2009 Technical Report #15
Wildlife and Vegetation Surveys of Asuncion Island
16-25 May 2008

Conducted by
CNMI Division of Fish and Wildlife
Department of Lands and Natural Resources

Contributing Authors:

Laura L. Williams,Paul Radty, Tony Castro, and Scott Vogt

Survey Team

Laura L. Williams, Paul Rady, Tony Casto, Paul Lisuend Coope6chraudenbach




Table of Contents

1] 0o (8o (o] o H PP PP PP P PPPPPRR 3
Asuncion Forest Surveysy Laura L. WIllIamS.........ooooiiiiiicee e 6
Survey of Birds on Asuncioby Paul RAAIEY.............ccuuiiiiiiiiiiiee e 21
Lizard and SmaMammal Surveys, Asuncion May 20®¥ Tony Castro and Laura L. Williams......34
Coconut Crab, Birgus latro Surveys on Asuncion22May 2008y Scott R. VOOL..........ccceeevrinnnn 41

Front page photo: Asuncion form the south upon approach (Photo: P. Lisua)



Introduction

Asuncion is the third most northern of the fourtetands of the Mariana dripelagowithin the

political jurisdictionof the Commonwealth of the Nbktrn Mariana Islands (CNMI)The island

is located 19U 406 N | ongi’inarebfig. 1)laddm®8P1@ 46 Eas't
has the second highest elevation in the Marianasr{fealeet al, 1989). Asuncion is generally

vegetated by scruliorest, fern and low grasses, with lava rubble extending from shore to peak

on the south and west sides (Falanruw 1989; Obha 1994). The east side is much steeper and has
been described as being mainly lava rubble, ferns and grasses (Falanruw 198%9%hba 1

The islands of Uracus, Maug, Asuncion and Guguan have been designated sanctuary islands
by the CNMI Constitution (Article 1X[2]) and no hunting, habitation, nor introduction of any
non-native species is allowd@ NMIAC § 85-30.1 330) Landing oma sanctuary islands is only
allowed by special permit from the Division of Fish and Wildlifessuncion and several other
islands north ofSaipan are still volcanically activApataharhavingerupted in 2003 and Pagan
in 1981. Based on reports from eaByanish explorers Asuncion was thought to have erupted
between 1660 and 1786 (Falanruw 1989)iaricdhown to have erupteatjain in 1906.The
neighboring islandf Guguaralso erupted in 190@ruz et al 2000b)

Unlike some of the other Northern Islan8suncion has only been sporadically colonized

since the arrival o f and does n@ Ipagera femlanimahpopulatien | at e
The Spanish priest Sanvitores reported residents in 1669 (FalaB89v The Japanese were
involvedtosome xt ent on the i1island in the | ate 1930606

inhabited the i sl and SyvarioMatdo,iNoriherrfislaodsaMagtre 19600
Office pers. comm.).In contrast, Aghan, Alamagajand Pagan have maintained ages up
through the earl y leSideftsoysar raundd(Creztetial2000chGruz etala f e w
20009. Sarigan was a penal colony during the German administ(@pennemann 199and

is now considered a sanctuary throutje CNMI Division of Ash and Wildlife Regulation§

NMIAC § 85-30.1 330) The islands oAgrihan, PagarAlamagan and Anatahan all support

feral animal populations.

There has been relatively little research on the flora and fauna of the northern iSlaads.
floral speces of Asuncion was investigated by Fosberg et al in 1975 (1979) and the vegetation
was mapped by the U. S (Falanruel®989). Birel speciesveerei n t he 1
recorded by Division of Fish and Wildlife Biologists in 19872 Tune; Reichel et aland by a
Biological Expedition to the Northern Mariana Islands conducted by the Natural History
Museum and Institute from Chiba Japan in 1992 (Asakura and Furuki 199200Q the CNMI
Division of Fish and Wdlife undertook expeditions tseveral othe northern islands to conduct
Variable Circular Plot bird surveys, associated forest surveys, and lizard, rat, and coconut crab
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surveys(Cruz et al. 2000b , Cruz et al. 2000c, Cruz et al 2000d, Cruz et al 2000e, Cruz et al
2000f). However, he plannedxpedition to Asuncion was cancelled2000 due to several
tropical storms and typhooirs Augustof that year The Division was finally able to conduct
bird, lizard, coconut crab and forest surveys on Asuncion from2BMay 2008.

Figure 1. TheCommonwealth of the Northern Mariana Islands
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Asuncion Forest Surveys

By Laura L. Williams CNMIDFW

Summary

The surveys conducted by the CNMI DFW from2%May 2008 arehie first recorded

guantitative forest surveys to be performed on Asuncion. All previous surveys utilized
photographs and qualitative methods to describe the plant communities (Falanruw 1989; Ohba
1994). There were fifteen species of trees identified &imaion in the areas surveyed.
Unfortunately, the endemiberminalia rostratavas not observed. The natideisosperma
oppositifolia(Fagot) and?andanus tectoriuafu) were the most frequent trees surveyed and
had the greatest densitificus prolix(Nunu)andT. catappaTalisai)had the greatest mean
basalarea (a measure of biomass). This is not surprising as they are much larger trees and
therefore might be less dense. The most dominant species in the forest (a measure that combines
biomass and desity) wereT. catappaC. nuciferaandN. oppositifolia The four pecies with

the greatesbverall ecological influence as measured byitmgortan@ value ranking for the

forest communitiesurveyedwvere from greatest to least importaff@minalia caappa N.
oppositifolig P. tectoriusandC. nucifera

The forests of Asuncion are much different than those of the other northern islands
previously surveyed (Cruz et al 2009b) . Asuncionb6s tree popul atic
the four dominanspecies. Other islands have much greater native species richness and all
species are fairly common, not just a few species with the greatest frequency, density, and
importance (Cruz etal 2006dp; Cruz et al 2003). However, on
species are several times more abundant than all of the other remaining eleven tree species.

Introduction

There has been minimal but continuous research on the flora of the remote Northern Mariana
Islands. The plant species have been identified anghaected for the past 75 years, including
Kanehira (Ohba 1994) in 1934, Fosberg, Falanruw and Sachet in 1975 (Fosberg et al, 1977) and
Fosberg et al ( 1979, 1982, and 1987). Extensive checklists have been developed for all plant
species identified on eacdt the islands (Fosberg et al 1979, 1982 and 1987). Although
Falanruw (1989) mapped the vegetation of plant communities of Asuncion, quantitative
assessments were not performed. Ohba (1994) briefly characterizes the forests of each island
visited (including Asuncion) during the mulagency biological surveys sponsored by the
Natural History and Museum Institute of Chiba Japan from May through June 1992.
Quantitative surveys of forest and bird species were undertaken for the first time by the
Commonwelh of the Northern Mariana Islands (CNMI) Division of Fish and Wildlife (DFW)
in 2000 of all remote or uninhabited islands visited, including Aguiguan, Anatahan, Sarigan,
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Guguan, Alamagan, Pagan, and Agrihan (Cruz et al 2gD0O&owever, quantitative fest

surveys (of both flora and fauna) were not conducted on Asuncion, Maug or Uracus due to
seasonal and funding constraints. It has been the continuing intent of the[@AWIto

complete quantitative surveys of each of the northern islands. Quaatftatevand fauna

surveys are essential to characterize the structure of the forest, the avian community, and for long
term ecological studies.

Asuncion offers a unique scenario for comparison to other island as it has had limited
ecological disturbanc@ comparison to the other islands (Falanruw 1989). There has not been
extensive and long term human settlements on the island and no feral animals are present
(Falanruw 1989; Obha 1994). There has been reports of volcanic activity from 1660, 1786 and
1906 (Falanruw et al; Cruz et al 20Q0tvhich has certainly modified the vegetation. However,
several other islands have also had volcanic
Anatahan in 2003. Other islands are known to have steam wenitsgcout of the ground
(Falanruw 1989; Cruz et al 20@} Cruz et al 2003).

Forest Survey and Analysis Methods

Trees were surveyed using the paiehtered quarter method (Muelieombois and Ellenberg
1974) at 21 stations (corresponding toakiean VCP stations) along four transects spaced 150 m
apart(Fig. 2, 3a-c). Surveys occurrefifom 16-25May 2008 The lateral distance from point to
nearest tree in each cardinal direction was measured, species identified, circumference measured
and height egnated for all species 1.75m and greater. Canopy cover was determined using a
densiometer (ModeC: Forest Densiometer sold through Forestry Suppliers, Inc.) according to
t he manufacturerds instructi ons -irgenogptnpethadund co
(Muelle-Dombois and Ellenberg 1974k.orest data from all transects were combiaed
analyzed for tree density, absolute density, absolute frequency, basal area, dominance,
importance value, average height and percent canopy and groundMaeéer-Dombois and
Ellenberg 1974). Absolute frequency was calculated as the number of stations in which a species
occurs divided by the total number of stations multiplied by 100. The absolute density (AD) was
calculated for the total number of tremsported in a 100hor 1 hectare (ha) area and for each
individual species within the area. Absolute density of all tree species in one hetare
calculated with the formula AD = ared/[vhere D=the mean distance of all distances to all
trees at alktations. In order to determine the density of a specific tree species, the ratio of the
number of quarters in which the species occurred to the total number of quarters was calculated.
That ratio was then multiplied by the overall absolute densityeebtto determine the density of
each species per 100.mBasal area (BA) was calculated with the formulaBA(DBH?),
where DBH is the diameter at breast height (1.4m) of each tree measured.

Dominance of each species incorporates the average basaf aach species for all
individuals surveyed times the species density in one hectare (as calculated above).
Consequently, the dominance measure reflects the interaction of the biomass and density of a
species, which yields the relative measure of tleeisp ecological influence. Howevéhe
Importance Value (IYis designed to rank the overall influence of species in a given community
or ecosystem by incorporating dominangensity, andrequency (measure of percent
distribution) The IV was determied by taking the sum of relative dominance, relative density
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and relative frequency. Relative values were derived from the ratio of individual species to the
sum of all species (Muelldbombois and Ellenberg 1974).

Figure 2. Map of Asuncion with location of bird and forest transects and stationsysdroa
Asuncion from 1625 May2008.



Figure 3. Detailed map of bird and forest transects and stationsygdawan Asuncion from 16

25 May2008.

/

Transect 2

Figure 3a. Location of camp for DFW
expedition 1625 May 2008. The
approximatdocation of the end of
Transect 2 is delineated with an arrow
and the lava flows near the peak are all
brown.



Forest Survey Results

Tentree species were detectadlee stations surveyed and an additional five species were

observed opportunisticallyhile on the islandTable 1). The species of tropical almond

reported to be endemic to Asuncidarminalia rostrata(Falanruw 1989) was not observed.
PandanuséctoriusandNeisospermappositifoliahadequal percent detections (31%) at

stations along transects 1 anch248) (Fig. 3). In contrad®andanus tectoriusccurred in only

14% of the detections along the coastal transects (3&4). Along the coastattsal & 4

N.oppositifoliaandCocos nuciferdnad the greatest percent detections (30% and 28%),

respectively (Fig. 4). The greatest species richness was found in the upland transects (9 diverse

species) versus the coastal forest transects (6 species).

Figure 3b. Landing site on Asuncion south of the camp. The forest paralleling the beach is the
location of survey transect 3.
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Figure 3. The percent detection of tree species at stations along upland transects 1 and 2 (n=48)
on Asuncion Isind, 1625 May 2008.

Figure 4. The percent detection of tree species at stations along coastal transects 3 and 4 (n=36)
on Asuncion Island, 185 May 2008.
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Two native speciedN. oppositifoliaandP. tectorius had the greatest absolute frequency
(i.e., detected at the most number of stations) being predentld®oof all stations.Terminalia
catappahad the third greateabsolute frequency of 38.1080dMorinda citrifolia andCocos
nuciferaabsolute freqencies were 23.81% (Fig).5The remaimg six species had very low
absolute frequenciemdwere minimally distributed throughout the survey area.

Figure 5. The absolute frequency % of ten tree species surveyed on four trgns8&s
stations)in Asuncionisland 1625 May 2008.

Figure 3c. Conducting a point centguarter tree
survey.
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Table 1. The fifteen tree species observed on Asuncion in May 2008; ten were recorded at
stations and five were observed opportunistically along transects.

Agricultural Introduction; native to

ClIEa) 9elpae) I © tropical America
Cocos nucifera N S

Erythrina variegatavar. orientalis E S Variety is endemic
Ficus prolixa N S

Hibiscus tiliaceus N S

Melanolepis multiglandulosear.

multiglandulosa E S Variety is endemic

Morinda citrifolia N S

Neisosperra oppositifolia E S

Pandanus tectorius N S

Pipturus argenteus N @)

Pisonia grandis N (0]

pithecellobium dulce | o Agrlcultqral introduction; native to
S. American

Premna obtusifolia N S

Terminalia catappa N S

Trema orientalis I (0] Ornamental; Native to tropical Asii

1. E-Endemic; NNative; Fintroduced
2. SAt a survey station ; @pportunistically

Neisosperma oppositifolandP. tectoriusalso had the greatest densitythe areas surveyed
at 7.21/ha and 5.54/haespectivelyTable 2). Cocos nuciferandT. catappahad densities of
3.6 /ha and 3.33 /heespectively. All other tree species had less than a thircsd thensities.
Ficus prolixandT. catappahad the geatest mean basal area with an average of 5,381 %8am
and 5,247.23 cfitha, respectively (Table 2)Despite the low density dferminala catappa
(3.33/ha) the high basal area resulted in a dominance valueatappa(17,450.7%n?/ha)
throughout tle survey area, a result which is three times that of ®ottucifera(5,535.68
cm’/ha) andN. oppositifolia(5,060.86cm?’/ha) (Table 2). The four pecies with the greatest
importane value for the forest communitisarveyedwvere from greatest importanderminalia
catappa N. oppositifolig P. tectoriusandC. nucifera(Table 3. Terminalia catappappeared to
be a favorite tree for fruitbat foraging in the evenings (based upon opportunistic observations)
and lone individuals were found hanging fromesaV. T. catappaduring the daytime along
transects (Fig. 6).
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Table 2. The average basal area, density and dominance of tree species surveyed on four
transects on Asuncion in May 2008.

Species Density Dominance
#/ha cm?ha
C. nucifera 1536.47 938.14 3.60 5535.68
E. variegatavar. 4464.17 3221.64 0.83 3711.64
orientalis
F. prolixa 5381.83 0.00 0.28 1491.54
H. tiliaceus 91.90 0.00 0.28 25.47
M. multiglandulosa 11493 0.00 0.28 31.85
M. citrifolia 237.74 329.13 1.66 395.33
N. oppositifolia 702.34 2094.98 7.21 5060.86
P. tectorius 907.07 416.60 5.54 5027.76
P. obtusifolia 703.68 0.00 0.28 195.02
T. catappa 5247.23 6168.82 3.33 17450.79

Figure 6. Mariana fuit bat Pteropus mariannysn aT. catappdree on Asuncion Island,
16-25 May 2008.
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The highest importance value (index which incorporates dominance, density, and frequency)
from greatest importance to least Wasminalia catappd75.27%),N. oppodifolia (68.77%),
P. tectoriug(61.54%)andC. nucifera(39.94%), from the most important to the least,
respectively Table 3.

Table 3 The Importance Value (IV) and the relative dominance (Rel. Dom), density (Rel. Den)
and frequency (Rel. freq.) thdttet IV is derived from for tree species surveyed on four transects
on Asuncion in May 2008.

Species Rel. Dom | Rel. Den. (%)| Rel. Freq
(%) (%)
Terminalia catappa 44.35 14.28 16.64 75.27
Neisosperm oppositifolia 12.86 30.95 24.95 68.77
Pandanugectorius 12.78 23.81 24.95 61.54
Cocos nucifera 14.07 15.48 10.40 39.94
Morinda citrifolia 1.00 7.14 10.40 18.54
Eﬂmg variegatavar. 9.43 3.57 4.16 17.16
Ficus prolixa 3.79 1.19 2.08 7.06
Premna obtusifolia 0.50 1.19 2.08 3.77
Melanolepis multiglandulosa 0.08 1.19 2.08 3.35
Hibiscus tiliaceus 0.06 1.19 2.08 3.33

*Importance Valud the forest species ranking that is the sum of the characteristic of frequency,
density and dominance (dominance is a value derived from densityasaldaoea).

Canopy and Ground Cover

The overall mean canopy height for allnsacts was 4.92 m +2.22m (Fig. The average

canopy height of the coastal forest is slightly greater 5.18m £2.25m (transects 3 and 4) than the
average inland forest whichene 4.73m +20m (Transects 1 and 2) (Fig. 7The mean canopy

cover for all areas surveyed was 89.34 % +13.09%. The average coastal forest canopy cover was
higher at 91.22% *6.65 and the average inland forest canopy was 87.93% +19.87%. The
average ovell forest ground cover was 18.08% +0.10%. The coastal forest average ground

cover was less than the average inland forest ground, avieh was 13.33% +32.79% and

21.82% £28.57%, respectively (Fig).8
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Figure 7. The average canopy height of allf transects surveyed (Total), the coastal transects
(transects 3&4) and the upland forest transects (1&2) on Asuncion in May 2008.

Figure 8. The mean percenanopy and ground cover for &dansects surveyed (Total), coastal
forest transects (3&4and upland forest transects (1&2) on Asuncion in May 2008.
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Discussion

The overall forest (all transects) in the survey arealiscatappéP. tectoriug N.oppositifolia
complex with an average canopy height of 5 m, 90% canopy cover and 19% groend Tdos
importance value ranking of the three most important species is very close and therefore it is
hard to define the forest community by a single or paired species complex (Tab&r@)nala
catappahas a greater influence only by a small marginich is clearly due to is very large over
all biomass (as measured by basal area) compared to the other species (Table 2).
There are some subtle difference between the coast and upland forests (transects 3&4 and 1&2,
respectively). This study did nabalyze the coastal and upland forests for all measures
separately (i.e. frequency, density, basal area, dominance, and importance value); however the
data do allow for some distinct observations. The coastal forest surveyed (transects 3 & 4) can
be desdabed asC.nuciferdN.oppositifolidT. catappaorest complex. The percent detections
were 28%, 30% and 17%, respectively (Fig. 3). The percent detectiGnsucfferain the
coastal forest areas (28%) wasch higher than the upland forest (transe®&s2) where it
comprised only 7% of trees surveyed (Fig. 3 & 4). The influen€e tdctoriuswasmuch less
along the coast, with 14% detection as opposed to 31% detection in the igukst. The
canopy height wasgariable with a mean of 5 m (£2.25m@aching upwards to b (Fig. 7).
The canopy cover wagghtly clustered at a mean of 90% with very variable ground cover
ranging from 1660% (Fig. 8)

The upland forest (transects 1 & 2), in terms of percentage of detections, could be described
as aP. tectoriugN. oppositifoliaforestcomplex. The percent detections were 31% for both
species (Fig. 3 & 4)Terminala catappas present in the upland forest but with a detection rate
almost a third less at 13% (Fig. 3) and in the coastal forest itis¢ets 3 & 4) 17% (Fig. 4).
However, the dominance and importancd otatappaare clear by its overall biomass as
measured by the basal area (Table 2), which is an important influence not observable through
density and frequency calculations. The sgedchness is greater in the upland forests, with
nine species detected compared to six along the coastal transects (Fig. 3&4).
Falanruw (1989) characterizes the forest betw
However, our survey data suggts forest is more complex. The upland forest area is clearly
also dominated bkp. tectoriusandN. oppositifolia especially in the understory. It may be that
Falanruw (1989) detected thie catappamore readily as she primarily used aerial photos to
develop her vegetation maps and forest community descripticersninala catappas generally
a much taller tree than eithlr oppositifoliaor P. tectoriugStone 1970) and it also has a
di stinct o6fl ametreed canopy kthdaatpakabundaficbafthe s hap
other species when only using aerial photos. The other influential but less distinct species can be
missed when quantitative studies were not performed and used to develop the forest descriptions.
Falanruw (1989) did at sonp®int conduct ground truthing, as the report contains pictures of the
elusive endemi@. rostrataand contains reports of forest along the hillside that does not contain
denseP. tectoriusunderstory. The only areas found during this expedition thatatidontain
denseP. tectoriusunderstory were in some areas along the coast.

Ohba (1994) explored an area of Asuncion tha
area and extended up to lava fields (Fig. 9). Ohba (1994) describes the arearied @splo
consisting of &.tectoriug T. catappaassociation along the slopes @dnuciferaalong the
coast.
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There were 10 tree species dete@esurvey stations on Asunciarich is less species
richnesghan on other islands in the archipeld@ouzet al 2000 ky; Cruz et al 2003)On
Agrihan, the island immediately south of Asuncion, 18 tree species were detected. Agrihan has a
small feral animal population but they also have year round resid@éamis et al 2009).

Guguan, also a sanctuary istwithout feral animals had 15 different tree speciesctite

along similar transec{€ruz et al 2000b). On AlamagdlB tree species were detectdeeral
animals are presehbwever theforestdestruction does not seem to be as great as on the other
islandswith feral animalgCruz et al 2000c)Despite destruction of the forest understory on
(Cruz etal 2000f)20 tree species were detectéthere were 15 tree gpies found on Sarigan
which wasbeen devastated by feral animal destrunctiotil ther eradication il997 (Martin et

al 200§. There were 16 species found on the southern side of Anatahan (Cruz et al 2003),
which was also subjected to intense feral animal destruclibare were notable native species
absent on Asuncion such Aglaia marriannensisPsychotria mariangFicus tinctoriaand

Pouteria obovatavhich are common on the other islari@suz et al 20004y).

Despite a long absence of human settlememtspared to other islands (Pagan, Alamagan,
Sarigan and Anatahaf(ruz et §2000bq) there is obvious signs humans have been present as
noted by Falanruw and Fosberg (198979). The pattern of coconut forest is likely from
cultivation and th@resencef the nonnativePithecellobium dulcéocated at the landing
location (Fig 3b) indicates human influence. Falanruw (1989) describes what looked like

abandoned ar m pl ots in aeri al phot taeveverthatthehe 19700 s

influence was minor (Falanruw 1989, Ohba 1994)

The lack of species richness and $kewed abundance and dominance otrtbespeces
present is unique to Asunciofit has not been influenced by feral animal damage, nor is it likely
due to the minimal humamsidence as other islands have been impacted to agreater
extent than Asacion and have greater species richness. Nor is the lack of diviediysize
related. Asuncion is approximately 7.9 Kimalmost twice the size of Guguan and larger than
Sarigan. An obvious distinction is Asuncion is either too far away for spedmese arrived
and colonized or further investigation in other areas is required. However, the sample size and
methods were fairly consistent between islands surveyed.

Figure 9. Approximate location of
Ohba (1994) survey transect
conducted on June 1, 1992 as pal
of the collaborative survey effort
between the Natural History
Museum and institute (Chiba,
. Japan) the CNMI DLNR and the
University of Guam Marine Lab.
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Survey of Birds on Asuncion

By Paul RadleyCNMI DFW

Summary

Between 2@nd 23 May 2008, CNMI DFW staff conducted Variable Circular Plot (VCP)

surveys for birds along four transects established in 316 ha of forest cover on the Northern
Mariana Island of Asuncion; 359 birds of eight species were detected. Detection daa for f
species of forest landbird encountered on Asuncion were analyzed in the program DISTANCE
5.0 to calculate density and abundance estimates. Densities of each, from greatest to least, are:
Micronesian StarlingAplonis opacall.8 birds/ha, 95% CI 7i917.7); Micronesian
HoneyeaterNlyzomela rubratra7.1 birds/ha, 95% CI 41410.6); Micronesian Megapode
(Megapodiudaperouse5.6 birds/ha, 95% CI 3167.9); Collared KingfisherTodiramphus

chloris; 1.7 birds/ha; 0.8 3.4). Although two past survelisted the Whitehroated Ground

Dove Gallicolumba xanthonurgpas uncommon or rare on Asuncion, none were detected on

island in 2008. Megapodes, however, were quite common and detected in several cover types at
various elevations and juveniles of thesies were observed on two occasions.

Introduction

Asuncion is both the second highest island of the Northern Marianas and the second highest peak
in Micronesia after Agrihan. This relatively young, symmetrically coned stratovolcano rises
steeply to 82 meters and comprises a land area of 730 ha (Falanruw 1989, Berger et al. 2005).
Falanruw (1989) mapped vegetation types of the island and reported 12% as barren areas
(landslides, bluffs, lava flow and the caldera resulting from most recent erupfieQ6éy 45%

as sparse or low growth, and 43% as thickets, forests, and coconut. Total forest cover for
Asuncion is reported by Falanruw (1989) as 316 ha, a figure that was used to calculate the forest
landbird density and abundance reported here.

In May 2008, CNMI DFW performed the first quantitative, systematic survey of avian
populations on Asuncion. One previous research expedition was organized and carried out by
DFW in 1987, which focused primarily on seabirds and Micronesian Megapode nesting in the
northern island; the researchers were on Asuncion for only two d&y3ude; Reichel et al.

1987). Another expedition was conducted for two days (1 and 7 June) in 1992 by the Natural
History Museum and Institute, Chiba, Japan (Rice and Stinson 198Rasand Furuki 1994).
However, in both cases, as workers were on Asuncion for only short durations and no explicit
details are presented concerning avian surveys carried out the on island, resultant data can only
be considered as a record of speciesgiree (Reichel et al. 1987, Rice and Stinson 1992,

Asakura et al. 1994, Stinson 1994).
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Avian Survey and Analysis Methods

From 16 25 May 2008, all species of birds detected while in route to and from Asuncion and
while on island were recorded. Betwedhahd 23 May, the CNMI DFW conducted Variable
Circular Plot (VCP) or pointransect surveys in primarily forested habitat on Asuncion. Count
stations 1 = 20) were spaced at 100 m intervals along four transects; transects #3 and #4 each
consisted of foustations and transects #1 and #2 six stations &agli)( Surveys, which

followed standard methods for poitnansect distance sampling (Engbring et al. 1986), were
conducted between 6:00 a.m. and 10:30 a.m. with count durationsiotfes per statian

Weather conditions (rain, wind, and cloud cover) were documented and the estimated horizontal
distance to all birds detected (visual and/or auditory) was recorded. Taped playbacks were not
employed and the majority of birds were counted by song onatl

Following Falanruw (1989), total forested area (including native, coconut, and coastal
thicket) was assumed to be 316 ha. As surveys were conducted primarily in forested habitat, this
area figure was used to estimate avian population densitiebandance in program
DISTANCE 5.0 (Thomas et al. 2006). Transects #1 and #2 were primarily comprised of native
forest, transect #3 coconut forest, and transect #4 coconut forest with coastal thicket. Although
station #6 on transect #2 was not entiralyarest cover, it was included in analysis as it was
within primarily forested edge habitat.

Density and abundance were estimated for breeding pairs of four species of forest bird native
to Asuncion; Micronesian Megapoddégapodiudaperousg, Collard Kingfisher Todiramphus
chloris), Micronesian Honeyeatekf/zomela rubratry and Micronesian Starling\plonis
opacg. Numbers detected on Asuncion for each species were too low (< 80 detections) to
directly calculate their estimates in DISTANCE. Thuetedtion distances for these species
were pooled with those from past VCP surveys on other islands in the Northern Mariana Islands,
then poststratified by island and year to estimate species density (breeding pairs per ha) and
abundance (pairs per 316 tfaforest cover on Asuncion). To maximize model fit as necessary,
data were right truncated (Buckland et al. 2001; Table 1) for all four species considered and
additionally left truncated for two (Collard Kingfisher and Micronesian Starling). In thetend,
model yielding the lowest AIC was used to select the most appropriate detection function for a
given data set. All models incorporated hadfmal detection functions (Table 1) and variances
and confidence intervals were derived for all but one spd€iollared Kingfisher) by bootstrap
methods (within multiple covariates distance sampling) in DISTANCE from 999 iterations; the
data for Collared Kingfisher enabled variance and intervals for the species to be determined only
by conventional distance sating (Thomas et al. 2006).
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Figure 1. Survey transects-4 on the west side of Asuncion in which bird and forest surveys
were conducted 185 May 2008.

Avian surveysti = 12) that provided supplementary detection data for pooling with those
from Asuncion included past results from Agrihan (Cruz et al. 2000g), Aguiguan (Cruz et al.
20004, Esselstyn et al. 2003), Alamagan (Cruz et al. 2000c), Anatahan (Cruz et al 2000d, Cruz et
al 2003a), the Bird Island Conservation Area, Saipan (Cruz et al. 2@3fpyan (Cruz et al.
2000b), Pagan (Cruz et al. 1999, Cruz et al. 2000f), and Sarigan (Cruz et al. 2000e, Morton et al.
2000). For the purpose of analyses the assumption was made that all variables (e.g., forest type,
climate, day length, etc) possiblifecting avian populations were the same (or as closely as
possible) across the islands and areas taken into consideration. As the majority of stations on
Asuncion were counted by P. Radley (transect #1 was counted by G. Martin, CNMI DFW,
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because of raiand time constraints) and observer data were not available for any past surveys,
differences in observed detection distances were not taken into consideration during analysis.

Table 1. Model parameters and detection probabilities used to estimate popaeansities of
forest landbirds detected on Asuncion;Z0May 2008.

Species Truncation Model + series expansion
Micronesian Megapode 90.0 (R) Half-normal + cosine
Collared Kingfisher 99.0 (R), 9.0 (L) Half-normal + cosine
Micronesian Honeyeater 92.0 (R) Half-normal + cosine
Micronesian Starling 90.0 (R), 5.9 (L) Half-normal + cosine

Survey Results

A total of 16 species of birds were detected while in route or on Asuncion frid2d May 2008

(Table. 2). The vast majority of birds detectedl&brrisland (18 24 May) were seabirds, large
masses of which (primarily boobies, shearwaters, and Brown Noddies) were observed out to sea
in the evening flying north, likely eroute to Maug or Uracas. On the evening of 22 May,

several Wedggailed Sheawvaters were heard calling not far from camp, providing evidence of
breeding by the species on the island (Stinson [1994] listed this species as common on
Asuncion). Additional species observed by boatare to Asuncion from Saipan were

Ma t s u d aimPeatrél cednobdroma matsudairpand Spectacled TerBterna lunath

By far the most numerous species detected along transects during VCP surveys was the
White Tern 6= 123) followed by the Black Noddy E 76; Table 3); interestingly, Stinson
(1999) listed the latter species as uncommon on Asuncion. Although seabirds that spend the
majority of their time foraging in neahore waters, both species nest in trees in forested areas.
However, as these species (along with the Sooty Tern and BrowryNuatt of which were
also detected during surveys [Table 3]) are not technically forest landbirds they were not
included in DISTANCE analyses. Micronesian Starlings 67) were the most numerous forest
landbird detected along transects, followed byMlieronesian Megapoden & 35), both of
which were detected more frequently on transects traversing native forest (starlings were highest
along transects #1 and #2, Megapodes along transect #2; Table 3). The least numerous species
detected was the Collat&ingfisher = 17) and the Whit¢hroated Ground Dove
(Gallicolumba xanthonurg which Reichel et al (1987) and Stinson (1994) listed as rare or
uncommon on thesland, was not detected at all.
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