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i efﬂ}rt and pmductwlty to consider when we assess trends in the population over time.

Methods
We used the variable circular-plot method (Reynolds et al. 1980), with 6 minute

counts, to census palila at the same stations, along 17 established transects, each year.
Between 1997 and 1998 we added 14 new transects to survey in addition to the original

transects. Observers were trained and counts were conducted with the same protocols as
reported in Scott et al. 1984, Fancy et al. 1996, Banko et al. 1998, and Gray et al. 1999,
For analysis we assigned each station to one of four geographic strata (North,

South, East, West) Fig.2. We used the methods outlined by Fancy 1997, a modification Flg 1 Male Pa]ﬂﬂ fee‘jmg on immature mamane pods
Transects of Ramsey et al. 1987, to determine the effective area surveyed at each station and calculate a density estimate using
NE?T covariates that affect detectability (time of day, clouds, rain, wind). We created two separate files of detections, pooled
JW gl Fou ahm over yvears, to use in determining the effective area surveved. The 1980-1997 data were only from the original 17
2 transects surveyed each vear and were analyzed as “grouped” data in program DISTANCE due to some heaping on the O

and 5 meter intervals at some distances (Laake et al. 1994). The 1998-2001 data were from the old and new transects
and were analyzed as “exact.” We truncated the merged files in program DISTANCE, choosing a point where g(O]= .10 or
best fit to the data. We generated the graph of population estimates using only data from the original transects. We

s T generated population estimates for 1998-2001 using all transects, separately.

o e

Fig 2. Map of point count transects used to census Palila populations
annually since 1980. The 17 Original transects are shown 1n black, and the
new transects are shown 1 red. 93% of the Palila population exists between
transects 101 and 106.
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Fig 3.Graph of Pnpulatmﬂ Estu:uates shmmng the date Censuses began each vear.
The blue line shows the estimated population based on detections from the original
16 transects. Estimates generated with detections from all transects are shown 1n

red.

Discussion

The EDRs for the 1987-1997 and 1998-2001 data sets were different by 10 m. While the habitat 1s recovering, it
has not progressed to the point that we see a change in the forest structure that would affect our ability to detect palila.
We believe the difference 13 more likely due to the fact that these files had several difterent observers who differed in their Palila Nest Initiation and Effort by Year
distance estimation and hearing.

The perceived population decline from 1990-1992 coincides with a 1991-2 El Nino drought. While it is conceivable
that the drought directly impacted the population, it 13 not conceivable that the population could more than double by
January 1993 when there were only 5 nests found during the 1992 breeding season (fig 4). In a similar event, the
population estimate doubled between January 1995 and March of 1996, but there were less than 25 nests found 1n 1995.
We believe that these increases are not increases 1n the number of Palila, but are more reflective of an increase in the
detectability of palila. In both 1993 and 1996 palila began laying eggs in February, and both seasons lasted over 5
months. The January 1993 count occurred only a tew weeks before the first eggs were laid, thus it i1s possible that a high 80
number of palila were quite vocal as they selected nest habitat and constructed nests. The 1996 count was conducted in 10-Mar
March, and was not a complete survey of the transects, however, the nesting season lasted 7 months, thus March was e 18-Feb
still an active month for nest site selection and courtship. 40 29-Jan

So, where were all of these palila in 1992 and 1994 and 19957 We suspect that they were in the habitat, but that 20 H H 9-Jan
they were difficult to detect because they were dispersed and searching for pods when it was dry and food was scarce. 0 i i e R 20-Dec
When food resources are plentiful, palila can feed in loose flocks and are possibly easier to detect. Since over Q0% of palila
detections on VCP counts are audible detections, our surveys may be inadequate for detecting palila when they are
dispersed and less social.
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i Fig. 4. Graph of the number of palila nests found and the date the 1%t egps were laid each
Conclusions = season

Population estimates of palila on Mauna Kea show variability on an annual basis that is sometimes not supported
biologically. While we believe that some of the variability 1s linked to a variable breeding season, there may also be other
factors affecting detectability that we have yet to discover. We hope to undertake a study of palila vocalization rates to
better understand how detectability of palila changes throughout the year, among age classes and sexes. We encourage
researchers conducting point-counts in the tropics to carefully choose the timing of their annual surveys.
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