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Introduction 
Researchers, managers and a steering committee at the National Park Service Biological 
Inventories Workshop held in January 2000 identified the need to inventory forest bird 
populations at Ka'āpahu as a high priority. The objectives of this inventory were to 
document the presence or absence and distribution of forest birds at Ka'āpahu. 

Nine species of native honeycreepers, five of which are federally listed as endangered, 
and several non-native species have been detected in the rainforests of HALE and Maui 
(Scott et al. 1986, HALE unpubl. data).  

Maui 'Amakihi (Hemignathus virens wilsoni), 'I'iwi (Vestiaria coccinea), and 'Apapane 
(Himatione sanguinea) are relatively common native forest birds that are detected in 
HALE rainforests at elevations ranging from 757 to 2,121 m (2,500 to 7,000 ft). The 
Maui 'Alauahio (Paroreomyza montana newtoni) is commonly detected in the higher 
elevations from 1,515 m to 2,121 m (5,000 ft to 7,000 ft) and occasionally detected as 
low as 757 m (2,500 ft) in the rainforests of HALE (Scott et al. 1986, HALE unpubl. 
data). 

Two endangered species are regularly detected during annual surveys in HALE 
rainforests. Maui Parrotbill (Pseudonestor xanthophrys) is detected regularly from 1,363 
to 1,970 m (4,500 to 6,500 ft), although in very low numbers. 'Ākohekohe (Palmeria 
dolei) is relatively common at HALE in Manawainui, Kīpahulu Valley and Upper Hāna 
Rainforest from 1,667 to 1,970 m (5,500 to 6,500 ft) elevation (Scott et al. 1986, HALE 
unpubl. data).  

Three endangered species are extremely rare and have been detected at HALE only 
during intensive, focused searches. These species are the Maui Nukupu'u (Hemignathus 
lucidus affinis), Maui 'Akepa (Loxops coccineus ochraceus), and Po'ouli (Melamprosops 
phaeosoma, (Scott et al. 1986, Reynolds and Snetsinger 2001).  

Maui Nukupu'u is thought to prefer koa-'ōhi'a forests with well-developed understories 
between 1,450 and 2,000 m (4,785 and 6,600 ft) elevation (Scott et al. 1986). Only one 
Nukupu'u was seen in the early 1980s during the Hawai'i Forest Bird Survey (HFBS), at 
1,600 m (5,280 ft) elevation in wet 'ōhi'a forest with native understory. The population of 
the Maui Nukupu'u was estimated at 28 + 56 individuals (95% CI) in the early 1980s 
(Scott et al. 1986). The most recent sighting of the Maui Nukupu'u occurred during 
intensive searches in Hanawī Natural Area Reserve at 1,890 m (6,200 ft) on the northern 
slope of Haleakalā in 1996 (Reynolds and Snetsinger 2001). However, the existence of 
this species is still questionable (Pratt and Pyle 2000, Pratt et al. 2001). 

Populations of 'Akepa on Maui were estimated at 230 + 290 (95% CI) individuals in the 
early 1980s with a patchy, relictual distribution in East Maui rainforests (Scott et al. 
1986). The last visual detection of the 'Akepa was in 1988 and the last auditory detection 
was at 1,872 m (6,140 ft) in 1995 during intensive searches in Kīpahulu Valley (Reynolds 
and Snetsinger 2001). Auditory detections require visual confirmation because 'Akepa 
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songs can be confused with songs of Maui Parrotbills. Therefore, the detections in 
Kīpahulu were not confirmed. The current population of 'Akepa is unknown, and may 
possibly be extinct. 

The Po'ouli was discovered in 1973 and was confined to a single location in wet 'ōhi'a 
forest above 1,500 m (4,920 ft) of Haleakalā (Casey and Jacobi 1974). The Po'ouli 
population was estimated at 140 + 280 (95% CI) individuals in the early 1980s (Scott et 
al. 1986). In 1993, a single bird was seen on the northeastern slope of Haleakalā 
(Reynolds and Snetsinger 2001). The U. S. Fish and Wildlife Service (USFWS) and the 
Hawai'i Department of Land and Natural Resources (HDLNR) formulated a massive 
undertaking to prevent the species from becoming extinct and created the Maui Forest 
Bird Recovery Project in 1995 (USFWS and HDLNR 1999). In 1996, only six 
individuals were known; they occupied a narrow stretch of native forest within the 
Hanawī Natural Area Reserve and Haleakalā National Park (Reynolds and Snetsinger 
2001). By 1999, only three individuals were known (USFWS and HDLNR 1999). 
Despite intensive searches and playing of callbacks, sightings of Po'ouli have not been 
recorded since September 2004 according to the Maui Forest Bird Recovery Project 
(MFBRP; Kirsty Swinnerton, pers. comm.); the species is possibly extinct.  

Methods 
Eleven forest bird monitoring stations were set and numbered at 200 m intervals along 
the transect. The stations ranged from 545 m (1,800 ft) to 1,176 m (3,880 ft) elevation 
(Figure 2). The original survey was conducted from October 8-10, 2002. A follow-up 
survey was conducted on May 11, 2005. This seemingly short period of time is common 
for conducting forest bird surveys in rainforest areas of Hawai'i (Rick Camp, pers. 
comm.). While attempts were made to inventory the area more often, these were the only 
dates that could be surveyed. Only one qualified primary surveyor was available during 
these times. Access to Ka'āpahu is logistically difficult because of the many steep cliffs 
and deep valleys, requiring transportation by helicopter. The unpredictable, rainy weather 
forced cancellation of planned surveys and helicopter flights.  

Forest birds were surveyed using the variable circular plot (VCP) method utilized by 
HFBS (Scott et al. 1986). This method is used in forest bird surveys across the state by a 
variety of state and federal agencies and organizations, including HALE. Surveys were 
conducted during the morning hours beginning just after sunrise and ending by noon. All 
birds seen or heard during an eight-minute count period at each station were recorded 
with the detection type (audio, visual or combined detection) and the distance to the bird 
when first detected, estimated to the nearest meter. Observations between stations were 
not recorded. 

A primary surveyor and secondary surveyor recorded forest bird observations at each 
station. The primary surveyor was an experienced observer trained to recognize all bird 
species known to occur on Maui. Training included calibration for consistency in bird 
identification and distance estimation. The secondary surveyor was less experienced in 
forest bird surveys. Although both primary and secondary surveyors collected field data, 
only data collected by the primary surveyor were used as the principal data set. Voucher 
specimens of birds were not collected.  
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Data from field notebooks were entered into the Avian Monitoring Entry Form (AMEF) 
database program from the Hawai'i Forest Bird Interagency Database Project (HFBIDP). 
The AMEF program calculates summaries of bird detections.  

The number of birds per station (BPS) and percent of occurrence were calculated 
according to the AMEF manual (HFBIDP 2004). BPS is calculated by dividing the number 
of bird detected by the number of stations surveyed. Percent of occurrence is calculated by 
dividing the number of stations occupied by birds by the number of stations surveyed. 

Results 
Species composition was the same for 2002 and 2005. Four native species and five non-
native species were detected during both surveys. Native species detected were Maui 
'Amakihi, Maui 'Alauahio, 'I'iwi, and 'Apapane. Non-native species detected were Japanese 
Bush-warbler (Cettia diphone), Hwamei (Garrulax canorus), Red-billed Leiothrix 
(Leiothrix lutea), Japanese White-eye (Zosterops japonicus), and Northern Cardinal 
(Cardinalis cardinalis; Table 1). Endangered species (Maui Parrotbill, Nukupu'u, 'Akepa, 
'Ākohekohe and Po'ouli) were not detected. 

Number of detections and BPS were calculated and examined for both surveys (Table 1). 
Results from 2005 varied from 2002 for several species. Of the nine species detected, 
'Apapane was the most common bird detected in 2002 (4.00 BPS, 44 detections), but was 
the fourth most common bird detected in 2005 (3.18 BPS, 35 detections). Japanese Bush-
warbler was the most common bird detected in 2005 (5.09 BPS, 56 detections), but was the 
fifth most common bird detected in 2002 (2.27 BPS, 25 detections).  

'I'iwi detections were notably less in 2005 (0.55 BPS, 6 detections) than in 2002 (1.91 
BPS, 21 detections). Also, 'I'iwi was the least common bird detected along with Maui 
'Alauahio. Conversely, detection of Japanese Bush-warbler and Japanese White-eye were 
markedly higher in 2005 (5.09 BPS, 56 detections; 4.82 BPS, 53 detections, respectively) 
than in 2002 (2.27 BPS, 25 detections; 2.64, 29 detections, respectively). Maui 'Alauahio 
was the least common bird detected in 2002 (0.73 BPS, 6 detections) and 2005 (0.55 BPS, 
6 detections).  

Percent occurrence (i.e., number of stations occupied) also varied slightly between surveys. 
In 2002, Japanese Bush-warbler, Red-billed Leiothrix, Japanese White-eye, and Maui 
'Amakihi had the highest percent of occurrence (81.8%, 9 of 11 stations). Hwamei and 
Maui 'Alauahio had the lowest percent of occurrence (27.3%, 3 of 11 stations) in 2002. In 
2005, Japanese Bush-warbler and Japanese White-eye had the highest percent of 
occurrence, occupying all 11 stations. As in 2002, Maui 'Alauahio had the lowest percent 
of occurrence in 2005 (36.4%, 3 of 11 stations). Of all species detected, differences in 
Hwamei are most notable. Hwamei occurred at more than twice the number of stations in 
2005 than in 2002.  

The distribution of native bird species in 2005 varied slightly from 2002 (Figure 3). Maui 
'Amakihi was the only native species detected along the entire transect in both 2002 and 
2005 (Figure 3a). Maui 'Alauahio were detected at the three uppermost stations in 2002 
(Figure 3b). However, detections of Maui 'Alauahio in 2005 were at a larger elevation 
range at four stations, with a visual confirmation at the lowest station. 'I'iwis were detected 
at higher elevation stations during both surveys (Figure 3c). 'Apapane were detected at the 
eight highest stations in 2002, and along the entire transect in 2005 (Figure 3d). 
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Figure 3.  Distribution of native bird species detected along the transect during surveys, Ka'āpahu, 
Haleakalā National Park, 2002 and 2005.  
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 The distribution of non-native birds in 2005 also varied slightly from 2002 (Figure 4). 
Japanese Bush-warbler (Figure 4a), Red-billed Leiothrix (Figure 4b), and Japanese 
White-eye (Figure 4c) were detected from the uppermost to the lowest elevation stations 
of the transect in 2002 and 2005, although not at all stations. Hwamei was detected at the 
lower elevation stations in 2002, but from the uppermost to the lowest elevation stations 
of the transect in 2005 (Figure 4d). Northern Cardinal was detected from the uppermost 
to the lowest elevation stations in 2002, but not at all upper elevation stations in 2005 
(Figure 4e).  

 

Table 1.  Summary of observations for bird surveys at Ka'āpahu, Haleakalā National Park, October 2002 
and May 2005. 

Species 
Birds per 
Station 

 
2002/2005 

Number of 
Detections 

 
2002/2005 

Percent of 
Occurrence 

 
2002/2005 

Japanese Bush-warbler 2.3 5.1 25 56 82 100 

Hwamei 1.1 1.7 12 19 27 73 

Red-billed Leiothrix 2.5 3.6 27 40 82 91 

Japanese White-eye 2.6 4.8 29 53 82 100 

Northern Cardinal 1.1 0.7 12 8 73 45 

Maui 'Amakihi 2.9 2.2 32 24 82 73 

Maui 'Alauahio 0.7 0.6 8 6 27 36 

'I'iwi 1.9 0.6 21 6 45 36 

'Apapane 4.0 3.2 44 35 73 91 
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Figure 4.  Distribution of non-native bird species detected along the transect during surveys, Ka'āpahu, 
Haleakalā National Park, 2002 and 2005. 
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Discussion and Recommendations 
Conducting a follow-up survey in 2005 offered a more complete understanding of forest 
birds at Ka`āpahu. Although species composition did not vary between 2005 and 2002, 
differences in BPS (relative density) and distribution of some species were observed. 
These differences may be caused by a variety of factors.  

Two possible reasons for differences in BPS and number of detections between the 2002 
and 2005 surveys are seasonality differences and the effect of a large-scale koa 
defoliation. The 2002 Ka'āpahu survey was conducted in the post-breeding season in 
October, while the 2005 survey was conducted during the hatching/fledging season in 
May. Surveys were not conducted during the same season because of logistical 
difficulties. Bird vocalizations and detection probability may differ between seasons and 
may account for the differences we observed. Additionally, about 70% of the koa in the 
rainforests of HALE defoliated in 2004 (P. Welton, pers. comm.); birds may have 
responded to this change in forest condition.  

Surveys conducted in Kīpahulu Valley by HALE NPS staff may offer some insight to the 
differences in relative density of 'I'iwi, which was notably lower in 2005 than in 2002 at 
Ka'āpahu.  Surveys were not conducted in Kīpahulu in 2002; therefore, 2001 data were 
examined. Detections from stations at similar elevations along the western end of 
Kīpahulu Valley also show declines in 'I'iwi detections.  Preliminary analysis of the data 
show that in Kīpahulu, detections of 'I'iwi in 2005 (0.9 BPS) were far less than in 2001 
(2.41 BPS). Unlike Ka'āpahu, data from Kīpahulu were collected during the same season 
in 2001 and 2005, reducing the possible effects of seasonal variability on detection. The 
lowered BPS of 'I'iwi in relation to the koa defoliation that occurred at Ka'āpahu and 
Kīpahulu should be examined. 

Two native bird species in 2005 were detected at elevations lower than typically 
observed. The Maui 'Alauahio and 'Apapane were seen at approximately 545 m (1,800 ft) 
in predominately non-native forest. Both are typically observed at elevations above 757 
m (2,500 ft) in predominately native forest (Scott et al. 1986, HALE unpubl. data). These 
atypical observations of Maui 'Alauahio and 'Apapane may be attributed to the low 
presence of malaria and steep topography of Ka'āpahu. Interim data on avian malaria at 
Ka'āpahu shows a very low presence of malaria in birds captured at 970 m (3,200 ft). 
None of the mosquitoes captured at Ka'āpahu tested positive for malaria (Aruch et al. 
2005, HALE unpubl. data). The topography at Ka'āpahu contains many steep ridges and 
gullies that may prohibit standing water that could harbor mosquito larvae. Also, 
Ka'āpahu is at the eastern most end of the tradewind zone. Wind speeds average 7.5-8 
m/s (16.8-17.9 mph) and have been recorded as high as 17.9 m/s (40 mph; AWS 
Truewind 2004). The wind may prevent numbers of mosquitoes from becoming high, 
thereby decreasing the prevalence of malaria. Additionally, the topography at Ka'āpahu 
may make travel to lower elevations easier for these bird species. Ka'āpahu is relatively 
steeper than other rainforest areas of Maui. The distance for birds to fly from upper 
elevations to lower elevations may be less than the distance to travel through similar 
elevation differences in other rainforest areas of Maui. 
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Our surveys suggest that non-native birds may be expanding their range. The numbers of 
birds per station of Japanese Bush-warbler and Japanese White-eye in 2005 were almost 
twice as high as in 2002. These higher numbers could translate to expansion into higher 
elevations as lower elevations become saturated. Japanese Bush-warbler is now being 
detected at elevations as high as 2,121m (7,000 ft) in Haleakalā Crater (pers. obs.). 
Hwamei was detected at higher elevation stations in 2005 than in 2002. Data from the 
western transect in Kīpahulu Valley shows that Hwamei occupied more stations in 2005 
than in 2001 and were detected at elevations as high as 1,030 m (3,400 ft; HALE unpubl. 
data). Further research is needed to make inferences on trends in non-native bird ranges. 

Northern Cardinals were not detected at higher elevation stations in 2005. However, 
Northern Cardinals were detected at these stations in 2002 and after the survey (pers. 
obs.), and continue to occupy these areas of Ka'āpahu. 

We did not detect endangered birds along the transect during this survey. The chance of 
detecting endangered birds was low since the highest point of the transect is at a 
relatively low elevation (1,175 m/3,880 ft). 'Ākohekohe and Maui Parrotbill are found in 
the adjacent Kīpahulu Valley and Manawainui. However, the lowest elevations Maui 
Parrotbills are found are 1,212 m (4,000 ft) in Kīpahulu and 1,670 m (5,600 ft) in 
Manawainui. The lowest elevation 'Ākohekohe are found are at 1,576 m (5,200 ft) in both 
Kīpahulu and Manawainui (HALE unpubl. data). It is unlikely that Nukupu'u, 'Akepa, or 
Po'ouli occur in Ka'āpahu. As stated earlier, these species are extremely rare and were 
only detected, at extremely low numbers during intensive searches in Maui rainforests. 
Although rare birds have been detected while conducting VCP counts, most rare birds 
can not be detected using this method.  Other methods for detecting rare birds should be 
explored (Scott et al. 1986, Reynolds and Snetsinger 2001).  

Several non-native species were observed in the adjacent areas and may occur at 
Ka'āpahu. Nutmeg Mannikins (Lonchura punctulata) were captured in December 2002 
during mosquito surveys in Kīpahulu Valley (Aruch et al. 2005, HALE unpubl. data). 
Nutmeg Mannikins have not been detected during annual forest bird surveys in Kīpahulu. 
Nutmeg Mannikins could occur in Ka'āpahu and not be detected during VCP surveys. 
According to an ornithological survey of Manawainui (Stemmerman 1976), Nutmeg 
Mannikins avoided densely forested areas and were occasionally found on the periphery 
of forested regions. House Finches (Carpodacus mexicanus) have been detected in low 
rates in Kīpahulu and were observed in Manawainui (Stemmerman 1976, HALE unpubl. 
data). Spotted Doves (Streptopelia chinensis), Zebra Doves (Geopelia striata), Common 
Mynas (Acridotheres trsitis), House Sparrows (Passer domesticus) and African 
Silverbills (Lonchura cantans) are common throughout low elevation areas of Maui 
(Stemmerman 1976, Pratt et al. 1987, Hawai'i Audubon Society 1996) and probably 
occur in Ka'āpahu at elevations that are below our lowest station (545 m/1,800 ft) and 
mostly at sea level. 

We recommend that regular surveys of forest birds in Ka'āpahu should be conducted. 
Surveys along this Ka'āpahu transect should be incorporated into the park's annual forest 
bird surveys. Also, data from the park's current forest bird monitoring program in 
Kīpahulu should be examined. This could provide valuable information on species 
composition, distribution, densities and trends of native and non-native forest birds and 
invasions of non-native forest birds in the park. 
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