of endangered forest birds 
(Robertson et al. 1994, Hooker and Innes 1995, O’Donnell et al. 1996).  At present, predator 
control has only been implemented within territories of O`ahu `Elepaio. Initially, protocols for 



Chapter 4 Rare Vertebrate Management  Page 4-3 

predator control methods were obtained from Dr. Eric VanderWerf, who had been implementing 
a similar program for other `Elepaio populations in the Southern Ko`olau’s.  His efforts 
significantly increased nest success, female survivorship and the number of fledglings per pair 
within his study areas (E. VanderWerf unpublished reports to DOFAW).  NRS now combine his 
protocols with protocols from a similar study conducted at Hakalau Forest National Wildlife 
Refuge (HFNWR) on the Big Island.  This study also looked at the effectiveness of rodent 
control and monitoring techniques for different rat species (VanderWerf 2001, Nelson et al. 
2002).  Nelsen et al. (2002) found that Polynesian rats were more apt to be removed through 
snap-trapping efforts, while rodenticide baiting was a more effective tool for removing black 
rats.  Through live-trapping efforts they found that there were twice as many black rats as 
Polynesian rats in their study area.  This fact indicates that the observed results were not the 
product of a general shift in species ratio independent of the rodent control program.  Nelson et 
al. (2002) found that the rodent population rebounded to pre-treatment numbers by the next 
baiting season after predator control efforts came to an end. 
 
NRS are currently assisting individuals from the Toxicant Working Group to encourage the 
Environmental Protection Agency to produce a label for a rodenticide to be aerially broadcasted.  
This type of distribution would allow for greater area coverage and incorporate a larger number 
of `Elepaio territories than can be covered by foot.  Restrictions to aerial broadcast would be that 
the area to be covered would have to be fenced and ungulate free in order to minimize non-target 
species ingestion of the poison.  At present, the labeling process is almost complete and NRS 
anticipate gaining permission for aerial broadcast by 2005. 
 
There is also mounting evidence that low elevation populations of native birds (`Amakihi, 
`Apapane, `Ōma`o, Puaiohi and `Elepaio) may be developing immunogenetic resistance to the 
avian malaria parasite (van Riper et al. 1986, Jarvi et al. 2001, Atkinson et al. 2001, Klein et al. 
2003). 
 
4.4 Rare Vertebrate Monitoring 
 
Rare bird monitoring is facilitated by mist netting and color-banding individuals.  Once captured, 
individuals are inspected for external sores, which are an indication of poxvirus.  Blood samples 
are taken and used to determine whether or not an individual bird has malaria.  All mist-netting 
operations are done under the authority of Dr. Eric VanderWerf’s (USFWS) state and federal 
banding permits. 
 
In order to facilitate mist netting, a playback is used to elicit an aggressive response from the 
birds.  This technique is especially effective on species that exhibit strong territorial behavior, 
such as the O`ahu `Elepaio (VanderWerf 1998).  Playbacks are most effective just prior to and 
during the breeding season when the birds are more apt to aggressively defend their territories 
from invasion by others.  Concentrating monitoring efforts during the breeding season (January 
through June) also allows NRS to be more effective in predator control efforts.  NRS are able to 
easily locate mated pairs, note specific locations on a map, and initiate threat control methods 
within their territories.   
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Banding results for `Elepaio are summarized on tables 4-1 and 4-2.  Individual birds are 
identified by a four-letter code that corresponds to a unique color band combination.  (A= 
aluminum; B= blue; R= red; G= green; W= white).  The “Date banded” column refers to the date 
that the bird was captured.  The “Last observed” column reports the last date the bird was 
observed.  The “Last monitored” column refers to the date that the banding area was last visited 
and a search conducted.  The “Disease” column indicates whether or not the bird was diseased 
with avian pox virus when captured.  The “Mate Observed” column reports whether or not the 
bird was observed with a mate the last time it was observed.  The “Range or Gulch” column 
reports the area in which the bird was banded.  Schofield Barracks South Range (SBS) and 
Schofield Barracks West Range (SBW) have been separated into each different gulch.  The 
“Sex” column reports the sex of the bird.  In the following sections the status of rare vertebrate 
species is discussed for each training area. 
 
4.5 O`ahu `Elepaio Management 
 
4.5.a Mākua Military Reservation 
 
At MMR, `Elepaio are known from Kahanahāiki, Kaluakauila, and Lower Mākua MUs and the 
East Rim Ungulate Control Area (UCA).  The population of `Elepaio in Kaluakauila was 
comprised of two unpaired males, which were monitored biannually.  NRS have been unable to 
relocate these birds since 1999 and believe that they may have perished.  It is unknown how old 
these birds were when NRS first located them in 1996, as they already had their adult plumage.  
All suitable habitat in Kahanahāiki, C-Ridge, and Lower Mākua MUs has been surveyed in 
recent years.  Suitable habitat in the East Rim UCA has not been completely surveyed.   An 
additional survey was conducted this year in Lower Mākua without success of finding any 
additional pairs.  Continuing further surveys into East Rim UCA is restricted at this time, due to 
the possible threat of Improved Conventional Munitions (ICM’s) in the area.  NRS will work 
with the Army Safety Office to regain access to Lower Mākua, so that NRS can continue to do 
further surveys and other more labor-intensive management that involves camping and flying. 
 
4.5.a.1 Lower Mākua MU 
 
In 2001, NRS initiated predator control efforts for the pair that was known from the Lower 
Mākua MU and in 2002 a second newly discovered pair was added.  From 24 December 2003 to 
16 June 2004, NRS again implemented predator control efforts during the `Elepaio breeding 
season in Lower Mākua.  Twelve Protecta® rodent bait stations and 24 Victor® rat traps were 
deployed throughout both territories.  A total of 633 blocks (17.95 kg) of molasses/peanut-butter 
flavored Ramik® Mini Bars (.005% diphacinone) were taken from bait stations.  The total bait 
consumed was 45.9% of the total bait put into the bait stations.  A total of 19 rats were caught in 
snap traps during the breeding season with an average of 4.8 rats per monitoring trip (4 
monitoring trips).  Rodent control efforts from 2001 through 2004 are shown in Figure 4-1.    
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Figure 4-1 Lower Mākua Rodent Control 2001- 2004. 
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Nesting success of the two pairs of `Elepaio in this region is uncertain since fledglings were 
never observed.  NRS was able to band one female of a pair on 05 May 2004 (see Table 4-1).  
The female was observed to have a brood patch and avian pox lesions on one wing and foot.  
After the female was released, the active nest was found.  The stage of the nest was unknown do 
to the height of the nest.  The success of the nest was uncertain since fledglings were not 
observed on the next visit 15 June 2004.  An attempt to band the female of the second known 
pair was unsuccessful.  No nesting attempts for this pair were observed during the four 
monitoring trips taken during 2004. 
 
4.5.a.2 Kahanahāiki MU 
 
In 1996, three males and one female were banded in Kahanahāiki MU.  Since that time BGAW 
(see Table 4-1) has not been detected since 1999 and this bird is thought to be dead.  ARRB was 
 
Table 4-1 Bird Banding Data Mākua Military Reservation. 
Bird Date 

Banded 
Last 
Observed 

Last 
Monitored 

Disease Mate 
Observed 

Range or Gulch Sex 

ARRB 3/4/96 3/4/01 2/7/02 Y N Kahanahāiki M 
GBAR 3/4/96 5/26/04 5/26/04 Y Y Kahanahāiki M 
BABW 3/4/96 6/12/03 5/26/04 Y Y Kahanahāiki F 
BGAW 3/4/96 12/9/99 3/18/02 Y N Kahanahāiki M 
ABBB 12/11/01 5/5/04 5/5/04 N Y Lower Mākua M 
ARGB 12/03/02 8/21/03 5/5/04 Y Y Lower Mākua M 
AGWR 5/5/04 5/5/04 5/5/04 Y Y Lower Mākua F 

 
last observed in 2001.  A bird was heard in his territory in 2003, but NRS were unable to 
determine whether or not it had bands.  The pair of GBAR and BABW nested in 1996 and 1997 
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without successfully fledging a chick.  Predator control was begun in 1998 and this pair was able 
to successfully fledge a chick that year.  Predator control continued in 1999 and 2000, but there 
was no observable nesting success.  In 2001 and 2002, one and two fledglings were observed 
respectively but NRS are unaware of where they may have gone.  NRS observed the pair nesting 
two times in 2003.  The first attempt appeared unsuccessful, but the second resulted in a 
fledgling.  NRS attempted without success to band the fledgling. In 2004, the pair had at least 
two nesting attempts.  The first nest was observed in the final stages of construction on 11 
February.  This nest appeared to have failed with no subsequent activity observed at this nest 
after numerous checks.  A second nest was found on 26 May in the final stages of construction.  
Two nestlings were observed being fed in the nest by both parents on 28 June.  At least one 
fledgling was observed on 14 July.  Confirmation of both nestlings fledging has been difficult 
because of the secretive nature of `Elepaio fledglings and the limited number of visits to the area, 
post fledging.  Attempts to locate the fledgling(s) will continue. 
 
Predator control was implemented again this year from 06 January through 01 August 2004.  It 
entailed bi-monthly maintenance of 12 Protecta® rodent bait stations, 12 Victor® rat traps, and 
four Tomahawk® live traps.  Prior to annual predator control in this area, a graduate student of 
the University of Hawai`i maintained bait stations and snap traps monthly from 20 August 2003 
through the start of the annual baiting.  The stations were maintained during this time to prevent 
predation of outplanted plant seedlings.  A total of 1015 blocks (28.8 kg) of molasses/peanut-
butter flavored Ramik® Mini Bars (.005% diphacinone) were taken from bait stations.  The total 
bait consumed was 68% of the total bait put into the bait stations.   A total of 17 rats were caught 
in snap traps with an average of 1.4 rats caught per monitoring trip (12 monitoring trips). A 
mongoose, feral cat, and Erckel’s Francolin (Francolinus erckelii) were caught in Tomahawk® 
live traps in 2004.  Figure 4-2 shows the results of the rodent control efforts during the 2004 
breeding season.  Bait take remained consistently high through most of the breeding season with 
few rats being caught in snap traps.  Predator control efforts from 1998 through 2004 during the 
`Elepaio breeding season are shown in Figure 4-3.   
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Figure 4-2 Kahanahāiki Rodent Control Results, 2004. 
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Figure 4-3 Kahanahāiki Predator Control Efforts For 1998-2004. 
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4.5.b Schofield Barracks Military Reservation 
 
4.5.b.1 Schofield Barracks South Range 
 
Six `Elepaio were believed to be in SBS when NRS first began monitoring the area in 1996.  All 
of these birds were males and two of them had been banded.  This year only one bird (RGAR) 
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responded to playbacks.  Due to the lack of females within the population, predator control 
methods have never been initiated and monitoring has not been consistent.   
 
4.5.b.2 Schofield Barracks East Range 
 
Shallenberger reported one bird from SBE in 1977.  No birds were detected during surveys of the 
area in May 1997 or 2002.  On 24 February 2003, a survey was conducted in South Kaukonahua 
Stream in the area of SBE that Shallenberger had detected `Elepaio.  No birds were detected at 
that time. This area was not surveyed prior to and during the 2004 breeding season.  
 
4.5.b.3 Schofield Barracks West Range 
 
The third largest population of `Elepaio on O`ahu is located at SBW.  It consists of 
approximately 340 birds, comprising roughly 155 breeding pairs (VanderWerf et al. 2001).  To 
date, NRS have banded 52 birds over a nine year period and are monitoring them as frequently as 
access allows.  Of the 52 banded birds 17 of them have not been observed since prior to 2000.  
Banding has been conducted in four gulches (Table 4-2). 
 
NRS initiated predator control for the 2004 breeding season from 30 December 2003 to 24 June 
2004.  Sixty Protecta® rodent bait stations and 120 Victor® rat traps were installed in 15 `Elepaio 
territories in three gulches (Hale`au`au, N. Mohiākea S. Mohiākea).  A total of 2715 blocks 
(77kg) of molasses/peanut-butter flavored Ramik® Mini Bars (.005% diphacinone), were taken 
from bait stations.  The total bait consumed was 69.8% of the total bait put into the bait stations.  
A total of 97 rats were caught in snap traps with an average of 32.3 rats per monitoring trip (3 
monitoring trips). Rodent control efforts from 2001 through 2004 are shown in Figure 4-4. 
 
Figure 4-4  Schofield Barracks West Range Rodent Control 2001-2004. 
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Two `Elepaio nests, two nestlings, and a gravid female were observed during this time period.  
During the breeding season, monthly visits to `Elepaio territories in SBW would be ideal for 
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monitoring birds and baiting rodent bait stations.  NRS were only able to visit each of the 
`Elepaio territories a total of three times (April: 1 day, May: 1 day, June: 4 days) due to the 
heavy usage of the ranges, partially caused by the training restrictions at MMR.  Most of the time 
spent there was occupied with refilling bait stations and monitoring snap traps, with insufficient 
time to thoroughly resight all previously known territories.    
 
Table 4-2 Bird Banding Data, Schofield Barracks Military Reservation 
Bird Date 

Banded 
Last 
Observed 

Last 
Monitored 

Disease Mate 
Observed 

Range or 
Gulch 

Sex 

RGAR 03/06/97 01/15/02 01/15/02 Y N SBS M 
BGAG 03/06/97 08/06/98 01/15/02 Y N SBS M 
BGAB 08/30/96 12/14/96 03/29/02 Y N Hale`au`au M 
RGGA 08/30/96 03/29/02 03/29/02 Y N Hale`au`au M 
RBAB 08/30/96 08/30/96 03/29/02 Y Y Hale`au`au F 
BGAR 08/30/96 02/13/03 02/13/03 N N Hale`au`au M 
ABGR 09/02/96 12/22/00 03/29/02 Y N Hale`au`au M 
ABGG 09/02/96 02/27/00 03/29/02 Y Y Hale`au`au F 
ABWB 09/02/96 11/29/96 02/27/00 Y N Hale`au`au M 
RBBA 09/02/96 09/02/96 02/27/00 Y N Hale`au`au M 
BAWG 09/02/96 04/03/99 04/03/99 Y N Hale`au`au M 
WGBA 09/02/96 09/02/96 03/17/99 Y N Hale`au`au F 
GBBA 02/14/97 02/18/02 02/18/02 Y N Hale`au`au M 
RABW 03/20/97 05/23/97 04/03/99 N N Hale`au`au M 
ARRG 06/13/97 05/05/04 05/05/04 Y N Hale`au`au M 
WBAR 09/03/99 08/29/02 08/29/02 N Y Hale`au`au M 
WWRA 05/02/04 05/02/04 05/02/04 N N Hale`au`au M 
WARG 05/02/04 05/02/04 05/02/04 Y Y Hale`au`au F 
BBAR 05/02/04 05/02/04 05/02/04 N Y Hale`au`au M 
BBAG 05/02/04 05/02/04 05/02/04 Y N Hale`au`au M 
RGAW 02/14/96 02/14/96 02/14/96 N N N. Mohiākea M 
WGWA 02/14/96 02/18/01 07/13/01 N Y N. Mohiākea F 
BWAG 02/14/96 05/15/99 05/15/99 N Y N. Mohiākea M 
WRAG 02/14/96 02/14/96 02/14/96 N Y N. Mohiākea M 
BRAW 02/14/96 02/18/01 07/13/01 N N N. Mohiākea M 
BWAB 08/31/96 08/31/96 08/31/96 Y N N. Mohiākea M 
BGBA 09/29/96 06/16/03 06/16/03 Y N N. Mohiākea M 
WBRA 09/29/96 04/28/98 05/15/99 Y N N. Mohiākea M 
GWRA 09/29/96 09/29/96 05/15/99 Y N N. Mohiākea M 
GRBA 09/29/96 08/28/02 08/28/02 U N N. Mohiākea M 
WGAR 11/20/98 02/26/00 02/26/00 N Y N. Mohiākea M 
RWBA 11/20/98 02/26/00 02/26/00 N Y N. Mohiākea M 
GAWW 11/20/98 07/13/01 07/13/01 N Y N. Mohiākea F 
BWGA 11/20/98 07/13/01 07/13/01 Y N N. Mohiākea M 
BABB 11/20/98 12/29/98 02/18/00 Y N N. Mohiākea M 
AGGW 08/28/02 04/04/04 04/04/04 N Y N. Mohiākea M 
WARW 08/29/02 06/22/04 06/22/04 N Y N. Mohiākea M 
GABG 08/29/02 02/15/03 02/15/03 N Y N. Mohiākea F 
WRAR 08/29/02 08/29/02 08/29/02 N N N. Mohiākea M 
ABGB 06/15/97 06/14/99 06/14/99 Y N S. Mohiākea M 
WRGA 06/15/97 05/24/02 05/24/02 Y N S. Mohiākea M 
GAGB 06/15/97 02/17/00 02/17/00 N N S. Mohiākea M 
GBAB 06/15/97 06/08/04 06/08/04 Y N S. Mohiākea M 
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Bird Date 
Banded 

Last 
Observed 

Last 
Monitored 

Disease Mate 
Observed 

Range or 
Gulch 

Sex 

AWRR 01/17/00 02/17/00 02/17/00 N N S. Mohiākea M 
WWAB 01/17/00 03/27/02 03/27/02 Y N S. Mohiākea M 
RARG 01/17/00 06/08/04 06/08/04 Y N S. Mohiākea M 
RABB 01/17/00 03/27/02 03/27/02 N N S. Mohiākea F 
BWWA 01/17/00 03/27/02 03/27/02 Y N S. Mohiākea M 
GRAR 01/17/00 08/28/02 08/28/02 Y N S. Mohiākea M 
WRAB 01/17/00 05/18/03 05/18/03 N N S. Mohiākea F 
ABRB 09/01/96 02/21/00 02/21/00 Y N W. Pule`e M 
BRAB 09/01/96 09/01/96 02/21/00 Y N W. Pule`e M 
ARGW 09/01/96 01/10/01 01/10/01 Y Y W. Pule`e M 
AWGW 01/14/00 01/14/00 01/14/00 Y N W. Pule`e M 
 
4.5.b.3.a Habitat Alteration along Fire Break Road 
 
On 21 June 2004, NRS observed extensive tree clearing, that occurred prior to this date, along 
the Fire Break Road within designated critical habitat for the `Elepaio.  A substantial portion of a 
single unbanded male’s territory was altered with the felling of many large Falcataria 
moluccana and Aleurites moluccana trees along the road edge (Fig. 4-3). The tree clearing along 
the roadway occurred during scheduled road maintenance to improve the fire-break.  On 22 June 
the male was observed down the gulch from the clearing, but still within its known territory.  The 
future affect of this habitat alteration on the single male in this territory is unknown at this time 
and will be evaluated with continued resighting efforts. 
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Figure 4-5 Habitat Alteration 

 
 
4.5.c Kawailoa Training Area 
 
Shallenberger (1977) detected 12 `Elepaio while surveying the Kawailoa Training Area (KLOA).  
Shallenberger and Vaughn (1978) detected `Elepaio on both the Poamoho and Schofield-
Waikāne trails in later surveys.  In 1992, surveys conducted by The Nature Conservancy’s 
Hawaii Natural Heritage Program detected an `Elepaio along the Schofield-Waikāne Trail (HHP 
1994b).  NRS have visited all of the areas in which these birds were reported without detecting 
any birds.  However, playbacks were not always utilized in these survey efforts.  In order to 
better survey these areas, playbacks should be performed in all locations.  On 18 March 2003 a 
survey for `Elepaio was conducted in a small gulch that empties into Kaiwiko`ele Gulch.  This 
area is very near a site where Shallenberger had located a bird.  No birds were detected on this 
survey.  In November 2003, two surveys were conducted along two unnamed streams in KLOA 
with no detections of `Elepaio.  The first was at the base of Pu`u Kapu and the second stream 
was in the Pa`ala`a Uka region of the training area and empties into Helemano stream.  During a 
survey on 10 February 2004, no `Elepaio were detected in Pa`ala`a Uka region again. This 
unnamed stream was explored again but much further up in a different region. (Appendix 4-C )  
No `Elepaio are currently known from KLOA.  NRS will continue to survey areas in KLOA in 
hopes of locating a remnant population of `Elepaio. 
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4.5.d Kahuku Training Area 
 
Shallenberger (1977) reported a single observation of `Elepaio in KTA.  In the summer of 1998, 
Sandee Hufana, an intern with the University of Hawaii Hawaiian Internship Program, 
completed a project surveying KTA for rare species.  Ms. Hufana, accompanied by NRS, visited 
the site where Shallenberger had reported the `Elepaio and was unable to detect any birds.  She 
and NRS also systematically covered other areas searching for `Elepaio, utilizing playbacks, but 
surveys were unsuccessful.  On 16 April and 14 February 2002 Kaunala Gulch was surveyed for 
`Elepaio in conjunction with other management actions.  No `Elepaio were located during these 
two surveys.   No surveys were conducted in 2004.  During extensive routine management work 
in this area over the years by NRS, no `Elepaio have been heard.  NRS will continue to survey 
other areas at KTA in hopes of locating `Elepaio. 
 
4.5.e Dillingham Military Reservation 
 
All suitable habitat at DMR has been surveyed for `Elepaio.  No birds have been detected. 
 
4.5.f Offsite `Elepaio Areas 
 
Currently there are four offsite locations that NRS monitors presently or will in the very near 
future.   
 
4.5.f.1 Pahole Natural Area Reserve  
 
During the spring of 2004 NRS spent a couple of days surveying for `Elepaio throughout 
Kapuna, Keawapilau, and Pahole Gulches.  Special emphasis was paid to locations of known 
birds in order to relocate them.  Playbacks were used but no birds were detected through the area. 
 
4.5.f.2 Mākaha Management Unit 
 
At least two pairs and three single males of `Elepaio are known from an area where a proposed 
fence to protect endangered plants will be constructed in the coming year.  The fencing of this 
area is a joint project between the Honolulu Board of Water Supply and NRS.  In 2004, three 
birds were banded for future monitoring efforts.  NRS will assist with predator control operations 
being conducted during the breeding season for both pairs.  NRS will conduct surveys to locate 
additional birds in the area. 
 
4.5.f.3 Lower Ka`ala Natural Area Reserve 
 
During a cooperative hunt in August 2004, NRS re-sighted a known single male `Elepaio in 
Manuwai Gulch. 
 
4.5.f.4 The Nature Conservancy of Hawaii Honouliuli Preserve 
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NRS will assist The Nature Conservancy with monitoring (banding and nest searching) `Elepaio 
pairs in Honouliuli Preserve in the coming year, as well as assist in funding of predator control 
work.  
 
4.6 `I`iwi Management 
 
4.6.a Mākua and Dillingham Military Reservations 
 
No reports of `I`iwi from either of these training areas have been received.  DMR does not have 
any habitat and MMR does not have enough suitable habitat to sustain an `I`iwi population as 
they have a severely restricted habitable range.   This is due in part to their high susceptibility to 
malarial infection (Atkinson et al. 1995).  Earlier biological surveys by the Environmental 
Impact Study Corporation (1977) and Hawaii Heritage Program The Nature Conservancy of 
Hawaii (1994c) did not hear or observe any `I`iwi in MMR. 
 
4.6.b Schofield Barracks Military Reservation 
 
4.6.b.1 Schofield Barracks South Range 
 
`I`iwi have never been reported from SBS.  `I`iwi habitat is limited in SBS.  NRS have surveyed 
this small area in the past without finding any `I`iwi. 
 
4.6.b.2 Schofield Barracks East Range 
 
In 1976, Shallenberger surveyed SBE and found several `I`iwi.  On 14 June 2000, NRS and 
University of Hawaii Botany graduate student, Susan Ching were collecting Hesperomannia 
arborescens in the south fork of South Kaukonahua Gulch, when a single `I`iwi was heard.  This 
site is located in SBE, roughly two to three kilometers from the gulch where the `I`iwi are 
regularly observed in KLOA. 
 
4.6.b.3 Schofield Barracks West Range 
 
In 1976, Shallenberger surveyed SBW.  Shallenberger’s survey route followed the old tramline 
trail up to the top of Mount Ka`ala from the south fork of Hale`au`au.  He reported observing a 
total of fifteen `I`iwi, including both adult and juvenile birds.  This was the largest population of 
`I`iwi found on Army lands during his survey.  NRS have focused survey efforts for `I`iwi in this 
vicinity.  NRS and Dr. Eric VanderWerf detected at least one `I`iwi on 29 November 1996.  
Despite additional surveys that year, `I`iwi were not detected again.  Nor were they detected in 
1997.  However, survey efforts were not extensive.  On 15 April 1998, NRS again detected `I`iwi 
in the same area.  One bird was seen and another heard simultaneously.  `I`iwi were not detected 
in 1999 or 2000.  On 20 March 2001, NRS, State DOFAW staff and two volunteers detected 
`I`iwi on top of Mount Ka`ala within the bog area.  2001 appeared to be a year of heavy 
flowering for Koli`i (Trematolobelia macrostachys), which may account for the birds being so 
easily observed in the bog.  One `I`iwi was detected on 17 July 2003 during an archeological 
survey along the proposed fence line.  No `I`iwi were observed or heard in 2004 while 
completing management tasks.  To date, NRS have not attempted to band any of the `I`iwi on 
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Mount Ka`ala due to the infrequency of sightings and unreliability of locating a bird to band.  
NRS will strive to better survey the area and pinpoint a locale that would provide the best netting 
and banding opportunities.  
 
4.6.c Kawailoa Training Area 
 
`I`iwi have been observed in KLOA in the recent past.  Shallenberger reported one bird from the 
Poamoho Trail in a survey of military training lands in 1976.  Several more sightings were 
recorded from the Poamoho and Schofield-Waikāne Trail areas from another survey that 
Shallenberger did covering the Central Ko`olau Mountains in 1978.  More recently, during a 
1993 survey by The Nature Conservancy’s Hawai`i Natural Heritage Program, a single `I`iwi 
was seen near the junction of the Castle and Summit trails.  On 5 December 1995, NRS 
discovered a population of `I`iwi in Kawailoa (VanderWerf and Rohrer 1996).  That winter NRS 
worked with Dr. Eric VanderWerf in an effort to color band individuals and determine if there 
were any signs of disease in the population.  A total of six birds were observed but unfortunately, 
none were captured.  All observations and mist netting were centralized around a population of 
Hibiscus arnottianus ssp. arnottianus, which appears to bloom heaviest in winter.  Birds were 
often seen feeding on Hibiscus flowers and NRS believe that it is this resource that draws them 
into the area.  Banding efforts and monitoring continued from 1996 through 2001.  On the 
Christmas bird count in 2002 NRS and Dr. VanderWerf were able to locate just a single `I`iwi.  
Vocalizations were heard and the bird was observed in and amongst the Hibiscus.  On 16 August 
2003, NRS visited the site again and were unable to observe or hear any birds.  The weather was 
a bit rainy and windy making for sub-optimal resighting conditions.  During the 2003 Christmas 
Bird Count, NRS and Dr. Vanderwerf were unable to locate any `I`iwi.  On 26 February 2004, 
Jim Johnson and NRS heard and observed a single `I`iwi along the Poamoho Trail.  For 2004-
2005, NRS will continue with the Christmas bird count and monitor for `I`iwi while conducting 
other natural resource management throughout the range. 
 
4.6.d Kahuku Training Area 
 
`I`iwi have never been reported from Kahuku.  There is little habitat left that would be expected 
to support `I`iwi in the KTA.  Since KTA is relatively low in elevation, `I`iwi there would be 
more susceptible to infection from avian malaria.  NRS will continue to monitor for `I`iwi while 
conducting other natural resource management in the training area. 
 
4.7 O`ahu Creeper Management 
 
4.7.a Mākua Military Reservation 
 
An unconfirmed O`ahu `Alauahio sighting was reported in 1976 from MMR.  NRS have 
revisited the location multiple times and detected nothing.  It is very unlikely that `alauahio still 
persist in MMR due to the lack of essential habitat.  NRS will continue to monitor for `Alauahio 
while conducting other natural resource management in the area. 
 
4.7.b Schofield Barracks Military Reservation and Kawailoa Training Area 
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Shallenberger did not report `Alauahio from either of these ranges.  However, this species had 
been reported from these areas in the years preceding his 1977 survey.  In addition, there were 
two unconfirmed reports of `Alauahio from the Poamoho vicinity in Kawailoa in 1985 and 1991.  
NRS have never detected this species despite frequent visits to areas where `Alauahio have been 
sighted.  On two separate occasions in 2003, NRS heard unfamiliar bird calls in the Lower 
Pe`ahināi`a region and in 2004 in the Helemano drainage.  These areas are ideal habitat for the 
`Alauahio, so NRS plan to conduct several surveys of the area and attempt to conduct netting and 
banding operations.  
 
4.7.c Kahuku Training Area and Dillingham Military Reservation 
 
`Alauahio has never been reported from these training areas. 
 
4.8 Pueo Management 
 
4.8.a Mākua Military Reservation 
 
NRS detected Pueo in Mākua on seven occasions.  It is expected that Pueo use the grasslands in 
the lower elevations of the training area to forage for rats and mice.  Because this species nests 
on the ground, feral dogs, cats, mongoose, and fire may pose a threat to both adults and chicks in 
the nest.  While Wildlife Services has removed feral dogs from the area, no specific management 
actions for this species have been undertaken, aside from ecosystem level protection.  The reason 
for this is that NRS have never discovered the exact location of a nest.  Nesting and behavior 
indicative of nesting was observed in Mākua in May and June of both 2001 and 2002 (PCSU 
2002).  The pair was not utilizing the floor of the valley as was supposed but rather built their 
nest in shelf areas amongst the cliffs.  Nesting and nesting behavior was not observed in 2003.  A 
pair has been observed flying around the back of the valley and over the ridge into Mākaha 
Valley several times in 2003.  Two Pueo sightings have been documented by NRS during 2004.  
A sighting of a pair soaring above `Ōhikilolo Ridge occurred on 15 April.  The second sighting 
was on 13 July when a Pueo was flushed from the ground inside the fire break road below Lower 
`Ōhikilolo.  No nesting behavior was observed during these two sightings.  
 
4.8.b Schofield Barracks Military Reservation, Kawailoa, and Kahuku Training Areas 
 
Though all of these areas have habitat that may support populations of Pueo, NRS have rarely 
observed these birds.  On two occasions, a single pueo was observed, once on the border of SBE 
and KLOA along the Schofield-Waikāne Trail, and once in KLOA along the Pe`ahināi`a Trail.  
NRS believe that Pueo do utilize these areas to forage for food but no specific management 
actions for this species have been undertaken, aside from ecosystem-level protection.  It would 
be extremely difficult to execute any specific management actions for this species in any of these 
training areas due to the ruggedness of the terrain and the wide foraging range of this species. 
 
4.8.c Dillingham Military Reservation 
 
NRS are unaware of any Pueo sightings from DMR.  There are only small areas of habitat that 
could support this species at DMR. 
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4.9 Wetland Bird Species 
 
Each of the training areas on O`ahu contains, to some extent, some possible wetland bird habitat.  
The types of habitat found in each of the areas vary from fast flowing stream regions to very 
slow meandering portions of streams and on down to marshy/lake areas.  Three of the four 
endangered species (`Alae`ula, `Alae ke`oke`o, Ae`o) prefer such habitats as fresh and saltwater 
ponds, estuaries, and marsh areas.  These types of habitats are extremely limited on Army 
training lands so NRS do not expect to find breeding populations of any of these endangered 
species.  Previous surveys of the training areas have never revealed any nesting activity by 
endangered wetland bird species (Environmental Impact Study Corporation 1977, Shallenberger 
1977, Hawaii Heritage Program The Nature Conservancy of Hawaii 1994a, b, c).   
 
The endangered Koloa maoli and the common `Auku`u do inhabit and quite possibly nest along 
mountain streams and river valleys as well as the other wetland habitats.  Since these stream 
habitats are on Army lands it is quite possible that Koloa have made nesting attempts and NRS 
were unaware as these birds are very secretive and difficult to observe.  The `Auku`u is quite 
common throughout the pacific so are not discussed to any extent in this chapter. 
 
4.9.a Dillingham Military Reservation 
 
NRS surveyed the swampy area within DMR, which is thought to be suitable habitat, in the 
winter of 1996.  No birds were found.  This area may only be a seasonal wetland, thus not 
suitable for water bird nesting.  If there is enough standing water at any time throughout the year, 
some birds may utilize the area to feed.  Since 1996, NRS have been unable to document any 
standing water or any water birds at DMR.  NRS continue to monitor the area annually, during 
the winter rains, for wetland habitat. 
 
No protection actions have been implemented for wetland bird species as none have been 
observed. 
 
4.9.b Mākua Military Reservation 
 
In 2000, community members from Wai`anae expressed concern about training impacts to 
endangered water birds that had been seen at seaside ponds located at the mouth of Mākua 
Valley.  Community members have observed three endangered waterfowl,  the Koloa maoli, 
`Alae`ula, and Ae`o occasionally utilizing the ponds from seaside ponds (Aila personal comm. 
2000, Salbosa personal comm. 2002).  In addition, `Auku`u have frequently been observed 
making use of the ponds. 
 
On 24 January, 19 June, and 8 August 2001, NRS surveyed these ponds for the presence of 
wetland birds and any possible migratory species.  NRS surveyed again on 26 February and 21 
March 2002.  No birds were observed on any of these dates.  No further surveys were conducted 
this year.  It is possible that the birds occasionally come late in the day to feed but do not actively 
use the area for nesting.  Many people and stray and feral animals frequent the area, which would 
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threaten any nesting activity.  NRS will continue to monitor the area in conjunction with other 
management actions in Mākua.  Community members have agreed to assist. 
 
4.9.c Schofield Barracks Military Reservation  
 
No Koloa maoli has been documented from any of the streams in SBE.  No protection actions 
will be implemented for wetland bird species until nests are documented. 
 
4.9.d Kawailoa Training Areas 
 
In January 2002, NRS spotted a koloa on Kamananui stream just below the Drum Road in 
KLOA.  There is lots of suitable stream habitat within the training area and even two small high 
elevation ponds but no Koloa maoli were documented from anywhere in KLOA in 2003.  No 
protection actions will be implemented for wetland bird species until nests are documented.  
 
4.9.e Kahuku Training Area 
 
No Koloa were spotted in KTA.  No protection actions will be implemented for wetland bird 
species until nests are documented. 
 
4.10 Hawaiian Hoary Bat 
 
4.10.a Makua and Schofield Barracks Military Reservations 
 
Observations of `Ōpe`ape`a (Hawaiian Hoary bats) are very infrequent on O`ahu Army Training 
Lands.  In December 1976, an `Ōpe`ape`a was seen flying above the Schofield-Waikāne Trail.  
In April 1998, NRS observed a single bat flying over `Ōhikilolo Ridge on MMR.  No 
management actions have been conducted for this species to date due to infrequent sightings. 
 
In June 2001, NRS purchased an ANABAT II Bat Detector in order to facilitate confirmation of 
possible bat detections.  It is very easy to confuse the introduced Black-witch moth (Ascalapha 
odorata) with the `Ōpe`ape`a, as both have similar flight patterns, are roughly the same size and 
color, and can be observed emerging from daytime roosts at about the same time.  NRS has 
initiated surveys for bats by incorporating them into camping trips and using the bat detector.  
Surveys are conducted starting at least 30 minutes prior to sunset and continue for up to an hour 
after, as this is the best time to observe any individuals that may be roosting nearby.  There is 
some variation in time of first detection, which has been attributed to reproductive status and day 
of the year (Menard 2001).   
 
4.10.b Dillingham Military Reservation and Kahuku and Kawailoa Training Areas 
 
`Ōpe`ape`a have never been observed in any of these training areas.  To date, it is unknown 
whether any surveys directed towards this species have been undertaken.  `Ōpe`ape`a could 
inhabit any of the habitat contained within these training areas, and simply may not yet have 
been detected.  In June 2002, Menard observed a single bat flying over her house in Pūpūkea-
Paumālu.  This area borders the southwest region of KTA.  Mrs. Menard has since confirmed the 
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sighting with a bat detector.  Menard again detected a single bat flying over her house several 
times in June and July 2003.  NRS has initiated `Ōpe`ape`a surveys on all Army training lands 
during overnight camping expeditions.  The bat detector will greatly enhance the potential 
success of the surveys.   
 
 
 
 
 
 
 
 
 
 
 


