COQPERATIVE NATIONAL PARK RESOURCES STUDIES UNIT
UNIVERSITY OF HAWAII AT MANOA
Department of Botany
Honolulu, Hawaii 96822
(808) 948-8218
Clifford W. Smith, Unit Director
Associate Professor of Botany
CPSU/UH Avian History Report 12 A B (O)D
HISTORY of ENDEMIC HAWAITAN BIRDS

Part I. POPULATION HISTORIES~-~SPECIES ACCOUNTS
Freshwater Birds: Hawaiian Coot 'Alae-'ke'oke'o

Winston E. Banko
Research Associate
Hawaii Field Research Center

Hawaii Volcanoes National Park
Hawaii 96718

March 1987

UNIVERSITY OF HAWAIT AT MANOA

NATIONAL PARK SERVICE contract No. CX 8000 8 0012



i .

TABLE OF CONTENTS

LIST OF TABLES. ¢« ¢ « ¢ ¢ o a2 o o o o s o s o s o o =

CPSU/UH Avian History Report 12
Freshwater Birds: Hawaiian Coot 'Alae-'ke'oke'o

ABSTRACT. . v « ¢ o « o o s o o o s o s o &

3. Fulica americana alai

OBSERVATIONS, REPORTS, AND SPECIMEN RECORDS .
Introduction. . . ¢« ¢ + + ¢« ¢ o 4 e e e . .
Historical Status and Distribution in the Archipelago
Movement. . . . ¢ ¢ ¢ v 4 e e e s e e e e e e e 4
Productivity. . . ¢« « + ¢ ¢« ¢ o 4 v e e e e
Island of Kaua'i. . . . . .

Islandwide Status and Distribution.

Relative Abundance of ‘'Alae-'ke'oke'o in 11
Quadrangles and 149 Habitats, 1955 to 1982.

Productivity. . .

Movement.
Island of Ni'ihau

Islandwide Status and Distribution.
Island of O0'ahu . . . . . .

Islandwide Status and Distribution.

Relative Abundance of 'Alae-~'ke'oke'o in 15
Quadrangles and 86 Habitats, 1934 to 1982

Productivity. . . . . .
Movement.
Island of Moloka'i.
Islandwide Status and Distribution.

Productivity. . . . . . .

iii

12
13
13
13

16



ii
TABLE OF CONTENTS (CONTINUED)
Movement. . .« ¢« ¢ ¢ ¢ ¢ o ¢ o « s o o o

Island of Maui. « « « o o o o o o o o o o &

Islandwide Status and Distribution. .

Productivity. . « « « « + ¢ 4 o o .

Movement. . . . ¢ « + ¢ o ¢ o o o o o &
Island of Hawai'i . . . . . . . . . « « . .

Islandwide Status and Distribution. . .

CHRONOLOGICAL DISTIRUBTION OF RECORDS . . . . .
GEOGRAPHICAL DISTRIBUTION OF RECORDS.
POPULATION CONCENTRATIONS . . &+ &« o o o o+ o«
SUMMARY AND CONCLUSIONS . . .
ANALYSIS OF TABLE 19.

Kaua'i. ¢ v v v 0 v v e e e e e e e e e e

Nifihau . . ¢« v v v ¢ v v v o v v e e e e

O'ahu . .

Moloka'i.

Maui. . . « « ¢« o o o ¢ 4 e e .

Hawai'i . . . . . .

Productivity. . . . .

Movements

Statewide Status.

APPENDIX. + &+ « o ¢ o o o o o o o o« o « o o =

16

17

17

19

20

20

20

21

22

22

24

25

25

26

26

26

27

27

27

28

29

63



Table

1

10

11

12

13

14

15

16

iii

LIST OF TABLES

'Alae-ke'oke'o Recorded Statewide by HDFG on Water
Bird Surveys, 1963 to 1981 . . . . e e e e e e s

'Alae-ke'oke'o Recorded by HDFG On Kaua' 1,
1956-1981. . . . ¢ & ¢ 4 e e e e e . s N

'Alae-ke'oke'o Censused by HDFG per Quadrangle,
1956-1982, Island of Kaua'i. . . . . . . e .

'Alae'ke'oke'o Censused by HDFG in 11 Quadrangles,
149 Habitats, Island of Kauai, 1956-1982 . .

10 Habitats Most Used by 'Alae-ke'oke'o During
Various Census Periods, Island of Kaua'i,
1969-1981l. .+« . + « ¢ 4 s e e s e e s 4 s e

36 Habitats Used Moderately by 'Alae-ke'ocke'o
During Various Census periods, Island of Kaua'i,
1975-1981l. . . ¢ 4 ¢ s e e e e e

'Alae-ke'oke'o Censused by HDFG no Ni'ihau by
Aerial Survey, 1969 to 1981. e e e

Distribution of 'Alae'ke-oke'o by Aerial Surveys in
14 Habitats, Ni'ihau, 1976 to 1980

'Alae-ke'oke'o Recorded by HDFG on O'ahu Waterbird
Surveys, 1956 to 1981. e e e e s e e e e e

'Alae-ke'oke'o Censused by HDFG per Quadrangle,
1934-1982, Island of O'ahu .

*Alae~-ke'oke'o Censused by HDFG in 15 Quadrangles,
86 Habitats, Island of O'ahu, 1934-1982.

Islandwide Counts of 'Alae-ke'oke'o, Island of
Moloka'i, 1958-1981.

HDFG Counts of 'Alae-ke'oke'o on Maui,

1956 to 1981

HDFG Counts of 'Alae-ke'oke'o, Island of Hawai'i,
1958-1981. . e e e e e e e e e e e e e e e

Alae-ke'oke'o Censused by HDFG in 15 Quadrangles
26 Habitats, Island of Hawai'i, 1959 to 1980

Distribution by Decade of 4,097 Records of
'‘Alae-ke'oke'o in the Hawaiian Islands, 1779
to 1981l. . ¢« v 4 4 i e e e e e e s e e e

30

31

33

34

40

41

43

44

45

46

47

51

52

53

54

56



iv

LIST OF TABLES (CONTINUED)

Table

17

18

19

20

) to 1981' . L] L] - L4 . - L L) L]

Geographical Distribution of 4,097 Records of
'Alae-ke'oke'o in the Hawaiian Islands, 1779

Concentrations of 300 or More 'Alae-ke'oke'o in
the Hawaiian Islands, 1890 to 1981 o e e e
'Alae-ke'oke'o Censused Statewide by HDFG in
January and July/August, 1956 to 1981. . . .

Average Numbers of 'Alae-ke'oke'o Censused by
Island in the Recent 4 to 7 Year Periods .

57
58
60

62



v
ABSTRACT

Fulica americana alai is a medium-sized, slate-grey
water bird (Rallidae) with a high white bill. It is resident
on Kaua'i, O0'ahu, Moloka'i, Maui, Hawai'i, and on Ni'ihau
after seasonal rains. Exhaustive search of literature and
government reports uncovered some 4,055 census results,
observational notes, collection records and related statements
on relative abundance and geographical distribution from 1824
to 1983. All data are serially numbered, arranged in
geographical and chronological order, referenced and
systematically reviewed. Analysis of recent records indicates
a total pre-breeding population of ca. 1,400 individuals were
distributed among the various islands, as follows: Kaua'i, 70
percent; Ni'ihau, 4 percent; O'ahu, 11 percent; Moloka'i, 2
percent; Maui, 7 percent; and Hawai'i, 6 percent. Recent
post-breeding populations averaging ca. 1,550 individuals were
found to be similarly distributed. The total population is
judged to be relatively stable long-term.
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3., Fulica americana alail

'‘Alae-'ke'oke'o or Hawaiian Coot

Fulica americana alai is a medium-sized (13-16 inch
long), slate-grey water bird (Rallidae) with a high white bill
(Peterson 1961). It differs chiefly from its nearest
relative, the American Coot (Fulica americana americana) by
having greater development of the frontal shield, a generally
smaller wing, and secondaries with wider white (Rothschild
1900). The Hawaiian form was first described by Peale
(1848). A morph, in which individuals show a dark ring near
the tip of the bill and a dark red frontal shield sharply set
off from the white bill, is also recognized (Pratt 1978).

The 'Alae-ke'oke'o is found on five major Islands -
Kaua'i, O0'ahu, Moloka'i, Maui, Hawai'i and on Ni'ihau where
winter rains normally result in large temporary shallow

ponds. There seems to be no certain record yet of F. a. alai
in the Hawaiian Leeward Islands, though they could be expected
to stray there on occasion. The subspecific identity of a

dead specimen picked up 11 August 1965 inland on Tern islet,
French Frigate Shoals, was apparently not determined (Amerson
1971).

A. Bloxam secured the first specimen of 'Alae-ke'oke'o
in a 1loch of Pearl Harbor, O0'ahu, in 1824. T. R. Peale
described this bird in 1848 from specimens collected by the U.
S. Exploring Expedition in 1840 and 1841. Distribution of 39
of the 56 known specimens among some of the 9 repositories is
as follows: American Museum of Natural History (21), Museum of
Comparative Zoology, Harvard University (11, incl. the type),
and National Museum of Natural History (7, incl. 2 co-types)
(Banko 1979 report).

Wilson and Evans (1893), Rothschild (1900), Henshaw
(1902), and Perkins (1903) include the 'Alae-ke'oke'o in their
monographic treatments of Hawaiian birds. Schwartz and
Schwartz (1949,1952) described the habitats, status,and
distribution of this bird a half-century later. Berger (1972)
combined information from these and other sources in a
contemporary summary account. However, the largest store of
recent information on the species is that contained in reports
of the Hawaii State Division of Fish and Game (now Forestry
and Wildlife), and U. S. Fish and Wildlife Service. The
writer wishes to thank R. J. Shallenberger (USFWS) and M.
Morin (HDFG) for supplying information and commentary helpful
in interpretation of agency census records.
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OBSERVATIONS, REPORTS AND SPECIMEN RECORDS
Introduction

Drawing conclusions from a large volume of historical
information on relative abundance and distribution of
'Alae-ke'oke'o required that data be geographically arranged
and chronologically ordered in a systematic fashion, as
outlined in the Introduction to Part I (CPSU/UH Avian History
Report 4). Records presented in the Appendix satisfy criteria
necessary for basic documentation and comparative analysis.

In the following descriptive account sources of
published information are cited by author and year in the
usual style. One, two, or three digit numbers in parenthesis
refer to specific records in the Appendix. Sources of
published and unpublished information listed in the Appendix
may be traced to complete references in the bibliography.

Historical Status and Distribution
In the Archipelago

As indicated in the Appendix (No.'s 1-39), there are
some 39 records related to the status and distribution of
'Alae~ke'oke'o 'in the Archipelago from 1840/1841 to 1980.
Most authors before 1920 point out the common status and broad
distribution of this species over the fresh water habitats of
the major islands of the Group. Records since 1950 are
comprised 1largely of periodic counts by the Hawaii State
Division of Fish and Game, U. S. Fish and Wildlife Service,
and members of the Hawaii Audubon Society.

The earliest reference to the status and distribution of
this species in the 1Islands generally seems to be that of
Peale (18438) who observed during the U. S. Exploring
Expedition's 1840/1841 visit to the Islands that this species
was "not uncommon" on marshy banks of creeks and in taro
patches (1,2). Nearly 30 years later, Dole (1869) also noted
that this bird was "common" in kalo (taro patches) (3).
Perkins (1903) confirmed from field work in 1892 to 1896 that
the species was common, adding that it formed flocks of
"considerable size, 50 or 100 together, on fair-sized fresh or
strong brackish ponds as well as larger streams at a short
distance from the coast" on Kaua'i, O'ahu, Moloka'i and Maui
(4) » Rothschild (1900) stated that 'Alae-ke'oke'o were
evidently distributed all over the Islands, 3Jjudging from
specimens sent him by H. C. Palmer from O'ahu, Kaua'i,

Moloka'i and Ni'ihau (5). Henshaw (1903) wrote that this
species was "slaughtered...usually shot and thrown
away...quite exterminated in many localities...becoming
scarcer and scarcer in all districts" (6,7). Some 10 years
later, Bryan (1915) stated that the 'Alae-ke'oke'o was "seldon
seen" except in the fresh-water ponds and brackish to

fresh~-water marshes (8).



Schwartz and Schwartz (1949,1952) conducted an official
Statewide survey of game birds from February 1946 to July
1947, and stated that the species were then fairly common on
most islands except Lana'i, rarest on Hawai'i , and commonest
on O'ahu, but that the future of 'Alae-ke'oke'o was
problematical (8a,8b).

Hawaii State Division of Fish and Game and various
cooperators began censusing water birds on certain islands in
1963, and Statewide (with some gaps) in 1970. However, the
purpose and methodology employed in the counting of
'Alae-ke'oke'o by HDFG has varied considerably over the

years. From 1963 to 1969 this species seems to have been
periodically recorded Statewide only during the January water
bird census. Censuses of increasing frequency and intensity

have been carried out since ca. 1976.

The census data presented in Table 1, especially those
representing progressively earlier vyears prior to 1976, are
thus not exactly of equal value or, in some cases, hardly even

comparable to information obtained 1later (9-39a). It is
believed, however, that the comprehensive semi-annual
censusing inititated in 1977 obtained data relatively
indicative of actual population levels (19,27,38). The last

published population estimate of 1,200 was apparently supplied
by HDFG and/or USFS (Anon. 1982) (39a).

Casual overview of census data in Table 1 recorded by
HDFG from 1963 to 1981 reveals some obvious deficiencies. For
example, no counts at all were conducted during the five year
period 1971 +to 1975, and no summer counts from 1963 to 1969,
1976, or- 1978. January counts during the seven year period
1963 to 1969 are only a fraction of those obtained during the
six year period 1976 to 1981, with no obvious explanation for
the difference. Inclusiveness of census data for the island
of Ni'ihau clearly only once, in July/August 1970, confounds
the comparability of informaton for all other years. The
disparity of numbers censused some years (1976,1979), compared
with those counted in adjacent periods, adds further
uncertainty to validity of data. Taken together, the
deficiencies of the data are such that sound conclusions can
hardly be drawn from a detailed comparative analysis.

Marshall (1975), based on uncited data, stated that
mid-summer counts of 'Alae-ke'oke'o during the six year period
1969 to 1974, ranged from 425 to 1,667, but offered no
explanation or insight into population stability or trends
(17,18).

Striving to improve reliability of census data, HDFG
defined an objective and standardized methodology beginning 1
July 1975 (19). These improvements are presumably still in
effect.



4

Shallenberger (1977), recognizing State and Federal
listing of 'Alae-ke'oke'o as an endangered species, stated
that the population, besed on a January 1977 Statewide count
of 2,330 birds, was an estimated 2,500 individuals. He also
noted that 20-year population records vary radically from year
to year and probably do not reflect actual population changes
(24) .

The Endangered Species Recovery Team, comprised of USFWS
and HDFG biologists, projected the Statewide population in
1977 to 2,500 (25b). Hawaii Division of Fish and Game
acknowledged that counts of 'Alae-ke'oke'o frequently vary
radically both seasonally and annually, explaining that such
apparently irreconcilable differences may result from
inaccurate counts due to weather conditions, inconsistent
survey coverage, variable reproduction success, immigration of
continental coots, and/or interisland movement of resident
populations (38). Census data was, however, judged relatively
comprehensive and complete. The gquasi-official 1982
population estimate of 1,200, published by the Wildlife
Management Institute in the Outdoor News Bulletin, was
presumably -based on data supplied by HDFG and/or USFWS (Anon.
1982) (39%a).

Movement

Seeking an explanation of 1large concentrations of
'Alae-ke'oke'o found occasionally in single habitats,
Shallenberger (1977 report) speculated that these populations
possibly resulted from inter-island movement. Noting that the
largest numbers of this species have always been found on
O'ahu, Maui, or Kaua'i, he stated that those that winter on
Kaua'i were believed to breed in 1large numbers on Ni'ihau
during favorable water conditions, although drought may cause
them to remain on Kaua'i during dry winters (24). Basing
analysis on HDFG/USFWS count records he added that
'Alae-ke'oke'o appear to follow an annual pattern of migration
between Kaua'i and Ni'ihau comparable to that of Ae'oc (25).
Similar conclusions drawn later indicated (Shallenberger 1977)
that the estimated population, based on the January 1977
Statewide census, was 2,500 (29-33).

Ralph (1977), noting that total numbers remained high
during the winter of 1976 to 1977 (nearly 2,000), 'and that
migration to Ni'ihau for nesting had not occurred, observed
that about 10 to 15 percent of 'Alae-ke'oke'o in Hanaleil
National Wildlife Refuge, Kaua'i, and Waipi'o Peninsula,
O0'ahu, had red frontal shields, suggesting perhaps an
incursion of the mainland race (67).

This species has not yet been banded or marked for the
puopose of studying their social behavior or movements. Since
flights during the day seem not to have been recorded, most
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inter-habitat or inter-island flights apparently occur at
night. ‘
Productivity

Hawaii Division of Fish and Game stated that
approximately half of the 'Alae~ke'oke'o recorded in the 1980
summer census were unclassified as to age, adding that with
ages of such a large percentage of the total population
unknown, it was difficult to draw any meaningful conclusions.

Island of Kaua'i

Islandwide Status and Distribution

Perusal of early records of 'Alae-ke'oke'o on Kaua'i
indicates that a number of specimens were secured in the
1880's and 1890's, but no one seems to have recorded either
the 1localities where they were found or their general status
and distribution islandwide at the time. Schwartz and
Schwartz (1952), following their 18-month 1946 to 1947 survey,
noted that the species on Kaua'i were scattered but abundant
in practically all the lowland portions of streams,
reservoirs, and irrigation ditches, but gave no indication of
numbers (40).

Hawaii Division of Fish and Game began to census
'Alae-ke'oke'o islandwide on Kaua'i in 1956 and continued,
with some gaps, until the present day. Numbers tallied during
the 26-year period (1956 to 1981) are presented in Table 2.
(41-61,63-66,68-78). Examinaton of census data in Table 2
reveals widely fluctuating population levels in both early and
recent years. Lack of consistency in censusing from 1956 to
ca. 1976 reduces validity of comparing results of early counts
with more recent data, however it seems certain that far fewer
'‘Alae-Ke'oke'o were found on Kaua'i from 1956 to ca. 1975 than
from 1976 to 1981.

Count data from both January and July/August census
periods are available for only 6 of the 13 years, from 1969 to
lo81l. For 4 of these 6 years (1969,1970,1976,1979),
July/August counts ranged from 1.02x to 13.74x numbers
censused 1in January. For the remaining 2 years (1977,1980)
January counts ranged from 1.45x to 2.43x those censused in
July/August. Further analysis of data in Table 2 would appear
to be unrewarding due to the potential number of unknown
factors which are apparently causing wide disparities in
census results.

Hawaii Audubon Society members and other observers have
recorded 'Alae-ke'oke'o in various districts from 1958 to
1980, mostly either in undesignated localities or in various
combinations of habitats (84-117). Such information,
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unfortunately, does not lend itself to comparative evaluation
and will not be considered further.

Relative Abundance of 'Alae-ke'oke'o in 11 Quadrangles and 149
Habitats, 1956 to 1982

Results of some 26 years of recording numbers of
'Alae-ke'oke’'o on Kaua'i are summarized by gquadrangle in Table
3, and by habitat in Table 4. Of a grand total of 20,485 of
this species counted in 1,488 censuses, some 16,625 (81
percent) were found in only 3 quadrangles, the average number
per count reported in each quadrangle being 30 (HANALEI), 27
(KOLOA), and 19 (LIHUE). Only 60 (40 percent) of the 149
habitats surveyed are located within these 3 quadrangles.

A total of 2,910 'Alae-ke'oke'o (14 percent) was found
in 2 quadrangles, the average number reported per count in
each of these notably 1less populated districts being 15
(ANAHOLA), and 4 (KAPAA). Some 39 (26 percent) of the 149
habitats surveyed are found in the 2 quadrangles.

Only 950 (5 percent) of this species were found in the
remaining 6 quadrangles, the average number reported per count
in each gquadrangle being 7 (MAKAHA POINT), 6 (HAENA), 4
(KEKAHA), and 1 (HANAPEPE). A total of 50 (34 percent) of the
149 habitats included in all censuses are found in these 6
quadrangles.

A major share of the total census effort was expended in
counting 'Alae-ke'oke'o in sparsely or non-utilized habitats.
For example, some 721 of the 1,488 counts (48 percent)
resulted in a total tally of only 2,058 Coots (10 percent) of
the total recorded.

With reference to Table 4, some 93 habitats (62 percent)
received little or no use, an average of 1 or less
'Alae-ke'oke'o being counted therein. Of a total of 85
habitats in which this species was observed at least once, a
total of 47 exhibited decreased use, 28 increased use, and 10
no change when average numbers counted are compared between
first and last halves of the applicable census period.
Long-term use of most habitats by the species on Kaua'i thus
appears to be declining.

Long-term trends in use of important habitats appears to
be increasing. Of some 13 areas on which an average of 20 or
more 'Alae-ke'oke'o were counted from 1956 to 1982, usage
increased on 7, decreased on 4, with no substantive change in
2. Large variations in numbers of the birds which use certain
areas from time to time, seasonal movements, and other
factors, complicate assessment of long-term trends.

Average number of 'Alae-ke'oke'o counted in the 10 most
heavily utilized habitats in shown in Table 5. Census dates
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3103
3104
3105
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HDFG:
HDFG:

O O

Kaunakakai Sewage Pond
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USFWS:
USFWS:
USFWS:
USFWS:
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USFWS:
USFWS:
USFWS:
USFWS:
USFWS:
USFWS:
USFWS:
USFWS:
USFWS:

0

2
1
1
3
4
0
0
0
0]
0
0]
0]
0
2
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0

(HDFG)

12,13 Jan. 1978
27,28,30 July 1978

15,16,20 Jan.
1,2 Aug. 1979

14-16 Jan. 1980

1 Aug. 1975
1 Aug. 1976
24 Aug. 1976
28 Sep. 1976
Oct. 1976

3 Nov. 1976
4 Nov. 1976
29 Nov. 1976
10 Dec. 1976
26 Jan. 1977
7 Feb. 1977
15 Mar. 1977
1 Apr. 1977
18 Apr. 1977
1 May 1977

7 June 1977
7 July 1977
24 Aug. 1977
19 Sep. 1977
18 Oct. 1977
8 Nov. 1977
24 Jan. 1978
13 Mar. 1978
17 Oct. 1978
19 Jan. 1979

June 1979
Sep. 1979
Oct. 1979
Nov. 1979
Dec. 1979
Feb. 1980
Mar. 1980
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