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MAC PLaN OVERVIEW

This documenserves ade longterm plan for the Marianas Avifauna Conservation (MAC)
Project, its status as of the date on the cover page. The purpose of the MAC Project is to
safeguard the unique avian diversity of Rotajan, and Saipan, Commonwealth of the
Northern Mariana Islands (CNMI), from potential extincttbat could resultrom introduction

of thebrown treesnake Boiga irregularig. The effects of such an introduction hdeen borne
out on the nearby islaraf Guam the CNMI does not want them repeated within its jurisdiction.

The MAC Projectong term plan is twdold: 1) the establishment and maintenance of
captive populations of potentially affected bird spedi@®ugh the generous contributions of
bath space and personnel by the Association of Zoos and Aquaamah® )establishmenbf
satellite populations of thesespeades i sl ands i n the Mariana Archi
the brown treesnake

Many of the protocols within this documeare relatively new and little tested. Thus, this
plan in its current state is by default a fdwo
incorporated into future drafts as bugs are worked out and new techniques tested and refined.

MAC WORKING GROUP PARTICIPANTS
As ofMay 2014:

Fred Amidon: Wildlife Biologist, USFWS, Honolulu, Hawairesponsible for assisting with
planning and coordinating all work specifically involving U.S. federally listed species in the
CNMI.

Deidre FontenotVeterinarian, Disney's Animal Programs and Environmental Initiatives,

Di s n e ymalKingdlom, Bay Lake, Florida pé&ial Advisor for Animal Health

Peter LuscombPresident and Gtounder Pacific Bird Conservation, Honolulu, Hawaii
Principle Investigator of the MAC P+ o0jectds
coordinator, ad responsible for organizing and coordinating all work done by AZA
institutions and for serving as AZA liaison with the CNMI and USFWS.

Paul Radley: Ornithologist/Wildlife Biologist, CNMI DFW, Saipan, MPrinciple Coordinator
of the MAC Baatmny peogran@rsd ovenallbprojedt cooordinator, responsible
for identifying conservation priorities for all CNMI avifauna.

Herb Roberts: Animal Curator, Memphis Zoo, Memphis, Tenne€xefounder, Pacific Bird
Conservation Principle Investigatoraf he MAC Pr oject 0s captive pt
program cecoordinator, and responsible for organizing and coordinating all work done by
AZA institutions and for serving as AZA liaison with the CNMI and USFWS.

Conservation Plan Authors
Paul Radley anéfred Amidon served as plan autharsl complierswith assistance and input
from all members of the MAC Working Group.

Note This document in its current form does not represent a Federal document of any kind and
should not be interpreted as the positarpolicy of any Federal Government entity.
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MARIANA AVIFAUNA CON SERVATION (MAC) PLAN

INTRODUCTION

Setting and Rational for the MAC Plan

The Mariana archipelago @éschainof 15 volcanic islands stretching ov&6 miles north to
south, comprising a land area of 389 square miles (FiguréhB .archipelago is divided into
two administrave units the Territory of Guam and the Commonwealth of the Northern Mariana
Islands (CNMI). The Territory of Guam is composed of the island of Guam and the CNMI
includes the remaining 14 islands in the archipeldgota, Tinian, and Saipan are the only
islands in the CNMI with significant human inhabitan2eé27,3,136, and48,220people
respectively), while the remaining islands supporaveragéess tlan 10 individuals (U.S.

Census Bureau 20) .

The CNMI
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by relatively high and uniform yearly temperatures. The annual mean is 83° F, with a seasonal
variation in mean monthly temperature of less than 3.5 degrees. Humidity is high with monthly

averages between 79 and 86 percent; the moftpeatest humidity are July to November. The

meanannual rainfall is approximately 83.8 inches, but varies fyear to year, with the wet
season generally occurring from July through October.
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Figure 1. The Northern Mariana Islands.
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The CNMI, in coperation with the U.S. Department of the Inte(DOI), determinedhat
Saipanpotentiallys uppor t s an Ai nc ibpowrdreetsrnake Baga urégaldris on o f
Colvin et. al. 2005) As of July 2012 there have been 90 credible sightings ofstineke in the
CNMI (Rota four, Tinian 10, and Saipan 7&hdof the 11 captured on Saipaat all have been
limited to its ports; three were captured in three different villagesy fromport areasNlarja
Onni, CNMI DFW BTS Progranpers. comm.). Thisitroduced species is believed to be
responsible for the extinction or extirpation of nine of 12 species of native forest birds on Guam
within the last hakcentury (Savidge 1987, Wiles al. 2003), and has been determined the
single greatest threat to testrial ecosystems in the CNMI (Cohat al 2005). Of the 19
endemic bird species and subspecies that occur Mdhana ArchipelagoDFW has identified
12 speciesn the CNMIlthat could potentially be critically endangered by the brownrdnede
onthe islands of Rota, Tinian, and SaipApendix A).

Decline of island avian populations as a result obtlogvn tree snake introduction appears
to be relatively rapid once the snake becemell established. Based on roadside surveys
conducted on Gam over a 2§/ear period, most species of bird experienced a 90% decline
within 8.9 years (Wiles et al 2003). Guam was not able to introduce a propagation program for
the Guam FlycatcheMyiagra freycinet), Guam Rufous FantaiRhipidura rufifrons urarae),
and Guam Bridled Whiteye gosterops conspicillata conspicillgtas they were extirpatexd
driven to extinctiorfar more rapidly than expected (Wiles et al 2003). However, captive
propagation programs were successfully established for the GuaGRlirallus owston) and
Guam Micronesian KingfisheiT diramphus cinnamomina cinnamomjina

Thebrowntreesnake likely arrived on Guam prior to 1950 as a passive stowaway in
materiel salvaged from the New Guineaaghgough the port facility on Marsulsland following
World War Il (Savidge 1987, Roddd al 1992, Rodda and Savidge 2007). This secretive
nocturnal arboreal species occurs in every habitat on Guam, from grassland to forest (Rodda and
Savidge 2007). Available evidence indicates thasfiezies first colonized southern Guam and
reachedhenorthernmost point of the island by 1968 (Savidge 1987). Within 20 years, the
i slandbébs snake population reached a peak dens
oneto-two orders of magnitude higher then would normally be expected for large snakes (Rodda
et al 1992). By 1988, thbrowntreesnake had eliminated most of the native birds on the island
(Savidge 1987), as well as many other native and exotic animal s{fetissand Rodda 1998).

The primary mechanism for the potential sprealdrofvn treesnakes from Guam to other
islands is the transportation of good$§goods received in the CNMI are shipped through Guam.
The majority of these goods are delivere®aipan fronwherethey are shipped to Tinian and
Rota. However, some goods are shipped directly from Guam to Rota. Although efforts to
prevent the accidental shipmentnbwn treesnakes are being undertaken, not all cargo and
goods shipped betweenasds can be checked. Additionally, fhaentialestablishment of
browntreesnakes on Saipan createsatternativesource of snakes for Rota and Tinian.

As a response to the threat of tiiewn treesnake, biologists with the CNMI Division of
Fishand Wildlife (DFW) and U.S. Fish and Wildlife Service (USFWS) met with biologists from
the Associatiorof Zoos and Aquarium@AZA) to investigate the possibility of developing a
captive management program to saf etgrmiedtiat CNMI 6
the longterm survival of these species required the establishment of redundant, satellite
populations on other islands in the Mariana archipelago that afford safety fronowhetree
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snake. This interagency meeting also resulted imihiation of the Marianas Avifauna
Conservation (MAC) Project, developed to identify and implement conservation actions
necessary to ensure the persistence of CNMI Os

Currentlywithin the Marianasthe Whitethroated Ground Dovgsallicolumba xathonurg,
Mariana Fruit DovePtilinopus roseicapilly, Collared Kingfisheftwo subspeciesTodiramphus
chloris albicillaandT. c. orii), Tinian Monarch(Monarcha takatsukasaeNightingale Reed
warbler(Acrocephalus lusciniysSaipan subspecies of tBedled Whiteeye(Zosterops
conspicillatus saypaii Rota Whiteeye(Zosterops rotensjsand Golden Whiteye(Cleptornis
marche) arefound only in the CNMIAppendix A) The Mariana CrowCorvus kubaryjican
also be included on this list as itapparentlyextirpated from Guam (Appendix A; J. Charrier,
USFWS pers. comm.) Although not the primary focus of the MAC Projetig tsuccessful
reestablishment of many of these bird species on Guam is dependentomyéwity ofnative
bird populations othe CNMI. The establishment of theown treesnake on Saipan, and the
increased threat of the speciesd establishmen
threat to the survival of many of the CNMI 6s

PREVIOUS AND ONGOING CONSERVATION EFFORTS

The longterm conservation of native speciesludes(1) the protection oih situ populations,

(2) the captive propagation of severely compromised species, and (3) the reintroduction of
expatriated species (Gibboesal 1995). Conservation planning and implementation has been
ongoing in the Mariana Islands over the last several decades and significant efforts have been
undertaken to conserve theative species. Activities and tasks associated with these efforts,
espedlly as they pertain to federally and locally protected bird species and species of concern in
the CNMI, have been identified in the CNMIOGs
(Bergeret al. 2005),in published recovery plans for the Mariana Ci@$FWS 2009revised

in 2012), Rota Whiteeye (USFWS 200, Nightingale ReedVarbler (USFWS 1998a),

Micronesian Megapode (USFWS 1998b), Mariana Common Moorhen (USFWS 1991a), Mariana
Swiftlet (USFWS 1991b), anid the Brown Tree Snake Control Plan (BTSCT996).

Therefore, we will not go into detail in this document. However, a brief overview of the efforts
that have been undertaken will provide confexhow this plan fits into other planning and
conservation efforts.

PROTECTION OF IN SITU POPULATION S
Brown Tree-Snake Control and Interdiction Efforts

The CNMI DFWbrown tree snakeinterdiction gogram(i.e., BTS Program$trives toprevent

the spread ahe snakdrom Guam to the CNM(Colvin et al 2005) To meet this objective the

BTS Programplaces a concerted effort into meeting a 90% inspection rate of high risk material

at all CNMI ports of entryboth sea and air)The Saipan and Tinian seaports utilize cement
containment barrier@erryet al 2001)in dockareasspecifically designed tbold cargo and

equi pment i n a iodatilgateindpextioe e shypped cargodAhintendedto

initiate construction of a containment facility at fReta International Seaport in 2008t this

has been delayed due to lack of funés the Tinian and Saipaairports, specifically trained
detector cani nes eMmplayeko inspettsairciaff ahdayrelaledcpg® ) ar e
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i nbound from Guam fAthouglitsetBoS\peouramycarrersiylacks éduads
to support a&anineunit on Rota, this issue is beiagdressedAdditionally, the BTSProgram
implements substantigbssiverapping effort to complement all port of entry operations in the
CNMI.

To maintainits readiness to respond to credible snake sightimgBTS FPogram regularly
sendsstaff to Guam for USGS Rapid Response Team Training and Refresher Courses, as
funding permits. The CNMI DFW improves theserapid response capabilitiey endosingand
utilizing a BTS awareness progrdhatstresesthe urgency of immediately reporting snake
sighting to the proper officials

Critical factors that could impact BTS program performance and effectiveness include: 1)
budgetary shortfalls due to inflatip®) an increase in transportation levels (botlitany and
commercial) between Guam and the CNIB)lan increase in credible brown tre@ake
sightings whichwould require an increase in funding to cover personnel and equipment
expensesd) ashort fall in GuarrbasedJSDA-Wildlife Servicesinspectionof CNMI bound
cargo, which would require an increase of CNMI inspection serincesringadditional
personnel and equipment expensesl 5)an episodic evene.g.,typhoon or tropical storjrthat
would hamper Guanbased inspection and control, dest@yMI equipment and/or control
tools (traps, etc.), and create additional Gumased cargo inspections in the form of relief goods
and materials

Control of Other Potential Predators and Avian Diseases

Various potential predators exist on the human populated islands of the CNMI, including rats,
feral dogs and catandmonitor lizards. To datetheonly control effortamplementechave been

for feral cats on RotaBlack Drongo Dicrurus macrocercuscontol, howeverhaspreviously

been investigated and testma thesameisland(Lusk 1993, Worthington and Taisacan 1994,
USFWS 2007)

Recent research on the Mariana Crow suggests that feral cat depredation is a source of
mortality in juvenile and adultrows (Haet al 2010). Feral cats have also been reported to be
important predators of Guam rails released on Rota and on Guam (USFWS Pe@@)fect of
cats howeverpn other native forest birds in the Marianas is largely unknown. Currently, feral
cats are found on all of the main inhabited islands of the archipelago and are also reported to
occur on some of the northern islands (e.g., Sarigan, Agrihan). Cat control programs have been
implemented for both the Mariana Crow and the Guam Rail on Battéslandwide control or
eradication may likewise be necessary on other islands in the archipelago.

The Black Drongpwhich ranges throughout south Asia, was introduced to Rota in 1935 by
the Japanese South Seas Development Company as a form otamsesit(Baker 191). The
speciess knownprimarily as an insectivore that occasionally takes small biM#Kinnon and
Phillipps 2000, Robson 20p&ndonerecord does existocumenting thengdationof a Rota
White-eye (Amidon 2000).Theincrease in drongo numbers on Rataich appeared to
coincide withthe decrease in whitgyeson the islandn the 1960sled Craig and Taisacan
(1994)to conclude that drongos factorgidnificantlyinto the decline of whiteyes. However,
prior work an Guam indicated thathile they often harassed other birBsack Drongos rarely
depredatsmall passerines and warsuallyvery toleranto theclose proximity of other, smaller
birds while both forging and nesting (USFWS 2007
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Habitat Protection and Management

A number of areas in the CNMIereset aside by legal means as protected areas to conserve and
protect terrestrial and marine wildlife speciBgigeret al. 2005. Of thesenine conservation

areas have been establisloedRota (three) and ean (six)specifically to protect terrestrial

wildlife (Tablel; Figs. 2&3). Additionally, the four northern islands of Guguan, Asuncion,

Maug, and Uracas (Fig. 1) have been designaydie CNMIlas errestrialconservation areas

to be maintained a&ininhabited place andiused only for the preservation and protection of
natural resources, including but not limited to bird, wildlife and plant specie§ B etialg e r
2005) Asuncion, Maug, and Uracas are further protected within a 153,235 Bl&rine

National Monument (the Marianas Trench Marine National Monument) signed into law by the
U.S. Federal Government in January 2009 (White House 2009). Regardless of the protections
afforded enforcemenfespecially on Rota and in the Northern Islandskislly insufficient to
nonexistent because of a lack of local governmental funds necessary to support routine visits.

Various islands in the Mariana archipelageluding Aguiguan, Alamagan, Pagan, and
Agrihan (Fig. 1) have been affected Wgral unglates andarein need of habitat restoration.
Anatahan wapopulated byeral pigs and cattle (and still is to some degree) buttkel and 6 s
volcaro erupted in 2005 making it unsuitable for species translocation in the foreseeable future
(Fig 1). However, ungulate removal is currently ongoing

The only island in the Marianas from which ungulates have been successfully rdoroved
the purpose of habitat restoratisrSariganFig. 1). Feral animals wermtroduced tahis island
at least as earlas the 1930s, when between 10 and 20 families lived on the island; all human
residents were removed after the Second World @aKessler, USFWS, pers. commBrior
to eradicationthe feral animalslevastated he i sl ando6s v &g €otinptoveon ( Ke's
habitat for the endangered Micronesian Megapdtegapodius laperou3ethe CNMI DFW
initiated an intensive US Navy and USFWS funded eradication program from 1998 through 2000
torid the island of all feral goats, pigs, cats, and introducedKatssler 2002). The island has
now been free of ungulates since 198@ rats and cats are still occasionally reported

Previous CAPTIVE PROPAGATION EFFORTS

To date, Wo captive propagation related programs for bird species from the Mariana Islands
have been undertakeh) the Guam Bird Rescue Project and 2) the Mariana Archipelago Rescue
and Survey (MARS) Project. In additighge recovery plans for tidariana Crow (USFWS

2012) and the Rota Whiteye (USFWS 2007) have identified the potential distatment of

captive populatiosito support conservation efforts as a task needed to recover these species.

Guam Bird Rescue Project

Initiated in 1983 by the Philadelphia Zoo, National Zoo, Bronx Zoo, and Guam Division of
Aquatic and Wildlife Resources (DAWR}is projectfocused on efforts to capture and establish
captive populations of the native forest birds of Guam. Ultimatelygdhéwas the

reintroduction of these species to Guam after the browrstrake had been controlled.

Through this project, 29 Guam Micronesian Kingfishers were captured in 1984 and 1986 (21
and 8 birds, respectively) atdnsferred to zoos in thewmtinental Unites States for captive
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Table 1. All protected areawith a terrestrial componeon Rota and Saipan, CNMI (as per
Bergeret al. 2005; refer td-igs. 1 and2 for locations).

Conservation Area Location Area (h&?) Type / Purpose
SabanaHeights Wildlife Rotg Sabana plateau 1521 Terrestrial; for wildlife
Conservation Area conservation

Mariana Crow Rotg cliffs along eastern 444 Terrestrial; for wildlifeand

Conservation Area

Wedding Cake Mountain
Wildlife Conservation Area

American Memorial Park
(AMP)

Saipan Upland Mitigation
Bank (SUMB)

Megapode Conservation
Area

Bird Island Wildlife
Preserve

DLNR/DFW Lake Susupe
Conservation Area

Kagman Wildlife
Conservation Area

coast

Rotg Taipingot Peninsula 121
on southwest end of islan

Saipan; At AMP just north 16
of Garapan

Saipan upland areas of 424
Marpi region on north end

of island, encompassing

the Marpi Commonwealth

Forest

Saipan; upland area of 24
Marpi region, north of the
SUMBA

Saipanlands onSaipan 114
island to the west of Bird
Island

Saipan; parcel on 6
northwest shore of Lake
Susupe

Saipanlands on eastern 173
side of Kagman Peninsule

sea birdconservation and
especiallythe Mariana
Crow

Terrestrial for protection of
all wildlife, plants and soils

Terrestrial;for protection of
wildlife

Terrestrial; to provide
ficreditso fo
developers as mitigation fo
thefitaked of Nightingale
Reed Warblers and for
preservation of wildlife

Terrestrial: for preservatior
of wildlife, especially
Micronesian Megapode

Terrestrial; for preservatior
of wildlife

Terrestrial; for preservatior
of wildlife

Terrestrial; for preservatior
of wildlife

breeding before the species was extirpated from Gaammner 1988Hutchinset al 1996).
Initial efforts to breed the Guasubspecies in captivity were successtdbwever, once the

captive population reached 60 individuals, mortality at all life stages increased and reproductive
success decreas@dutchinset al. 19969. One problem associated with reproductive success has

been difficultywith forming successful breeding pairs. Fewer than half okitingfisherpairs
successfully produce offspring4ltz 1998 and the sex ratio has consistemienskewed

towards mal

es

Si nc eetdl h986).1 at e

198060s

(Hut chi ns
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Figure 2. Established
terrestrial conservatior
and protected areas o
Rota, CNMI (refer to
Table 1 for details).
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To deal with thesand other problems, extensive efforts to increase the captive population
andmaintain genetic diversitgf the Guam Micronesian Kingfisheand address potential
problems with the progra@ams a wholdave been undertak¢Hutchinset al 1996,Bahneret al
1998). In the last several years the results of many of these efforts have come to fruition as the
captive population nears an early goal of 100 individuals. As of February 2007, the population
consisted of 98 individudingfishersin 14 captive breedq facilities, including a facility on
Guam Bahner and Bier 2007)Jnfortunately the Guam subspecgtl existsonly in captivity
andits succeshul re-establishmenis still likely far in the future.

Twenty-one GuanRails were brought into céipity (as eggs, chicks, and adults) between
1983 and 1986Table 2) Ten rails were transferred to th
Conservation and Research Center and the Bronx Zoo in 1984, while the remainder stayed on
Guam for captive breedin(@errickson 1986).As of June 2008, there are approximately 158
GuamRailsin captivity on Guam and in mainland zoological institutioosbined(Table 2;
USFWS 200). Captive propagation efforts for the Gu&ail have been very successful and
experimental reimbductionswereattempted on Guam in 1998 (16 rails released) and 2003 (46
rails released)Beauprez and Brock 1989 . Wenninger 208, Guam DAWR, pers. comin.
Efforts to establish an experimental population on the island of Rotaalsvbeen ongoing
since 1984Table 2;Witteman and Beck 1990

Table 2 Timeline of notable Guam Rail captive propagation and translocation effétsta,
1983i June 2008

Date/Year Notable Action a Milestone

1983- 1986 21 rails (eggs, chicks, and adulbspught into captivity
1984 10 rails transferred to the National Zoo

1989 Establishment of a rail population on Rota initiated
1998 16 rails reintroduced to Guam

2003 46 rails reintroduced to Guam

June 2008 Total captive rail population reaches 158

Attemptsto captive breed the Guasubspecies of thBridled WhiteeyeandRufous Fantail,
along withthe GuamFlycatcheywere initiated in 1983 but abandoned in 1984 due to the virtual
disappearance of these species in the wild (Beck 1984). One Boanbill and Rufous Fantail
were captured in 1983 but both died in 1984 (Beck 1984). Both species were last seen on Guam
in 1984 and are now extindiileset al. 1995. No Bridled Whiteeyes were captured and this
subspecies was last seen on Guad®ii (Beck 1984).
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Marianas Archipelago Rescue and Survey (MARS) Project

The MARS project was initiated in 1993 to develop techniques to capture, acclimate, transport,
andcaptivepropagate Mariana Crows, Rota Whétges, and Mariana Fruit Doves. Thedais

not federally listed but is considered endangered by the IUCN because of its limited distribution
and the introduction of the brown trepake. This project was a cooperative effonbngthe
USFWS, the CNMI DFW, and nine AZA affiliated institutgirthe North Carolina and National
Zoological Parks, the Houston, Louisville, and Philadelphia Zoological Gardens, the Memphis
Zoological Garden and Aquarium, and the Honolulu, San Diego, and St. Louis Z0os.

As part of the MARS project, 10 Mariana Cro{ive males and five females) were collected
from Rotain 1993 gevenbirds), 1994 ¢nebird), and 1995t(vo birds). Eight birds were
transferred to the National Zool ogical Par ko6s
remaining two were housed at tHeuston Zoo. Nesting attempts were observed at both
institutions but only the pair at the latiastitution successfully produced offspring, one of
which survived to adulthood. Based on the recommendations of the National Research Council,
six of the cows were released on Guam in 198RC 1997, and the remaining three were kept
in captivity (two birds at the Houston Zoo an
Conservation and Research Center). The pair of crows kept at the Houston Zoo continued to
produce only unsuccessful clutcheSurrently only two Mariana crows are in captivity in the
mai nl and United States, both are males and bo
Conservation and Research Center (ISIS 20R0)six crowstransfered to Guanwere
successfully released on Guam but only two survived to biE2&@/R 2003. Both birds are
presumed dead and neither produced offspring.

The MARS project also collected 20 Rota Whéges in 1993threebirds) and 1995 (17
birds), only five of which were female. All of these birds were transferred to the National
Zool ogical Parkdés Conservation and Research C
population consisted of only six males; the last ferdadd earliethatyear (S. Derrickson, pers.
comm. 2005).0f the six males, the last two survivors were eventually sent to the Memphis Zoo
where they serveith an educational exhibit until thaileattsin 201Q Eggs were produced by
three females buinly two produced fertile eggs or offspring, and no pareated birds reached
maturity. One male was successfully haedred and is currently part of the captive population
at the National Zoo. Diet was found to be the principal challenge with reaaiolg offspring as
chick mortalities were related to abnormal bone development (S. Derrickson, pers. comm. 2005).
However, efforts to manipulate calcium, vitamin levels, and ultraviolet light to address this
problem were not successful.

Finally, 16 fuit doves were collectenh Rota in 1993. Of the 16 birds collectethewere
males andevenwere femalegtwo males and one femdi®m this original grougare alive as of
this writing). These birds were housed at the St. Louis Zoological Park, Rartiina
Zoological Park, Philadelphia Zoological Gardens, and Memphis Zoological Garden and
Aquarium. As of 1997, the captive populatmirwild caughtfruit dovesconsisted of 17
individuals finemales six females, andwo unknown). Elevencaptive h&ched Mariana fruit
doveshave beemproduced at two institutions (Memphis and Philadelpsilage 1996 Plans for
collecting additional Mariana fruit doves to sustain the genetic integrity of the captive population
were proposed in 1997n 1998 20 addiional fruit doves were captured on Rota and added to
captive stock, of which only five males survivas of December 2003, there were 45 fruit doves
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in captivity in 14 institutionss a result of the MARS projeddowever, in 2006 the MAC
Project colleted 20 additional fruit doves from Saipan (of whsdvermales andour females
survive) bringing the total current captive population of the species to 65 individuals held
amongst 18 AZA institutions.

Guam DAWR Avicultural Intervention Plan

Concurrenwith the early efforts of the MARS Project to propagate captive Mariana Crows,
Guam DAWR implemented their own such effort in 1994e intent of this plan was to avoid
predation of crow eggs by brown trseakes while still allowinghe naturaparensto rear the
chicks(USFWS 2005) Specifically one egg wato betaken from each active nest on the
island Theseeggs were artificially incubated and the resulting chwere initiallyhand reared
at DAWR facilitiesbefore they wereeturned prefledging, to their source nes(§ SFWS 2005)

Between 1994 an#007, staff from DAWR pulled43 eggs produced by actiwariana Crow
pairs on GuamOf the 43 eggs, 14 (38) hatched in captivity ansevenproducecdcrowsthat
were released on Guam1897 and Q05 (Guam Division of Aquatic and Wildlife Resources,
unpubl. data).In 1994, one nestling was returned to the hestdays after hatching, but was
found deadwo days later. The necropsy report indicated the chick was in very good medical
health and te cause of death was most likely due to falling from the nest (K. Brock, formerly of
Guam Division of Aquatic and Wildlife Resources, unpubl. data). Another nestling was returned
to the nest ir2003 but was found on ground 16 days later and brought beckaptivity.

PREVIOUS TRANSLOCATION AND REINTRODUCTION EFFORTS

Efforts to translocate and reintroduce native birds in the Mariana Islands have focused on
reestablishing Guam Rail and Mariana Crow populations on Guam and the establishment of an
experimatal population of Guam Rails on Rota. In additiw recovery plans for tHdariana

Crow (USFWS 202), theNightingale Reedvarbler(USFWS 1998 and 2010l and the Rota
White-eye(USFWS 2007have identified reestablishing populations on islanbsrethe

species was extirpated as goals for themmmn conservation of these species.

Guam Rail Translocation and Reintroduction

As of June 2008, 918 GualRails were released on Rota as part of an effort to establish an
experimental population on thaland (Witteman and Beck 1990; Beck 1991; Brock and Beck
1995; Beauprezral Brock 1996; 1997; 1998; 19994edina and Aguon 2000, p. 178;
Wenninger 2008Guam DAWR pers. comm.). Breeding has been documented and Gadsn
have been observed severahngepostelease in some regions of the islaRdWenninger 2008,
Guam DAWR pers. comm.). In 2007, approximately 60 to 8Csraitre believed to be
persisting in the Duge and Apanon areas of Retsienninger 2007Guam DAWR pers.
comm.). Additionalreleases and intensive cat contf@mweverareneeded as cat predation is
believed to be the primary factor preventing the establishment ofsustdfining population on
the island

In addition to releases on Rota, there have been two releases oRaison Guam since
the species was listed. In 1998, 16gwiére released ifArea 5@ in northen Guam (Beauprez
and Brock 1999a A temporary brown tresnake barrier was constradtaround Area 50 and
snake populationsithin were reduced throughanagement ancbntrol. Breedindpy railswas



MAC Plan 15

documented; however, the small population was believed to have been extirpated by feral cats
and other praators (Beauprez and Brock 1999& 2003, 44 GuarRails (some of which were
radiotagged)were released in a snakeduced area of the Northwest Field Naval Munitions

Area on Andersen Air Force Bade. \Wenninger 2008Guam DAWR pers. comm.). Of the

rails released with radio transmiteattachedn(= 26), over 80% were preyed on by feral c&s (
Wenninger 2008zuam DAWR pers. comm.). Efforts to reduce cat predation were limited due
to difficulty obtaining approval to control cats in the area. nidtverails are believed to be
persisting in the wild on Guam at this time.Wenninger 2008Guam DAWR pers. comm.).

Mariana Crow Translocation

In 1995, Guam DAWR proposed to translocate a Mariana Crow chick from Rota to Guam to
facilitate the social development cdptiverearedchicks resulting fronD A WR avgcultural

intervention plafUSFWS 2005) It was further suggested to move individual nestlingmfr

Rota to Guam to suppl emenUUSFRWBR2009) atter 6s decl i

Between 1999 and 20083 nestlings and 14 eggs were collected from nests on Rota and
brought to Guam for captive rearing and eventual release (USFVW2h 20fithe 13 nestlings,
12 (92%) were successfully raised and released on GQditie 14 eggs, 10 (71%) hatched and
four of the nestlings produced wdikewise eventually released dhe island.One of the
remaining captive hatchewstlings had physical deformities and was consideredalieasable
while theotherfive died in captivity. In addition, one adult anehejuvenile MarianaCrow were
confiscated on Rota by the USFWS and transferred for release on Guam (U $899S 202).

Eighteencrows(10 Males and eight femaleskretranslocated from Rota amdleased on
Guam as part of thBAWR program(DAWR 2004) The last known, surviving crow (a male
named Kabhit) from this effort was most recently observed in the Munitions Storage Area (MSA)
at Andersen Air Force Base, Guam, on 19 July 2011 (N. Johnson, SWCA Environmental
Consultants, Guanpers. commz2012); thisbird has not been seen sindehe last known
detection of a crow on Guam was in the same area on 16 August 2011, and was presumably the
same bird . Johnson, SWCA Environmental Consultants, Guyaars. comm2012. Itis
uncertainwhether this bird dtipersists orfGuam

Prior to this,in October 2008Kahit had been seen with another male (Taksunok) in the
MSA, the last time the latter bird had been dete(EtICA 2008, J. Quitugua, Guam DAWR,
pers. comm. 2012)Fve other crow$adlastbeenseenin the area in mikbeptember athe
sameyear SWCA 2008J. Quitugua, Guam DAWR, pers. comm12) After October 2008,
the military implemented further restrictions to the MSA and DAWR staff could not enter to
monitor the crows. Tdfate ofall other brdsreleased on Guam unknown(SWCA 2012 ]J.
Quitugua, Guam DAWR, pers. comm.12) but with the disappearance of Kahit the speises
likely extirpated from the island
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MAC PLAN PROJECT PRO POSAL
CONSERVATION PRIORITIES

In response to the threat of thewn treesnake to its native bird populations, the CNMI has
determined that a regional conservation effort is necessary to protect these species. This
endeavor will incorporate existing conservation efforts related tbrtven treesnake and native
bird populationsandwill likewise identify additional actions to safeguard the native species of
the CNMI. Preventing the establishment of bhewn treesnake on the islands of Tinian and
Rota, and eradicating snake populas established on Saipan, are key components to the
success of this effort.

This project is intended to provide the avifauna of the Mariana archipelago with the best
possible chances for lostgrm survival, with the objectives of preserving, maintainargl
establishing selfustaining populations of native birds secure from the threat bfakhe tree
snake. To rapidly address this threat, the CNMI has asked institutions with the AZA for
assistance with lonaterm conservation efforts aimed at proiregtnative avifauna on Saipan,
Tinian, and RotaThe CNMI hasspecificallyrequested the following assistance:

A Development of techniques to capture, acclimate, hold, transport, and breed in captivity all of
the bird species found the CNMI.

A Estabish captive populations of selected species that can be used as a source population for
possible reintroduction back to Guam or Islands in the CNMI wireren tree snakes have
been controlled or eradicated.

A Translocate birds to islands in the Marianehgpelago that are free of theown treesnake
to establish sel§ustaining, satellite populations.

T

Identify when additional populations, either captive or wild, should be established.

T

Develop public education programs that will assistcibreservation of local avifauna.

A Develop a fund raising program to assist conservation efforts.

Priorities for conservation will be determined and set through cooperation between the CNMI
and the USFWS. CNMI biologists will take the lead on all spettiat are not U.S. federally
listed, while the USFWS will be responsible for those that are. The focus of combined efforts
will be species that are locally or federally listed and/or species that have very limited
distribution (Table 1).Representativelsom the CNMI, USFWS, and AZA will cooperate to
establish longem project direction and will revise the MAC Plan as needed to reflect changes
in the projectbés direction.

CAPTIVE PROPAGATION

In general, the ultimate goal of a captive propagation pnogssociated with endangered
species conservation is the prevention of species extinction by sustaminagcingor
reestablishing wild species populatiq@neyet al 1994 Seal 1985 To this end successful
avian captive propagation programs shiasitive forat least three methodological goals: 1) the
creation of viable, selfustaining captive populations; 2) the maintenance of a diverse, healthy
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gene poaglwhich is especially important duringgriods of high risk; and 3) the production of
species for reintroduction into their native habitat and range (Gee 1995).

Conservation Significance for the CNMI

Themanagenent maintenanceand propagationf speciesn captivity will serve as insurance
populations againsti) extinction of the speciesi@aipan, Tinian and/or Rota as a result of
introduction of the brown tregnake and 2) the longerm failure of the conservation

introduction program. If satellite populations for any species established in the Mariana
archipelago fail to be seffustainingor otherwise fail as a result of unforeseen stochastic events
inherent to tk region(e.g., volcanic eruption, typhoon, et@ppulations of those species will
exist and be perpetuated at AZA affiliated institutions on the U.S. Mainlaritie case of
extinction resulting from brown tresnake introduction, captive populationsuld serve as a
source for later species-imgroduction efforts after the brown trseake is eradicated from
affected islands in the CNMI.

Ultimately, captive propagation serves to round out conservation introduction as a
conservation and managememtlt Captive management programs provide the conservation
biologist with an opportunity to learn more abaugivenspecies and devela@aptivetechniques
that may aide ifts conservation.Not only does propagation help to insure against failed
satellie populatiorestablishmentit also serves asaffectivemarketingtool for solid public
relations. Birds held and propagated at AZA affiliated institutiame intended tgerve as
i mportant ambassadors for the MaAnServBtioroigses t |,
to a broad audience of potential supporters on the U.S. mainland, if not the world.

Advantages and Disadvantages

Captive propagatiohas the advantage of bypassing the inftigh-risk stage of an individual's

life history in the wid andcan aid species populationsnmre readilyexpand in size

(Derrickson and Snyder 1992, Maxwell and Jamieson 1997). It can also increase the overall
productivity of birds because removal of eggs or young from parents may induce repeated
breeding aempts (Derrickson and Snyder 1992, Maxwell and Jamieson 1@ap}ive
propagationhowevercan lead to lower recruitment rates into breeding populations as
experiencebased, specigypical behavioral patterns are seldom stimulated in captive sitsation
leaving some captive bred animals unable to cope with their natwisbnment(Hutchinset
al.1995, Snydeet al 1996, Maxwell and Jamieson 1997).

MAC Project Captive Propagation Efforts to Date

The MAC Project has targetsik speciedor which to develop captive management techniques,
all of which have been brougimito captive management at more than 20 AZA affiliated
institutions to date (Table 3)These species are locally protected and not currently Federally
listed as Threatenemt Endangered.e., T&E). If necessary, and if requested by the USFWS,

the MAC Project is willing to likewise develop captive management techniques and protocol for
the three listed Endangered Species discussed elsewhere in this plan; Mariana Cravgahigh
Reedwarbler, and Rota Whiteye. Further information pertaining to husbandry protocol and
techniquedor the six targespecies is included in the species profiles in AppeBdix
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Table 3. The arrent status of captive propagatieffiortsby CNMI speciesat AZA affiliated
institutions on the U.S. mainland.

Species Year. I?rogram Current Current Target
Initiated No. of Zoos  Pop. Pop.
Mariana Fruit Dove 1993 18 65 100
White-throated Ground Dove 2006 15 68 75
Rufous Fantail 2009 2 4 50*
Tinian Monarch 2009 1 50*
Bridled Whiteeye 2006 4 30 200
Golden Whiteeye 2007 6 41 100

*Feasibility yet to be determined

As detailed previouslyhe Mariana-ruit Dove captive program was originally initiated in
1993 under the now defunct MARS Project and was taken over by the MAC Project in 2006.
With 20 additional fruit doves captured under the MAC Project in 2006 there are currently 65 in
captivity at 18 institutioa (Table 3). The Mariana Fruit Dove is a relatively difficult fruit dove
species to breed in captivity and some wild caught individuals never completely adapt. This
leads to a lack of breeding. Fruit doves can be selective in terms of mate choicelsanualyi
have to be rgpaired several times before finally accepting a mate. In addition, the species is
somewhat territorial and can be aggressive toward other similar sized dove species.

The current captive population of fruit doves has a skewed 8exofal2 males to 23
females. Thus, the AZA has recommended that 10 additional wild caught females be added to
the population to better increase genetic diversity and help gender balance the population. This
population has been relatively stable, howeflactuating between 600 birds. The MAC
Project has set goal of 100 fruit doves (Table 3) as the optimum number to maintain a secure
captive population (which is managed by Herb Roberts, Memphis Zoo).

TheMAC Project began the Wte-throatedGroundDove captive program in 2006. The
establishment of the current founder population was achieved through three capture events on
Saipan, with 14 doves caught in 2006, two in 2007, and five in 2008. Unlike fruit doves; White
throated Ground Doves breed rewdiil captivity. The largest obstacle thus far to their captive
management is integpecific aggression by ground doves towards other columbids, which tends
to limit available housing space at cooperating AZA institutions. After a very successful
breedingrecord the current captive population for the species is 68 individuals held at 15
institutions with a target population of 75 (Table 3). To maintain genetic diversity and to address
a sex ratio imbalance the AZA has recommended bringing six additiddataught females
into captivity. To achieve the MAC Projectds
zoos will be critical to maintain a Whiteroated Ground Dove population (which is managed by
Gary Michael, Louisville Zoo) in captivitipng term.
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The Rufous Fantadaptive prograniTable 3) was initiatech 2009 wherfour birdsfrom
Saipanwerebroughtinto captivityat theHonoluluZoo. In both2010 and 2011 an additional 12
birds werecaptured and housed at three AZA institutiombese 24fantails suffered high
mortality during quarantine periedttheir respectiveoosand itwas determined that the
majority ofdeathsvas caused by metabolic issisgmptoms suggestla deficiency ofvitamin
D or E). Veterinarian advisonwith AZA are developing protocolt improveMAC Project
captivedietsduring the acclimation periodCurrently, the captive population of Rufous Fantails
consists of two birds held each at Honolulu Zoo and Riverbanks Zoological Gardens, Columbia,
South Caroha. The Rufous Fantaiis very territorial andontending withsocial spacing is
critical to its captive managementhus, a small number ofiditional birds will bebrought into
captivity for continued refinement bfasic husbandry

The MAC Project bgan theTinian Monarchcaptive program (Table 3) in 2009 when 24
birds were captured and placed in six AZA institutions. Although an additional 23 birds were
brought into captivity in 2010, only three birds remain in captivity and all are housed at
Memphis Zoo. The Tinian Mamch is very territorial and has proven to be an avicultural
challenge. Birds kept in isolation have fared well, while those placed in close proximity to one
another usually died within a short period of time. Mortality in these situations has been
attributed to stress related complications (e.g., aspergillus infection). This species requires
isolation until they are well acclimated to captivity, after which males and females are slowly
introduced. To facilitate this approach male enclosures are §estupith females later placed
in adjoining enclosures. Once pairs are established they will be kept together for a full year.
Thus far, the Memphis Zoo has experienced nest building by Tinian Monarchs but no eggs have
been laid. The MAC Project witlapture a small number of monarchs to further refine
avicultural techniques.

The target captive population for the Rufous Fantail and Tinian Monarch is at least 50 birds
each (Table 3), although the feasibility of this number is yet to be deterninedto the
extreme territoriality of these species, determining space needs is critical to prevent high
mortality. Captive management protocols are currently being developed for both species. If
during this process it is determined not practical to raairtaptive populations of the Rufous
Fantail and Tinian Monarch, emphasis will be placed on their translocation inStetdof
these species are managed by Peter Luscomb of Pacific Bird Conservation

TheBridled White-eyecaptive program began in 20@hen 38 birds were captured on
Saipan and distributed between two AZA institutions. In 2010, 30 additional birds were captured
on Tinian and placed in three additional zoos; the current captive population is 30 birds held
among four AZA institutions wit a target population of 200 (Table 3). The Bridled White
has proven easy to maintain in captivity but difficult to breed with only two young hatched at
one institution and a clutch of fertile but unhatched eggs in another. In response, the Toledo Zo
initiated research to determine the cause of low reproductive success and to establish guidelines
for breeding the species in captivity. After this institution shares its findings (which are
forthcoming) the MAC Project will capture additional wild srtb determine if a successful
captive breeding environment can be created for the species.

The MAC Project brought thedklenWhite-eye into captivenanagement i2007 with a
starting population of 24 birds and an additional 24 added in 2008; thenereeetly 41 Golden
White-eyes held among six AZA institutions (Table 3). The species is easy to maintain in
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captivity, but individuals have exhibited significant aggression toward other species when

housed in communal aviaries. Golden WHajes have led successfully at four institutions,

and as knowledge is acquired pertaining to th
institutions will be recruited to house additional populations. The target population for the

species is 100 birds, a goahttwill require at least six additional institutions and likely two

more capture events over the next 10 years. Both Golden-#jdteand Bridled Whiteyes

are managed by Anne Tieber, St. Louis Zoo.

TRANSLOCATION / CONSERVATION |NTRODUCTION

Translocabn is the action or process of intentional and planned release of plants or animals to
the wild to establish, restablish, or augment a population (Grifighal. 1989, IUCN 1996,

Wolf et al 1996, Pierre 2003). Perhaps more accurately relative ©©NM, translocatiorcan

be usedo remove a species from an overwhelming local threat or to create a satellite population
on another island where it may be safe from extinction by an introduced predator (&riith

1989, IUCN 1996(Clarke and Schedvih997,Whittakeret al. 2007). In a sense, the lotgyrm

intent of such an action is to create genetic reserves for native species whose source populations
are potentially threatened with extinction. Such translocation of rare, native species cae be quit
costly and can be subject to intense public scrutiny (Gretithl 1989).

Conservation Significance for the CNMI

Translocations of small numbers of endangered, threatened, and sensitive species, even to areas
of excellent habitat quality, tend toyealow chances of success (Griffghal 1989). Thus,

sources (e.g., Griffitet al 1989, Ballou 1993) assert that translocation be considered long

before it becomes a last resort for such spdciefore densities (and thus genetic diversity)

become lav and populations enter a state of decline. Withpthesibleestablishment of the

browntrees nake on Saipan, and the increased threat
Rota, it isimportantthat secondary or satellite populations of potentially vulnerable bird species

be established in areas determined to be pedéerablybefore the genetic diversity of these
populations decrease(Work by Reynold%t al [2008, 2011] does indicate, hewer, that low

genetic diversity in donor populations may not affect the ultimate success of translocation of
some island species).

The Bridled Whiteeyewasintroduced/translcated from Saipan to Sariggm2008 with a
follow up translocation from Tinian to Sarigan in 2009 (Radley 2008 and 2@8@@puse of its
abundancehe species wassed as a research model for testing and developing translocation
techniques and protocols that will be appliegitoother bcally and federally threatened and
endangered avian specidimited range andnder threat by therown treesnake in the
Northern Mariana IslandAC Working Group 2008, Radley 20@hd 2009 Table4). Some
of these species have been githagh alett status by the IUCN (2®) andareincluded in Table
4 (although the Mariana Crow is included in the table, it is currently not being considered for
translocation by the MAC Project; referRooposed Conservation Introduction Scenayips
29).
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Table 4. Current range in the Mariana archipelagoedIlUCN Alert Status (IUCN 2012¥or
forest landbirdspecies of concerfthose given status of Vulnerable [VU] or higherthe
CNMI. All but the Mariana Crow are considered within this plan for tcaagion by the MAC
Project.

Species Current Range in the Marianas IUCN Alert Status
Mariana Fruit Dove Rota, Aguiguan, Tinian, and Saipa Endangered (EN)
Rufous Fantail Rota, Aguiguan, Tinian, and Saipa Least Concern (LC)
Tinian Monarch Tinian Vulnerable (VU)
Mariana Crow Rota Critically Endangered (CR
Nightingale Reedvarbler Saipan and Alamagan Critically Endangered (CR
Rota Whiteeye Rota Critically Endangered (CR
Bridled Whiteeye Aguiguan, Tinian, and Saipan Endangered (EN)
GoldenWhite-eye Aguiguan and Saipan Critically Endangered (CR

* = not currently considerefibr translocation by the MAC Project

Advantages and Disadvantages

When consideng release programs of threatened and endangered species, translocation of wild
caught birds is generally more successful than release of captive (egreriffithet al. 1989,
Snyderet al 1994). However, sources (e.g., Griffigt al. 1989, Lovegrove 1996, Veltma al

1996, Wolfet al. 1996 and 1998) also conclude thah$lacations are ineffective or fail when

too few individuals, with an unbalanced sex ratio, are released. Vedinar{1996) also

indicates that introduction effort (i.e., repeated translocations over time of a species to a given
location) and managenmt by humans also played a crucial role in translocations of various
species of bird in New Zealand and the world over.

Reviewing the success of 45 separate releases of SaddlePhit&st(rnus carunculat)s
between islands in New Zealand, Lovegrove (1996) concluded that one of the primary reasons
for failure was that too few birds, with an unbalanced sex ratio, were translocated and released.
All releases of 15 or more birds on islands lacking predatons eetermined to be successful
(i,e.,resultedinse6 ust ai ni ng popul ations of the target
some cases predators arrivaterandthenbecame an issue (Lovegrove 199Bgtween
October and November 20081 Seychdés Whiteeyes Zosterops modestusere translocated
from the island of Conception to the island of Frégathe SeychellegRocamoraet al 2002.

The capture methods employee ( the use of tape playback, which attracted more male than
femalg resulted in a skewed sex ratio of 21 males to 10 females (Rocatraira002,

Hardcastle 2005]. Hardcastle, TNC, pers. comm.). Interestingly, though, Rocamora at al.
(2002) reported in May 2002 a breeding population of 40 wwhite-eyes on Frégatdat

exhibited the highest success and productivity figures ever recorded for the species (66% of
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breeding attempts were successful with 0.71 young fledged per breeding adult). Nonetheless, an
additional six females were captured and introduced to Frégga@93 to help correct the
skewed sex ratio (Rocamoeaal 2003).

In early October 2004 and 2005 a total of 42 Laysan Pesdg laysanensisvere
translocated from Laysan to Midway Atoll, northwest Hawaiian Islands (Reyab&ls2008).
The sex rao of 20 birds translocated in 2004 was discovered to be heavily skewed towards
males (14:6) but was improved with 22 individuals added to the Midway population in 2005
(10:12) (Reynoldgt al 2008). With 17 of 18 females attempting to nest, and arcéffe
population of 13 females, 67 juveniles survived to fledge from 46 nests in the first two breeding
seasons (Reynoldds al 2008). Despite being skewed towards males exklibitinga relatively
low effective population, between 2007 and early 20&0_tysan Teal population on Midway
Atoll was estimated to hawecreased 91% from 247 (95% CI, 2380) to 439508 (Reynoldt
al. 2011).

In a survey of 134 avian translocation efforts worldwide between 1973 and 1986, @tiffith
al. (1989) indicated #it releases of 40 or more birds into good quality habitat generally resulted
in selfsustaining populations. Griffitet al. (1989) also suggested that increases in success
associated with the release of larger numbers of birds became asymptotic; mlgesater
than 80 to 120 birds did little to increase translocation success. Phylogenetically based, partial
reanalysis of data in Griffitet al (1989) indicated that the number of animals released remained
a consistent factor in the success of translocation programs irrespective of analytical technique
(Wolf et al. 1998). Although populations have been established from small numbers of
transloated animals, adverse demographic and environmental stochastic effects are indeed more
prevalent in smaller populatiofg/olf et al. 1998) The minimum viable number of animals
releasedhoweverwill be dependent upon the unique circumstances surrouedtiy
translocation effort (Wolét al. 1996).

MAC Project Translocation Efforts to Date

Since 2008 the MAC Project has successfully executed four translocations to the Northern Island
of Sarigan(Table 5) In May 2008, 50 Bridled Whiteyes were intragced to Sarigan from

Saipan followed by 50 more from Tinian in 200%ble 5;Radley 2008 and 2009). This second
translocation was undertaken only after the 2008 effort was determined to be suctabsub;
Radley 2009).

In 2010 and 2012, poittansect distance surveys for Bridled Whéges on Sarigan
indicated that the population was well established and gro{¥isigie 6;Radley 2012 The
2010 surveys yielded 32 detections from 41 stations (mean = 0.78 detections per station; range =
07 8) forwhich program Distance 6.0liomaset al. 2009 was employed to estimate a density
of 1.3 birds/ha (95% CI 0. 4 2.8) and an abu
(Table 6). Surveys in 2012 produced 108 detections from 24 stations (meamanges+ Q 9)
in 179 ha of forestan 82.7% increase in mean detectisos 2010 to 2012. Density in 2012
were estimated at 16.8 birds/ha (95% CI 1028l.8) with an abundance of 1804302 (mean =
3004.5) individuals (Table 6). This represented ntloa@ a 12 fold increase in both density and
abundance from 2010 to 2012.
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Table 5. Translocation of Bridled Whiteyes, Golden Whiteyes, and Mariana Fruit Doves to
Sarigan, CNMI, 2008 through 2012.

Year Species No. Translocated  Source Island

2008 Bridled Whiteeye 50 Saipan

2009 Bridled Whiteeye 50 Tinian

2010 No Translocation Executed

2011 Golden Whiteeye 24 Saipan

2012 GoIQen Whitgeye 50 Sa?pan
Marianas Fruit Dove 10 Saipan

Table 6. Density (D) and Abundance (N) estimates for paiahsect distance surveys
conducted for Bridled Whiteyes on Sarigan, 2010 and 2012.

Year Estimates Lower 95% CI Upper 95% CI
D =1.3/ha 0.4 2.8
2010 N =234.2 77.0 495.0
2012 D =16.8/ha 10.6 24.0
N = 3004.5/ha 1897.0 4302.0

In 2011 and 2012, the MAC Project translocated 74 Golden Wekige and 10 Mariana Fruit
Doves to SariganT@ble 5;Radley 2011). The Mariana Fruit Doves were translocated in 2012 to
help enhance a very small founder population of the species that manageaotoséte the
island prior to 2006 (Martiet al. 2008). Postranslocation monitoring in 2012 revealedttha
birds from the previous yeard6s transl ocation
habitat on Sarigan (Radley 2012).

Avian Pathogen and Disease Assessments

Diseasewhich hasa profound influence upon individual fitness, plays a majotugonary role

in the maintenance of biodiversity (May 1988, Scott 1988, Cunningham 1996). The effects of
disease on one species can impact others by direwicect interactions, a consequence that

may be amplified in a small island community of avppulations (Cunningham 1996). Thus,
apart from the immediate effects on individual species, the introduction of an exagtitofke.
endemic) disease may have broad, #ergn, and unforeseeable effects upon an entire ecosystem
(Cunningham 1996).

The exposure of species to exotic diseases and pathogens is a critical issue that is often
encountered wheex situconservation measures (j.eonservation introduction dranslocation)
are undertaken (Thorne and Williams 1988, Woodford and Rossitér $89aKnott et al
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1998, Leighton 2002). Not only is theaeisk of introducing a diseaskut the same population
may be exposed to pathogens and parasites at the translocation site that may pose a serious
detriment to the entire translocation anagservation effort (Cunningham 1996, Woodford and
Rossiter 1996, Leighton 2002).

As dsease is an inherent part of translocation programs (as well as captive breeding and
reintroduction programsjjuantitative assessmeinlisease risks an important part of
developing such conservation strategies (Ballou 1993). A number of sources (e.g., Cunningham
1996, Ballou 1993, Woodford and Rossiter 1996, Leighton 2002) recommend that individual
animalsintended fortranslocaibn be screened forgthogens and necropsies be performed when
possible. In June 2007, the MAC team issued a letter of inquimigli includedcopiesof all
known literature pertaining to avian disease in the Mariana IslaadSilva-Knott et al. 1998,
Savageet al 1993,and Fontenottal. 2006) to the USFWSO6s Avian D
Group (ADRWG)for recommendationgertaining to disease testingtire Northern Mariana
Islands. The letter contained three speaéincerngelative to the translocation needs lod t
MAC project:

1. What diseases does the Working Grbefievewould present the greatest cause for concern
onbehalfot he MAC MRanred tarsibcatework? To stay within a reasonable
frame of both time and coshe MAC Project idooking far something akin to a list of the
top five disease®r which surveying should be considered

2. What would the Working Group recommend as detection methods to be used for the
suggested target pathogens?

3. Given the nature of translocation plans, woulel Wiorking Group recommend testing
equally the donor (Saipan) and recipient (Sarigan) populations, or focus testing specifically
on the donor population?

Given thelack of knowledge of wildlife diseasen the Mariang, the ADRWG asserted that
the greatasknownrisk to the endemic avifauna of Saipan (along with Rota and Tinian) is the
brown treesnake not disease The ADRWGfurthersuggested that the priority of the MAC
Projectat this point be placed on determining how to 1) safely translocate bisdsiganand
other islandsor in lieu of this 2) minimize the damage that bhewn treesnake can cause to the
native avifauna of Saipan, and 3) implement an effective monitoring program on Sarigan to
gauge the success of translocations and to folloanumortalities to determine their cause.

While the priority should be the establishment of redundant populations, the ADRWG also
recommended thatl captured birdbe screened and appropriately treated for internal and
external parasites as warrant&éhme members of the working grqupweverfelt that unless
known parasites of pathological importance were encountered, prophylactic treatoodhie
counterproductive by disrupting the gut flora of healthy birds.

As no data exist on endemic disea# the Mariana Islands, the ADRWG felt it would be
useful to run routine, neimvasive diagnostic tests on &lturecaptured birds to establish
baseline valuebrSapandés avi fauna t o h-pdragite &nd bagtexial any pr
treatments.The guidelines of the ARWG will be followed and birds scheduled for
translocation will either be 1) treated for a detected disease prior to translocation, or 2) excluded
from translocation and released at the place of cagptiter treatment, as needéekbhe second
approach will be takelf the seriousness of the disedstected during screenimgarrants it



MAC Plan 25

The overall objective of the df&@diseasang ect 0s
health assessment and provide veteriagagtriage careas neededjuring the capture,
transportand translocation dbcal avianspecies. T he v et e r primary rgle inM&@ mo s
Projectis to work withcaptivespecies managers to develop husbandry and management
protocols that minimize mortality, maximiziee longevity of species in captivjtgnd maximize
reproduction to ensure safistainingcaptivepopulations.

Post Translocation Monitoring

Posttranslocationkelease monitoring an integral component of translocation based
conservation managementde Scott and Carpenter 1987, IUCN 1996, Sarrazin and Barbault
1996, Woodford and Rossiter 19%8sher and Lindenmayer 200Rierre 2003).Monitoring of
released individuals all too often does not occur, leading to the unknown status and fates (and
cau®s thereof) of many translocated populations (Wbl 1996, Woodford and Rossiter
1996,Fisher and Lindenmayer 200Bierre 2003). This lack of data and necessary
documentation in turn leads to poor understanding of variables affecting the suda#aseonf
translocation efforts, providing no information on which to base future decisions and
methodological adjustmen{Scott and Carpenter 1987, Woodford and Rossiter X9@6ke and
Schedvin 199y

Appropriate postranslocation monitoring will & executed after each translocation event.
The duration and timing of monitoring will depend ugba amount ovailable funds, the
availability of aircraft and pi | cAmericopters t he
Inc., and the distance tfie target island from SaipaArQericopter8base in the CNMI) It is
possible to land small, fixed wing aircraft on Pagan via a short, rough dirt airstrip. This will be
usedif possible andis necessary to facilitate not only translocations to that islareldmib
Alamagan Agrihan and Asuncior(Fig. 1) the latter twaare north of Pagaand prohibitively
distant from Saipafor access by helicopter

To facilitate monitoring, radibransmitters, serially numbered aluminum leg bands, and color
bands willbe employeds necessary (for identification purposes, all birds will be both number
and color banded prior to translocation). In most casegostocation monitoring may
consist of radigracking tagged birds, searching for and identifying color banded individuals,
searching for nests and unbangleceniles or otheindividuals, and assessing established
populations through poifitansect distancgurveys (providing data for analysis in Program
DISTANCE [Bucklandet al. 2034, Thomaset al 20(]), or other suitable survegnd analysis
methodologes

SUITABILITY OF NORTH ERN MARIANA ISLANDS FOR CONSERVATION
INTRODUCTION

| SLAND CHARACTERISTICS

Saipan, Tinian, and Rota, all of which will serve as the source populations for translocation
efforts, are by no means pristine oceanic island ecosystenese three islands, which

constitute a large portion of the southern arc of the Mariana Archipelsgwoolcanic in origin

but areall nearly covered with uplifted limestone from ancient coral r€edble7; Bergeret al

2005) Thecoveringl i me st one cr ecaatkeeso at ofploagtr,a pihlya ywei rt h
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above and below sea level. Be¢hreeislands(along with Guam and Farallon de Medinilla)
exhibitthe oldest and most developed reefs in the Mariana Islatids whichare generally
most developed on the westere (leeward) sides of the islandand some of which protect
white sandbeachegBergeret al 2005).

Apparently populated by migrants from Indonesia approximately 5000 years ago, the
prehistoric landscape of the Marianas was mostly wooded with scattered villages and gardens
(Bowers 2001). The sea was an important sooféeod and the settlements were mostly
located near shore, with any smaller interior villages situated along mairtravelled pathways
(Bowers 2001).

The Marianas first became known to the western world when Megellan discovered them on 6
March 1521 eventually making landfall on what is now Guam (Engbghgl 1986, Bowers
2001). Over the following centuries, before coming under U.S. rule after the Second World War,
Saipan, Tinian, and Rota fell under the administrations of and colonization iny Gpamany,
and Japan, respectively. Through this succession of cultural occupations of the three islands
came various landscape, floral, and faunal modifications on each, including the introduction of
exotic species of plants and animals and variousedtoated livestock (Bowers 2001). The
Japanese, however, brought about a complete change in the landscape of the three islands by
clearing all arable land of native forest, plotting them to fields, and planting most with sugar cane
(68% of arable land o8aipan, 80% on Tinian, and 33% on Rota), converting each island
primarily to sugar plantations (Engbriegal. 1986, Bowers 2001).

The landscape of Saipan, Tinian, and Rota was further altered with the onset of Japanese
military preparations during tifeecond World War, with the clearing of land for airfields,
infantry barracks and other military installations and infrastructure (Bowers 2001). The U.S.
assault on the Marianas began with Saipan on 15 June 1944, followed by Tinian and then Guam;
Rota wadypassed by direct military invasion but was shelled and bombed heavily (Engtoring
al. 1986, Bowers 2001). As a result of the U.S. invasion, whictpveaeedby heavy aerial
bombardment and naval shellirggipan and Tinian were virtually denudedhanly tiny
pockets of native forest remaining intact (Engbingl 1986). Despite sever depletion of many
populations of birds during the war, none are known to have become extinct as a result of it
(Engbringet al. 1986).

Table7 presents a breakao of pertinent details of all islands in the Mariana archipelago
except Guam. Although early translocation efforts have been focused on Sarigan (MAC
Working Group 2008, Radley 2008, 2009, 20d1id 2012, five other islands will be considered
as future dstinations for further efforts; Guguan, Alamagan, Pagan, Agrihan, and Asuncion
(Table7). Anatahan is currently not included in the list of target islands because a devastating
eruption in 2005 caused extensive habitat destruction and denuding. Maeghaxcluded
from consideration because of its distance from Saipan, its difficulty of access, and its limited
area of appropriate habitatactors to consider in relation to alternative islands include
associated logistics and costs incurred with iasireg distance from the source islands, and the
presence and abundance of suitable habitat (dependent upon species to be translocated), a factor
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Table 7. Morphological, physiological, and demographic characteristics of islands of the Commonwealth of the Northern Mari
Islands (Bergeet al. 2005).

Nat Coco. Mix. Other Total

Island Il_:r:/ (SAreka:n) Forest Forest Forest Forest Forest H;?an Aﬁﬁrrglls A\\/c %I\(/:e Notes
g 9 (hay (ha) (ha) (ha)  (ha) P-
Maug 20°01'N 2.1 - - - - - 0 No No No historical eruptions recorded.
145° 13'E
Ascuncion 19° 40'N 7.4 76 56 173 - 305 0 No No Erupted explosively in 1906; stear
145° 24'E venting observed ih992.
Agrihan 18°46'N 47.4 - 800 1250 250 2300 10to12 Yes No Erupted in 1917, fumarolic activity
145° 40'E in 1990.
Pagan 18°06'N 47.7 - - 900 820 1720 20to 30 Yes Yes  An eruptionin 1981resulted in
145° 46'E evacuation of the island.
Alamagan 17° 35'N 11.2 230 120 - - 350 20 to 25 Yes No Past eruptions violently explosive;
145°51'E thick pyroclastic flow covers most
of the island. Fumerolic activity
continues.
Guguan 17°19'N 4.0 140 - - - 140 0 No No Most of shoreline steegiffs.
145°51'E Erupted in 1882 and 1884.
Sarigan 16° 42' N 5.0 90 133 - - 223 0 No No Extinct volcano; no historically
145° 47 E recorded activity
Anatahan 16° 22'N 32.3 750 - 300 - 1050 0 Yes Yes  Very active, with ash plumes and
145° 40'E frequent earthquake$lume on 6
April 2005 reached 50,000 ft.
Saipan 15°12'N 122.9 490 1236 - 3590 5316 48,220 Yes No Ancient volcano capped with
145° 45'E uplifted limestone
Tinian 15° N 101.8 694 116 - 1758 2568 3,136 Yes No Ancient volcano capped with
145° 38'E uplifted limestone
Aguiguan 14°51'N 7.0 281 0 - 6 287 0 Yes No Ancient volcano capped with
145° 34'E uplifted limestone
Rota 14° 10'N 95.7 4,947 448 - 309 5,704 2,527 Yes No Ancientvolcano capped with

145° 12'E uplifted limestone
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weighing heavily on theuccess or failuref some translocation efforts (e.g., Griffghal 1989,
Armstrong and McLean 1995, Veltmahal 1996, Wolfet al 1998, Mumme and Below 1999

Theislands that constitute the northern arc of the Mariana archipelago (here in referred to as
the ANorthern | slandso; Fig. X) are approxi ma
when compared to the 3® million years of the southern aBlgomeret al. 1989. All are
historically or prehistorically active volcano@&able7) thatlack uplifted limestone strata and
that exhibit little or no fringing coral reefs. Four of the Northern Islands support known
populations of feral animals (primarily gts, pigs, cattle, dogs and cats) including three of the
target islands; Alamagan, Pagan, and Agrihan (Table 7). Much of the native and secondary
forests on these islands have been damaged or otherwise altered as a result of feral ungulate
presencelIntroduced rodents (primarily Rattus spp.) occur on all of the islands.

AVIAN SPECIES/|SLAND COMPATIBILITY
Proposed Conservation Introduction Scenarios

There have been relatively few and limited scientific research expeditions to the islands in the
Mariana archipelago north of Saipan (i.e., Anatahan north to Maug). Information pertaining to

forest, habitat characteristics, and ecological health of potential destination islands is limited.

This leads to difficulty in making sound decisions aboutre/fie the archipelago species should

be translocatedlecisionghatc oul d have a profound effect on t
conservation introduction efforts. Although Yamashina (1940) commentdut amifauna @

Asuncionafter avisitinthebt e 19306s, |l ittle is known of hov
the remainder of the Northern Islands) has been scientifically surveyed prior to the 1970s

(Amidonet al. 2011, USFWS 1998b,and 2010a). By far the largest terrestrial research

ende&or in the archipelago has been a U.S Department of Defense (DoD) funded USFWS

survey of all the Northern Islands, including Aguiguan, Anatahan and Ud&RNS 2018).

This survey was named the Marianas Expedition Wildlife Surveys or MEVBE\(VS 2018).

Although the vast majority of resources wased to survelPagan, the island that DoD has the

greatest interest in for the purposedrafningMarine forces stationed on Guathe remainder of

the islands were systematically surveyed to determinedhgssif the Micronesian Megapode

(Amidonet al 2011).

Prior to these surveys, DFW undertook or participated in a number of visits to the Northern
Islands to assess the ecological status of their flora and fauna (e.get @@2000af, Cruzet
al. 2003, Fancyet al 1999, Ohba 1994, Stinson 1994). Aside from @tual (2000af, 2003)
and Fancy et al. (1999) the majority of these visits were brief and constituted little more than
biotic inventories and determinat®af species presence or abserCepp 1983, CNMI 1983,
Lemke 1983, Pratt 1983, Glass and Villagomez 1986, Redtlzl1987, 1988, and 1989, Rice
et al 1990, Rice and Stinson 1992, Lusk 1993, Stinson 1994, and Ohba 19966, DFW
surveyed Sarigan to assess its suitabilty asmaget i sl and for the MAC Pr
introduction endeavors (Martit al. 2008), and in 2008 the agency surveyed Asuncion
(Williams et al. 2009)in part forthe samgurpose and in part because it had been missed during
early DFW surveys by Cruz et al. (2060)a

To take a step further, DFW contracted the Institute for Bird Populations (IBP; Point Reyes
Station, Californiafor a mark/recapture demographic studysod i pandéds nati ve fore
population, thus initiating the Tropical Monitoring of Avian Productivity and Survivorship
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(TMAPS) Project(Pyleet al. 2009, 2010, and 2012, Sara&t@l 2008) This study was

originally intended to determine the mositable habitats for landbird species $aipan.Such
information would facilitate the most appropriate matching of species with islands and therefore
increase the likelihood of succesduaturetranslocations.The results of TMAPS work would
alsoprovide information to accurately identify the sex of individual birds (Radteat 2011)
facilitating an even sex ratio afidividualscaptured for translocatiormdincreasng the long

term success of such efforts.

Although the U.S. DoD has showpaticular interest inPaganthe islandwill not be
excludedat this point in timdrom consideration as a target &geciedranslocation.At the time
of this writing it is unclear to what extemr even if the DoD will actually use the island for
their purposes. The original plan put forth
changectonsiderablysince the 2010 MEWS (USFWS 2G@)@nd various proposed projects
within have not and will not happdor norrenvironmental reasons. Dueit®extant dirt
airstrip, Pagan would provide an easier target island for translocation, both logistically and cost
wise. The large area of suitable forest habitat on the southern portion of the island (which the
DoD suggested the intention of leaving untouched) would likely result in successful translocation
efforts. Oneconcern howeverjs the semactive volcano on the northern portion of the island
and another the possible transport and introduction of therbireesnake to the island by
Marines based on GuanThus, Pagan will currently be considered for translocation with
possiblefuturerevisions to these plans dsemed necessary by changing political or natural
events.

Table 8 serves asanoutline ofwhereintheMar i ana archi pel ago the CN
of concern will be translocated:his outlineis open to revisiomandmodificationif determined
necessary at a later daf€he decision of where to introduce which species was based on the
resuls of an impromptiestimated SupportabRopulation ESP) AssessmenfAppendixC),
findings ofthe 2012 MEWS (USFWS 204)) and the direct, firshand experience of P. Radley
and F. Amidon with the six target islands (TaBje The ESP(AppendixC) wasuseful but
incomplete because of the lack of native forest cover data for Agrihan and density confidence
intervals (Cl) for the Rota Whiteye.

Mariana Fruit Dove A v er y -esablishled populatien of this species Wasovered

on Sarigann 2006 (Martinet al 2008) and individual birds were observed during MAC Project
work on the island in both 2008 and 2009 (Radley 2008 and 2009). In 2012 10 fruit doves were
introduced to Sarigan from Saipan (Table 5) to augment the already occurring poparatiin

2013 an additional 30 will be introduced. As the Mariana Fruit Dove is detected most readily in
native and secondary forest cover on Saipan (CNMI DFW, unpublished data), satellite
populations of the species will be established on Guguan andahgfTable8).

Rufous FantailT This species tends to be a habitat generalist and, across cover types, was the
species caught in highest numbers by the TMAPS Project on S&ylari al 2009, 2010, and
2012, Saraccet al 2009. Thus, it is likely thathis species will do well on any of the six target
islands (Table 8). Satellite populations of the Rufous Fantail will be established on the three
islands nearest Saipan; Sarigan, Guguan, and Alamagan.
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Table 8. Proposed target islands in the Mariamahpelago for establishing satellite
populations of the seven focal species taken into consideration by the MAC Plan.

Sarigan Guguan Alamagan Pagan Agrihan Asuncion

Marianas Fruit Dove X X X
Rufous Fantail X X X
Tinian Monarch X

Nightingale Reedwarbler

Bridled White-eye X X
Rota Whiteeye X X
Golden Whiteeye X X

Tinian Monarch 1 This gecies tends to thrive best in native forestdisih requires space
because of itgerritorial nature Campet al. 2012, Marshall and Amidon 201L1Although the
habitat cover on Pagan aAdrihanare not pristine examples of native forsthe archipelago
therelatively largesize of thewo islands will allow for more territorial pairs in what native and
secondaryoverexist. Guguan will also serve as a target isi@rable 8)for satellite population
establishment as the quality of the native forest it supports is exceptional, albeilimatbd in
size

Mariana Crow1 This species will not be considered here at this timastitus not included in
Table8. The decision of where and when to translocate the Mariana Crow is the direct
responsibility othe USFWS Honolulu, Hawaiiwith consultatiorfrom the Mariana Crow
Recovery Teamand the CNMI Discussions between USFWS and the Recovery Team indicate
that, because of the lack of an islandhe Mariana archipelagaf suitable sizevith enough
necessary habitathe species will kely be introduced to an island outside of the Marianas. No
location for a satellite population of the species has been determined as of this \Witieg.
translocation of the Mariana Crow is executed the MAC Prgyécassist in the fullest capacity
possible anédsrequested.

Nightingale Reeewarbleri The Nightingale Reedarbler Recovery Plan calls for the

establi shment of satellite populations on thr
Saipan and AlamagaRota, Aguiguan, TinianAnatahan, Pagan, and Agrihare suggested

possibilities (USFWS 1998. Historically,within the CNMIthe species occurred on Pagan and
Aguiguan, and prehistorically on TiniaBteadman 200&JSFWS 1998). Rota and Tinian will

not be considered here as they fall outside the scope of the MAC Plan in terms of preventing
extinction by the brown tregnake. Aguiguaand Anatahawmill likewise be excluded from

consideration at this point in time because of skabitat degradatiocausedy largenumbers

of feral goaton the formeKa population that currently exists uncheckeadby adevastating

volcanic eruption in 2006n the latter
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As Pagan and Agrihan (Table &)e large enough and support approprletbitat Kibiscus
tiliaceus with a small area of tangantangantie lattej the MAC Project will establish satellite
populations orboth these islandsAlthough Tinian Monarchs (also to be established on both
islands Table § and reedvarblersdo notoccursympatri@lly, the two speciesse different
habitats for foraging and nesting

Bridled Whiteeyei In 2008 and 2008 satellite population of this species was established on
Sarigan(Table 5) This species tends to be a habitat generalist and is detected in high numbers
in all cover types on Saipan, Tinian, andufggian (CNMI DFW unpublished data). The species
was also captured in higtumbers across Saipan by the TMAPS Projegltget al. 2009, 2010,

and 2012, Saraccst al. 2009. Satellite populations of the Bridled Whigge will also be
established on Guguan and Pa{Bable8).

Rota Whiteeyei As of this writing, this species is restricted to higher elevation wet forests on
Rota USFWS2007) Al t hough ti me may show that the
with wet forest has no basithe MAC Working Group feelg is safe to err on the side of caution
for the purpose of this plarBased on firshand observationsnty Agrihan (the highest peak in
Micronesia) actually supports this type of forest in any abundéolt@ved to a lesser degree by
Asuncion. Thus, satellite populations of Rota Whéges will be established dhese two
islands(Table8). As the Rota Whit@ye is not sympatric with the Bridled Whiteye(a close
relative of the formerin the Mariana Islands, populations of the two species will not be
established on the same island$ie Rota Whiteeye is likewise not sympatric with the Tinian
Monarch(also b be established on Agrihabiit the two species are not closely related.
Additionally, the monarch and Bridled Whigye are sympatric in the Marianas, the latter of
which occupies the same foraging niche as Rota Wdyge Thusthere is littlecause ér
concernwith both species occupying the same island

Golden Whiteeyel In 2011 and 202 a satellite population of this species was established on
Sarigan(Table 5) The Golden Whiteeye is detected in highest numbers in native and secondary
forest (CNMI DFW, unpublished data) and is captured in highest numbers-aanagy in the

same cover typéPyleet al 2009, 2010, and 2012, Saraat@l 200§. Although Gugan,

Agrihan, and Asuncion are good candidates for translocation of the species, these islands have
already been chosen for satellite populations of the Tinian Monarch and the Rotaeyhite

The Golden Whiteeye is not sympatric with either species, sBa similar foraging niche with

the monach and is related to the Rota Whéage. Although the Golden Whiteye is naturally
sympatric with the Rota Whiteyes congener in the archipelago, the Bridled Wy the

MAC Working Group feels it necessaky ¢rr on the side of cautiori.hus, the only other island
suitable for establishing a satellite population of the spécidamagan (Tabl8).

ProposedConservation Introduction Timeline

MAC Project effort on Sarigan to date suggests that establialspgcies on its designated

target island will take two separate translocations, generally over two consecutivsely
spacedyears. Thigs dictatedin partby the number of birds that can be translocated at one time,

a factordetermined byhe carying and load capacity of the aircraft available to the project at the
Mari anasd sol e hel Amer@gpters Ing Saipan)r At this pacep mpany (

pe

establishing each islandds full suite20f spec
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with at least one satellite population of each MAC Project focal species established by 2020

(Table 9). Futheraugument ati on of established popul ati c
ne e de d basdd apon fgture monitorind he timeline of eventdepicted in Table 9 is

tentative and fully negotiable on a ydaryear basis as the project commences, and is up for
revision at any time by MAC Project Pl s when

Table 9. Timeline for conservation introductions of all species byMiAeC Project to islands in
the Mariana archipelago.

Timespan (yrs) Species Translocated Target Island
2008 and 2009* Bridled Whiteeye Sarigan
2011* Golden Whiteeye Sarigan
2012~ Golden Whiteeye and Mariana Fruit Dove Sarigan
201% Mariana Fruit Doveand Rufous Fantail Sarigan
201% Rufous Fantail Sarigan
2015 and 2016 Tinian Monarch and Bridled Whiteye Guguan
2017 and 2018 Rota Whiteeye Agrihan
2019 and 2020 Nightingale Reedvarbler Agrihan
2021 and 2022 Tinian Monarch and Mariana Fruit Dove Agrihan
2023 and 2024 Rota Whiteeye Asuncion
2025 and 2026 Tinian Monarch and Bridled Whiteye Pagan
2027 and 2028 Nightingale Reedvarbler Pagan
2029 and 2030 Golden Whiteeye and Rufous Fantail Alamagan
2031 and 2032 Mariana Fruit Dove and Rufoulgantail Guguan

* = translocation completed

Depending upon access allowed to the MAC Project by the U.S. DoD from 2017 through
2030, relativelyeasy and costffective accesw Alamagan and those islands further north
(Pagan, Agrihan, and Asuncion)ll be afforded usind®?agan as a staging ardg&agan supports
a small, rough dirt airstrip that could facilitate MAC Project access to other translocation target
islands via fixedwing aircraft. From Pagan the other nearby islands of Alamagan, Agaihdn,
Asuncion can easily be reached by helicopter.
translocation to the more northern islands in the archipelago and may help to reduce costs
because of the prohibitive weight capacities associatedawditablehelicopters. Supplies and
personnel can be flowny fixed-wing to Pagan and stagecetiefor translocations to Alamagan,
Agrihan, and Asuncionall of which would then bexecutedy helicopter from Pagan.
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MAC PROJECT PARTNERS AND ROLES

The MAC project is intended as a cooperative effortongthe Commonwealth of the Northern
Mariana Islands (CNMI), the U.S. Fish and Wildlife Service (USFW&ific Bird
Conservation (PBCand the Association of Zoos and Aquariums (AZAhe DFW Wildlife
Secton Supervisoand Wildlife Biologist/Ornithologist arthe overall project coordina®and
areresponsible for identifying conservation priorities for all CNMI avifaulihe DFW Wildlife
Biologist/Ornithologist isadditionallyresponsible for planninghd undertaking all Conservation
Introduction and species translocation work. Designated Wildid®&ists with USFWS in
Hawaii areaccountable focoordinating all work specifically associated with U.S. federally
listed species in the CNMI. Peter Lusdmand Herb Robertso-founders of PBCjointly
overseeprganiz,and coordinaall work done by AZA institutions, anlabthserve as AZA
liaison with the CNMI and USFWS.

CNMI Involvement

Aside from overseeing the project as a whole, CNMI wildiitgff will be responsible for
coordinating al/l aspects of Aon sited consery
permits for the holding and handling of rRendangered species and will assist AZA staff with

logistics of fieldwork on the Mriana Islands (i.etransportation, lodging, providing specific

biological information on wild birds for captive management efforts, attaining access to capture

and release sites, and assisting with field work).

When possible and time permittif@NMI staff will participate in allvianfield capture
operations andaptivemanag@ment effortswhile zoo staff develop protocdisr all procedures
associated with the project. Once the captive program has demonstiateds in maintaining
healthy, eproducing and selustaining captiveopulationsa final report will be developed
detailing alleffectiveprocedures. If at any time CNMI decides to develop captive facilities on
Saipan or another island, AZA staff will assist in their design andveagtian management
program.

The action and process @$tablishing satellite populationssgeciego other islands (i.e.
physically transporting and releasing the individual birds to targeted islands) will be the
responsibility of CNMI staff biologis, primarily coordinated by the Wildlife Biologist
Ornithologist Likewise, all necessary follewp monitoring of translocated bird populations
will be conducted byhe CNMI.

USFWS Involvement

The USFWS will deal with any actions concerning all UeBlerally listed specigg.g.,
Nightingale Reed/Varbler, Rota Whiteeye)on the Mariana Islands, and will be responsible for
permitting and assisting in funding any endangered species recovery actions.

AZA Involvement

The initial priority of cooperatindZA institutions will be to develop and refine the necessary
techniques to facilitate conservation actions benefttiegvifauna of the Mariana Islands.
Translocation and captive breeding are identified as the conservation strategies with highest
priority for species within the archipelago. However, before these strategies can be
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implemented, necessary techniques must first be developed and refined in terms of capturing,
holding, and acclimating birds to captivity, and transporting them where neatlbdugh these
specific techniques have previously been developed and used for other @gci&eychelles
White-eye[Rocamora 2002, Rocamoehal 2003] New ZealandsaddlebacklLovegrove 1996,
Pierre 2003), the flexibility for evaluation and modification of these procedisascessarto
ensure that mortality is minimized and health of captive birds optimally maintained.

An avianor wildlife veterinarian will be part of the designat@dA field team andwill be
responsible for monitoring the health status of all birds in captivity, of which detailed records
will be maintained. Any birds that do not adapt readily to captive conditions will be released.
All procedures will be evaluated constantly andsedias needed to ensure the continued,
optimal health of all captive birddt is intended that the AZA develop written protocols for any
and all avicultural aspects of the project, which will be reviewed and agreed upon by all parties
prior to theirexeation.

AZA Field Participation

Participating zoos will organize a team of field workers to travel to the CNMI for live bird
collection, consisting of a project coordinator, trapping crew, husbandry crew, veterinarian and
support crew. A basic acquisitideam will consist of seven members: four individuals involved
with capture procedures, one to care for captive birds, one veterinarian, and one support person.
CNMI staff will be encouraged to participate and work alongside zoo staff in capture and

handing procedures.

The selection of a crew for field collection procedures will be determined by the project
coordinator, and wil|l be based upon individua
abilities to contribute to the overall trip objectivaadividuals who have not been selected but
are interested in participating in the field operations may have the opparproitided that
they; 1) receive prior approval from the project coordinator, who will determine their task
assignment; and 2) aable to cover all their travel expenses along with their share of expenses
such as housing, food, equipment, and materials.

Although CNMI staff will coordinate all translocation woRRBCwill develop protocols for
all on the ground translocation effortientifying trapping methods, holding procedures,
transport, and activity sequencingBCwill likewise provide all equipment necessary for
translocation procedures (e.g., holding and transport boxes).

Development of Captive Populations

For each species to be held in captivVRBCw i | | identify a Aspecies co
overseeing all aspects of its captive management. The designated coordinators will locate and
identify AZA institutions and individuals best qualified tol¢h and propagate the targeted

speci es. Prior to collection, species coordi
profileso for the species they oversee, with
management will be based upon the beatlable data for each species held. Husbandry

protocols will be developed that define basic standards in animal care, from housing and feeding

to medical care. All persons wanting to participate with a given species must agree to follow

these specifiedrptocols.
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The primary responsibility dhespecies coordinator will be to monitor the captive
population of the species under their supervision to ensure that the developed protocols are
functioning to maintain optimal health standards. In cooperatitmam avian/wildlife
veterinarian, the coordinator will review all mortality and health data at least semiannually to
determine if there are any negative trends or health concerns in the population, adjusting
protocols as necessary. All persons involwéth management of the affected captive
population will be kept informed of all concerns and any recommended changes to the protocol.

All birds collected will be banded with a sequentially numbered aluminum leg band.
Relevant accession and-decessioinformation will be recorded in the International Species
Inventory System (ISIS) using the Animal Record Keeping System (ARKS), and all birds and
offspring will be recorded as belongingttee CNMI. A health management program will be
developed to monitacaptive populations to ensure that all practical steps are taken to minimize
the chances of their exposure to disease, which could potentially compromise future
reintroduction optiongWoodford and Rossiter 1996, Leighton 2002)

Captive breeding is atgeted objective for this project the species coordinatottwawork
closely with participating institutions to develop a breeding strategy. The specific objective of
breeding efforts will be to identify the factors that are instrumental in stimglafiecies
reproduction while determining those that inhibit reproduction. Over the course of a year,
variables such as housing, environmental conditions, and nutritional and social management of
all species in captivity will be focused on and controifedn effort to attain successful
breeding. On c earrdndgemendti dheaasl bbereene ddientge rimi ned, at
identified to implement that breeding program.

The director of each zoo that participates in this project will be requirgidrt a document
committing staff and resources to properly manage their assigned/requested targe(Xpecies
days advanced notice is necessary if they wish to withdraw from this agree@entjnitted
zoos will be required to submit biannual reportsdiely the status of populations in their care,
participate in active communication on the project interneséste, display CNMI conservation
educational materials (provided by CNMI) for any species they use in exhibitassistonly
when possiblén covering expenses necessary to capture and acquire bitbsifaaptive
programs.

Interagency and Participant Communications

An AZA Internet listserve will be developed for communication between participants of the
MAC project. Species coordinagowill be responsible for sending notices to all zoos
maintaining birds from CNMI, requesting that they submit status reportsiot#pgive

populations. The coordinators will compile these data, reviewing mortalities, health concerns,
and reproductivactivities (adjusting any husbandry protocols as needed), and submit this
information to MAC participants via the establisheddistve in the form of biannual status
reports for each species. Project coordinators, in turn, will compile annual repa¢sring

the status of all relevant captive populations and submit them to both the CNMI and USFWS.
The CNMI DFW will annually compile and submit a report to the AZA concerning the status of
both wild and translocated populations.
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Public Education andCommunity Activism

Although this program has yet to be fully implementexhszthat accept and receive birds from
CNMI for public exhibition will be responsible for developing interpretative educational
programs to inspire and encourage their visitosuggport conservation in the Northern Mariana
Islands. MAC project coordinators will identify specific areas in which assistance is needed for
conservation efforts, and each zoo will be requested to establish a funding program such as
establishing visitodonation containersThe MAC Project is currently working t@cruit an
educational liaison to design and impleméng program

Facilities, Equipment and AZA InvestigatorRoles

Holding facilities on Saipafor captive birds include, as needed, EHéVN Wildlife/BTS wet lab

and specifically built MAC Project aviary at the DFW Compound, and extra rooms at the
Summer Holiday Hotel in Garapa®n Tinian and Rota, rooms at available island hotels or
other accommodation will be secured forsite holdingfacilities. Species specificdiding

cages will be set uand maintained in these work spact#s2012, a 40 foot modified and
retrofitted shipping container was purchased fiomikSpace Guam In¢Hagatiia, Guam) to

serve as storage for all MAC Projecfuipment and supplies and as an impromptu workspace, if
necessary.

When onsite, aprimary keeper will be assigneddwersee theéaily care ofcaptivebirds
under the supervision of the Principal Investigator and the veterin&igtable folding
fadlities at AZA affiliated institutions on the U.S. mainlandll be provided byeach
participatingzoa. The Memphis Zoo, the Honolulu Zoo, the St. Louis Zoo and the Louisville
Zoo have been identified as initial quarantine and placement cé&wotarsvhichparticipating
institutions will receive the birdsf whicht hey 6ve agreed to m#@nage cap
placement list is underway currently.

Peter Luscomb will be primarily responsible for coordinaiidlAC Project collection
basedieldwork. He will purchase all needed supplies and provide oversight and guidance on
techniquesised for captureHe will alsomonitor workers at all trapping locations da(ty
designate someone to do so if he canant) decide when to relocatea new colleabn siteif
necessary. Herb Roberts will be responsible for coordinaiMfdAC Projectcaptive husbandry
work. This includes the daily care and housing of capthbirel$ while on Saipan, determining
appropriate transpa@tiontechniques, monitoring araksessing the captive populati@msthe
U.S. mainlandand making appropriate recommendations regarding husbandry and breeding.
There will be some overlap in responsibilities of the Principal Investigators.

PROJECT FUNDING AND INFRASTRUCTURE

Attemptswill be madeprimarily by PBC (P. Lucsomb and H. Robert®) acquire grant money to
support field collection. If such monies are secured, they will support all costs associated with
the basic acquisition team and their efforts. Zoos receiving birdstasf plais project will be
responsible for any shipping costs that are incurred. If sufficient grant funds necessary to cover
total expenses are not secured, all project costs exceeding available funds will be recovered by
applying an associated colleatifee to allAZA institutions receiving birds from CNMI. The

project coordinator will be responsible for the administration of all funds designated to the MAC
project and will provide a detailed accowhiall expenditures.
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As new ideas and technologiescome available to facilitate certain aspects of the MAC
project, it may be necessary to augment and adjust some predetermined budget requirements.
There may be unforeseen expenses in certain areas of the pvejedtthat will be addressed
and implementeds neede(e.g., postelease monitoring methods, bird holding and handling
facilities).
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Appendix A. List of species of greatest concern for conservation in the Commonwealth of
Northern Mariana Islands (Pratt al 1987, Bergeetal. 2005, Wiles 2005, Steadman 2006).

Common name _ Marlgnas Local, .Federz_:ll,_or
L Distribution and International Listing Reasons for Concern
Scientific Name .
Status and Protection Status
Mariana Mallard Guami Extinct
Anus oustaleti
Micronesian Megapode CNMI, except Rota, Locally protected M. I. laperousdound only in the
Megapodius laperouse guestionable on Tinian Locally listed as Threatened Mariana Islands. Rare or extirpated
laperouse or Endangered the four southerMariana Islands.
Federally listed as Numbers declining on northern islanc
Endangered due to impacts from feral animals.
Guam Rail Guam- Extirpated Federally listed as
Galliralus owstoni Endangered
Mariana Common Guam, Tinianand Locally protected Numbers have been reduced due to
Moorhen Saipan; occasional on  Locally listed as Threatened wetland habitat loss and predation.
Gallinula chloropus guami Rota or Endangered
Federally listed as
Endangered
White-throated Ground Guam andCNMI, Locally protected Not federally listed, so does not
Dove except Asuncion; very qualify for Section 6 Endangered
Gallicolumba xanthonura  unlikely on Maug, and Species funding. Easily preyed upor
Urucas
Mariana Fruit Dove Guam (extinct), Rota, Locally protected Not federally listed, so does not
Ptilinopus roseicapilla Aguiguan,Tinian, and qualify for Section 6 Endangered
Saipan; recently Species funding. Now rare due to
detected on Sarigan overhunting; however, declaration as
translocated there from the official bird of the Commonwealth
Saipan in 2012 and may have resulted in less hunting
2013. pressure in recent years.
Mariana Swiftlet Aguiguan, and Saipan; Locally protected Objectives for ddisting in Recovery
Aerodramus bartschi extirpated from Rota Locally listed as Threatened Plan have not yet been met.
and Tinian or Endangered
Fedeally listed as
Endangered
Guam Micronesian Guam- Extirpated Federally listed as
Kingfisher Endangered
Todiramphus
cinnamomina
Collared Kingfisher CNMI, except Rota, None Not federally listed, so does not
Todiramphushloris Anatahan, Guguan; qualify for Section 6 Endangered
albicilla very unlikely on Maug Species funding.

and Urucas




MAC Plan

52

Appendix A. List of species of greatest concern for conservation in the Commonwealth of
Northern Mariana Islands (Prat al 1987, Bergeetal. 2005, Wiles 2005, Steadman 2006).

Common nhame
Scientific Name

Marianas
Distribution and
Status

Local, Federal, or
International Listing
and Protection Status

Reasons for Concern

Collared Kingfisher
T. c. orii

Guam Rufous Fantail
Rhipidura rufifrons
uraniae

Rufous Fantail
R. r. mariae

Rufous Fantalil
R. r. saipanensis

Tinian Monarch
Monarcha tatatsukasae

Guam Flycatcher
Myiagra freycineti

Mariana Crow
Corvus kubaryi

Nightingale Reedvarbler
Acrocephalus luscinia

Bridled Whiteeye (Guam
subspecies)

Zosterops conspicillas
conspicillatis

Bridled Whiteeye (Saipan

subspecies)
Zosterops conspicillatus
saypani

Rota

Guam- Extinct

Rota

Aguiguan, Tinian,
Saipan

Tinian

Guam- Extinct

Guam (extirpated) and
Rota

Saipan and\lamagan,
likely extirpated on
Aguiguan extirpated
on Guam

Guam- Extinct

Aguiguan, Tinian, and

Saipan Established on

Sarigan in 2008

None

Locally protected

Locally protected

Locally Protected

Locally protected

Locally listed as Threatened
or Endangerefl

Federally listed as
Endangered

Locally protected

Locally listed as Threatened
or Endangered

Federally listed as
Endangered

Federally listed as
Endangered

None

Not federally listed, so does not
qualify for Section 6 Endangered
Species funding.

Not federally listed, so does not
qualify for Section 6 Endangered
Species funding. Potential easy prey
for snakes if they enter the
Commonwealth.

Refer toR. r. mariae

At risk of extinction if thebrown tree
snake becomes established there. M
be effected by future US military
activities on the island.

Dramatic decline in numbers in last 2
years. Section 6 Endangered Specie
funding is insufficient.

Numbers are declining on Saipan,
status uncertain on Alamagan. The
Saipan Upland Mitigation Bank
(SUMB) was established for this
species.

Not federally listed, so does not
qualify for Section 6 Endangered
Species funding this subspecies is
afforded no protection. Potential eas
prey for snakes.
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Appendix A. List of species of greatest concern for conservation in the Commonwealth of
Northern Mariana Islands (Prat al 1987, Bergeetal. 2005, Wiles 2005, Steadman 2006).

Common name Marianas Local, Federal, or
A Distribution and International Listing Reasons for Concern
Scientific Name .
Status and Protection Status
Rota Whiteeye Rota Locally protected Occurs only on the island of Rota,
Zosterops rotensis Locally listed as Threatened range now restricted to Sabana
or Endangered Heights. Numbers have declined by
Federally listed as an estimated 90% since 1982.
endangered USFWS funding insufficient for
designatn of critical habitat.
Golden Whiteeye Aguiguan and Saipan Locally protected Not federally listed, so does not
Cleptornis marchei Established on Sarigan qualify for Section 6 Endangered
in 2011. Species funding. Little is known
about naturahistory or habitat
requirements.
*ALocally protectedd species are protec-Canerciahder
Fishing and Hunting Regulations. Hunting for any of these species is prohibited.
Species which are fALocally Iisted as Threatened

specifically, the Fish, Game and Endangered Species Act, 2 CMC 8&646d and under the regulations
promulgated thereby.
° Federal listing statuses, under the Endangered Species Act, include: Endangered, Threatened and Candi
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Appendix B: Species Profiles

Mariana FruitDove (tilinopus roseicapilla

Compiled by: Shelly Kremer, USFWS, Honolulu,
Hawaii, Herb Roberts, Memphis Zoo, Memphis,

Tennessee, and Paul Radley, CNMI Division of Fish and
Wildlife, Saipan

Order: Columbiformes

Family: Columbidae
Subfamily: Treroninae

Local or Chamorro Name: Totut

SPECIES OVERVIEW

Description: A sexually monomorphic forest dove wiplearly gray head, neck, breast, and

upper back; remaining upper parts bright green. The cap and malar stripe agd.rddader

parts variegated with purple transverse bar below breast, orange flanks, yellow belly, and pinkish
orange undertail coverts. Tail band is pale gray. Juvenile plumage (rarely seen) is entirely green
(Pratt, 1987). Adult females resemble mddasare slightly smaller with a greener neck, and the
purple transverse bar below the breast tends to be less prominent, the yellow belly less bright
(Herb Roberts, unpubl. data).

Table 1. Morphometrics of the Mariana Fruit Dova Saipar(all measureand weights in
millimeters and grams, respectiveR = rangg.

Wing Tall Culmen Tarsus Mass

Sex Source

(R) (R) (R) (R) (R)
Male 127 80 14 25 90
(n=32) (122133)  (7584) (1315.3)  (2427) (81-103)  Baker1951
Female 124 76 13 24 92
(n=10) (121-130)  (7579) (1213.7)  (22-255)  (85.99)  Daker1951
Male 125 - - - 85.3 Radleyet al. 2011
(n=11) (119131) (74.792.2)  and unpub. data
Female 122.5 - - - 88.5’ Radleyet al 2011
(n=16) (118127) (78.1:107.3)  and unpub. data

®Based upom = 10 males
Based upom = 4 females

Distribution: TheMariana Fruit Dove is endemic to the Mariana Islands and considered
common on Saipan, Tinian, Rota, and Aguiguan. Total population for the species was reported
in 1982 as approximately 2,541, 3,075, 292, 3,58bviduals, respectively (Enbrirgs al

1986). LaterDFW and USFWS bird surveysd these islandgieldedmeanabundance estimate

for thespecie®,723on Saipan in 200795% CI17,1291 13,050, Campet al 2009, 2,269 on
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Tinian in 2008 (95% CI 1,8582,845; Campet al. 2012), and550n Aguiguan in 2008 (95%

C1 68771 1,093 Amidonet al in review The species was extirpated from Guam in the 1980s by
the introduced brown tresnake Boiga irregularis Wileset al 2003). Subsequent analysis by
Ha (2006) of Rota islandiide surveys (1982 current), Rota Whiteye VCP surveys (2002

2005) and Rota BBS surveys (20R005) showed a significant decline in the fruit dove
population on the island. Analysis of the SaigBS data, however, shows a significant
increase in the species population from 182010 (Kremeeet al in review).

Habitat: Craig (1996) documented fruit doves using primarily native forest on Saipan for

nesting and foraging, while at times occurringecondary forest and disturbed habitats. Baker
(1951) reported the species most commonly in secondary growth and scrub forest, but also fairly
common in undisturbed forest. On Guam the species inhabited ravine and coastal forest with
nine records imangrove swamp (Drahos 1977). Rarely found in coastal strand dominated by
coconut forest or in savanna (Jenkins 1983), fruit doves tend to concentrate their activities in
upper to midlevel canopy (Craig 1996).

Food and Feeding HabitsThe species isrpmarily a canopy frugivore but will also feed on

leaves, flowers, and seeds of a wide variety of plants (Table 2). Fruit doves have been observed

to exhibit agonistic behavior towards conspecifics that approach their vicinity to feed on fruits
(Vilagomez1 9 8 7 ) . Mar shal |l (1949) observed that fr
and procure food by walking along horizontal twigs, reaching up and to the side to pick fruit.

Birds generally alight perching crosswise on a twig or branch, then tummewel off along it.

They can turn entirely around and move in the opposite direction. When a group begins to feed

they appear to become less wary but will flush from the backside of a tree when a human
observer approaches. 0

Behavior: Fruit doves areften observed flying over forest canopy for distances greater than

100 m, suggesting that they are not territorial in nature (Craig 1996). The species is secretive,
usually solitary, difficult to see due to their bright green plumage (Jenkins 1983jaemtheen

observed to sit quietly in thick vegetation (Baker 1951). Individuals frequently call back and

forth to each other, the initial song often evoking a chorus of vocalizations by many others. Fruit
doves fly only occasionally but always in a svaiftd direct manner, usually covering short

distances of 2@0 meters at treetop level (Jenkins 1983). Marshall (1949) observed that the
species fihas two tricks to avoid being seen o
for up to 15 minutespon alighting or they alight and repair to further concealment into the tree

and then freeze. o

Breeding: Peak breeding for the species is from April through August, with nesting likely
occurring year round (Jenkins 1983, Pratt 1984, Villagomez 1983yidg¢ (1987) found fruit
dove nests on Rota in January, February, April, May, June, July, August and September.

Nesting: Fruit dove nests are very loose in construction, generally composeebofstall
twigs 12 mm in diameter, usually placed in theki® of tree branches and on mats of vines
(Jenkins 1983). Stinson (1993) reported a mean nest height of 2.5 m (radga~SD = 1.16
m; n=21). On Guam, Jenkins (1983) reported a mean nest height of 2.8 m (raidga» £
15). Claridge (1987) léwise reported finding nests at heights & th from the ground.
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Table 2 Listof food plantsused bythe Mariana Fruit Dove in the Mariana Islands (Jenkins
1983, Villagomez 1987, Craig 1996).

Plant Species Leaves Seeds Flowers  Fruits

Carica papaya

Cestrum diurnam X

Eugenia spp.

Ficus spp.

Glochidion marianum X
Guettarda speciosa

Hibiscus tiliaceus X
Jasminum marianum
Lantana camara
Melanoplepis multiglandulosa
Momordica charantia
Muntingia calabura
Passiflora foetida
Pithecellobium dulce

Premna obtusifolia X
Psychotria spp.

Scaevola taccada X
Triphasia trifolia

X X X
XXXXXXXXXXXXXXXXXX

Plant species generally used for nesting incléd®us prolixa, Pemphis acidula, Psychotria
mariana, Leucaena leucocephala, Cynometra ramiflora, Guamia mariannae, Eugenia
palumbris, Elaeocarpus spp., Hibiscu spp., Premna obtusifolia, Intsia bijuga, Maytenus
thompsonii, Mangifera spp., Pithecellobiumahyl Triphasia trifolia, Avicennia alhand

Casuarina equisetifoli&denkins 1983, Claridge 1987, Villagomez 1993). Nests are found in
native limestone forest, strand forest or scrub, forest edges, and in mixddragtqVillagomez
1993). Stinson (1) reported mean estimated canopy closure at next sites as 54% (range = 10
90%, SD = 22.5n = 18) and estimated forest canopy height at 9.8 m (rangg0=n&, SD =
6.13;n=19).

Eggs, incubation, hatching, growth and developmentruit dovesusually layone egg but

clutches of two have been recorded (Claridge 1987, Villagomez 1993). Eggs-atkpsigal in

shape and ofivhite to creamy in color with a rose tint (Villagomez 1993). Claridge (1987)

reported egg measurements of 21.5 mm by 29 nmn2) while Jenkins (1983) reported one
measuring 31.0 mm by 22.4 mm. The roles of sexes in nest related activities in a natural setting
is unknown but only one member of a pair appears to incubate, brood, and care for the young
(Jenkins 1983). In captivity owever, both males and females have been observed to incubate
eggs and rear young (Herb Roberts unpubl. data). Young are initially fed a milky substance
(Apigeonds mil ko) derived from the | ining of
partially digested berries and nuts (CNHRAFW).
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Incubation in the wild lasts 12 days with fledging at1Bdays (Drahos 1977), while
incubation in captivity is 1-48 days with fledging at 248 days (Herb Roberts, unpubl. data).

BAsSIC HUSBANDRY

Acquisition and Acclimation: Mist netting is the most effective means of capturing Mariana

Fruit Doves, with nets monitored every 15 minutes to minimize stress on captured birds. After
removal from the net, birds should be transferred to a holding crate for tranafgrimary

holding facility; it is prudent to take weights and measurements during this transfer period.
Dependent on the size of the holding cage, several Fruit Doves may be housed together as the
unfamiliarity of the holding environment tends minimiaggression. Newly captured doves will
voluntarily eat only rarely and tube feeding up to twice daily may be necessary. After transfer to
guarantine facilities fruit doves can be slowly weaned to a captive diet with purple colored
berries such as bluetres, blackberries, or wild elderberries; pelleted foods should be dyed
using juices from these berries or dark grape juice. Within six weeks most birds will take a
regular captive diet. Once on a captive diet, birds can be placed in holding insitutton

should be monitored for weight loss and food consumption as relocation may cause some
individuals to cease feeding.

Banding and Weighing During the initial stages of captivity weights should be taken daily;

captive weights can range from 58 to 98 grams. Weight will be influenced by age and condition,
with mass in the high 606s to | ow 80O0dmigh( gr ams
slightly more). An initial weight loss of a few grams should be expected. Bands (usually USGS

BBL size #3A or 3B) should be applied either at capture or prior to transferditedmolding

facilities. If the latter, some method must be in placelentify location, time, and date of

capture for each bird before placement in a communal holding cage.

Holding Temperature: Mariana Fruit Doves, although not cold hardy, can tolerate temperature
ranges from mieb0° F (12213° C) to slightly over 100F (37° C), with a comfort zone of 75°
85° F (23229° C).

Light: Natural lighting is preferable for fruit doves but caution must be taken to insure adequate
shade if held outdoors. Most zoos use a combination of skylights and artificial lighting,tthe bes
available combination of both being optimal. In small exhibits, where close proximity to
artificial light is possible, broadpectrum fluorescent lights that simulate natural light should be
used. Length of photoperiod can vary fromI¥hours dailyficontrolled.

Food and Feeding A high quality pelleted food should be the basis of a fruit dove captive diet
and should comprise at least 50% of total diet. Pellets can be lightly soaked in water to improve
their palatability. The remainder of a captigiet should consist of seasonally available fresh

fruit that is diced into cubes approximateky énm in diameter. Apples, bananas, mango,

papaya, pears, plums, peaches, grapes, strawberries, blueberries, and blackberries are all
accepted by birds anticuld be dusted with a vitamin supplement.

Housing and General Environmental ConsiderationsMariana Fruit Doves exhibit a few
behaviors that should dictate what will constitute a suitable captive environment. Typical of all
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pigeons and doves, they uséast, straighline escape flight that makes large space exhibits with
glass barriers unsuitable. Any wire barriers should initially be treated to increase visibility until
birds become familiar with them. Single birds (to preventdisprecific aggreson) can be kept

in glassfronted exhibits with shallow depth$.5-2.4 m), which limits potential flight speed and
minimizes impact if a bird does strike the glass.

Exhibit plantings should provide shelter and nesting locations for fruit doves, which a
highly arboreal and appear most comfortable when perched 3 m or higher within vegetation.
Fruit doves will adjust to lower ceilings as long as available plants provide good perching and
camouflage to the highest point. Fruit doves appear most reMhertable to look down on
human caretakers or visitors

The species is usually most suited to a well planted typical mixed species flight aviary, where
individuals tend to ignore and be ignored by-+oolumbid species. No absolute rules exist
pertainingto which species are compatible with Mariana Fruit Doves, but occasionally an
individual male will show aggression towards a fruit dove of another species.

Mariana Fruit Doves will drink from shallow pools and have been observed drinking water
from leaes after rainfall. They tend to appreciate a light shower and will bath when presented
with the opportunity. An automated irrigation or mister system serves this purpose well in most
aviaries or exhibits.

Captive behavior. As mentioned previously, intispecific aggression by fruit doves is very

likely when kept in close quarters. However, two or three males are capable of residing together
in a planted space with dimensions of approximately 6.1m W by 15.2 m D by 6. 1MicH.
aggression in the form of displacement is likely but usually nothing more. If a female is present,
however, no more than one male shouléhabit an exhibit with her.

Mariana fruit doves should be conditioned to a captive diet prior to relgase flight
exhibit. Once they are familiar with the diet and the container it is presented in, they will fly to
feeding stations-1.5 m above the ground.

Pair Formation, Nesting, and Chick Rearing:Both sexes call during pair formation but male

fruit doves call more frequently. Calls appear to serve the double purpose of identifying territory
and attracting a mate, and are a precursor tebpeiding. As male doves tend to pursue females
somewhat aggressively in early courtship, the female showdddbienated the captive

environment several weeks prior to male introduction. This will allow her to outmaneuver the
male as necessary. After an initial introductory period, the pair will often be in close proximity

to one another and will occasionallyogireen. As fruit dove pairs are constantly aware of

human presence, copulation is seldom observed and there is no evidence that the male feeds the
female during courtship (Herb Roberts, pers. comm.).

The male fruit dove typically searches for suitaidst sites, which the female later inspects
and either accepts or at times chooses one of her own. The female undertakes nest construction
with materials procured by the makcus benjamindawigs are often preferable). Fruit dove
nests are often verydgile and easily destroyed, perhaps due to limited access to suitable
materials. Observation of the nest building activities will often indicate site preferences. Nest
sites should be reinforced with smglge wire mesh or a shallow woven basket widigrable
dimensions of approximately 15.2 cm W by 15.2 cm D by 7.6 cm H (the lower H allows an
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incubating bird to better detect approaching danger). Nest material can be added to the structure
and a soft liner such as burlap is recommended for the hottom

Both adults tend to incubate in a captive setting, the female generally for longer periods than
the male (the latter tends to incubate for periods of less than 2 hours). Observations of captive
individuals indicate t hhe morrting &d lata dfternogny while thel e s a
female incubates overnight.

Both parents also provision the chick. For the first few days the chick is fed solely on
Api geonds mil ko or fAcrop mil ko, a nuthisi ent ri
period, the chick is fed decreasing amounts of crop milk and increasing amounts of solid food.
Young tend to stay in the nest for-12 days before spendinganothe82 days on t he ne
edge or lip, after which they leave but do not travel far.edi fruit dove wing feathers are
functional but the remaining plumage is incomplete, with breast and back feathers in evidence
but head and tail feathers rudimentary. Head to tail length is approximatély6&m. Growth
is rapid and by @ weeks ofige young begin setéeding and are approximately 2/3 the size of
an adult. Color is a dull green with breast feathers lighter than the remaining plumage.

Rarely a fruit dove pair will r@est while a chick is fledged but still dependent upon them.
At this point, it may be necessary to remove the chick for hand rearing and separate the pair for a
few weeks to reestablish a normal breeding cycle.

Banding Offspring: Juvenile fruit doves should be banded when fully weaned from the adults
and will accet and adult sized band (i.e., USGS BBL size # 3A or 3B). At this point in time, if
deemed necessary juveniles can also be removed from the exhibit they share with the adults.

Management of JuvenilesJuveniles may be left with the adults until cstip and nesting
behavior begin, at which point males will likely attempt to drive the juvenile away. This time
span can vary greatly but three to four months is typically the norm. Pulling juveniles earlier
usually results in the pair resuming breedetpavior and there have been atypical occurrences
of parents ranesting before the juvenile is weaned. As some species of fruit dove will continue
to feed the juvenile when not incubating (an undesirable condition), it may be necessary to pull
the juveniké and finish hand rearing it to independence.

Juveniles usually cease feeding when it is initially separated from the adults and is placed in
a holding facility. Weight should be monitored and if loss continues for 3 days;féadiag is
required; mce daily should be sufficient. After approximately a week the juvenile will usually
begin to eat on its own. If there is a similar aged juvenile already in holding the new bird can be
placed with this fAexperi en ctiendduvepilea Beawiful Freit, r e s u
Doves Ptilinopus pulchelluy Jambu Fruit Dovedrtilinopus jambi, and Mariana Fruit Doves
have served as teacher birds at AZA institutions, but the use of adults should not be attempted
because the risk of aggressionas high. Juveniles begin to assume adult coloration at six
months to one year of age and sexual maturity occurs between 11 months to slightly over a year.
Multiple juveniles may be housed together until the onset of sexual maturity.

Health Management:Once acclimated, Mariana Fruit Doves are hardy birds with few health
related issues; some captives have been known to live more than 14 years. However, they are
susceptible to mycobacteriosis and sarcocystosis infections.
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Exposure to Mycobacteriosis (alknown as Avian TB, which is usually shed through feces)
can be minimized by preventing wild birds from accessing holding cages that have been kept
outdoors. Sarcocystosis, which has been documented primarily at southern U.S. zoos, is
generally spread byorth American or Virginia opossumBi@elphis virginianag through fecal
deposit and oral ingestion. Although a roofed enclosure provides some protection, the organism
can also be spread indirectly via insects; a very fine mesh insect screening edredngin used
on enclosures in infected areas of the country. If doves are held within indoor enclosures the risk
of infection is greatly reduced.

Birds that exhibit symptoms of Avian TB, such as unexplained weight loss or cessation of
reproductive actiity, can be diagnosed via liver biopsy. There is currently no definitive
treatment for Avian TB. Although not highly contagious, the sick individual should be
guarantined from the captive population and euthanasia may be recommended depending upon
holding circumstances.

Although Sarcocsytosis can be treated using standard coccidia treatments, one of its most
common manifestations is acute pneumonia and infected birds may die before exhibiting
symptoms. Fecal screens for exmhyasites should be runayterly with birds treated
appropriately, and physical exams should be done annually.
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Appendix B: Species Profiles

White-throated Groundove
(Gallicolumba xanthonura

Compiled by: Shelly Kremer, USFWS, Honolulu,
Hawaii, Gary Michael, Louisville Zoological
Garden, Louisville, Kentucky, and Paul Radley,
CNMI Division of Fish and Wildlife, Saipan

Order: Columbiformes
Family: Columbidae
Local or Chamorro Name: Paluman apaka

SPECIES OVERVIEW

Description: A sexually dimorphic, robust, shetdiled forest dove. Morphometrics for both
sexes are outlined in Table 1 and plumage for both is described as per Baker (1951) unless
otherwise noted.

Table L Morphametricsfor the Whitethroated Ground Dove on Saipan unless otherwise noted
(all measures and weights in millimeters and grams, respectielyangég.

Sex Wing Tail Culmen  Tarsus Mass Source
(R) (R) (R) (R) (R)

Male 146 102 22 32 130

(n = 43) (139153) (97-111) (21-23) (31-33) (119154) Daker1951

Female 136 94 20.5 30 118 Baker 1951

(n=31) (131-141)  (90-98) (20-21.5) (2832)  (96-150)

Male 140.6 - - - 114.8 Radleyet al 2011

(n=45) (127-153) (89.3139.7) and unpub. data

Female 133.6 - - - 103.53 Radleyet al. 2011

(n=52) (125142) (78.5126.1) and unpub. data

2Source does not indicate from where in Marianas measures were taken
®Based upom = 38 males
¢ Based upom = 48 females

Adult Male: The forehead, face, chin, throat, and upper breast white, lightly washed with a pale
buff. The crown, occiput, sides of head, and nape are rusty brown to dark brown, the remainder
of the upper parts dark bronnéve. The feathers of mantle and uppengvcoverts are broadly
edged with metallic purpieiolet, the primaries, under wing coverts and axillaries are brown.

The tail, lower breast, under parts, bill and feet are dark brown.
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Adult Female Resembles adult male but smaller and with underpartstbe e n A o-c hr aceou
tawnyo and Acinnamon browno in color. Head a
underparts while the remainder of upper surface resembles underparts but with striking olive

green sheen, especially on upper wiogerts. Primariesra brown but outer webs lighter and

the tail is rufous brown with a broad black sebminal band. The iris of the female is grey or

brown with a grey orbital skin. Although less common, an alternate female plumage resembling

the adult male plumage hasdn documented and is described as follows: breast is light drab

tinged with light brown and darkening anteriorly; the crown resembles that of normal female

although darker and becoming lighter and grayer on neck and nape; the shoulder and wing

coverts corpare favorably with that of adult male although lighter and with yellowish tinge; the

back is bronzed olivgreen as in normal female but the mantle exhibits a few purplish feathers
characteristic of the mal e; ab dedgestomthedeathess. i s i

Juvenile/lmmature The immature male resembles the adult male but the head and nape are
darker brown; the throat and upper breast may be browner and less white. Young males have
more noticeable rufous tips on the feathers tharafesn The immature female resembles the
adult female, but with more rufous coloring; the olgreen sheen on feathers is reduced or
absent.

Distribution and Status: The Whitethroated Ground Dove is known to occur on the islands of
Asuncion, AgrihanPagan, Alamagan, Guguan, Sarigan, Anatahan, Saipan, Tinian, Agiguan, and
Rota in the Mariana archipelago. A population was found on Guam but was extirpated in the
1980s by the brown tree snalBo(ga irregularis Wileset al 2003). The species also ocson

the Micronesian Island of Yap.

Population estimates of ground doves for each island are presented in Table 2. Subsequent
analysis of data from all islanslide surveys (198P current), Rota Bridled whiteye VCP
surveys (20022005), and BBS surys (20002005) indicate a stable to decreasing trend of the
species6 populations on Rota (Ha 2006) . Anal
increase in groundove populations between 1991 and 2010 (Ha 2005, Krenar{in
review).

Habitat: Ground dove®ccurs in native, secondary, agricultural, and tangantangarcgena
leucocephalnforests, and in habitat mosaics that include open fields. Craig (1996) reported

ground doves more frequently in native forests than disturbed habitht¥emkins (1983) found

the species absent from savanna, wetland, and coastal strand habitats. Ground doves use a range
of forest strata, most of their time spent in either the canopy (45%) or on the ground (30%; Craig
1996).

Food and Feeding HabitsThespecies is primarily frugivorous but will consume seeds and

some leaves and flowers of a wide variety of plant species (Table 3). Craig (1996) observed
ground doves foraging for seeds and probing leaf litter on the ground and feeding on the fruits of
naive trees, including papay&érica papaya Although other species of ground doves from

the same genus are forest understory herbivores, the-Wioged Ground Dove appears to be

a microhabitat generalist (Craig 1996). Stophlet (1946) observed kefgroanddove picking

at the underside of a leaf and assumed it was gleaning insects. There are no other references or
documentation of groundoves foraging for or consuming insects.
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Table 2. Whitet hr oat ed Ground Dove Population esti mat
range.

Island Population Estimate Date Source
CNMI
Rota 2417 1982 Engbringet al. 1986
Aguiguan 855 2008 Amidonet al in review
Tinian 1,462 2008 Campet al. 2012
Saipan 11,800 2007 Campet al. 2009
Anatahan 26 2002 Cruzet al 2000
Sarigan N/A* 2000 Cruzet al 2000
Guguan 54 2000 Cruzet al 2000
Alamagan 83 2000 Cruzet al 2000°
Pagan 379 2010 Marshall and Amidon
2010
Agrihan 377 2000 Cruzet al 2000
Asuncion None detected 2008 Williams et al. 2009
Federated States of Micronesia
Yap 195 1984 Engbringet al 1990

* Counts were too low to determine an island wide population estimate for Sarigan.

Behavior: The ground dove is secretive, solitary, and seldom found in pairs outside of the
breeding season (Drahos 1977). The species is often observed flying high over forest canopy,
leading Kibler (1950) to suggest that these long flights may indicate widelyase@ feeding

grounds. Data collected by the CNMI DFW suggest that the species is territorial, often foraging
singly on the forest floor and stopping to chase away conspecifics (Villagomez 1987). However,
ground doves have been observed in groupsléf @n three different islands (Saipan, Aguiguan,
and Rota; Villagomez 1987), and they appear to tolerate conspecifics that are greater than 10m
away; males that approach other males within that distance are generally chased off (Villagomez
1987). Agonistidehavior was observed within sexes but not between.

Territorial interactions between males are common throughout the year and involve males
fighting one another in fedirst attacks directed the head and neck (Jenkins 1983). Birds often
become entarigd during these fights and tumble down through the vegetation before separating
and alighting on exposed perches where they exhibit prancing displays, slowly flapping their
wings and exposing the pure whit eiongdenkinshei r ne
1983). Females have been observed perching quietly in the area during these interactions
(Jenkins 1983).

Breeding: Ground doves likely breeds year round, peaking between April and August (Craig
1996, Stinson 1993, Villagomez 1987). Drahos (1977) reported a peak season between January
and June for Guam. Vocalizations tend to increase from-4piyl (Craig 1996) an&tinson
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Table 3.List of foodplants used bthe Whitethroated Ground Dove (Jenkins [1983],
Villagomez [1987] and Craig [1996]).

Plant Species

Leaves Seeds

Flowers

Fruits

Aglaia mariannensis
Atrocarpus mariannensis
Bidens pilosa

Callicarpa spp.

Carica papaya

Cestum diurnam

Ficus spp.

Flagellaria indica
Freycinetia reineckei
Glochidion marianum
Guettarda speciosa
Hibiscus tiliaceus
Macaranga thompsonii
Melanoplepianultiglandulosa
Messerchmidia argentea
Momordica charantia
Muntingia calabura
Pandanus spp.
Passiflora foetida
Pithecellobium dulce
Planchonella obovata
Polyscias grandifolia
Premna obtusifolia
Scaevola taccada
Triphasia trifolia
Triumfetta procumbens

X X X X

XXX XXXXXXXXXXXX

x

XX X X X X X X

(1993) reported that 14 nests were found on Saipan between April and September. Baker (1951)
reports finding nests on Guam only in the first half of the year and Marshall (1949) hypothesized

on the basis of physiological data that the ground doves beaedgund. Jenkins (1983) on
reports observi

Guam

September and November, (4) territoridkmactions between adult males year round, and (5)
year .

pair

ed birds in

al

ng: A

mont hs

(1)

of

an

t he

biologist also reported an active nest in August 1964 (Jenkins 1983).

Mating usually takes place on a bare hamial limb in a tall tree. The female alights on the
limb and begins to walk along it toward concealment into the leafy part of the tree. The male

adul t

carryi
mating in September and midbvember, (3) recently fledged males in immature plumage in

0

A Gu

then flies to the same branch and utters, as he alights, a long snarl which can be represented as
ficrrrreeee e e ISke will often remain stationary and allow the male to preen her head and neck.
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The male mounts three to four times, each event last#8p2@conds. As copulation occurs the
male will grab nearby small twigs and branches in a ritualized fashithren the male mounts
the female she often utters a short, raspy soft call, quite unlike the usual moaning call of the
species. After this point the pair will separate and begin the whole sequence over again, the
whole procedure lasting 8 minutes, aftewhich the birds perch quietly in different parts of the
same tree (Marshall 1949; Jenkins 1983).

Nesting: White-throated Ground Doves build a bulky nest in the canopy of littoral scrub or
forest. Nests have been founddgnometra sppElaeocarpus sppGuettarda spp.Erythrina
spp, Ficus prolixg Artocarpus spp.Pandanus dubiy8ambusaspp, Leucaena leucocephala,
andHibiscus tiliaceugStinson 1993; Baker 1951; Drahos 1977; Jenkins 19883t sites have
been recorded in limestone forest, near roadside in limestone forest, afidragrdStinson
1993). Stinson (1993) reported a mean nest height of 6.6m (rangens = 5), mean
estimated canopy cover of 37% (range =6D06;n = 5), andan estimated forest canopy height
of 8.8 m (range = 5:82 m;n=5).

Eggs, incubation, hatching, growth and developmeniGround dove latch size varies from-1

2 eggs (Stinson 1993 and Jenkins 1983). Baker (1951) reported that both male and females
paticipate in nest construction and incubation and D. Aldan reported a nesting ground dove that
exhibited a broken wing display on Pagan (Stinson 1993).

BASIC HUSBANDRY

The species was introduced to captivity in 2006 with the collection of fourteesplogmens on
Saipan. A general plan for the care of ground doves in captivity is based upon field experiences
and captive management experiences at the Louisville Zoo. The Memphis and St. Louis Zoos
are partner institutions with Louisville in the develmgnt of a protocol to maintain and

propagate the species.

Acquisition and Acclimation: Mist netting is the most effective means of capturing White
throated Ground Doves. Net sites are chdses®d upon observation of birds and the
determination or bestugss of their routine patterns of activity. Not only should nets be set high
in routine flyways, but they should also be placed low where birds often move secretively on the
ground and walk through or across low vegetation from branch to branch. Gawesdade

often solitary, resulting in the need for a capture team to move often and add nets frequently as
new birds are detected.

Nets should be checked every thirty minutes to minimize stress on captured individuals, but
during the heat of the day thelould be checked every 15 minutes. A netted bird is removed in
a manner to minimize feather loss and transferred immediately to a darkened carrier with a
padded ceiling to reduce the likelihood of head trauma. At the holding facility, birds are
weighed measured, and banded. Depending on the size of the holding cage multiple immature
and mature ground doves, including multiple males, can be housed together for short duration.
However, immature and mature birds are generally housed as separate grogpdg term
maintenance.

Holding pens should be covered with a curtain, drape, or other similar material to provide a
visual barrier between doves and caretakers. Newly captured doves usually do not eat
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voluntarily in the shorterm an must be tulded once or twice per day to maintain capture

weight. Upon arrival at long term holding facilities stateside caretakers are encouraged to offer a
wide variety of colorful fruits, insects, and colorfully dyed sweelteted foods to stimulate self
feedingactivity.

Banding, Weighing, and General Handling:Ground dovesvill be weighed, measured, and
banded upon transfer from the field capture site to thisland animal holding area. Table 1
provides a basis for defining normal morphological characteoves are typically weighed

daily during the initial transition period to captivity. A long term expectation is that body weight
will be higher in a stable captive bird than a wild counterpart. As birds are likely to be
infrequently handled during thesaptive lives, it is desirable to obtain a weight whenever
handled.

The length of time a bird is ha#eeld for banding or other activity should be monitored and
last no longer than several minutes; procedures lasting longer should be performed under
aresthesia. During handling, the bird should be carried upright and the head covered. When
long healthrelated procedures have been performed, the bird should be returned to a dry and
warm pen that has been outfitted with a heat lamp.

Captive Environment Temperature and Humidity: The Whitethroated Ground Dove occurs

in a naturally warm and humid environment. The minimum and maximum temperature range for
the species is approximately 6000° F (15237° C), while the suggested desirable range is 70°
85°F (21+85° C). Desired humidity level is 50% or greater.

Captive Lighting: The Whitethroated Ground Dove is a species of tropical forest and edge

habitats. Thus, outdoor settings at holding facilities should be partially shaded and indoor areas
eliminated with a fulspectrum artificial lighting system. Desired day length is approximately

13 hours year round butadimnight ght i s suggested to reduce poc
night fright in dark housing situations.

Foods and FeedingThe spe@s is managed as an omnivore in captivity although it is described
in the field as primarily a frugivore. Similar to related species of the dgallisolumbain

captivity, ground doves show some preference for high fat and high protein foods. In mixed
species displays, individuals will often eat insects and high fat foods such as peanut butter.
Caretakers should be mindful of this captive behavior in choosing cagemates and designing
captive diets.

A low-iron and lowpotassium pelleted food is a debilebasis for a daily captive diet. At
Louisville Zoo, colorful pelleted food with high sugar content is preferred. Fresh or fresh frozen
fruits and vegetables low in vitamin C (e.g., apple and pear) and potassium should make up
about 50% of the daily dt. Papaya fruit and its seeds are a preferred fruit by captive birds, but
because it is relatively high in vitamin C it should be fed in small quantities relative to apples.
Fresh or fresh frozen sweet peas and other legumes are suggested as a gead glaunt
protein. Insects can be offered in a low percentage quantity of the daily diet for variety and
enrichment. Canned fruits and vegetables should not be used.

A mineral and vitamin supplement designed for birds (and with a low vitamin C cemipon
should be used daily on all foods. It is desirable to determine a favorite food item for each
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individual bird in order to use the food as a vehicle to deliver medications. THeodadtl larva
of the greater waxworm motksélleria mellonelld has srved this purpose at Louisville Zoo.

Pest ManagementPests can be a problem in the management of the \¥indtated Ground

Dove. Invertebrates include roaches that contaminate diets, eating surfaces, and the aviary in
general, biting ants that can aftanestling birds, and several mosquito species that carry the
West Nile Virus. Vertebrate pests include mice and rats that can eat eggs and young in the
aviary, and in the case of rats, kill adult birds. In the U.S., oposddiohghis virginiang and
raccoonsRrocyon loto), attracted to the birds, their odors, and presence of insects around the
aviary, can be problematic in numerous ways including stressing and killing captive birds. In
particular however, defecation by these species near aviesigsdfally by the opossum) can

result in the spread of Sarcocystis disease through contamination of the aviary by infected
insects. Sarcocystis is a serious health threat to Old World pigeons and doves. Lastly, raptors
such as tHawk(ACapapceopedilsare known to perch upon mesipped aviaries

and kill birds within that fly within reach near the ceiling of the pen.

The Whitethroated Ground Dove is best managed indoors with an active pest control
program is in place. Because Sarcotisys spread from mammal by insects an active live
trapping program, particularly for opossums, should be used even when housing birds indoors.
A suitable indoor environment will have a preferable positive air pressure relationship to-the out
of-doors, educing the possibility of mosquito entry into the facility. Predptoof barriers
above and below ground should be installed at outdoor facilities and the ceiling of outdoor
flights should have a double layer of mesh. Trapping and removal of rotlentd be ongoing
and use of roach and ant poisons should be in place. The trapping and removal of native wildlife
may be necessary and must be undertaken in compliance with state and federal regulations.

CAPTIVE BREEDING

Housing: As a groupGallicolumbid doves are generally raggressive and sedentary birds,

traits that allow for considerable variation in housing arrangements. Housing space will typically
fall into one of three categories; 1) simple holding, 2) single pair that are s exbupants,

and 3) single pair in a mugpecies exhibit. In whatever setting, the most important enclosure
measurement is height compared to length and width. A pen height of 2.1 m is generally
recommended and 3.7 m or greater is recommendedséoreal pair of doves.

Temporary Holding An enclosure measuring 0.9 m W by 1.8 m D by 2.1 m H is the minimum
space sufficient for temporarily holding two to three ground doves. The number of doves in the
enclosure will be dictated by compatibility. Multiple adult males should only be mainiained

this size of pen for a shererm period of up to approximately three months, and may need to be
housed individually. Groups of immature and female birds are likely to be compatible in this
environment for a longer period. If wire mesh is used f&mall enclosure, the mesh should be
1.3 cm wide to reduce rodent access and the inside of the top should be padded with foam or
fabric to prevent head injuries. Feeding and watering stations should be placed both at ground
and midlevel to ensure accesy hll birds and several perches should be available throughout to
prevent competition. Perches should be appropriately sized to accommodatespatg.

Substrate should either be a washable surface or litter that can be changed frequently.
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PotentialNesting Pair There is considerable acceptable variation in this category. When first
introducing a pair an enclosure with minimum dimensions of 1.8 mW by 3.7 m D by 3.7 m H is
advised. This will allow for sufficient room for both birds to feel secuntd the pair bond is

formed. Enclosure type can be a simple wire structure as described above or a more elaborate
exhibit. Regardless, suitable perching and multiple feed stations should be provided. If breeding
is desired, tall live plants and nesatiorms at approximately 3.3 m (under a 3.7 m tall ceiling)
above ground should be provided in secluded areas. Plant litter composed of leaves and twigs
should be available on the ground for birds to build their bulky nests or to add to artificial nests.
The pen substrate should be of a soft material such as earth, mulch or wood shavings.

As Columbids tend to fly in a fast, straight line when startled, glass fronted exhibits should
not exceed a depth 3.0 m. Shallow exhibit depth prevents speed faid wsually prevents
serious injuries to birds.

Potential Nesting Pair in Mixed Species Aviarlost zoos have some variation of a large,
mixed-species flight exhibit. Such exhibits usually lend themselves well to housing and breeding
Columbid specieas they are typically spacious, heavily planted, and contain a water feature.
Gallicolumbid doves in particular cohabit well with a large variety of bird species, including

other genera of pigeons and doves. If the exhibit is large enough, it mightsii@deotis exhibit

more than one Gallicolumbid species together, but such experimentation should be closely
monitored. However, no more than one pair and their juvenile offspring of \ihitated

Ground Doves should be kept in such an enclosure:speéfic competition can be quite

aggressive. Doves are not strong nest defenders hence should not be housed with nest predator
species such as jays or toucans.

Reproductive Behavior: Participating institutions should be prepared to hold at least two pairs
of ground doves, any offspring, and singkexed groups. This will allow for4gairing if
necessary. Frequently two individuals will not be productive even though they may be
compatible. After a reasonable amount of time to allow for acclimation () iyeproductive
birds should be rpaired.

Courtship behavior in Gallicolumbid doves follows the basic columbid pattern. At Louisville
Zoo, male Whitehroated Ground Doves call infrequently and typically from a location where
the white breast is visiéd. Both sexes incorporate a series of wing raises with allopreening and a
female guttural call as part of the courtship display. The female also makes attikesect
buzzing call during copulation. The female ground dove chooses a nest location raatethe
will supply her with a variety of nesting materials; twigs, leaves, and coarse grasses tend to be
favored. Nests at Louisville Zoo have been consistently built large, thick, and at least 4.6 m
from the ground and are approximately 30.5 cm by 30.amdnseveral centimeters thick. Old
nests, nests of other species, and artificial nests will often be accepted.

During incubation (duration ~16 days) the male ground dove will add twigs and leaves daily
to the nest typically in the very early morningldate afternoon when the female is on the nest;
both sexes incubate, males typically by day, females by night. Clutch si2eaisdlmost often
the latter. Fledgling Whitéhroated Ground Doves emerge from the nest at about 18 days and
typically remainhigh and near the nest for days before venturing into the surrounding area.

Parent al care is provided by both sexes. Bo
high protein, high fat substance consisting of sloughed epithelial cells from thienargp For
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the first few dayd#ssaeffood. Afeer apdnoximately day 4, pareats t hi s
begin to regurgitate ingested food items mixed in with the crop milk. Eventually, prior to
weaning, all food will consist of recently ingesfedd items that are regurgitated by the parents.

Weaning and selfeeding occurs at approximately 50 to 60 days of age. Young male-White
throated Ground Doves begin to develop patches of burgundy contour plumes and a grayish
white throat area at apprioxately 45 days of age. The adults will usually tolerate weaned
juveniles long after raesting occurs, which can on rare occasion occur as early as eight days of
age for the chick. At this time, the male begins to build a new nest along with mainta@ing
current one. When the juvenile is about twelve days old, the female will occupy the new nest
leaving the juvenile(s) in the old nest unbrooded at night. Within 24 hours of the incubation of a
new clutch, the juvenile is no longer brooded at alhaswale assumes responsibility for
relieving the female at the new nest during the day and he roosts close to her during the night.
During this period, the nemcubating adult loafs with the first juvenile and feeds it in the
daytime. Juveniles shoul@ lbemoved from the enclosure by 6 months of age and juvenile doves
of various ages may be safely housed together. Sexual maturity in-thfoidéed Ground
Doves is likely reached sometime between 8 to 12 months of age.

If hand rearing is determined nasary the species manager (Gary Michael) can provide a
recommended protocol. Hand rearing is a lengthy anddonsuming process and should be
taken only as a last resort.

Healthd General Care by Avicultural Staff: The most important contributing factds

maintaining a healthy collection of birds is the level of avicultural skill administered, and
communication between caretaker and supervisor. The staff must be constantly aware of what
constitutes normal physical and behavioral characteristics ofiedigidual of each species.

Staff must also be aware of the environmental conditions that the birds live in. Any change or
abnormalities observed by the caretaker must be communicated to the supervisor and health care
provider. It is paramount that t@imal caretaker be well trained and be attuned to his or her
animal charges, as well as to the physical captive environment.

The manifestation of illnesses may be subtle unless the condition is acutely serious. The
caretaker should be responsible figporting daily about the bird's appetite, level and type of
activity, stool production and general quality, plumage condition, respiratory condition, posture
when at rest, and mobility. Some of the parameters used to detect illness may be indicators of
normal circannual events such as molting or nesting. Some may represent changes in the normal
physical environment such as temperature or humidity levels. The early detection of
abnormalities in the bird's health by the animal caretaker is key todbessful diagnosis and
treatment of an individual bird.

Healthd Care by Health Provider: The initial symptoms of an illness, the diagnostic

techniques employed, the description of maladies and common diseases, and the treatment of
disorders and diseasedl not be described in these guidelines. Instead, the health care provider
and aviculturist are encouraged to refer to the following applicable printed materials.
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General Avian Text (includes a chapter on Columbiformes)

Ritchie, B.W., G.J. HarrisqrL.R. Harrison (eds.). 1994. Avian Medicine: Principles and
Applications. Wingers Publishing, Inc., Lake Worth, FL.

Zoo Medicine Text (includes a chapter on Columbiformes)

Kirk-Baer, C.L. 1999. Comparative Nutrition and Feeding Considerationsusfgy
Columbidae.In: Zoo and Wild Animal Medicine, Current Therapy 4 (Fowler, M.E., and
R.E Miller, eds.). W.B. Saunders Co., Philadelphia, PA 19992769
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Appendix B: Species Profiles

Rufous FantailRhipidura rufifron3

Compiled by: Shelly Kremer, USFWS, Honolulu,
Hawaii, Peter Luscomb, Pacific Bird Conservation,
Honolulu, Hawaii, and Paul Radley, CNMI Divisioh
Fish and Wildlife, Saipan

Order: Passeriformes

Family: Corvidae

Subfamily: Dicrurinae

Tribe: Rhipidurini

Local or Chamorro Name: Naabak

SPECIES OVERVIEW

Description: A small, sexually monomorphic, monarchid flycatcher (Jenkins 1983), with
cinnamon érehead and crown that contrast with black orbital rings and white malar stripes. The
anterior chin is white becoming black towards the posterior along the throat and upper breast.
Lower breast is spotted brown and white, underwings grayish to buffiremjsides, flanks,

and tibia all darker brown than the head. The lower back and base of tail bright rufous, rectrices
tipped with white. The bll is blackand thefeet and iridesiredark brown. Immature birds

resemble adults, but head, neck, and scapulars are rufous edged, and the black feathering of the
chin and throat are edged with white (Pedtal 1987; Jenkins 1983). Molt begins in July and
continues through the fall (Bak&®51). Morphological measurements for both sexes are

outlined in Table 1.

Table 1.Mean morphological measurements of the Rufous Fantail (measures and weights are in
millimeters and grams, respectiveRy = rangég

Sex Wing Tail Culmen Tarsus Mass Source
(R) (R) (R) (R) (R)
Male 68 81 13.3 17.3 9 Baker 1951
(n=7) (68 69) (8Gi 83) (13113.5) (16.218.4) (97 10)
Female 64 76 12.7 17.9 8.8 Baker 1951
(n=6) (62 66) (721 81) (12.413.4) (17.218.1) (7.219.6)
Male 66.8 - - - 8.1 Radleyet al 2011 and
(n=122) (52-70) (7.09.1) unpub. data
Female 64.2 - - - 7.8 Radleyet al 2011 and
(n=176) (58-69) (6.59.5) unpub. data

#Based upom = 172 females
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Distribution: Two subspecies are common on Saipan, Tinian, Aguiguan (R. r. saipanensis) and
Rota (R. r. mariae), while the Guam subspecies (R. r. uraniae) is believed to be extinct. Another
subspeciesR. r. versicoloy is found on the island of Yap, with an additional 14 subspecies
occurring through Australasia (Prattal. 1987, Clementst al. 2012). The population of

Rufous Fantails on Saipan, Tinian, Aguiguan, and Rota was reported in 1982 to be
approximately 2,94, 1,634, 455, and 1,049, respectively (Engbeihgl. 1986). Pointransect
distance surveys conducted at the same stations on Saipan in 2007, and Tinian and Aguiguan in
2008 yielded abundances of 52,318 (95% CI 39{703,057), 68,884 (95% CI| 61,297

77,069), and.0,939(95% CI8,248i 14,671, respectively (Amidort al in review, Campet

al. 2009, Campt al 2012). Subsequent analysis of data from Rota, including the Enbring
islandwide Variable Circular PlofvCP) surveys (1982004) and Rot8ridled Whiteeye

VCP surveys (2002005), show a significant decline in Rufous Fantails populations (Ha 2006).
However, Breeding Bird Surveys (BB8h the islandrom 2000 to 2005 show no change in

overall abundance for Rufous Fantail populations. Asislgf the Saipan BBS data, however,
shows a significant increase followed by a significant decline in the species population from
199171 2010 (Kremeet al in review.

Habitat: Rufous Fantail®ccur in native limestone forest and disturbed habitatkjdimgy beach

strand and suburban areas (Craig 1996). Baker (1951) noted a preference of fantails for forest
and scrub communities, Marshall (1949) documented their abundance in woodland understories,
and Strophlet (1946) recorded them in riparian comrmasdn Guam. The species, however,

does appear to be largely absent from swordgrass savannah (Craig 1996). Sachtleben (2005)
reported nesting densities to be almost evenly distributed among forest types with densities
ranging from 016/knt in native/mixel forest, and @5/knt in nonnative forest, depending upon

the month of survey.

Food and Feeding HabitsThe speciesommonly forages both in the canopy and mid/lower
strata (Craig and Beal 2001). Fantails are insectivorous and hawk for insects from perches,
primarily catchingprey on the wing (Jenkins 1983frlights are usually horizontal and several
insects areisually taken before the bird alights (Marshall 1949). Jenkins (1983) also observed
fantails gleaning insects from branches among the foliage, and Craig and Beal (2001)
documented them foraging equally both from leaves and in an aerial manner, spgdéralizin
sallying and hovering. Rufous Fantails often follow Golden Wéytes Cleptornis marchéi

and Bridled Whiteeyes Zosterops conspicillatago capture insects flushed by the foraging
activities of these two species (Jenkins 1983; Craig 1996).

Behavior: Fantails are extremely active birds, constantly flitting about in the understory
searching for food (Jenkins 1983). Although agile in the understory, flight appears labored when
crossing forest openings or roadways, birds undulating slowly at tdudals of only 32 m

(Jenkins 1983). They are frequently found in pairs or in small groups of three to five individuals,
which are most likely family groups (Craig 1996). Fantails tend to continually spread their long,
farrlike tails (Jenkins 1983), almst never completely fold their wings, and frequently exhibit
hostility towards one another (Marshall 1949). Color banding showed that groups remained at
single locations, and at such locations males engaged in singing duels with neighbors and
respondedggressively to taped playbacks of fantail songs. Individuals appear to defend all
purpose territories and observations of interspecific aggression include supplanting perched
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Bridled Whiteeyes, chasing foraging Golden Whéges near fantail nests, arfthsing foraging
Micronesian HoneyeaterMyzomela rubrataCraig 1996, S. Kremer, unpubl. data). The
species appears to have no pattern of diurnal activity levels, including singing (Craig and Beal
2001).

Breeding: Craig (1996) documented active fantagists on Saipan in January, February, March,
April, October, and November, while Pydéal (2012) reported birds on the island in breeding
condition every month of the year. Jenkins (1983) reported breeding from January to April and
in June and Novemben Guam.

Nesting: Fantail rests are compact, usually built around a branch or fork of a tree, and are
composed of fine grassé3asuarinaneedles, hailike matter, and spider webs, all of which is
held together by a mucodike secretion (Jenkins 1983Nests are usually supported by two to
three branches but have been found supported by only one or up to four (Sachtleben 2005,
unpubl. data). Nests have been document fvaith O 2.3 m from the trunk of the tree (mean =
0.6 m; Sachtleben 2005, unputhata).

Sachtleben (2005, unpubl. data) reported the following nest measurements on Saipan: mean
inner nest cup diameter of 42 mm (range £4%/mm;n = 49); mean outer cup diameter of 51
mm (range = 4455 mm;n = 49); mean depth of cup of 22 mm (rangd. 7' 30 mm;n = 52);
mean nest height of 46 mm (range ¥ @1 mm;n = 52); mean length of nest "tail" of 64 mm
(range = 0147 mm;n = 51). Jenkins (1983) reported that nests on Guam were about 37 mm in
outer diameter.

Jenkins (1983) documented nest#libiscus tiliaceusandLeucaena leucocephata Guam
Sachtleben (2005, unpubl. data) reported the following nesting trees on Jadgan:
cochinchinensi¢n = 6), Albizia lebbeck(n = 2), Cynometra ramiflora(n = 9), Eugeniaspp. (0
= 4),Guamia mariannagn = 22),Leucaena leucocephala £36),Maytenus thompsoniin
= 1), Melanolepis multiglandulosdn = 1), Ochrosia mariannensign = 1), Pithecellobium
dulce (n= 2),Psychotriaspp. = 1). On Rota, nests were also foundHernandia
labyrinthica(n = 1), Merrilliodendron megacarpurtn = 2), andPiper guahamensg = 2)
(Amidon, unpubl. data).

On Saipan, mean nest height was 2.1 m (rangei®&5n; n = 101) while the mean height
nest trees was 4.4 m (range =i.8.6 m;n = 100; T. Sachtleben 2005, unpubl. data). The most
common nest predators on Saipan are believed to be Micronesian Starlings and Collared
Kingfishers and forest type did not affect nesting success/survival (Sachtleben 2005).
Sachtleban (pers. comm.)tieed that there was often quite a long delay between nest building
and egg lying.

Eggs, incubation, hatching, and growth and developmen€&antails typically lay two eggs that

are dull white and ringed with brownish spots diffused around the centearer tigeir large end
(Jenkins 1983). Both adults typically incubate and brood the young (Jenkins 1983). Incubation
is 1517 days and the nestling stagé 12 days (T. Sachtleben 2005, unpubl data). Jenkins
(1983) reported a brood of fantails fledging@nam in 1415 days. Both adults feed young but
one (sex undetermined) appears to feed more often (Jenkins 1983).
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Chick Development:The following is alapted from TSachtleben 2005, unpubl. data.

Day Q hatch at ~1.5 cm long, dark pink/purple slaither naked or covered with light fuzzy
down.

Day 1, 1.5 2 cm long, dark pink/purple skin, usually with light down on the head and often on
the body.

Day 3 2.5 3 cm long, skin color pale to dark pink, wing pin8Imm long with back pins
beginning to erpt, still no head pins, and generally still covered in light down on the
head and back.

Day 6 ~4 cm long, skin color light to dark pink/purple, wing pins may & #m long, back
pins 2 3 mm, head pins visible (i.e., just poked through), head is stéiredvin down.
Feathers may barely be erupting from the wing and back pins at this stage of
development.

Day 9 4i5 cm long, dark grey feathers froml® mm long have erupted from pin tracts on
wings, rufous feathers & mm long from the pin tracts on thack, head pins have
erupted, as have tail pins (~2 mnigyes cracked open but don't seem to open any earlier.

Day 12~5 cm long, eyes open, and fully feathered although the feathers still look dawny,
head pin tracts are still visible.

BAsSIC HUSBANDRY

Acquisition and acclimation: Mist netting is the most effective means by which to capture
RufousFantails. Successfully capturing the species will require the use of 25mm mesh nets;

birds have a tendency to pass through and get tangled in taegé sized nest, causing them

undo stress. Nets should be checked every 15 minutes and captured birds should be removed in

a manner that minimizes stress and transferre
station. At the field station tas should be weighed, measured, banded, given a quick health
assessment and have blood drawn by the veterinarian if the bird is not unduly stressed. The bird
should then be placed in a dark and quiet field transport box and be given food and waser. Bird

in the transport crates in the field will eventually be taken to the MAC onsite aviary where they

will be set up in more spacious holding enclosures.

Aviary holding enclosures will be constructed of entirely solid PVC material and are entirely
enclosedexcept for a small row of air vents that are place on the top quarter of the side panels,
are covered with mosquito screening. The back wall of the enclosure should be constructed of
wire mesh covered with mosquito screening while the front consistsadidedoor with two
small viewing holes likewise covered with mosquito screening. The aviary enclosure should
have two perches, a solid perch placed in its back quarter and a weighing perch in the front
guarter. A feeding tray will allow for the cagelte cleaned and fed with minimal disturbance to
the birds inside. Fantails can be very territorial so all birds should be housed separately with no
visual contact each other.

Newly captured Rufous Fantails should be fed house flies at first and qunokid to
commercially available insects (meal worms, two week old crickets, fruit flies, wax worms). A
vitamin deficiency was noticed during quarantine at two AZA facilities in 2009, which caused
high mortality (birds died within four days of onsetofgyt oms, i . e. , fAstar ga:
showed no signs of disease or trauma and indicated that the cause of mortality was metabolic in
natur e. Deficiencies in vitamin E and Bl bot
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the need to supplemecaptive diets of the species with them. Once birds are placed in a natural
aviary setting and allowed to eat a variety of insects they appeared to be fine.

Banding and Weighing: Fantails should bare weighed, measured and banded (with USGS

BBL size O)at capture. Refer to Table 1 for expected weight ranges. Birds should be weighed
daily while in Ahol di +sitg avialy,and ewingitransitiorhtea capiive | d ,
institution. Both obtaining weights and monitoring fecal output acelgnethods to determine a
birdés daily heath status whether it is thriv

Temperature: RufousFantails occur in a naturally warm and humid environment; it is
recommended that holding institutions strive to provide a similar climate. mfphsds outside

is ideal in the summer as long as shade is provided. Not all institutions will be able to adequately
provide this setting, however. Inside aviaries and breeding enclosures should thus be kept at
60°-85° F (18.3°29.4° C), with ideal temgratures between 7@0° F (23.9°29.4° C).

Light: Although natural lighting is always preferred, most institutions employ a combination of
both. Optimal photoperiod should be 11 hours in December to 13 hours in June. Ample shade
should be provided flantails are housed outside.

Food and FeedingRufous Fantails will only take live insects. Since species captures most of

its food on the wing, flies (e.qg., fruit flies, Domestic house fly) are an ideal food item.

Mealworms, tweweekold crickets, roaches, wax worms, and moths will also be readtignt

by fantails. It is important to encourage birds to utilize a variety of insects to ensure that they are
receiving a balanced diet. Developing and maintaining a compost pile in the aviary is a good
way to encourage the availability of a large varigtynsects for captive birds.

Housing and General Environmental Considerations

Environmental requirementsFlycatchers in general need open space in which to fly and
maneuver easily and access to cover for instances when they feel threatened. iSioa pfov
secluded places in an enclosure is especially helpful with promoting breeding flycatchers tend to
be significantly more nervous when nesting.

Temperature / humidity As mentioned previously, thdeal temperature range16°-80° F
(23.9%26.6°C). If temperatures fall below 50° F (10° C) in an enclosure a heat source should be
provided. Maximum temperatures of 85° F (29.4° C) can be tolerated for short periods without
difficulty. Higher temperatures will induce hesttess reactions such abbred, opemmouthed
breathing. If Rufous Fantails will be exposed to high temperatures within an enclosure, options
should be developed to provide cool microclimates. Drip irrigation systems using fine mister
heads are ideal as they dispense less tharmallon of water per hour, cost little to operate, and
produce a mist that refreshes without saturating the aviary substrate or plants.

A minimum relative humidity level of approximately 55% is appropriate for tropical and
semttropical bird speciesThe effects of long exposure to very dry (i.e., conditioned) air are not
properly understood. Many bird species, however, appear to do better when provided with both
fresh and naturally humid air. Thus, the provision of a humidifier or a simple ihisteyer
system is suggested in buildings that do not have a regular inflow of outside air. When misting
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is used to cool an area during hot weather good air flow is also necessary to facilitate evaporative

cooling (Vince 1996).

Natural light: Access to fulspectrum lighting or direct sunlight is beneficial for most bird
species. However, if a captive diet is properly supplemented with vitamin D3 the lack of full
spectrum lighting is not necessarily detrimental. Light intensity is very i@uptoid both

mai ntain the birdsd activity | evel and to
enclosure should be at a minimum of 600 foot candles, with peak levels of 1000 foot candles.

Captive Behavior: Rufous Fantails are very active dlighout the day and spend most of their
time searching for food. If a bird is placed in an out door facility and has access to free flying
insects iwill hawks them with short aerial sallies. Fantails will also occasionally alight to the
ground to gleamsects. Although the feeding rates of fantails have not been calculated the
Black and Orange flycatche(scicapa nigrorufaexhibits two peak hours of feeding; one in
the early morning and the other at days end. The feeding rate for the specigecavera
approximately 100 insects/hour., which was double the rate atayid

As a rule flycatchers are very territorial, males and females potentially maintain their own
territories even during the ndireeding season. Thus, it is important to house®uFantails
singly when they are brought into captivity. Introductions for breeding should be done slowly
and should typically involve allowing the male to establish a territory within its own enclosure.
The female should then be placed in an adjaceyg, agithin sight of the male, to determine
compatibility. Experiments at the Honolulu Zoo indicated that the female spent more time

pro

approaching and sitting by the male than vice versa. Itis recommended to house the birds side

by side for at least two ve&s before they are physically introduced to each other. When doing
so, the female should be introduced into t
closely to ensure their safety. If any chasing is noted or if one bird dominates the fodlgylate

he

should either be separated or a second food platform and visual barriers should be added to the

enclosure.

Pair Formation, Nesting, and Chick Rearing:No breeding has yet occurred with fRafous
Fantailin captivity and such information on captive reproduction is currently unavail@his.
section will be updated upon successful breeding by the species. In the medntkearing
information for the Whitecollared YuhinaYuhina flavicollis rouxiwas developed by San
Diego zoo and will be referred to as needed and when appropriate.

Banding Offspring: Chicks should be banded at 30 days of age with a size 0 band.
Management of JuvenilesThis information is not yet available.

Health Management: This information is not yet available.
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Appendix B: Species Profiles

Tinian Monarch flonarcha takatsukasae

Compiled by: Fred Amidon, USFWS,
Honolulu, Hawaii, Paul Radley, CNMI DFW,
Saipan, and Peter Luscomb, Honolulu Zoo,
Honolulu, Hawaii

Order: Passeriformes

Family: Corvidae

Subfamily: Dicrurinae

Tribe: Monarchini

Local or Chamorro Name: Chickurikan Tinian

SPECIES OVERVIEW

Description: The Tinian Monarch is a small (~15cm in length), sexually monomorphic species
of the family Monarchidae (Takatsukasa and Yamashina 1931). Underparts are light rufous,
with olive brown upper parts, brown wings and tail, white wing bars, and white rump and
undertail (Baker 1951).

Table 1.Morphological Measurements of Tinian Monarch (all measure in millimeters, all
weights in gram$USFWS unpubldatd; R = rangé.

Sex Wing Tall Culmen Tarsus Mass
(R) (R) (R) (R) (R)
Male 70.1 68.9 14.9 23.3 12.4
(n=33) (66.073.5) (63.078.5) (13.415.8) (21.7-25.6) (9.417.0)
Female 66.1 65.4 13.9 22.7 11.5
(n=50) (63.069.0) (61.569.0) (11.815.7) (20.824.8) (7.013.5)

Distribution: Found only on the island of Tinian, Commonwealth of the Northern Mariana

Islands (CNMI), and considered locally common. Peters (1996) suggests that a now extirpated
population may have also occurred on Saipan based on museum specimens. Monarchs were als
reported on Aguiguan in the early 19500s but
(Engbringet al.1986). Gleise (1945) estimated the populatorTinianafter WWII to be
approximately 4650 individuals. The total population reported anidn was approximately

60,898, 62,863, and 38,449 individuals in 1982, 1996, and 2008, respectively ¢Cain2012).

Habitat: Monarchsuse native limestone forest, secondary forest, and tangantangan forest,
highest densities of the species occurimgative limestone (USFWS 1996, Caeimal.2012).
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Food and Feeding HabitsAside from a single observation of a bird eating a small lizard, the
Tinian Monarch appears to be entirely insectivorous (Marshall 1949). Although monarchs
generally forage sgly or in pairs, flocks of & have been observed. They forage for food by
gleaning, probing, hovering, and sallying at #tedel in the forest understory, in shrubs close to
the ground, and occasionally on the ground. They perch on relatively sleanehnds to glean
invertebrates from leaf and bark surfaces and tend to forage -é¢veldn secondary and
tangantangan forest; most foraging occurs-ateters above ground (USFWS 1996). Marshall
(1949) described foraging activity of the species asingosiowly through the foliage, flying
after insects, and hovering at the peripheral foliage of the tree. Based on food brought to
incubating adult monarchs, prey tends to consist of moths, butterflies, ants, caterpillars, and
several long legged insects.

Behavior: Monarchs display a wide range of behavioral responses in and around the nest site
ranging from complete passiveness to active aggression (USFWS 1996). Aggressive birds will
fly directly from the nest to intercept an intruder. Tinian Monasslesaggressive towards

Collard Kingfishers and Micronesian Starlings throughout most the year. Aerial chases and
displays between monarchs and Rufous Fantails can commonly be observed, fantail presence
appears to be tolerated overall. Chases and agobé&tavior have not been observed between
Bridled Whiteeyes and monarchs; the species appears to be generally tolerant of other avian
species and has been frequently documented foraging wittim® of them.

This species seems generally to tolecatespecifics and considerable overlap in their home
ranges has been noted (USFWS 1996). Flockstoh@ve been observed moving quietly
through the forest together, but it is unknown if these are family groups. Mated pairs have
frequently been seen f@img and traveling within-B meters of one another within their
territory during both nesting and noesting periods.

Breeding: The Tinian Monarch breeds year round but pronounced seasonality in nesting
activity, potentially related to rainfall levelwas noted in a 1992995 study (USFWS 1996).
The three peaks identified occurred in September, January, and May.

Nesting phrenology among habitat types tends to differ (USFWS 1996). Active nests in one
of three stages (building, eggs, or nestlings) weoee frequent in limestone forest than
secondary forest, and tangantangan forest. Nesting success may also be higher in native forest.

Nesting: Monarch nests are open and &l@ped and tend to consist of drigasuarina
equisetifolianeedles, dried &res, grasses, vine tendrils, spider webs, and feathers. Both male
and female take part in construction. Nests are almost always placed at the juncture of vertically
oriented supporting branches in the forest understory. Monarchs have been obseivgoldus
nests (but most were new) and using material taken from a previous nest (USFWS 1996).

Typical mean Tinian Monarch nest dimensions and substrate data include: inner bowl
diameter, 51.6 mm; outer nest diameter, 63.8mm; bowl! depth, 29.1 mm; nast Giéigmm;
nest height from ground, 174.6 cm; nest tree height, 246.0 cm; diameter of tree at breast height,
29.2mm; number of branches supporting the nest, 2.7; distance of nest to trunk, 35.8 cm
(USFWS 1996).
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Over 60% of the Tinian Monarch nests foynd= 62) occurred in native tree species
(USFWS 1996). The tree species that monarchs most commonly nested (Buaera
mariannae Leucaena leucocephal®chrosia mariannensjg\glaia mariannensigricus
tinctoria, Spathodea campanula(eSFWS 1996) However, nests were also found in
Cynometra ramifloraHibiscus tiliaceusLantana camargMelanolepis multiglandulosa
Premna obtusifoligpAcacia confusaPithecellobium dulceBauhinia monandraand unidentified
vines (USFWS 1996).

Eggs:Mean clutclsize is two with 13 eggs being documented. Tinian Monarch eggs are white
with pale reddistbrown spots distributed around the surface but generally concentrated at the
larger end. Egg length and width were approximately 19.2 mm and 14.4 mm, respectively
(USFWS 1996).

Incubation: The incubation period is approximately 15 days and does not begin until after the
clutch is complete. Both male and female Tinian Monarchs incubate (USFWS 1996).

Brood Behavior: Once eggs hatch one adult monarch predominhtelyds while the other

brings food to the nest, which is given to both brooding bird and nestlings (USFWS 1996). The
sex of the brooding adult is unknown. Brooding decreases as the chicks get older; when they
reach five days of age, adults tend to brlasd than 50% of the time. Fecal sacs are removed
from the nest throughout the nestling period.

Growth and development:Nestlings exhibit light colored skin, blackish bill with a yellow base,
and a bright yellow gape. By day nine the young are veryegireening and climbing the rim

of the nest with their flight feathers still in sheath. By day 11 nestlings appear fully feathered,
with down feathers still around edges of the crown. Fledging occurs at approximately 13 days
after which adults feed yog for up to eight weeks (USFWS 1996).

Molt: Molting appears to occur after the nesting period in June and July, following the onset of
the rainy season (USFWS 1996).

Threats: The primary direct threats to Tinian Monarchs are the loss of native limesidne
secondary forest habitats, predation by introduced rats, and disease (e.g., avian pox).

Research NeededYet to be determined

Conservation RecommendationNative forest revegetation, predator control, anddepth
analysis of disease impacts, and reinstating of federal and local protective designations.

BAsic HUSBANDRY

Acquisition and acclimation: Mist netting is the most effective means by which to capture

Tinian Monarchs. Successfully capturing the species will require the use of 25mm mesh nets;

birds have a tendency to pass through and get tangled in larger mesh sized nest, causing them

undo stess. Nets should be checked every 15 minutes and captured birds should be removed in

a manner that minimizes stress and transferre
station. At the field station birds should be weighed, measured, hagided a quick health
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assessment and have blood drawn by the veterinarian if the bird is not unduly stressed. The bird
should then be placed in a dark and quiet field transport box and be given food and water. Birds
in the transport crates in the fieddll eventually be taken to the MAC onsite aviary where they

will be set up in more spacious holding enclosures.

Aviary holding enclosures will be constructed of entirely solid PVC material and are entirely
enclosed except for a small row of air ventst e place on the top quarter of the side panels,
are covered with mosquito screening. The back wall of the enclosure should be constructed of
wire mesh covered with mosquito screening while the front consists of a solid door with two
small viewing hols likewise covered with mosquito screening. The aviary enclosure should
have two perches, a solid perch placed in its back quarter and a weighing perch in the front
guarter. A feeding tray will allow for the cage to be cleaned and fed with minimaldistg to
the birds inside. Tinian Monarchs can be very territorial so all birds should be housed separately
with no visual contact each other.

Newly captured Tinian Monarchs should be fed commercially available insects including
meal worms, two week olcrickets, wax worms.

Banding and Weighing:Monarchs should bare weighed, measured and banded (with USGS

BBL size 0) at capture. Refer to Table 1 for expected weight ranges. Birds should be weighed
daily while i n Ahol domsitg avialy, and ewsingitransitiorht@a captive | d
institution. Both obtaining weights and monitoring fecal output are good methods to determine a
birdés daily heath status whether it is thriyv

Temperature: Tinian Monarchs occur in a nally warm and humid environment; it is
recommended that holding institutions strive to provide a similar climate. Housing birds outside
is ideal in the summer as long as shade is provided. Not all institutions will be able to adequately
provide this seing, however. Inside aviaries and breeding enclosures should thus be kept at
60°-85° F (18.3°29.4° C), with ideal temperatures between-80° F (23.9229.4° C).

Light: Although natural lighting is always preferred, most institutions employ a cotrdrirat
both. Optimal photoperiod should be 11 hours in December to 13 hours in June. Ample shade
should be provided if monarchs are housed outside.

Food and Feeding:Tinian Monarchdorage by gleaning, probing, hovering, and sallying at mid
level in the forest understory, in shrubs close to the ground, and occasionally on the ground.
Monarchs willreadily take commercially available insects including meal worms; faar

week old crickets, wax worms. It is important to encourage birds to utilizagetywof insects to
ensure that they are receiving a balanced diet. Developing and maintaining a compost pile in the
aviary is a good way to encourage the availability of a large variety of insects for captive birds.

Housing and General Environmental nsiderations

Environmental requirementsFlycatchers in general need open space in which to fly and
maneuver easily and access to cover for instances when they feel threatened. The provision of
secluded places in an enclosure is especially helpfulpsuiiimoting breeding flycatchers tend to

be significantly more nervous when nesting.
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Temperature / humidity As mentioned previously, thdeal temperature range16°-80° F

(23.9%26.6° C). If temperatures fall below 50° F (10° C) in an enclosure admate should be
provided. Maximum temperatures of 85° F (29.4° C) can be tolerated for short periods without
difficulty. Higher temperatures will induce hesttess reactions such as labored, apeuathed
breathing. If Rufous Fantails will be expogecdigh temperatures within an enclosure, options
should be developed to provide cool microclimates. Drip irrigation systems using fine mister
heads are ideal as they dispense less than one gallon of water per hour, cost little to operate, and
produce a nist that refreshes without saturating the aviary substrate or plants.

A minimum relative humidity level of approximately 55% is appropriate for tropical and
semttropical bird species. The effects of long exposure to very dry (i.e., conditionad} aiot
properly understood. Many bird species, however, appear to do better when provided with both
fresh and naturally humid air. Thus, the provision of a humidifier or a simple mister / fogger
system is suggested in buildings that do not have a ragtitav of outside air. When misting
is used to cool an area during hot weather good air flow is also necessary to facilitate evaporative
cooling (Vince 1996).

Natural light: Access to fulspectrum lighting or direct sunlight is beneficial for mostlbir

species. However, if a captive diet is properly supplemented with vitamin D3 the lack of full

spectrum lighting is not necessarily detrimental. Light intensity is very important to both

mai ntain the birdsoé acti vi twih. Uightineenhsityinthd t o pr o
enclosure should be at a minimum of 600 foot candles, with peak levels of 1000 foot candles.

Captive Behavior: Monarchs are very territorial and4paired birds should not be placed in

close proximity to one another when held in captivity. High mortality occurred at Honolulu Zoo
(Honolulu, Hawaii) and Riverbanks Zoo (Columbia, South Carolina) when birds werm kept

cages that allowed visual contact between individual birds. Thus, it is very important that
individuals be housed in visual isolation from one another. It is likewise important that Tinian
Monarchs be housed singly when first brought into captivitythat introductions for breeding
proceed slowly. Such introductions will typically involve allowing the male to establish a

territory in his enclosure after which a female is placed in an adjacent cage, within sight of the
male, to determine their contgality. It is recommended to house the birds side by side for at
least two weeks before they are physically introduced to each other. When doing so, the female
should be introduced into the malebds enclosur
their safety. If any chasing is noted or if one bird dominates the food plate they should either be
separated or a second food platform and visual barriers should be added to the enclosure. Once
birds are successfully paired they can be held togedzrrgund.

Pair Formation, Nesting and Chick Rearing:No breeding has yet occurred with the Tinian
Monarch in captivity and such information on captive reproduction is currently unavailable.
This section will be updated upon successful breeding by dwesp In the meantime, chick
rearing information for the Whiteollared YuhinaYuhina flavicollis rouxXiwas developed by
San Diego zoo and will be referred to as needed and when appropriate.

Banding Offspring: Chicks should be banded at 30 days of\aijle a size 0 band.

Management of JuvenilesThis information is not yet available.
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Health Management:Proper and adequa$®cial spacing is critical to maintain the health of the
Tinian Monarch in captivity. Birds should be maintained in visual isoidtiom one another

until birds are well established in their captive environment. Maintaining unaccustomed
monarchs in close proximity is very stressful for them. After maintaining birds in quarantine for
six weeks with no obvious problems, staff atlt@nolulu Zoo placed a male and female into a
shared aviary of dimensions 1.5 m W by 3.1 m L by 2.4;rthélywere both dead within a day.
Although neither bird showed any outward signs of stress, later necropsies indicated that disease,
illness, nor orga distress were the cause of death.
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Appendix B: Species Profiles

Mariana Crow Corvus kubary)i

Compiled by: Fred Amidon, USFWS,
Honolulu, Hawaii, Jeffrey Quitigua

and Suzanne Medina, DAWR, Mangilao,
Guam, Hannah Bailey, Houston Zoo, Houston, Texass,
andChel l e Pl asse, Disneyqds Ani mal Ki ngdom, L ake
Buena Vista, Florida.

Order: Passeriformes
Family: Corvidae
Local or Chamorro Name: Aga

SPECIES OVERVIEW

Description: The Mariana crow is the only representative of the Corvidae family occurring in
Micronesia (Jenkins 1983), and appears to be most closely related tus®ednow Corvus
splendengfrom southern Asia (R. Fleischer, National Zoo, pers. comm. 2000). Black in color,
the adult Mariana crow has a dark green gloss to its head, neck, and back, and a bluish tint to the
tail. During molt, a short gray feathbese is visible around the body and neck region and grows
lighter toward the head. The Mariana crow has brown eyes, a slender, black bill, and short
visible nasal bristles. On average, females weigh less (242 granid,) than males (256

grams,n = 5) (Baker 1951), although otherwise the sexes appear outwardly similar. With the
exception of the occasional brown gloss to its tail, the immaaréana Crowclosely resembles
the adult bird.Wing, tail, and tarsal lengths taken from 31 specimens collect€lam and

Rota are listed in Table 1.

Table 1. Morphometrics foMarianaCrows collected on GuaniR(= rangeBaker 1951).

Sex Wing Tail Culmen Tarsus
(R) (R) (R) (R)
Male 236 165 55 51
(n=9) (229-244) (158170) (51-57) (49-52)
Female 227 151 50 50
(n=19) (222-241) (143166) (47-54) (46-54)

Distribution: The Mariana crow was endemic to the islands of Rota and Guam in the Mariana
archipelago. The last Mariana crow from the native Guam population disappeared in 2002 or
2003 (DAWR 2003). The Rota population is currently believed to be less than 60i&rritor
pairs (Berryet al.2008). In 1999, the population was estimated to be approximately 110



