Explanation of our data matrices, consisting of actual species

distributions on Bismarck and Solomon Islands

The appended data matrices consist of two tables for each set of
islands. For each set of islands, the two tables are labeled “as collected” and
“as analyzed.” In each case, the data “as collected” distinguish between
individual allospecies recorded on each island. The data “as analyzed” are
grouped by superspecies for reasons we explain below and subject to several

caveats which we will also explain.

Our Bismarck and Solomon data matrices are modified from the island-
by-island distributions of each Bismarck and Solomon species given in
Appendix 1 of Mayr and Diamond (2001), modified by the omission of five

species, the omission of one island, and the addition of 108 other islands.

Species analyzed. Mayr and Diamond give distributions of 195

“zoogeographic species” (see below). Our analysis, and many analyses of
Mayr and Diamond, omit five of those species: Casuarius bennetti, because it
was probably introduced prehistorically by humans; Gymnocrex
plumbeiventris, because it is based on a single record whose island locality is

uncertain; and Pelecanus conspicillatus, Scythrops novaehollandiae, and



Halcyon sancta, because most Bismarck and Solomon records represent
winter visitors or vagrants. Appendix 1 of Mayr and Diamond identified
some species presence records on islands as vagrants, because the record
evidently refers to a vagrant individual or individuals rather than a resident

population on that island; we omit such records of vagrants.

Islands. Appendix 1 of Mayr and Diamond gave bird distributions on
31 Bismarck islands and 45 Solomon islands. Our data matrix includes all of
these islands, except for the omission of the Solomon island of Bagga,
because it was known to have been incompletely surveyed. (Mayr and
Diamond listed Bagga’s known species records anyway, because many of the
known records are of distributional interest). Tables 9.1 and 9.2 of Mayr and
Diamond (2001) give the area, elevation, and isolation of all 75 of those

1slands.

In addition, we give species lists for 10 small Bismarck islands and 98
small Solomon islands for which Mayr and Diamond did not tabulate species
records. The 10 Bismarck islands are the columns “Tambiu” through “Malai”
of our Bismarck chart; all 10 of these islands lie near western New Britain

and Umboi, and their areas, elevations, and isolations are given in Table 9.1



of Mayr and Diamond. The 98 Solomon islands are the columns “Kicha”
through “Roviana” of our Solomon data matrix. For the first 15 of those 98
islands (Kicha through Bagora), Table 9.2 of Mayr and Diamond (2001)
gives the area, elevation, and isolation. The locations of these 98 islands,
considering island columns from left to right in our Solomon distribution
chart, are as follows: Kicha is near Gatukai; Kanasata through Nusave are in
the Shortland group; Dalakalonga and Nugu are in the Florida group; Kotcha
is near Guadalcanal; Kundu-kundu and Nusalavata are near New Georgia;
New 1 ... to Bagora are in the Shortland group; and Near Vesolo ... to

Roviana are near New Georgia, in Roviana and Wana Wana lagoons.

Superspecies. Bird field guides refer simply to bird “species.” This

shorthand glosses over frequent debates among taxonomists about whether to
classify similar and obviously closely related populations occupying different
islands as different species, or else as different subspecies of the same
species. We shall now explain at length the meaning of subspecies, species,
allospecies, and superspecies, as background to understanding our data
tables. Chapter 16 of Mayr and Diamond (2001) provides more detailed

discussion.



In our tables ““as collected” we list the name of each species or
allospecies, then, when applicable, the name of the superspecies to which it

belongs.

Ever since Darwin, biologists have debated the meaning of species. In
particular, biologists have debated whether species are arbitrarily delineated
by taxonomists from a continuum of individual variation in nature, or
whether species correspond to a biological reality. Many biologists, including
Mayr and Diamond (2001), adopt the so-called biological species concept
initially formulated by Mayr. According to this concept, species are groups of
interbreeding natural populations that are reproductively isolated from other

such groups.

This definition recognizes a non-arbitrary biological reality familiar to
any local naturalist. At any given location, most individual plants and animals
are seen to belong to recognizably distinct units, most of which hybridize
rarely or never with other such units. Those units are termed species. Thus, to
a local naturalist, species are not figments of the taxonomist’s mind, but they
correspond to a biological reality caused by non-interbreeding, which in turn

results from so-called isolating mechanisms (behavioral as well as genetic)



such that individuals of different species units rarely or never interbreed with

each other.

When one moves from one geographic location to another nearby
location, one is likely to encounter many of those same population units, but
one sometimes notices geographic differences in appearance or songs or
genetic markers between otherwise similar and presumably equivalent
populations at different locations. Should those geographic counterparts be
considered as local varieties of the same species or else as different species?
In effect, this question asks whether the geographic counterparts would or
would not interbreed if they came in contact. In mainland situations, one can
often answer this question by following an interconnecting geographic chain
of populations, and observing whether or not the counterparts intergrade in
space and whether they interbreed where they meet. If they do integrade and
interbreed, one considers them as belonging to the same species; but if the
geographic counterparts at different points in the spatial change are
nevertheless sufficiently distinct, taxonomists often recognize and name the
geographic counterparts as different subspecies of the same species.

However, in contrast to species, which are real and non-arbitrary at a given



location, the division of a geographic chain of interbreeding populations into

subspecies involves arbitrariness.

This test for whether geographic counterparts are subspecies or species
requires that the counterparts actually meet, so that one can observe whether
they interbreed. In island situations, where the counterparts occur on separate
islands, one cannot apply that test, unless one can actually observe the
behavior of vagrants from one island reaching the other island. Hence,
taxonomists deduce whether the two island populations would be likely to
interbreed if they came in contact, by comparing their distinctness (e.g., in
appearance or song or genes or DNA) with the distinctness of mainland
populations that do contact each other, and hence that are known either to

interbreed or not to interbreed.

This decision about whether to rank geographically counterpart
populations on separate islands as subspecies of the same species or as
separate species thus involves an informed guess about whether they will
interbreed. Taxonomists often disagree about this guess, and thus about the

species-versus-subspecies status of island populations.

However, for our purposes, these debates about species or subspecies



status are irrelevant, for the following reason. Taxonomists who guess that
such geographic counterparts have crossed the evolutionary line from
subspecies to species employ the concept of superspecies. A superspecies is
defined as a group of closely related populations that occur at different
geographic localities, but that are thought to be reproductively isolated. The
units of a superspecies — i.e., the separate geographic populations that one
considers unlikely to interbreed, and hence not to be subspecies — are called
allospecies. Taxonomists in island situations, such as the Bismarcks and
Solomons, thus must decide whether to rank obviously related island
populations as allospecies of the same superspecies, or else as subspecies of
the same species. (By convention, taxonomists use square brackets for the

name of a superspecies).

Our analysis is concerned with coexistence patterns between biological
units, each of which is a separate “species” (to use the vernacular term). It
makes no difference to us whether counterpart populations on different
islands are ranked as subspecies or as allospecies: in either case, they
constitute a unit (a chain or set of populations in space). In more detail, some

sets of geographically counterpart populations are so similar to each other



that all taxonomists agree that they constitute a single species not divisible
into allospecies. One labels such a species as an “isolated species” not
forming part of a superspecies. The unit of analysis for Mayr and Diamond,
for our study, and for the purposes of any other community ecologist
interested in ““species coexistence” is thus what is termed the “zoogeographic
species,” meaning either a superspecies or else an isolated species not

forming part of a superspecies.

In the tables “as analyzed” we group allospecies into superspecies. We
recognize the same superspecies as do Mayr and Diamond, with just three
exceptions. They are highlighted in orange in the tables. Those exceptions
arise from practical taxonomic problems in how to describe early stages in
speciation. When an ancestral population breaks up into geographically
separate daughter populations that become reproductively isolated, one of
those daughter populations (A) may start to invade the range of the other
daughter population (B), and may continue to expand until it has occupied the
entirety of B’s range. Initially, there is zero geographic overlap; finally, there
is complete overlap (complete sympatry), such that both species share the

same geographic range, or at least one species shares the entire geographic



range of the other. At intermediate times, there is a spectrum of all possible
degrees of overlap; that spectrum is traversed in time as the invasion
proceeds (and the process of the invasion has been actually observed in some
cases, such as the now-unfolding case of the Boat-tailed Grackle and the
Great-tailed Grackle expanding into each other’s ranges in Texas). At any
moment in time, different pairs of populations represent snapshots at different
points along that spectrum. Table 22.1 of Mayr and Diamond (2001) analyzes
all 19 such pairs of taxa representing stages of speciation in the Bismarcks
and Solomons, and classifies each pair by geographic overlap ranging from

less that 25% to 100%.

How should one divide up this continuum in analyzing it? For our
analyses of pairwise coexistence, the answer is clear: if closely related
daughter populations A and B have any overlap at all, then they have to be
analyzed as separate units, and they cannot be considered to belong to the
same superspecies. But for evolutionary analyses such as those of Mayr and
Diamond (2001), one need not be so absolutist, and different taxonomists
adopt different criteria. Many taxonomists still take the absolutist position: if

A and B have any overlap at all, then they are considered as separate species,



not as members of the same superspecies. Other taxonomists, such as van
Bemmel and Cain, point out that the absolutist position forces one to make
arbitrary decisions about dismembering superspecies, and that in taxonomic
monographs it may be more useful to talk about superspecies with some
small degree of geographic overlap between A and B. Mayr and Diamond
adopted that broader view of superspecies, especially as they discussed each
separate case individually anyway, and as their Appendix gathered taxonomic
and distributional information about each superspecies; it made no sense for
them to dismember a superspecies unnecessarily just because of a small
degree of overlap, and to give that taxonomic and distributional information

twice.

In practice, there are only three cases where our absolutist superspecies
definition, which is also the commonest one among taxonomists, results in a
different treatment from that of Mayr and Diamond. Mayr and Diamond
treated the fruit doves Ptilinopus rivoli and Ptilinopus solomonensis as
allospecies of the same superspecies. (They are listed as 54A and 54B in their
Appendix 1 and shown in map 7.) P. rivoli has a large range without

solomonensis to the west and solomonensis has a large range without rivoli to



the east, but the two taxa coexist on two Bismarck islands and on two islands
of the New Guinea region, and they are broadly sympatric with mostly
checkerboard exclusion over most of the Bismarcks and the islands along the
northwest coast of New Guinea. Mayr and Diamond similarly treated the
cuckoo-doves Macropygia nigrirostris and M. mackinlayi as allospecies of
the same superspecies. (They are listed 67A and 67B in their Appendix 1 and
shown in map 12.) As in the previous Ptilinopus case, M. nigrirostris has a
large range without M. mackinlayi to the west, M. mackinlayi has a large
range without M. nigrirostris to the east, but the two forms coexist on one
island in the New Guinea region, and each occurs as vagrants on Bismarck
islands where the other is resident. Finally, Mayr and Diamond placed the
parrots L. albidinucha and L. hypoinochrous in the same superspecies along
with the Solomon representative L. chlorocercus, because these populations
are very similar but L. albidinucha’s entire geographic range of New Ireland
is occupied by L. hypoinochrous, which also occupies many other islands. In
all three of these species pairs, we, unlike Mayr and Diamond, must treat the
two species as separate zoogeographic species, rather than as allospecies of
the same superspecies. (These allospecies 78 A, B and C, are shown in map

16.)



It should be stressed that, for the purposes of our analysis of species
coexistence, our recognition of superspecies rather than allospecies as the
unit of analysis is conservative. If we took allospecies as the unit of analysis,
then we would have dozens of additional cases of units with mutually

exclusive geographic ranges not expected by chance.

Finally, we mention that Northern Melanesia offers only one case in
which different allospecies divide up the same island, rather than occupying
different islands. This example is highlighted in orange in the table. It
involves the grass-finch superspecies Lonchura [spectabilis], in which the
allospecies L. forbesi occupies the southern part of the long narrow island of
New Ireland, and the allospecies L. hunsteini occupies the northern end of
New Ireland plus New Hanover, the next island to the north. Because our unit
of analysis is the superspecies, this sharing of New Ireland by two allospecies
poses no problems, because the superspecies still just counts as a single unit
of presence on New Ireland. Such dividing-up of a single landmass by
different allospecies of the same superspecies is of course far commoner on

continents and on large islands such as New Guinea; the North American



avifauna offers many cases in which a superspecies is represented by

different allospecies in the western and the eastern United States.



Bismarcks (as

collected)

Number in Mayr and Diamond

29 A
30
31
32
33
34
35

family

Podicipedidae
Phalacrocoracidae
Ardeidae
Ardeidae
Ardeidae
Ardeidae
Ardeidae
Ardeidae
Ardeidae
Anatidae
Anatidae
Anatidae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Falconidae
Falconidae
Falconidae
Megapodiidae
Phasianidae
Turnicidae

genus

Tachybaptus
Phalacrocorax
Butorides
Egretta
Ardea

Ardea
Nycticorax
Ixobrychus
Ixobrychus
Dendrocygna
Dendrocygna
Anas
Aviceda
Henicopernis
Haliastur
Accipiter
Accipiter
Accipiter
Accipiter
Accipiter
Accipiter
Haliaeetus
Pandion
Falco

Falco

Falco
Megapodius
Coturnix
Turnix

species

ruficollis
melanoleucos
striatus

sacra
intermedia
alba
caledonicus
sinensis
flavicollis
arcuata
guttata
superciliosa
subcristata
infuscata
indus
meyerianus
novachollandiae
albogularis
luteoschistaceus
princeps
brachyurus
leucogaster
haliaetus
peregrinus
severus
berigora
freycinet
chinensis
maculosa

ulejg ManN

species
perisland 127

Superspecies name in
Mayr and Diamond

(2002)
islands
with
species
ruficollis 6 1
1 1
2 1
35 1
3 1
2 1
nycticorax 22 1
minutus 1 1
16 1
bicolor 2 1
2 1
platyrhynchos 10 1
cuculoides 8 1
longicauda 2 1
26 1
gentilis 2 1
15 1
rufitorques 1 0
2 1
poliocephalus 1 1
cirrhocephalus 2 1
leucogaster 23 1
24 1
peregrinus 6 1
subbuteo 3 1
1 0
freycinet 36 1
chinensis 8 1
sylvatica 2 1

puejaJ] MaN

=
=}
=

OS=R FP O OO~~~ 000 PO PO~ P OO0 —~O—~O0 ~r~O

Jan0ouBRH MBN

~
(9]

OSOR PO 0O PP OO0 —~,O O~ —L OO0 —~,O OO ~O OO

selynew 1S

IN
@

SO~ D OO~ —mP DD DD PO P ODDDDDODO DD —~O OO

snuep

SO PO OO PP OO0 —~,O O~ —L OO0 —~,O~O~~O0OOoCOo

oAnquey

w
o

SO~ D OO~ OO DO PO PO, DD~ OO0 —~O OO

euney

SO PO OO PP OO0~ O~ OO0 OOCOO ~0O OO0

|anbiy ues

-
[e)]

SO~ DD DD OO~ DD DO PO PO OO~ OO0 —~O OO

sajL0YdUY

©

(=R =i — = =R e R e R e P e e e =l = = e i e N e 2 =R e R e R R e R e R e R )

S)WIsH

[
(o))

SO~ DD D DD~ OO0 —~O OO

sobBiuIN

SO P O OO OO0 OO0 OO ~,O0O~OOCO

ninARM

[

7

SO~ D OO~ mP O DO PO~ —~O OO

SO P PO, )OO0~ OO0, OO0 —~,OO~O O~

C O~ 00O~ —~ 00O —~O0O R~ OO,k , O RO~ —,O O —

wojenp

4
©
IN
©

O PR PO OO~ OO0 OO0 L0 ~,O0OC~OOCOC

J0A JO N

—_——O =, O m, 0000 RO 00000, ~O OO

Jaupald

[
w

(=Rl — ==l e e i el e e e el = = e e 2l =2 =R R e R e e R e R e A =R )

nesjw3

SO~ D OO~ mP O DO PO~ OO0 —~O OO

IneAg

w
o

SO P O OO OO0 RO RO OO0 —,O~,OOC~OOCOCO

uombul

[

4

SO~ DD D DD, OO0 OO

O, P OO, ) OO0~ O L0000 —~,O OO ~OOOC

SO~ DO~ —~ ,P OO0~ 00RO, OO0 —~,O—~,OO0 —~0 o0

Jeqgel

O R P OO0 OO0 —~,O RO~ L, OO0 —~,O OO ~O oo

ebue|

Om, PO~ O~ FP 00000 P00~ —~0O OO

neqojo

SO P OO OO RO O O~ L0000 —~,O0OC~O O~

eMIO[OL

N
N

SO~ D OO~ mP O DD PO~ —~O OO

Jexes

SO P O OO OO0 OO0 OO0 O —~,0O 0O ~O OO0



37 A
38
39
42
43
44
46
47
48
49
50
51
53
54 A
54 B
55
56
57
58
59
61
62
63 A
64
65
66
67 A
67 B
68 A
69
70
71
73
75
76
77
78 A
78 C
79 A
80
82
83 A
83 B
83 C
84
86
87

89

Rallidae
Rallidae
Rallidae
Rallidae
Rallidae
Rallidae
Rallidae
Jacanidae
Charadriidae
Recurvirostridae
Burhinidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Cuculidae

Gallirallus
Gallirallus
Rallina
Porzana
Poliolimnas
Amaurornis
Porphyrio
Irediparra
Charadrius
Himantopus
Esacus
Ptilinopus
Ptilinopus
Ptilinopus
Ptilinopus
Ptilinopus
Ducula
Ducula
Ducula
Ducula
Ducula
Ducula
Gymnophaps
Columba
Columba
Macropygia
Macropygia
Macropygia
Reinwardtoena
Chalcophaps
Henicophaps
Gallicolumba
Gallicolumba
Caloenas
Chalcopsitta
Trichoglossus
Lorius
Lorius
Charmosyna
Charmosyna
Micropsitta
Micropsitta
Micropsitta
Micropsitta
Cacatua
Eclectus
Geoffroyus
Loriculus
Cacomantis

philippensis
insignis
tricolor
tabuensis
cinereus
olivaceus
porphyrio
gallinacea
dubius
leucocephalus
magnirostris
superbus
insolitus
rivoli
solomonensis
viridis
pacifica
rubricera
finschii
pistrinaria
melanochroa
spilorrhoa
albertisii
vitiensis
pallidiceps
amboinensis
nigrirostris
mackinlayi
browni
stephani
foersteri
beccarii
jobiensis
nicobarica
cardinalis
haematodus
albidinucha
hypoinochrous
rubrigularis
placentis
bruijnii
pusio

meeki
finschii
galerita
roratus
heteroclitus
tener
variolosus

philippensis

eurizonoides
tabuensis
cinereus
akool

himantopus
magnirostris

hyogaster
rivoli
rivoli

pacifica
myristicivora
rufigaster
rosacea
pinon
bicolor
albertisii
leucomela

amboinensis
ruficeps
ruficeps
reinwardtii

albifrons
canifrons
erythroptera

ornatus
lory

lory
palmarum

pusio
pusio
pusio
alba

heteroclitus
aurantifrons

14

13

N = N

N =

16

15

12

25

17

26

28

11

20
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16
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16

— e e e O O e e e O m D ke e e O e m O e e e e e D O O e e e b e e e e e D O e

—_ e e O O O e O O e O e e e e m O O O e O OO —m O — O

—_———m e O = O OO O OO O OO = OO0~ O RO OO e, OO0 OO —

SO DD DD~ DD PO PO RO, O~ OO, O—, O~ OO —~O—OO0

—_— OO OO~ OO0 000 OO PO, OH,MFPFMMP)POF,R,POOO—,O—,LOO0O——,O0O0O OO0 —~OO oo oo

— OO~ OO0~ OO DD~ O~ OO~ PO RO~ DODOHDODDODDODO—~ OO0 OO

OO OO OO OO OO OO O RO OO0~ L0000 PO P OO0OO0OO P OO0OO0OOOOO0OO0O OO OO

SO DD DD DD DD DO OO D DD~ OO HDODDODDODO OO0 O

SO O OO OO OO OO OO OO OO OO DO OO OO OO OO OO OPO OO0 O O~

SO DD DD DO PO PP OO OO, O OO OO~

— O O OO OO OO OO OO RO OO OO OO OO0 O OO0 OO OO O~

SO DD DD DO DD OO PO OO, O, OO —O O~

— OO OO0 00O O, OO OO, O PO, OR,POO0O0 RO R OO0 —R,O—~,O—~,,OOO~,OOO o~

— O~ —m O 0O~ O RO~ O~ O, , O RO OOk, OO~ m I, E O, OO~ —,O O OO

—_— OO OO0 0O, O L0000 O, OO O PO FRP OO —R,O OO0 —,O L0000~ O~O O~

_—_— e, O OO F OO0 0O, O, O, O~ PO, P O00000 RO R OO0, O R OO0 —~,OO0O0O R~

SO O OO OO OO P OO ODODO OO0 OO O OO0 OO0O0OO0COOCO OO

SO DD DO~ DD PO PO RO, O, OO P OO, O, OO —~,OOOO

—_— O = L, OO0 OO OO0, OO0 O0OO0O0O0O P, OO0, OO0 O0O0COOCOoO OO oo

SO DD DD DO DO O PO DD DD OO~

—_ O = OO0 0 O, O MFEFEMFHFOFFRFMFRPFOFFR,OO0O0O0O RO —~,O RO —r—=rM—~,OO0O0OoOm~=F~,OO oo

SO O P DO DO~ OO R, P OR O, 00D, OO PO R OO~ OO0

—_— O = L O, 000,00 —,O =, ~MFF~FOOF~,FPFOFR,R P OO0OO0O0O RO —RLOO0O—r—~, OO0 O00O~r~,OOOo o~

— OO~ 00000~ OO0~~~ OO~ 00000000~~~ OFHROR 00000 —~,OO0O00~

—_ O = L O 00—, O, O, O, O FFFEMFEMEMFHEMRROOF, OO0 RO RO, OO0~ = OO0 O0COoO oo oo

SO DD DO~ O~ OO OP OO, O, O, OO0 O RO, 0000, OO0000

SO O OO OO PO PO, O, O O, RO L0000 P00 O0O P00, O, O~, OO0 —OO0Oo oo



91
93 A
94
95
96 A
96 B
97 A
97 B
97 C
101
102
103
104
105
106
107
108
109
110
111 A
113
114
116
117
118
119
120 A
120 B
122
123
125
126
127 A
129
131
132 A
132 B
133
135
136 C
138
139
140
141 A
143
144 A
147
148 A
148 B

Cuculidae
Cuculidae
Cuculidae
Tytonidae
Tytonidae
Tytonidae
Strigidae
Strigidae
Strigidae
Caprimulgidae
Apodidae
Apodidae
Apodidae
Apodidae
Hemiprocnidae
Alcedinidae
Alcedinidae
Alcedinidae
Alcedinidae
Alcedinidae
Alcedinidae
Alcedinidae
Alcedinidae
Meropidae
Coraciidae
Bucerotidae
Pittidae
Pittidae
Pittidae
Hirundinidae
Campephagidae
Campephagidae
Campephagidae
Campephagidae
Turdidae
Turdidae
Turdidae
Turdidae
Sylviidae
Sylviidae
Sylviidae
Sylviidae
Sylviidae
Sylviidae
Rhipiduridae
Rhipiduridae
Rhipiduridae
Rhipiduridae
Rhipiduridae

Eudynamys
Centropus
Centropus
Tyto

Tyto

Tyto

Ninox
Ninox
Ninox
Caprimulgus
Aerodramus
Aerodramus
Aerodramus
Collocalia
Hemiprocne
Alcedo
Alcedo
Alcedo
Ceyx
Halcyon
Halcyon
Halcyon
Tanysiptera
Merops
Eurystomus
Rhyticeros
Pitta

Pitta

Pitta
Hirundo
Coracina
Coracina
Coracina
Lalage
Saxicola
Zoothera
Zoothera
Turdus
Ortygocichla
Cichlornis
Acrocephalus
Cisticola
Megalurus
Phylloscopus
Rhipidura
Rhipidura
Rhipidura
Rhipidura
Rhipidura

scolopacea
ateralbus
violaceus
alba

aurantia
novachollandiae
meeki
odiosa
variegata
macrurus
orientalis
vanikorensis
spodiopygius
esculenta
mystacea
atthis
websteri
pusilla
lepidus
albonotata
chloris
saurophaga
sylvia
philippinus
orientalis
plicatus
superba
sordida
erythrogaster
tahitica
lineata
papuensis
tenuirostris
leucomela
caprata
heinei
talaseae
poliocephalus
rubiginosa
grosvenori
stentoreus
exilis
timoriensis
poliocephala
leucophrys
rufiventris
rufifrons
dahli
matthiae

ateralbus

alba
novachollandiae
novaehollandiae
novaeseelandiae
novaeseelandiae
novaeseelandiae

vanikorensis
spodiopygius

atthis
azurea

diops
chloris

superciliosus

sordida
sordida
erythrogaster
rustica

papuensis
tenuirostris
aurea

dauma
dauma

rubiginosa
whitneyi
arundinaceus

trivirgatus

rufiventris
rufifrons
rufidorsa
rufidorsa
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150
152 A
152 B
152 C
153
154
155
157
159
160
162 A
163
164
165
167 A
172
173
174
175 B
176
177 A
178 A
178 B
178 C
179
183
184 A
184 B
184 C
185
186
187 A
189
191
192 A
192 B
193
194

Monarchidae
Monarchidae
Monarchidae
Monarchidae
Monarchidae
Monarchidae
Monarchidae
Eopsaltriidae
Pachycephalidae
Pachycephalidae
Dicaeidae
Nectariniidae
Nectariniidae
Zosteropidae
Zosteropidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Estrildidae
Estrildidae
Estrildidae
Estrildidae
Estrildidae
Sturnidae
Sturnidae
Sturnidae
Sturnidae
Dicruridae
Dicruridae
Artamidae
Corvidae

Monarcha
Monarcha
Monarcha
Monarcha
Monarcha
Myiagra
Myiagra
Monachella
Pachycephala
Pachycephala
Dicaecum
Nectarinia
Nectarinia
Zosterops
Zosterops
Myzomela
Myzomela
Myzomela
Myzomela
Myzomela
Myzomela
Philemon
Philemon
Philemon
Melidectes
Erythrura
Lonchura
Lonchura
Lonchura
Lonchura
Aplonis
Aplonis
Aplonis
Mino
Dicrurus
Dicrurus
Artamus
Corvus

cinerascens
infelix
menckei
verticalis
chrysomela
alecto
hebetior
muelleriana
pectoralis
melanura
eximium
sericea
jugularis
atrifrons
griseotinctus
cineracea
cruentata
pulchella
erythromelas
sclateri
pammelaena
cockerelli
eichorni
albitorques
whitemanensis
trichroa
spectabilis
forbesi
hunsteini
melaena
cantoroides
feadensis
metallica
dumontii
hottentottus
megarhynchus
insignis

orru

manadensis
manadensis
manadensis

pectoralis

erythrothorax
sperata
jugularis
atriceps
griseotinctus
eques

cardinalis

lafargei

moluccensis
moluccensis
moluccensis

trichroa
spectabilis
spectabilis
spectabilis
castaneothorax
cantoroides
feadensis

hottentottus
hottentottus
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Malai
Ritter
Hein
Midi
Araltamu
Matenai
Tamum
Nup
Noru
Tambiu.
Tench
Unea
Witu
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Bismarcks (as
analyzed)

uleyg ManN

species
per island 126

Superspecies name in
Mayr and Diamond

(2002)
Number in Mayr and Diamond
islands
with
family genus species species

2 A Podicipedidae Tachybaptus  ruficollis ruficollis 6 1
4 Phalacrocoracidae Phalacrocorax melanoleucos 1 1
5 Ardeidae Butorides striatus 2 1
6 Ardeidae Egretta sacra 35 1
7 Ardeidae Ardea intermedia 3 1
8 Ardeidae Ardea alba 2 1
9 Ardeidae Nycticorax caledonicus nycticorax 22 1
10 Ardeidae Ixobrychus sinensis minutus 1 1
11 Ardeidae Ixobrychus flavicollis 16 1
14 Anatidae Dendrocygna arcuata bicolor 2 1
15 Anatidae Dendrocygna  guttata 2 1
16 Anatidae Anas superciliosa platyrhynchos 10 1
18 Accipitridae Aviceda subcristata cuculoides 8 1
19 Accipitridae Henicopernis  infuscata longicauda 2 1
20 Accipitridae Haliastur indus 26 1
21 Accipitridae Accipiter meyerianus gentilis 2 1
22 Accipitridae Accipiter novaehollandiae 15 1
25 Accipitridae Accipiter albogularis rufitorques 1 0
26 Accipitridae Accipiter luteoschistaceus 2 1
27 Accipitridae Accipiter princeps poliocephalus 1 1
28 Accipitridae Accipiter brachyurus cirrhocephalus 2 1
29 A Accipitridae Haliaeetus leucogaster leucogaster 23 1
30 Accipitridae Pandion haliaetus 24 1
31 Falconidae Falco peregrinus peregrinus 6 1
32 Falconidae Falco severus subbuteo 1
33 Falconidae Falco berigora 1 0
34 Megapodiidae Megapodius freycinet freycinet 36 1
35 Phasianidae Coturnix chinensis chinensis 8 1
1

36 Turnicidae Turnix maculosa sylvatica 2
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37 A
38
39
42
43
44
46
47
48
49
50
51
53
54 A
54 B
55
56
57
58
59
61
62
63 A
64
65
66
67 A
67 B
68 A
69
70
71
73
75
76
77
78 A
78 C
79 A
80
82
83 A
83 B
83 C
84
86
87

89

Rallidae
Rallidae
Rallidae
Rallidae
Rallidae
Rallidae
Rallidae
Jacanidae
Charadriidae
Recurvirostridae
Burhinidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Cuculidae

Gallirallus
Gallirallus
Rallina
Porzana
Poliolimnas
Amaurornis
Porphyrio
Irediparra
Charadrius
Himantopus
Esacus
Ptilinopus
Ptilinopus
Ptilinopus
Ptilinopus
Ptilinopus
Ducula
Ducula
Ducula
Ducula
Ducula
Ducula
Gymnophaps
Columba
Columba
Macropygia
Macropygia
Macropygia
Reinwardtoena
Chalcophaps
Henicophaps
Gallicolumba
Gallicolumba
Caloenas
Chalcopsitta
Trichoglossus
Lorius
Lorius
Charmosyna
Charmosyna
Micropsitta
Micropsitta
Micropsitta
Micropsitta
Cacatua
Eclectus
Geoffroyus
Loriculus
Cacomantis

philippensis
insignis
tricolor
tabuensis
cinereus
olivaceus
porphyrio
gallinacea
dubius
leucocephalus
magnirostris
superbus
insolitus
rivoli
solomonensis
viridis
pacifica
rubricera
finschii
pistrinaria
melanochroa
spilorrhoa
albertisii
vitiensis
pallidiceps
amboinensis
nigrirostris
mackinlayi
browni
stephani
foersteri
beccarii
jobiensis
nicobarica
cardinalis
haematodus
albidinucha
hypoinochrous
rubrigularis
placentis
bruijnii

galerita
roratus
heteroclitus
tener
variolosus

philippensis

eurizonoides
tabuensis
cinereus
akool

himantopus
magnirostris

hyogaster
rivoli
rivoli

pacifica
myristicivora
rufigaster
rosacea
pinon
bicolor
albertisii
leucomela

amboinensis
ruficeps
ruficeps
reinwardtii

albifrons
canifrons
erythroptera

ornatus
lory

lory
palmarum

pusio
alba

heteroclitus
aurantifrons

14

N

13

N = N

N =

16

15

12

25

17

26

28

11

20

18

16
10

16
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91
93 A
94
95
96 A
96 B
97 A
97 B
97 C
101
102
103
104
105
106
107
108
109
110
111 A
113
114
116
117
118
119
120 A
120 B
122
123
125
126
127 A
129
131
132 A
132 B
133
135
136 C
138
139
140
141 A
143
144 A
147
148 A
148 B

Cuculidae
Cuculidae
Cuculidae
Tytonidae
Tytonidae
Tytonidae
Strigidae
Strigidae
Strigidae
Caprimulgidae
Apodidae
Apodidae
Apodidae
Apodidae
Hemiprocnidae
Alcedinidae
Alcedinidae
Alcedinidae
Alcedinidae
Alcedinidae
Alcedinidae
Alcedinidae
Alcedinidae
Meropidae
Coraciidae
Bucerotidae
Pittidae
Pittidae
Pittidae
Hirundinidae
Campephagidae
Campephagidae
Campephagidae
Campephagidae
Turdidae
Turdidae
Turdidae
Turdidae
Sylviidae
Sylviidae
Sylviidae
Sylviidae
Sylviidae
Sylviidae
Rhipiduridae
Rhipiduridae
Rhipiduridae
Rhipiduridae
Rhipiduridae

Eudynamys
Centropus
Centropus
Tyto

Tyto

Tyto

Ninox
Ninox
Ninox
Caprimulgus
Aerodramus
Aerodramus
Aerodramus
Collocalia
Hemiprocne
Alcedo
Alcedo
Alcedo
Ceyx
Halcyon
Halcyon
Halcyon
Tanysiptera
Merops
Eurystomus
Rhyticeros
Pitta

Pitta

Pitta
Hirundo
Coracina
Coracina
Coracina
Lalage
Saxicola
Zoothera
Zoothera
Turdus
Ortygocichla
Cichlornis
Acrocephalus
Cisticola
Megalurus
Phylloscopus
Rhipidura
Rhipidura
Rhipidura
Rhipidura
Rhipidura

scolopacea
ateralbus
violaceus
alba

macrurus
orientalis
vanikorensis
spodiopygius
esculenta
mystacea
atthis
websteri
pusilla
lepidus
albonotata
chloris
saurophaga
sylvia
philippinus
orientalis
plicatus

erythrogaster
tahitica
lineata
papuensis
tenuirostris
leucomela
caprata

poliocephalus
rubiginosa
grosvenori
stentoreus
exilis
timoriensis
poliocephala
leucophrys
rufiventris
rufifrons

ateralbus
alba

novaehollandiae

novaeseelandiae

vanikorensis
spodiopygius

atthis
azurea

diops
chloris

superciliosus

sordida
erythrogaster
rustica

papuensis
tenuirostris
aurea

dauma
rubiginosa
whitneyi
arundinaceus

trivirgatus

rufiventris
rufifrons

rufidorsa
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150
152 A
152 B
152 C
153
154
155
157
159
160
162 A
163
164
165
167 A
172
173
174
175 B
176
177 A
178 A
178 B
178 C
179
183
184 A
184 B
184 C
185
186
187 A
189
191
192 A
192 B
193
194

Monarchidae
Monarchidae
Monarchidae
Monarchidae
Monarchidae
Monarchidae
Monarchidae
Eopsaltriidae
Pachycephalidae
Pachycephalidae
Dicaeidae
Nectariniidae
Nectariniidae
Zosteropidae
Zosteropidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Estrildidae
Estrildidae
Estrildidae
Estrildidae
Estrildidae
Sturnidae
Sturnidae
Sturnidae
Sturnidae
Dicruridae
Dicruridae
Artamidae
Corvidae

Monarcha
Monarcha
Monarcha
Monarcha
Monarcha
Myiagra
Myiagra
Monachella
Pachycephala
Pachycephala
Dicacum
Nectarinia
Nectarinia
Zosterops
Zosterops
Myzomela
Myzomela
Myzomela
Myzomela
Myzomela
Myzomela
Philemon
Philemon
Philemon
Melidectes
Erythrura
Lonchura
Lonchura
Lonchura
Lonchura
Aplonis
Aplonis
Aplonis
Mino
Dicrurus
Dicrurus
Artamus
Corvus

cinerascens

chrysomela
alecto
hebetior
muelleriana
pectoralis
melanura
eximium
sericea
jugularis
atrifrons
griseotinctus
cineracea
cruentata
pulchella
erythromelas
sclateri
pammelaena

whitemanensis
trichroa

melaena
cantoroides
feadensis
metallica
dumontii

insignis
orru

manadensis

pectoralis

erythrothorax
sperata
jugularis
atriceps
griseotinctus
eques

cardinalis

lafargei

moluccensis

trichroa

spectabilis 7*
castaneothorax

cantoroides
feadensis

hottentottus
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Malai
Ritter
Hein
Midi
Araltamu
Matenai
Tamum
Nup
Noru
Tambiu.
Tench
Unea
Witu
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Solomons (as
collected)

Number in Mayr and Diamond

29 A
29 B
30
31
32
34
36
37 A

family

Podicipedidae
Podicipedidae
Phalacrocoracidae
Ardeidae
Ardeidae
Ardeidae
Ardeidae
Ardeidae
Ardeidae
Ardeidae
Threskiornithidae
Threskiornithidae
Anatidae
Anatidae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Accipitridae
Falconidae
Falconidae
Megapodiidae
Turnicidae
Rallidae

genus

Tachybaptus
Tachybaptus
Phalacrocorax
Butorides
Egretta
Ardea
Ardea
Nycticorax
Ixobrychus
Ixobrychus
Threskiornis
Platalea
Anas

Anas
Aviceda
Haliastur
Accipiter
Accipiter
Accipiter
Accipiter
Accipiter
Haliaeetus
Haliaeetus
Pandion
Falco

Falco
Megapodius
Turnix
Gallirallus

species

ruficollis
novaehollandiae
melanoleucos
striatus

sacra
intermedia
alba
caledonicus
sinensis
flavicollis
moluccus
regia
superciliosa
gibberifrons
subcristata
indus
meyerianus
novachollandiae
fasciatus
imitator
albogularis
leucogaster
sanfordi
haliaetus
peregrinus
severus
freycinet
maculosa
philippensis

species
per
island
Superspecies name
in Mayr and
Diamond (2002)
islands
with
species
ruficollis 1
ruficollis 1
13
86
92
3
2
nycticorax 50
minutus 1
20
aethiopicus 2
leucorodia 1
platyrhynchos 32
gibberifrons 1
cuculoides 36
76
gentilis 3
28
2
3
rufitorques 35
leucogaster 1
leucogaster 56
65
peregrinus 1
subbuteo 8
freycinet 110
sylvatica 1
philippensis 8
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Rallidae
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Burhinidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
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Columbidae
Columbidae
Columbidae
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Columbidae
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Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Cuculidae
Cuculidae
Cuculidae
Cuculidae
Tytonidae
Strigidae
Strigidae
Podargidae
Caprimulgidae
Apodidae

Gallirallus
Nesoclopeus
Porzana
Poliolimnas
Amaurornis
Pareudiastes
Porphyrio
Esacus
Ptilinopus
Ptilinopus
Ptilinopus
Ptilinopus
Ptilinopus
Ducula
Ducula
Ducula
Ducula
Gymnophaps
Columba
Columba
Macropygia
Reinwardtoena
Chalcophaps
Gallicolumba
Gallicolumba
Gallicolumba
Microgoura
Caloenas
Chalcopsitta
Trichoglossus
Lorius
Charmosyna
Charmosyna
Charmosyna
Micropsitta
Micropsitta
Cacatua
Eclectus
Geoffroyus
Cacomantis
Chrysococcyx
Eudynamys
Centropus
Tyto

Ninox
Nesasio
Podargus
Eurostopodus
Aerodramus

rovianae
woodfordi
tabuensis
cinereus
olivaceus
sylvestris
porphyrio
magnirostris
superbus
greyii
richardsii
solomonensis
viridis
pacifica
rubricera
pistrinaria
brenchleyi
solomonensis
vitiensis
pallidiceps
mackinlayi
crassirostris
stephani
beccarii
salamonis
jobiensis
meeki
nicobarica
cardinalis
haematodus
chlorocercus
meeki
placentis
margarethae
bruijnii
finschii
ducorpsi
roratus
heteroclitus
variolosus
lucidus
scolopacea
milo

alba
jacquinoti
solomonensis
ocellatus
mystacalis
orientalis

philippensis
poecilopterus
tabuensis
cinereus
akool

magnirostris

purpuratus
purpuratus
rivoli

pacifica
myristicivora
rosacea
latrans
albertisii
leucomela

ruficeps
reinwardtii

canifrons

erythroptera

ornatus

lory
palmarum

pusio
tenuirostris

heteroclitus

ateralbus
alba
novaeseelandiae
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60
114

ocoocooo+HrHOHOOHHHEHHOOHOOHHHOOOOOHOHOOOOHMEHFOHOOOHORORRHOOO

HHHEHRROHORRHHEHHRERRRERHORRRLROOORKRKHHHEHRROKFRHEHORKHEOORERKEOHRKRHEREOHRKDO

oOoooo+HrOoOO0OH+HOOHHHOOOOOOHHHOOOOHOHOOOOHHHEHOHEHHEHOORHRHEHOREOOOO

O 0OO0O0O0OO0OHOOHFHFHLOOOOOOHHHOOOOHOFFOOOOHFEFOHOOORRIREOROOODO

oo+rHHOOHOOHHHHOOOOOHHHHOOOHHH,HHOOOHHOHOOOHRHHHEHOROOOO

O FHFHFHFHOFHOFHFRRERFEHFHOFLOFHORFEFFEHOOOORHHFEFOFHOOREFOFEFOOORRIEKMEOROORO

cocoocoo+HHOHrHrHOOHHHHOOOOOHHHOOOOHHHHHOOHHHHHEHH,OORHHHEHOROOOO

OO0 O0O0O0OO0O+HHOOHFHFEHLOOOOOOHHHOOOOHOFFOOOOHRHKEHEHREROOORREOROOODO

oOoooo0ooooooo+HooOk+HHHOOOOOHHHHOOOOHOHOOOOHHHFHEHH,OOOOH OOOOOO

HOOOKHKHKKHKOKRKHEHRERHKEKROKEKERREKKOROKRHREKEKEREME MKRRERREKMEOREKEOOR-EKIEKORRIHKIEREHRO

OO0 0000 O0OH+HOOKHFKFMEHHOOOOOHHHOOOOHROFH,ROOOORHFOKEHEHOORKREOROOOO

OO0OO0OO0O0O0OO0OH+HOOHHKHREREFERLOOOOOHKHHOOOOHHOFROOOOHEHOHOOORHRHREOROOOO

OO0OO0OO0O+rRrHOROFHKHRHHHOFROHKRLRHHEHRLOOOOKHKRLRHOKRHEHKHEHHORHOORKRRELEHOROOODO

OO0 0000000 HHHOOOOOOHKHHHEHHOOOOHHOOOOOHRHKHEKEHKEHKEOOOOOOOOOOOO

orr oo o0oOk+HrRrFHrH,OOKFHHFHOOOOOHHFHOHOORHHFHEFEFOOHMFEFOHMFH,OORHRHEOROOOO

OO0 O0OO0O0OO0O+HHOOOHOFRROOOOOHKEHHOOOORRERELOOOOHRHEKEOHKHKEOORHRREOROOOO

OO0 0000+ HOOOHOHOOOOOHHHOOOOHOH OOOOHHFHOFHOOORREFOROOOO

O+ O0OO0OO0OO0O+HHOOHHKHRHREREFERLOFHHOOOHKHHOOOHRHFHLOFRLOOOOHKEHOHOOOHRHRHREOROOOO

Or O0OO0OO0OO0O+HHROHKHRHHKHRHHOHOKRHHFEHLOOOKRHKREHRHORHORHORHOOKREKEREROROOO R

O OO0OO0OO0OO0OHOHKHHKEHHKHRHRERRERLOOOOOHHHOOOOHOFROOOOHRHEHOHOOOHRRHREOROOOHR

OO0 0000+ FOKFKFMKEEFHEHOOOOOHHHOOOOHHFEFOOOORHHFHOREMFEFOORRIEMEOREOOO R

O O0OO0O+HKFHOKFRKERHKEEKEFEHOOOOOHRMEHEHOOOHRHKEHEOOOORMEFORREOOHRRIEEMEOHROOO R

O OO0 O0OO0OH+HHFHFOOKHKHKEHHOOOOOHFHFHOOOORHFEFOREFEFORHFEFOKREMEHOORKRREOROOOO

O+ O0OO0OO0OO0O+HHOOHHKHFEHLOOHOOOHKFHHOOOORRELOFOOREOHKHKEOORHRREOROOOO

O 0O0OO0OO0OH+HHFHOOKKFMEFHOOOOOHHHOOOOHFHFEFOOOORHFHOKEMEFOORRIEMEOREOOO R

O OO0OO0OO0O+HHOOHHKHRERFERLOOOOOHHKHHOOOOHHOOOOOOHKEHOHOOORHRHREOOOOOO

OO0OO0OO0O+rRrHOHROHHHOHLOFLOORKHHOOKFRHHEHKRHHEHROFRRKRHRHORHOOOOHRHEKEKRERHKEEODO

OO0OO0OO0O+HHOOOHOHOFROOOOHHHEHHOOOORRERELOOOHKHHEOHKHMKREREROORREOROOOO

OO0 00O+ OHFHOODOODO0ODO0ODO0ODO0ODO0ODO0ODO0OOHFHFOOOFHFKEFEFEFOOORRKEMKEMREMEMEOOHOOOROOO

OO0OO0OO0OO0OHOHOOOOOHFHOHOOOOOHOOORKRRERERLOOOHKHHHEHOHKHOROOREREOROOOO

OO0 o0OO0O+HrHOHFHOOOODODODOODOOHOHRHHOOOOFHFEHFOOORKFEHFOFEHOHEHOOREE,OROOOO

OO0OO0OO0OHOOHOOOHRHHFHOOOOOOHKHHOOOOHHOFROOOOHRHKEHOHOOORHRHREOHROOOO



103
104
105
106
107
109
110
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113
114
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118
119
121
123
124
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127 B
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132 B
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Apodidae
Apodidae
Apodidae
Hemiprocnidae
Alcedinidae
Alcedinidae
Alcedinidae
Alcedinidae
Alcedinidae
Alcedinidae
Alcedinidae
Coraciidae
Bucerotidae
Pittidae
Hirundinidae
Campephagidae
Campephagidae
Campephagidae
Campephagidae
Campephagidae
Campephagidae
Campephagidae
Turdidae
Turdidae
Turdidae
Turdidae
Acanthizidae
Sylviidae
Sylviidae
Sylviidae
Sylviidae
Sylviidae
Sylviidae
Sylviidae
Rhipiduridae
Rhipiduridae
Rhipiduridae
Rhipiduridae
Rhipiduridae
Rhipiduridae
Rhipiduridae
Rhipiduridae
Monarchidae
Monarchidae
Monarchidae
Monarchidae
Monarchidae
Monarchidae
Monarchidae

Aerodramus
Aerodramus
Collocalia
Hemiprocne
Alcedo
Alcedo

Ceyx
Halcyon
Halcyon
Halcyon
Halcyon
Eurystomus
Rhyticeros
Pitta
Hirundo
Coracina
Coracina
Coracina
Coracina
Coracina
Coracina
Lalage
Zoothera
Zoothera
Zoothera
Turdus
Gerygone
Cichlornis
Cichlornis
Cettia
Acrocephalus
Phylloscopus
Phylloscopus
Phylloscopus
Rhipidura
Rhipidura
Rhipidura
Rhipidura
Rhipidura
Rhipidura
Rhipidura
Rhipidura
Clythorhynchus
Monarcha
Monarcha
Monarcha
Monarcha
Monarcha
Monarcha

vanikorensis
spodiopygius
esculenta
mystacea
atthis

pusilla
lepidus
leucopygia
chloris
saurophaga
bougainvillei
orientalis
plicatus
anerythra
tahitica
caledonica
lineata
papuensis
tenuirostris
salomonis
holopolia
leucopygia
heinei
talaseae
margaretae
poliocephalus
flavolateralis
whitneyi
llaneae
parens
stentoreus
poliocephala
makirensis
amoenus
leucophrys
cockerelli
drownei
rennelliana
tenebrosa
fuliginosa
rufifrons
malaitae
hamlini
cinerascens
erythrostictus
castaneiventris
richardsii
barbatus
browni

vanikorensis 47
spodiopygius 11
27

42

atthis 30
29

15

diops 8
chloris 88
78

2

45

31

brachyura 3
rustica 47
caledonica 6
52

papuensis 90
tenuirostris 45
tenuirostris 1
10

2

dauma 1
dauma 1
dauma 2
4

1

whitneyi 1
whitneyi 1
1

arundinaceus 5
trivirgatus 5
trivirgatus 1
1

110

rufiventris 17
spilodera 2
spilodera 1
spilodera 1
1

rufifrons 40
rufidorsa 1
nigrogularis 1
10

melanopsis 11
melanopsis 17
melanopsis 67
manadensis 12
manadensis 15
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Monarchidae
Monarchidae
Monarchidae
Monarchidae
Eopsaltriidae
Pachycephalidae
Pachycephalidae
Pachycephalidae
Dicaeidae
Dicaeidae
Nectariniidae
Zosteropidae
Zosteropidae
Zosteropidae
Zosteropidae
Zosteropidae
Zosteropidae
Zosteropidae
Zosteropidae
Zosteropidae
Zosteropidae
Zosteropidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Estrildidae
Estrildidae
Sturnidae
Sturnidae
Sturnidae
Sturnidae
Sturnidae
Sturnidae
Sturnidae
Sturnidae
Dicruridae
Corvidae

Monarcha
Myiagra
Myiagra
Myiagra
Petroica
Pachycephala
Pachycephala
Pachycephala
Dicaecum
Dicaecum
Nectarinia
Zosterops
Zosterops
Zosterops
Zosterops
Zosterops
Zosterops
Zosterops
Zosterops
Zosterops
Zosterops
Woodfordia
Myzomela
Myzomela
Myzomela
Myzomela
Myzomela
Myzomela
Stresemannia
Meliarchus
Guadalcanaria
Erythrura
Lonchura
Aplonis
Aplonis
Aplonis
Aplonis
Aplonis
Aplonis
Aplonis
Mino
Dicrurus
Corvus

viduus
ferrocyanea
cervinicauda
caledonica
multicolor
pectoralis
melanura
implicata
aeneum
tristrami
jugularis
metcalfii
griseotinctus
vellalavella
splendidus
luteirostris
rendovae
rennellianus
murphyi
ugiensis
stresemanni
superciliosa
cardinalis
lafargei
melanocephala
eichhorni
malaitae
tristrami
bougainvillei
sclateri
inexpectata
trichroa
melaena
cantoroides
feadensis
insularis
grandis
dichroa
metallica
brunneicapilla
dumontii
hottentottus
woodfordi

manadensis
rubecula
rubecula
rubecula

pectoralis

erythrothorax
erythrothorax
jugularis

griseotinctus
griseotinctus
griseotinctus
griseotinctus
griseotinctus
griseotinctus

superciliosa
cardinalis
lafargei
lafargei
lafargei
lafargei
lafargei

trichroa
castaneothorax
cantoroides
feadensis
feadensis
grandis
grandis

hottentottus
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Mbalava
Raza
Kokohale
Near Vatua
East of Nainuha
Talisondo
Mbikiki
Pakopako
Northwest of Samarai
North of Samarai
Marakumbo
Tokutoku
Patarekutu
Nusarua
Kiamba
Near Onduali
Near Vatua
Vesolo
Kalalahite
Mbareke
Kilivirae
Elosaghana
Kambomola
Niniru
Masighe
Little Huveananeka
Nusaveke
Near Pakepake
Kambotinoni
Malaghuna
Paravoe
Near Vesolo
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species per
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Superspecies
name in Mayr
and Diamond

Number in Mayr and Diamond (2002)
family genus species
islands with
species
Podicipedidae Tachybaptus
2 Podicipedidae Tachybaptus ruficollis 2 0 1 00 0 0O OOOOOO OO OTU OOOO OO OUOUOO OO OOUOUO OO OTGOTG OGO
4 Phalacrocoracidae Phalacrocorax  melanoleucos 13 0 1001 00O0OO0O10O0O0OO0OOWO0OT11011101010010 11
5 Ardeidae Butorides striatus 86 1 {11111 1011111190111 1111111111111
6 Ardeidae Egretta sacra 92 1 {1 1111111111 11111111111 11111 11
7 Ardeidae Ardea intermedia 3 1 1 00 0 0O OOOOOOO O OOOO OO OUOOO OO OOOOT1O0TOTGO
8 Ardeidae Ardea alba 2 1 1 0 000 OOOOOOOOOOOOO OO OOOOOOOOOOOOOQO0OTDO
9 Ardeidae Nycticorax caledonicus nycticorax 50 1 i 1111111111111 1111 11 111 1 1 1 1 11
10 Ardeidae Ixobrychus sinensis minutus 1 0 100 00 OOOOOO OO OOUO OO OO OOUOO OO OOUOO OO OO OTGOTGO
11 Ardeidae Ixobrychus flavicollis 20 O i1 001 100O0100O0O0T1100O01111110010000
12 Threskiornithidae Threskiornis moluccus aethiopicus 2 0 0O 0O0O0OOTOOOUOOO OO OOO OGO OOOTOOO OO OOOTUOOTO OTGOTGO0ODO
13 Threskiornithidae Platalea regia leucorodia 1 0 0 00OOOOOO O ODOO OO OO OUOOO OO OTUOOO OO OO OTUO0OOOTO OT 0O
16 Anatidae Anas superciliosa platyrhynchos 32 1 i1 0111110111101 1 11111111111 1 11
17 Anatidae Anas gibberifrons gibberifrons 1 0 0 00O0OOOOOO O OO OO OO OUOOO OO OOO OO OO OTUO0OOUOUOT 0O
18 Accipitridae Aviceda subcristata cuculoides 36 1 i 1111100110111 1111111011 11 101
20 Accipitridae Haliastur indus 76 1 1 1111111111 11111111111 1111111
21 Accipitridae Accipiter meyerianus gentilis 3 0 00O0OOOOOT11O0OOOT11O0O0OTOT11O0O0O0OTO OO OO OOTO OO OT 0O
22 Accipitridae Accipiter novaehollandiae 28 1 i 11111 0010010101111 1110110000
23 Accipitridae Accipiter fasciatus 2 0 0O 00O0OOTOOOUOOO OO OOO OGO OOO OGO OOO OO OOOTUOOTOTGOTGOODO
24 Accipitridae Accipiter imitator 3 0 1 0011 00O0O0OO0OO0OO0OO0OOOO®OOOOOTUOODOOO OO OTUOTU OGO
25 Accipitridae Accipiter albogularis rufitorques 35 1 i 11111001090 111011 1111101 11101
Accipitridae Haliaeetus
29 Accipitridae Haliaeetus leucogaster 57 1 {1 1111111111 11111111111 11111 11
30 Accipitridae Pandion haliaetus 65 1 i 1111111111111 1111 11 111 1 1 1 1 1 1
31 Falconidae Falco peregrinus peregrinus 1 0 0 00OOOOOT11O0OOO OO OOU OO OO O®OOUO OO OO OOOUO OO OTG 0O
32 Falconidae Falco severus subbuteo 8 1 i1 00110001 0O0O0OO0OO0OO0OO0OT11O0O0O0OTUO0UO0OO0OUOT1O0TO0OSTO
34 Megapodiidae Megapodius freycinet freycinet 110 1 i 1111111111111 111111 1 11 1 11 1 11
36 Turnicidae Turnix maculosa sylvatica 1 0 0 00OOOOOTZ1O0UOO OO OO OU OO OO OO O OOO OO OO OO OOTOTO OT 0O

Rallidae Gallirallus
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83
85
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87
89
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91
93
95
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102

Rallidae
Rallidae
Rallidae
Rallidae
Rallidae
Rallidae
Rallidae
Burhinidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Columbidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Cuculidae
Cuculidae
Cuculidae
Cuculidae
Tytonidae
Strigidae
Strigidae
Podargidae
Caprimulgidae
Apodidae

Gallirallus
Nesoclopeus
Porzana
Poliolimnas
Amaurornis
Pareudiastes
Porphyrio
Esacus
Ptilinopus
Ptilinopus
Ptilinopus
Ptilinopus
Ptilinopus
Ducula
Ducula
Ducula
Ducula
Gymnophaps
Columba
Columba
Macropygia
Reinwardtoena
Chalcophaps
Gallicolumba
Gallicolumba
Gallicolumba
Microgoura
Caloenas
Chalcopsitta
Trichoglossus
Lorius
Charmosyna
Charmosyna
Charmosyna
Micropsitta
Micropsitta
Cacatua
Eclectus
Geoffroyus
Cacomantis
Chrysococcyx
Eudynamys
Centropus
Tyto

Ninox
Nesasio
Podargus
Eurostopodus
Aerodramus

woodfordi
tabuensis
cinereus
olivaceus
sylvestris
porphyrio
magnirostris
superbus

solomonensis
viridis
pacifica
rubricera
pistrinaria
brenchleyi
solomonensis
vitiensis
pallidiceps
mackinlayi
crassirostris
stephani
beccarii
salamonis
jobiensis
meeki
nicobarica
cardinalis
haematodus
chlorocercus
meeki
placentis
margarethae
bruijnii
finschii
ducorpsi
roratus
heteroclitus
variolosus
lucidus
scolopacea
milo

alba
jacquinoti
solomonensis
ocellatus
mystacalis
orientalis

philippensis
poecilopterus
tabuensis
cinereus
akool

magnirostris

purpuratus
rivoli

pacifica
myristicivora
rosacea
latrans
albertisii
leucomela

ruficeps
reinwardtii

canifrons

erythroptera

ornatus

lory
palmarum

pusio
tenuirostris

heteroclitus

ateralbus
alba
novaeseelandi
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Apodidae
Apodidae
Apodidae
Hemiprocnidae
Alcedinidae
Alcedinidae
Alcedinidae
Alcedinidae
Alcedinidae
Alcedinidae
Alcedinidae
Coraciidae
Bucerotidae
Pittidae
Hirundinidae
Campephagidae
Campephagidae
Campephagidae
Campephagidae
Campephagidae
Campephagidae
Campephagidae
Turdidae
Turdidae
Turdidae
Turdidae
Acanthizidae
Sylviidae
Sylviidae
Sylviidae
Sylviidae
Sylviidae
Sylviidae
Sylviidae
Rhipiduridae
Rhipiduridae
Rhipiduridae
Rhipiduridae
Rhipiduridae
Rhipiduridae
Rhipiduridae
Rhipiduridae
Monarchidae
Monarchidae
Monarchidae
Monarchidae
Monarchidae
Monarchidae
Monarchidae

Aerodramus
Aerodramus
Collocalia
Hemiprocne
Alcedo
Alcedo

Ceyx
Halcyon
Halcyon
Halcyon
Halcyon
Eurystomus
Rhyticeros
Pitta
Hirundo
Coracina
Coracina
Coracina
Coracina
Coracina
Coracina
Lalage
Zoothera
Zoothera
Zoothera
Turdus
Gerygone
Cichlornis
Cichlornis
Cettia
Acrocephalus
Phylloscopus
Phylloscopus
Phylloscopus
Rhipidura
Rhipidura
Rhipidura
Rhipidura
Rhipidura
Rhipidura
Rhipidura
Rhipidura
Clythorhynchus
Monarcha
Monarcha
Monarcha
Monarcha
Monarcha
Monarcha

vanikorensis
spodiopygius
esculenta
mystacea
atthis

pusilla
lepidus
leucopygia
chloris
saurophaga
bougainvillei
orientalis
plicatus
anerythra
tahitica
caledonica
lineata
papuensis

holopolia
leucopygia

poliocephalus
flavolateralis

parens
stentoreus

amoenus
leucophrys
cockerelli

fuliginosa
rufifrons
malaitae
hamlini
cinerascens

vanikorensis
spodiopygius

atthis

diops
chloris

brachyura
rustica
caledonica

papuensis

tenuirostris

dauma

whitneyi
arundinaceus

trivirgatus

rufiventris

spilodera
rufifrons

rufidorsa
nigrogularis

melanopsis

manadensis

47
11
27
42
30
29
15

88
78

45
31
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90

46
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Monarchidae
Monarchidae
Monarchidae
Monarchidae
Eopsaltriidae
Pachycephalidae
Pachycephalidae
Pachycephalidae
Dicaeidae
Dicaeidae
Nectariniidae
Zosteropidae
Zosteropidae
Zosteropidae
Zosteropidae
Zosteropidae
Zosteropidae
Zosteropidae
Zosteropidae
Zosteropidae
Zosteropidae
Zosteropidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Estrildidae
Estrildidae
Sturnidae
Sturnidae
Sturnidae
Sturnidae
Sturnidae
Sturnidae
Sturnidae
Sturnidae
Dicruridae
Corvidae

Monarcha
Myiagra
Myiagra
Myiagra
Petroica
Pachycephala
Pachycephala
Pachycephala
Dicacum
Dicacum
Nectarinia
Zosterops
Zosterops
Zosterops
Zosterops
Zosterops
Zosterops
Zosterops
Zosterops
Zosterops
Zosterops
Woodfordia
Myzomela
Myzomela
Myzomela
Myzomela
Myzomela
Myzomela
Stresemannia
Meliarchus
Guadalcanaria
Erythrura
Lonchura
Aplonis
Aplonis
Aplonis
Aplonis
Aplonis
Aplonis
Aplonis
Mino
Dicrurus
Corvus

viduus

multicolor
pectoralis
melanura
implicata

jugularis
metcalfii

murphyi
ugiensis
stresemanni
superciliosa
cardinalis

bougainvillei
sclateri
inexpectata
trichroa
melaena
cantoroides

metallica
brunneicapilla
dumontii
hottentottus
woodfordi

manadensis

rubecula

pectoralis

erythrothorax
jugularis

griseotinctus

superciliosa
cardinalis

lafargei

trichroa
castaneothorax
cantoroides

feadensis

grandis

hottentottus

30

57

22

13
129

18
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Talisondo
Mbikiki
Pakopako
Northwest of Samarai
North of Samarai
Marakumbo
Tokutoku
Patarekutu
Nusarua
Kiamba
Near Onduali
Near Vatua
Vesolo
Kalalahite
Mbareke
Kilivirae
Elosaghana
Kambomola
Niniru
Masighe
Little Huveananeka
Nusaveke
Near Pakepake
Kambotinoni
Malaghuna
Paravoe
Near Vesolo
Bagora
Samarai
Tapanu
New 2
New 1
Nusalavata Near New Georgia
Kundu-kundu
Kotcha Near Guadalcanal
Nugu
Dalakalonga In the Florida group
Nusave In the Shortland group
Elo
Kukuvulu
Kanasata
Kicha Near Gatukai
Nukumanu
Tauu
Kilinailau
Sikaiana
Ontong Java
Fead
Nissan
Bellona
Rennell
Borokua
Gower
Ramos
Mono

Santa Catalina

5 6 6 8 7 6 7 6 6 8 8 9 9 7 9 91211

5 5 9

5

3 3 3 6 5

384116 2514381729 9 9 6 3 2 415 610 14 33 10 8 14 14 915 9 13 19 21

0 00 O0OOOOOTOOOOOOOOOOO OO OOOOOOO OO OOOTOOO OO OO OOOTOOO OO OOOTOOTOTO OO OO OTODTO
0o 00 O0OOOOOOOOOOOOOOOO OO OOOOOOOOOOOOOOODOOOOOOOOOOOO OO OO ODO OGO

1

1
0 00 OO OOOTUOTU OTU OO OO OO

0 0 0 0 O
0 0 0 0 O

0 0 0 1
1

1
1

0 0010 O0O0OO0OTO0OTO0OTGO1
1

0 00 0O O0OOO0OO0OTUOOTGO1

1

1

0

0 0 0 0 1

0 1

1

0 0 O

1 0 0

1 0 0 001 00 O0O0O 1

1

0 0

0 0 001 0O 0

1
0O 0 0O0OOOODOSOOTO OO OO OOOOO OO OO OO OO OOOOTO OO OO OO OOTOTOOO OO OOOTOOOO OO OOODOTOTO OO OO OOOTOTUOTOTQOTGOTO

0o o0 0O0OOOOOOOO OO OO OOOOOOOOOOOOOOOOOOOOOOOODOOOOOOODOOOOOOOODOODTOT®OTO

0 00 O0OOOODOTU OO OO OO OOOOTUOOUO OO OOOOTUOTOTQOTU OO

0 00 O0OOOODOTU OT1O0O0O0OTUO0ODO0OTODTOT® OOUO1

1

1

0 0
0o o0 0O0OOOOOOOO OO OO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOODOODQOT®OTO

0 0 0 0 O
0 0 0 0 O
0 0 0 0 O

0o 00 O0OOOODOOO OO OO OOOOSO OO OO OO OOOOTO OO OO OO OO OOOTOTO OO OO OOOOTUOTOTUOTUOTO

1

0 00 0 0 O0 0O

1

1
1
1
1
1

o 00 O0OOOOOOOO OO OO OOOOOOOOOOOOOOO OO OOOOOOOOODOOOOOOOODODODOTUOTDO

0 00 O0OOOODOTOOTOOOOOTOOOOOOOTOOO OO OO OOOTOOO OO OO OOTOTOTO OO OO OOOTOTOTOTO OO OO OOTO

0 00 O0OOOOOOOOOOOOOOOOOOOOOOOOOTODOOOO OO OO ODTGOUDTO

1
0 00 O0OOOOOTOOO OO OOOOTOOOOOOOOOO OO OO OOOTOOO OO OO OOOTOOO OO OOOTOOTOTO OO OO OO0ODTO

0 0 00O 0O O OOO0OTUOTG OO

1 0 0 O
0 0 0 0 O

1

0 00 O0OOOOOOOOOOOOOOOOOOOOOOOOOTODOOOO OO OO ODO0ODTO

0 00 O0OOOOOTUOOTO OO OO OO OO OO O0OI1

1

0

0 0 0 0 0 1

11

0 0 1

0 00 0 0 0 0 1

0 1

10 0 001 00 O0O01

0

1

0 0 0 0 0 0 1

1

0 0
0o 0 0O0OOOOOOOOO OO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOODOODQOT®OTO

0

0 0 0O0OOOTOOTOOOOOOOOOTOOOOOOOOOOOOOOOOO OO OOOOOOOOOOTOTOTO OO OOTOOTQOTGOTOo

1

o 00 O0OOOOOTOOO OO OO OOOOOOOOOOOOOOO OO OOOOOOO OO OODOOOOOOOODODODOTUOTDO

1

1
0o 0 0O0OOOOOSOO OO OO OOOOOOTO OO OO OOOOOO OO OO OO OOTOOO OO OO OO OOTOOOO OO OOOTOTOTO OO OO OOOOTUOTOTQOTGOTO

0 0 0 0 O

0o 00 O0OOOOOSOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOODOOOOO OO ODO0ODTO

1

0 0

0o 00 O0OOOOOOOO OO OO OOOOOO OO OO OOTUOOOTQOTU OO

0o 1 1 1
1

1

1 0 0 0 0 1
0 0

1

1

0 0 00O 0O O OOTO0OTPO
0o o0 0O0OOOOOOOO OO OO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOODOOTQOT®OTO

0 00 O0OOOODOTOOTO OO OO OOOOO OO OO OO OOOOOO OO OO OO OOTOOO OO OO OOOTOOOO OO OOODOTOTOOOOOOTUOTOTQOTGOTO

0 0 00O 1 00 O0O0TO0OTO
1

1

0O 00 O0OOOOOTUOUOUO OO OO OO OOTUOOTO OO OO OO ODTO0OTO

1

0 0 0 O

0 0 0 O

1

1

1

1

0 01 0O0OO0OT1TO0O0T1T1O0TDO0

0 00 0O O0OOO0OTO 01

1 1

1

1 0 01 1 00

1
0 00 O0OOOODOTOOTO OO OO OOOOOTOO OO OOOOOOO OO OO OOTOOO OO OO OOOTOOOO OO OOOOTOTO OO OO OOOOTUOTQOTQOTGOTO

0 0



0 0 0O0OOTOOOOOOOOOOOOOOOOOOOOOOOOODOOODOOOOOODOOOOOODOOTODOTOOODTUOTGOTDO
0o 0 0O0OOOOOTOOOOOOOOOOOOOOOOOOO OO OOTOOOO OO OO OOTOOOOOOOOOOOOOOODODOTQOT® OO

0 0 0 0O

1

0 o0o0O0OOOOOOOOOOOOOOOSOOOOOOOOOOOOOOOOOOOOOOOTOOOOOTOO0OTGO0OTO

1

0o 0 0O0OOOOOSOOTO OO OO OOOOOOO OO OOOOOOO OO OO OOTOOOOOOOTOOOOOOOOOOOOOOODODOTQOTG OO

0 00O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOTUO0OOQOTQ OO

00 0O0OOOOO OO OOTU OO OTUO OO0 1

1

0
0o o0 0O0OOOOOTOOTO OO OO OOOOOOO OO OOOOOOO OO OO OOTOOOOOOOTOOOOOOOOOOOOOOODODOTQOT® OO

1

1
1

0 0 0 O

0 1

1
1

0 0 01 0 00O

1

00 0O0OO0OOOO OO OOTOTUO OO OO OO

10 0 1 0 0 1
0 0 1 0 O

00 0 O0OO0OTO0O 1

1

0 0
0 0 0 0O 0O OO0 O0O0

0 0 0 0 0 O

0 00 0O 0O O O0OO0OTO0OTO0OSTP O

0 00 0 0O O O0O01

1

0 0

1

0 1

1

0 o0oo0O0OOOOOOOOOOSOOOOOSOOOOOOOOT1 0OOOOOOOOOOOOOOOOOOOTOOOOO0OTGO0ODTO

1

0

0 00O0OOOOOOOOOOSOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOOOTOO0OTGO0OTO

00 1 0 1 1
0 0 0 0 0 1
1

0 00 O0OOOOOTOOOOOOOOOOO OO OOOOOOO OO OOOOOOOOOOOOOOOOOTODOTQOT®OTO

00 0O0OOOOOO OO OOTU OO OO OO OO

00
00 0O0OOOOOO OO OOTU OO OO OTO0ODTO

1

00 0O0OOOOOO OO OOUOOO OO OOTUOOTO OTO0OTO

000 O0OO0OO0OTU OTU O 1

1

0 0 O

1

o 00 O0OOOOOOOOOOOOOOOO OO OOOOOOO OO OO OOTOOOO OO OOOODOTOTQOTU OO

1 0 0 1

1

0 0 O

100 0 0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOTGO0O1

1

1

0 00 1 1 0O 0

1

0 0 00 0 01

1

00
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOOOOO0OTGO0OTO0

00 O0OOOTOOOOOOOOOOOOOOOOOOSOOOOOOOOOOOOTOOOOOOUOOOUOOOTOOOTUOOTUOTGOTGO0ODO
0O 0 0O0OOTOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOOOODOOOOTUOTQOTO0ODO

1

0o 00 O0OOOOOTOOOOOOOOOOOOOOOOOOO OO OOOOOOOOOOTOOOOOOTOTOOOOOODTO0ODTO

11

0

0 00O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOO0OOQOTQ OO

1

0 0 0 0 OOOTOTG OO
0 00 O0OOOOOTOOTOOOOOOOOOOOOOOOO OO OOOOOOO OO OOOOOOO OO OOOOOTOOOOODOTODUOTG OO

11

1

1

0 00O0OOOOOOOOOOOOOOOOOOOOOOOOOOTQODQOTQ OO

00 11 00 01

0 0 00 0 0 1

0 0 0 1
0 1

1
1

0 00 O0OOOOOOOOOOOOOOOOOOOOOOO OO OOOOOOOOOOOOTO OO OO OOOTODOTQOT® OO

1

1

0 0 O

0

0 00O0OOOOOOOOOOOOOOOSOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOTOTO0OTO

1

0

00 0OOOTOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOUOOOTOOOTUOOTOTGO0OTGO0ODO
0O 0 0O0OOTOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOODOOOOOODOTOODOTUOTQO0OTGOODO

1 0 0O

1

0 00 O0OOOODOTUOOO OO OOOTOTO OO OO OO OO OO O0OTO

0 00 O0OO0OO0OTO0OTU OO

1
1
1

11
1

1

1

10 0 01 00 0O
11

0

1

00
0 00 0O O0OO0OTO O

0 00 0O 0 O0 0O

1 0 0
0 1

1
1

101 00
1

1

0 0
0 0 0 O

1
1

0 1
1

1
1

1 0 0
0 0 O

00

0

1

0 0 0 O 0 0 00 0 0O

0 0 00O 0O O OOO0OTP O

11

0 0 1

1

1

0 0 0 O
0o 0 0O0OOOOOTOOTOOOOOSOOOO OO OOOOOOOO OO OOTOOOO OO OO OOTOOOOOOOOOOOOOODODOOTUOTG OO

0 00 0O O0OTUO O

0 00O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTO OO O0OTGO0OTO

1

1

0 00OOOOOOOOOOOOOOOSOOOOOOOOOOOOOOOOOOOOOOOTOOTGO0OOQOTQO0ODO

1

1

00 O0OO0OOTOOOOOOOOOOOOOOOOOOSOOOOOOOOOOOOTOOOOOOUOOOUOOOUOOOTUOOTOTGOTGO0ODO
0O 0 0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOODOTUOTQO0OTOODO

0 0 0 0 O

0 00 O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOTOOODO0ODTO

1

0

10 0 0 1

0 0 0 0 0 1

0 0 1

00 0O0O0OO0OTOO OO OO OO0 1

1 1 1

0 0 01 0 01

1

000 O0OOOTOO OO OO OOTU OTQ OO

1
0 0 1
0 0 0 0O

0o 0 0O0OOODOTOOOOOOOOOOOOOOOOOOOOOTOOOOOOOTOOOOOOOSOOOO OO OO ODO0ODTO

0 00O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOQOOQOTQ OO

000 O0OOTOO OO OO OO OO0 1

1

0o 00 O0OOOOOTOOTO OO OO OOOOOOO OO OOOOOOOO OO OOTOOOOO OO OOTOOOOOOOOOOOOOOODODOTQOTG OO

0 0 0 0O

1

0 00OOOOOOOOOOSOOOOOOOOOOOOOOOOOOOOOOOSOOOOOOOOO OO OO O0OTGO0OTO

1

1

0 00 O0OOOOOTOOOOOOOTOOOO OO OOOOOOOOOTOTOOOO OO OO ODTO0ODTO

0 00 O0OOOOOTU OO OO OO OO OUOTODTO0OI1

1

000OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOQOOQOTQO0OO

1
1

0 00 O0OOOOOOOOO OO OOOOOOO OO OOOOOOO OO OOOOOOOOOOOOOOOOOTODOTQOT® OO

11

1

0 0 0 O

0 00O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOTOO0OTGO0ODTO
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOTOTQO0OTGO0OTO
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOQOTQOTQO OO

0 00 O0OOOOOTOO OO OO OO OOOOTO OO OO OO OOO OO OTQOTGO0OSO

1

0 00 O0OOOTOOTOOOOOOOOOOO OO OOOOTOTOTGOO® OO

1

1

0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOTQOTQOTQO0OTO



0 00O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOOQOTQO0OO

000 O0OO0OO0OTU OOU O 1

1 1 1

0 0 0 1
0o 0 0O0OOOOOTOOOOOOOOOOOOOOOOOOO OO OOTOOOO OO OO OOTOOOOOOOOOOOOOOODODOTQOT® OO
0 0 O
1
0

1

0 00O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOOOOOOOTOTO0OTO

0 00 O0OOOOOOOOOOOOTOOO OO OO OOOOOO OO OOOTOTOOTO OO OO OO O0OTO

1 1 1
1

0

1

0

0
0

1
1

0 0 00O 0O O OOTO0OTPO

1

0 0 0 O

00 0O0OOOOOO OO OOTUOO OO OO OO

000O0OOOOOOOOOOOOOOOOOOOOOOTQOTQOTGO0OT1

0 0 0 0 0 1

1

0o o0 0O0OOOOOTOOTO OO OO OOOOOOO OO OOOOOOO OO OO OOTOOOOOOOTOOOOOOOOOOOOOOODODOTQOT® OO
0O 0 0O0OOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOOOOOOODOOODODUOTQO0OTGO0ODTO
0o 0 0O0OOOOOSOOO OO OO OOOOOOO OO OOOOOOO OO OO OOTOOOOOOOTOOOOOOOOOOOOOODODOOTQOTGOTO

1
1

0 01 0 0O

0 0 0 0 0 1

0 0 0 1
0 1

1
1

100 01 1 0 0 O0OO0O0OOTOTO
0 0 00 1 1 0 0O

1
1

0 0

0 0

0 0 0 1
0 0 0 0 0 1

1

0

0 0

0 0 00O 0O O OO0OO0OTUO0OTOSTO O 1

0

1

1 0 0O

1

1

1

0 0 0 1

1
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOTQOTQOTQO0OTO

0o 00 O0OOOOOTOOOOOOOOOOOOOOOOOOO OO ODOOOOOOOOOTOOOOOOOTOOO OO OO OO ODTO0ODTO

0 1

1

0 00OOOOOOOOOOOOOOOSOOOOOOOOOOOOOOOOOOOTOO0OTGO0OTO0

000 O0OO0OO0OTU OOU O 1

1

0 0
0 00 O0OOOOOTOOO OO OO OOOOOOO OO OOOOOOO OO OO OOTOOOOOOOTOOOOOOOOOOOOOOODODOTQOTG OO

0 00OOOOOOOOOOOOOOOOOOOOOOOTOTO0OTO

0 1

0 0 0 0 0 1

0 00 O0OOTOTU OU OO O 1

1

1.0 0 0 0 O
0o 0 0O0OOOOOSOOO OO OO OOOOOOO OO OOOOOOOO OO OOTOOOOO OO OOTOOOO OO OOODOOOOOOODODODOTQOTG OO
0 0 0 0 O

1

0 0 O

0 00O0OOOOOOOOOOSOOOOOOOOOOOOOOOOOOOOOOOOOOOOOSOOTQO0OTGO0OD1

1

1

11

0o 0010O0O0OO0OO0OO0OT11O0O0O0TO0TG0LTGOoO1

1

0 00 OO OOOTU OO OO OO OOOOTUOTGOO

0 0 0O0OOOOOTOOOOOOOOOOOOOOOOOOT1 OOOOOOOOOOOOOOOOOOOOOOOO0OOQO0OTGO0OTO

1

0

0O 0 0O0OOTOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOOOOOOODOTOTQOTQOODO
00 0O0OOTOOOOOOOOOOOOOOOOOOTOOOOOOOOOOOOTOOOOOOUOOOUOOOUOOOTUOOTOTGOTGO0ODO

0 0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTQOTQOTGO0ODO

0 0 0 0 O
0 0 0 0 O

00 O0OOOTOOOOOOTOOOOOOOOOOOOTOOOOOOOOOOOOOOOUOOOTOOUOTUOOTUOTO0OTO0ODO
00 0O0OOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOODOOOOOODOOOODTUOTGOTQOODO

1
1

0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOQODQOTQO OO
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO OOOOOTOTOTO0OTGO0OTO
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOQOTQOTQO0OO

0O 0 0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOODOOTODODTOTQOTGO0ODO
00 O0OO0OOTOOOOOOOOOOOOOOOOOOSOOOOOOOOOOOOTOOOOOOUOOOUOOOUOOOTUOOTOTGOTGO0ODO

0 0 01 00

1

0 000 OOOOTU OO OO OTG O 1
0o 00 O0OOOOOTOOTOOOOOOOOOOOOOOOOO OO OOTOOOOO OO OOTOOOOOOOOOOOOOOODODOTQOTG OO

1

1

0 0o0O0OOOOOOOOOOOOOOOSOOOOOOOOOOOOOOOOOOOOOOOTOOOOOTO OO O0OTGO0OTO

1

0 0 0 0O

0o 00 O0OOOOOTOOTO OO OO OOOOOOO OO OOOOOOOO OO OOTOOOOO OO OOTOOOOOOOOOOOOOOODODOTQOTG OO

0 00O0OOOOOOOOOOOOOOOOOOOTO OO OO O0OTQO0OTO

10 0 1 1

0 0 0 0 O

1

0 00 O0OOOOOTUOOO OO OO OO OTU OO OO
0o 00 O0OOOOOTOOOOOOOOOOOOOOOOOOO OO OOTOOOOOOOTOOOOOOOOOOOOOOODOOTQOT®OTDO

0 0 0 0O

1

0 00O0OOOOOOOOOOOOOOOSOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOO0OTGO0OTO

1

o 00 O0OOOOOOOOOOOOOOOOOOOOOOO OO OO OOTOOOO OO OOOTODOTUOTQOTU OO

11

1

11

0 0 0 0 0 1

1

000 O0O0OO0OTO0OT O 1

0 0 0 0 0 1

11

1

00 0O0OOOTOOO OO OO OTU OOQ O1

1



100 00 O0OOOOOOOOOOOOOOOOOOOOOOTOO

1

0 00O0OOOOOOOOOOOOOOOOOOOO OO OO O0OTGO0OTO

0 00 O0OOOOOTOOUO OO OOOOTOOTO OO OOOOTOTQOTQOTG OO

1

10 0 00 010 01

1

0 00 0O 0O OO0OO0OTUO0OTGO 1

0 0 0 1

1
000OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTQOTQOTQO0OO

0 0 0 0 O

0o 00 O0OOOOOOOTOOOOOOOOOOOOOOOO OO OOOOOOOODOOOOOOOOTOOOTOOODO0ODTO

1

0 00OOOOOOOOOOOOOOOOOOOOOOOTOTO0OTO

1

1000 0 OOOOOTZ11O0O0OO0OTO OO OO OTU O 1

0 00 0O O0OTUO O

0o 0 0O0OOOOOSOOO OO OO OOOOOOO OO OOOOOOO OO OO OOTOOOOOOOTOOOOOOOOOOOOOODODOOTQOTGOTO

0 00 O0OOOODOTUOOUO OO OOOOTOOTO OO OO OOTOTOTOTQOTG OO

0 0 0 1

1

0 00 O0OOOOOOOOO OO OOOOTOOO OO OO OO ODO0OTO

0 0 00 0 0 1

1

0 0
0o 0 0O0OOOOOSOOOOOOOOOOO OO OOOOOOOO OO OOTOOOOO OO OOTOOOOOOOOOOOOOOOTODOTQOTG OO

0 00 O0OOOOOOOOOOOOOOOOOOOOOOO OO OOOOOOOOOOOOOOOOODODOTUOT® OO

0 1

1

0 0 0 0 O

0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOTQOTQOTQO0OO
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTO0OTO0OTO0OTGO0OTO
000OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOQOTQOTQO0OTO

0 0 0 0 O
0 0 0 0 O

0 0 O0OOOTOOOOOOTOOOOOOOOOOOOOOOOOOOOOOOOOOOUOOOTOOOTOOTUOTO0OTO0ODO
0O 00O0OOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOOOOOOTODOUOOODOTUOTQOTQ OODO

1
1

0 00 O0OOOOOTUOUOUO OO OOOOTUOTGOSO

0 00 0 0O O O0O01

0o 00 O0OOOTODOTOOOOOOOTOOOO OO OOOOTOTQOTQOTO®O1

1

0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOQODQOTQO OO
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO OOOOOTOTOTO0OTGO0OTO
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOQOTQOTQO0OO
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOTOTO0OTGO0OTO
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOTQOTQOTQO0OO

0 00 0O 10 0O0O0TUO0OTUO 1

1

0

0 0 0 1 0O

1

0 0 00 0 0 01

1

0o 00 O0OOOODOTOOOOOOOOOO OO OO OOOOOO OO OO OOTOOOOOOOTODOOTO OO OO OO O0ODTO

0 1 1

1

0 0 0 0 O

0 00 O0OOOOOTOOOOOOOSOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO OO OO OO OOTQO0ODTGO0OTO

1
1

0
1

0 0 0 O

0 0O0OOOOOOOOOOOOOOOOOOOOOOOOOOQOTQOTGO0O1

1

10 0 0 1 0 01 00 01

0 0 0 O
0o 00 O0OOOOOTOOTO OO OO OOOOOOO OO OOOOOOOO OO OOTOOOOO OO OOTOOOOOOOOOOOOOOODODOTQOTG OO

0

1

0 0 0 0 O

100 00 O0OO0OOOOOO OO OO OOU OGO 1

0 00OOOOOOOOOOOOOOOOOOOOOOOTOOOQOTQOTQ OO

1

00 0O0OOTOOOOOOOOOOOOOOOOOOSOOOOOOOOOOOOTOOOOOOUOOOTOOOUOOOTUOOTOTGOTGO0ODO
0O 0 0O0OOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOODOOOOOOOOOOOODOOOOTUOTQOTGOODO



Roviana
Honiavasa
Ndume
Kauvi
Tavana
Vasavasara
Pakepake
Malangari
Nusasiri
Kalala Nomana
Sasavele
Nggulasa
Nunungara
Sulavanga
Sipisae
Mburumburu
Tombatuni
Lola
Nusaghele
Kepe
Mundahite
Nusapate
Nusakoe
Tava

Ovio

Ukete
Hombu
Hombuhombu
Tapoi

Nusa Lokete
Bethlehem
“Sipusai”
Northeast of Kalalahite
West of Mundahite
Vatua
Kolohite
Karapatalavata
Onduali

Vasu

Vizolo
Mboko
Vetenge
Mamburana
Near Paravoe
Nainuha
Tovivi
Hombupeka
Rokama
Mole
Mbirimbiri
Orepie
Mbalava
Raza
Kokohale
Near Vatua

East of Nainuha

10 9 910 13 11 11 13 11 11 13 14 12 13 13 13 14 15 14 14 14 14 15 16 15 15 17 23 22 17 18 20 20 21 22 22 22 31 36 24 25 25 28 32 30 32 34 41 36 36 47 41 47 47 52 55

0O 0o 0O0OOOODOTOOTO OO OO OOOOOOOOOOSOOO OO OO OO OOTOOO OO OO OO OOTOOOO OO OOOOTOTO OO OO OOOOTOTOTQOTGOTO
0o 0 0O0OOOOOOOO OO OO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOODOODQOTOTO

1 0 0
1 0 0

0 0

1
0O 0 0O0OOOODOSOOTO OO OO OOOOO OO OO OO OO OOOOTO OO OO OO OOTOTOOO OO OOOTOOOO OO OOODOTOTO OO OO OOOTOTUOTOTQOTGOTO

0o o0 0O0OOOOOOOO OO OO OOOOOOOOOOOOOOOOOOOOOOOODOOOOOOODOOOOOOOODOODTOT®OTO

0 0 00O 0 0O

10 0 00 0 0 1

0

1

1

0 0

0 00 01 0 0 0100

1

0 00 O0OO0OOO0ODOTUOTUOUO OO OO OO OOTUOTGO1

0 00 O0OOT1O0O0TO0OTG0OTGO1

1

0o o0 0O0OOOOOOOO OO OO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOODOODQOT®OTO

0 0 0 0 O

0o 00 O0OOOODOTOOTO OO OO OOOOTO OO OO OO OO OO ODOTODTGO1

0 00 0O OO OO0OTUOTUOTG O 1

0 00 0O 0 O O0O0 1

1

0o o0 0O0OOOOOOOO OO OO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOODOODQOT®OTO
0 0 0O0OO0OOODOOOTO OO OOOOOO OO OO OO OO OOTOOTO OO OO OO OOTOTOO OO OO OOOTOTOTOO OO OOODOOO OO OO OOOOTUOTOTOTGOTO

1

1

0 00 O0OOOODOSOOTO OO OO OOOOO OO OO OO OOOTOOOO OO OO OOTOOO OO OO OO OOTOOOO OO OOODOTOTO OO OO OOOTOTOTUOTQOTGOTO

0 0 0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODODOOOOO OO OO ODOTQOODOQO0OTO

0 00 0O 100001

1
1

0o 00 O0OOOOOTOOOOOOOOOOOOOOOOOOO OO OO OOOOO OO OO OO ODOGODO

0 0 O

1

0 01 0 0 0 01

0 00 0 0 O0 0 1

0 00 0O O OO0OO0OTU TGO 1

0 0 0 1 1 1

1

0o 0 0O0OOOOOOOOO OO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOODOODQOT®OTO

0 00 0O O OOOTUOTU OU OO OO

1 0 0 0000O0OO1O0O0OO0OOOOOOOOTI11O0UO0O0OOOOTOOTOU OU®O1

0 0 0 O

1

0o 0 0O0OOOOOOOO OO OO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOODODOODUOTOTO
0o 0 0O0OOOOOSOO OO OO OOOOOOTO OO OO OOOOOO OO OO OO OOTOOO OO OO OO OOTOOOO OO OOOTOTOTO OO OO OOOOTUOTOTQOTGOTO

0 0 0 1

0 00 0 O O0 0 1

0 000 0O O O0OO0OO0OT GO 1

1

0o 00 O0OOOOOTOOO OO OO OOOOO OO OO OO OOOOTOTQOTG OO

1 1

1
1

0 00 1 0 0 0O
0 0 0 O

1
1

1 0 0 00 0 0 1

0 0

1

0 00 O0OOOODOTUOUOUO OO OO OO OO OO
0 00 0 0 O0 0O

0 0

1
1

0 0 00 0O O OO OO OTPO

0 0 0 0 0O

0 0 O

1

1

0 0 O 11 0 0 0 0 0 1

1

0o o0 0O0OOOOOOOO OO OO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOODOOTQOT®OTO
0 00 O0OOOODOTOOTO OO OO OOOOO OO OO OO OOOOOO OO OO OO OOTOOO OO OO OOOTOOOO OO OOODOTOTOOOOOOTUOTOTQOTGOTO

0 00 O0OOOODOTOOTO OO OO OOOOOTOO OO OOOOOOO OO OO OOTOOO OO OO OOOTOOOO OO OOOOTOTO OO OO OOOOTUOTQOTQOTGOTO



1

0 00O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0OTGO0OTO

0o 0 0O0OOOOOTOOOOOOOOOOOOOOOOOOO OO OOTOOOO OO OO OOTOOOOOOOOOOOOOOODODOTQOT® OO
0O 00O0OOTOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOODOOOOOOOOOOOODOOODOTOTQOTGOODO
0o 0 0O0OOOOOSOOTO OO OO OOOOOOO OO OOOOOOO OO OO OOTOOOOOOOTOOOOOOOOOOOOOOODODOTQOTG OO

0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTQOOQOTQO OO

00 0O0OOOTOO OO OO OO OTU OOQ O 1

1

0o o0 0O0OOOOOTOOTO OO OO OOOOOOO OO OOOOOOO OO OO OOTOOOOOOOTOOOOOOOOOOOOOOODODOTQOT® OO

10 0 0 0 O0OOOOT1O0O0OTO?1
0 00 O0OOOOOTUOTUOUO OO OO OOO OO OTUOTGOTO

0 00 0O O0OTO0OTO O

1

1 0 0 0 0 0 1

0

0 0 00 0 0 1

0 01 00 O0OTO0OTI1S1

1

1

0

000 O0OO0OOTUO OO OO OO

0

0 01 0 0 01

0 0O0O0OOOOOOOOOOO OOOOUOTUO OO O01

1

0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOTQOTQOTQO0OTO

0o 00 O0OOOODOOOOO OO OOOOOOOOOOOOO OO OO OOOTOOO OO OOOODODOTUOTG OO

0 0001 0O0O0OT1TUO0O0TO0TG0SFO

1

11 0 0

1

1

0 00 0O OOOO OO OO OO OTU OO OO
0 00 O0OOOOOTOOO OO OO OOOOOOO OO OOOOOOO OO OO OOTOOOOOOOTOOOOOOOOOOOOOOODODOTQOTG OO

0000 O0OO0OOTUO OO OO OO

1

10

0 00 O0OO0OOTU OU OO O 1

10 0 0 1

1 0 0 0

1

0 0 0 1

1
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOTUOTQOTQO0OO

0o 0 0O0OOOOOOOOOOOOOOOO OO OOOOOOOO OO OOTOOOOOOOTOOOOOOODOOOOOOOODODOTQOTG OO
0O 0 0O0OOTOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOOOODOOOOTUOTQOTO0ODO
0o 00 O0OOOODOTOOTO OO OO OOOOOOO OO OOOOOOOO OO OOTOOOOOOOTOOOOOOOOOOOOOOODODOTQOTG OO

0 00OOOOOOOOOOOOOOOSOOOOOOOOOOOOOOOOOOOOOTOOTOO0OTGO0OTO

00 0

1

0o 0 0O0OOOOOTOOO OO OO OOOOOOO OO OOOOOOOO OO OOTOOOOOOOTOOOOOOOOOOOOOOODOOTQOTG OO

00 0O0OOOOOO OO OOTU OO OO OO OO

10 0 1 1 0O

1

0 0 00 0 0 1

1

1

00 0OO0OOTOOOOOOOOOOOOOOOOOOTOOOOOOOOOOOOTOOOOOOUOOOUOOOTOOOTUOOTOTGOTGO0ODO
0O 0 0O0OOTOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOODOOOOUOTQO0OTGO0ODO
00 0OOOTOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOUOOOTOOOTUOOTOTGO0OTGO0ODO
0O 0 0O0OOTOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOODOOOOOODOTOODOTUOTQO0OTGOODO

0 0 00O 0O O O O0OO0OTO0OTO0OSTO

0 0 00 0 01

11

0 00 01 0 0001

0 00 0O O0OOOOTOTUOUO OO OO OO O0OI1

1

10 0 01 00 0 1 100

00
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOQOTQOTQO0OO

00 0OO0OOTOOOOOOOOOOOOOOOOOOSOOOOOOOOOOOOTOOOOOOTOOOTOOOUOOOTUOOTOTGOTGO0ODO
0O 0 0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOODOOTODODTOTQOTGO0ODO
00 O0OO0OOTOOOOOOOOOOOOOOOOOOSOOOOOOOOOOOOTOOOOOOUOOOUOOOUOOOTUOOTOTGOTGO0ODO
0O 0 0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOODOTUOTQO0OTOODO

0 00 O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOTO OO OO ODTO0ODTO

1

1

0 0 0 O
0 00 0O O OOOTUOTU OO OO OO OO OO OO OO

1

110 0 0 0 1
1

1

0 00 0O 0 OO0 01

1

0 0 1 0 O

1

0 00OOOOOOOOOOOOOOOOOOOOOOOOOOTQOTQOTG OO

0

1

0 00 O0OOOTOOTOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODODOOO OO OO OO OOTQO0ODTGO0OO

0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOQODQOTQO0OO

0 0 00O 0O O O O0OO0OO0OTO0OSTP O

1

1
1

0 01 0 0 0 01

0 00 0O O OOOOTOUO OO OO OO O0OI1

0 1

0 00 0 0 O O0O01

1

1

0 0 0 0O

0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOTQO0OTQOTQO0OO

00 0OOOTOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOUOOOTOOOTUOOTOTGO0OTGO0ODO
0O 0 0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOODOTUOTQO0OTOODO
00 0OOTOOOOOOOOOOOOOOOOOOSOOOOOOOOOOOOOOOOOOUOOOTOOOTOOOTUOOTOTGO0OTGO0ODO
0O 0 0O0OOTOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOODOTOTQOTO0ODO

0 00 O0OOOOOOOOOOOOTOOOOOOOOOOOOOOOTOOTO OO OO OO ODTO0ODTO

11

0 0 00O O0OOOOTOTOUO OO OO OO O0OI1

1

0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOTQOTQOTQO0OTO



11

0o 00O0OOOOOTZ11O0OQOT11O0O0OOOOOOOTI11IO0O0OTUO0OTG0?1

1

00 0O0OOOOOO OO OOTU OO OO OO OO O0OTGO0OTO

0 0 O

1

0o 00 O0OOOOOTOOOOOOOOOOOOOOOOOOOODOOOOOOOOOTOOOOOOOTOOO OO OO OO ODTO0ODTO

0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOTQOTQOTQO0OO

0 00 0O OODOTU OO OO OO OO OO OTO0OTO

0 0

1
1

1 0 0 0 1
1

0

0 0 0 0 1

1

0
1

0 0 00 0O O O O0OO0T1

0 0 00 0 01

1

1
1

1

0 0 0 O

1

1

000 O0OO0OO0OTU OOU O 1
00

0 0 0 0 O

1

0 00O0OOOOOOOOOOOOOOOOOOO OO OOTQOTQOTQ OO

0 0 00 0 0O

10 01 001 0O0O0O0OTPO 1 0 0O

0o 00 O0OOOOOTOO OO OO OO OOOOTO OO OO OO OO OO ODOTG OTGTO0OD?1

1

0O 0 0O0OOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOOOOOOODOOODODUOTQO0OTGO0ODTO
00 0O0OOTOOOOOOOOOOOOOOOOOOSOOOOOOOOOOOOTOOOTOOOTOOOUOOOUOOOTOOTOTGOTGO0ODO

0 0 0 O

0 0 0 0 0 1
1
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOTQOTQOTQO0OTO

1
0 00 O0OOOOOTOOO OO OO OOOTOOTO OO OO OO OO O0OTO

00

1

1 0

0 00 0 0O O O0O01

11 0 1

1

0 0

1 0 0 0 1

0

1

0 0 0 0 O

0 0

1
1

1 0 0

1
1

0 00 O0OOOT11TO0OWO0OUO0OUO0OUOOTI11IO0O0O0O0TO0

1

0 0 O

1

0 00O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOTQOTQOTQ OO

0 00 O0OOOOOTOOO OO OO OOOOOOO OO OOOOOOO OO OO OOTOOOOOOOTOOOOOOOOOOOOOOODODOTQOTG OO

0 00O0OOOOOOOOOOOOOOO OO OO OTQOTG OO

00

0 1

11 0 0 0 0 0 1

0 00 0O O0OO0OTU OO

0 0 0 0 1

1

0o 0 0O0OOOOOSOOO OO OO OOOOOOO OO OOOOOOOO OO OOTOOOOO OO OOTOOOO OO OOODOOOOOOODODODOTQOTG OO

000 O0OOTOTUO OO OO OO

10 0 0 1

1

1110 0 1

1

0 0 0 0 0 1

0 0 0 0 1 1

1

0 01 0 O

0 000 O OOOTOOUOUO OO OOO OO OTGOTGO O 1

11

1

0 00 0O O OOOTOUOUO OO OO OO OO

0O 0 0O0OOTOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOOOOOOODOTOTQOTQOODO
00 0O0OOTOOOOOOOOOOOOOOOOOOTOOOOOOOOOOOOTOOOOOOUOOOUOOOUOOOTUOOTOTGOTGO0ODO

0 0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTQOTQOTGO0ODO
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTO0OTO0OTQO0OTGO0OTO
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOTQOOQOTQO0OO

0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOQODQOTQO OO
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO OOOOOTOTOTO0OTGO0OTO
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOQOTQOTQO0OO

0O 0 0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOODOOTODODTOTQOTGO0ODO
00 O0OO0OOTOOOOOOOOOOOOOOOOOOSOOOOOOOOOOOOTOOOOOOUOOOUOOOUOOOTUOOTOTGOTGO0ODO

0 0 0 0 O

1

0 00 O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOTO OO OO ODTO0ODTO

0O 0 0O0OOOOOOOOOOOOOOOOOOOOODOOOOOODOOOOOODOOOOOODOOOOOODOOOOTUOTQOTGOODO
00 0O0OOTOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOOOOTOOOUOOOTOOOTUOOTOTGO0OTGO0ODTO

000 O0OOTOTU OO OO OO

0 00 O0OOT1O0TUO0TGO0O1

1

0 0O0OOOOOOOOOOOOOOOOOQOTQOTGO1

1

0o 00 O0OOOOOTOOOOOOOOOOOOOOOOOOO OO OOTOOOOOOOTOOOOOOOOOOOOOOODOOTQOT®OTDO
0O 0 0O0OOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOODOOOOOOOOOOOODOOOOTUOTQOTGOODO
0o 00 O0OOOODOTOOTO OO OO OOOOOOOOOOOOOO OO OO OOTOOOOOOOTOOOOOOODOOOOOOODOTODOTQOTG OO

0 0 0 1

1

0 0 01 00

1



11

1

0 00OOOOOOOOOOSOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOQO0OTGO0ODTO

1 0

100 0 01 1 0O0O0OO0OO0OTO0OTGO1

0

0 0 0 1

1

0 00 0O 0O O O0OO0OO0OTO0TO

0O 0 0O0OOTOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOODOOOOOOOOOOOODOOOOTUOTQO0OTGOODO
00 O0OOOTOOOOOOOOOOOOOOOOOOTOOOOOOOOOOOOOOOOOOTOOOUOOOTOOOTOOTOTGOTGO0ODO
0O 0 0O0OOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOOOOOOODOOODODUOTQO0OTGO0ODTO
00 0O0OOTOOOOOOOOOOOOOOOOOOSOOOOOOOOOOOOTOOOTOOOTOOOUOOOUOOOTOOTOTGOTGO0ODO

0o o0 0O0OOODOTOOTO OO OO OOOOOOO OO OOOOOOOO OO OOTOOOOO OO OOTOOOOOOOOOOOOOOODODOTQOTG OO

0o 0 0O0OOOOOSOOOOOOOOOOO OO OOOOOOOO OO OOTOOOOO OO OOTOOOOOOOOOOOOOOOTODOTQOTG OO

10 01 0 0 0 O0 1

0o 00 O0OOOOOOOOOOOOOOOOOOOOTOOTO OO OOO OO O0OT1

1

0 00 0O O OOOTUOUOUO OO OO OO OO

0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOTQOTQOTQO0OO
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTO0OTO0OTO0OTGO0OTO
000OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOQOTQOTQO0OTO
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOTOTO0OTGO0OTO
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOQOOQOTQO0OTO

0 0 0 0 1

11

0 0 0 0 0 1

0 00 0O 0O O O0OO0OTUO0OTGO 1

0 0 0 1

1

0 0 00O 0O O O O0OO0OTO0OTO0OSTO

0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOQODQOTQO OO
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO OOOOOTOTOTO0OTGO0OTO
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOOQOTQOTQO0OO
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOTOTO0OTGO0OTO
0 00OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOTOOTQOTQOTQO0OO

0 0 O

0 001 0 01 00

1

1

0o 00 O0OOOOOTOOTOOOOOOOOOOOOOOOOO OO OOTOOOOO OO OOTOOOOOOOOOOOOOOODODOTQOTG OO

0 01 001 00 01
1 1

0

1 0 0 0 1
0

0

0 0 0 0 0 1

1

0 00 OO OODOTUOUOUOUO OO OO OO O0OSTO

000 O0OOOTOO OO OO OOTU OTQ OO

1

000 0O O0OTO0OTO O

1

1

0 0 0 1 00

1

0o 00 O0OOOOOTOOTO OO OO OOOOOOO OO OOOOOOOO OO OOTOOOOO OO OOTOOOOOOOOOOOOOOODODOTQOTG OO

00 0O0OOOOO OO OOOUOO OO OO OO OO0

10

100 0 0 O 10 0O0O0OTUO0O?1

0

1

00 0O0OOTOOOOOOOOOOOOOOOOOOSOOOOOOOOOOOOTOOOOOOUOOOTOOOUOOOTUOOTOTGOTGO0ODO
0O 0 0O0OOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOODOOOOOOOOOOOODOOOOTUOTQOTGOODO



