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Abstract 

The Nene or Hawaiian Goose (Nesochen 
sandvicensis) is a medium-sized brownish goose 
with black on chin and throat, distinctively tex- 
tured black-naped neck, long legs, and half- 
webbed feet. Eadernic to Hawaii, and reportedly 
Maui, this unique terrestrial goose was recog- 
nized as "emblematic" of Hawaii by the Ter- 
ritorial Legislature in 1957. Exhaustive search 
of literature and field journals uncovered some 
1,464 observational records, reports, recollec- 
tions and related statements on relative abun- 
dance and geographical distribution of this 
species from 1778 to 1948. Records are serially 
numbered, arranged in geographical and 
chronological order, referenced as to source, and 
systematically documented. 

The history of Nene populations in the Hawaiian 
Islands is presented in four parts. Patt I docu- 
ments the geographical distribution and relative 
abundance of this species from 1778 to 1959, 
including an introduction; sightings by carly 
Europeans; later observations and tecollections; 
rediscovery and initial research; distribution of 
relict populations; and the chtonological and 
geographical distribution of records. Part 31 ad- 
dresses the Hawaii State restoration program 
from 1949 to 1988, including the historical back- 
ground from 1902 to 1959; initial propgation, 
field activity and funding; establishment and 
management of sanctuaries; reporting of field 
investigations; data analysis by W. S. Devick; 
and supplemental management papers. Part III 
presents an analysis of Hawaii State Division of 
Forestry and Wildlife field observations from 
1954-55 through 1987-88, including a compara- 
tive analysis of populations data; production, 
release, movement and behavior of captive- 
reared stock; release and rearing backgrounds of 
wild-breeding Nene; fidelity of captive-reared 
breeding pairs to area of release; breeding obser- 
vations; captive vs. wild-reared population re- 

placement rate, survival of captive-reared stock 
released in the wild; observed mortality, disable- 
ment and emaciation; island-wide population 
size, Nene seen outside sanctuary boundaries; 
and summary conclusions. Part IV details the 
cooperative National Park Service program in 
Hawaii Volcanoes and Haleakala National Parks 
from inception in 1972 through 1988. 

Scrub-Grassland Birds 

1. Nesochen sandvicensis 
Nene or Hawaiian Goose 

Introduction 

Nesochen sandvicensis is a medium-sized 
brownish goose with black on chin and throat, 
uniquely patterned black-naped neck, and long 
legs with half webbed feet first described by 
Vigors (1833). 

Miller (1950) examined the anatomy of this 
goose in detail, stating that it was "as distinct 
f h m  Branta as is Chen", concluding that "the 
species most probably arose from Branta stock 
with its structure modified for running and 
climbing over rough ground, and with its swim- 
ming, and especially flight power materially 
reduced." The Nene is endemic to Hawaii and 
reportedly Maui. 

Numbers and principal repositories of 91 
Nesochen sandvicensis specimens are as fol- 
lows: Rijksmuseum Van Natuurlijke Historie 
(26), American Museum of Natural History (1 I), 
National Museum of Natural Hist. (11); 43 
others ate scatted in 16 other U.S. and foreign 
museums (Banko 1979 report). In presenting 
d t s  of research on the origin of the type 
specimen now in the Liverpool Museum, Olson 
(1989) recognized the scientific name of the 
Nene as Branra sandvicensis. 



W h n  and Evans (1893), Rothschild (1900), 
and Henshaw (1902), documented most of what 
was known about Nene in the late 19the century. 
Based on infomation supplied by G. C. Munto, 
EUiott (1942) helped draw public attention to the 
Nene's precarious status. Baldwin (1 945,1947) 
provided a detailed account of its historical dis- 
tribution, population decline, and food. 
Schwartz and Schwartz (1949), Smith (1952), 
Elder (1958a, b), and Elder and Woodside (1958) 
proposed specific measures for the preservation 
of the remaining wild population. The Nene was 
declared "emblematicn of the Territory of 
Hawaii on 17 April 1957 by H.C.R. 52 (T. K. 
Pratt, pers. comm.) 

More recently, Berger (1972) wrote a comtem- 
porary overview of this species. Kear and Berger 
(1980) authored a book on the role of The 
Wildfowl Trust in restoring Nene populations. P. 
Banko (1980) and P. Banko and Manual (1982 
unpub.) presented preliminary data on Nene 
productivity and management in Hawaii Vol- 
canoes National Park Olson and James (1982) 
identified fossil remains of the Hawaiian Goose 
from Molokai, Oahu, and Kauai. Stone, et a1 
(1983) summerized research and management 
progress and outlined future needs. P. Banko 
(1988 Univ. of Washington PhD dissertation) 
conducted extensive field research into the 
breeding biology and conservation of this 
species. Finally, almost everyhng written about 
the release, distribution and survival of some 
2,000 captive-read Nene released on Hawaii 
and Maui during the 1949 to 1988 perid is 
contained in a 40-year accumulation of Federal- 
Aid progress reports authored by the following 
Hawaii State Division of Forestry and Wildlife 
biologists: E. L. Andrade, W. S. Devick, E. 
Kosaka, J. S. Medeiros, N. Santos, M. L. Ueoka, 
R. L. Walker, and D. H. Woodside. Appreciation 
is expressed to the Hawaii State Division of 
Forestry and Wildlife and the National Park Ser- 
vice for furnishing us with copies of official 
reports for analysis and interpretation. 

Synthesis of such a latge quantity and diversity 
of historical and observational information re- 
quires that data be chtonologically ordered and 
geographically an-anged as outlined in the Intro- 
duction to Part I (CPSU/UH Avian History 
Report 4). Records presented in the various Ap- 
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pendices satisfy criteria necessary for basic 
documentation, comparative analysis, and draw- 
ing of conclusions. 

In the following account, sources of published 
information are cited by author and year in the 
usual style. One to four digit numbers in paren- 
theses refer to specific records in Appendix A. 
Soutces of published and unpublished informa- 
tion listed in Appendix A. may be traced to 
complete references in the Bibliography. Fitst 
names or initials of Nene observers cited in Ap- 
pendix A. are given in Appendix B. 

Part I. 
GEOGRAPHICAL DISTRIBUTION 
AND RELATIVE ABUNDANCE 

(1778-1959) 

1. Sightings by Early Europeans(l778- 
1886) 

Island of Hawaii 

Kona District: 
The assistant surgeon on Captain James Cook's 
third and last voyage, William Ellis, was the first 
European to note the existance of the Hawaiian 
Gooee. Ellis (1783) wrote, "Upon our fmt ar- 
rival at Karacacooah (Kealakekua) Bay, the m- 
tives brought off several geese, which were quite 

tame; they were not unlike the Chinese geese; 
they called the Na-na" (309). Becalmed at sea 
off the Kom Coast on 23 December 1778, Cook 
(1784) noted "... islandem came off with hogs, 
fowls, fruit ... out of one canoe we got a goose; 

,! 

which was about the size of a Muscovy duck ... 
plumage darkgrey ... bill and legs black ..."( 101). 
Stresernann (1950) recognized Cook's discovery r, 

of Nene and expressed the opinion that this 



species may have been encountered "possibly 
during several days excursion into the interior 
from Kcalakckua Bay" during January and/or 
February 1779 (102). A decade later, in 1789, 
Captain John Meares of the Zphigenia noted in 
the ship's log that 12 geese were received aboard 
at Kawaihae (Locey 1937) (88). 

A few years later, on 3 March 1792, while the 
Chatham was hove to and surrounded by an 
"amazing number of canoes" near Kealakelcua 
Bay, the following account was penned in the 
ship's log, " . . . bought one or two geese that 
were tame ... small and not very unlike a wild 
goose ... from Mt. Portlock's account who car- 
ried six dozen to sea with him we expected to 
p u r e  a tolerable supply ..." @ell 1929) (310). 
Holland (1971), from his research of the 
livelihood along the Kona Coast in the early 
1800's, thought that Nene traded to passing 
matiners during this period were most probably 
taken when young and reared in captivity (103). 
The fact that six dozen Nene were involved in 
trade to a single ship suggests that the practice of 
procuring and keeping Hawaiian geese may well 
have been more widespread and intensive than 
previously believed. 

plain, Pope (1932) cites C. Wall's report that 
Nene were abundant between Hualalai and 
Uauna Loa between 1859 and 1875 (43). 

Kohala District: 
In the sole report for the 1778-1886 period, 
Baldwin (1945) cites R. von Holt as saying that 
Kaiarnakini "used to herd" flocks of Nene at 
Kahua about 1880 (83). The apparent practice 
of native Hawaiians to keep Nene in numbers 
thus persisted for a hundred years after they were 
bartered aboard ships of exploratory mariners in 
the late 1700's and early 1800's. 

gilauea District: 
Ellis (1833) observed two flocks of Nene near 
the eastern side of Kilauea Crater in 1823 (997, 
and was told by natives of "vast flocks in the 
interiorn (Ellis 1917) (38). Bloxam (1 825) 
reported that in traveling along the trail from Hilo 
to Kilauea some 5 or 6 to 9 miles from the 
volcano, he passed by "several pools of water 
which are often the resort of wild geese which 
frequented this part of the countary and live on 
purple berries" (39, 1031). In December 1840, 
Willres (1845) reported that "mountain geese" 
were shot about 6,071 ft. elevation along the 
Kilauea-Mauna Loa summit route (867) near 
what is now the junction of Keauhou Nene In his diary for 1792, the explorer Menzies 
Sanctuary and the ttailhead of the National Park 

(1920) seems to have been the first European to 
Service leading up Mauna Loa toward the sum- 

record the occurance of Nene in their natural 
mlt. 

habitat when he "saw some" at about 5000 feet 
elevation in the high "desett valley" between 
Hualalai and Mama Loa (231). Wilkes (1845) 
noted that 2 Nene were shot in Novepber 1840 
"near the temple of Kaili" (Ahuaumi Heiau) in 
the saddle between Hualalai, Mauna Loa, and 
Mauna Kea (23 1). 

Brigham (1 868),exploring the elevated plain be- 
tween Hualalai, Mauna Loa and Mauna Kea on 
29 July 1864, wmte "... shot 2 ... number has been 
much underrated ... admits of the annual 
slaughter of several hundred without diminution 
..." (42). In a less explicit statement pertaining 
to the southern portion of the same elevated 

Reporting on the history of the Volcano House 
(an early hotel perched on the edge of Kilauea 
Crater) Olson (1941) stated that Nene frequently 
appeared on the Volcano House bill-of-fare, 
quoting a visitor in 1874 who "... found a very 
tempting repast ready, and amongst other 
luxuries was a strawberry-fed goose ... Hawaiian 
wild geese frequent these mountains in great 
numbers and are sure to be found feeding on the 
wild strawberries which abound in the neighbor- 
hood ... from a little patch of ohelo bushes I had 
the satisfaction of putting up 3 of the buds- 
small-sized fellows not much bigger than a large 



duck ... they groved to be a sure sign of straw- 
berries and the native who was with me quickly 
filled a basket with them . .. " (998). 

MacFarlane (1887) in his account of birds seen 
on the cruise of the H.M.S. Constance in the 
Western Pacific Ocean, noted in September 1884 
that Nene were "still to be found in fair numbers 
on the hills above the renowned Volcano 
Kilauea" (999), affirming their presence there, 
though in diminished numbers, in the late 1880's. 
MacFarlane's use of the phrase "still to be found 
in fair numbers" supports the statement by 
Baldwin (1945) that the initial reduction of the 
Nene population which began in the late 1700's 
was noticed shortly after 1850 and progressed 
rapidly to 1900 (27). 

Mauna Kea: 
Although Pickerkg (1841 field journal) and 
Willces (1845) reported that no Nene were seen 
on the journey from Hilo to the summit of Mauna 
Kea in January 1841, the most detailed fmt-hand 
account of early abundance was described by an 
anonymous writer who spent 9 days with Sam 
Parker and native guides traveling around the 
base of Mauna Kea on foot. This early account 
(Anon. 1847) told of the shooting of 16 Nene 
with muzzleloaders in a single day, concluding 
at trip's end that they had "shot more geese in 
these wild regions that had ever before been done 
by Europeans" (1037). 

Maui, Lanai, Molokai, Oahu, Kauai, 
Niihau 

Findings of the U.S. Exploring Expedition in the 
early 1840's were reported by Peale (1848) who 
wrote, "what is most remarkable is the story 
related to us by natives, and which we have every 
reason to believe is a fact, that this Goose, which 
has the powers of flight which would enable it to 
move to as great distances as any other of the 
genus, is limited to the single island of Hawaii; 
rarely visiting any other islands of the group, 
although several ate in sight" (3). In a separate 
report of the Expedition, Cassin (1858) also left 

the impression that the Nene was limited to the 
island of Hawaii, writing that "these geese" were 
seen in the mountains, "especially above 7,000 

r- 
feet above the sea" where they were noticed 
"repeatedly" by naturalists of the Expedition (4). 

Later statements by Brigham (1868) and Dole 
(1869, 1879), indicated that Nene were also 
found on the island of Maui "in the highlands", 
but provided no explanatory evidence. How- 
ever, Finsch (1880), an itinerant ornithologist 
who joutneyed to Maui, left a more substantive 
record, stating that the Nene "breeds in the gigan- 
tic crater Haleahla" (1342). Except for the 
statement by Pease (1867) tht Nene were oc- 
casionally "blown of f  the island of Hawaii to 
reach Maui and "very rarely" Kauai there seems 
to have been no inference that Nene were found 
on other islands during the early 1778-1886 
period (5). 

2. Later Observations and Recollections 
(1887-1936) 

Island of Hawaii 
Although such early ornithologists as S. B. Wil- 
son, H. C. Palmer, G. C. Munro, R. C. L. Perkins, 
and H. W. Henshaw spent many months collect- 
ing birds on Hawaii from 1887 to 1902, their 
attention was directed almost wholly towards the 
rapidly disappearing species of forest birds 
rather than Nene. In fact, Nene were neglected 
for an extended period of 35 years after the turn 
of the century by an almost complete lack of any 
ornithological investigations at all. 

Among the several accounts of Nene written in 
the half-century between 1887 and 1936, Perkins 
(1903) left the most detailed general description, 
noting that this goose was "widely distributed on 
Hawaii, and in some localities ... a fairly common 
bird ... In the winter months large numbers of 
these upland geese resort to the lowlands and 
remain there for such time as the vegetation is 
fresh and green, and they are said to breed during 
this season ... becoming less common than in 



former years and unless stringently protected at 
all seasons will probably become extinct ... a 
source of much regret, for apart from the scien- 
tific interest ... its appearance is sttiking and 
beautiful ... and it is highly characteristic of some 
localities, themselves remarkable ... " (9). 

Compared with the foregoing account by Perkins 
(1903), the brief statements by Palmer (1898, 
1934) (10,26), and Grosvenor (1924) (12) seem 
trivial and hardly worth repeating. Hemhaw 
(1902) however, made the first positive comer- 
vation suggestion, writing " ... it would be an 
easy matter to introduce the Nene from Hawaii 
into other islands .. . especially Maui ... (where) 
no doubt the bitd would thrive, if properly 
protected" (1 1). 

Some accounts during the 1887-1936 period are 
so vague and general as to be of little value in 
assessing the status and distribution of Nene 
during this period. For example, Wilson and 
Evans (1893) quote S. B. Dole as saying that the 
Nene "... builds its nest on old lava fields - 
5000-7000 feet elevation" (46), and is "to be 
found in June and July showing a preference for 
the clinker beds of the old lava flows at some 
5000 feet elevation" (47). Likewise, the note by 
Bryan (1915) that Nene " ... lead a life of 
seclusion high up on the mountainside, seldom 
if ever descending to the sea level" (53) is not 
very enlightening. 

Henshaw (1902, 1903) was more specific, writ- 
ing that Nene were "now found chiefly if not 
wholly on Hawaii ... becoming scarcer and scar- 
cer every year ... found for the greater part of the 
year from about 5000 feet upwards ... range ... 
quite extensive ... from the district of Kona to the 
northeast flanks of Mauna Kea" (24, 25, 67). 
Baldwin (1945) concluded from the remarks on 
the decreasing supply of Nene by Henshaw 
(1902), Perkins (1903), and others that "the great 
decline in numbers had occurred by 1900 . . . (and) 
... tapered off slowly from 1900 to 1930 (23, 
27). 

Kohala District: 
R. von Holt's earlier statement that Kaiarnakini 
herded Nene flocks at Kahua around 1880 
(Baldwin 1945) (83) is substantiated by Elder 
(1956 field journal) who cites A. Ruttle's recol- 
lection that a captive flock of Nene were kept at 
Kahua (Ranch) in the 1890's (84). Also, A. 
Ruttle's cousin, C. Stillman, stated that cowboys 
brought Nene eggs thought to have been found 
makai and originating from the flying flock fed 
in the 1890's, to the ranchhouse at Puu Hue (a 
few miles north of Kahua) elder  1956 field 
journal) (86). E. Thompson stated that he saw 
Nene several times a half-mile below Kahua 
Ranch many years later in 1921 (Elder 1956 field 
journal) (85). 

Henshaw (1902) noted that a Nene nest was 
found by Palmer Wood of Kohala in a lava flat 
(81), presumably the basis for his statement that 
this species was to be found in Kohala District 
nesting in barren flats near the sea (66). 

Farther south, D. L i  (born 1872) told T. Vren- 
denberg that Nene were once to be found "in 
thousands" and that Hawaiians collected eggs 
but tabooed (protected) this species which lived 
in pili grass from Waimea to the sea (Elder 1956 
field journal) (82). T. Lindsey reported that he 
"saw some" in Waiulaula Gulch in Lalamilo at 
2,000 feet elevation in the early 1900's (Baldwin 
1945) (93). According to A. Ruttle, Mrs. K. 
Lindsey kept a flock of 40 captive full-winged 
flying Nene at Waiaka (where the Waimea road 
forks to Kohala and Kawaihae) until 1912 (Elder 
1956 field journal) (94). Some 5 miles northeast 
of Waimea at Puu Kapi (Puukapu) Reservoir, 
flocks of 40 to 50, and many smaller ones, visited 
"from September on" ca. 1910, according to W. 
J. Payne (Elder 1956 field journal) (99). 

Kona District: 
The most comprehensive statements on the 
early-day distribution of Nene in North and 
South Kona seems to be that of D. Paris who told 



Baldwin (1945) that this species was " ... always 
to be found throughout the upper (elevation) 
parts of the Kona districts ... in the later part of 
the 1800's (1 12), and that C. Kaa told him (Paris) 
that in the early days flocks used to fly from 
"above" over the lower elevation forests in Kona, 
including those in central Kona (1 15). A. Wall 
made virtually the same statement to Baldwin 
(1945), stating that Nene in the 1890's were to 
be "found everywhere between Mama Loa and 
Hualalai, and along the west slope of Mauna Loa 
to the south end of the mountain" (7 1). 

Baldwin (1942 field journal) expressed some 
skepticism that Nene were widely distributed in 
Kom, writing on 21 November 1942, " . .. my 
guess ... if this (species was) present at all (south 
of Hualalai) ... it occured up around 7,000 ft. or 
so on the Kona slopes of Mauna Loan (1 10). But 
perhaps Baldwin's field journal note was made 
before he talked with D. Paris and A. Wall, there 
being no entry for the dates of these in te~ews .  

Wilson and Evans (1893) brief note that this 
goose "exists" in fair numbers on old lava flows, 
Kona" (106), is too general to shed light on their 
status in the many possible habitats which exist 
over such a broad are.. 

In the extreme northern part of Kona (officially 
South Kohala) District, in ANAEHOOMALU 
and P W  HINAI quadrangles, Baldwin (1945) 
cites R. von Holt as saying that Nene were 
"noticed near the seashore near Puako until 
1915" (138). Elder (1956 field journal) was told 
by E. W. Low that Nene were hunted yearly at 
Keawiki (just south of Puako) about 1907 (1 l8), 
while J. Paulo who kept 2 non-breeding captive 
pairs from 1925-1935 at Kaiwiki, told Elder that 
about 1917 he saw 6 Nene come to spend the 
night at Kalahui Pond below Puako on the F. 
Brown Ranch (1 19, 121). Reinforcing the im- 
pression that the Puako area was home range to 
Nene during the 1887-1936 petiod were two 
obviously old, but undated recollections 
recorded by Baldwin (1945) of natives telling R. 

von Holt that Nene once came to Puako and that 
this goose was used for food in nearby 
Kalahuipuaa land divisions (139. 140). J. 
Kobayashi reported seeing 2 Nene at Puako 
(Elder 1956 field journal) (141). E. Paulo is the 
source for the observation of Nene on Puw Pond, 
F. Brown Ranch near Puako, in the 1930's (Elder 
1956 field journal) (122). Baldwin (1945) cites 
F. I. Brown's recollection that Nene were known 
from several grassy kipukas some miles above 
the shore in Waikoloa and Puunahulu (113). 
Somewhere in Parker Ranch, perhaps atound 
Wairnea, A. Lindsey (son of W. Lindsey) kept a 
flock of Nene and used surplus for the table in 
the early 1900 '~~  noting that some 24 pairs 
remained at the time of his father's death in 1907 
(Elder 1956 field journal) (50). A. Ruttle dis- 
played a photo of sister Irene Dixon and Sam 
Parker, Jr. with 2 Nene shot in the summer of 
1904 (Elder 1956 field journal) (49). 

Seemingly related to the preceding reports of the 
early 1900's ate the vatious recollections docu- 
mented by Elder (1956 field journal) of Mrs. von 
Holt, J. Paulo, F. I. Brown, L. Wishard, and J. 
Goto who reported in separate i n t e ~ e w s  of 
seeing 2 Nene at Parker Ranch fish pond, 2 to 3 
paits at Anaehoomalu fish ponds (and catching 
them there at night with a jack light), seeing 2 
and finding 2 nests at Weliweli, and an oc- 
casional visit by a wild pair to a captive trio 
(originating from the State Game Farm at 
Mokapu, Oahu) at von Holt's ranch (1 32- 137). 

Farther to the south, in KMOLO and P W  
ANAHULU quadrangles, the record continues 
to support the impression that Nene flourished in 
appropriate habitats not far from the sea all along 
the Kona coast in the late 1800's and early 
1900's. For example, S. Wilson noted during his 
visit of 1887, that a pair bred near Kiholo (Wilson 
and Evans 1893) (149); while A. Ruttle recalled 
that from 1898 to 1900 her father, E. W. Low, 
often shot as many as 12 or 14 on hunting trips 
from Kiholo west to Luahinewai. She herself 
often saw this goose flying in wedges when 



riding as a girl from Puu Waawaa to Kiholo from 
1894 to 1903 (Elder 1956 field journal) (150, 
151). In a separate interview, E. W. Low went 
on to say that he hunted Nene every year at 
Kiholo and Luahinewai until 1907 (Elder 1956 
field journal) (152, 153). W. Patis, Sr. recalled 
years later that he saw 6 to 12 Nene around 
Kiholo ponds when Eben Low hunted in the 
early days (Elder 1956 field journal) (170). 

From 10-14 December 1891, H. C. Palmer and 
G. C. Munro collected at least 6 adult, half- 
grown, and young Nene on Hualalai's rough lava 
flow of 1801, from near sea level to 2,200 feet 
elevation in the vicinity of McGuire's (Huehue) 
Ranch. Here they saw 1 nest with 4 eggs, caught 
2 young goslings, and were followed around 
camp by imprinted youngsters they had captured 
(Elder 1956 field journal) (Mumo 1944) 
(Baldwin 1945) (143-148). Munro (1952) later 
recalled that "sportsmen brought down a young 
bird, 2 little downy goslings, and 4 eggs from a 
nest" on Hualalai inDecember 1891 (105), while 
Rothschild (1900) reported that he received 9 
adult Nene specimens taken from Hualalai and 
vicinity by Palmer in December 1891 (104). 
Munro (1944) termed Nene "not at all uncom- 
mon" on the northwest slope of Hualalai in 1891 
(1 11). 

In this same general atea, Captain Freeman shot 
9 Nene along the Kaupulehu coast in 1896 
(Locey 1937) (107). Baldwin (1945) reported 
that D. Paris found Nene at the Kaupulehu lava 

flow along the road to Wairnea about 1910; and 
Pope (1932) found a nest at about 3,000 feet 
elevation on the same lava flow in the late 1920's 
(154, 156). K. Simeona told Elder (1956 field 
journal) that in 1925 and 1926 from 2 to 15 Nene 
were seen in summer feeding on Elmo bemes 
just north of the Kaupulehu lava flow at 1,000 
feet elevation (155). 

It was to Hualalai, and presumably to this eatly 
period in the late 1800's and early 1900's that H. 
Wassman and Mrs. R. Wall, St ,  referred in 

recalling capture of Nene by E. W. Low and C. 
Kaa, the latter keeping the resultant flock for 10 
years at Kenolia (Elder 1956 journal) (108,109). 

Recollections of Nene by long-term residents in 
P W  ANAHULU quadrangle are especially 
abundant, specific references being made to this 
species clustering about Puu Waawaa Ranch on 
the north slope of Hualalai and adjoining Puu 
Anahulu. Delacour (1928), from a visit to 
Hawaii in the late 1920's, stated that R. Hind, Sr. 
reported Nene to be very abundant in the Puu 
Waawaa Ranch area about 1898 (173). In stating 
that Nene were reported to be very abundant on 
Puu Waawaa Ranch about 1900 (174), de 
Schauensee (1941) seems to repeat the earlier 
observation by Delacour (1928). W. Paris, Sr. 
told Elder (1956 field journal) that in the early 
1900's a captive pair led young to Waihou on Puu 
Waawaa Ranch and returned each yeat with 
more birds until the flock numbered 40 (175). 

Baldwin (1938-1949 field notes) queried F. 
Greenwell in September 1943 and learned that 
Nene were seen frequently in Puu Anahulu 
Homesteads in 1906; and that they were seen 
(and E. W. Low told Paris, Sr. that they bred) both 
above and below the Belt Road in the Homes- 
teads area in the yeats around 1906 (176,177). 

The following sightings of Nene in the Puu 
Anahulu - Puu Waawaa area ate undated but are 
presumably related to the early 1900's: from 86 
year old Lona (first name unknown) - Nene nests 

and eggs seen and young captured as pets in Puu 
Anahulu; E. W. Low - singles and pairs possibly 
nesting on the flats below Puu Anahulu on the 
Keamoh side, and E R. Greenwell - ate Nene 
twice from E. W. Low's bag(s) of 12-15 Nene 
shot at 2,500 feet elevation below Puu Waawaa 
(Elder 1956 field journal) (208-210). 

Reports on presence and nesting of Nene in Puu 
Waawaa Ranch and Puu Anahulu Homesteads 
areas continued in the 1920's and 1930's. 
Gregory (1924), relaying a report from G. C. 



Munro, stated that "a small flock" of Nene flew 
into "Mr. Robert Hind's home station" (Puu 
Waawaa Ranch) in 1923 (178). Mrs. M. Holmes 
told Elder (1956 field journal) that young were 
captured on Puu Waawaa Ranch and reared, and 
that up to 84 p a k  (some of them imprinted on 
her) nested around her house for yam - until 
1925 to 1927 (179). J. Podmore told Elder (1956 
field journal) that Nene were seen near Puu 

Waawaa at Keau about 1927 (180), after which 
R. Hind, Sr. reported that the "only important 
flock left" was on Puu Waawaa Ranch (Elder 
1956 field joumal) (18 1). 

A year later Delawur (1928) reported that R. 
Hind, Sr. told him that "only about 50" remained 
at Puu Waawaa Ranch (182), apparently the prin- 
cipal residue of flocks in that area. G. Kawaha, 
age 72 when in te~ewed by Elder (1956 field 
journal), stated that he saw 7 Nene at (cattle 
watering) tanks on Puu Waawaa Ranch in the 
1923 to 1929 period when "Hind then had 14 
fliers" (183). 

Over a 15 yeat time span beginning in 19 15, E. 
Homer saw occasional paits in the vicinity of the 
1859 lava flow above and below the Belt Road 
in the Homesteads area, the last being seen in 
1930 (Elder 1956 field journal) (184). W. Paris, 
Sr. found a nest with 4 or 5 eggs neat Puu Paha, 
2 miles SE of Puu Waawaa Ranch Headquartem 
in the fall of 1936 (185), theyear that Munro last 
saw "half-tame Nene" at Puu Waawaa Ranch 
(Eldet 1956 field journal) (1 85, 186). 

Game Warden J. Perez confiscated 2 captive 
Nene near Kapalau, Puu Anahulu, about 1936 
and sent them the State of Hawaii Game Farm at 
Mokapu, Oahu (Elder 1956 field journal) (187). 
Munro (1946) reported that 3 Nene were seen at 
Puu Waawaa from 1935 to 1937 (188); and E. 
Paulo stated that this species was seen "below 
Puu Anahulu" in the 1930's and earlier (Elder 
1956 field journal) (189). W. Banko was told by 
R. Hind, Jr. (24 Sept. 1969 intemew) that in the 
1930's flocks up to 20 and 30 ranged chiefly 
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around Puu Waawaa hill, Puu Henahena, and at 
that elevation (4300 feet) around the 
northwestern slopes of Hualalai to Huehue 
Ranch - an area of several square miles (Banko 1" 

1969 field notes) (1 14). 

Farther south along the lower slopes of Hualalai, 
in KAILUA quadrangle, a report by a native 
Hawaiian to R. von Holt told of Nene corning to 
the seashore at Makalawena, presumably in the 
late 1800's or early 1900's (Baldwin 1945) 
(221). 

There are many reports dating from earliest times 
of Nene inhabiting the comparatively remote, 
high (5000+ feet elevation), spatsely vegetated, 
low-relief cinder and lava plains which occupy 
the saddle between Hualalai and Mama h a  
within HUALALAI quadrangle. As previously 
related, Menzies (1920) saw "some" Nene in this 
area in 1792 (230), and Wilkes (1845) "shot two" 
in November 1840 neat the temple of Kaili 
(Ahmumi Heiau) (23 1). 

Baldwin (1945) reported that Palmer and Munro 
failed to find Nene between Mama Loa and 
Hualalai in 1891 (45), though they were undoub- 
tedly present. In 1910, P. Bearner heard geese, 
presumably nene, calling high on the north 
slopes of Hualalai some 5 miles above Puu 
Waawaa (Elder 1956 field journal) (232). 
Baldwin (1945) stated that A. Wall caught gosl- 
ings on the north slope about 191 3 (233), and that 
somewhere between Hualalai and Mama Loa J. 
D. Johnson and C. Kaa obtained live young in 
the 1890's (44). 

Baldwin (1945) learned from W. J. Payne via W. 
Donaghho that, sometime before 1937,19 Nene 
were seen between Mauna Kea and Hualalai 

(59). 

On the south slope of Hualalei, on Huehue 
Ranch, E. E. Marks stated that he saw Nene 
"above pigeon cave" in an undated observation 
(267); while J. Greenwell saw flocks since 



boyhood in the 1920's and 1930's (mostly in 
summer) in the adjacent Kealakekua Ranch 
(Elder 1956 field journal) (235). In another ob- 
servation, J. M. Gouveia mentioned seeing 6 or 
Nene "several time." at 6,500 ft. elevation on the 
Kaupulehu lava flow above the Greenwell 
Ranch in the Hualalai Forest Preserve during the 
1927-1936 period (Elder 1956 field journal) 
(222). 

In the Ahuaumi Heiau area, J. Hentiques saw " 1 
big pair" a half-mile from the ancient Hawaiian 
temple in 1924 (234). In several undated obser- 
vations, presumably made years ago, M. Kaeo 
observed this goose at Kahuahoikekanapa, 1 
mile north-northwest of Ahuaumi; at 
Waikulukulu (cave with drip), 0.5 mile northeast 

of Ahuaumi Heiau; at Puu Hale; and at Puu 
Ikaaka (Elder 1956 field journal) (263 - 266). K. 
Simwna recalled seeing pairs of Nene flying 
mauka (up and mountain) from the Judd trail 2 
miles below Ahuaumi Heiau (262). Elder also 
cites E Greenwell who stated that he recalled 
finding Nene nests with 2 to 3 eggs (apparently 
years ago), but never saw young in the Hualalai- 
Mauna Loa saddle atea (268). 

Pmceedhg to the more heavily pastured and 
wooded region to the south of HUALALAI sec- 
tor, in the adjacent PUU LEHUA quadrangle, 
there seem to be only a few records of Nene from 
1887 to 1936. H. W. Baybrook observed ~ e n e  
nesting at Pohakuloa in Keauhou 2 from 1929 to 
1931, according to Baldwin (1945) (283, 284), 
while Elder (1956 field journal) logged the tes- 
timony of R. Wall who saw Nene frequently 
between Monohaa and Hualalai (in the same 
general area as Baybrook's nesting recollection) 
in the 1920's and early 1930's (282). M. Green- 
well repotted seeing Nene ca. 1932 somewhere 
between their upper ranch house at Pulehua and 
Ahuaumi Heiau (Elder 1956 field journal) (56). 

In KEALAKEKUA quadrangle, which is even 
more heavily grazed and forested (except at 
higher elevations) than the Hualalai-Mauna Loa 

saddle, Nene records are few and fragmentary. 
C. Thompson reported that Nene landed on his 
barn some 3 miles above the community of 
Kealakekua in the 1880's. Mts. R. Wall (who 
raised captive Nene for many yeam) reported that 
her father had a pet Nene for several years that 
flew up and down the mountain and followed his 
home (Elder 1956 field journal) (276,281). 

Still farther south, in KAUNENE quadrangle, 
much more convincing evidence of early-day 
Nene usage was related to interviewers. J. 
Johnston recalled that he shot Nene for W. Paris, 
Sr. mauka (toward the mountain) of the forest 
line in McCandless Ranch, from 1915 to 1917 
(312); and E. Thomson related that at Kaunene 
he saw 5 to 15 Nene neat pools and the Calendula 
patch in the 1920's, shooting 2 in 1921 from a 
flock that circled and landed again (Elder 1956 
field joumal) (3 13,3 15). E. G. Wingate repotted 
seeing young Nene at Puukinikini in 1926 
(Baldwin 1945) (314). Some yeam later, in 
1935, E Henriques saw 2 Nene above Mc- 
Candless Ranch (Elder 1956 field journal) (3 16). 
D. Paris encountered pairs of Nene at 7,000 and 
7,250 feet elevation 2 miles east of Kornakawai 
waterhales, as well as 2 miles east of 
Keanapaakai, as late as 1936 (Baldwin 1945) 
(317,318). 

At the southern end of Kona District there seem 
to be no early-day (1887-1936) records of Nene 
in PUU POHAKULOA sector, and only 1 in 
PAPA quadrangle where, in the early 1930's 
according to Elder (1956 field journal), 0. 
Breithaupt recalled seeing "up to a dozen Nene 
in the ohelo" on pumice flats makai (toward the 
sea) of Puu Ohohia (327). 

Kau District: 
A number of observations, including several of 
goslings, establish the Nene as an early-day 
breeding resident in KAHUKU and KA LAE 
quadrangles at the southern end of Hawaii Is- 
land. For example, W. Meinecke recalled that 2 
of "several" goslings accompanying a female 



were captured at 611 feet elevation along the 
road from Waiohinu to Kaalualu sometime 
during the 1896-1898 period (345). J. Yates 
recalled that ca. 1900 Nene were hunted 2 miles 
mauka (up the mountain) from Waiakinu 
(Waiohinu) (Elder 1956 field journal) (346). 
Later, on 9 January 1907, G. Kawaha recalled 
seeing about 7 Nene some 2.5 miles below 
Kahuku Ranch (347), and R. Kahalcua remem- 
bered flushing about 12 Nene in the summer of 
1913 when quail hunting near Kahuku Ranch 
(Elder 1956 field journal) (346). 

Additionally, Henshaw (1902) stated that a Nene 
nest was found by S. Kauhane on the lava below 
Kahulcu, presumably around the turn of the cen- 
tury (329). D. Paris recalled that he encountered 
pairs on Kahuku as late as 1936 (332), but M. 
Martinson did not remember seeing any in fre- 
quent visits to the Kahuku lowlands in Kau since 
1931 (Baldwin 1945) (336). 

Other early-day recollections include those of R. 
Richards who saw 15 Nene a half-mile above 
Kahuku Ranch ca. 1915; B. McCurnber 's obser- 
vation ca. 1924 of a female and 2 half-grown 
young in pili grass between Kahuku Ranch 
(buildings) and the beach, 2 112 miles from the 
1907 lava flow; 0. Breithaupt's March 1929 
sighting of an old female and 2 young (all 3 
captured) in Kipuka Kekake, Kau side of the 
1907 lava flow; and M. Martinson's capture of 
some goslings below Kipuka Kapulehu, Kahuku 
lowlands, in 1931 or 1932 (Elder 1956 field 
journal) (348-352). 

Much higher on the flank of Mama Loa to the 
north, in P W  0 KEOKEO quadrangle, similar 
reports establish the Nene at substantial popula- 
tion levels during the early days. G. Kawaha 
recalled eating Nene from a bag of 12 shot with 
a rifle by pig hunters at Kipuka Nene in 1902 
(358); while W. Meincke remembered that many 
of his friends hunted and shot Nene at Kipuka 
Nene up until 1908 (Elder 1956 field journal) 
(359). On 9 October 1919 Jagger (1919) noted 

a pair while riding northward from a carnpgroud 
ca. 6,000 feet elevation near a good spring to the 
southwest of the aa lava flow. Pohaku (Ke A) 

t- 
Pohina (360), apparently the same sighting 
credited later by Baldwin(1945) (361). 

* 

Several other early-day Nene records from neat- 
by KEATWA RESERVOIR quadrangle, espe- 
cially along the Kahuku-Ainapo trail, were 

related to interviewers. Baldwin (1945) learned 
from E. Homer that J. Pritchard found Nene 
scattered along the Ainapo trail below timberline 
in 1899 (328). E. Y. Hosaka reported that 2 Nene 
were seen in the spring of 1936 along the 
Kahuku-Ainapo trail (Donaghho 1937 report) 
(330); these were perhaps related to the 3 
reported by Hosaka on this trail on 27 July 1936, 
according to Donaghho's mentor, G. C. Munro 
(1946) (331). Donaghho (1937 report) also 
stated that Nene visited a water tiink along the 
Ainapo-Mama Loa ttail prior to 1937 (333). 

Additionally, E. G. Wmgate saw 2 or 3 repeated- 
ly in 1925 at Anipealll where Ainapo trail crosses 
the stone wall (376); in the spring of 1926 NPS 
Rangem caught 1 of 2 flightless Nene at Punaluu 
Kakawai on the trail from h i @  to Kahuku 
(337); in 1937-1938, J. Silva saw 4 Nene 1.5 
miles beyond the Kahuku forestry cabin (378); 
one summer in the 1930's C. P. Iaukea saw 2 
above the Forestry cabin, Kahuku Ranch (379); 
and sometime from 1932 to 1936,O. Breithaupt 
(confined by CCC crew) saw Nene at the 
Holewai Waterhole, Ainapo trail (380) (Elder 
1956 field journal). The foregoing records, 
when coupled with those cited for the preceding 
P W  0 KEOKEO sector, indicate that Nene 
were resident of a rather narrow 10 to 15 mile 
long upper elevational belt on the southeast 
flanks of Mama Loa, from Kipuka Nene (ca. 
5,800 ft. el.) to A n i w  (ca. 6,800 ft. el.). 

w 

Some 15 miles to the northeast, at about 4,000 ft. 
elevation, a number of observations in the 1920's 
and 1930's establish the occurence of Nene on 
both sides of Hawaii Volcanoes National Park, in 



KILAUEA CRATER quadrangle. Adjacent to 
the Park on the south at Ohaikea Ranch, M. 
Mit-anda saw 5 Nene on the ground in 1924, 
while H. Kimi "frequently" saw a small flock 
there about 1930 (Elder 1936 field journal) (406, 
410). 

To the north of Hawaii Volcanoes National Park, 
the earliest records of the 1887-1936 period at- 
test to sightings along the 25 mile or so trail from 
Keauhou Ranch northward through KULANI 
and PUU 00 quadrangles to Puu 00 Ranch on 
the slopes of Mauna Kea. A. Waipa, 77 years old 
when interviewed by Elder (1956 field journal), 
recalled that about 1895 he saw Nene "often", 
including families up to 5 in number, in Keauhou 
between the Ranch house and the "mauka" 
mountain house at Keawewai along the 
Keauhou-Puu 00 trail (401). P. Beamer in 1899, 
Sheridan (1912), and L. W. Bryan on 17 January 
1929, all reported hearing or seeing Nene at 
undescribed locations along the Keauhou-Puu 
00 trail (Elder 1956 field journal) (48,52,54). 

Not far from the Keauhou ranch house itself, at 
the old (U. S. Army) Bates Camp (4,998 ft. el. 
waterhole near the present Hawaii Volcanoes 
National Park boundary), two residents familiar 
with this area recalled seeing Nene frequently 
years ago. W. Meinecke stated (no doubt from 
notes) that he saw fiom 2 to unspecified numbers 
of Nene at Bates Camp in 1909, during July and 
August of 1916, on 27 and 30 July 1922, on 22, 
23,26 July 1924, and on 1 1 August 1925 (402- 
405,407); F. Waltjen recalled that 3 Nene were 
seen several times in an open kipuka 1 mile 
toward Kulani from (?Bates) camp along the old 
Mauna Loa trail in 1927; and that in June and 
August 1930 Nene came every night from the 
ditection of Kulani to roost near their camp 
where a stone wall met Mauna Loa trail (Elder 
1956 field journal) (408,409). The latter obser- 
vation may, in fact, have been made at ca. 6,600 
ft. elevation in the extreme upper right hand 
comer of KIPUKA PAKEKAKE quadrangle 
where the map shows a stone wall intersecting 

the boundary of Hawaii Volcanoes National Park 
3.1 miles above Bates Camp. 

The historical recollections documented by 
Baldwin (1945) and Elder (1956 field journal) in 
KILAUEA CRATER quadrangle support the im- 
pression of frequent encounters with Nene flocks 
along the Keauhou-Puu 00 trail in KULANI 
sector. H. Ship~nan related that in 1901 Nene 
were "often seen" on this trail, and that his father 
frequently shot 1 or 2 near Waiakea Camp for 
family use (Elder 1956 field journal) (825). 
Baldwin (1945) cites A. Wall that Nene occured 
"in flocks" above Waiakea in the early 1900's, 
and D. Paris saw "flocks" at Keawewai water- 
hole (826, 827). H. K i d ,  age 65 in 1956, 
remembered flushing 12 on Keawewai Pond in 
1924 (Elder 1956 field journal) (828). 

Hawaii Volcanoes National Park: 
Reports by Ellis (1 833), MacFarlane (1 887), and 
Olson (1941), as cited earlier, established the 
presence of Nene around the summit of Kilauea 
volcano and adjacent slopes of Mama Loa from 
1823 to 1884 (997-999). S. Konanui, an old 
resident of Puna who traveled across the Puna 
lowlands to Kau around 1894, stated that Nene 
were plentiful above the inshore cliffs around 
1,500 to 2,000 feet but not on the flats which line 
the shore, and that were seen as far to the east as 
Panau (Baldwin 1945) (341,859). Elder (1956 
field joumal) learned from B. Beck via W. 
Meinecke that, yeats ago, Nene bred commonly 
from Puu Nahanaha near Great Crack, Pahala, 
west to South Kona District (342). 

Later, around Kilauea volcano, Perkins (1903) 
repotted that "flocks of some size" (were) oc- 

casionally seen near the "Crater of Kilauea about 
2 miles from the Volcano House" (1000). Black 
(1901) noted that Nene "fly around the crater 
when the volcano is usually active" (1001). 
Baldwin (1945) stated that O. Lycurgus "knew 
of flocks coming ... in the vicinity of the sulphur 
banks" during the perid 1904 to 1907 (1002). 
Elder (1956 field journal) recorded E. 



Thompson's recollection that he saw Nene 
rnauka (toward the mountain) of the horse pas- 
ture, Kipuka Kulalio, in the 1920's (1003). 

In 1926, high along the trail to the summit of 
Mawla Loa, E Peter reported shooting 1 of 10 
flying Nene seen southwest of the halfway cabin 
at Red Hill (Elder 1956 field journal) (957). 
National Park Service files contain a report of 2 
Nene seen somewhere along the Mauna Loa 
summit trail in 1931; while staff member K. J. 
Williams wrote in 1936 that Nene were reported 
along Mauna Loa trail "from time to time" (958, 
959). 

Much earlier, along the lower flanks of Kilauea 
Crater, Henshaw (1902) reported that Nene 
nested "in barren flats neat the sea" in Puna and 
Kau Districts, an obse~ation that could not have 
failed to encompass habitat later included in 
Hawaii Volcanoes National Park (66). Mrs. G. 
Pea saw a Nene "family with young", her sole 
sighting of these geese, at Kipuka Nene in 1920 
(1019); and G. Pea recalled that 2 Nene visited 
their fannyard 9 miles above Kalapana before 
World War I (Elder 1956 field journal) (1029). 
H. Kimi, however, stated that from 1914 to 1930 
he "never saw Nene" in Hawaii (Volcanws) 
National Park (858). 

Kilauea District: 
A. Bloxam's 28 June 1825 note that pools of 
water along the Hilo-Volcano trail were the 
"resort of wild geese" was previously cited 
(1031). Over 100 years later, Elder (1956 field 
journal) noted (no doubt from memory of H. 
Shipman), that a &-flying captive Nene flock 
kept at Keaau Ranch from 1918 to 1949, regular- 
ly visited such areas as Mountain View, Happy 
Home (north of Kurtistown), Makuu (6 miles 
north of Pahoa), and Poki (1032,1269). 

Mauna Kea District: 
In traversing the southeastern slopes of Mauna 
Kea on a route from Hilo to the summit in 
January 1841, Pickering (1841 field journal) 

(Wiion and Evans 1893) reported that no geese 

were seen, as previously cited (1035, 1036). 
However, a few yeam later Anon. (1847) found 
many Nene in the same general area (1037). 
Decades later, H. Wassrnan told C. Kaa, that 
Nene were commonly seen in the early 1900's 
from Laurnaia, some 4 miles northeast of Puu 00 
Ranch, to PohaMoa on Mauna Kea's southern 
flank (Elder 1956 field journal) (1052). Similar- 
ly, A. Wall reported Nene along the Hurnuula 
Road and "all over the country between Mama 
Loa and Mauna Kea" in the 1890's (Baldwin 
1945) (70, 1039). 

There are a few other records of Nene frequent- 
ing the eastern and northeastern flanks of Mauna 
Kea around the turn of the century. E. Homer 
recalled that 2 Nene were received as pets on 
Kukaiau Ranch (UMIKOA quadrangle) in 1893, 
but that they "flew o f f  when grown (Elder 1956 
field journal) (1328). C. L. Murray saw 1 in 1935 
2 miles from the sea in the land division of Piha 
(PAPAALOA quadrangle); while C. E. Blacow 
relayed a report from a rancher some 10 yeats 
previously, that Nene had been seen near the 
Hopuwai Ponds ( P W  AKALA quadrangle) 
about 1905 (Elder 1956 field journal) (1323, 
1330). A. McKenzie reported seeing Nene ca. 
1935 at Hopuwai Pond and 0.2 mile makai 
(towatd the sea) on sand flats below Nauhi Forest 
Station (PW AKALA quadrangle) (Elder 1956 
field journal) (1325, 1326). Baldwin (1945) 
reported that judging from the lack of observa- 
tions of Nene in early-day accounts of travel 
along the trail around the north side of Mauna 
Kea, Nene range ended on the northeast flank 
(1040, 1324). 

To the south, other observers interviewed by 
Elder (1956 field journal) testify to the existing 
of Nene flocks on and around Puu 00 Ranch 
(PW 00 quadrangle) in the early 1900's, as 
follows: W. Paris, Sr. recalled seeing "many 
flocks of 6-8" on Puu 00 Ranch in October or 
November 1910; H. Kirni stated that he frequent- 
ly flushed Nene at Waikoloa Pond (Puu 00 



Ranch) from 1914 to 1920; E Waltjen saw Nene 
on Puu 00 Flat in 1922; H. Haa saw Nene on Puu 
Oo Ranch at Waikoloa and Hilopa near Parker 
Ranch fence, and Hilopa and Ornao Ponds from 
1923 to 1925; while T. Immoto recalled seeing 
"plenty big flocks" at Ornaho (?Ornao) below 
Waikoloa on Puu 00 Ranch ca. 1926 (1119- 
1125). Farther south in Aina Hou, A. Wall 
recalled seeing flocks of 30 to 40 Nene in the 
1890's; and D. Paris stated he saw "comparative- 
ly many" there in the early 1900's (1069,1070). 

An early traveler from Humuula to Kona 
(Sheridan 1912) wrote that far in the night he 
"heard a flock of Hawaiian geese far overhead" 
and reported hearing them again the next day 
(51). 

High above Pohakuloa near the summit of 
Mama Kea at around 13,000 ft. elevation, J. 
Rock recalled seeing Nene flying near Lake 
Waiau in September 19 10 (Elder 1956 field jour- 
nal) (1322). Much lower in elevation and some- 
where along the trail from Humuula to Kona, 
Sheridan (1912) saw and heard a flock of Nene 
about 1912. During the summem of 1936 and 
1937, W. J. Payne witnessed flocks of 4 to 12 
Nene flying toward Hualalai from the Saddle 
Road almost daily in the afternoon, and occas- 
sionlly east in the morning (Elder 1956 field 
journal)(l062). On the lower southwestern 
slopes of Mama Kea in KEAMOKU quad- 
rangle, T. Vredenberg recalled that 30 to 40 Nene 
came to the old water trough near Puu Keekee, 
Parker Ranch, where they were fed weekly from 
1914 to 1915 (Elder 1956 field journal) (1272). 
T. Vrendenberg also recalled seeing a few paits 
frequently up until 1918 at Puu Kapele on the 
Saddle Road (Elder 1956 field joumal) (1273). 

In 1925 T. Lindsey saw Nene south of Waiulaula 
Gulch at Keamuku, Waikoloa, at about 3.250 ft. 
elevation (1274); while in 1936 H. Kawai, a 
life-long employee of Parker Ranch, recalled 
seeing Nene only once iri 1936, near Kearnuku 
House (Elder 1956 field journal) (1275). E. 

Homer also remembered seeing a pair of Nene 
at close range near Keamulcu house on the Puu 
Waawaa side of the Keamuku lava flow in 1936 
and following years (Elder 1956 field journal) 
(1276). 

Two other records may be tentatively assigned to 
NAOHUELEELUA quadrangle, that of 
Simeona who recalled seeing Nene in January 

yeats ago between Ahuaurni and Puu 00 (1060), 
and W. Paris, Sr. who remembered observing this 
species along the trail from Waikii to the Judd 
Trail (a long time ago) (Elder 1956 field journal) 
(1060, 1061). 

Farther to the south, perhaps in 
NAOHUELEELUA quadrangle, L. W. Bryan 
recalled that in 1932 he saw a few Nene in the 
"driest part" of the plateau between Mama Kea 
and Hualalai (Baldwin 1945) (55). 

Island of Maui 

S. B. W1on was the first to comment on the 
status of Nene on Maui during the 1887-1936 
period, stating (Wilson and Evans 1893) that he 
"heard that it nestedw in the crater of Haleakala 
(1343). Henshaw (1902) wrote that the Nene 
was "said to have nested" in the past in the crater 
of Haleakala, but that inquiry in 1891 (? H. C. 
Palmer) failed to disclose that it had been seen 
there in several years (1344). Perkins (1903) 
wrote that the Nene was "said to have formerly 
hquented Haleakala ... though neithw in my 
many visits to the summit, nor when camping in 
the bottom of the great crater did I myself get 
sight of one ... its scarcity on Maui at the present 
time (if indeed it still exists there at all) is temark- 
able ... other islands are quite unsuited to its 
natural habitats and it is not found on these ... " 
(9). 

Recollections of a number of residents recorded 
yeam later establish that Nene were at least oc- 
casionally encountered on Maui around the turn 
of the century. W. Aiken, 84 years of age in 1956, 



remembered seeing a few Nene near Olinda in 
1897; while some time from 1889 to 1905 C. 
Thompson recalled flushing 15 at Waianapanapa 
and another nearby pond, and saw them flying at 
Kaunene above the highway camp on the north 
side of Wailuku District (Elder 1956 field jour- 
nal) (1338,1366). Though C. Thompson did not 
specify the year, it seems likely that his recollec- 
tion of Nene seen several times at Ham, and theit 
flight reported by oldtimers over Keokea- 
Ulupalakua may have been during this same 
1889 to 1905 period (Elder 1956 field journal, 
USFWS 1983) (1371,1373). B. Malia recalled, 
in apparently yet another w l y  day observation, 
Nene sighted on the 1857 (1790) lava flow near 
the coast south of Kula, most likely in the 1889- 
1905 time frame (Elder 1956 field journal) 
(1372). 

Baldwin (1945) states that L. von Tempsky's 
father saw Nene at "Waikanene" at 7,700 feet 
elevation on the north slope of Haleakala ca. 
1900 (1365). C. Thompson recalled seeing 3 
Nene at Kahikinui in 1904 (Elder 1956 field 
joutnal) (138 1). J. A. Casewell, born 22 March 
1898, remembered seeing Nene when a small 
boy (ca. 1905), and his parents speaking of this 
goose nesting on Puunene (now the name of a 
residential community) (Pratt 1972) (1 333, 
1340). Mrs. Happy Kaopuiki, who was raised on 
Maui, remembered seeing 4 captive Nene around 
the Keakai's family pond at Lahaina ca. 1905 
(Elder 1956 field journal) (1337); Anonymous 
(1902) stated that a "flock of half a dozen" Nene 
had been domesticated by Dr. Edward Armitage 
of Wailuku "some years since* (1339). J. J. 
FIeming, no doubt speaking of the period around 
the turn of the century, told G. C. Munro that the 
last Nene on Maui was shot (Elder 1956 field 
journal) (1334). In fact, J. J. Fleming told 
Baldwin (1945) that he shot one above "Paia" on 
the slopes of Haleakala ca. 1906 (1348), perhaps 
one of a bout 6 that D. Fleming told of seeing that 
year by small ponds on Laie Flats in Haleakala 
Crater (1 367). 

In 1912, R. von Tempsky saw Nene at Lake 
Waiale, and that same year, or in 1914, he saw 2 
of these geese at one of the ponds- 
Waianapanapa or Waiale ( ? Wai Ele'ele) high on 
the northwest slope of Haleakala (1341, 1368). 
W. Aiken saw Nene "once in 63 years" in 1912, 
flyhg over near the summit of Haleakala head- 
ing toward Mama Loa (1345). 

Island of Molokai 
D. Paupu, 77 years old when in te~ewed in 
1956, recalled that "small noisy bunches" of 
Nene visited ponds seasonally near Kalarnaula 
and Palaau until 1922 (Elder 1956 field joumal) 
(1403). Munro (1952) was told by "three per- 
sons independently" that Nene frequented a hill 
called Keono Kuino near Kamalo, presumably 
years previously (1409) when G. McCorriston as 
a small boy living inKamalo "thought there were 
about half a dozen birds that frequented a fish 
pond on the Coast" (1408). 

F. Whyte saw 2 adult Nene, one on a nest at 2,000 
ft. elevation somewhere on the south side of 
Molokai in January 1926 - most likely the pait J. 
Wilder recalled that year as having "nested 2 or 
3 seasons backn (1395, 1396). Smith (1952) 
reported that 4 pairs of Nene were released on 
Molokai ca. 1936 (1398), possibly those G. C. 
Munro saw on a pond at Fagan's Ranch in 1936 
(Elder 1956 field joutnal) (1397). 

Islands of Kauai and Niihau 
The= seems to be only three statements concern- 
ing Nene on Kauai and Niihau during the early 
days: the comment by S. B. Wilson (Wilson and 
Evans 1893) that these geese were observed 
occasionally but did not breed there (1415, 
1463); the statement by Henshaw (1902) that 
Nene occurancc on either island would be in the 
nature of an accident - if indeed such reports 
were not a case of mistaken indentity (1416, 
1464); and A. Holt's recollection that his mother, 
who lived on Kauai, apparently years before the 
mid-1940's interview, spoke of seeing Nene 
there (Baldwin 1945) (1417). 



3. Rediscovery and Initial Research (1937- 
1948) 

Island of Hawaii 

Kohala district: 
Local residents recalled seeing Nene a total of 6 
times in Kohala District from 1937 to 1948 ac- 
cording to i n t e ~ e w s  conducted by Baldwin 
(1945) and Elder (1956 field journal). In 
KAWAIHAE quadrangle, R. von Holt told 
Baldwin (1945) that he (von Holt) disturbed a 
pair in Kapole (Waikapole) Gulch, Makaloa, at 
800 ft. elevation in 1938 (89); while according 
to Elder (1956 field journal), F. I. Brown saw 3 
to 4 pairs on the Kona side of the jeep ttail 
between Kawaihae and Wairnea in January or 
February 1943 (90). 

In KAMUELA sector, F. I. Brown learned of 7 
Nene in Waiulaula Gulch in Lalamilo at 2,000 ft. 
elevation in 1941 (Baldwin 1945) (95). Elder 
(1956 field journal) states that D. Kauae, Sr., a 
life-long employee of Patker Ranch, told him 
that he (Kauae) saw Nene only once - at Waimea 
Pond - an old Hawaiian home site, ca. 1946; 
while E. E. Marks mentioned that he last saw 
Nene when 12 stopped at a rese~oi t  above the 
stables 3 miles above Kamuela, sometime ca. 
1946 or 1947 (96,97). 

In KUKUMAELE quadrangle, W. J. Payne told 
Elder (1956 field journal) that 3 Nene came to 
the Ou Ranch, 5 miles NE of Wairnea in 1939 or 
1940 (100). 

Kona District: 
Some 8 observations of Hawaiian Geese in 
ANAEHOOMALU quadrangle were remem- 
bered as occuring in the 12-year 1937-1948 
period. W. Akau saw 12 flying back of Weliweli 
about 1937 (Elder 1956 field journal) (120). E. 
Paulo recalled that 10 captive pairs on F. Brown's 
Ranch were released before 1940, while F. I. 
Brown stated that 3 wild pairs nested successful- 
ly on Pueo Pond before 1941 (Elder 1956 field 

journal) (123,124). S. Akau stated that 14 Nene 
in captivity at the F. Brown Ranch, Keawaiki, 
before 1940 (when all were released) were from 
the State Game Farm at Mokapu, Oahu (Elder 
1956 field journal) (125)s. Akau went on to say 
that 7 Nene from Puu Waawaa occasionally 
visited Keawaiki before 1940 when the captive 
flock was present (126). G. Kaono was cited as 
remembering that a captive flock of about 24 
Nene on the F. Brown Ranch was released in 
1942 (Elder 1956 field journal) (127). F. I. 
Brown and R. von Holt told Baldwin (1945) that 
they encountered Nene "occasionally" near the 
shore ponds just north of Keawaiki Bay during 
the past few years (1940- 1944) (128). J. Paulo 
recalled seeing 8 to 10 Nene roosting in pens at 
night on the Weliweli Ranch in the 1940's (Elder 
1956 field journal) (129). 

Local residents recalled seeing Nene many times 
during the 1937-1948 period in the area covered 
by KIHOLO quadrangle. In or about 1937 L. 
Hind observed 19 Nene at Luahinewai 
(Puuwaawaa shoreline) (Baldwin 1945) (157); F. 
Henriques saw 2 on the Kaupulehu lava flow 
between Puuwaawaa and Huehue ranches; and 
C. Stanley saw 4 flying toward Mama Loa from 
the Kona road at the 180 1 (Kaupulehu) lava flow 
(Elder 1956 field journal) (158, 159). In 1939, 
J. Perez (Game Watden) saw 2 Nene flying 
across the highway where the 1800 (1801 
Kaupulehu) lava flow crosses above Huehue 
Ranch (Elder 1956 field journal) (160). 

T. Lindsey recalled seeing 16 at Waiho, 3,000 
feet elevation, (Puuwaawaa Ranch) in April 
1942, while T. Vredenberg remembered that 14 
came to a watering trough 1 mile from the 
Huehue ranch house in November of that year 
(E3aldwin 1945) (161,162). T. Vrendenberg ad- 
ditionally recollected that "fair numbers" of 
Nene used to be seen along the edges of the 
Kaupulehu Lava How from 2,550 to 4,400 feet 
elevation in 1942, frequenting the grassy 
pahoehoe lava 2 miles east of the Huehue ranch 
house (163). Also, D. Paris saw 1 or 2 along the 



road by the Kaupulehu flow about 1944 
(Baldwin 1945) (164). A. Ruttle told Elder 
(1956 field journal) that a relative, E I. Bmwn, 
manager at Keawiki Ranch, kept Nene in stone 
pens about 6 feet square, above Koholo from 
1925 to 1945 (165). 

Inland, and to the north of the Kaupulehu lava 
flow, E. Homer remembered that during the 
period 1930 to 1940, a pair of Nene frequently 
flew rnakai (toward the sea) in the morning, and 
mauka (toward the mountain, Hualalai) in the 
afternoon below the Kona Road north of the 
1855 (1859) lava flow (Elder 1956 field journal) 
(190). In November 1941, T. Lindsey recalled 
Nene nesting above Halekula (huwaawaa 
Ranch) and L. Hind saw a flock of 33 near the 
hill Puu Waawaa that same year (191,192). 

Continuing with recollections of Nene on and 
around Puuwaawaa Ranch in the 1940's, L. Hind 
recalled their continuous presence, including 
young, from 1900 to 1944 (Baldwin 1945) 
(Smith 1952) (201,202). Such sweeping state- 
ments seem well born out by the facts of the 
1937-1948 and previous periods. At unspecified 
times, but presumably prior to 1948, S. Kahola 
saw 2 Nene at h u  Anahulu by the trail to Kiolo, 
and obtained eggs from a nest 314 mile above Puu 
Waawaa ranch house for some 6 or 7 years (204, 
205); and W. Paris, St., frequently saw Nene in 
the open kipukas of Kuainiho near pigeon caves, 
and found 1 nest with 2 eggs on a crater hill 1.5 
miles above Puu Waawaa (Elder 1956 field jour- 
nal) (206,207). 

In 1942, P. H. Baldwin himself saw 5 adult Nene 
at 3700 feet elevation near Poohohoo on 11 April 
(193), while that same year (in March), T. 
Lindsey noted several at Halekula, and L. Hind 
saw 26 near the hill Puu Waawaa (Baldwin 1945) 
(193-195). A. Cambra stated that from 1936 to 

1943 he remembered Nene being frequently 
hunted in the third kipuka above the road 
halfway between the 1859 lava flow and 
Kuainiho (196). L. Hind recalled that the largest 
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flock of Nene at Puuwaawaa Ranch by 1943 was 
13, and that they nested especially in Waiho and 
Halekula paddocks between Puu Waawaa and 
Hualalai, from about 2,300 to 4,000 feet eleva- 
tion (Baldwin 1945) (197, 200). R. Hind, Jr. 
believed the Nene population declined in the late 
1930's and early 1940's (W. Banko 1969 field 
journal) (1 98), while Baldwin (1 945) thought 
that the total population of the island "about 50, 
centered in Puuwaawaa, appears to have 
remained constant from 1930 to 1945" (27). R. 
Hind, Jr. told W. Banko (1969 field journal) that 

the "last 2" Nene on Puu Waawaa Ranch were 
killed by World Wat 11 pilots on leave on the 
Ranch in 1943 (199), perhaps that referred to by 
Schwartz and Schwartz (1949) (62). 

On the north flank of Hualalai, south of Puu 
Waawaa Ranch, C. L. Murray saw 5 or 6 Nene 
in 1938 some 3 miles south of Puu Waawaa (238) 
( ~ l d &  1956 field journal); and R. Hind, Jr. saw 
"a few" at Kileo in open grassy areas in the 
1930's (W. Banko 1969 field journal) (239). 
Baldwin (1945) also reported that T. Lindsey saw 
an adult Nene with young at Poohohoo in 
February 1940 (246); while H. Yamayoshi saw a 
pair of Nene on the Puu Waawaa side of Hualalai 
at 6,500 feet elevation on 1 August 1945 (Elder 
1956 field journal) (250). 

To the south of Puu ~ a a w a a  Ranch, in KAILUA 
quadrangle, Nene were reported seen at Puu 
Laalaau by M. Kaeo; and a pair with 18 (1) young 
was seen by E. E. Marks somewhere above 
Huehue Ranch, on unspecified dates, possibly 
yeats before 1937 Elder 1956 field journal) 
(226, 227). Elder (1956 field journal) learned 
from C. Kaa via H. Wassrnan, that Nene were 
often seen on Hualalai near Puu Laahu, not 
lower than 6,500 feet elevation, until 1950 (253). 
M. Kaeo also recalled, from 30 y m  work on the 
F. Gtecnwell Ranch, wing from 2 to 6 Nene 
many times (but no nests, young or flightless 
adults) at Honokohau, 1,250 feet elevation 
(Elder 1956 field joumal) (224). Higher up on 
Hualalai, around 6,000 feet elevation, Donaghho 



(1940) reported that Ranger Maiteen knew of a 

dozen Nene in the Sheep Station area which had 
slowly increased since he fitst knew them in 
May 1940 (223). Baldwin (1942 field journal, 
1945) cites E Greenwell as saying that Nene 
were never seen on the south flank of Hualalai 
below 5,000 feet (249). 

Still farther south, in KEALAKEKUA quad- 
rangle, A. Carnbra recalled seeing Nene many 
times, 15 on one occasion, on the Sherwood 
Greenwell Ranch above Kealakekua, from 1936 
to 1943 (Elder 1956 field journal) (277). G. 
Henriques recalled seeing Nene only twice on 
the Cireenwell Ranch, both times in 1939 (Elder 
1956 field journal) (280). 

On the eastern flanks of Hualalai and the broad 
plains sttetching to Mama Loa, recollections of 
Nene from 1937 to 1948 are numerous. Donagh- 
ho (1937 report, 1951a) wrote in 1937 that W. J. 
Payne told him of 19 between Mauna Kea and 
Hualalai, that a "flock of 6 were reported where 
a number live" in the Great Central Plain be- 
tween Mama Loa and Hualalai, and that this 
species was present near the east slope of 
Hualalai (58,236,237). Baldwin (1945) wrote 
that F. Greenwell knew of small flocks, but no 
nesting, on the southeast flank of Hualalai just 
above the plateau (identified in field notes as 
being in Keauhou 2, north of the Judd trail below 
6,000 feet elevation, and between Ahuaumi 
Heiau and Pohakuloa (6,050 feet elevation) 
through the years up to 1940 (240, 242). J. 
Chenwell last saw 10 to 12 Nene flying south 
from Ahuaumi to Pulehua Ranch in 1940, about 
the same year that he found a Nene nest in 
pukiawe at Ahuaumi (Heiau) (243,244). H. W. 
Baybrook told of seeing a single Nene near 
Ahuaumi Heiau in 1941 (Baldwin 1945) (245); 
while Baybrook and Nick saw Nene in the same 
atea as recently as 1942 (Baldwin 1942 field 
notes) (245, 247). J. D. Johnson and C. Kaa 
obtained young between Hualalai and Mauna 
Loa in 1945 (Baldwin 1945) (251), though E 
C3reenwell said he found Nene between Hualalai 

and Mauna Loa to be "comparatively scarce" 
since the tum of the century (Baldwin 1942 field 
journal, 1945) (248,252). On his bird survey in 
November 1942, P. Baldwin (1942 field journal) 
stated that he did not find any droppings or see 

any Nene between Pohakuloa through Kanahaha 
and even to PuuLehua, and that although "all this 
country appears an excellent potential Nene 
breeding and feeding area", this species was 
"obviouly rare here" (68). 

To the south of Hualalai and the Hualalai-Mama 
Loa plain, in and near Puu Lehua Ranch, H. W. 
Baybrook remembered seeing 3 Nene neat Puu 
Kemui in 1941, but knew of no obsemations on 
the Puu Lehua Ranch lower than ca. 5,000 feet 
elevation during the 1923-1942 year period 
(Baldwin 1942 field journal, 1945) (285-287). 
B. Matsuoka, a Greenwell Ranch cowboy, 
recalled seeing 3 flying over the old sheep station 
at Kanahaha, and h m  3 to 4 in the kipuka above 
Kanahaha sometime from 1944 to 1946 (Elder 
1956 field journal) (288,289). M. Kaeo recalled 
seeing Nene at Kanahaha, and N. Greenwell a 
pair at Kamhaha near Pohakuloa, apparently 
years ago (Elder 1956 field joumal) (294,295). 

Much farther to the south in KAUNENE quad- 
rangle, W. Thompson recollected seeing 3 Nene 
on the lava above Komakawai water holes early 
in 1944 (Baldwin 1945) (319); while an un- 
specified number of years before 1956, K. 
Simeona told of seeing paired Nene at 7,000 feet 
elevation, just above the forest line above Puu 
Pohakuloa @lder 1956 field journal) (326). 0. 
Cmby recalled seeing a pair of Nene just above 
the Polewai Waterhole in May 1937. R. von Holt 
remembered seeing several flocks of 5 to 8 from 
the Alika Lava Flow north to Hooper Camp 
(6,750-8,000 feet elevation) in 1940 (Baldwin 
1945 field joumal) (322,323). Elder (1956 field 
journal) logged Y. Chee's remembrances of 
seeing Nene near the old Kaohe Ranch sometime 
from 1927 to 1948, and seeing 6 flying south 
toward Keanapaakai from the Kaohe Ranch at 
6,300 ft. elevation in 1948 (324,325). 



Kau District: 
Contrary to many reports of Nene in KA LAE, 
KAHLTKU, PUU 0 KEOKEO, and KIWIWA 
RESERVOIR quadrangles from 1887 to 1936, 
comparatively few observers recalled seeing this 
species over the same broad area on the southern 
flank of Mama Loa from 1937 to 1948. For 
example, M. Martinson reported seeing none in 
frequent visits to the Kahuku lowlands 
(KAHUKU quadrangle) from 1931 to 1944 
(336), although W. Meinecke told Elder (1956 
field journal) that B. Beck captured young Nene 
some 4 miles west and below the road to Kahuku 
Ranch some time before 1950 (353). 

In P W  0 KEOKEO sector, Smith (1952) stated 
that 17 Nene were seen at 6,500 ft. elevation, 
Kipuka Nene, in 1948 (3621, perhaps the same 
flockas that reported by C. Glover to Elder (1956 
field journal) as occuring in August 1949 (363). 

Only a single report from the 1937 to 1948 period 
was reported for KEAIWA RESERVOIR sector 
- that of M. Martinson who saw 2 Nene at 
Punaluu Kahawai at 7,250 ft. elevation in 
November 1942 (Baldwin 1945) (381). It is not 
known where E. Y. Hosaka told W. Donaghho 
Nene were sighted in 1937 on the slopes of 
Mauna Loa above Kau Forest Reserve (Baldwin 
1945) (335). 

In WOOD VALLEY quadrangle, W. Paris, Sr., 
recalled that his father hunted Nene at Ainapo in 
the 1930's (Elder 1956 field journal) (387). 

Farther north, just outside Hawaii Volcanoes Na- 
tional Park in KILAUEA CRATER quadrangle, 
A. McKenzie reported seeing a pair with a nest 
(2 young, 1 dead embryo, and 1 infertile egg) 
near Bates Camp during the winter of 1940- 194 1 
(Elder 1956 field journal) (41 1). It was perhaps 
during this period that T. Lindsey referred to 
seeing 24 Nene fly over the Keauhou Ranch 
house (Elder 1956 field joumal) (414). 
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Still farther to the north, in KULANI quadrangle, 
many observers recalled seeing Nene from 1937 
to 1948, particulatly around Keawewai. L. W. 
Bryan reported Nene were seen in the 1930's on 
the south side of the 1852 lava flow along the Puu 
00-Volcano Trail toward Kilauea from Aina Hou 
(Baldwin 1945) (833); while fomer Superinten- 
dent of Hawaii Volcanoes National Park, E. G. 
Wingate, recalled that from 1935 to 1938, Nene 
were sighted in the Park area from 5,000 to 7,000 
ft. elevation and above Keawewai (Elder 1956 
field joutnal) (832). Donaghho (1937 report) 
stated that Park Ranger J. H. Christ and State 
Forester L. W. Bryan reported that Nene were 
neatly always seen at Keawewai from June to 
August 1937 (829); and L. W. Bryan reported 2 
along the Puu 00-Volcano trail during this period 
(57). On a 12 September 1937 hike along Puu 
00 trail above Keawewai, Donaghho (1951~) 
first saw 6 Nene, then 2 more farther along the 
ttail toward Mama Kea (830,831). The Nation- 
al Park Service stated in an internal report that a 
small flock of Nene were seen 27 July 1940 at 
Keawewai (834), but that on 6 August 1941 no 
droppings or other signs of use were found at 
(Keawewai) watethole, nor any seen on a survey 
from the end of Mauna Loa Sttip Road to 
Keawewai and retum (836). Baldwin (1945) 
reported that ranchers encountered a small flock 
and told of seeing others at Keawewai during the 
1940-1944 period (837); D. Forbes reported 
seeing several flocks of up to 11 birds along the 
Puu 00 trail from Keawewai to Puu Kipu during 
the 1937 to 1947 period (838). L. W. Bryan is 
cited by Elder (1956 field journal) as saying that 
Nene were "always seen" from June to Septem- 
ber 1926 to 1940 where the Puu 00 trail crosses 
the 1852 lava flow (835). In sevetal undated 
early recollections Elder (1956 field journal) 
learned from T. Lindsey, K. Manaaupo, and R. 
Kahakua that, presumably in the 1940's, Nene 
frequently flew over their camp at Keawewai, 2 
were seen about 1 mile above Keawewai, and 
that young were "always raised" on hill Kipuka 
Nene near Keawewai (844-846). An illegally 
captured Nene was seized, presumably from a 



hunter, on October 30, 1949, near the Puu 00 
trail and 1852 lava flow, Waiakea Forest 
Reserve, according to Elder (1956 field journal) 
(839). 

Hawaii Volcanoes National Park: 
In KIPUKA PAKEKAKE quadrangle, Donagh- 
ho (1951) mentions an unsuccessful search for 
Nene conducted by himself and others on 20 July 
1937 when the party hiked from the end of the 
Mama h a  truck trail (now Strip Road) south to 
Kipuka Kaunaiu (actually Maunaiu) (868). Ex- 
tending the hike on 21 July 1937 to a small grassy 
kipuka (chtistened 3-Trees Kipuka) located 
about 0.9 mile slightly southwest horn the end of 
the truck trail and about halfway between Kipuka 
Maunaiu and Kipuka Kulalio, H. G. Craddock 
and W. Donaghho discovered a flock of 8 Nene 
which they thought existed only in captivity 
(Craddock 1937 report) (Donaghho 1937 report, 
1951a) (Baldwin 1945) (334, 869-872). The 
discovery prompted return trips to 3-Trees 
Kipuka where the presence of Nene was reported 
on22,23, and 26 July (Donaghho 195la), (1937 
Superintendent's Report) (Elder 1956 field jour- 
nal) (873-875). Fresh Nene droppings were also 
noted at 3-Trees Kipuka on 30 August 1937 
(Donaghho 1937 report) (876). 

There are only 3 records of visits to the 3-Trees 
Kipuka area in 1938, as follows: 5 Nene were 
noted in eastward flight at 6,250 feet elevation, 
Kipuka Kulalio, on 25 August; flock of 6 seen 
somewhere along the Mauna Loa trail in Septem- 
bet, and the fmding of no droppings in 3-Trees 
Kipuka on 27 November 1938 (Baldwin 1945) 
(1938 Superintendent's Report) (Baldwin 1938 
field journal) (874-877). 

In 1939, the results of 4 possibly 5 visits to the 
3-Trees Kipuka area were noted, viz. the finding 
by Baldwin of only old feces on 6 February; and 
many old, as well as "moderately recent" (some 
possibly weeks old) droppings on 6 July; 5 Nene 
reported seen by National Park Service person- 
nel at the end of the Mauna Loa truck trail on 7 

July - no doubt the 5 noted the same day at 6,700 
feet elevation, by P. E. Schulz, Kipuka Kulalio 
(Baldwin 1939 field journal) (1939 
Superintendent's Report) (Baldwin 1945) (880- 
883). 

Records of Nene seen at 3-Trees Kipuka and 
Kipuka Kulalio abound for 1940. At 3-Trees 
Kipuka, Baldwin (1945) saw a flock of 3 Nene 
on 3 days in April; a flock of 2 on 2 days, and 1 
on 1 day in May; plus a flock of 3 at 6,500 feet 
clcvation, and a flock of 8 in flight at 6,000 feet 
elevation, Kipuka Kulalaio, on 16 June (885- 
887). An internal National Park Service report 
stated that no Nene were found on frequent visits 
to 3-Trses Kipuka and Kipuka Kulalio in July 
(1 940 Superintendent's Report) (888, 889). 
Baldwin (1945) saw a small flock of Nene in the 
underbrush at Kipuka Kulalio, 6,700 feet eleva- 
tion, on 31 July; and 2 in 3-Trees Kipuka on 22 
October (890-892), later reporting that 2 roosted 
in the latter kipuka on 27 November (893). 

Donaghho (1940), following a visit to the Park 
in May 1940, wrote of the Nene as follows: ... 
'though I saw none ...  umbers on Mama Loa 
have apparently dwindled to 6" (860). Baldwin 
(1941), referring to the 1937-1940 period, sum- 
marized his knowledge of their population status 
in the Park by saying that a small flock roosting 
regularly winter and spring at 3-Trees Kipuka 
had dwindled from 8 to 2 individuals since 1937, 
and that "recent" impressions (with W. Donagh- 
ho) were of "about a dozen ... seen from time to 
time ... in flocks of 2 to 5 individuals around the 
Park . . most commonly . .. between elevations of 
6,500 to 7,500 feet on Mauna Loa but oc- 
casionally at lower elevations" (861, 894). 
However, S. Kaawaloa, in te~ewed by Elder 
(1956 field journal) said he "frequently" saw 
bunches (of Nene) up to 12 in number, flying 
neat the end of the Mauna Loa truck trail at 6,500 
feet elevation, in the CCC days (late 1930's or 
early 1940's) (884). 



Results of some 5 visits to the 3-Trees Kipuka 
area were recorded in 1941 by Baldwin (1941 
field journal, 1945), and the National Park Ser- 
vice (1941 Superintendent's Report), as follows: 
the finding of an abundance of Nene signs in 
3-Trees Kipuka in June, indicating heavy use in 
May after little use in previous months; dis- 
covery of droppings from 6,250 to 6,500 feet 
elevation neat the lower end of a pahoehoe strip 
east of the 1881 flow, not far from the west 
(?north) Park boundary on 21 July; seeing few 
signs at 3-Trees Kipuka in October (the fitst 
since May); sighting of 1 at 3-Trees Kipuka on 
28 November; and finding only evidence of 
limited use at this kipuka in December (895-900, 
1078). 

The National Patk Service stated in a Match 
1942 internal report that no Nene were seen on a 
visit to "areas of forme; use", presumably all in 
or near the Park (60). 

The only report of Nene activity in 1943 seem to 
be the report by Baldwin (1945) that a Nene was 
flushed from ohelo shrubs in Kipuka Kulalio at 
6,800 feet elevation on 18 December (901). 

In 1944, Baldwin (1945) noted that 2 Nene 
flushed at 6,500 feet and circled higher in Kipuka 
Kulalio on 13 January; while on 19 January, 2 
were seen on 3 days just above or below the end 
of the Mauna Loa truck h i 1  (Strip Road) (1944 
Superintendent's Report) (902,903). 

Only 2 records of Nene activity were noted fiom 
1945 to 1948, the observation by B. Sumner that 
3 were seen in Kipuka Maunaiau at 5,500 feet 
elevation in 1946 (Elder 1956 field journal) 
(904); and droppings found at 3-Trees Kipuka in 
October 1947 (1947 Superintendent's Report) 
(905). 

Not far from 3-Trees Kip& however, in PUU 
ULAULA sector, obse.rvations of Nene were 
recorded along de Mauna Loa ttail h m  6,700 
to between 8,000 and 9,000 feet elevation from 
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approximately 1937 to 1948, as follows: 3 or 
more from 1935 to 1938 (960-962); 2 in 1939 
(963, %4); 6 in 1940 (965-970); 1 in 1942 (97 1); 
4 in 1943 (972-975); 1 in 1944 (976); and 1 in 
1946 (977) (Baldwin 1941, 1945) (1939, 1940, 
1943 Superintendent's Reports) (Elder 1956 
field journal). Young were seen once at 7,500 
feet elevation on 16 July 1940 (968), while num- 
bers of adults seen from 1937 to 1948 varied 
from 1 to 5. Sightings made during the months 
of Februaty, March, April, July (3), August (2), 
September, October (Z), were perhaps more a 

reflection of reporter frequency than seasonal 
use by nene. 

Farther downslope, in KILAUEA CRATER 
quadrangle, Baldwin (1945) reported that a Nene 
was seen standing on a lava flow in the Koa forest 
at 5,750 feet elevation, Kipuka Kulalio, on 28 
August 1938 (1004). B. Waltjen, an old-time 
employee of Hawaii Volcanoes National Park 
saw Nene only once, when 6 landed at "Six 
Tanks" on the truck frail, 3 miles above Bird Park 
sometime in 1946 or 1947 (Elder 1956 field 
journal) (1006). Baldwin (1945) was told by C. 
Kauhi, presumably ca. 1944, that Nene oc- 

casionally visited the barren Kau desert to the 
southwest (of Kilauea Crater), though not the 
so-called Kipuka o Nene due south of the crater 
(1005). 

In KAU DESERT quadrangle itself, Warden (A. 
B.) Medeiros reported a young Nene seen on 22 
July 1940 with 3 adults, at about 2,000 feet 
elevation in Kipuka Pepaiau (Pepeiau) (Pepeiao) 
(Baldwin 1941, 1945) (1940 Superintendent's 
Report) (1020-1022). Baldwin (1941 field 
notes) noted that a search for signs of Nene in 
Kipuka Pepeiau on 26 June 1941, following up 
a previous sighting by J. H. Christ, was unsuc- 
cessful (1023). In August 1941, P. H. Baldwin 
collected "perhaps month-old" droppings at 
3,400 feet elevation in "Koa Oasis", 2 miles 
south of Kilauea Crater (Baldwin 1945) (1941 
Superintendent's Report) (1024, 1025). 



In 1944 or 1945, P. H. Baldwin wrote that Nene 
"have now abandoned" all of Puna and parts of 
Kau Districts, with concentrations "nowhere to 
be found" (Baldwin 1945) (69). A year or so 
later, in 1946, A. B. (Tony) Medeiros reported 
flushing 3 or 4 Nene at Kip& Pepeiau (1026). 
Without mentioning locality, J. Baler (1951) 
noted that groups of 12 and 5 were seen in the 
Park on 1 April 1949, while Smith (1952) wrote 
that a group of 5 were reported seen in Kipuka 
Maunaiu by the Park Superintendent in April 
1949 (862,863,906). 

Kilauea District: 
There seem to be only a single report of Nene 
in Kilauea District during the period 1937 to 
1948, the observation of a small flock in 1937 
(presumably from H. Shipman's Keaau Ranch) 
flying toward the Nobriga (Keauhou) Ranch 
from a point just below Mountain View village 
(1033). 

Mauna Kea District: 
In KEAAU RANCH quadrangle, Smith (1952) 
stated that (H.) Shipman's Nene flock (kept at 
Keaau Ranch on the west mast of Hawaii Island) 
grew from 2 pairs in 1918 to 42 individuals in 
1949, when the flockwas reduced to 11 by a tidal 
wave and other tragedies (1269). Earlier, Munro 
(1944) referred to the few Nene still in the wild 
and the fact that semi-wild stock raised by 
ranchers had helped preserve the species (61). 

In the only =port from HILO sector, Elder (1956 
field journal) states that a man reported shooting 
a Nene in the late 1930's where Hilo High School 
"now stands" (1267). Not much fatther up the 
slopes of Mauna Kea, in PIIHONUA quad- 
rangle, J. Veriato saw 2 Nene in 1941 at 
Pukamaui Falls, north of the Saddle Road above 
Kaumauna (1266). 

Higher up the Saddle Road, in P W  00 Ranch 
(UPPER PIIHONUA) quadrangle, several o b  
s w e m  tecalled seeing evidence of Nene activity 
from 1937 to 1948. Donaghho (1937 report) 

cited W. J. Payne as the source of a report that a 
flock of 9 was seen sometime between June and 
August 1937 near the Waikoloa ponds on the 
southeast flank of Mauna Kea (1126). T. Bell 
saw small flocks "repeatedly" at Omaho 
(Omao?) ponds, Puu 00 Ranch, in the 1940- 
1941 period (Elder 1956 field journal) (1127). 
Baldwin (1942 field journal, 1945) found Nene 
droppings at various locations on a 3 to 4 mile 
hike though ohia and koa kipukas between 
5,400 and 6,000 feet elevation on the h u  00 
Ranch, beginning at 5,600 feet elevation on the 
Saddle Road (1128-1130). T. Lindsey recalled 
Nene flying over Puu 00 trail in the moonlight 
at Kipuka Nene in June or July 1947 or 1948 
(Elder 1956 field journal) (1 131). Somewhere in 
this general area, Donaghho (1951) reported that 
he learned from W. J. Payne via Mr. and Mrs. 
Nicholson, that the former (Payne) had seen 
Nene "many times" while surveying in the land 
of Humuula along the ptoposed Hilo to Kona 
(Saddle) Road in 1937 (1038). 

There are many recollections of Nene activity 
from 1937 to 1948 in the principal Puu 00 Ranch 
area (PW 00 quadrangle) to the west of the 
preceding records. W. J. Payne told Donaghho 
(1 95 1 b) that Nene had been seen near the Puu 00 
Ranch on 3 August 1937 (1071), while Lamb 
(1937 ms.) states that J. J. Ignacio observed 18 
in August 1937 in Ainahou kipuka (1072), a 
report cited later by Baldwin (1945) (1073). R. 
von Holt recalled "seeing a number" of Nene in 
Kip& o Nene (6300-7000 feet elevation), a 
grassy kipuka above Aim Hou in the 19301s, 
while D. Paris saw "comparatively few" in Aina 
Hou itself in that same decade (Baldwin 1945) 
(1074,1075). Baldwin (1945) also learned Erom 
W. Kaneho via R. von Holt that Nene were found 
"frequently" on re- trips to Kipuka o Nene 
during 1940 to 1941, P. H. Baldwin himself 
frnding signs of use in this vicinity during 
MayIJune 1941 on the 1881 lava flow at 6,500 
feet elevation (1076,1077). Baldwin (1941 field 
journal) found droppings in November 1942 at 
several places along the edge of a lava flow and 



near smal.l ponds 3 miles south of the Puu 00 
Raadb house at 5,400 to 5,750 feet elevation 
(1081). T. Bell saw 2 to 3 Nene at I(ipika Aim 
Hou &me Puu 00 trail and bunches up to 11, 
and flightless, 3 to 4 miles west in Kipuka Aim 
Hou from 1940 to 1941 (Elder 1956 field jour- 
nal) (1079, 1080). 

From. 1933 to 1942 H. Kubo saw 5 to 6 Nene 
"frequently" in Kipuka (0) Nene (Elder 1956 
field journal) (1082). In April ,1943 (S.) 
Nakarnura saw 6 Nene in Puu 00 lands along the 
Keanakolu road past the (Puu 00) ranch house 
(Baldwin 1943 field journal) (Baldwin 1945) 
(1083,1084). About 1943, A. Awai saw a small 
flock of Nene 2 miles past the Puu 00 Ranch gate 
(Elder 1956 field journal) (1085). H. Shiprnan 
saw Nene occasionally on the Puu 00 Ranch 
duting the past 15 or 20 years, but did not say 
where (Baldwin 1945) (1086). J. Paulo recalled 
seeing 6-8 Nene on upper Ainahou, but did not 
mention the year (Elder 1956 field journal) 
(1100). 

A. Wall recalled seeing flocks of 30 to 40 Nene 
at Aim Hou at 6,000 feet elevation duting the 
past decade, 1934-1944 (Baldwin 1945) (1087); 
and T. Lindsey saw 12 to 14 on the ground to the 
left of the horse trail on Puu 00 Ranch ca. 6,000 
feet elevation about 1944 (Elder 1956 field jour- 
nal) (1088). W. Kamau Sr.,who spent many 
yeats on Mauna Kea, stated that he saw Nene 
only once - on the Saddle Road south of Puu 00 
Ranch - in June or July 1944 or 1945, when his 
dog caught one of a pair and other flew off (Elder 
1956 field journal) (1089). T. Lindsey saw pairs 
of Nene on several ponds three-fourths of a mile 
above Puu 00 ttail in 1948 (Elder 1956 field 
journal) (1090). 

To the west, in P W  KOLI quadrangle, W. J. 
Payne saw flocks of 4 to 12 Nene in late after- 
noon, almost daily, flying toward Hualalai from 
the Saddle Road, and occasionally flying east in 
the morning in the summer of 1937 (Elder 1956 
field journal) (1062). Baldwin (1943 field jout- 

nal) failed to find signs of Nene on 17 April 1943 
in a large kipuka between Puu Koli (7,341 feet 
elevation) and Kokoolau cone on the north flank 
of Mauna Loa (1063), but reported that S. 
Nakatnura of Pohalculoa and a Hawaiian boy saw 
several Nene eatly on an April 1943 morning at - 
Red Hill on the wnes about 2 miles west of 
Puuhuluhulu (1064). 

In KMMUKU quadrangle, to the west of P W  
KOLI sector, Nene were also apparently well 
established. In 1936 and following years, E. 
Homer saw a pair at close range near Keamuku 
House on the Puu Waawaa side of the Keamuku 
lava flow (Elder 1956 field journal) (1276). In 
the June to August period of 1937, W. J. Payne 
saw 1 or 2 "other flocks" near Puu Ka Pele 
(Donaghho 1937 report) (1277). W. Richatd 
noted one in 1939 circling in flight over the 
Parker Ranch cabin a few miles east of Puu Ka 
Pele (Baldwin 1945) (1278). That same year T. 
Bell saw a flock of about 30, three to four times, 
1 mile south of Keumoku (Keamulcu) House, a 

few miles from Puu Waawaa (Elder 1956 field 
joumal) (1279). 

In 1940, D. Paris stated that a pair built a nest on 
rough ground 3 miles northeast of Keamuku at 
3,750 feet elevation; while in 1942 T. Vreden- 
berg saw a small flock on the Keamulcu lava flow 
immediately south of the cinder cone Puu Ka 
Pele at 6,700 feet elevation (Baldwin 1945) 
(1280, 1281). T. Vrendenberg reported seeing a 
flock in 1942 at Puu Ka Pele, just outside and to 
the east of the Parker Ranch sheepproof fence, 
in the land of Waikoloa, but neither he nor P. H. 
Baldwin, teturning to the same area on 13 April 
1943, were able to find any sign of activity 
though they did not make an exhaustive search 
(1282). 

T. Vrendenberg reported "flocks of Nene" in 
Waikii Gulch at 4,150 feet elevation, and this 
species as having occurred in the mamane groves 
above Kipuka Kalawamauna during "recent 
yeam- (Baldwin 1945) (1286,1287). Searching 



Kipuka Kalaw-- and vicinity in the land of 4. Distribution of Relict Populations (1949- 
Puunahulu with T. Vrendenberg and L. W. Bryan 1959) 
on 15 April 1943, Baldwin (1943 field notes) was 

unsuccessful in finding signs of Nene where they Island of Hawaii 
had been seen about 1942 by his companions 
(1283,1284). In another nearby area, A. Cambra 
recalled seeing up to 15 Nene many times 7 miles 
SE of the road between the 1859 lava flow and 
Kuainiho during the period 1936 to 1943 (Elder 
1956 field joumal) (1285). 

Island-wide Distribution and Population 
Status: 

Of several references to the population status and 
range of the Nene during the 1937- 1948 period, 
Elliott (1942); Munto (1944), Elder (1958a), 
only that by P. H. Baldwin summarizes the es- 
sential details known at that time (13, 14, 15). 
Baldwin (1945) stated that the population was 
"now reduced to about 50 birds ... centered in 
Puuwaawaa ... (that its) present range encitcles 
Mauna Loa .. between roughly 5,000 and 7,500 
feet elevation and extends to or neat the seashore 
in parts of Kau, North Kona and south Kohalaw 
(27). Later, in his work on food habits of the 
Nene, Baldwin (1947) modified his statement on 
their range by saying that this species "inhabits 
barren lowlands from sea-level to 3000 feet, and 
from 3000 to 9000 feet elevation on Mauna Loa 
and Hualalai", concluding from his extensive 
food habits studies that the "greater availability 
of food in the interior uplands may have favored 
the retreat of the remnant population to the 
uplands rather than to the lowlands" (28). 

Maui, Lanai, Molokai, Oahu, Kauai and 
Niihau 
The only reference to Nene on any of the above 
islands from 1937 to 1948 seems to be that of A. 
Smith who stated that he shot one on Molokai 
while poaching ducks at the brackish pond 
Kalaupapa sometime during the period 1940- 
1945 (Elder field journal). (1404). 

Kohala and Kona Districts: 
Smith (1952) documents the liberation of 14 
Nene, having produced no young, from the beach 
home pen of an unnamed State senator near 
Kawaihae, "several yeasw after 1935 (91), the 
senator (I? Brown, Keawaild) being the recipient 
of pact of the flock d i s b d  from Oahu in 1935 
by the Territorial Board of Agriculture and 
Forestry. S. Ahau recalled that 14 Nene from the 
"State Game Farm" at Mokapu, Oahu were kept 
in captivity at the F. Brown ranch at Keawaiki 
until 1940 when all were released (Elder 1956 
field joumal) (125), as previously cited. 

This release apparently survived and possibly 
reproduced. A. Ruttle recalled seeing a Nene 
flying south over Waimea Road a few miles from 
Kawaihae in 1955. and W. Wdey saw a Nene on 
the ground near Reservoit No. 12,l.S miles north 
on Airport Road near Hawi, 20 October 1956 
(Elder 1956 field joumal) (87, 92). G. Kaono 
saw 2 Nene at Pueo Pond, F. Brown ranch, 0.5 
mile mauka (towards the mountains) of Weliweli 
Ranch in 1955, and 2 flying at Anaehoornalu on 
25 November 1956 (Elder 1956 field journal) 
(130, 131). Also, J. Andrews saw 8 Nene in 
single file flight over the beach at Puako headed 
for Kailua on 30 September 1956 (Elder 1956 
field joumal) (142). 

Farther south, along the coast at Luahinewai, C. 
Kahola fiquently saw a pair in 1950; E Brown 
reported that from 1 to 6 visited regularly in the 
1950's; and J. Paulo head this species departing 
sometime in June or July 1955 (Elder 1956 field 
joumal) (166,168,169). Even farther south, ca. 
1951, C. Kahola recalled seeing 2 pairs of Nene 
at water tanks 2 miles mauka from the Huehue 
Ranch house; while not far away, R. Punihaole 
saw 5 Nene on the ground 2 miles rnauka of the 
highway along the south edge of the Kaupulehu 



lava flow on 2 September 1956 mlder 1956 field 
journal) (167, 225). C. Davis noted a Nene 
flying towards Hualalai from Keauhou Bay at 
2:U) p.m. on 2 September 1955 (278); while a 
year later in September 1956, Mts. Seigfreed saw 
a flock of 12 or more latge birds, appatently 
Nene, flying in formation some 2 miles south of 
Kailua near the coast (Elder 1956 field journal) 
(279). 

Inland, in the Puu Waawaa area, Smith (1952) 
leatned from ranch hands that they usually saw 

at least a few geese prior to 1949, but none (for 
several years) since, concluding that Nene "have 
now vanished" from the entire Hualalai-North 
Kona region (116, 203). But a spate of sub- 
sequent recollections shows Smith's pessimistic 
conclusions to have been premature. Elder 
(1956 field journal) learned from C. Kaa via H. 
Wassman, that Nene were often seen near Puu 
Laalaau on Hualalai higher than 6,500 ft. eleva- 
tion until 1950 (253); while N. Greenwell 
d e d  seeing a pair 2.5 miles Kona side of 
Ahuaumi Heiau about that same year (254). E. 
Pung (Game Warden) r e m e m w  seeing 3 
Nene once neat Puu Hale in Keauhou-2 (E 

Greenwell's place), 2.5 miles southeast of the 
forest cabin on 23 May 1951; and M. Greenwell 
flushed a female Nene from a nest with 2 eggs 
near Ahuaumi Heiau sometime between 1932 
and 1952 (Elder 1956 field journal) (255,256). 
T. Hocaba remembered seeing p u p s  of 4,6, and 
3 Nene on the trail below Ahuami Heiau during 
the period 1947-1952 (Elder 1956 field journal); 
and a brood was reported at the 5,000 to 6,000 ft. 
elevation level on the southeast flank of Hualalai 
in 1953 (HDFG 1957-1958 report) (257,258). 
Even higher up the flank of Mauna Loa in PUU 
0 UO quadrangle (Kau District), J. -well 
recalled seeing a group of 6 Nene sometime 
between 1932 and 1952 at the forest line around 
7,000 ft. elevation (Elder 1956 field journal) 
(440). 

Memory recall of local residents preserved by 
Elder (1956 field journal) contribute to 

knowledge about distribution of Nene to the 
south of Hualalai, in and around Pulehua Ranch, 
from 1952 to 1955 as follows: J. H e ~ q u e s  
repoW a "smaIlishn Nene seen 2 or 3 miles 
makai of Ahuaumi (Heiau) at Kanahaha in Oc- 
tober or November 1952; M. Greenwell recalled 
seeing Nene flying 3 times in the momhg from 
SW to NE over the Pulehua Ranch house some- 
time during the period 1932-1952; J. Silva recol- 
lected a pair seen near Pulehua at Kipuna tanks 
(Keakanoopuna) in June 1955; and R. Wall 
reported seeing 3 or 4 fly over high at noon at 

Monohaa at 4,000 ft. elevation rnauka fro@ 
Kainaliu in August 1955 (290-293). 

Following up on two reports of a pair seen by Y. 
Yamamoto about 7 weeks previously, Woodside 
(1955 field notes) failed to find them in the 
reported area "a mile past the end of the Hilo- 
Kona Road and a little ma&" on 5 August 1955 
(KOOKOLAU quadrangle) (Kau District) (44 1, 
442). E. Pung recalled flushing a Nene in 1955 
when he shot a pheasant along a trail to the Puu 
Hale forest cabin at 6,000 ft. elevation, south- 
western flank of Hualalai (259);and N. Green- 
well remembered seeing 2 small young Nene - 
the first in 10 years - at Ahuaumi Heiau in 
February 1956 (Elder 1956 field journal) (260). 
Elder (1958) also noted that E. Pung reported 
seeing a Nene on the south slope of Hualalai on 
27 November 1956 (261). 

Information from various sources combine to 
yield a composite picture of Nene activity in the 
cinder and lava plain between Hualalai and 
Mauna Loa sometime between 1958 to 1960, as 
follows: Elder (1958) reported that months later 
than the sighting of a Nene on the south slope of 
Hualalai on the 27th of November, "numerous 
scattered Nene droppings were found near 
Ahuaumi's temple" (Heiau), indicating that 
"another family or two as yet unseen or the 
breeding season resort of the unemployed bids" 
used the Ahuaumi Heiau area in 1957158 (269). 
"Plentiful recent droppings" found in July 1958 
indicated that several Nene used the southeast 



flank of Hualalai at 5,000 to 6,000 ft. for both 
feeding and roosting in May and June (HDFG 
1957/58,1958/59,1963 reports) (270,272,273). 
Meanwhile, Woodside (3 August 1958 field 
notes) logged a report from N. Greenwell that a 
cowboy saw 2 Nene on pahoehoe (lava) some- 
what eatlier - about 3 June - just south of the 
water tank above the windmill at Keikiaeae 2 
miles SE of Pulehua ranch house (296); while 
Woodside himself reported finding "only old 
droppings" at Ahuaumi Heiau, and droppings 
"more than 30 days oldw at "3 hills" near the gate 
on the drive from Puu Lehua, Ahuaumi Heiau, 
and an area he termed the "race track" (3 green 
hills) (271). 

Later; Woodside (19 November 1958 field notes) 
recorded that a check for Nene sign yielded 
negative results at the "rnauka lcipuka" just past 
Nenenui Gate, and again about 1 and 2 miles 
beyond Nenenui Gate and Ahuaumi Heiau. 
Woodside reported finding only two fairly recent 
droppings on a small knoll at the lower end of the 
"race trackn, and no recent droppings but "lots" 
several months or more old on a hike that same 
day around "3 green hills" (296-301). 

Woodside's 11 and 12 Januaty 1959 field notes 
add to knowledge of Nene distribution in the 
Hualalai-Mauna Loa plain when he reported 
searching for droppings with negative results at 
Kahana (Kanahaha), Nenenui Oat., Ahuaumi 
Heiau, and from Halelaau to the 1859 flow; and 
found no recent sign on a hike along the contour 
from the "race track-3 green hills" area around 
Hinau and back to the jeep (302-304,306,308). 
In other searches, Woodside found somewhat 
more enwutaging indications of Nene presence 
finding "only old droppings" and "a few Nene 
bones" in a shelter cave near (Ahuaumi) Heiau. 
Checking the area west and north of Heiau to the 
cave, Woodside found "only old droppings ... no 
birds have been in the area (from the end of the 
sand above Ahuaumi Heiau to the race track-3 
green hills) since the last two visitsm (305,307). 
HDFG (1959160, 1963 reports) d i e d  that 

Nene again moved into the plains area and on 
Hualalai during the summer of 1958 (1 l7), but 
indicated that field trips to Ahuaumi in the sqn- 
mer of 1959 and 1960 failed to result in actual 
sightings, though droppings and feathers were 
repotted found on the southeast slope of Hualalai 
near the Judd Trail (274,275). 

Several miles to the south near Pulehua Ranch 
(PW LUHUA quadrangle), H. Hayes saw a 
Nene flying south near the Keokea Road junction 
about 5 p.m. on 25 October 1950 (Elder 1956 
field journal) (311). Later, K. Isenberg recalled 
seeing 3 or 4 Nene at a pond on a jeep trail, 
McCandless Ranch (KAUNENE quadrangle) in 
February 1956; plus 6 flying makai from 
Keanapaakai - 4 miles south of Greenwell Ranch 
boundary - sometime in 1956 (Elder 1956 field 
journal) (320,321). 

Kau District, except PUU ULAULA quad- 
rangle: 
Near the southern tip of the island of Hawaii in 
POHUE BAY quadrangle, Elder (1956 field 
journal) learned from R. Nakarnura via D. Wood- 
side, that a single Nene was seen on the 1907 lava 
flow one-half mile north of Manuka State Patk 
at noon on 9 September 195 5 (344). 

To the northeast and much higher up on the 
slopes of Mauna Loa, and around Kahuku Ranch 
(PUU 0 KEOKEO quadrangle), Nene appeat to 
have been well established duting the 1949 to 
1959 period. C. Glover recalled counting 17 on 
the ground in Kipuka Nene, Kahdcu Ranch, in 
August 1949 (Elder 1956 field journal) (364). 
Smith (1952) reported 3 seen at 6,500 ft. eleva- 
tion, Kipuka Nene, in January 1949 but none 
after that sighting to 195 1 (364,365). A HDFG 
1953 progress report stated that the last reported 
sighting of Nene on the upper Kahuku Ranch 
was in 1952 (339), perhaps that of T. Freitas who 
remembered seeing 7 Nene in Kipuka Nene 
(Kahuku Ranch) in Match 1952 (366). 



Later, in Januaty of February 1953, E. Molcilio 
recalled seeing 3 flying towards Kipuka Nene 
from Mama Loa near Keapohina, Kahuku 
Ranch (Elder 1956 field journal) (367). T. 
Freitas also remembered that he witnessed 3 
Nene flying down Mama Loa from somewhere 
on Kahuku Ranch in February 1954, and 1 flying 
up the mountain on the Ranch in early April 1954 
(Elder 1956 field journal) (368, 647). E. Y. 
Hosaka stated that he never saw Nene at Kipuka 
Ncnc but heard from numy old timers that in 
years past they were often seen there (Elder 1956 
field journal) (370). 0. Breithaupt, a fence rider 
for various Kau ranches for 20 ye-, recalled 
seeing 1 to 17 Nene many times at Kipuka Nene, 
1,000 ft. elevation above the forest line and 
below Kahulcu Ranch fence line in June 1956 and 
earlier yeats (Elder 1956 field journal) (37 1). In 
the summer of 1956, E. Wagner reported seeing 
4 or 5 Nene on Kahuku Ranch where the lastlava 
flow crosses the jeep road at 5,000 ft. elevation 
(372); while fat downslope and to the east, E 
Schattauer remembered seeing a Nene at edge of 
Maniania Pali (NAALEHU quadrangle) on 6 
June 1957 (Elder 1956 field journal) (355). 

Even higher up the slopes to the northeast in 
KEATWA RESERVOIR quadrangle, T. Sumnef 
recalled seeing Nene neat Punaluu Kahawai, 
State Forestry cabin, at 6,167 ft. elevation in 
1949; at Kipuka Aiaka Alala, Kahuku, above the 
jeep trail at about 7,300 ft. elevation around 
1950; and at Aniphi ,  proximate to a waterhole 

near the Kau boundary, Kapapala, some time 
between 1949 and 1951 (W. Banko 1965-1978 
field notes) (382-384). W. Paris, Sr., tepotted 
seeing Nene above the forest line, Kapapala 
Ranch, apparently in or prior to 1956 (Elder 1956 
field journal) (385); while about the same year, 
A. McKenzie reported seeing Nene 2 miles NE 
of the mauka cabin, Kipuka Nene, KEAMrA 
RESERVOIR quadrangle (Elder 1956 field jour- 
nal) (386). 

Fatther north in WOOD VALLEY quadrangle, 
T. Sumner did not recall ever seeing Nene at Puu 

Kaunene (2,825 ft. elevation), Kapapala, when 
he worked on the Ranch from 1949 to 1951, and 
thought it only legend that Nene sometimes 
landed there (W. Banko 1965- 1978 field journal) 
(388). However, there is no shortage of Nene 
being seen in other areas of Kapapala Ranch 
during the 1949-1959 period. E. B. Medeiros 
and M. Fontes saw 2 Nene at the Stone Wall 
sometime during June or July ca. 1954, and 
remembered a single bitd being seen elsewhere 
on the Ranch 2 years later; while E. Homer was 
told by an old Hawaiian hunter that he had killed 
a "pack horse load" of flightless Nene in the 
Ainapo area of the Ranch in years past (Elder 
1956 field journal) (389,391). 

Higher up on Kapapala Ranch in MAUNA LOA 
quadrangle, E. B. Medeiros and M. Fontes 
recalled seeing 5 Nene "in the flats above the 
stone wall" sometime in June or July ca. 1954 
(394); while J. Armitage reported seeing some 
15 Nene on the mund 1 mile above Halewai 
Tank along Ainapo Trail in 1956 or 1957 (Elder 
1956 field journal) (394, 396). L. W. Bryan 
red led  flushing 7 Nene along the Ainapo Tmil 
at the Halewai water tank at Anipeahi, 7,700 ft. 
elevation, apparently during this same period 
(Elder 1956 field joumal) (395). Fatther north in 
KIPUKA PAKEKAKE quadrangle, just outside 
of Hawaii Volcanoes National Park, 12 Nene 
wete reported seen in Kapapala Ranch at about 
4,500 ft. elevation some 5 miles southwest of the 
Mama Laa Strip (Road) flying toward the Patk 
in May 1949 (Superintendent's 1949 report) 
(397). T. Sumher recalled that in 1949 "large 
group" of Nene were seen near Pahuamimi, 
Kapapala, on two small hills near a large water 
hole about 7,000 ft. elevation (W. Banko 1965- 
1978 fleld journal) (398). Sometime in years 
past, possibly before 1949, B. Sumner saw 
'about 9" Nene calling from the top of a knoll 
near Halewai cabin on two different occasions 
(Elder 1956 field journal) (399). Woodside 
(1955-1958 field notes) found many old-to-fresh 
droppings on pahoehoe lava around tube "cave 
ins", while on a hike along the Park-Kapapala 



Ranch boundary in Kip& Maunaiu, past some 
"seeps" on aa lava to 6,500 ft. elevation (400). 

Still farther north in KILAUEA CRATER quad- 
rangle just outside Hawaii Volcanoes National 
Park, A. McKenzie remembered seeing 4 young 
Nene with parents on Bates Trail neat Bates 
Camp in 1950; and 2 young with patents onBates 
Trail that same yeat (Elder 1956 field journal) 
(412, 413). The observation of 2 young with 
parents on the Bates Trail was similar to that 
indicated in 1950 by Smith (1952) who also 
noted that 3 Nene were reported in May, and a 
flock of 7 in June 1950 near the eastern boundary 
of the National Park (337, 338). T. Lindsey 
recalled seeing 2 adults and 2 flightless young 
below Bates Camp on the Keauhou side of 
Kipuka Kekekaniho (Kipuka Kulalio), apparent- 
ly some time in 1956 (Elder 1956 field journal) 
(415). On 30 October 1958 the Superintendent 
of Hawaii Volcanoes National Park reported that 
a total of 9 Nene were ohrved  north of the Park 
in much the same area (340). 

Several recollections of Nene in VOLCANO 
quadrangle outside Hawaii Volcanoes National 
Park were preserved as a result of Elder's wide- 
ranging in te~ews .  J. Verbiske stated that Nene 
were frequently seen flying ma& at about 
milepost 25 along the Hilo-to-National Park 
highway from 1940 to 1955 (433), and that 
sometime in September or October 1956 he saw 
12 flying makai at milepost 26 (435). A. Mc- 
Kenzie recalled seeing 8 Nene flying towards 
Bates Camp, presumably from somewhere in the 
Volcano area, on 19 October 1956 (434); and 
later on 7 December 1956 remembered seeing 6 
(2 young with "fuzzy heads" able to fly) at Mc- 
Cake Ranch at the end of Wright Road (436). A. 
McKenzie saw 9 Nene from Wright Road, 1.5 
miles above the Volcano Road (Hilo to National 
Park highway) on 25 February 1957 (438). A. 
few years later, Hawaii Division of Fish and 
Game (1959-1960 report) received several acat- 

tered reports of 9 Nene flying in the Volcano area, 
but none were ever verified (439). 

Farther to the north in KULANI quadrangle, J. 
Ah San, R. Woodworth, and L. W. Bryan 
reported that 2 Nene had been seen on the Puu 
Oo trail 2 mile. south of the 1942 lava flow on 
24 January 1950 (840,841), while in 1952 or 
1953, W. Paiva recalled seeing 14 Nene flying 
towards Hawaii Volcanoes National Park from 
Keawewai (842,843) (Elder 1956 field journal). 

Prof. Elder's 1956 field joumal also contained 
may other references to Nene being seen around 
Keawewai and farther north along the Puu 00 
trail in the 1950's, as follows: At the extreme 
north end, perhaps even in P W  00 quadrangle, 
a pig hunter by the name of Silver (? Silva) - fitst 
name not noted, recalled seeing 2 Nene between 
the 188 1 ad 1852 lava flows near Kipuka Aim 
Hou in 1955 (443). D. Woodside and A. E Lee 
told Elder that they saw 12 Nene at a camp on 
the 1852 lava flow on 8 August 1956 (847); while 
A. McKenzie recalled that he saw 2 or 3 Nene 
flying over Keawewai towards Bates Camp on 
20 December 1956 (848). W. Paiva reported 
seeing 2 Nene on the Puu 00 trail above 
Keawewai in February 1957, and that he often 
saw them at Puu Kipu waterhole during the 
1952-1957 period (849,850). 

Kau District, incl. PUU ULAULA quad. 
and Keauhou Nene Sanctuary: 

On 9 November 1956 D. H. Woodside and W. H. 
Elder discovered a nest in a small kipuka on 
Keauhou Ranch immediately adjacent to Hawaii 
Volcanoes National Patk (Woodside field notes) 
(Elder 1956) (444-448). Subsequent field work 
revealed a small but coherent group of Nene 
nesting on the Ranch in a 2.5 mile long complex 
of lava flows and kipukas straddling the 6,500 ft. 
elevation wntout 11orth of the Park. Woodside 
(field notes) and Elder (1956) spent many days 
in this area searching for Nene during the fall, 
winter, and spring of 1956-1957. Elder sum- 
marized results of 22 days field work by stating 
that of a total of 17 adults seen, 6 pairs produced 
12 young from 5 broods, while Woodside 
(HDFG report) concluded that he had seen only 



4 or 5 broods during the 1956-1957 breeding 
season (72,73,75,444-534). 

During the next (1957/1958) breeding season, 
Woodside, in a preliminary ,wmch on 11 Septem- 
ber 1957 was able to find only 1 pait of Nene on 
the Keauhou breeding grounds, but a check on 8 
November revealed thnt 6 or possibly 7 had 
retumed (534-541). Later, during the peak of 
nesting and brood rearing, R.Walker and as- 
sociates Nichols and McKenzie, found only 2 
successful nests, banding 2 goslings of 1 brood 
duting 7 days of field work from 19 December 
to 9 February (542-553). Time available for field 
work was reported limited ( W a k  field notes) 
(HDFG report). 

Investigations the following summer (actually 
only the date of 1 August is mentioned in field 
notes) tumed up only 1 Nene and "a few rather 
fresh droppings for certain, plus some old sign" 
(Woodside field notes) (554-558). Later obser- 
vations in September and October, showed a 
slow build-up in Nene numbers just prior to the 
breeding season when at least 9, including 2 
banded as goslings the previous yeat, wete found 
in the Keauhou area by 1 November 1958 (559, 
560, 567-576). Search for nesting Nene and 
results of b&g intensified from 20 Novem- 
ber to 26 April 1959 with a total of 33 days search 
effort (561-566), 578-780,783-791). Of 8 active 
nests found, 2 were destroyed by predators, 3 
were deserted, while 3 hatched out a total of 11 
young (HDFG report); however, the number of 
pairs producing the 8 nests was in doubt since the 
eighth i m t  may have been the result of renesting 
by the goose which deserted Nest No. 2. Thus 
possibly only 7 pairs nested during the 
195811959 breeding season. 

The 1959- 1960 bresding season which followed 
was noticeably less successful. Summer obser- 
vations again revealed a largely vacant breeding 
ground until 18 September when the firat pair 
was flushed (Woodside field notes) (781,782, 
792-799, 800, 801). Howevet, 11 days of field 

wotk from 30 September 1959 to 26 April 1960 
turned up no active nests and only 5 young in 3 
broods of 2, 2, and 1 goslings (802-824). Un- 
usual dryness and perhaps a dense volcanic haze 
which lasted for about a month in January were 
mentioned as possible reasons for the decline in 
productivity (HDFG report) (824). 

Hawaii Volcanoes National Park: 
As might be deduced from the numerous records 
of Nene and theit droppings seen at 3 Trees 
Kipuka in the late 1930's, as previously cited, 
most Hawaiian Geese observed in the Park in the 
1950's were found in adjacent areas of P W  
ULAULA and KIPUKA PAKEKAKE quad- 
rangles not fat from the end of the Mauna Loa 
Strip Road. A. B. Medeiros recalled seeing 1 or 
2 Nene to the right of the truck trail at about 7,OW 
ft. elevation some 1.5 miles from the trailhead 
shelter, on or around January 1950 (Elder 1956 
field journal) (978). Smith (1952) stated that 2 
goslings and 1 adult were seen in 1950, and 3 
reported in 195 1 at the 6,500 ft. level in the same 
general area neat the eastern boundary of the 
Park (907, 908). A. flock of 7 Nene were 
variously reported seen and photographed near 
the end of the Mama Loa truck trail (Strip Road) 
and the eastern boundary of the Park in June 195 1 
(Smith 1952, Anonymous 1952, Baker 1951, 
NPS report) (864,909-91 1). A. B. Medeiros saw 
an unrecorded number of Nene at 3 Trees Kipuka 
in 1952 (Elder 1956 field journal) (912); and on 
22 September 1958 saw 8 Nene near the silver 
sword plantation high up (8,500 ft. elevation) 
along the Mama Loa trail (NPS report) (979). 

Some 3 years later, Elder (1956 field journal) 
logged the sighting by D. Forbes of an adult with 
1 gosling seen at 6,500 ft. elevation along the 
MauaaLoatrailabout8October 1956(913). On 
28 April 1957, Woodside (field notes) saw 6 
Nene flying low from 3 Trees Kipuka across the 
truck trail below the last bend toward "nest 
kipuka" in Keauhou Sanctuary (914). In 
November and December 1958 a series of sofne 
21 observations of an unsuccessful nesting pair 



and searches of nearby areas were recorded by 
Woodside (field notes) and NPS personnel (915- 
923, 935, 980-982). In the same atea neat the 
end of the Strip Road, Woodside (field notes) 
checked twice for Nene in January 1959 along 
the "boundary flow" with negative results (933, 
934). ANPS report stated that a pair was seen in 
that area in February (936), but the following 
year added that 3 Trees Kipuka was one of the 
few places that wild birds were seen during the 
1959-1960 nesting season (937). 

Lower down, in K I U U E A  CRATER quad- 
rangle, P. Breese saw a flock of 8 to 12 Nene 
flying on a course across the Kau Desert between 
the Crater Rim Road and Halemaumau on 25 
September 195 1 (1007). Anonymous (1952) 
mentions 5 Nene seen flying across 
Halemaumau Crater on 3 1 August 1952. A NPS 
report logged in Elder's 1956 field journal 
repeats this record and adds that a flock of 6 was 
seen the same day at a lower elevation at Hilina 
Pali (1008, 1009, 1027). A NPS report and 
Anonymous (1952) also recorded that 1 Nene 
was seen 5 September 1952 near the entrance to 
Bird Park (1010, loll), the latter soutce stating 
that the observation of 7 in flight "over Kilauea" 
occurred on 11 September 1952 (1012). How- 
ever, E Waltjen reported that he never saw Nene 
in his 13 years of employment in the Park be- 
tween 1944 and 1956 (Elder 1956 field journal) 
(865). 

Kilauea District: 
B. Waltjen reported seeing 2 Nene, perhaps from 
H. Shipman's flock at Keaau Ranch, in the 
Mountain View area on 25 March 1958, in the 
only record of Nene in this District during the 
10-yea. period cited (NPS report) (1034). How- 
ever, on 26 June 1956 A. DeLeres recalled seeing 
a Nene on the ground, perhaps a distant visitor 
from Shipman's flock, near the home of Manual 
(of Kukaiau) (Elder 1956 field journal) (1331). 

Mauna Kea District: 

UPPER PIIHONUA 
The intial record of the 1949-1959 period seems 
to be the report by L. W. Bryan, relayed by R. 
Woodworth to Elder (1956 field journal), of 10 
Nene seen by hunters on 13 July 195 1 some 13 
miles above the (Ola'a) flume Saddle Road 
crossing (1 132). It is not known whether E. 
Wagner's sighting of 15 Nene in the Big Paddock 
of Puu 00 Ranch sometime in 1950 or 195 1, 
preceded or followed the repott by L. W. Bryan 
(Elder 1956 field journal) (1 133). In June or July 
1953, G. Halawaty saw 3 Nene several times and 
heand them at other times just south of the Saddle 
Road some 8 miles makai of the Humuula Road 
(Elder 1956 field journal) (1 134). 

Then, in the summer of 1954, HDFG discovered 
from a series of 20 field trips in July, August, and 
September that from 19 to 24 Nene habitually 
spent the night on a roosting ground near the 
junction of the 1935 lava flow and the Hilo Forest 
Reserve boundary fence along Puu 00 Ranch 
(HDFGreport 1954) (1135). J. Lindsay noted 12 
Nene flying across the Saddle Road near the 
Shipman telephone line that same yeat (1954) 
(Elder 1956 field journal) (1137). 

The following summer and fall, from 28 July to 
27 October 1955, D. H. Woodside and J. Ah San 
conducted a series of field observations that 
resulted in a much better knowledge of the 
Nene's flight pattern between their night roost on 
Puu 00 Ranch and theit feeding grounds to the 
south, principally on the 1852 lava flow (1014, 
1046-1048, 1053-1055, 1138-1179). The 
highest of some 25 daily tallies of Nene seen 
flyiug across the Saddle Road between roosting 
and feeding grounds that year was 24 observed 
neat rnilept 20 in July (Woodside) (1543); 
however, J. Veriato recalled later that he counted 
28 some 1.5 miles south of the 18 mile marker 
on 7 August 1955 (Elder 1956 field journal) 
(1151). 



Observations of the periodic flight between feed- 
ing and roosting grounds continued by D. H. 
Woodside, A. F. Lee and E. Uemura during the 
summer and fall of 1956 resulted in a maximum 
of 28 Nene being seen during any one day 
(HDFG report) (1201). Recollections of various 
observers serve to amplify and confirm daily 
counts during this season (Elder 1956 field jour- 
nal) (1182,1184,1185,1187,1191,1193,1194, 
1197, 1199, 1200). Observations and recollec- 
tions in 1956 extended over a period from late 
June to 10 September (HDFG report) (1045, 
1056, 11 80-1201). However, J. Veriato stated 
that although he spent 2.5 months at Aiaahou and 
the balance of the year (1956) camping and sur- 
veying from Kilo toKona, he saw no Nene (Elder 
1956 field journal) (74). 

A year later, Elder (1958~) stated that a cowboy 
reported 16 Nene counted in flights along the 
Saddle Road on 26 June 1957 (1203). 

In 1959, no doubt as a result of sightings by 
Woodside and others, HDFG reported that 15 
was the highest number of Nene counted on the 
Puu Oo Ranch roosting area or flying over the 
Saddle Road (1227), and added the following 
description of the annual Nene movement cycle 
(1227, 1228): 

The bulk of the wild Nene on Hawaii fol- 
lowed the same general pattern of move- 
ments and activities as has been obsemed 
the last four years. They moved north of the 
Qeauhou) bteeding grounds to the lava 
fields and Puu 00 Ranch lands during the 
summer, establishing a daily pattem of roost- 
ing north of the Saddle Road and flying 
south to the various flows mostly within the 
Upper Waiakea Forest Reserve in the mom- 
ings. After spending the day on the flows, 
they would return to the ranch area before 
dark. By September they began to return to 
Keauhou Sanctuary. 

Sightings of Nene along the Puu 00-Volcano 
trail south of Puu Oo Ranch to the Puu Kipu- 
Keawewai area ate not usually specific enough 
as to locality to permit certain placement in any 

one of three possibIe quadrangles - P W  00, 
UPPER PIIHONUA, or KULANI. Because the 
Puu 00-Volcano trail ttaverses only a comer of 
UPPER PJIHONUA quadrangle, and sightings 
in KULANI are normally referrable to 
Keawewai in Kau District, observations of Nene 
along the Puu 00-Volcano t d  south of Puu 00 
Ranch to Puu Kipu are included with sightings 
known to have occurred in Puu 00 quadrangle, 
as follows: 

The initial record of Nene along the Puu 00 trail 
in the 1949 to 1959 period seems to be that of an 
i1Iegally-captured Nene seized by HDFa per- 
sonnel near the Puu 00 trail and 1852 lava flow 
(Waiakea Forest Reserve) on 30 October 1949 
(Elder 1956 field journal) (839). Later, Elder 
(1956 field journal) logged a report that 2 Nene 
were seen along the Puu 00 trail by State 
Forestry people 2 miles south of the 1942 lava 
flow on 24 January 1950 (840,841), apparently 
the same sighting cited later by Smith (1952) 
(1041,1092). 

Elder (1956 field journal) also documented 
several other observations of Nene flocks along 
the Puu 00 ttail - the 3 October 195 1 sighting of 
10 by H. Baldwin, the 1953 Christmas season 
observation of 10 by H. Awai, and Awai's report 
that he saw a "small flockw in February 1954 
(1043, 1097, 1098). 

Nene were observed in many other localities in 
PUU 00 quadrangle during the 1949 to 1959 
period. R. Woodworth reported that hunters with 
binoculrus saw a Nene on a cinder cone east of 
PohaMoa on 17 November 1950 (Elder 1956 
field joumal) (1091). National Park Service files 
contain a report by P. Baldwin of a flock of 10 
seen in the Humuula Saddle in August (1951), 
and another by A. Epes of 6 in flight in the same 
area on 24 February 1952 (1093,1094). 

In 1953 the* were three reports of Nene in PUU 
00 quadrangle, d from observers in te~ewed 
by Elder (1956 field journal). L. W. Bryan saw 



5 including 3 young, all able to fly, at Puu 
Huluhulu in January; and H. Awai saw 6 on the 
ground above Ainahou (between Puu Huluhulu 
cinder wne and the old prison road camp) in 
October, as well as 10 on Ainahou Ranch 2 to 3 
miles mauka of the Puu 00 trail at Christmas 
(1095-1097). 

During the spring and summer of 1957, Elder 
(1958) recorded the size of Nene families ob- 
served flying across the Saddle Road on July 2, 
7,8,9,10,14,17,23 and again on 10,11, and 27 
August (1204, 1206- 12 18). Interviews with 
local residents developed related information on 
their distribution including sighting of 16 on the 
ground on flats below (seaward of) Puu 00 
Ranch below the telephone line (Elder 1956 field 
journal) (1202). At the conclusion of summer, 
Elder (1958) stated that the latgest count was 35 
... " probably all or nearly all that remain alive in 
the wild today" (1219). The greatest number 
censused by HDFG biologists in the h u  00 
roosting area or flying over the Saddle Road in 
1957 was 22 - a tally which HDFG stated should 
"not be considered a wmplete wunt" (1220, 
122 1). In 1958 HDFG reported finding evidence 
of Nene roosting on 188 1 and 18% lava flows 
which in past years were normally thought to be 
visited only duting the day (1221-1223), thus 
reducing the significance of flight counts in es- 
timating population size. 

H. Baldwin (1958), after conducting unsuccess- 
ful watches for morning and evening flights for 
3 days in mid-August at milepost 15 on the 
Saddle Road, cited D. H. Woodside as the source 
for saying that "nobody . . . had seen the Nene use 
the flyway this yeat" (1224, 1225). HDFG later 
reported that the highest wunt of Nene flying 
from the Puu 00 roosting area over the Saddle 
Road in 1958 was 3 (1226), thus wnfitming the 
report cited earlier by H. Baldwin. 

Reports of Nene in P W  00 quadrangle con- 
tinued to be recorded by Elder (1956 field jour- 
nal) from 1954 though 1956. H. Awai recalled 

that in February 1954 he saw "a small flock" in 
the same locality where he spotted 10 a month or 
so previously (1 098). In the summer of 1 955, W. 
Kaneho remembered seeing 2 Nene flying to a 
cinder cone just north of the road to Pohakuloa 
(1099). J. Silva recalled seeing 8 Nene at the 
makai end of Kipuka Ainahou while hunting pigs 
in hi area (1 136). E. Uemura saw 3 Nene at 
Ainahou on 1 August 1955 (1 101), and F. Pavao 
spotted 4 on Ainahou mauka on 30 July 1956 
(Eldcr 1956 field journal) (1 102), about the same 

time that D. H. Woodside found plentiful signs - 
droppings, down, and contour feathers - at most 
of the water holes near the jeep trail in the tnauka 
section of Kipuka Ainahou (Woodside field 
notes) (1 103). 

Nene were seen in the summer range - 3 in 
Kipuka Ainahou in July 1957 and again in the 
summer of 1958 - which, along with droppings 
and small contour feathers, indicated consider- 
able use of numerous semi-permanent water 
holes which had attracted Nene for many years 
(HDFG report) (1 104, 1 105). In the inspection 
visit to Kipdm Ainahou sometime during the 1 
July 1958 to 30 June 1959 report period, drop 
pings and feathers were again found in Kip& 
Ainahou but no Nene were observed there 
(HDFG report) (1 109). However, H. Shipman 
reported that his cowboys saw 2 adults and 4 
young at 5,700 ft. elevation on neighboring Puu 
00 Ranch a week or so prior to 25 April 1959 
(Woodside field notes) (1 108). 

PUU KOLI 
Fatther to the west, A. Holt ncalld seeing 2 
Nene on a cinder cone opposite Pohakuloa from 
the old Saddle Road in the fall of 1949; while Y. 
Yamatnoto remembered seeing 2 Nene 1 mile 
west and rnauka of the end of the Kona-Hilo 
Road some 6 years later on 15 June 1955 (Elder 
1956 field joumal) (1065,1066). In August 1958 
3 Nene were found to roost on Omaokoili hill 
near the Saddle Road. Attempts to capture them 
at night with lights and nets were unsuccessful 
as the trio failed to return on successive nights 



(HDFG report) (1 106,110'7). H. Baldwin (1958) 
stated that 3 Nene were reported seen between 
Pohakuloa and Hwnuulu in September 1958 
(1049). HDFGnoted that 3 Nene, probably non- 
breeding 1-year olds, were seen on a small hill 
in the Saddle area in Februaty 1959 (1050). 
While guiding a hunting party on 8 February 
1 959, J. Hansen reported approaching to within 
3 feet of 2 adult Nene observed on top of an 
unnamed 6,s 15 ft. elevation volcanic cone 1.25 
miles south of and bearing 216(degrees) (SW) 
from the junction of the Saddle Road and a lava 
road (in Mauna Loa hunting area adjacent to 
Pohakuloa) (Woodside field notes) (1057). A 
few days later, on 10 February 1959, Victorino 
(first name unrecorded) reported that he saw 5 
New fly over the Saddle Road at about the 32 
mile marker (Woodside field notes) (1068). 

NAOHUELEELUA 
Still farther to the west, L. W. Bryan remembered 
that he saw a pair of Nene along a military jeep 
trail near Oreenwell Ranch in September 1950 
(Elder 1956 field journal) (1058), probably a 
rluplicate record of his mmll~xtion (8anko 1978 
field notes) that he (Bryan) saw 2 Nene in a 
several hundred acre mamane-naio kipuka 
(Kipuka Ahla) about 6,000 ft. elevation, land of 
Kaohe, on 19 September 1950 (1059). Sirneona 
recalled seeing Nene in January years ago be- 
tween Ahuaumi and Puu 00, and Wm. Paris Sr. 
remembered observing this species along the 
trail from Wailcii to the Judd Trail a long t h e  ago 
(Elder 1956 field journal) (1060,1061). 

KEAMUKU 
Elder (1956 field journal) recorded interviews 
with four local residents who recalled wing 
Nene in KEAMUKU quadrangle. E. W. Low 
remembered seeing this species, presumably 
yeats previously, in the upper Kearnuku lava 
flow at Kalawamauna in the saddle between 
Hualalai and Mauna Kea; T. Bell told Elder that 
he saw 2 or 3 some time in 1948 or 1949 at a tank 
near Puu Keekee only a few miles from the flock 
sighting of 1939 (1674) which was, he thought, 

the probable remains of the flock after military 
occupation. R. Woodworth reported that R. 
Walker saw 12 fly makai at Waikii near the end 
of October 1951; and S. Kahola found a nest, 
presumably in 1956, on the trail mauka of the 
prison water tank near Kuaniho, some 4 miles 
from the main road (1288-1291). 

Maui, Lanai, Molokai, Oahu, Kauai, and 
Niihau 

There seems to have been no sightings of Nene 
reported on Niihau, Kauai, or Oahu during the 
1949-1959 period. On Molokai, E. Meyer 
recalled seeing Nene at Rice Pond. Kawelo 
(?Kawela), and at the fish ponds at Kamilo 
(?Kamalo), presumably years previous to 
Elder's 1956 field joutnnl entry (1411, 1412). 
Three Nene were reported seen by J. S. Medeiros 
in 1950 (once on 14 April) who expressed the 
view that they were a product of the flock estab- 
lished on Fagan's Ranch about 1936 (1 398- 
1400). However, G. Schattauer told W. Banko 
in September 1989 that all of Fagan's Nene flock 
were ultimately returned to the donor, H. Ship 
man on Hawaii, and not released on Molokai. N. 
Carlson told C. Sundquist that he saw a pair of 
Nene at Meyer Lake (1,700 ft. elevation) ca. 
1950; while Sundquist himself saw 1 at the 
brackish pond at Kalaupapa in 195 1 (Elder 1956 
field journal) (1404, 1405). Also, some time 
before the 1956 i n t e ~ e w  by Elder, E. Meyer 
stated that he saw Nene at the pond at Kamaloa 
(Kamaloloa) (1406). C. Meyer reported seeing 
3 Nene several times above Meyer Lake ca. 
1954, and G. Robbins stated that he also saw 4 
on the ground near Meyer Lake about the same 
year (1409,1410). 

On Lanai, 1 g& and 2 geese were r e 1 4  
and seen for one month, presumably in 1951, 
with no other follow-up sightings reported on 
that island (Smith 1952) (1393). On Maui, how- 
ever, J. Baker (1951) reported that 3 Nene were 
seen on the slopes of Haleakala (1346), thus 
raising the possibility that these were the same 
individuals released earlier on Lanai. 



5. Chronological and Geograhical Dis- 
tribution of Records (1778-1959) 

The vast majority of distributional records ar- 
ranged chronologically below in Table 1 repre- 
sent sightings of Nene raised in the wild. The 
thousands of sightings made of captive-reared 
stock liberated since 1959 contribute little to 
knowledge of the natural distribution of nene, 
and their chronology is therefor not considered 
heie. 

The pattern of records in Table 1 reflects the 
comparative fewness of reports from 1778 
thtough the 1880's when populations were more 
abundant, a noticeable increase in sightings 
reported from the 1890's through the 1920'9, and 
a veritable explosion of observations due to 
recollections and actual sightings compiled 
during the early phase of the research and res- 
toration work carried out from the late 1930's 
through the 1950's. 

Table 1 
Chronological Distribution of 1,llS 
Nene Records From 1778 to 1959 

1770's 3 1870's 4 
1780's 1 1880's 5 
1790's 2 1890's 41 
1800's 0 1900's 45 
1810's 0 1910's 32 
1820's 5 1920's 56 
1830's 0 1930's 127 
1840's 10 1940's 1 69 
1850's 1 1950's 612 
1860's 5 

The eightfold increase of records from the l 8Ws  
through the 1920's was stimulated largely by 
visiting British scientists. Prof. W. H. Elder was 
responsible for inte~ewing scores of senior 
residents who recalled from personal experience 
the distribution of Nene from the late 1800's 
through the 1940's. The increase in actual Nene 
sightings in the 1930's and 1940's was due lar- 

gely to the pioneering work of W. Donaghho, H. 
G. Craddock, and P. Baldwin in and near Hawaii 
Volcanoes National Park where Nene were 
"rediscovered" in July 1937 after a decades-long 
lapse in published field reports. The large u p  
swing in records compiled in the 1950's largely 
mirrors the vigorous field activity which 
preceded rrnd followed discovery of the fitst wild 
Nene nest in November 1956. 

GEOGRAPHICAL DISTRZBIJTION OF 
RECORDS (1778-1959) 

Geographical distribution of Nene observations 
and reports in the Hawaiian Islands is exhibited 
in Figs. 1 and 2. Of a total of some 1,464 serially 
numbered records on the major Islat~ds from 
1778 to 1959, some 1,007 (69 percent) are refer- 
rable to single quadrangles on the island of 
Hawaii. The distribution of the 1,007 Nene 
records on the island of Hawaii by quadrangle in 
Fig. 2 exhibits the &-flying proclivities of this 
species which is actually faithful to a much more 
limited home range. 

COMPLETENESS OW DATA, BIAS, 
ERRONEOUS AND DOUBTFUL 

RECORDS 
Lacking a practical definition of the tenn 
"record" , it should be understood that the large 
accumulation of historical information contains 
a few negative, duplicate, and overlapping 
reports, questionable references from unstated 
sources and other qualified bits of information. 
It is believed preferable to treat all such 
"records" more or less equally with observations 
known to be fully creditable, rather than attempt 
to evaluate each one subjectively. While all in- 
formation is obviously not of equal value, 
evidence based on weak mx~rds is usually readi- 
ly apparent or supported by notes or recollections 
from other sources. 

It should also be pointed out that summaries of 
Nene records presented in Table 1, Fig. 1 and Fig. 
2 reflect an unnatural upward skewing of reports 
in and near Hawaii Volcanoes National Park 



Distribution of 34 Observations, Reports and Museum Records of Nesochen sandvicensis, per USGS 
quadrangle, on Major Hawaiian Islands (except Hawaii) from 1778 to 1959. 

Kaua i 



Distribution of 1,007 Observations, Reports and Museum Records of Nesochen sandvicenrris, per USGS 
quadrangle, on the Island of Hawaii from 1778 to 1959. 



This bias is due to increased reporting of govern- 
ment biologists and citizen Chtistmas Bird 
Counts following discovery of Nene in and near 
the Park in 1937. 

Part I1 
HAWAII STATE NENE 

RESTORATION PROGRAM 
(1949 to 1988) 

1. Background (1902-1959) 

In late December 1894 or early January 1895 H. 
W. Henshaw, an early-day naturalist of the 
Wheeler Survey (later the U. S. Geological Sur- 
vey) arrived in Hilo, Hawaii in search of better 
health (Henshaw 1920). During his ten years of 
residence in Hilo, Henshaw (1902) became con- 
cerned over the dwindling numbers of Nene and 
began proposing various conservation measures 
to promote theit welfare. For example, he 
seemed to be the first to suggest establishing 

Nene populations on other islands, stating "It 
would be an easy matter to introduce the Nene 
into the other islands, especially Maui, and no 
doubt the bird would thrive, if properly 
protectedn. Henshaw (1902) also proposed bet- 
ter laws to protect this species, stating: 

... the districts frequented by the bird most 
of the year, though remote &d inaccessible, 
are now often visited by sportsmen, and the 
Nene is rapidly diminishing in numbers ... 
as the present law stands, the open months 
.. . from September 15 to Februaty 1 ... when 
the killii of this goose is permissible, ate 
almost precisely the oms in which it rears 
its young ... the law ... protects the bird 
when it least needs protection, and exposes 
it to slaughter when it is laying its eggs and 
leading about its young. 

Blackman (1944) indicated that the doubly 
harmful open season was discontinued in 1907 
"when protective measures were introduced". 
Further archival research is needed before a 
definitive description of hunting laws affecting 
Nene in the early 1900's can be written (R. L. 
Walker, pets. comm.). 

The Territory of Hawaii's Board of Agriculture 
and Forestry became directly involved in Nene 
conservation when it decided to establish a cap- 
tive flock at the Territorial Game Farm, Mokapu, 
Oahu in 1927 (Smith 1952). But by 1935, after 
the captive flock had increased to 42, the Board 
decided to distribute the captive birds among 
various plantation managers and Temtorial 
senators, ostensibly, according to Smith (1952), 
not only to prevent disease from wiping out the 
flock, but "to stimulate interest in the Nene and 
to establish many small captive flocks from 
which breeding stock would always be available 
should the Board again decide to raise Nene 
under wiren. However, after tracking the fate of 
some 31 of the captive Nene sent from Oahu to 
Lanai, Molokai, and Hawaii in 1935, Smith 
(1952) termed the effect of breaking up the flock 
"a distinct failuren, and voiced suspicions that 
"political considerationsn had entered into the 
decision to distribute the captive flock among 
private landowners. 

Word of the Nene's p d o u s  position began to 
trickle to the outside world in the late 1930's and 
early 1940's. Sir Peter Scott, Director of The 
Wddfowl Trust, Slimbridge, England became 
aware of the NeneB vulnembility during this 
period and arranged to borrow breeding stock 
from Herbert Shipman in Hilo to propogate this 
species for future release of the young in Hawaii. 
Progeny resulting from this t*insoceanic effort 
eventually resulted in release of progeny on 
Maui. Historical background and details of this 
experiment were later documented by Kear and 
Berger (1980). In the US., the National Park 
Service became concerned with the plight of 
endangered species on a national scale in the 
early 1940's sponsoring the book "Fading 
Trails" (Elliott 1942). A chapter devoted to the 
predicament of the Nene attracted the attention 
of conservationists and, in effect, supported the 
efforts of P. H. Baldwin who was alteady 
engaged in the initial investigation. 



Baldwin (1945) was the first professional 
biologist to conduct serious field reseatch on the 
precarious status of the Nene. His scientific 
investigations (Baldwin 1945, 1947) were car- 
ried out while employed by the National Park 
Service during the late 1930's and 1940's in what 
is now Hawaii Volcanoes National Park. He 
combined a scholarly search of the literature with 
citizen interviews and field observations to draw 
important conclusions regarding the Nene's past 
population size, distribution, and chances for 
survial. Baldwin's work thus furnished a solid, 
if limited, scientific base of information on 
which a sound Nene restoration program might 
be established. 

The Territorial Board of Agricultute and 
Forestry's attention was again drawn to the plight 
of the Nene in the late 1940's as a result of an 
authorized survey. From Februaty 1946 through 
July 1947, at the Board's request, C. W. and E. 
R. Schwartz (1949) conducted an 1%-month 
game-bird inventory of the Hawaiian Islands, the 
stated objectives being to "ascertain the game- 
bird species present on the major Hawaiian Is- 
lands, theit distribution and abundance, and 
factors upon which their welfare depends". The 
Schwartzes did not observe any Nene during 
their field survey but did recognize the practical 
problems involved in coping with the many in- 
imical factors apparently causing the decline of 
this species, concluding that: 
Tht most practical tncam for its restoration 
seems to be to secure breeding stock from 
captive b i i  and propagate this species as 
intensively as possible. An immediate study 
should be undertaken of this bird's life his- 
tory and means of survival ... this wildfowl 
is the next Hawaiian, if not world, species 
faoing imminent extinction ... to permit this 
ttagedy to occur without exerting more ef- 
fort than has been done to date is unpar- 
donable. 

Costs associated with the Schwartzes 18-month 
(1 946- 1947) game bitd survey were borne by the 
federal government and marked the first of many 
annual grants made first to the Territory and then 
to the State of Hawaii for wildlife comavation 

purposes. In return, the Territory and State were 
rquired to submit annual Federal-Aid Progress 
Reports to the appropriate federal agency - U. S. 
Fish and Wildlife Service - on all such coopera- 
tive projects. The Division of Fish and Game 
(re-named the Division of Forestry and Wildlife 
in 1979) was the agency designated by the State 
for the conduct of cooperative projects and sub- 
mission of the necessary annual Progress 
Reports. The terms HDFG (Hawaii State 
Division of Fish and Game) and HDFW (Hawaii 
State Division of Forestry and Wildlife) are used 
interchangeably hereafter. 

A short time later, in 1948, J. Donald Smith 
became the first full-time Federal-Aid biologist 
to serve the Territory of Hawaii. Although he 
took an active role in the establishment of Nene 
breeding flocks, he was not unaware of the many 
difficulties which would have to be surmounted 
in carrying out a successful long-range Nene 
field research and restoration program. He had 
already investigated the abortive Mokapu Game 
Farm experiment, reporting that when Nene 
were needed to start up the breeding program at 
Pohakuloa in 1950, only 1 gander (at the 
Honolulu Zoo) of the 42 distributed in 1935 and 
1936 was available for transfer (Smith 1952). 

Smith (1952) set forth his frank opinion of the 
problems involved in restoring Nene popula- 
tions, as follows: 
Thc cstablishmet~t and operation of the 
present Nene farms (at Pohakuloa, Hawaii 
and Slimbridge, England) is only a pattial 
solution to the problem of averting the 
Nene's extinction. No matter how success- 
ful this phase becomes (and it is very likely 
that many geese will be produced by this 
work aa thcv arc not difficult to raise) the 
danger of &e Hawaiian Goose beconkg ex- 
tinct will not be removed. 
Then are two basic teason's for this: (1) the 
same influences operating against the 
Nene's survival will continue to affect the 
Nene released into the wild and perhaps 
even to a greater extent than on the existing 
wild b i i ,  and (2) the continuity of the tes- 
toclang phase at Pohakuloa depends upon 
the attitude of the successive Commis- 



sionem of the Board of Agticulture and 
Fotestry. Since the memebers of the Board 
once before succqfully raised Nene at 
their game fann and then discontinued the 
program after seven years, the example a p  
pears to prove that the present venture can- 
not be ~rmsideted basicallv stable. The 
history of European ~ene*propo~ation also 
demonstrates serious basic shortcorninas in 
the attempts to save the Nene by produ'c.ig 
them under wire. 
The only effort which is likely to produce 
lasting and concrete results in conserving 
the Nene is that directed toward discovehg 
the factors responsible for the nene's popula- 
tion decline. An ecological study properly 
conducted of the wild Nene will produce a 
knowledge of the nene's life history that no 
change in attitude of a political agency can 
effect. It will provide a foundation upon 
which public service agencies and private or- 
ganizations can act swiftly and surely either 
in cooperation or singly to fom a Nene con- 
servation program b&&ally sound and con- 
tinuous in duration and effort. 

In his pioneering paper proposing restoration of 
wild Nene flocks, Smith (1952) outlined the 
parameters and ultimate goal of a successful 
rehabiitation program, concluding: 

Apparently this entire program is slowly 
b e i  shaped, and it is hoped that within a 
few years Hawaii can boast of a sound Nene 
conservation program that will make pea- 
sible substantial and rapid progress towatd 
the ultimate objective of building the wild 
Hawaiian Goose population to a satisfactory 
level and maintaining that level through in- 
temgent management. 

Thus it was that a dedicated long-term involve- 
ment of the National Park Service. Sir Peter Scott 
of The Wildfowl Trust, and financial support 
from the U.S. Fish and Wildlife service 
coalesced under the leademhip of J. Donald 
Smith (Temtorial Division of Fish and Game) to 
initiate a program of restoration and maintenance 
of wild Nene populations. Conservation forces 
which had been only intermittently active during 
the preceding 50 years had finally established a 
unified program with cohesive goals. J. Donald 
Smith's leadership unfortunately ended in 1952 
when he accepted a position with the USFWS. 
Smith served that agency with distinction until 
1967 when he died in a tragic helicopter crash 

while conducting a waterfowl survey in Min- 
nesota. 

In the mid-1950's actual field work was notably 
slow in getting underway following authoriza- 
tion of federal aid for Nene surveys by the 
Hawaii State Division of Fish and Game. HDFG 
Project 5-R-6, Job 24, report stated that a 
"Limited Ecological Survey of the Hawaiian 
Goose" was scheduled for fiscal year 1954- 
1955, but results were simply reported as "inac- 
tive most of the year". Not much progress was 
r e p o d  in 1955-1956 either, only a few sparse 
notes on Nene foods and behavior being 
morded, though local residents were urged to 
furnish information on Nene numbers and 
habitat. No field observations were reported the 
thitd year, 1956-1957, but it is hown that D. H. 
Woodside carried out extensive field surveys - 
some in conjuction with Prof. W. H. Elder who 
arrived in the summer of 1956 to devote a year's 
sabbatical leave to Nene research. 

Duting his brief stay in Hawaii, Prof. Elder ex- 
tended the scope of Baldwin's population 
studies, collected food habits material, con- 
ducted field surveys and i n t e ~ e w s  and, mast 
importantly, made the results of his technical 
investigations quickly available in the form of 
conservation suggestions. Results of Prof. 
Elder's work proved pivotal in establishing the 
early scientific thrust of the State's field research 
effort. 

On 17 April 1957 the Temtorial Legislature 
declared the Nene "emblematic" of Hawaii. 

Serious biological investigations of wild popula- 
tions began to be reported in 1957- 19% with the 
appointment of D. H. Woodside as HDFG field 
biologist. According to successive annual 
Federal Aid reports in the late 1950 '~~  Woodside 
was not only directed to conduct Nene field 
surveys during this early period, but to coor- 
dinate all activities with that of the PohaMoa 
propagation project and other less welldefined 



duties of the Division as well. These added 
responsibilities significantly reduced time avail- 
able for field investigations as the less informa- 
tive reports of the late 1950's bear witness. 

While the attempt to restore wild Nene popula- 
tions actually began with the assembly of breed- 
ing buds at Pohalculoa in 1949, the release of 
captive-raised stock was not initiated until 1960. 
There was thus a period of some 11 years after 
Nene were first placed in pens at Pohakuloa 
before their progeny were released in the wild - 
a period when all field observations and recol- 
lections of their former presence applied w- 
clusively to natural wild stock To preserve the 
identity of this body of information all of the 
population and distribution data, collected most- 
ly by Elder and Woodside, was organized by 
district and locality and presented earlier (Part 
I.(4) Distribution of Relict Populations, 1949- 
1959). Population data resulting from direct ob- 
servations by Woodside and successive HDFG 
biologists from 1957 to 1988 were reorganized 
for the comparative analysis presented later. 

2. Initial Propagation, F'ield Activity and 
F'unding (1949-1975) 

Smith (1952) credited the Territorial Board of 
Agriculture and Forestry with establishing a 
Nene propagation facility at Pohakuloa in 1949. 
Elder and W d i d e  (1958) recognized the ef- 
fotts of J. Donald Smith in motivating the Board 
to act. 

To follow the suggestion by Schwartz and 
Schwartz (1949) that Nene be propagated "as 
intensively as possible", two pairs of Nene were 
obtained on loan from Herbert Shipman and 
placed in pens at Pohakdoa, Hawaii in August 
1949 (Smith 1952). A third pair composed of a 
gander loaned by the Honolulu Zoo, and a wild- 
caught goose was added to the small flock in 
1950. The immediate objective of this propaga- 
tion ventute was to "produce 50 geese a year to 
be released into the wild to restock the natural 

range*. However, only one of the captive pairs 
proved productive and only 5 goslings were 
produced during the first two years of operation. 

Although details are lacking, a "Nene Advisory 

Committee" was established in the early 1950's 
to guide management of the captive Nene flock 
at Pohakuloa. As Chairman of the Advisory 
Committee, Paul L. Breese's reports to then 
HDFG Ditector Vernon Brock, included detailed 
descriptions of problems in producing Nene at 
Pohakuloa (for further information on 
PohaMoa's early history see State files). 

The first Federal-Aid report following Elder's 
year of field effort (1956-1957) documented a 
greatly increased level of observational activity, 
including habits of Nene where they had pre- 
viously bccn observed, investigations of areas 
where they had been reported seen by others, and 
banding wild goslings in the newly established 
Keauhou Sanctuary. Supplemental federal fund- 
ing for the burgeoning program was discussed 
for the fitst time, as follows: 
The Territory of Hawaii, under a sepatate 
Feded contract, has embarked on a new 
five-yeat program for the restoration of the 
nene. This program has thee areas of ac- 
tivity: 1) raising of captive nene for release 
into the wild, 2) the management of ateas 
set aside as Nme sanctuaries, and 3) deter- 
mining numbem, movements and ecological 
data of wild nene. 
A biologist and an assistant are assigned full 
time to the p r o m  however, Ilme will be 
times when additional field personnel will 
be neceSSafy. 

It is r ec~mf~ded  that this job be continued 
but reduced in scope to include assistance to 
the overall nene program in area 3 of the 
above activities. Future work under this job 
would hen be integrated with the overall 
Ptogtm 

The ambiguity of the last paragraph tended to 
obscure rather than reveal where the emphasis of 
the proposed i n c d  effort was to be placed. 
However, the fact that the Pohakuloa breeding 
flock had been increased to nearly full strength - 
a total of 39 Nene had been reared by 1957158 - 



indicated that the two full-time biologists and 
necessary additional petsonnel were to be as- 
signed exclusively to studies of wild nene. 

A later staff report. "The Hawaiian Goose 
Project", presumably writteninlate 1959 orearly 
1960, proposed a contract with the federal 
government which would allot the State of 
Hawaii $15,000 annually for Nene research, 
propagation and management. Inspection of 
work and audit of funds was to be accomplished 
through the Regional Office, U.S. Fish and 
Wildlife Service, Portland, Oregon. Proposals 
for continuation of work were to be prepared 
annually by the Contractor (State of Hawaii) 
with progress reports to be submitted by the State 
to the federal government on a quarterly basis. 
The initial proposal was scheduled to reach the 
Regional Director's office by 1 March 1961. 

A short time later a staff report dated 3 May 196 1, 
sought then-Governor Quinn's support for U.S. 
Senate Bill 997 which proposed elevation of the 
annual budget of $15,000 allotted in 1958 to a 
new $25,000 5-yeat program The staff report 
stated that the $15,000 sum "had been deemed 
inadequate by U.S. Fish and Wildlife Service 
officials in charge of the project", and that "in 
order to do both phases of the job properly, the 
propgation phase ... as well as the ecological 
study ... additional personnel are needed". The 
report continued: 

At the prcscnt time, two people ate assigned 
to this project and we do not get enough 
time in the field and it is extremely hazard- 
ous and dangerous to the men to go out in 
the lava country alone in search of wild 
birds and nests. Therefore, they recommend 
the increased appropriation so that a thud 
pemon can be put on the job, new equip 
mnt can be obtained, and money can be 
made available, if necessary, for leasing or 
purchasii sanctuary sites to protect the 
nenc. 

The plea for more monetaty support was evident- 
ly satisfied, at least no call for additional funding 
was found in reports for the 13-year 1%1/62 to 
1973f74 report which followed. 

The Federal-Aid Report for 1974175 briefly 
reviewed the history of funding the Nene Res- 
toration Program, acknowledged that it was s u p  
ported by an annual appropriation of $25,000 
beginning in 1968, but made no mention of field 
studies, stating: 

nK availability of funds permitted the 
development of a plan to study the ecology 
of the nene, as well as continue with the 
propagation of nene at the Pohakuloa 
facility for release to the wild. An integral 
ptut of the testomtion program was the es- 
tablished of sanctuaries to protect ateas of 
signifcant value to nene, and to provide 
release sites for pen-reared nene. 

The subject of federal financial help was not 
addressed again in Federal-Aid reports, leaving 
in perpetunl doubt the number of biologists, if 
any, ever assigned to full-time field studies. In 
fact, the absence of any account of the State Nene 
field study effort in any professional journal 
during the 40+ year history of Nene restoration 
effort indicates that over a period of many years, 
successive biologists have been assigned to 
study Nene only on a part-time basis. 

3. Establishment and Management of 
Sanctuaries (1958-1988) 

The seeds of the present Nene sanctuary system 
were sown by Smith (1952) who pointed out the 
need to acquire and manage such areas. Elder 
and Woodside (1958) justified creation of Nene 
sanctuaries by making protection of Nene on 
their breeding grounds a management 
cornerstone, writing: 

Fitst - The only known lmeding ground 
(Keauhou Ranch) must be kept intact and 
relatively free of disturbance from Septem- 
ber through April each year to protect nests, 
flightless young and molting parents ... 
agreement has already been established be- 
Ween the Bishop Estate owners of the land - 
C. Brewer and Co. who are managing the 
area a s  a cattle ranch under a 30-yew lease, 
and the State l3oard of Agriculture and 
Forestry ... 
For this area to function, it should have 
vigorous control of exotic predators - cats, 
dogs, pigs, and mongooses - all of which are 
nearly univetsal in Hawaii ... 



The 4th and last objective of Federal-Aid 
Progress Report W-5-R-8, dated 15 March 1957, 
also recognized a need to liberate captive-raised 
stock in "suitable, protected Nene habitat". 

Brief descriptions of the four Nene sanctuaties 
subsequently established and their current status 
are as follows: 

A. Keauhou Nene Sanctuary: 
Keauhou Ranch, owned by the B. P. Bishop 
Estate, is a multi-thousand acre cattle operation 
located roughly between 1219 and 2438 m. 
(4000-8000 ft.) elevation on the northeast slope 
of Mauna Loa adjacent to Hawaii Volcanoes 
National Park The 10-year cooperative agree- 
ment referred to by Elder and Woodside (1958), 
granted Territorial biologists access to some 
3,281 hectares (8,100 acres), more or less, of 
Keauhou Ranch lands "for the purpose of 
preserving, protecting, conserving and propagat- 
ing the nene (or Hawaiian goose) ... " By Agree- 
ment signed April 2, 1958, it was mutually 
understood and agreed that the Territory would 
administer and use the land for a wildlife refuge 
only; post watning signs, patrol and exclude 
unauthorized persons; retain the right to conduct 
research including trapping, banding and other 
protective wildlife practices, and to control all 
feral animals (goats, pigs, dogs, cats, etc.) by 
poisoning or shooting. For its part the Ranch 
owners and Manager agreed to obtain advice 
from State officials on haw best to minimize 
inimical effects on Nene prior to permitting hunt- 
ing or making any major changes in the area. 
The owner and manager also retained the right 
to invalidate the Agreement for any portion of 
land described in the Agreement for any purpose 
whatsoever provided the Territory was given 30 
days notice prior to such invalidation. 

The Agreement duly expired in 1968. State of- 
ficials have been unsuccessful in negotiating for 
renewal in recent years. 

B. Keauhou 2 Nene Sanctuary: 
Keauhou 2 Sanctuary lies at 1581 m. (5,200 ft.) 
elevation on the flat plain between the western 
flank of Mama Laa and the eastern slnpe of 
Hualalai. This vast 5,135 hectare (12,678 acre) 
Sanctuary is superimposed on lands leased from 
the owner, B. I? Bishop Estatc, by W. H. Green- 
well, Ltd., for cattle range. 

The understanding reached in the Keauhou 2 
Nene Sanctuary Agreement was much the same 
as that stipulated for Keauhou Ranch. Addition- 
ally, W. H. Greenwell, Ltd. required that in each 
and every instance, it be notified prior to entrance 
on its leased lands by any designated person; that 
use of Greenwell, Ltd. roads would not constitute 
the general opening of such road to the public or 
the State, that an annual rental fee based on taxes 
for the area be paid; that Greenwell, Ltd. and 
Trustees would not be held liable for any fence 
wnstruction or maintenance cost; that not mure 
than one cabin be built; and that the Agreement 
would be subject to any interests which the 
United States Government may have in the areas 
coveted. The foregoing Agteement became ef- 
fective on the day executed, May 1 1, 196 1, but 
coverage was not to extend beyond December 
31,1965, the expiration date of the Greenwell, 
Ltd. lease from B. I? Bishop Estate. 

A similar Agreement, retroactive to January 1, 
1966, was executed February 14, 1975. Tlis 
second Agreement is currently in effect, ter- 
minating December 3 1, 1999. 

In January 1977, the Division of Fish and Game 
became interested in acquiring a large parcel of 
land, including lands in the Keauhou 2 
Sanctuary, for Nene preservation and hunting of 
feral animals, but this acquisition was never con- 
summated. 

C. Kahuku Nene Sanctuary: 
Superimposed on the lands of Kahuku Ranch, 
the 8,100 hectare (20,000 acre) Nene Sanctuary 



includes only a roughly 2,430 hectare (6,000 
acre) strip of significant Nene range between 914 
and 2,134 m. (3,000 and 7,000 ft.) elevation 
along the upper edge of the Ranch pasturelands. 
A 10-yeat Agreement between the Samuel Mills 
Damon Estate and the State Board of Land and 
Natual Resources, technically similar to those 
for the Keauhou and Keauhou 2 Sanctuaries, was 
executed April 15, 1967. State officials have 
been unsuccessful in negotiating for renewal in 
rcccnt years. 

D. Kipuka Ainahou Nene Sanctuary: 
The 15,552 hectare (38,400 acre) Kipuka 
Ainahou Nene Sanctuary was created by the 
State of Hawaii in 1973 by combining some 
11,047 hectares (27,277 acres) of Mama Loa 
and Upper Waiakea Forest Reserve lands with 
4,505 hectares (1 1,123 acres) of Hawaiian 
Homes Land which had already been set aside 
for a Public Hunting Ground and Game Reserve. 
Lying between 1,707 and 2,743 m. (5,600 and 
9,000 ft.) elevation in the saddle between Mama 
Loa and Mauna Kea, this large Sanctuary 
provides Nene with year-round habitat compara- 
tively near its principal breeding grounds to the 
south in Keauhou Sanctuary and Hawaii Vol- 
canoes National Park. Along with other wildlife 
sanctuaries cited in Title 13 of Hawaii State 
Code, the Kipuka Ainahou Nene Sanctuary is 
administered under rules intended to "conserve, 
manage and protect indigenous wildlife." Ex- 
ceptions to a long list of prohibitions in the 
Sanctuary include permission for archets 
without dogs to hunt for feral pigs, sheep and 
goats from Match to October each year, and 
tmvel at any time by foot or horseback along the 
Puu 00-Volcano trail, including during the Nene 
breeding season (Novankr through February). 

E. Haleakala National Park: 
Hawaii State Nene restoration activities on the 
island of Maui were initiated in 1962 when cap- 
tive-raised stock were first released in Haleakala 
National Park by pre-arrangement with the Na- 
tional Park S e ~ k .  Verbal agreements between 

State and Federal officials served to support the 
necessary consetvation activities until Decem- 
ber 20, 1979, when representatives of the sp- 
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propriate agencies signed an automatically 
renewable 5-yeat agreement for inter-agency 
cooperation, presently in force. 

Under the tenns of the Inter-agency Cooperative 
Agreement, the Park Service essentially agrees 
to pennit the State to release Nene, conduct 
censuses, and trap or shoot f m l  predators in the 
Park (subject to regulations); use the Paliku 
Patrol Cabinunder certain conditions; and other- 
wise materially support State Nene restoration 
activities on a time and resources available basis. 
In return, the State agreed to submit an annual 
report of its activities in the Park to the Superin- 
tendent, Haleakala National Park, and conduct 
all activities in accordance with all applicable 
State and Federal laws and regulations. 

4. Habitat Surveys - Island of Hawaii 

Promising survival and breeding success of cap 
tive-reared stock rcleascd in the 1960's led 
naturally to the need for more sanctuaries, hence 
the habitat surveys of the early 1970's. Three 
studies drafted for execution in lWO/7 1, 
1971172 and 1972413 (Projects 1958-1988 W- 
15-1 to W-15-3), proposed the "Evaluation of 
habitat conditions as related to nesting and 
seasonal movements of known populations of 
Nene on the island of Hawaii", but all three were 
rejected after reevaluation of research objec- 
tives and job priorities. Thtee similar studies 
(Projects W- 15-111-D,1,2,3) with the long title 
"Inventory of habitat not currently being sur- 
veyed which may be utilized by Nene and may 
be suitable for restocking with pen-reared Nene 
on the island of Hawaii", restated the fotseen 
need by suggesting that Nene range could be 
delineated by using cover-type maps and con- 
ducting sweys  by helicopter and on foot. Ob- 
jectives of the three studies were to 1) survey 
areas not currently being monitored for the 
presence of Nene, 2) inventory habitat for re- 



stocking with pen-reared Nene, and 3) recom- 
mend portions of these areas for preservation as 
Nene sanctuaries. After approval, the foregoing 
projects were pursued in 1970/71,1971/72, and 
after a year's delay, again in 1973174. 

A base map showing potential Nene habitat was 
developed in lWO/7 1 from Forest Cover 'Qp 
maps prepared by the Division of Forestry show- 
ing potentially useful habitat around the 
periphery of Mauna Loa. Maps were prepared 
delineating habitats to be surveyed by helicopter 
and on foot. 

Surveys of new and previous surveyed habitats 
were carried out in 1971/72. The areas most 
intensively searched were the northeastern and 
eastem slopes of Mauna Loa. After searching for 
Nene in this vast atea however, biologists con- 
cluded that the area was of only marginal value 
to Nene. Sparsely scattered old droppings and 
feathers, indicating only sporadic use by Nene, 
were found in the Hawaii Volcanoes National 
Park area to the west and south of Keauhou 
Sanctuary. The western slopes of Mama Loa 
were also examined. Habitat on the C. Q. Yee 
Hop Ranch was judged inadequate, but pastures 
between 6,500 and 8,000 ft. elevation on the 
McCandless Ranch appeared to be more prornis- 
ing though no Nene were actually observed. In 
conclusion, surveying biologists felt that Mc- 
Candles Ranch lands held "the greatest promise 
of making a good Nene sanctuary and should be 
explored further". 

In 1973/74, resurvey of the western portion of 
Kahuku Ranch south of C. Q. Yee Hop Ranch, 
turned up only scattered signs, indicating that 
Nene used this area only occasionally, "probably 
during their summer wandering period." Survey 
of Milolii farm lots in South Kona was negative. 
The most promising area monitored in 1973/74 
was the eastern pottion of the U.S. Army's 
Pohakuloa Training Area on the gentle north- 
facing slopes of Mauna Loa where "a brood and 
an old nest were discovered on an unnamed hill 
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at the edge of the impact area." Other observa- 
tions indicated that Nene used this habitat 
throughout the year, particularly during the 
breeding season, and that there was other suitable 
habitat on hills and kipukas along the eastern 
edge of the Army impact area, The proximity of 
the Kip* Ainahou Sanctuary and release pen, 
reporting biologists felt, diminished the vahie of 
this area as a potential release site, but "Nene can 
be expected to extend their range into this area 
as the Kipuka Ainahou Nene Sanctuary becomes 
saturated with stock" 

In 1975176, matginal habitats in South Kona 
were examined and more comprehensive sur- 
veys of McCandless Ranch lands were made. 
Although McCandless Ranch lands again a p  
peared to be the most likely candidate, Ranch 
management was found to oppose "development 
of a Nene sanctuary on any part of their hold- 
ings." 

R. Shallenberger (1977) and associates con- 
ducted a biological survey of the U.S. Anny 
Pohakuloa Training Area, island of Hawaii, ftum 
late November 1976 to January 1977, stating of 
Nene that: 

None were seen on the survey but theit 
droppings were present in the east end of 
Area 1, in the SW portion of the Impact 
Area, and in Atea 9. Nene leg bones were 
among the skeletal material found in an 
eatly Hawaiian sleeping cave in Area 7. Ex- 
tensive survey with the assistance of State 
biologists Nelson Santos and Miles 
Nakahara failed to turn up any other recent 
evidence of New at PTA. However, the 
condition of typical food species (i.e. ohelo, 
Irukae-wne, etc.) was very poor during the 
sutvey. Santos @em. comm.) suggested that 
Nenc probably would not use habitat within 
PTA regularly unless there was adequate 
food to sustain them over extended periods. 
Although our survey was extensive, the 
atypical rainfall conditions make it unwise 
to conclude that PTA is not important Nene 
habitat. 
Four State Nene sanctuaries have been es- 
tablished within suitable habitats around 
Mauna Loa. Two of these (Kipuka Ainahou 
and Keauhou 2) are very close to FTA on 



east and west boundaties ... 1 record of nest- 5. Habitat Surveys - Maui 
ina near the east PTA boundarv is notewor- 
th; l b o  nests were found d&ng the 
1974- 1975 season on a small puu (Puu 
6677) iust east of the Area 8 boundary (Grid 

Habitat surveys an Maui were initiated in June 
1960 when a HDFG field biologist from the - 

37,38:78,79).  his puu, sparsely vlg&ted island of Hawaii paid a visit to Haleakala Nation- 
with matnant and naio, is isolattd by a wide 
expanse of barren pahoehoe lava. An adult a1 Park The pertinent Federal-Aid progress 
pair with 2 young were observed on the report furnishes no &tails of what was probably 
Puu. State biolo&ts indicate (Job Progress 
Report W-15-4, Job I-D-3) that "other hills 
and kipukas along the eastern edge of the 
Impact Area also have suitable habitat" (77). 

A Federal-Aid Progress Report filed by HDFG 
biologists during the 1976-1977 period (Project 
W-18-R-2, Job R-I-B) commented on 
Shallenberger's survey of PTA as follows: 

Extensive surveys were made into nene 
habitat that is part of the Pohakuloa Training 
Area, and also ateas adjacent to it. The 
field staff accompanied Department of 
Defense personnel who were collecting data 
for an environmental study of the training 
area. l k o  helico~ters were made available 
for these surveys: making it possible to 
search the more remote areas for signs of 
nene. The entire portion of this slope of 
Mauna Loa thought to provide adequate 
nene habitat was thoroughly searched on 
foot. No droppings, feathers, or any other 
signs of nene were discovered by the mem- 
bers of the search crew. Apparently nene fly 
over this area but there was no evidence dis- 
covered to show that they utilized this 
habitat (78). 

On the windward flank of Mauna Loa, working 
over a period of many weeks in 1977, members 
of a USFWS forest bird inventory team reported 
(Scott, et a1 1986) a total of 133 Nene sightings, 
90 made during an unstated number of eight 
minute counts and 43 during off-period tallies. 
During theit survey members of the team made 
many observations of Nene flying between 
foraging and roosting areas throughout the study 
area (mostly at elevations above 5,000 ft.) on 7 
of 21 transacts but only 0.86 percent of an un- 
statednumber of 8-minute counts conducted (79, 
80). No estimate of the total wild population 
utilizing the study area on Mauna Loa's 
windward flank resulted from this survey. 

2. Another 1976-released Nene was captured 
by a fanner on his Kihei property in July 
1977 and again released by HDFG at 
Paliku. A few months later a Haleakala 
National Patk released individual was 
caught in an unreported locality and re- 
released in the crater. 

3. On a survey trip of Haleakah's southern 
slope, 3 nene were seen in flight over the 
Waiapai area of Haleakala Ranch below 
Kahikinui forest. 

4. Two nene were observed near the Kahua's 
hunter shelter and others were heard in the 
area below but were never located during 
several survey trips into the Kahua and 
Kahikinui areas. 

5. Recommendations were made at con- 
clusion of reporting year 1977/78 that 
more surveys should be conducted the fol- 

only a brief "eyeball" evaluation, stating "it was 
determined that there are still some 9,000 acres 
of excellent nene habitat ... and an additional 
30,000 acres of pmt to good habitat ... and that 
releases of pen-reared nene should have a good 
chance of success." The intial introduction of 
captive-rcarcd Nene was made in Haleakala 
Crater two years later, in July 1962. 

Although habitat surveys on Maui were not con- 
ducted as systematically as on Hawaii, Nene 
were eventually sighted in habitats other than in 
Haleakala Crater where the original releases of 
captive-raised stock were made. For example, 
the l977/78 Federal-Aid Progress Report noted: 

1. A 1976-released Nene was sighted during 
a survey of Kaupo Ranch lands. Ranch 
residents reported that this particular in- 
dividual had been observed for nearly a 
year, and in the company of another bird 
on several occasions. 



lowing year on lands of Haleakala, 
Ulupalakua and Kaupo Ranch. 

In 1978179 most of the Nene observed in habitats 
outside Haleakala Crater were seen in mid to late 
fall, for example: 

A pair of birds was obsemed flying over the 
Haleakala Highway below Pukalati headed 
in the direction of the Crater. In November, 
while mannitlg the Kula hunter check sta- 
tion, a pair was sighted on sevetal occasions 
flying over the Kula Game Management 
Area. Bid hunters reported sightings of a 
pait of Nene along the access road above 
the Polipoli State Park and an atea known as 
"Baseball Patk". During survey trips into 
the Kahua and Kahikinui areas, two bids 
were seen again in the vicinity of the Kahua 
hunter's shelter. Several follow-up checks 
of these various areas of nene sightings indi- 
cated that the birds were not permanently es- 
tablished in a new area. However, the 
sightings seemed to indicate frequent nene 
movements outside of thR. Crater area prior 
to the breeding season. Speculation is that 
these flight movements may be part of the 
pre-nesting courtship behavior of Nene in 
the "wild". 

As reported the previous yeat, most Nene sight- 
ing outside Haleakala Crater in 1979180 were 
made in mid to late fall. 

Several paits were seen flying over the Kula 
Game Management Atea in November 
during the game bud hunting season. An 
immediate check verified a report of thtee 
unbanded Nene at "Baseball Park". Tracks 
and droppings indicated that the b i d  had 
been there for at least a week A search of 
the arcs produced no evidence of nesting. 
No birds were seen following a check three 
days later, and these buds were never seen 
again on subsequent visits. It appeats that 
the greatest movements by Nene in terms of 
distance occur immediately priot to the 
onset of the breeding sesson. 

In 1980181 several pairs of Nene were seen 
flying over the Kula Game Management Area in 
November, and a pair of 1977 Hawaii (PohaMo- 
reared) released birds attending 2 fledged gosl- 
ings were seen 25 June 1980 in the "Ballpark" 
area. 

In 1981182, Nene were seen in flight over the 
Kula Game Management Area by the person 

manning the hunter check station in November. 
A pair of Nene reported by a hunter near the 
shelter could not be found during a check of the 
area. Thus, as in previous years, Nene were 
sighted outside of Haleakala Crater most fre- 
quently just prior to the onset of the breeding 
season. 

In 1982183 Nene were heard flying over the 
Kahikinui Game Management Area on the 
southern slopes of Haleakala in October. 
The bids could not be seen due to a thick 
cloud cover. The occasional presence of 
nene in the area was evidenced by theii 
droppings and feathers in the higher grassy 
meadows. Sightings of nene in flight over 
the public hunting area continue to be 
reported in November. Agah, as reported 
in previous reports, nene sightings outside 
Haleakala Crater most ftequently are made 
just prior to the onset of the bteeding season. 
In June, a single unbanded nene was seen 
for at least three week in the uppr pasture 
of Haleakala Ranch along the Crater Road. 
This nene could be one of the wild buds fre- 
quenting the National Park Headquatters' 
yard area. 

In February 1984 a pait of Nene, one banded, 
was observed in the lower pastureland of 
Kahikinui. A search of the immediate area 
resulted in no evidence of nesting. 

In February 1985, unbanded Nene were ob- 
s e d  in the Haleakala Ranch pasture above the 
eucalyptus grove. They remained in the area for 
about two weeks. 

The foregoing records indicated that at the outset 
of the breeding season liberated captive-reared 
Nene frequently ranged beyond the confines of 
the Crater to the outer slopes of Haleakala. 

6. Habitat Improvement - Island of Hawaii 

As will be shown later, the period from the late 
1970's to mid-1980's was characterized by a 
pmlrmged drought which resulted in a severe 
shortage of Nene f d .  Federal-Aid progress 
reports describe the effects of the drought, not 



only in reducing productivity of breeding pairs 
but in causing their widespread dispersal from 
traditional breeding graurlds. This prolonged 
emergency resulted in a sustained effort by 
HDFG biologists to supply survivors and newly- 
released Nene in the sanctuaries with food and 
water by whatever means necessary. 

The earliest effort to furnish wild Nene with 
additional nutrition was the packing of scratch 
feed to young wild goslings and their parents in 
the Kipuka Ainahou area in 1979180. The 
Federal-Aid prQgress report of this period 
describes the decision which followed discovery 
of 2 breeding pairs and their young on a small 
isolated hill located on the eastern edge of the 
U.S. Army (Pohakuloa Training Area) impact 
area about 1 mile south of the Saddle Road and 
Puu Nene, as follows: 
This small Puu (6677) was rather barren and 
surrounded by miles of aa and pahoehoe 
lava; therefore,it was decided that supple- 
ment feedins were the best way to insure 
the survival of the two broods totaling 5 
goslings. Scratch feed was packed in week- 
ly and scattered in various locatiom ... ac- 
cepted M a t e l y  by the adults and, 
apparently, by the goslings as well ... all five 
goslings survived and fledged. 

Habitat improvement of Puu 6677 continued in 
the years that followed. A water unit was in- 
stalled in 1981182 and frequent use was sub- 
sequently noted. Pualele was harvested by hand 
at Pohakuloa and Puu Nene and back-packed to 
Puu 6677 to supplement scratch feed. Adults and 
goslings were observed feeding on these greens 
as soon as they were offered. In 1982183 a U.S. 
Anny helicopter crew assisted in transporting a 

450 gallon fiberglass water tank to Puu 6677. 
Installation of an automatic float valve in 
1983184 made water available to Nene on a con- 
tinuous basis. Supplies of crushed coral which 
had become depleted were also replaced with an 
additional 50 pounds in 1983184. Some 50 
pounds of scratch feed was being taken every 2 
weeks in 1984185, and the feeder was s e ~ c e d  
regularly the next 3 years. A 900-gallon water 
tank, catchment, and feeder was set up in 

1987188. With the successful fledging of the 5 
goslings at Puu 6677 in 1979180, recommenda- 
tions were madc to implement habitat improve- 
ment practices at other sanctuaries. 

At Kahuku Sanctuary approximately 3 tons of 
crushed coral and 18 bags of fertilizer (0.75 ton) 
was spread over 3 acres around the release pen 
in Januaty 198 1. This attempt to improve Nene 
nutrition may have been influenced by capture 
of 2 adults in emaciated condition (diagnosed as 
a vitamin deficiency) at Kahuku in 1968169. 
Vegetative samples taken after fertilization 
showed an increase in protein, fat, and mineral 
content, especially phosphorus and potassium 
over samples previously obtained. Sites for im- 
provement at Kahuku were plotted and prepared 
again in 1981182. Habitat improvement ac- 
tivities were increased in 1982183 when a 3-acre 
exclosure was fenced and planted with kikuyu 
grass; a self-feeder was established and filled 
with scratch feed; a reservoir site was deepened; 
and crushed coral was made available. Evidence 
later indicated that Nene visited the exclosure but 
did not stay apparently due to a periodic lack of 
water. Nor was any sign of nesting noted among 
the several groups of Nene observed. In 1985186 
the reservoit installed in 1982183 was re-lined 
with a different fabric and recovered with Chev- 
ron Industrial Membrane. Self-feedem were ser- 
viced regularly that period and for the following 
two years. 

At Keauhou Sanctuary, previously established 
food plots and a water impoundment were 
monitored in 1981182. In 1982183 the impound- 
ment site was cleaned, lined with Chevron In- 
dustrial Membrane and equipped with two layers 
of fog condensation netting for a water source. 
The resulting water impoundment was later 
found to have received very heavy usage by 
Nene during the entire year. The self feeder was 
also found to have been visited daily by Nene 
with 50 pounds of scratch feed being consumed 
in a 2-week period. The b y u  grass plot 
showed signs of heavy grazing, requiring fre- 



quent fertilization. Kukae-nene (Coprosma er- 
nodeoides) was also planted in the enclosure in 
1982183. Inspection of the area in 1983184 
revealed that the reservoir was visited extensive- 
ly by Nene and that consumption of scratch feed 
at the self-feeder continued at the heavy rate of 
50 lbs. every 2 weeks. Use of the reservoir, 
scratch fccd, and kikuyu grass was also reported 
heavy the following year - 1984185. In 1985186 
the reservior at Keauhou was relined with a 
different fabric and recovered with Chevron In- 
dustrial Membrane. Self-feeders were s e ~ c e d  
regularly in 1986187 and 1987188. 

7. Predator Control 

Smith (1952) seems to have been the fitst to 
recognize the "almost hopeless" vulnerability of 
Nene to dogs and pigs during their annual month- 
long moult of flight feathem. Elder and Wood- 
side (1958) were also well aware that for the 
sanch~my concept to fulfill its intended purpose, 
establishment and maintenance of an effective 
predator control program, as  well as exclusion of 
hunters and dogs was essential, stating; 

Effective control of all 4 species (cats, dogs, 
pigs and mongooses) could be attained by 
systematic spreading of poisoned meat baits 
in the little isolated kipkas utitized by 
Nene ... but out of sight of the Hawaiian 
Hawk ... one hunter was apprehended with a 
live Nene which his dog had caught there 
October 30, 1949. Two other fitst-hand ac- 
counts of dogs catchmg wild, full-winged 
Nene wen secured. 

Elder (1958~) added, "it is regrettable that (ef- 
fective predator control) was not carried out 
before the last breeding season and it is strongly 
recommended that this not be permitted to A- 
cape attention again." 

In spite of the foregoing statements, the various 
Federal-Aid Progress Reports from 1960 (when 
captive-reared stock was first released at 
Keauhou Sanctuary) to 1987188 contain only 
intermittent references to control of predators in 
various units of the sanctuary system. Table 2 
lists original language reports of predator control 

activities carried out on the various sanctuaries 
by report year. 

The type of predator control activity, such as 
poiroq tmp or gun, which was carried out on 
each sanctuary from the year of initial study to 
the most recent year of operation in 1987188 are 
exhibited in Table 3. The pattern of activity is 
shown to be characterized by flexible practices, 
long multi-year gaps (at least in reporting) and 
the apparent abandonment of the use of poison 
on the island of Hawaii after 1970171, and on 
Maui after 1972173. Although nests (and 
presumably nesting females) and released cap  
tive-raised Nene are both named target 
beneficiaries, the necessary protection of post- 
nesting females, goslings, and moulting (flight- 
less) individuals emphasized earlier by Smith 
(1952), and Elder and Woodside (1958) seems to 

have been overlooked. 

Smith (1952), Elder and Wdde (1958), and 
Elder (1958~) all pointed out that Nene required 
protection from ground predators during the 
b r a g  and moulting seasons. Though typical- 
ly seasonal, nesting and moulting of individual 
Nene ate known to occut almost year around. It 
therefore seems that an effective predator control 
program should be operational from October 
through February to protect nests, nesting 
females and young goslings, and from March 
through June to protect late hatched goslings and 
flightless moulting juveniles and adults. In ad- 
dition, captive-raised Nene require protection 
after release until they have adapted to their new 
enviomrnent and are capable of flight. 

In 1970/'71 HDFG biologists made a mid-pro- 
gtam attempt to evaluate the effectiveness of 
their conttol efforts. Federal-Aid Project W-15- 
I/IC(1) was established to "evaluate the effec- 
tiveness of the poisoning program on reduction 
of nesting mortality" and presumably (if found 
effective), to "expand this progmn into other 
areas utilized by Nene for nesting". The result- 
ing evaluation was accomplished by simply 



Table 2 

Predator Control on HDFG Sanctuaries, Hawaii 
and Paliku, Haleakala National Park, Maui 

1959160-1987188 

193-1960 

Keauhou*: No activity reported. 

1960-1961 

Keauhou; Keauhou 2*: No activity reported. 

1%1-1962 

Keauhou; Keauhou 2: . . .73 fetal pigs. 9 feral goats. 6 fetal cats, 3 mongooses and 1 fetal dog were destroyed . . 

Paliku*, Maui: No activity reported 

19621963 

Keauhou; Keauhou 2: . . . measures intensified, especially at Keauhou 2 to p r o k t  flightless adults from wild 
dogs . . . 15 pigs, 9 mongooses, 3 dogs and 1 cat were destroyed. 

Paliku, Maui: No activity reported. 

1963-1964 

Keauhou: No activity reported. 

Keauhou 2: ... poison baits extensively scattered throughout ... pript to,placement of the young Nene in the 
release pen ... additional treated bait put out when the Nene were placed in the pen ... 
Paliku, Maui: ... a heavy poisoning program which had been initiated ea~lier was continued to prevent further 
mortality. 

19641965 

Keauhou: No activity reported. 

Keauhou 2: ... poisoned baits were spread thtoughout ... especially in favored nesting areas, prior to the nesting 
season ... 2 applications, 3 weeks apart were made ... 
Paliku, Maui: No activity reported. 

19651966 

Keauhou; Keauhou 2; Paliku (Maui): No activity reported. 

1966-1967 

Keauhou; Keauhou 2: Poison baits wen liberally scattered thtoughout the Kcauhou and Hualalai (Kuuhou 2) 
Sanctuaries. Goat flesh ... 4-5 ounce chunks injected with 1080 ... placed in locations for dogs, cats, rats and 
mongooses ... apparently ... effective as no predator was seen ... nor was any nest molested. 

Kahuku*; Paliku (Maui): No activity reported. 

1967-1%8 

Keauhou; Keauhou 2: As in previous years, poisoned baits were scattered throughout ... prior to the breeding 
season ... same method ... continued because of their apparent success ... in addition ... mote baits were liberally 
scattered around arcas with active nests during the trading season ... to elinlitlate any predators that may havc 
filtered into the area after the initial application. 

Kahuku; Paliku (Maui): No activity re+. 

*yea. captive-teared stock first released 



1968-1969 
Keauhau; Keauhou 2: Poison baits were l i bedy  scattered throughout ... before the breeding season as in pre- 
vious yeam ... goat flesh treated with 1080 poison ... successful technique during the last 3 seasons ... A dog was 
shot in the Keauhou Sanctuary as it walked up the jeep road toward the cabii ... other ... activities ... include dis- 
semination of ... baits around the release pen at Keauhou 2 prior to the April 22, 1969 release ... dogs had been 
heard barking ... on several occasions ... a dog was shot. 

Keauhou: Hav-A-Hart traps were used initially at the Kahuku Sanctuary until all of the ranch employees could 
be watned of the predator control program. 
Paliku, Maui: No activity reported. 

1%9-1970 
Kcauhou: ... 1080 poison ... baits ... routinely ... scattered throughout ... before ... (and during) nesting season 
(around) nests or suspected nesting sites ... program needs to be expanded to provide year-round protection ... 
barking dog found ... shot and killed ... 1080 poison baits subsequently scattered ... investigation of barking dogs 
2 months later precipitated an attack by a pack of 5 dogs ... 2 shot and killed ... more poisoned baits dissemi- 
nated ... 2 of the 3 dogs which survived attack response later found dead ... apparently victims of the poisoned 
baits. 

Keauhou 2: ... 1080 poison ... baits ... routinely ... scattered throughout ... before ... (and during) nesting season 
(around) nests or suspected sites ... program needs to be expanded to provide year-round protection ... 4 dogs 
seen on road to Sanctuary ... they fled ... 6 weeks later same pack obsetved chasing a herd of sheep ... 1 dog shot 
and killed ... poisoned baits scattered thtoughout to eliminate this pack ... baits were effective or the dogs 
moved out as they were not seen again. 

Kahuku: ... 1080 poison ... baits ... routinely ... scattered throughout ... before ... (and during) nesting season 
(atound) nests or suspected nesting sites ... program needs to be expanded to provide year-round protection ... 
Hawaiian hawk observed chasing a Nene in flight ... targeting its head ... Nene flew fast with evasive maneuvers, 
but could not entirely elude the hawk ... until lost from sight beyond the tree tops ... this is second incident ob- 
served ... in neither case was final result witnessed. 
Paliku, Maui: No activity reported. 

1970-71 
Keauhou: ... scattering of 1080 poisoned baits . restricted by tmpical storm Maggie during the month of August 
and (program) was consequently extended through September and October ... nest and suspected nest sites 
received additional applications ... no evidence of predation discovered duting yeat ... wild dogs appeat to have 
been effectively eliminated ... terrain in Keauhou nonnally restricts movements of dogs to certain areas ... where 
they are more vulnerable to poisoned baits than at other Sanctuaries. 

Keauhou 2: ... scattering of 1080 poisoned baits ... restticted by tropical storm Maggie during the month of 
August and (program) was consequently extended through September and October ... nest and suspected nest 
sites received additional applications ... 1 dead dog was found in the shed at Puu Keanui campsite ... apparently 
a victim of poisoned baits ... adjacent ranchers reported several packs of wild dogs hatassing their cattle ... but 
no dogs were detected during Nene surveys ... packs of dogs are a chronic problem in this area and a concerted 
effort by ranchers and the Division is needed if control is to be achieved. 

Kahuku: Poisoned baits and traps utilized ... traps emphasized becake of greater human activity and lack of 
evidence that wild dogs, cats, mongooses and rats are present ... major predator is the feral pig ... responsible 
for (destruction) of 2 nests this year ... use of poison to control feral pigs appears to be ineffective ... There is 
also the potential hazard of cowboys taking a pig which has consumed a number of poisoned baits ... recom- 
meded that feral pig populations be reduced in the Sanctuaties through shooting, especially in Kahuku ... the 
m c h  manager will be asked to have his cowboys hunt (without dogs) in the Sanctuary during the summer 
months and up to October. 

Paliku, Maui: ... a poisoning program for cats, dogs, and mongooses was initiated before each nesting season 
and stepped up during the nesting season. 



Keauhou; Keauhou2; Kahuku: No activity reported. 
Paliku, Maui: ... a poisoning program for cats, dogs and mongooses was initiated before each nesting season and 
stepped up during the nesting season. 

1972-1W3 

Keauhou; Keauhou 2; Kahuku, Kipuka Ainahou: No activity reported. 

Paliku, Maui: ... a poisoning progtam for cats, dogs and mongooses was initiated before each nesting season and 
steppd up d11ring the nesting season 

1973/74-1977/78 (5 years) 

Keauhou; Keauhou 2; Kahukq Kipuka Ainahou*; Paliku (Maui): No activity reported. 

19781979 

Keauhou: No activity reported. 

Keauhou 2: ... dog signs ... encountered ... on neatly every trip ... dogs sighted on several occasions ... dogs ... 
usually heard barking ... evenings ... as they chased sheep ... 
Kahuku, Kipuka Ainahou; Palih (Maui): No activity reported. 

1979-1980 

Keauhou; Keauhou 2; Kahulru: No activity reported. 

Kipuka Ainahou: Two live-traps were packed into the Puu (south of Puu Nene in Army Impact Area) and set as 
soon as the first nest was discovered ... monitored weekly whenever scratch fted was packed in to feed the 
Nene. One mongoose was trapped 4 weeks after the traps were set and on the fifth week a large cat was trapped 
. . . nothing thereafter. 

Paliku, Maui: No activity reported. 

1-1981 

Keauhou; Keauhou 2; Kahuku: No activity reported. 
Kipuka Ainahou: Two live-traps on the Puu (6677) were continuously set with various baits ... one cat trapped in 
A p d  1981 ... apparently, these predators cover the l-mile distance across the aa and pahoehoe lava to reach 
this kipuka and ... fall victim to the live-trap. I 

Paliku, Maui-. No activity reported. 

1981-1982 

Keauhou; Keauhou 2; Kahuku: No activity teported. 

Kipuka Ainahou: Traps for predator control set in areas of nesting activity were monitored for effectiveness. ... 
On March 17 ... one gosling was discovered in a Hav-A-Hart live trap ... set the previous weekend by the boy 
scouts .. gosling emaciated and taken to Pohakuloa to recuperate ... 
Paliku, Maui: No activity reported. 

19821983 

Keauhou: A siting of 15 coni-bear snap traps ... set up around the release pen, self-feeder, reservoit and 
selected nesting areas ... caught 4 mongooses and 3 rats. 

Keauhou 2; Kahuku: No activity reported. 

Kipuka Ainahou: Two Hav-a-hart live-traps on Puu 6677 ( h y  Impact Area) did not catch any ptedators, d- 
though 4 mynas were trapped when they were attracted to the scrap of goat meat used for bait ... a wild dog 
was sighted in the (Puu 00) pasture after it had just killed and eaten a young calf; subsequent trips to eliminate 
this dog proved unsuccessful. 

Paliku, Maui: No activity reported. 

*year captive-reared stock fust released 



1983-1984 

Keauhou: ... nest discovered ... Nov. 28 ... about 200 yards from the exclosute and self-feeder ... 4 eggs being in- 
cubated ... following day 3 eggs remained and egg fragments a short distance from the nest suggested mongoose 
predation ... 4 coni-beat snap traps were moved closer to the nest ... this proved unsuccessful and by 12 Decem- 
ber the nest was completely destroyed and the pair had left ... 3 of the 4 traps had been sprung but no predator 
was caught ... traps baited and re-set but still no mongowe was ever trapped in that vicinity ... a trapline of 15 
coni-bear snap traps were checked monthly and rebaited ... these traps were moved frequently to cover as large 
an atea as possible and ... accounted for 2 mongoose and 3 rats ... 
Keauhou 2; Kahuku: No activity repotted. 

Kipuka Ainahou: The two Hav-a-hart live traps set on Puu 6677 did not account for any predators. 

Paliku, Maui: No activity reported. 

1984-1985 

Keauhou: Snap taps that were set around the reservoir and the self-feeder were routinely checked and rebaiM 
... accounting for 2 mongcmse this year. 

Keauhou 2; Kahukw No activity reported. 

Kipuka Ainahou: The two Hav-a-hart live traps set on Puu 6677 did not account for any predators trapped. 
Paliku, Maui: No activity reported. 

1S1986  

Keauhou; Keauhou 2; Kah*, Kipuka Ainahou; Paliku, Mauk No activity reported. 

1986-1987 

Keauhou; Keauhou 2; Kahuku, Kipuka Ainahou; Paliku, Mauk No activity reported. 

1987-1988 

Keauhou; Keauhou 2; Kahuh, Kipuka Ainahou; Paliku, Maui. No activity r e p o d .  



Table 3 

Predator Control Methods Reported Used on HDFG Sanctuaries, Hawaii 
and Paliku, Haleakala National Park, Maui 

1959/60-1987188 

Report 
Keauhou 

Period Keauhou 2 Kahuku K. Ainahou Paliku 

1959-60 - 
1-61 - - 
1961-62 U U - 
1962-63 U U (PI 
1%3-64 - P P 
1964-65 - P - 
1%5-66 - - - 

196667 P P - - 
1%7-68 P P - - 

1968-69 p,s P T - 

1%9-70 P,S P,S P - 
197@71 P P P,T (PI 
1971-72 - - - P 
1972-73 - - - - P 
1973-74 - - - - 

1980-8 1 - - - T - 
1981-82 - - - T - 
1982-83 T - - T - 
1983-84 T - - T - 
1984-85 T - T - 
1985-86 - - - - - 
198687 - - - - - 

1987-88 - - - - - - 
P = poisoning 

T - trapping 
S = shooting 
U - unspecified 
_ I no activity reported 

( ) - 'earlier" activity reponed 



comparing successful nests with those which 
were desttoyed by predators during the p e d -  
ing 6 year period - 1965166 to lO7O/7 1. HDFG 
biologists concluded: 

1. 14 of the 24 nest (58.3 percent) under ob- 
servation were successful. 

2. predation (all by wild pigs) was respon- 
sible for loss of only 4 of the 24 nests 
(16.7 percent). 

3. the data, though sparse, indicate that the 
predator control program is effective in- 
sofar as the mongoose, rat and dog is con- 
cerned ... and demonstrably ineffective 
where feral pigs are concerned. 

The resulting in-house evaluation and con- 
clusions of predator control effectiveness by 
HDFG inexplicably did not address expansion of 
predator control activities "into other areas util- 
ized by Nene for nesting" - one of the Project's 
principal goals. In fact, judging £rom the paucity 
of information in the annual reports which fol- 
lowed, broadscale activities were abandoned 
rather than expanded. The onset of a prolonged 
drought in the 1970's and the shatp drop in Nene 
population which followed in the early 1980's 
may have been responsible for diverting 
management attention from predator control to 
emergency feeding and localized habitat irn- 
provement during that perid. 

8. Reporting of F3eld Investigations (1954- 
1988) 

As previously indicated, to be eligible for 
Federal-Aid the State of Hawaii (HDFG) was 
required to report annually to federal authorities 
(USFWS) progress made in conducting each 
phase of wildlife field investigation, those neces- 
sary for Nene populations being no exception. 
At least 39 progress reports were fled in com- 
pliance with the law during the 34-year 1954155 
to 1987188 period on Hawaii; some 18 were 
completed for the 17 year 1970/71 to 1987188 
study period on Maui. A total of perhaps a dozen 
or so reports refer to projects peripheral to 
population studies such as habitat evaluation, 
management plans, or Pohakuloa propagation 

facility, the balance referring to studies on Nene 
in the wild. 

Federal-Aid progress reports are identified by 
Title, Project and Job number, and Period of 
Observations - almost always the now super- 
seded federal fiscal year (1 July to 30 June). 
Titles and Objectives of each Project and Job are 
set forth in closely related sequential tasks and 
are usually repeated or pataphtased from year to 
year. The population studies ate, of course, of 
central interest here. 

As shown in Table 4, Objectives of population 
studies conducted on the island of Hawaii 
changed frequently, often without explanation. 
Objectives of field work performed on Maui 
(Table 5) changed less often and bore a more 
consistent relationship to each other. Perhaps the 
difference is due to the greater diversity and 
broader scope of questions addressed in the more 
complex of the two environments, e.g. move- 
ment and distribution of Nene among the four 
sanctuaries and the "summer flyway". In any 
event, the net effect of multiple unexplained 
changes in Objectives tends to confound sys- 
tematic analysis of information collected on the 
island of Hawd more than the data collected on 
Maui. 

As indicated in Table 4, Objectives of Nene field 
observations on the island of Hawaii show a 
rather consistent progression of emphasis over 
time ranging from broad general goals - such as 
"life history", population "number", and "move- 
ment" or "distribution" to more specialized ob- 
jectives such as  population "hnd", integration 
of captive with wild-reared stock, and "sur- 
vival". The aim of obtaining information on 
population "number" was replaced after the 
onset of prolonged drought in 1979180 by the 
term "trend". 

Other changes in direction of field investigations 
on Hawaii are apparent. The vague aim of as- 
sisting "non-federal projects" was an exclusive 
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Table 5 

Objectives of Nene Field Observations 
Haleakala Crater (National Park), Maui, 1967/6&1987/88 

Wild/Captive-Raised Nene Evaluate 
1 July - 

Nesting/ Brood Predator Impact of 
30 June Population Movement, 

Survival Nene on 
Number, Trend Distribution Success Control Habitat 

1%7-68 PN M, D 
1968-69 PN M, D 
1969-70 
1970-71 PN M. D NS X X 
1971-72 PN W D  NS X 
1972-73 PN W D  NS X X 
1W3-74 PN Y D  NS, BS 

1974-75 PN M, D NS, BS 
1975-76 T X 
197677 T X 

1977-78 T X 
1978-79 T X 
1979-80 T X 
1980-81 T X 
1981-82 T X 
1982-83 T D X 
1983-84 T D X 
1984-85 T D X 
1985-86 T D X 
198687 T D X 
1987-88 T D X 



responsibility during 7 years of the 9-year 
1961162 to 1969/70 period. This Objedive was 
replaced by an emphasis on the recordb, com- 
piling and statistical sampling of information 
during the 5-year 1970/71 to 1974/75 time span. 
Likewise, the 8-year 1980181 to 1987188 period 
(shown later to coincide with a period of 
prolonged drought) features an almost complete 
shift of work emphasis from the contsol, reduc- 
tion and elimination of factors believed to limit 
the growth of Nene populations to the sutvey, 
preservation, maintenance and development of 
suitable habitats. 

Though some of the specific goals of field work 
on Maui (Table 5) are different, objectives show 
a similar pattern of change over time. For ex- 
ample, multiple objectives involving recording 
of data on population numbers, movement and 
distribution in the 8-year 1967168 to 1974/75 
period, shifted to obtaining information on 
population ttend, survival, and distribution in the 
13-year time span of 1975p6 to 1987188. Ob- 
jectives emphasizing observations of nesting and 
brood success, predator control, and impact of 
Nene on theit habitat, were carried out wholly 
within the 5-year 1970171 to 1974p5 time-span. 

9. Field Procedures: 
Each of the 57 Federal-Aid reports filed during 
the 1957158 to 1987188 period, with rare excep- 
tions, contained brief statements of procedures 
used to carry out project objectives. Procedures 
for field work on Hawaii were omitted for un- 
stated reasons in 1960161 and 1964165, while 
field methodologies on Maui were indicated in 
1986187 but never implemented. The various 
procedures used to carry out objectives during 
the 3 1-year study on Hawaii and 18-year period 
on Maui are shown in Tables 6 and 7. 

As displayed in Table 6 for Hawaii, procedures 
utilized for the initial 9-year period (1957158- 
1965166) ate limited to a mix of usually not more 
than three of the following six items: 

1. relocate, count, and monitor Nene in all 
known habitats; 

2. conduct follow-ups seatches in localities in- 
dicated by citizen reports; 

3. explore and search for Nene in promising 
unsurveyed habitats; 

4. monitor reproduction in established b d -  
ing areas; 

5. census and assess summer flyway and Puu 
00 Ranch populations; and 

6. band wild stock as feasible. 

The following 4-year period (1967168-1969nO) 
featured omission of report follow-ups (Proce- 
dute 2) and added a 7th - the evaluation of 
predation (so that predator control might be 
eliminated in unneeded areas). 

For the next 5-year period (197017 1- 1974/75) 
only the following 3 of the original 7 procedures 
remained in effect: 1. relocate, count, and 
monitor; 3. exploratory search; and 5. census 
and assess flyway and Puu 00 populations. 
Procedure 8. statistical analysis of data gathered 
- was added in 1970p1. 

The following 5-year period (1975176-1979/80) 
was marked by a phase-out of procedures: 3. 

exploratory search, and 5 . c e m  and assess 
flyway and Puu 00 populations; plus the addi- 
tion of: 9. biotelemetry (1 year only) and 10. the 
development of a comprehensive census 
method. 

Of the 10 procedures identified during the initial 
23-year time-span (1957158-1 979/8O), only two: 
1. relocate, count, and monitor; and 4. monitor 
reproduction - were carried forward to merge 
with two new ones: 11. monitor predator ttaps, 
and 12. improve habitat - for implementation 
during the final 8-year period (1980181- 
1987188). 

Procedures for Nene field obsewations on Maui 
for the entite 18-year period (1 97OP 1 - 1987188) 
compare favorably in number with those on 
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Hawaii for the same period, but are more sophis- 
ticated and uniformly executed. Three methods: 
1. monthly surveys, 2. weekly surveys during 
release and nesting periods, and 3. cooperator 
report followups - were used on Maui during the 
initial 5-year reporting period (1970/71- 
1974175). For the next 13-years on Maui 
(1975176-1987/88), p d ~  3. - follow-up 
searches - was abandoned; while activity 
directed toward analysis of data collected on 4. 
mortality, 5. banded-unbanded ratios, 6. sur- 
vival, 7. population sizeltrend, and 8. map dis- 
ttibution of sightings, was indicated. 

Procedures stated for studies on Maui in recent 
years lack consistency either in statement or 
implementation, perhaps indicating a change in 
investigators. For example, procedures wereun- 
stated in 1985186, while in 1986187 methods 
were indicated but not executed. Procedures in 
1987188 were identical to those stated in 1986187 
but not fully implemented. 

Federal-Aid reports also included a few cases 
where exploratory or incipient methodology was 
initiated and then suddenly dropped. For ex- 
ample, in 1977/78 on Hawaii a "Competition 
Index" and "Herbivore Index" was compiled for 
Keauhou 2 Sanctuary where P r d u r e s  called 
for population counts of food competitors 
(turkeys), and habitat destroyers (sheep, goats) 
in certain localities. A prolonged drought which 
began in 1978179 was blamed for the crash of the 
Keauhou 2 Nene population which followed. No 
futther information on either Index was gathered 
in 1978179 or in the years that followed, the 
investigators apparently feeling that a ptolonged 
drought which began that year overshadowed 
competition or habitat dmu-uction as the most 
immediate adverse factor. 

10. Management Techniques; 
In describing field methodology, some Federal- 
Aid reports substitute the heading Techniques" 
for that of "Procedures", thus indicating the close 
relationship between these two terms. Consider- 

ing the general lack of information on the tech- 
niques used and how they were employed makes 
it clear that inclusion of "Techniques" in the 
mandatory reporting format would have been 
very helpful to those attempting to analyze 
results. 

While the lack of specific information, especial- 
ly hours worked, forestalIs comparative analysis 
of data recorded, some insight of operational 
efficiency may be gained by teading successive 
accounts. Details reported under titles of Sexing 
and Banding; Brailing, Pinioning, and Removal 
of might Feathers; Biotclcmetry and Censwing 
are evaluated in Appendix C. 

11. Recommendations: 
As can be seen in Table 8, recommendations 
made in Federal-Aid reports as a result of field 
work on the island of Hawaii varied greatly over 
the 34-year period (1954155-1987188). No sug- 
gestions were made the first two yeas. Recom- 
mendations to produce 50 Nene 1956157 and to 
coordinate their efficient release with the 
ecological survey are unique and were never 
repeated thereafter. Suggestions made in 
1957158 are ambiguous and vague and were not 
repeated. 

Recommendations during the 12-year period 
(1958159-1969/70), emphasizing a wide diver- 
sity of tasks, are dominated by the mere listing 
"to continue" the job. Suggestions to obtain a 
statistician to work up field data collected during 
the precsding span of 16 to 19 years occurred 
during a 3-year period beginning in 1970/71. 

Recommendations reached peak expression in 
both variety and number from 1973174 to 
1979/80. Suggestions literally "exploded" 
during this 7-year span and cover an entire 
spectrum of objectives. Recommendations 
during this period avemged 7 per year and varied 
greatly from one year to the next. 







Recommendations ended abruptly in 1980/81. 
During the most recent 7-year period (1981/82 - 
1987/88), the only recommendation noted was a 
terse "continue jobn. 

Table 9 shows recommendations recorded in 
Federal-Aid Progress Reports resulting from 
field work on Maui over the 22-year period 
(1966167-1987188). The single recomrnenda- 
tion to "make another release of English-reared 
birds" - was made during the first year (1966/67), 
but no suggestions were made for the following 
3-year period (1967168-1969/70). The 9-year 
period (197017 1- l978/79) was characterized by 
the repeated suggestion to "continue" - with only 
3 years during this period recording further sug- 
gestions to "consider mother release of Hawaii- 
reared birds" (1974/75), or to conduct additional 
surveys in the lower elevation ranches of 
Haleakala, Ulupalakua, and Kaupo (1977/78 - 
1978f79). 

The 1979/80 to 1985186 period was charac- 
terized by multiple recommendations in addition 
to the suggestion to "continue job". The most 
common recommendations duting this 7-year 
span were to "use telemetry to determine move- 
ment, mortality factors ... stop release of captive- 
reared stock ... determine population 
stabiit ion level" or sirnilat suggestions. Other 
occasional recommendations durhg this period 
were to use a "modified census technique ... 
continue section sutveys . . . survey lower ranches 
occasionally ... include banding of goshgs ... 
determine population stabilization level ... con- 
sider new release sites, especially Ukumeharne 
on West Maui Mtn. ... determine whether popula- 
tion is self sustaining ... plot past and future 
sightings on a map in future reports ... use 
telemetty to locate and follow family groups." 

Unfortunately, the format for Federal-Aid 
reports does not include a statement indicating 
what follow-up action, if any, was taken on 
rewmmendations made. Most suggestions 
could not realistically be implementend without 

the assistance of additional field personnel, but 
this never seems to have been mentioned. In 
effect, then, the stated recommendations ap- 
parently served largely to remind supervisory 
echelons of how much work needed to be ac- 
complished, and where emphasis would be 
placed if the time could be spared from other 
duties. Report content in most cases provided 
evidence that the pervious year's recommenda- 
tions were seldom heeded or at least bore little 
fruit in the form of additional infomation. 

12. Data Analysis by William S. Devick 
(1973-1982) 

As previously mentioned, HDFG (Fisheries 
Branch) biologist W. S. Devick began statistical 
analysis of Nene field data as early as report-year 
1973/74. Six examples of his undated reports 
supplied by HDFG suggest completion dates 
from 1975 to 198 1. A two-sentence abstract of 
a paper delivered in 1982 at the Fourth Con- 
ference in Natutal Sciences, Hawaii Volcanoes 
National Park, indicated that Devick continued 
to compile and analyze Nene field data and fur- 
nish census suggestions over at least a 10-year 
span, from 1973 to 1982. 

Devick's initial report (12 pp. + 7 tables, 4 
figures) entitled "Status of the Nene Population 
on the Island of Hawaii to 1975" was appended 
to the 1974/75 report for Federal-Aid Project 
W-18-R-1. Sources of information and analyti- 
cal jxwduw6 used were described as follows: 

Data from field notes and a file maintained 
by Nelson Santos, who also collected the 
bulk of the data, were tabulated manually or 
by computer with the aid of Fred Yost, a 
computer systems specialist with the State 
Department of Health. A data storage- 
retrieval system was established for all ob 
sewations on banded birds, and all such 
data collected from 1960-1973 wen stored 
on magnetic tape. These data were tabu- 
lated through a series of programs utilizing 
a software package known as 
CROSSTABS. Principal results of the 
tabulations nnd subpequent Pnalyses ate 
presented below ... Summary: 



1. Band retension was excellent in the field. 
Band loss was significant only in bids 
that had been released 5 years pre- 
viously. Loss was greatest from 
ganders. Few if any bids lost all bands. 

2. Movements of banded geese between the 
principal sanctuaty at& were minimal. 
The limited movements observed were 
significantly greater for ganders than for 
g-a 

Suivival of banded birds released in the 
sanctuaries was very high. Grestest loss 
occuced during the first year after 
release. More than 25% of buds sur- 
vived for 5 yeats after release. Survival 
of geese and ganders was vittually iden- 
tical. 
Population size showed an upward trend, 
with the 1975 population estimated to 
exceed 700 birds. The estimated in- 
cre.ase in the populatiofi of utlbanded 
b i i  was &miter than the combined es- 
timated mortality of banded and un- 
banded adult nene. 
The data suggested that the reproductive 
potential of the unbanded group of buds 
exceeded that of the banded group. How- 
ever, both groups were breeding sig- 
nificantly in the field. 
The introduction of Pohakuloa-bred 
birdstoncwarcasappcarstohavc 
provided bases for new wild popula- 
tions. Indications are that the population 
trend would continue upwards in areas 
where bitds are present, even in the a b  
sence of new releases. Presumably, new 
releases could profitably be made in 
suitable habitats where the birds present- 
ly are not found, based upon the limited 
observed movements in this report. 

Sometime from April to September 1975, 
Devick and Santos collaborated in writing a Job 
Progress Report entitled, 'Final Report and Nene 
Management Plan for Hawaii'. Although it was 
stated that the intent of theit work was to or- 
ganize all previously-collected information 
needed for a management plan, the actual result 
was a scaleddown repott on the contempomy 
status of Nene in terms of subpopulations, sur- 
vivability, and distribution. The co-authors ex- 
pressed the belief that more specific informaiton 
on these aspects should be obtained before! a 
viable management plan could be written. The 
task of writing a Nene Management Plan was 
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thus deferred. However, certain recommenda- 
tions were made, as follows: 

Work in the 3 sancturies must be con- 
tinued at the present level. Limited por- 
tions of these areas must be 
systematically and intensively surveyed. 
Concurrent with these base-line studies, 
data for areas outside the sanctuaries 
must be gathered. This would include 
nene habitat on Mauna Loa between the 
Keauhou, Kahuku and Keauhou 2 
sanctuaries. Suitable areas adjacent to 
the K i p h  Ainahou Nene Sanctuary 
must also be surveyed routinely. 
Survival and mortality rates for the 
sanctuaries must be determined through 
more intensive surveys. The use of 
transmitters on adult nene with young 
should be utilized where feasible to 
monitor survival of goslings in the 
various sanctuaries. Additional data on 
mortality rates for adults should also be 
complied. 
Efforts to locate the summering grounds 
of the many unhanded nene seen in the 
Keauhou sanctuary only during the 
biteding season must be intensified. 
The use of transmitters would be ideal. 
This habitat, when discovered, must be 
pnsemed for use by nene. 
Another nene release site h South Kona 
is needed to accelerate recovery of the 
nene population. Data indicate that it 
will take many years before this remote 
but suitable habitat wil l  be occupied by 
nene. A release of 250-300 nene 
produced at Pohalruloa should ac- 
complish this objective. 
Although the effectiveness of predator 
controlmeasunshasnotban 
demonstrated, these activities should be 
continued. Shooting of feral pigs, goats 
and sheep is desitable to prevent preda- 
tion on young or flightlew nene, and 
also to prevent physical destruction of 
the habitat. Poisoned baits should be 
used to control predation by feral dogs 
and cats, mongoo8e8 d rats, and 
prevent mortality of young nene in par- 
ticular. 
A standard census technique for measur- 
ing the nene population must be 
developed. Subeequently, comptehen- 
sive ansuses of the 4 nene sanctuaries 
should be made every 5 years to deter- 
mine population trends. 



The importance of competition, food 
supply, climate, habitat requirements 
and other aspects of the ecology of the 
nene must be defined. Those effects 
which can be altered by management ac- 
tivities must be determined and manage- 
mat pnrctices developed. 

Since the nene data analysed to date are 
preliminaty in nature, the publication of 
findings for Project W- 15- 1 through 5 
should be postponed until more defini- 
tive data are available. 

Devick's second report (13 pp. + 3 figures) en- 
titled "Status of the Nene Population on the 
Island of Maui to 1976" was appended to the 
19'75176 report for Federal-Aid Project W-18-R- 
1. Sources of data and analytical procedures 
were described as follows: 

Analyses of data collected during field ob- 
servations of the Maui nene population be- 
tween 1%2 and 1976 are presented in this 
report with particular reference to survival 
and, insofar as is reasonable, population 
trend. Data applicable to comparative 
evaluation of reproductive potential, bred- 
ing success, age versus release group sur- 
vival, or movement pattenrs were not 
available. For present purposes any ex- 
amination of movements of the birds on 
Maui would pbably be irrelevant because 
of the apparently restricted range of the 
bids and the cofiespondulg relatively 
limited area covered by the observers. The 
basic assumptions and methods discussed in 
a previous report, which is attached for 
clarity, were accepted for these analyses. 
l b o  findings in the attached report - (1) that 
then was no differentiation between the sur- 
vival mes  for geese and ganders, and (2) 
that band loss was insignificant in b i  
released 5 years previously were similarly 
assumed to hold for the birds on Maui. 

Most of the data in Devick's second report were 
collected and organized by Joe Medeuos, Maui 
District Wildlife Biologist, and Ed Andrade, 
Wildlife Technician . . . Summary: 

1. Survival of nene released on Maui was 
not distinguishable statistically ftom sur- 

The number of identifiable banded birds 
known to be alive was 88. 

3. The total population of nene on Maui 
and Hawaii combined for eatly 1976 
should approximate 1,000 birds. 

Referring to his 1975 status reports on the Nene, 
Devick also produced an undated 9-page outline 
and a 2-page work schedule entitled, "Organiza- 
tion of Field Data Collection Concerning Nene 
on Hawaii". The stated purpose of this paper 
was "to establish a statistically reliable Index of 
Relative Population Size within the sanctuaries". 
The outline addressed procedures, personnel re- 
quirements and other considerations. In addi- 
tion, the outline proposed that accessory 
infommtion on factors "likely to influence nene 
population ttend in the sanctuaries" be collected 
and correlated. This ambitious expansion of re- 
search effort was not only to be directed toward 
recording detailed infonnation on nene breeding 
habits and survival of wild stock, but on a broad 
array of related environmental subjects as well. 
Development of indices for vegetation (food), 
predation, herbivores and potential competitors 
were proposed, as well as establishment of 
mctcorological stations in each sanctuary. The 
need to census Nene sanctuaries just prior to or 
eatly in the bteeding season, search for Nene 
throughout theit entire potential range, and con- 
duct basic ecological research was also men- 
tioned. It was estimated that it would be 
hecessary to employ "at least one person for 
several years to arrive at reasonable conclusions 
in a study of this scope". A detailed annual 
36-week schedule was appended as a specific 
guideline of information needed. 

Devick also wrote an undated 4-page paper en- 
titled, "Comments on Nene Census Procedures" 
inreference tounsuccessful attempts in 1975 and 
1976 to collect statistically valid Nene census 

viva1 on Hawaii. No significant dif- data. In addition to discussing the practicalities 
ference in survival of btds originatjng of censusing Nene both in sanctuaries and over 
from Edlgland, Connecticut ot Hawaii 
was found. their entire potential range, Devick proposed 

Population size for nene on Maui was es- statistical methods for monitoring survival and 
timated to be 167+-3 1 birds during 1975 population ttends. His report concluded with the 
with a maximum range of 119 to 584. recommendations: 
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1. Systematic collection of nene population 
data on Hawaii still has not been ac- 
complished. The proposed method for 
monitoring trend should become effec- 
tive as soon as possible, since it should 
require little alteration in existing field 
activity. Notably the proposed method 
wil l  allow duplication of the sampling 
procedure by any competent twernan 
crew. At present all such observing is 
dependent upon the inclinations of a few 
highly experienced individuals. 

2. A census of all nene sanctuaries just 
prior to or duting the breeding sesson 
should be tried using the transect techni- 
que. 

3. A spring census using the ttansect tech- 
nique is unlikely to be productive and 
therefore should not be attempted. 

4. Further consideration should be given to 
the banding of wild-bred fledglings. 

5. Exploration of territory outside of the 
nene sanctuaries or of areas normally un- 
visited within the samharies would be a 
useful fitst step towards censusing the 
entire nene range. 

Devick updated his pre-1975 analysis of New 
populations on Hawaii and Maui with separate 
reports covering each island for the 5-year period 
1975 to 1980. As background to understanding 
the new 1975-1980 report, Devick indicated that 
(1) the new report focused on data obtained 
during the 1975-1980 period, though it neces- 
sarily incorporated all data collected since 1965 
for evaluation of survival and movements, (2) 
many procedures and rationales were equivalent 
between the first and last reports, (3) no addition- 
al examination of band retention was required, 
(4) greater attention to the warnings and recom- 
mendations in the prior report would have 
avoided the inadequacies of the more recently 
collected data and could have provided insight 
into the causes of the downward trend in the nene 
population, (5) all work was done much more 
efficiently with the aid of a desktop computer 
rather than through the cumbetsome State com- 
puter system. 

Devick summarized the d t s  of his 1975- 1980 
analysis of the Hawaii island Nene population as 
follows: 
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1. A severe and neatly continuous decline in 
the nene population size from roughly 
650 bids in 1975 (not including those 
released during the year) to less than 
300 bids in 1980 was found. In the ab- 
sence of further releases of domestically 
propagated birds there is a high prob- 
ability of a further decline, until the n e w  
again becomes a rarity, if not extinct, on 
Hawaii. 

2. Expected trends were projected, based 
on known survival and reproductive 
potential, and demonstrated that the 
nene should have been incteasing in 
abundance, unless limiting environmen- 
tal factors or unrecognized breeding 
problems were of patamount impor- 
tance. No data were available to ex- 
amine these p ib i i t i e s ,  but the 
population decline did in fact follow the 
trend expected if virtually no successful 
breeding had occurred. 

3. Even a small mortality in excess of ex- 
pectations was shown to have profound 
effect on population trend, if reproduc- 
tive success was minimal. Some em- 
phasis on predator control was therefore 
deemed adivisable. 

4. A deterioration in field effort led to 
serious deficiencies in the available data 
covering h e  1977-80 period. If the con- 
sistency and frequency of field data col- 
lection are not improved, future 
definitions of sutvival and population 
trend will be impossible. Other priority 
data related to nesting success, fledgling 
survival, recruitment to the breeding 
population,and movement patterns must 
be obtained, if there is to be ai~y hope of 
developing a genuine restoration pre  

5. An effective tratlsect procedure, deiived 
fram field trials, is described, but its irn- 
mediate application is not required as 
long as the deficiencies in data wllec- 
tion, described above, are corrected. 

6. Furher analysis confirmed the prior fmd- 
ing that gandets moved significantly fur- 
thcr than gtese. 

Using procedures described inthe 1 975 and 198 1 
Hawaii Island Nene repoh, and 1976 Maui 
Nene report, Devick analyzed population data 
from Maui for the same 5-year 1975-80 period. 
For the 1975-80 Maui Nene population analysis, 
Devick stated that, 'Comments on expected 
reproductive potential compared to actual 



population trends incorporated in the 1981 
Hawaii report are applicable to the Maui situa- 
tion, as are the emphases on the need for field 
studies that will properly identifj the limiting 
factors on the growth and future survival of the 
wild nene population." 

Devick summarized the results of his 1975-80 
analysis of the Maui Ncnt population as follows: 

1. Survival of released banded nene on 
Maui was found to be essentially identi- 
cal to the survival of banded nene on 
Hawaii. 
The estimated size of the nene popula- 
tion on Maui incteased to a peak of 
275+- 54 birds in 1977, then declined 
rapidly to 125+-20 in 1980. The matlced 
downward ttend patalleled events on 
Hawaii 

Although the collected data pettaining to 
population size wete excellent, applica- 
tion of the tmmect sampling ptocedute 
described in the Hawaii report is sttong- 
ly recommended for the Haleakala 
Crater region. 
Evaluation of the causes of the nene 
population decline was impossible from 
the data at hand. Future emphasii on the 
collection of data related to reproductive 
success and fledgling survival is impem- 
tive. 

Devick's most recent contribution to an under- 
standing of Nene population dynamics is found 
in a 2-sentence abstract of papet deliveted at the 
Fourth Conference in Natural Science at Hawaii 
Volcanoes National Park, June 2-4,1982, as fol- 
lows: 

The size of the Nene populatiom on both 
Hawaii and Maui declined markedly be- 
tween 1975 and 1980, following the cuttail- 
ment of the artificial propagation ptogtam. 
The available data yielded no explanation 
for the causes of the downward trend but 
sugggested that the attificially propagated 
and released nene might not be nesting as 
readily M wild-bred birds. 

Regrettably, insofat as is known, none of the 
results of Devicks decade-long interest in Nene 
population dynamics received the benefit of peer 
criticism, suggestions for improvement, and 
eventual publication in a professional journal. 

Careful study of assqnptions, definitions, 
methodology and equations does not, unfor- 
tunately, create a high level of confidence in 
many of the conclusions drawn - though the 
guideline furnished for census techniques was 
uniformly excellent. Devick himself oc- 
casionally expressed awareness of the litnita- 
tions placed on his analysis by the inferior quality 
of the data gathered, admitting on one such oc- 

casion that "the statistical foundation for this 
conclusion is extremely shaky". 

13. Supplemental Management Papers 
(1960-1988) 

As previously indicated, P. H. Baldwin (National 
Park Service), Sir Peter Scott (The Wildfowl 
Trust, Slimbridge, England), J. D. Smith (Ter- 
ritory of Hawaii), and W. H. Elder (Professor of 
W11dlife Management, University of Missouri) 
staked out the scientific parameters of the con- 
temporary Nene restoration program in the 
1940's and 1950's. With financial support from 
the U. S. Fish and Wildlife Service, the Temtory 
gradually assumed a more responsible role in 
field investigations in the mid-1950's. In fact, 

for a period of some 14 yeats (from 1957 when 
Dr. Elder returned to the University of Missouri 
until 1972 when the National Park Service in- 
itiated the re-introduction of Nene to unoccupied 
habitats under its jurisdiction), the State of 
Hawaii was in sole conceptual and practical con- 
trol of the restomtion effort. 

In the 1960's anonymous HDFG authors wrote 
two papers on Nene restoration. The first, 

p~ the Island of was a detailed 
5-page historical account of the transfer of stock 
ptopogated in England (Wildlife Trust) and Con- 
necticut (S. Dillon Ripley) to Haleakala Crater, 
Maui, in 1962 and 1%3. The second paper, 
entitled 4 
was a 9-page revised report containing informa- 
tion on the early history of Nene restoration 



including the field investigations, propagation 
and release of captive-raised stock on Maui. 

The State of Hawaii Department of Land and 
Natutal Resources sponsored a detailed com- 
prehensive summary of Nene restoration ac- 
tivities from inception in 1949 to January 1972. 
These accounts were published in the May and 
Jme 1974 issues of 'Elepaio', journal of the 
Hawaii Audubon Society. Neither this or 
precediag reports drew any conclusions from 
technical investigations or discussed progress in 
tern of population restoration. 

T. A. Burr, student at the University of Hawaii, 
Mama Campus, authored .. s i n  1972 
to satisfy undergraduate course requirements. 
The paper discussed Nene distrubutional pat- 
term, habitat requirements, predation, captive- 
breeding, and other related topics but did not 
analyze results of field investigations or make 
any management suggestions (95). 

Hawaii State Department of Land and Natural 
Resources issued a report entitled hh&e&m 

1 J& 1972 to 30 J m  1975. Pub- 
lished in the 'Elepaio (1976), the account 
reviewed the history of the Nene restoration pro- 
gram for the 1972-1975 period, focusing prin- 
cipally on production at the Pohakuloa 
Propagation Facility and distribution of the cap 
tive-reared stock. Progress ma& toward restor- 
ing wild Nene populations was not discussed. 

In 1973, HDFG staff member R. L. Walker 
presented a paper in Honolulu to the American 
Association of Zoo Veterinarians entitled 

e an - 
0. Walker's address emphasized the 
role of captive-breeding and release techniques 
in bolstering the wild population; however, 
doubt was expressed as to the outcome of the 
State's on-going restoration program (m. 

A few years later and based principally on 
familiarity with the Nene restoration progtarn in 
Hawaii Volcanoes National Park since 1977, P. 
Banko (1980) addressed the overall status of the 
wild population by saying that their extinction in 
the wild had been forestalled by Hawaii State and 
National Park Service releases of captive-raised 
stock (1 8). 

In a collaborative effort joining the experience of 
The Wildfowl Trust with that of expertise at the 
University of Hawaii at Manoa, Kear and Berger 
(1980) authored a monograph on the Nene res- 
toration effort wmunting the history of coopem- 
tion between the State of Hawaii and The 
W~ldfowl Trust. Broad-based research opinion 
on the Nene's various behavioral traits, selection 
pressures, genetic characteristics, rearing and 
release techniques, and survival in the wild were 
expressed in the 6th and final chapter. However, 
Conant (1981) with more recent knowledge of 
the Nene's severe population drop during the 
prolonged drought of the late 1970's and early 
1980's stated, 'It appears that thenene is far from 
'saved from extinction', as has been suggested 
(Kear 1975)" (36). 

In 1981 N. Santm and M. U& slrmmatized the 
resultk of Hawaii State Division of Fish and 
Game studies carried out from 1975 to 1980 on 
the islands of Hawaii and Maui. Entitled, 
uAnalysis and Preparation for Publication of 
Results of Nene Investigationsw, objectives of 
this projected final Federal-Aid report were to 
'estimate the population ... monitor trends ... 
estimate reproductive and recruitment success ... 
(and) survival ... of wild and released, captive- 
bred nene ... (and) to prepare a report on the 
findings and make recornrnen&tions for the 
management of nene in Hawaii". However, the 
report summarized rather than analyzed the 
d t s  of field observations and thus contained 
no definite conclusions. The seven recommen- 
dations made for managing Nene were similar in 
detail and scope to countless dher suggestions 
made in the standard Federal-Aid report series. 



In 1972, the National Park Service introduced 
captive breeding pairs of Nene to Hawaii Vol- 
canoes National Pa& Hawaii, and Haleakala 
National Park, Maui (P. Banko and Manual 1982 
report). The principal goal in Hawaii Volcanoes 
National Patk was to re-establish populations in 
historic, but then empty low and mid-elevation 
habitats by permitting the expected progeny of 
captive breeding pairs to fly free. The prime 
objective in Haleakala National Park was to aug- 
ment the population which the Hawaii State 
Division of Fish and Game had established in- 
side the Crater by allowing the anticipated 
progeny expected frop penned pairs either to 
supplement the population in the Crater or estab- 
lish new breeding sub-populations. Details of 
these twin efforts were documented in a com- 
prehensive 153-page management report by P. 
Banko and D. Manuwal(1982). 

P. Banko and Manuwal(1982) presented results 
of field work carried out from 1977 to 1981 in 
National Path on Hawaii and Maui. Investiga- 
tions of Nene centered on answering two basic 
questions: 1) What factors contributed to the 
historical decline of Nene populations? and 2) 
what factors are now preventing the species from 
recovering? Answers were presented in the form 
of management recommendations - 6 applicable 
to wild populations, 9 directed toward captive 
propagation and release, while 8 referred to fur- 
ther research needs. 

P. Banko (1982) and Stone, et a1 (1982) also 
summarized studies of Nene productivity in and 
near Hawaii Volcanoes National Park from 1977 
to 1981. Banko (1982) stated that: 
The number of bids known from all 3 study 
areas (Keauhou Sanctuary, Kilauea Crater, 
Hilina Pali) dropped from 112 in 1978 to 34 
in 1981 as a result of the virtual extinction 
of the Keauhou population ... proportions of 
pairedbirdsinall3studyanaademased 
from 9 1 petcent in 1978 to 76 percent in 
1981 ... populations mund Kilauea Crater 
and on the lowland slopes of Kilauea 
(Hb Pali) may have increased slightly in 
size ... 

These authors evaluated various causes of the 
decline by comparative analysis of paired vs. 
unpaired individuals, breeding vs. non-breeding 
pairs, hatching success vs. clutch failure, and the 
other technical factors which subsequently 
resulted in only 4 fledglings ptoducpd from 67 
nests in 4 years of nesting (343,992,993). 

Devick (1982), from his statistical analysis of 
HDFG field data during the same peiiod, con- 
cluded that: 
The size of the populations on both Hawaii 
and Maui declined markedly between 1975 
and 1980, following the cuaailrnent of the 
attificid propagation progtam The avail- 
able data yielded no explanation for the 
causes of the downward ttend, but sug- 
gested that the artificially propagated and 
released nene might not be nesting as readi- 
ly as wild bit& (19). 

State and federal biologists and administrators 
exchanged information at a Nene Workshop held 
in conjuction with the Fourth Conference in 
Natural Sciences held June 2-4,1982, in Hawaii 
Volcanoes National Park On 18 June 1982, R. 
L. Walker listed the 25 attendees, cited expert 
opinion, and summarized results of the 
Worbhop. 

In 1982 E. Kosaka re+ progress of the 
USFWS-appointed Recovery Team in outlining 
a program for restoration of this species, stating: 

(the) ... draft Nene Recovery Plan had gone 
through more than four revisions ... (and 
was) currently being revised to incorporate 
new infomtion regarding decline of the 
population in the wild and the significance 
of predation in contributing to that decline. 
New data brought forth at this session will 
also be incotpotated ... (20) 

On 14 February 1983 Nene Recovery Team 
members E. Kosaka (Leader), E. Kridler, J. 
Medeiros, D. Reeser, and D. H. Woodside, com- 
pleted prepatation of a Nene Recovery Plan for 
the U. S. Fish and Wildlife Service. Preceded by 
a disclaimer, the stated purpose of the Plan was 
to: 

establish a population of 2,000 ncnc on 
Hawaii and 250 on Maui, well distributed in 



secure habitat and maintained exclusively 
by natural reproduction so that the species 
can be removed from the endangered list. 

To accomplish this goal, rather than set forth a 
list of basic management guidelines based on the 
results of the decades-long field experience 
Recovery Team members set forth a comprehen- 
sive 5 1 line-item checklist (Step-Down Outline) 
of untested needs. 

Some months later in August 1983, Stone, et a1 
(1983) published a list of 7 management and 9 
research projects needed before establishment of 
self-perpetuating Nene flocb in the wild could 
be expected, summarizing the comtemporary 
status of this species as follows: 

... Today Nene ate found largely at high 
elevations (4000 to 7000 ft.) in limited ateas 
on the island of Hawaii and on Maui (as a 
high altitude introduced population). 
Racent efforts by the DLNR (Devick 1981 
a, b) have demonstrated that population 
declines in the wild are likely if stocking of 
captively propagated birds in current habitat 
is not continual (22). 

In a brief popular atticle, Horrigan (1983) corn- 
mented that the "effort to save the Nene from 
extinction is frequently cited as a model of con- 
servation in action ... Today, thanks to the efforts 
of many avidtutists in Hawaii and elsewhere, 
the Nene seems to have been saved from extinc- 
tion ... " (21). 

The State of Hawaii Department of Land and 
Natural Resources (DLNR) prepated a Hawaii 
W~ldlife Plan in January 1984 drawing attention 
to the fact that management of Nene are 
governed by stipulations enumerated in section 
D(4) of the Plan entitled Resident Waterfowl, 
which apply as follows: 
D4.a. Recovery plans for tesident endangered 

waterfowl should be used as a guideline 
to the extent program constraints and 
resources allow. 

D4.b. At least two pennment sanctuaties now 
in private ownership in key habitat area 
should be established for the nene on the 
island of Hawai'i; one on Hualalai at 
Keauhou 2 or Ka-'u-pulehu and one on 
Mauna Lua at Kahuku or Ke-au-hou. 

D4.c. Predator conttol, particularly during 
bteeding and flightless perid ,  should 
have the highest management priority on 
prnmmlt native waterfowl sanctuaries. 

D.4.d. (applied only to Koloa) 
D.4.e. Amore effective protocol to prevent the 

accidental or deliberate introduction of 
new predators to the State, and especial- 
ly to the Island of Kaua'i, should be es- 
tablished within the State structure. 

D.4.f. (nppliecl only to Koloa) 
D.4.g. Cooperative agreements with private 

landowners, the National Park 
and other agencies, should be 
strengthend to aid restoration efforts in- 
cluding predator control. 

Paton and Scott (1985) termed the Nene an 
"abundant native resident'' (37), stating that this 
species was observed on the open grassland 
flanks of Mauna Loa and occasionally seen 
swimming in small cattle ponds on the slopes of 
Mama Kea and Mama Loa (64,65). None of 
the stated observations were specifically docu- 
mented. 

Scott, et a1 (1986) reviewed the fossil distribu- 
tion, historical decline and recent population 
status of Nene; comlated numbers of Nene ob- 
sewed on forest bird surveys with general habitat 
type; commented on the potential effectiveness 
of releasing captive-reared stock; and made 
management recommendations. Scott, et a1 
(1986) also furnished specific information on 
effective detection distance; depicted an extinc- 
tion model; outlined habitat and atea in assumed 
original range; cited summary statistics in study 
ateas on Hawaii, computed population density 
[mean (SE)] by elevation, habitat and study area; 
exhibited distribution and abundance in 
windwatd Hawaii study areas, Kona study area, 
and East Maui study area; and provided regres- 
sion models for habitat mpome (22a). 

Michael (1987), in a paper reviewed by P. Banko 
and C. Stone, studied the food response of up to 
4 pairs of Nene confined to fenced enclosures in 
western Washington State during the 1984 to 
1987 breeding seasons. Obsewations suggested 
that, in addition to a "much mote precise" 



response to photoperiod than males, "the female 
responds to some other environmental cue, such 
as diet quality, and produces eggs whcn some 
dietary threshold is reached". Michael (1987) 
concluded, "Rigorous study would probably pin- 
point the answer and may demonstrate a key 
element in nesting and brood success useful to 
restoration and rehabilitation programs". 

Swtt and Carpenter (1987), in a brief general 
paper addressing release of captive-reared or 
ttanslocated endangered birds, state: "claims of 
success for the Hawaiian Goose (Nesochen 
snnrhricensis, Ripley 1986) are premature 
(Stone, et a1 1983, Scott, et a1 1986b)". 

Lastly, in 1988, P.C. Banko completed a 6-year 
(1979-1984) study entitled Breeding biology and 
Conservation of the Nene, Hawaiian Goose 
(Nesochen sandv~censis), a PhD dissertation 
(Univ. Wash.) aimed at determining factors 
limiting growth of wild populations. Effects of 
food availability on the productivity and bred- 
ing behavior of wild and captive Nene, and biol- 
ogy of Nene and Canada geese (Branra 
canadensis) were compared to assess the in- 
fluences of insularity, tropical latitude, and ter- 
restrial habitat. Reproduction of wild Nene was 
found to be limited because: 1) many pairs a p  
patently bred infrequently, 2) clutch size was 
relatively small, 3) eggs failed to hatch in over 
half the nests, and 4) few goslings sutvived to 
fledge each year. 

The low incidence of nesting was discovered to 
apparently reflect the inability of many, especial- 
ly small, females to accumulate body 
reserves for egg laying and incubation due to 
poor foraging conditions. Limited food resour- 
ces were also found to reduce clutch size and nest 
attentiveness of wild nene. The high rate of nest 
failure was linked mainly to predation on eggs 
and incubating females by the introduced mon- 
goose. Vulnerability to predation was judged 
high pattly because females requited substantial 
time away from the nest in order to feed, slept 

much of the time while on the nest, and were 
sometimes unattended by their mates. Gosling 
mottality was discovered to be high because of 
poor foraging conditions near many nests, 
making it necessary for just-hatched goslings to 
perform long arduous treks over rugged volcanic 
terrain to distant rearing areas having more 
favorable food conditions. 

The breeding biology of Nene and Canada geese 
was found to be dissimilar principally because of 
differences in the seasonal availability of food. 
Unlike the intense, predictable pulse of plant 
food accessible to Canada geese each year, the 
seasonal pattern of food available to Nene was 
determined to be less distinct and more variable 
because of Hawai'i's tropical nlatitune climate. 
As a result, Nene were found to nest during much 
of the year, breeding was only loosely 
synchronized, and only a few pairs were seen to 
renest if clutches or broods failed. Furthermore, 
Nene were calculated to have a lower metabolic 
rate than Canada geese, as indicated by their 
longer incubation period, egg laying interval, 
and gosling growth period. In addition to slow 
growth of goslings, the Nene's large egg was 
found to represent yet another adaptation to vari- 
able availability of food for the young. 

Finally, wntrol of alien predators, herbivores, 
plants, and habitat rehabilitation were deemed 
necessary for Nene restoration. Special efforts 
directed toward increasing native food plants 
were found to be desirable if not absolutely es- 
sential for the maintenance of self-perpetuating 
wild flocks. 

Part III. 
ANALYSIS OF HDFG FIELD OBSER- 

VATIONS (1954155-1987188) 

1. Comparative Analysis of Population 
Data 

The foregoing section (Part 11. Hawaii State 
Restoration Program 1949-1988) addressed the 



background and early operation of the Nene 
propagation facility at Pohakuloa; management 
of Nene Sanctuaries begining with that of 
Keauhou in 1958; overall putpose, reporting for- 
mat and observations recorded in Federal-Aid 
reports; and the program guidance provided by 
what might be termed Supplemental Manage- 
ment Papers - a body of reports issued sporadi- 
cally over the years by State, Federal and 
institutional biologists. 

As background to understanding the significance 
of the thousands of unanalyzed field observa- 
tions contained in the 30-plus years of existing 
Federal-Aid reports, it is necessary to identifj 
factors which had an obvious influence on the 
comparative values of the data reported. Such 
weather variables as drought, cold temperatutes, 
and severe wind and rainstorms not only repor- 
tedly affected Nene breeding success and gosling 
survival, but the quality and comparability of the 
data collected. Lack of statistical design, man- 
power shortages, and other operational deficien- 
cies were also found to influence comparative 
valucs of field data. Readem interested in the 
various factozs influencing comparability of 
population data are referred to Appendix D. 
where detailed information on weather, reponkg 
deficiencies and operational inwnsistencies is 
presented and their influence documented. 

As detailed in Appendix D, a host of variables 
acted alone or in concert to limit year-byear 
comparison of observational data. However, 
when the various influences for each area and 
period of study are identified and tabulated, 
chronological Sequences of influential factors 
form patterns helpful to wmparative analysis. 

As shown in Table 10, various types of influen- 
ces tended to confound year-to-year com- 
parability of population figures for several years 
in succession. For example, in Keauhou weather 
extremes influenced data comparability over one 
3-year period, thee Zyear spans, and two l-year 
periods; while operational deficiencies were 
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reported for only two l-year periods followed by 
a 10-year span. In only two years did both 
weathct and operational factors coincide to af- 
fect data comparability. Because weather and 
operational variables tended to exert broad rathet 
than limited influences geographically, the pat- 
tern shown for Keauhou tends to apply to other 
study areas as well. 

A similar clumping of weather and operational 
and/or reporting inconsistencies also resulted in 
non-comparable data being recorded from 
Paliku, Maui, though specific factors and peri- 
odicy are noticeably different than those that 
were Muential on the island of Hawaii. 

The total years of survey and cornpatable data 
reported fiom each study area are ed 
below in Table 11. As shown, comparable data 
were recorded from the four study areas on the 
island of Hawaii roughly less than a third of the 
time while information reported from Paliku, 
Maui, was judged comparable about 40 percent 
of the time. 

In practical tern, conclusions relating to data 
comparability ate actually only minimum es- 
timates. For instance, no attempt has been made 
in the foregoing analysis to consider all possible 
factors known to reduce comparability of the 
information recorded, e.g. banding materials 
with different life expectancies. 

Subtle year-to-year shifts in work emphasis, 
even those governed by stated objectives, also 
tended to place priorities of certain chores over 
others. Beginning with the severe drought year 
of 1978/79, for example, field workon the island 
of Hawaii was directed toward providing Ncnc 
at release sites with food and water rather than 
trying to monitor any wide ly - scad  survivors. 
Not only did the multant shift of work effort 
apparently preclude population surveys for the 
duration of a prolonged drought - duration un- 
known due to lack of rainfall records - but altered 



Table 10 Weather and Operational/Reporting Inconsistencies 
Influencing Comparability of Population data 
Islands of Hawaii and Maui, 1957158-1987188 

Legend 
1 - drought - poor ptoduction 5 = witld/rain/hail - poor visibility 
2 = drought - distributional change 6 - fog/rain - poor visibility 
2a = cold - poor production 7 - fodrain - distributional change 
3 = rain - good production 8 = minor inconsistencies 

4 = wind/rain/hail - poor production 9 = major inconsistencies 
* initial breeding survey 
** fimt release of captive-raised stock 
( ) = inferred 

Year Keauhou Keauhou 2 Kahuku Kip& Ainahou 
Puu 00 Paliku 

Total Years of Population Surveys 
Keauhou 31 
Keauhou-2 28 
Kahuku 22 
Kipuka Ainahou-Riu 00 31 
Paliku 27 



Table 11 

Area 

Keauhou 

Keauhou-2 

Kahuku 

K. Ainahou-Puu 00 

Paliku 

Totals 

Years Comparable Population Data Were Reported 
Islands of Hawaii and Mad, 1957158 - 1987188 

Total 
Sutvey Years 

Percentage of Years 
Years of 

Comparable Data Were 
Comparable Data 

Reported 



the whole scope of information reported during 
the most recent 10-year period. 

In any event, it seems clear that comparable data 
were reported for each area long enough to jus- 
tify a detailed investigation of the propagation 
program. The following comparative analysis is 
therefore ditected towatd undetstanding what, if 
any, long-term influence the release of captive- 
raised stock had on restoration of wild popula- 
tions. 

2. Production and Release of Captive- 
Reared Stock (1949-1988) 

The initial 1 1-yeat 1949 to 1959 build-up of the 
breeding flock at Pohakuloa (see Part JI.2.) and 
successive years following first release of c a p  
tive-reared stock in 1960 were marked by 
meticuloug record keeping. In 1972 HDFC3 is- 
sued "A Report of the Nene Restoration Pro- 
gram* summarizing information on the 
production of stock from the 1953154 thtough : 
1971/72 breeding seasons. Subjects included 
fertility and number of eggs laid in relation to the 
ages of laying geese, hatching success as related 
to method of incubation, weights of 52 adult 
Nene during 1969, dates of first eggs, egg shell 
and gosling egg weights of 32 first clutches in 
1968169 and 1969/70; and finally, the numbers 
of captive-raised stock reared since 1949 and 
released to the wild from 1959160 through 
1971/72. Some of these data were supplemented 
by explanatmy details added later (Lee 1978). 

Walker (1982) brought the Pohakdoa produc- 
tion record up to date and described four opera- 
tional phases of growth: 1) development of 
production techniques, 2) mass ptoduction and 
telease to the wild, 3) gearing down production 
and release efforts to test the sustainability of 
wild populations, and 4) gearing vp production 
to halt a demonstrated decline of wild popula- 
tions in the late 1970's and early 1980's. Future 
options projected for captive rearing by Walker 
(1982) were: 1) continuing present levels of 

production at the existing State facility, 2) in- 
creasing production at a new, larger State facility, 
3) fanning out production to othet public agen- 
cies (zoos, federal government), 4) establishing 
individual rearing sites on State sanctuaries 
and/or within the National Parks, or 5) contract- 
ing with private entities (zoos, game bird 
fannets, ranchers) to reat bids for the State. In 
conclusion, Walker (1982) stated: "Whatever the 
option chosen, for the foreseeable future, captive 
tearing will be an integral part of the overall State 

Nene Restoration Progmm. The ultimate goal is 
to eliminate the necessity for captive propaga- 
tion". Giffin (1989) subsequently documented 
closedown of the PohaMoa propagation center 
and transfer of the Nene breeding flock to a new 
facility at Olinda, Maui, on August 30, 1989. 

The number of Nene reared annually at 
PohaMoa and those released on Hawaii and 
Maui ftom 1949150 through 1987/88 ate shown 
in Table 12. As indicated, a total of 1,948 Nene 
were reared, while only 1,783 (91.5 percent) 
were liberated. Most of the difference between 
numbem reared and those liberated is due to: 1) 
accumulation of breeding stock before releases 
commenced in 1960,2) accumulation again after 
release. were halted for 2 years in 1982/83, and 
3) Nene supplied to cooperative breeding 
projects in Connecticut (S. Dillon Ripley), and 
England (peter Scott, The Wildfowl Trust) early 
in the history of captive propagation. 

Same 1,499 (84.1 percent) of the total 1,783 
Pohahloa-reared Nene released were liberated 
on Hawaii, while 284 (15.9 percent) were set free 

on Maui. Pohakuloa-reared Nene transferred to 
Hawaii Volcanoes National Park (Hawaii) and 
Haleakah National Park (Maui) are included it1 
the respective numbers shown for each island. 

Of 1,783 PohaMoa-reared Nene liberated, some 
1,421 (79 percent) were distributed fairly equally 
among the four HDFG study areas on the island 
of Hawaii, as follows: 350 at Keauhou, 348 at 
Keauhou-2,404 at Kahuku, and 319 at Kipuka 
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Ainahou. Of the remaining 362 @lus 7 reared 
elsewhere) 284 were liberated in Haleakala Na- 
tional Park (268 at PaIiku, and 16 at Hosrner 
Grove), 79 in Hawaii Volcanoes National Patk, 
and 6 at Keaau. Some 158 were retained at 
PohaMoa for breeding purposes. The releases 
at Keaau (H. Shipman Estate), HAVO (Hawaii 
Volcanoes National Park), Paliku and Hosmer 
Grove in HALE (Haleakala National Patk) were 
made in cooperation with the respective resident 
representatives in charge- 

N~nnbers and 9-year chtonology of a cooperative 
experiment involving periodic liberation of 198 
Nene reared by the Wildfowl Trust, Slimbridge, 
England, and 7 raised by Dr. Dillon Ripley, Con- 
nectcut (USA) at Paliku, Maui, from 1961162 to 
1969/70 are also shown in Table 12. 

Since a total of 1,995 captive-reared Nene were 
set free, the 1,783 Pohakuloa-raised stock 
released constituted 89 percent of the total stock 
liberated - the remaining 205 (10 percent) being 
made up essentially by contributions from the 
Wildfowl Trust, Slimbridge, Eingland. In addi- 
tion, S. Dillon Ripley conttibuted 7 Nene from 
his pemonal aviary. 

All captive-reated stock, regardless of source, 
were sexed and banded prior to release. How- 
ever, HDFG reported only total numbers 
liberated without reference to sex. In the ab- 
sence of any information to the contrary, the 
foregoing and following accounts therefore as- 
sume that geese and gandem were produced and 
released in approximately equal numbers. 

The following series of tables and analyses cor- 
relates sightings of Nene in all 5 release areas 
with release and rearing backgrounds (captive- 
reared, wild-reared or unknown) during the 
respective years of study on each atea. Diagnos- 
tic footnotes are used to denote thcee years in 
which weather or operational factors were 
known to have influenced the total number of 
Nene observed. 

In the detailed analyses it is assumed that leg- 
banded Nene observed in the wild represent cap- 
tive-reated individuals, while unbanded Nene 
were reared in the wild. In truth, a small but 
probably insignificant number of captive-read 
Nene may have lost all leg bands and thus may 
have been mistakenly identified as wild-reared. 

It is also assumed that Nene listed for successive 
years, of whatever background, may or may not 
represent the same individuals. Band loss and 
varying reporting methodologies regrettably 
place identification of individual nene, with few 
exceptions, beyond practical dstsrrnination. 

3. Behavior of Captive-Reared Stock 
Rclcased on Maui 

As previously described, captive-reared Nene 
were liberated in selected habitats on the islands 
of Hawaii and Maui by setting them free with 
food and water in a chicken-wire pen of about an 
acre (0.4 hectare) as recommended by Elder 
(1958c), the well known 'gentle-release" 
method. (Various disabilities caused by pinion- 
ing and brailing prior to release on Hawaii are 
detailed in Appendix C and will not be repeated 
here.) The gentle-release method permitted the 
released birds to reestablish their equilibrium 
afkr the stress of transportation and, over a 
period of weeks or months, adapt to a new natural 
environment. 

Except as obsetyations of banded c a p t i v e - r d  
Nene might apply to such central questions as 
survival, dispersal, reproduction, etc., the subject 
of post-release behavior was never tatgeted for 
specific study by HDFG biologists. Conse- 
quently, information on how liberated captive- 
& stock adapted to a free life are limited to 
a few notes made from 1962163 to 1983184 on 
Maui. 

Notes on behavior of captive-reared stock 
released on Maui were gleaned from Federal- 
Aid reports, organized according to what seemed 



like appropriate titles and arranged chronologi- 
cally by subject. Since the intermittant and 
casual nature of the selected notes make it irn- 
practical to track the behavior of successive 
release-year classes, it was necessary to organize 
note chronology by subject rather than by 
release-group. Nevertheless, the fragmentary 
information available makes it possible to at least 
partly understand the difficulties these birds - - 

faced in making a not always successful ttansi- 
tion h a m  a flightless captive-& existence to 
a free-flying life in a natutal environment - 
natural except for the complete absence of wild 
kin. The information cited is wholly or essential- 
ly &report language. 

1970-7 1 : A shipment of 55 birds was 
received on October 1,1970. The birds 
were trucked to Kaupo Gap, the crates 
loaded onto pack mules, a d  tnnrpoaed ta 
the release site at Paliku. One bitd died en- 
mute. 
1972-73: Two releases* about nine months 
apart, were made during the report period. 
The fitst shipment of 44 nene arrived fram 
Hawaii island on August 29,1972 and had 
to be retained in a holdiq pen at the Nation- 
al Park headquarters because of un- 
favourable helicopter flying coditiom. On 
September 5,1972, eight days later, they 
were recrated and flown via helicopter to 
the Paliku release pen site in Haleakah 
Crater. 
The second release consisted of 50 nene 
received ftom Hawaii on June 5,1973. 
These birds were flown via helicopter to the 
release site on the same day. 

1962-63: ... adaptatiun matkad by estab- 
lishment of "peck orders", long flights to 
distant parts of Haleakala Crater and return, 
and paiting between England-raised and 
Pohakuloa stock ... 
1%3-64; ... a f l ak  of 29 (19 fiwn Eslglad 
and 5 each from Dillon Ripley and 
Pohakuloa) were put into the release pen at 
Paliku. The new birds adapted readily to 
their new environment and were seen to 
feed heavily on natural foods ... 1 killed by 
a pndator before it was able to attain flight 

1962-63: ... the flock of 30 nene £tom 
England and 5 from Hawaii released in July 
were making short flights fmm the pen by 
September .. . 
1963-64: AU but 2 birds had left the release 
pen by the end of October ... 
1966-67: In gefaed, New frpm the 1966 
release all Pohakuloa birds, were quite wary 
once they grew theit flight feathers and 
were able to leave the holding pen. It was 
often quite difficult to record their band 
color combinations as they flushed when a p  
proached more readily than English or Con- 
necticut reared birds. 

1970-71: At the end of November, 19 had 
developed primary teplacements so as to 
successfully leave the releasa pen. On 
Decernbef 3 1 all but four bids had left the 
pen. Most of the birds remained in the area 
or neatby during the remaining months of 
the report period. 
1972-73: The usual procedure of pulling the 
flight feathers of one wing, while keeping 
the buds in a predator-proof pen until new 
ones gtew in, was followed. No problems 
were experienced. 

The second r e l m  oomiskd of 50nene received 
from Hawaii on Jlme 5, 1973. Here again, no 
problems were associated with the standard 
gentle release practices. 

1981-82: The last gentle release of 48 nene 
in the Paliku atea was made in 1977. 'hen- 
ty-three (48%) ofthe 4 nene were sighted 
this year as compatcd to 27 (56%) in 1980- 
1981, and 35 (73 46) in 1979- 1980. A s  men- 
tioned in previous reports disappearance is 
initially high foUowing elease, but becomes 
less abrupt once the b i d  are established. 

1963-64: A maxhqwn of 10 teleaped last 
year was seen at the release pen when flight- 
less birds were stiU confined. This number 
dwindled until d y  a pait remained in the 
vicinity. 
1968-69: 'he* juvenile nene from the 
Pobalruloa Propegatioq Project wen 
released on September 3. Though only 
about 18b~wereseenintheanaduring 
the two mnths ptevious to tlw release, a 
gtadual buildup of previously released birds 
began, and by the end of September a total 
of 39 birds had returned to the ma. By the 
end of October, fout additional birds from 
prior releases relumed to the atea. 



In June, 22 adult bit& &om Pohakuloa were 
released at Paliku. Only 27 nene from prior 
=leases wctc noted in thc atca duting the 
month ... In July and August, most of the 
nene began to move out from the immediate 
vicinity of the release site, but remained 
within the general Paliku atea (A one mile 
radius of the release pen). 

1968-69: Whereas, intermingling of birds 
from the various releases was noted, the 
older birds actually shied farther away ftom 
the new ones with each passing week A 
bird released in 1962 ventuted into the pen 
and was viciously attacked by the younger 
birds. A nene released in 1965 was not as 
fortunate as it was almost ptcktd to death in 
the pen and finally died of what the State 
veterinarian termed "a &ficiency." In pre- 
vious years, the young juveniles used for 
releases never attacked intruding birds from 
prior releases, but would actually band 
together and seemed to be afraid of the 
older birds ... 
1972-73: l b o  of the three young ptoduced 
in 1970-71 and the first brood to reach adult 
status on Maui were seen paired with 1969 
and 1970-released nene of English origin. 

1968-69: In April, nene were difficult to lo- 
cate as they were beginning to molt. By 
mid-May, most of the birds had completed 
their molt. 
1970-71: At least one visit into the release 
ana was made by project petsannel (each 
month) to record the number of birds seen. 
The low counts of 25 Nene were recorded in 
Match and April 197 1, during the molting 
season when birds are characteristically 
secretive. 
1978-79: The data suppork the fact that 
nene were most conspicuous during the lat- 
ter patt of the nesting season and immedi- 
ately following the molting period. The low 
counts coincide with the spring molt of the 
nene at which time the b i i  ate extremely 
secretive due to their temporary inabity to 
fly. In certain sections of the survey area, 
the only evidence of the pnsethcc of nene 
was the scattering of "dtopped" feathers. 
198 1-82: ... low counts h e w  bscn d h t -  
ly ncotded for April, May and June and can 
be explained in tern of the molting petiod 
in which birds become fightless and secn- 
tive. 

1980-81: A high count of 52 nene was 
recorded during the month of August as 
compared to 93 counted in November of 
last yeat The high counts over the past five 
years have not been recorded during one par- 
ticular month with any consistency. The 
data indicated that nene became con- 
spicuous from the months of June to Novem- 
ber. 

1981-82: Amonthly high count of 43 nene 
was obtained in March as compared to a 
high of 52 last year during the month of 
August. Based on this and previous data, 
high counts have not remained consistent to 
any particular month. High counts probably 
result f m n ~  the enumerators succcss in sear- 
ching for and locating a major flock Be- 
cause of the unpredictable movements of 
the nene flock to various sections of the 
crater, the monthly census results from fixed 
transects would provide information that in- 
dicate an extremely low or extinct popula- 
tion 
1982-83: Ahigh count of 53 nene was ob- 
tairaed in FeLnuafy as compared to a high of 
43 nene recorded in March of last year. A 
monthly comparison could not be made due 
to the limited number of m e y  trips. How- 
ever, as mentioned in the previous report, 
high counta probably d t  fram thc 
enumerator's success in scatcling for and 
locating a major flock 
1983-84: The monthly high count of 45 
new recarded this year occured in the 
month of February as  did the high count of 
53 reported in last yeat's Annual Job 
Pro& Report. since most nesting at- 
tempts are completed ar terminated by 
Febtuaty, thee bids that have failed at 
reproduction reappear again in ateas where 
surveys are conducted. 

1966-6'7: An analysis of the obsetvation of 
the nene released in 1965 is of interest. 
During the last quarter of the re- period, 
18 ot 72% of the 24 English buds were ac- 
counted for. During the samc period, only 
two of the eight Pohakuloe birds or 25% 
were seen. Also, of the 25 Pohakuloa birds 
released in 1%6, d y  seven or 27% were 
accounted for during the last quarter. 
The relatively low numbers of Pohakdoa 
birds seen suggests that perhaps these birds 
might be retuning to Hawaii which is cleat- 
ly visible from the rekase area on Maui. 
Witness the "Blue Goose" which has 



retumed to Hawaii after be'- released on 
Maui. 

Further insight on the Maui-to-Hawaii move- 
ment is gained by reviewing the case of the "Blue 
Goo9en and her mate, the "Maui Ganderw. What 
little is known of their eatlier histories is pieced 
together from various Federal-Aid reports, as 
follows: 

1964-65: The blue banded goose and 7 other 
nene were sent to Maui for release in July. 
The blue banded goose returned to 
Pohakuloa in January with a gander, 
presumably from the Maui release. This 
pair was caught and released at Keauhou. 
In Febtuaty, this pait had established a nest 
at Three Trees Kipuka in the Hawaii Vol- 
canoes National Park Two of the three 
eggs laid by the goose were hatched in 
Match; both goslings inherited thc hairy- 
down characteristic of the goose. This fami- 
ly remained in this kipuka until the goslings 
and adults attained flight after their annual 
molt. 
1965-66: The "Blue Goose", her mate, the 
"Maui Oandern, and their hvo young (both 
females) returned to Pohakuloa in August 
and were caphued. The "Blue Goose" was 
culled since she had the undesitable hairy- 
down chamcter and had made a nuisance of 
herself by repeatedly returning to the pens 
at Pohalculoa and greatly disturbii the new 
breeders. Three other nene that had the 
hairy down chatadetistic proved themselves 
unsuitable for release. They were unable to 
adapt to the wild state and had to be 
returned to the pens, each of them in an 
emaciated condition. The Maui Gander, and 
his two young @oth of which inherited the 
"hairy downm character of the goose) which 
were color-banded at Pohakuloa, were 
released at Puu 00 near a flock of wild nene 
in late August 1965. [for description and im- 
plications of "haity down" see Keat and 
Rergapp. 52,116-118 (198011 
On October 12,1965, the Maui Oandet, one 
of his yollng and a goose released at 
Kcnuhou SPnduaty in Match 1965, returned 
to the nene pens at Pohakulca and were cap 
tured. The goose (#239) was of breeding 
age, having been released the second year 
after hatching. She appeared to be mated 
with the Maui sander and apparently 
toleratadthepresenceofthe younggoose, 
since thc pair were not actively nesting at 
the time of their capture. This captive ttio 
was re-released in the Keauhou release pen 

on October 14, 1965, the thitd and f m l  
release ... 
... oh June 28, 1966, the Maul Gander, his 
mate, and a young gander that is presumed 
to be their young, returned to Pohakuloa. 
This pair was not seen since theit re-release 
at Keauhou on October 14,1%5. They left 
at dusk on the 28th and flew h a south- 
easterly direction towards Kipuka Aina Hou 
md Keauhou. 

Chdually, over time, other captive-reared Nene 
besides the "blue-banded goose" and the "Maui 
gander" were observed on the island of Hawaii 
wearing color band combinations indicating that 
they t& were originally released on Maui. All 
suchrecords we&carefullY segregated, and after 
a period of some 7 yeats were reviewed, double- 
checked formisiiterpretation (including that due 
to band loss), a d  analyzed as follows: 

1973-74: In eight of the eleven possible 
movements of nene from Maui to Hawaii, 
the bit& in question wete last seen on Maui 
duting the fourth quatter of the yeat. The 
reparts of Maui-released nene being seen on 
Hawaii w m  d y d  as to dates when the 
birds were observed on both islands, the 
band color cambinations and the possibility 
of bands falling off. 
In the breakdown of the repotted move- 
ments, it is significant that six of eleven in- 
volved nene from the 1962 and 1%3 
releases-a total of 64 released birds. It is 
also significant that hat 1%2 and 1963, 
widesptead movements of nene on the is- 
l a d  of Maui were reconled more ofteh than 
in subsequent years. It thus appears that in 
the first two years some birds formed a 
nucleus at P a l h  but that it was not strong 
enought0 discourage nenc from wandeting 
into new areas of Maui but also Hawaii, 
which at its nearest point is only thirty miles 
away. Thus, it is very probable that the 
above movements did in fact occut. In later 
yean, as the nucleus of birds at Paliku en- 
larged with additional releases, less inter-is- 
land movement occlacd. 

To increase chronological perspective of these 
records, the elapsed times (in years) between 
release and last sighting on Maui, and between 
the last sighting on Maui and first sighting on 
Hawaii, were calculated for each Nene. These 
data, combined with the original tabular data in 



the 1973/74 Federal-Aid Progress Report, are 
shown below in Table 13. 

In Table 13, some 8 (73 percent) of the 11 Nene 
last seen on Maui were obse~ed  in the "4th. 
quartern, presumably that of the report period, 
i.e. April to June. This anomaly may be due to 
seasonal behavioral differences or, perhaps as 

likely, biased sample size. 

Eight of tht: 11 released on Maui also shared 
another similarity - they were all first seen on 
Hawaii in 1973. Other years of first sightings on 
Hawaii were 1%9, 1970 and 1974. There ap- 
pears to be no rational explanation except per- 
haps duplication or loss of band color 
combinations, why so many Maui-released in- 
dividuals - most of which has not been sighted at 
all for 9 or 10 years - should suddenly be fitst 
seen on the island of Hawaii in 1973. The fact 
that 6 of the 65 captive-reared Nene (9.2 percent) 
releascd on Maui in 1962 and 1963 were seen 
later on Hawaii while none of the 226 liberated 
on Maui from 1969 to 1973 were apparently ever 
observed on Hawaii appears to be significant. 
Aberrant behavior of the initial release groups 
indicates that unlike those liberated later on Maui 
and all those set free on Hawaii they had greater 
difficulty adapting to a free life in an environ- 
ment devoid of resident wild stock. 

When data on elapsed times ate compared, there 
seems to be a significant decrease in the average 
post-movement elapsed time between the last 
Maui sighting of the 1962 and 1963 release 
groups and their first sighting on Hawaii 
(average 8.8 years), and the average post-move- 
ment elapsed span of only 4.0 years between 
Maui-last and Hawaii-first sightings of the 1964 
to 1968 release groups. There seems to be no 
obvious explanation for this difference. 

The average post-release time of 1 year for the 

made much sooner by the earlier liberated clas- 
ses than those which were released Met. 

The 1966-1967 Federal Aid Progress Report 
suggested that individuals which eventually 
made the Maui-to-Hawaii flight may have been 
represented in greater proportion by Pohakuloa 
n t h  than English-reared stock But with more 
than six times as many Pohakdoa-reared Nene 
in the 1964- 1968 release groups (6 1 vs. lo), the 
average elapsed post-movement t h e  between 
last Maui and first Hawaii sightings did not in- 
crease as one might expect, but actually fell by 
50 percent! Therefore, lacking information on 
where Maui-released Nene sighted on the island 
of Hawaii were originally captive-reared, the 
speculation that Pohakuloa-raised stock com- 
prised proportionally more of the one-way 
migrants than those reared elsewhere may be 
incorrect. 

4. Movement of Captive-Reared Stock 
Released on Hawaii 

Several factors tend to complicate comparison of 
post-release movement records between captive- 
reared stock liberated on Hawaii and those 
released on Maui. For example, while liberated 
stock on both islands tended to remain in the 
vicinity of release pens long after they were 
capable of distant flight, the vastly greater ex- 
panse of potential habitat outside normal search 
patametern near release sites on Hawaii provided 
a much greater challenge to successful location 
of distant groups than on Maui. Proportionately 
much less manpower for search effort per release 
site was  also available on Hawaii. Compmtive 
analysis of the many records available in 
Federal-Aid reports from Hawaii nevertheless 
permit interpretation of post-release movement 
pattern of liberated stock Comparable search 
of State computer files based on data recorded in 
field notebooks would no doubt turn up records 
not mentioned in Federal-Aid reports. 

1%2 and 1963 year-classes vs. the 2.8 post- 
release average time for the 1964- 1968 release Records assembled in Table 14 show that of 

group indicates that movement to Hawaii was 1,792 captive-reared Nene released during the 



Table 13 

Movement of Maui-Released Nene 
to Island of Hawaii, 1962-1974 

(adapted from HDFG 1973-1974 report) 

Post-Rclcasc Year F i t  Post-Movement 
Year Number Released* Qrtt. and Yeat Last Seen ElaM Time seen on Elapsed Time 

on Maui (Years) Hawaii (Years) 

Total: 10-49-5 Average - 1.0 Avetage = 8.8 

1%4 8-20-0 4th 1964 0 1973 9 

1965 8-24-2 2nd 1972 7 1973 I 

1%6 25-00-0 4th 1%6 0 1970 4 

Total: 61-44-2 Average = 2.8 Avetage - 4.0 

1%9 22-50-0 None seen on Hawaii 
1970 00-554 None seen on Hawaii 
1972 44#-0 None seen on Hawaii 
1973 5 5 0 M  None seen on Hawaii 

Total 121-1054 

Grand Total 192-198-7 

origin of Captive-Reared Stock 

' Pohakuloa, Hawaii 
Slimbridge, England 
Connecticut, USA 



1964165 to 1979180 period, at least 130 sightings 
- including several duplicate sightings of in- 
dividual Nene - occutred in study areas other 
than where liberated. It is not possible to deter- 
mine exactly how many individual Nene are 
represented by the 130+ sightings because it is 
not clear whether all duplications are shown. 

Also, 5 records include sightings of unreported 
numbers. Analysis of data in State field notes 
and computer bank might not only providc morc 
insight into incidence of duplicate sightings, but 
contribute toward a better understanding of 
niovernent pattern of liberated stock 

As might be expected, some 120+ (92+ percent) 
of those sighted had been released on the island 
of Hawaii, while only 10 (8 percent) represented 
individuals liberated on Maui. Only 1 captive- 
reared Nene liberated on Hawaii is known to 
have turned up later on Maui - an individual of 
unrecorded sex released in 1960 (Keauhou 
Sanctuary) seen in Kaupo Gap south of the 
release site on 19 December 1971 with an 
English-rcarcd bird liberated at Paliku in 1969 
@em. cornrn. M.L.H. Ueoka, 26 May 1988). 

The number of captive-reared Nene sub- 
sequently observed in localities other than where 
released, naturally tend to vaty according to the 
total number liberated and degree to which each 
potential habitat was eventually surveyed. 
While numbers released are known with relative 
certainty, records of subsequent survey efforts 
seem not to have been systematically reported. 
Thus, while records of movement to different 
study areas should not be given equal weight, it 
is known that significant amounts of survey ef- 
fort per release site were expended throughout 
the 1964165 to 1979180 period. For example, 
two or three-rnan teams made regular surveys of 
release-site areas within the four sanctuaries 
during the 4 -ye .  1976/77 to 1979180 period. In 
any event, however qualified the data, it would 
appear that tendencies of liberated stock to move 
from release-site areas to adjacent rather than 

distant habitats (Table 14) represents a real rather 
than perceived behavior pattern. 

A quick scan of Table 14 reveals that the 
chronological distribution of Nene sighted in 
areas other than where released over the 16-year 
period is very patchy. W e  Keauhou-released 
stock were detecten in areas other than where 
released 11 of the 16 years (69 percent - a propor- 
tion greater than any other release site), 23 (48 
perccnt) of the sightings occurrcd in only 2 ycars 
(12.5 percent) of the total 16-year recording 
period. 

Stock released at Keauhou-2 and sighted else- 
where show a bimodal pattem of chtonological 
distribution with about two-thitds of the total 
25-27 + 2 unreported number observed on other 
areas in the 4-year 1968169 to 1971p2 period, 
with the approximate remaining one-third seen 
in the 4-yeat 1976/77 to 1979180 span. None of 
the latter group was assigned to specific release- 
year classes due to lack of reporting detail. 

In contrast with stock released at Keauhou or 
Keauhou-2 as previously cited, those liberated at 
Kahuku and sighted elsewhere display yet 
another pattern of sightings - some 26 (93 per- 
cent) of which were observed in the 5-year 
1967168 to 1971/72 period. The remaining 2 
sightings (7 percent) were both tallied in 
1979180. 

On the other hand, all (lo0 percent) of the 21 plus 
2 unreported numbers of Nene resighted in ateas 
0the.r than the Kipuka Ainahou release site where 
they were liberated were observed during the 
6-year 1974/75 to 1979180 period. The resulting 
chronology clearly reflects the large numbers 
released at Kipuka Ainahou (319) in the preced- 
ing 3-year 1973 to 1975 span. 

The 10 Maui-released Nene which were 
resighted later on Hawaii may be divided 
chtonologically into two distinct groups, some 6 
turning up in 1!364/65 and 1965166, and 4 not 
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being seen until much later - the 1971172 to 
1973/74 year period. (Maui-reported data cited 
earlier in Table 13 showed that 9 of the 11 known 
to have made the journey were first sighted on 
Hawaii in 1973 and 1974. It is not known 
whether the Hawaii-reported or Maui-reported 
chronology k correct). 

Examination of the data provided in Table 14 
shows, as might be expected, that observations 
of stock sighted in areas other than where 
released, tend to decline with increase in dis- 
tance. Thus, movement of Nene liberated at 
Keauhou, Keauhou-2, Kahuku, and Kipuka 
Ainahou show strong affinities, with some ex- 
ceptions, to adjacent areas. For example, by far 
the greatest number of Nene released at Keauhou 
and sighted elsewhere apparently moved north- 
easterly to Kipuka Ainahou, Puu 00, and 
Pohakuloa. Comparatively few moved south- 
westerly to Kahuku. Stock liberated at 
Keauhou-2, however, seemed to range mom dis- 
tantly, going south to Kahuku, west to lower 
elevations, and even around to Keauhou on the 
east side of Mauna h a .  Those released at 
Kahuku seemed to disperse more widely than 
those freed at other release sites showing strong 
affinities to lower elevation habitats on the east 
side of Mauna Loa, including Keauhou. Stock 
liberated at Kip& Ainahou exbibited the least 
tendency for distant movement, most being seen 
at nearby Keauhou, Puu 00 and Pohalruloa. As 
might be expected, Nene liberated at Paliku 
tended to tum up most often at PohakuIoa where 
they were reared, and at Kahuku on the south- 
westem slope of Mauna Loa. 

Keauhou with only 15.4 percent of the tdal 
captive-reared stock liberated, and 36.9 percent 
later resighted elsewhere, had a significantly 
highs release-to-resighting ratio (1:2.4) than 
any other sanctuary. Keauhou-2, Kahuku, and 
Kipuka Ainahou with remarkably similar 
release-bresighting ratios of 1r0.9, 1r0.9 and 
1 :0.9 followed. As might be expected, Maui was 
last with a 1 :O.3 release-to-resighting ratio. The 

much higher release-to-resighting ratio of 
Keauhou (1:2.4) no doubt reflects the proximity 
of h 00 and Kipdm Ainahou and the once 
traditional post-breeding movement of the 
Keauhou population to the h Oo - Kipuka 
Ainahou area where oppottunities for resighting 
during the frequent surveys wete much greater. 

5. Release and Rearing Backgrounds of 
Wild-Breeding Nene 

As previously noted. HDFG banded all captive- 
reared Nene with color-coded combinations of 
plastic leg bands before theit liberation in wild 
habitats. While several operational deficiencies 
inhibit the comparative usefulness of informa- 
tion gathered on subsequent re-sighting of 
banded birds, band retention and observational 
methodology were consistent enough to offer a 
basis for a few preliminaty conclusions. 

Fortunately, for many years HDFG biologists 
made a concerted effort to locate and record the 
unique band combinations found on all captive- 
reated stock observed breeding in the wild. 
When band combinations of breeding Nene are 
compared to the numbers and chronology of 
captive-reated stock released in each area, one 
not only learns something about the relative 
numbers of captive-reared Nene which eventual- 
ly achieved breeding status in the wild, but gains 
valuable insight into perhaps the key restoration 
question - to what degree has liberation of cap  
tive-reared stock enhanced long-term survival 
prospects of the species in the wild? 

Keauhou Sanctuary 
Table 15 exhibits records pertaining to release 
and rearing backgrounds of 203 breeding pairs 
of Nene (both wild a d  captive-reared) observed 
in Keauhou Sanctuary from 1956157 to 1987188. 
As indicated by diagnostic footnotes, environ- 
mental or operational factots stated or inferred to 
have influenced the numbet of breeding pairs 
observed each year at Keauhou occurred in 
repetitive series. Added to these factors are the 
lack of breeding pait data shown for the Cyear 



Rpther examination sf Table 15 shows a lapse 
of seyeral yea- between release of captive- 
reared stwk and wrrespouding increase in num- 
ber of paifs breedjng in the wild. Liberation of 
20 c a p t i v e - r d  Nene in 1959160 and 11 in 
iYW/6i, for example, did not prodwe any in- 
crease in breeding pairs until 1963164 when 4 
cqpt j~e-wed breeders were found. Only 1 c a p  
tiye-feared pait was observed the next year- 
1964165 while no captive-reared breeders were 
identified the following year - 1965166. Thus, of 
a total of 3 1 captive-reared Nene released during 
t.lp 2-year period, 1959160 to 1960161, only 6 
breding mates ' of captive-& origin were 
observed during the subsequent 6-year period. 
Agaifl, 3 consecutive years of severe drought 
beginning in 1959160 were apparently fespon- 
sible for the poor survival rates of liberated stock 

By comparison, a qear-identical total of 30 cap- 
tive-reared Nene was liberated in 1964165 - 
believed to be a year of average rainfall. The first 
thee years of the following 5-year period was 
also characterized by average rainfall conditions. 
A severe cold spell during the egg-laying and 
incubation period was believed responsible for 
poor reproductive success in 1968169 - the fourth 
year after release; while the fifth yea. was char- 
acterized by abundant rainfall thought tp favor 
breeding success in 1969170. Comparative 
analysis reveals that 15 breeding paits involving 
r e l e d  stock were recorded during the 5-year 
period following freeing of 30 in 1964165. 
While exact comparisons between released c a p  
tive-reared Nene breeding attempts duting the 
two comparable periods may not be possible, the 
sighting of almost four times as many bre-eding 
New d a g  @ latter period of average weather 
as d ~ g  the drought-prone span is believed 
sigdicqnt. 

numbers of breeding paits increased markedly in 
1972/73, doubled again the next year, and stayed 
high for 5 more years despitedrought and opera- 

3 

tional deficiencies which occurred during the 9 
year 1970171 to 1978179 period. 

'l 

Weather and opetational variables make it im- 
practical to attempt population analyses during 
the most recent 9-year period (1979180 to 
1987188). Unbolstered by releases of captive- 
reated stock, the Keauhou breeding population 
evidently disappeared during this period, ap- 
parently due to a shortage of food during at 1-t 
four severe drought years (1976177- 1977178, 
1980181, and 1982/83), and natural attrition or 
dispersion. 

The virtual disappearance of the predominant 
component of wild-reared breeding Nene fol- 
lowing release of 215 captive-reared individuals 
beginning in 1970p1 deserves special comment. 
Of a total of 66 mated wild-reared pairs found 
duting the entire 32-year 1956157 to 1987188 
period, 92.4 percent were seen during the initial 
14-year 1956157 to 1969/70 span, while only 7.6 
percent turned up during the later 18-year .' 
1970p1 to 1987188 period. It would seem that 
the massive relcases of captive-reared stock had 
a depressive influence on the population of wild 
birds, perhaps by competing for insufficient food 
supplies in this strongly territorial bird. The last 
breeding stock of clearly pure wild ancestry ap- 
parently became extinct in Keauhou shortly after 
l969/7O. 

Keauhou-2 Sanctuary 
Table 16 exhibits year-of-release and rearing 
backgrounds of some 348 captive-reared Nene 
liberated and 28 bteeding pairs subsequently 
reported in Keauhou-2 Sanctuary during the 28- 
year period 1960161 to 1987188. Interestingly, 

Be-g in 1969/70 some 215 captive-reared although 16 percent more captive-reared Nene 

Nene were released in Keauhou Sanctuaty as were released in Keauhou-2 than in Keauhou 

follows: 1969PO (106), 1970/71 (94), 1971/72 (348 vs 300), 86 percent fewer breeding pairs 

(2), and 1972/73 (13). As might be expected were subsequently observed (203 vs 28). 

from liberation of so many captive-reared birds, 



The contribution of wild-reared mates to the 
overall breeding effott was also minimal in 
Keauhou-2. Only 1 breeding pair of wild-reared 
origin was tallied duting the entire 28-year effort, 
and that in 1964/65 before any mate of captive- 
reated origin was noted. Only 8 of the remaining 
27 breeding pairs observed bad a wild-reared 
mate. 

While the dominant background of breeding 
paits observed over the entire 28-year effott was 

clearly captive-reared (25 of the 28 pairs sighted 
had at least 1 mate of captive-reared origin), a 
number of substantial releases resulted in com- 
paratively few subsequent sightings of breeding 
pairs. For example, some 116 captive-reared 
Nene released during the 5-year 1960161 to 
1964/65 period would have been of breeding age 
by 1967168, yet these combined releases resulted 
over the potential 6-year (1962163 to 1%7/68) 
bmdng period in the sighting of only 5 captive- 
reared mates. The extreme drought noted in 
1961162, directly affeding some 55 (47 percent) 
of the 1 16 liberated, was appmntly at least par- 
tially responsible for this very poor showing. 
Although breeding birds resulting from the later 
releases of 33 captive-reated Nene in 1968/69, 
and 35 in 1971/72 cannot be seyarated with 
certainty from those which formed pait-bonds 
from the 116 liberated earlier, it would appear 
that the much higher number (20) observed 
during the 5-year 1971/72 to 1975/76 breeding 
period was at least pattially the result of the 
favorable rainfall conditions in 1969/70 and 
1973/74, even though 1972J13 was a year of 
severe drought. 

The release of 164 captive-reared Nene in 
Keauhou-2 in 1975176 on the other hand, was 
followed by drought conditions in 4 of the fol- 
lowing 7 years. As might be expected from the 
negative influence of drought on Nene reproduc- 
tion indicated thus far, a total of only 6 paits with 
at least 1 captive-rearedmate were observed, and 
these only for the first 3 years after release. No 

pairs were reported for the most recent 9-yeat 
period. 

Kahuku Sanctuary 
Table 17 shows that 401 of the 404 captive- 
reared Nene liberated at Kahuku had potentially 
attained breeding age by the end of the study 
period and that only 26 breeding paits with at 
least 1 captive-reared mate were subsequently 
observed - an even poorer showing than that at 
Keauhou-2 where release of 348 captive-reared 
birds resulted in the sighting of some 28 pairs 
with at least one captive-reated mate. Only 4 
mates of wild-reared origin were reported from 
Kahulcu compared with 10 wild-reared mates 
sighted in Keauhou-2. 

Relatively greater numbers of breeding pairs 
were observed at Kahuku during years of 
average rainfall than during periods of dry 
weather as at Keauhou and Keauhou-2. The 
1 l-year 1966167 to 1976/77 period was charac- 
terized by 3 years with negative and 2 years with 
positive implications for breeding, yet the 
release of some 282 captive-reared Nene in 3 
groups from 1966167 to 1968169 resulted in the 
observation of 27 captive-reated breeding birds. 
The 12-year 1976/77 to 1987188 period, on the 
other hand, featured 3 drought years with 6 years 
of operational deficiencies, all of which no doubt 
contributed to the lackluster results reported; 
nevertheless, the release of 94 captive-reared 
Nene in the 3-year 1977/78 to 1979180 period 
resulted in a minimum of only 2 and a maximum 
of only 8 breeding birds of captive-reared origin 
subsequently observed. It seems most likely that 
the minimum of only 2 captive-reared breeding 
birds reported in 1979180 originated from the 
group of 47 released in 1977/78, and that the 6 
captive-reared breeding birds reported in the two 
most recent years probably formed from the 
flock of 25 librated in 1985186. 

Kipuka Ainahou Sanctuary 
In contrast to numbers of liberated b i d  shown 
previously for other release sites, Table 18 indi- 



Table 19 

Year 

1%1-62 
1%2-63 
1%3-64 
196465 
1965-66 
1966-67 
1 967-68 

l % s d  

kg-704 
1970-7 12'4 

1972-73 
1973-74 

1974-75 

1975-76 
1976-77 

1977-78 
1978-7g3 
1979-d 
1980-81 
1981-82* 

1982-83' 

1983-84 
1984-85 

1985-86 
198687~ 
1987-88 
Totals 

Release and Rearing Backgrounds of Breeding Pairs 
Paliku, Haleakala National Park, Maui, 1961162-1987/88 

Total 
Released 

35 
29 
28 

34 
25 

20 
72 
55 

44 
50 

34 
47 

Observed in the Field 

W R U 
Breedin 

R M  WM UM UM WM RM Pairs 
M&F M&F M&F WF RF WF RF UF UF Seen 

Lenend 
ldrought=production deficiency 
2wind/tainJhail-productioh deficiency 

3wind/rain/hail=opetational deficiency 
4gtoss operational deficiency 
R-Released W-Wild M-Male F-Female U-Unknown Status ( )-Inferred 



liberated (see preceding section Part III.4). It 
will be recalled that not only did released stock 
ftom the earliest liberations turn up with greater 
frequency at widespread locations on Maui, but 
some 11 of their number were identified later on 
Hawaii suggesting, perhaps, that they failed to 
settle down in unfamiliar terrain because of an 
absence of territorial opposition from resident 
stock. 

As indicated by footnotes, weathex factors may 
have influenced reproduction negatively during 
the second multiseasonal 1- of breeding poten- 
tial (1969/70 to 197 1/72), but the complete lack 
of breeding pairs during this period was, accord- 
ing to the applicable Federal-Aid reports, clearly 
due to a consecutive 3-year failute to run field 
surveys. 

Jhmination of the breeding pair data collected 
during the 17-year 1971172 to 1987188 period, 
reveals several new trends: 1) the first a p  
pearance of wild-reared breeding mates in 
1974/75 and their general increme in the early 
1980's, 2) a deoline since 1980/81 in the number 
of paits having exclusively captive-rearedmates, 
3) the advent of exclusively wild-reated mated 
pairs in 1980/81, and 4) the preponderance of 
exclusively wild-reared pairs in the breeding 
population. 

Geographical origin of pairs formed by mates 
originating from three different propgation 
centers (Slimbridge, England; Connecticut, 
USA, Pohalruloa, Hawaii) is shown in Tabk 20. 
Information on geographical origin of breeding 
pairs was found missing or incomplete in 
Federal-Aid reports filed after 1979180 when the 
wild-reared component of the breeding popula- 
tion began to rise. 

The 21 pairs which bred during the 2-year 
1967168 to 1%8/69 period included only 31 
mates known to be of captive-reared origin. 
Some 19 mates fonned from English-bred gal-  
ings, 10 from Hawaii-reared offspring, and 2 

95 

from Connecticut-raised stack Five paits solely 
of English origin were recorded in 1968169, 
while only 1 exclusively Hawaii-reared pair was 
observed that same year. 

The 63 pairs which bred during the 9-year 
1972173 to 1979180 period included some 72 
mates known to be of captive-reared origin. As 
one might suppose, numbers of breeding mates 
sighted from Hawaii (45) and Connecticut (1) are 
roughly proportional to numbers liberated. The 
26 captive-reated mates of English-bred origin 
sighted were not, however, representative of the 
substantial numbeta released. Such poor repre- 
sentation was apparently due to the widespread 
scattering which characterized the initial releases 
composed mostly of Eaglish-reared stock 

Although no exclusively wild-reared pairs 
formed dmbg the 13-year 1%7/68 to 1979/80 
period, 2 wild-reared mates were observed in 
1974175, 2 in 1975176, 1 in 1977178, and 5 in 
1979180 - the last year for which complete infor- 
mation is available. Clearly, the wild-reared 
component of the breeding population was on the 
rise when the recording of rearing background 
was inexplicably and abruptly terminated. 

Release areas and rearing backgrounds of 1,894 
captive-reared individuals liberated, and obser- 
vations of 918 breeding mates subsequently 
resighted in five release-areas during the overall 
32-year study period, is sumnmhd in Table 21. 

Obtxmations of breeding mates vary greatly 
atea-by-atea w h  campared with total numbers 
of captive-reared individuals released, e.g. 
Keauhou 406 observations vs. 350 liberated, 
Keauhou-2 56 vs. 348; Kahuku 52 vs. 473; 
Kipuka Ainahou (F'uu 6677) 82 vs. 319; and 
P& 322 vs. 473. It should be pointed out that 
observations of breeding mates include a certain 
amount of redundancy since no effort was made 
in HDFC3 reports to identify individual breeding 
mates on a yeat-to-year basis. 



Table 20 

Geographical Origin of Breeding Pairs 
Paliku, Haleakala National Park, Island of Maui, 1961-1986 

Year 

1961-62 
196263 
196364 
196465 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 

1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
197677 
1977-78 
1978-79 
1979-80 
Totals 

Nurnbet 
Released 

H E C  
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Breeding HM HM HM HM EM EM EM EM EM WM U M  UM UM UM 
HF EF WF UF HF EF CF WF UF HF HF EF WF UF 

Seen 

LePend 
R-Released W-Wild M-Male P-Female U-Unknown Status 
H-Hawaii E-England C-Connecticut, USA 
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Among Nene having any one of three different 
rearing backgrounds (captive-wild-unknown), 
some 482 observations (53 percent) were those 
of captive-reared origin, 297 resightings (32 per- 
cent) were of Nene with a wild-reared back- 
ground, and 1 39 (1 5 percent) were of individuals 
of unidentified backgrounds. 

A total of 174 sightings, the largeat number, were 
of captive-reared ganders observed mated to 
captive-rmed geese distributed among the 
various release areas as follows: Keauhou 67, 
Paliku 61, Keauhou-2 17, Kahuku 15, and 
Kipuka Aitlahou 14. As expected, the areas ex- 
hibiting the largest proportion of sightings of 
captive-reared mates are ranked roughly the 
same as those In which the largest numbers of 
captive-reared stock were released. 

A total of % sightings of wild-read ganders 
found mated to wild-reared geese were dis- 
ttibuted by area as follows: Keauhou 66, Paliku 
14, Kipuka U o u  14, Keauhou-2 1, and 
Kahuku 1. The great prepomlerance of pairs in 
Keauhou having exclusively wild-reared back- 
grounds was due to the presence of wild birds for 
a number of years prior to liberation of captive- 
reared stock, as previously noted. 

Further breakdown of breeding mates by sex, as 
in Table 22, reveals that, in all areas except 
Paliku, total sightings of captive-reared ganders 
outnumbered wcords of captive-reared geese 
168 to 130. The reverse was true, though less 
proportionately, at Paliku where sightings of 
captive-reared geese outnumbered those of cap 
tive-reared gandem 95 to 89. 

The gander to goose ratio was quite different for 
wild-& breeding mates. Sightings of wild- 
reared btedng mates at Kauhou, Keauhou-2, 
and Kahuku totaled only 88 for those of ganders 
compared with 98 for those of geese. Total sight- 
i n g ~  of wild-reared breeding mates at Kipuka 
Ainahou and Paliku show an even greater gander 

to goose discrepancy, 50 ganders to 61 geese 
seen. 

Assuming sexes were released in the various 
areas in equal numbers, the difference in ratios 
between those seen at Paliku, and perhaps 
Kipuka Ainahou, may be significant. Sightings 
of both captive-reared and wild-read geese 
outnumbered those of captive and wild-reared 
ganders at Paliku, suggesting that geese in 
Haleakala Crater tend to sutvive longer than 
those on the island of Hawaii. This possibility is 
supported by the evidence that an incipient self- 
supporting population of wild bweding Nene 
appears to be slowly becoming established at 
Paliku. The fact that Kipuka Ainahou, with its 
supplementary feeding and watering program, 
provides the highest ratio of captive and wild- 
reared geese to captive and wild-reared ganders, 
38 to 38, also weighs in favor of significance. 

The inference that captive-reared geese tend to 
be more strongly represented in stable or slowly 
increasing breeding populations than in less 
favored localities suggests tbat, in impoverished 
habitats, limited food supplies may weigh more 
heavily against reproduction or survival of geese 
than of ganders. 

6. Fidelity of Captive-Read B&g 
Pairs to Area of Release 

Federal-Aid reports contain area and year-of- 
r e l w  data for all bnxdq Nene obsetved on 
the five principal areas of liberation. Informa- 
tion on these subjects was recorded on Keauhou, 
Keauhou-2, Kahuku and Kipuka Ainahou for the 
5-year 1973/74 to 1977/78 period. To these 
records may be added similar data from Kipuka 
Ainahou for an additional 4-year 1981182 to 
1984/85 period. Campatable data was also col- 
lected intemittently from Paliku, Maui, during 
the ll-year 1962 to 1977 time-spa 

Examination of Table 23 reveals the release 
localities of 269 wild-breeding Nene - some 262 
(97 percent) of which were subsequently 



resighted in the same area where they had been 
liberated several years previously. This pints 
up the strong tendancy by both sexes to bred in 
the area of release rather than exercise inde- 
peadent choice based on other factors. 

Study of the exceptions, however, draws atten- 
tion to some of the other influences at work The 
breeding of a 1960 Keauhou-released individual 
at P a k  in 1969, a 1962 Falilru male at Keauhou 
in 1973174, and a 1965 Keauhou male at Kahuku 
in 1974/75, all iflvolve Nene in early release 
groups. ' h o  of the foregoing were in flocks 
liberated in their respective release ateas for the 
first time, pointing again to the widespread dis- 
persal tendencies characteristic of early releases. 

In Tqble 23 three of the remahhg four examples 
seen breeding in ateas other than where released 
occurred in the same year, 1975/76, and in the 
same area, Keauhou. The first case involved a 
mate of unknown sex which originated from a 
group of 35 released at Keauhou-2 in 1972; the 
2nd. and 3rd. examples include a gander and an 
unrelated mate which originated from a flock of 
122 released at Kipuka Ainahou in 1974. The 
last example was perhaps a repeat of the first 
record cited when a mate of unknown sex from 
the Kipuka Ainahou 1974 release of 122 was 
observed breeding at Keauhou in 1976/77. 

Lastly, it is perhaps significant that 5 of the 7 
cases involved defections to Keauhou from 3 
other release areas. This would seem to establish 
the Keauhou-Hawaii Volcanoes National Park 
area as tbe most attractive Nene habitat -in- 
ing on the island of Hawaii during the period 
studied. 

7, Breeding Observations, 1957/58 to 
1987/88 

Breeding Pairs and Gosling Survival 
For many years HDFG biologists directed their 
principal field effort toward locating nesting 
Nene d determining theit relative breeding 
success. On the island of Hawaii, annual breed- 

ing ground sweys  were fairly evmly appor- 
t i 0 4  among the four sanctwies, with few ex- 
ceptions, from inception of uberated stock on 
each area through 1978179. Beginning in 
1976177 however, a prolonged 7-year h u @ t  
appatently result4 in widespfead dispetsal and 
depopulation of hoth captive and wild-reaned 
stock in all four release areas. Three years later 
in 1979180, conditions had ,detetiorated to the 
point where establishment and maintenance of 
supplementary feeding and watering stations 
near release sites mntially replaced breeding 
ground sutveys as the dominant field activity. As 
a dt, information on nestin8 Nene on Hawaii 
is minimal or qhsing for the A-ye. 1979180 to 
1982183 period. tack of observational and 
wwlher data from 1983184 to 1987188 suggests 

that maintenance of fwd and water stations con- 
tinu4 to absorb virtually all sf the availsble field 
effort for the most r e q d  5-year period as well. 

On the island d &&pi wkre biologists were able 
to deploy aeatch e@~tt  more efficiently because 
of the limited b r a g  range, bformation on 
paired and s ~ v a l  of goslings was 
more cpnsistently recorded &an for most ateas 

on Hawaii. Except for the 3-year 1969/70 to 
1971172 period, and again in 1986187 and 
1987188 when tlae mident biologist was as- 
signed other duties, pertinent yew-@year sur- 
vey rec~rds are relatively compaq4ble. 

To facilitate m m t i v e  a y s e s ,  all report data 
have been tabula@! for each release area on 
Hawaii and Maui. Numberg and success of 
breeding pairs fd during the stUdy period in 
each area are show io Qblq 23-27. While the 
presence of color-coded bands on the legs of all 
ft1& qptive-reared & w e  wild-raised in- 
dividuals made it passible to eliminak duplicate 
same-aeason recolrls at the outset, there is no 
doubt that infonmho~ on many dlhe same paits 
was included i4 data rep@ in successive 

Y-. 
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Distribution of 458 observations of breeding 
pairs plus survival and parental backgrounds of 
338 goslings are detailed in Table 28. In no area 
did the average pair replace themselves with 2 
surviving goslings - a discouraging result of the 
long restoration effort. 

Number and Fate of Eggs and Nests 
The number and history of eggs in a given nest 
is often difficult to determine. For example, eggs 
sometimes simply disappear with no clue as to 
what bappcd .  In nests discovered after rob 
bery or destruction of eggs, numbers and fates 
may be impossible to reconstruct. Even in nor- 
mal nests one may not be able to learn the exact 
number of goslings which emerged from the 
scattered bits of shell which remain. Too, 
biologists sometimes simply overlook reporting 
the necessary details. For these and other 
reasons the following findings should be 
regarded as tentative. 

The fates of some 338 nests and 837 incubated 
eggs are indicated by yeat and study area in 
Tables 29-33 and d in Tables 34 and 
35 which follow. Of the 338 nests found, 192 (57 
percent) were successful, 43 (13 percent) were 
abandoned, and 23 (7 percent) were destroyed. 
Biologists faded to report the fate of 81 (24 
percent) of the total nests found. Of 815 eggs 
whose fate was reported only 428 (53 percent) 
hatched, 145 (18 percent) were believed to be 
fertile but failed to hatch, 81 (10 percent) were 
judged infertile, 68 (8 percent) were desttoyed 
by predators, and 93 (1 1 percent) failed to hatch 
for other reaso~. 

8. Captive vs. Wild-Reared Population Re- 
placement Rate 

The essential statistic in calculating tme rate at 
which wild-reared progeny may be replacing 
liberated captive-reared stock in the wild is the 
ratio of percentages of each group observed on 
repetitive field w e y s .  Numbers of banded, 
unbanded and unclassified (unidentified as to 
band status) Nene observed on apparently 
declining monthly surveys in Haleakala Crater, 

have been included in Federal-Aid reports for 12 
of the past 13 years. The foregoing data (Part 
B.), combined with numbers of badd Nene 
released most years at Paliku and Hosmer Grove 
(Part A.), are shown below in Table 36 for com- 
parative purposes. Table 36 thus loosely relates 
the ratio of captive-to wild-reared stockobsewed 
monthly, to the annual release of varying num- 
bers of captive-reared New (totaling 489) over 
the entite 17-year 1961162 to 1987188 period. It 
should be noted that some 403 Nene had already 
been liberated over a 14-year period before 
tabulation of banded:unbanded ratios were in- 
itiated in 1975/76. 

Examination of the principal data in Table 36 
@'art B.) shows that monthly surveys were not 
consistently carried out during the 13-year 
period. For example, only 3 surveys were con- 
ducted duting the month of September, and only 
5 in the months of May and June - 23 and 38 
percent of the respective times available. At the 
other extreme, 10 surveys were carried out each 
month in January and February, 77 percent of the 
time. No surveys were conducted in reporting 
year 1986187. Despite the patchy survey record, 
it seems clear that many more individuals were 
observed during the nesting and brwd-fearing 
months of December, January and Febnraty than 
during April and May when, as previously noted, 
Nene tend to scatter and become secretive when 
undergoing flightless moult. 

Scrutiny of the bottom line, Percent Banded, 
shows that (except in 1976f77) percentages of 
banded Nene observed tended to decline quite 
consistently, and percentages of unbanded Nene 
to rise rather evedy, from the initiation of sur- 
veys in 1975/76 to the last year of rccord in 
1987188. But not until 26 years after Nene were 
fmt teleased on Maui in 1961162, and 7 years 
after releases were essentially halted, did un- 
banded (wild-reared) Nene substantially out- 
number liberated captive-reared individuals in 
the wild population. 
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9. Survival of Captive-Reared Stock 
Released in the Wild 

A total of 473 captive-red Nene in 12 groups 
were released at Paliku, Haleakala National 
Park, Maui, during the 16-year 1962-1977 
period. Subsequently, beginning in 1!966/67, 
HDFG biologists recorded the presence and 
yw-of-release (if identifiable) of each captive- 
reared Nene observed in the wild. The resulting 
distribution of some 1,326 sightings over the 
22-ye. period which followed appears below in 
(Life) Table 37. Properly interpreted, these data 
furnish the best insight available on life expec- 
tancy of liberated captive-reared stock Unfot- 
tunately, comparable data for comparative 
analyses were not wlleded from release areas on 
the island of Hawaii. 

In Table 37 numbers of released captive-reared 
Nene observed in successive years beginning in 
1966167 are shown in vertical columns under the 
respective year released. Casual examination of 
these data shows that although a total of 12 
releases were made, sightings of only the first 9 
releases (1962 to 1972) can be considered 
reasonably complete due to the long life expec- 
tancy of this species. 

More detailed study of the data reveals that many 
fewer Nene in the first 3 release p u p s  were 
subsequently observed than in later releases. 
This ia due partly to the yeafs which passed prior 
to Initiation of record-keeping; partly to ex- 
clusion of sightings of Nene with lost bands 
(making year-of-release impossible to determine 
in some cases - see footnote 2); and no doubt 
partly as a result of disorientation and dispersal 
previously noted to have characterized the eatly 
release groups on Maui. Also, when compared 
with other release groups, numbets of Nene sub- 
sequently obeetved in the 1968 release class 
appear to be unusually high during an uncharac- 
teristically long survival period. Higher than 
usual numbem of Nene seen in the 1968 release 

class may have resulted from faulty interpreta- 
tion of records due to lost bands. 

To prepare the data for comparative analyses, the 
ratio of Nene subsequently sighted to those 
originally released was calculated for each yeat 
represented. The resulting percentages were 
then arranged in successive elapsed year order, 
as shown in Table 38. In defense of line D it is 
felt that since the beginning and last years data 
ate those most likely to reflect unknown opera- 
tional and reporting variables (receiving as they 
do the least benefit of average smoothing), omis- 
sion of averages found in columns of elapsed 
years 0 and 16 from averages in bottom h e  D is 
justified. Basically, however, as close com- 
patison will show, avetages in hea A through D 
describe essentially the same survival curve. 

Data in Table 38 support a conclusion that c a p  
tive-reared Nene released at Paliku, Maui, from 
1%2 to ca. 1977 have thus far attained a maxi- 
mum age of 16 years in the wild. Certainly of no 
less importance is the fact that at Paliku - one of 
the more promis'hg release areas - fewer than 
half of each release group, on average, survived 
to reach breeding age (2nd elapsed year = 3rd 
year of life). 

It should be pointed out, however, that the num- 
bers of Nene observed in each release group 
becomes less and less representative with the 
passage of time due to the increasing tendency 
of aging bands to drop off, thereby pelmitting 
fewer and fewer Nene each year to be identified 
as to yeat of release. Thus the effective survival 
cutve may be somewhat flatter than that shown. 

10. Obsewed Mortality, Disablement and 
Emanciation 
As might be expected with any wildlife restora- 
tion program involving release of captive-tested 
stock, subsequent observations turned up a sig- 
nificant number of dead and disabled in- 
dividuals. To the degree that such examples 
were reported in Federal-Aid progress reports, 
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they have beeq listed together with what is 
known of condition or causitive factors by 
release area and year in Table 39 below. 

As a cursory examination of Table 39 reveals, 
deqd, disabled, and emaciated Nene were 
reported most often in release areas apparently 
surveyed most frequently, extensively, and over 
the longest periods of time. For example, release 
ateas ranked in descending order according to 
number and perlentage of such cases reported 
ate as follows: Palih 40 (42 percent), Keauhou 
34 (35 percent), Keauhou-2 8 (8 percent), 
Kahuku 7 (7 percent), and Kupuka Ainahou 7 (7 
percent). Further analysis shows that of the 96 
cases of dead, disabled, or emaciated Nene 
reported, 83 (86 percent) were released captive- 
reared stock, 1 (1 percent) was wild-reared, 
while 12 (13 percent) had unteported reating 
backgmu11ds. Eighty-four (88 percent) of the 96 
repoM cases involved individuals which were 
found dead, 7 (7 percent) were emaciated, and 5 
(5 percent) were disabled. 

Cause of death, disablement, or emaciation was 
unknown in 41 (43 percent) of the % cases. A 
wide range of known or suspected factors were 
reported causing death, disablement, or -cia- 
tion in the remaining 55 (57 percent) of the cases. 
Of the 19 deaths associated with predation, dogs 
were thought to be responsible for 13 and mon- 
goose for 6. Seven Nene appatently died as a 
result of colliding with vehicles (Saddle Road 
and Haleakala Highway). Some 7 cases of 
emaciation were widely distributed, as follows: 
Keauhou (2), Keauhou-2 (I), Kahulcu (2), and 
Paliku (2). 

Nene found dead, disabled, or emaciated due to 

unknown causes appear to have been reported 
mow or less randomly in time with one possible 
exception. In Kcauhou Sanctuary, 4 Nene were 
found dead of uaknown causes in 1978fl9 after 
2 yeam of prolonged severe drought. 

11. Island-wide Population Size 
Hawaii 

Following an unnamed citizen's report in late 
July 1955, biologists discovered what was 
believed to be the only remaining remnant of the 
once abundant Nene population - a loose ag- 
gregation of not more than 24 birds which moved 
freely about in the M a w  Loa - Mauna Kea 
Saddle area some 30 miles west of Hilo. Here, 
HDFG observers at strategic locations on the 
Saddle Road tallied, hopefully without omission 
or duplication, the number of Nene in the small 
low-flying flocks which passed more or less 
regularly from feeding grounds on the 1852 and 
1881 lava flows of Mauna Laa south of the Road 
to a traditional night roosting area on Pull Oo 
Ranch north of the Road 

Systematic ccnsusing of the flyway on an annual 
basis began in 1961162 and was conducted 
without interruption for the next 24 years. 
Ground counts of wild vs. captive-reared in- 
dividuals were initiated in 1964165. Censusing 
continued thereafter most years until 1985186 
when =porting of both flyway and ground count 
data ceased, presumably because of changes in 
traditional flight patterns following release of 
stock in nearby K. Ainahou from 1972/73 to 
1974/75 and a sharp drop in numbers following 
prolonged drought in the late 1970's and early 
1980's. 

Flyway and ground-count numbers of Nene 
recorded during yerus of census taking, together 
with numbers of released captive-reared stock 
and factors affecting the counts, are exhibited in 
Table 40. Total numbers shown in Table 40 
should not be taken to reptesent the size of the 
total island-wide population, but rather as a 
rough index, composed as it was of loosely 
formed post-breeding flocks. 

Analytical and interpretive values of the data in 
Table 4 1 are not only d i l u d  by the constant flux 
in the size and behavior of the summering 



Table 39 

Dead, Disabled or Emaciated Adult Nene Observed In or Near HDFG Study Areas 
Hawaii and Maui, 195415-198617 

198- 

v Found or 
Year Wild Released Un'rptd Reported Unknown or probable cause and action taken 

dead 
dead 

1 emaciated 
emaciated 

dead 
dead 
dead 

1 dead 
dead 
dead 
dead 

dead 
1 dead 

dead 
disabled 

dead 
dead 
dead 
dead 
dead 
dead 
dead 

escaped capture 
diagnosed acute; treated, sacrificed 
bacterial enteritis diagnosed 

dog@) suspected 

injured right wing 

unidentified predator 

dog+) suspected 
1984-85 1 dead -- 

Sub-total 1 30 3 31 dead 19 
2 emaciated 

*died in release pen 1 disabled 

196263 2 dead dog(s) suspezted 

1%3-64 1 emaicated deformed primaries; unreported fate 
1%4-65 1 dead collision with tree 
1%9-70 2 dead x 

1978-79 2 dead illegally shot 
Sub-total 6 2 7 &ad 1 

1 emaciated 



Table 39 (Cont 'd) - ~ o u n d  or 
Year Wild Released Un'rptd Reported Unknown or probable cause and action taken 
1%8-69 2 dead mongoose suspected 

2 emaciated vitamin deficiency; treated; died 
1%9-70 1 dead egg "miscarriage" suspected 

1 dead x 

1978-79 1 dead illegally shot 
Sub-total 4 3 5 dead 1 

1973-74 1 dead collision with release pen 
1 disabled weak legs; captured, sacrificed 

1974-75 1 4 dead 1 verified, 4 reported hit by cats 
Sub-total 3 4 6 dead 

1 disabled 

*died in release pen 

dead 
dead 

emaciated 
emaciated 

dead 
dead 
dead 
dead 
dead 
dead 
dead 
dead 
dead 

disabled 
dead 
dead 
dead 
dead 
dead 
dead 
dead 

mongoose suspected 
X 

X 

X 

X 

"deficiency" diagnosed 
X 

X 

violent storm 
X 

X 

X 

X 

x sent to Honolulu; unreported fate 
X 

X 

X 

X 

X 

X 

X 



Table 39 (Cont'd) 

Found or Year Wild Released Un'rptd re orted Unknown or probable cause and action taken 

1977-78 1 dead x 

1979-80 1 dead entanglement, starvation 

1 dead 

1 dead 

collision with car (NPS 
Hdqs. area) 

dog(s) suspected 

1 disabled tat removed, released 
Haleakala NP 

1 disabled infection treated, released HNP 
1 dead x 

1985-86 1 dead collision with cat (Haleakala 

Subtotal 40 35 dead 20 
3 disabled 

2 emaciated 
Grand 
Total 

83 12 84 dead 41 

7 emaciated 
5 disabled 

1 



Table 40 

Nene Observed in Summer Flyway Area 

Kipuka Ainahou - Puu 00, Island of Hawaii 

Captive-Reared Maximum 
Stock Released Ground Count 

Report Island-wide Kipuka M .  Wild Captive Total Count 
Year Total Ainahou Flyway Count Reared Reared Counted Factors* 

24 24 

1987-88 32 

Total. 1J06 

( ) - calculated or inferred 
*Weather and Opcmtion Factors Rcportcd To Have Affected Year-teYear Comparab'ity of Nene Count Data 

1-drought-change in distribution 
2-drought-reprodutlon deficiency 
3-rainfall-reproduction success 
4-fogIrain-census handicap 

5-fogjrain-change in behaviour 
6-rmnOr operational deficiency 
7-maj01 opratiod deficiency 
8-released stock-change in bchaviow 



population, but by the concurrent annual release 
of highly variable numbers of captive-reared 
stock totaling more than 1,400 New during the 
29-year 1959160-1987188 period considered. 
Release of more than 200 captive-reared stock in 
Kipuka Ainahou near the census viewpoints 
along the Saddle Road during the 3-year 1972p3 
to 1974175 period was observed to be pdculat- 
ly disruptive of traditional flight patterns. Final- 
ly, census inconsistencies caused by the weather 
and opmtional deficiencies debase comparative 
values of the data still further. 

Nevertheless, the data in Table 40 exhibits 
several noteworthy characteristics. For ex- 
'mple, while the counts obviously cannot be 
literally interpreted as a reflection of island-wide 
population size, it seems clear from the numbers 
counted and lack of similar flocking elsewhere, 
that the Kipuka Ainahou - Puu 00 Flyway counts 
made a significant contribution to what may now 
be recognized as the last remaining traditional 
flocking behavior of island-wide population seg- 
ments. Another characteristic worth noting in 
Table 40 is the relative frequency with which 
wild-reared stock outnumber those of captive- 
reared origin in ground counts. Although it is 
clear that the data are not comparable in all cases, 
the fact that wild-reared birds outnumbered c a p  
tive-reared stock in 10 of 15 examples, seems 
signiiicant. This is particularly true considering 
the hundreds of captive-reared Nene which had 
been released. 

Further examination of the data in Table 40 
reveals that the average number of Nene counted 

increased for a period of some 17 years from 
inception of census in 1955156 through 197 1/72, 
presumably as a result of the constant liberation 
of captive-reared stock in the wild. However, 
this is the period in which wild-reared in- 
dividuals outnumbered captive-reared stock by 
the widest margins. After 197 1/72 when Flyway 
flocks declined appatently (due to the shift in 
behavior caused by release of stock at Kipuka 
Ainahou and lakr, prolonged drought), propor- 

tions of captive-reared stock in flocks observed 
on the ground rose. 

While data ate not available which enable reli- 
able estimation of the total island-wide popula- 
tion, some insight regarding the size of the total 
breeding populationmay be calculatedby adding 
together the number of pairs found annually with 
nests or young in each release area. When results 
are compared with the adjusted potential 
cumulative population of breeding stock avail- 
able, as in Table 4 1, increasingly large discrepan- 
cies are readily apparent, pointing up the 
apparently heavy mortality ates of the released 
stock. 

For example, a maximum of 10 breeding pairs 
were tallied in Keauhou alone in 1958159. How- 
ever, despite annual releases (adjusted for delay 
of breeding potential) of a totalof 598 captive- 
reated stock in all 4 release ateas, doubling (21 
paits) of the observed breeding population was 
not achieved until 14 years later, in 1972/73. 
While the total observed breeding population 
doubled again (42 pairs) the following yeat 
(1973/74), the observed breeding population 
continued to decline irregularly to pre-release 
levels over the following 14 years despite pcri- 
odic releases of significant numbers of captive- 
reared stock 

Maui 
Observations of released (banded) captive- 
reared Nene and theit (mbanded) progeny were 
recorded in the area of Paliku, Mad, with greater 
seasonal and year to year consistency over a 
longer period of time than in any of thc 4 release 
areas on the island of Hawaii. The resulting bank 
of mmrded information permits reliable projec- 
tion of total population size provided the proper 
computations applied. The following ac- 

count of the technique utilized is extracted from 
the 198018 1 Federal-Aid report, while the result- 
ing 10-year population projections ate taken 
from the most recent 1987188 report, as follows: 

The high count of 52 nene was classified as 
23 banded, 19 mbanded and 10 in flight. 



Table 41 

Potential and Actual Breeding Population 

Island of Hawaii, 1956157-1987/88 

Potential Breeding Mates 
No. of Wild or Capt ive-Rd 

Breeding Pairs Observed 
Total 

Ysar Rolcascd Keauhou Keauhou-2 Kahuku K.Ainahou Total Total 

1987-88 32 1506 1400 2 5 7 
Total 1506 203 28 26 41 298 

'sswming breed@ potcntid to start the 3rd year following r c l w  and 
continuing lmintcrmpted for 15 yeam 

'drought-production deficiency 

2cold-production deficiency 

3rain-production efficiency 

'minor operational dcficicncy 
5 ~ j o r  o p t i d  dcfcimy 
( )- inferred 



The calculated banded to unbanded ratios 
were 55 percent banded and 45 petcent un- 
banded. The mean banded to unbanded 
ratios based on the results of the monthly 
count computed to 6 1 percent and 39 per- 
cent respectively. A total of 79 (different) 
nene could be accounted for during this 
report period. By applying the mean 
banded to unbanded ratio and the total num- 
ber of banded birds to the Lincoln index, a 
population estimate of 130 nene was o b  
taihed. Comparatively, population estimates 
for the previous 2 years were 106 in 
1978179 and 118 in 1979180. The popula- 
tion estimates indicated a rising trend over 
the 3 yeats ... 

Population estimates 
106 
118 
130 
108 
112 
119 
128 
129 
- 
104 

12. Nene Seen Outside Sanctuary Boun- 
daries (1960-1988) 

While Nene observed outside boundary study 
areas have already received scattered and ia- 
cidental mention, it is useful to review these 
records in chronological context with others 
reported in the literature, as follows: 

Island of Hawaii 

Keauhou-2 Area: 
Distant movement from Keauhou-2 was first 
noted in 1961162 when a single escaped Nene 
from the May/June 1961 release was seen 
repeatedly many miles away in Waimea (98). 

Subsequent field checks of 42 released in 
1963164 were said to have attained "good disper- 
sal", with a few - one a v q  emaciated goose 

with crooked primaries - b e i i  seen miles distant 
on Huehue and Horseshoe One Ranches (171). 
A pair from the group of 19 released in April 
1965, was found frequenting a 2-mile stretch of 
the Holualoa Road some 14 miles from the 
release site during the entire month of June. This 
individual became very tame, being captured by 
boys. Later it was confiscated and retumed to 
Pohakuloa (228). 

In 1968/69, HDFG reported that a Nene released 
at Keauhou-2 in 1962 was observed by Parker 
Ranch employees some 18 miles distant in the 
Waikii area (1293). An urrreyorted number of 

some 33 released on 22 April 1%9 were seen 
later around the summit of Hualalai and at water- 
holes in Huehue Ranch, 5 to 7 miles away (172). 

Dispersal of captive-reared Nene released at 
Keauhou-2 continued long after the initial libera- 
tions. HDFG Federal-Aid reports cite 4 to 6 
banded Nene, suspected of having been released 
at Keauhou-2, seen by the caretaker at Puu 
Waawaa Ranch duting the 1969/70 period (21 1). 
A group of 4 adult banded Nene and 2 two-to- 

thtee month old unbanded goslings with parents 
from the April 1%9 release group in Keauhou-2 
were also observed (2 February 1971) on Puu 
Waawaa Ranch (212). Two banded Nene were 
seen on the jeep road above the upper end of 
Kaloko Mauka Road near Kona, where they 
allowed approach to within 5 feet on 29 January 
1978 (229). 

Some released Nene appeared to h u e n t  distant 
habitats far from the release site years later. For 
example, an unbanded gander and a 1976 
Keauhou-2 released goose were sighted 
repeatedly on Puu Waawaa Kanch during the 
1983184 period (21 3). Of some 1 1 Nene sighted 
in Puu Waawaa Ranch in 1984185 some 6 were 
unbanded, combinations on 3 indicated lost 



bands, while rings on 2 showed that they had 
been liberated in Keauhou-2 in 1976 (214). 

Kahuku Area: 
Prior to liberation of captive-red stock in 
Kahuku in 1966167 there seems to be only one 
prior observation of Nene in adjacent lowland 
areas - a single unbanded bird - "probably" a 
year-old female, observed to remain on 
Kapapala Ranch most of November 1961 (63). 
Post-release history of Nene liberated in Kahuku 
Sahctuary revealed, like those released in 
Keauhou-2, a minority with a marked desire to 
move to adjacent lowland areas, many atypical 
of their natural habitat. In reporting period 
1967168, a pair from the May 1967 release was 
reen for several days along the Belt Road at 
Naalehu and Kiolokaa (356), and an individual 
liberated that same year was observed for several 
w e b  in Pahala Plantation sugar cane fields 
(374). The following year, in 1968169, a gander 
from each of the 1968 and 1969 release flocks 
was captured at unreported locations and 
retumed to Kahuku for re-release; two bthers 
were captured by a school bus driver and student 
(one each) possibly in Pahala; while 3 from the 
1968 and 1969 release flocks were seen in a 
Hawaiian Ranch pasture below the town of 
Pahala (357,375). 

Keauhou Area: 
Except for the proclivity of captive-reared stock 
liberated in Keauhou Sanctuary to move to the 
Kipuka Ainahou - Puu 00 area during the sum- 

mer months, there m e d  to be only 1 distant 
movement. In 1968169, an individual originally 
released at Keauhou was captured at Punaluu 
Black Sand Beach with a throw-net and retumed 
to Keauhou for re-release (373). A few years 
earlier, in 1967168, a farmer familiar with Nene 
repotted a pair in a 100-acre papaya fann at 
Kalapana, but HDFG awmmed that these birds 
were fran H. Shipman's flock at Aim Hou (then 
an in-holding in Hawaii Volcanoes National 
Patk) since the fiock was frec to roam at will 
(1030). In another example of sttaying, though 

not involving Nene lmown to be released in 
Keauhou, a goose from Hawaii Volcanoes Na- 
tional Patk was observed at the self-fceder in the 
Kahuku Sanctuary in 1985-1986 paited with an 
unbanded gander. This pair was later seen by 
National Park personnel in Kapapala Ranch 
(393,866). 

Nene, presumably those released in Keauhou 
Sanctuary (or their progeny), are frequently 
repotted in Hawaii Audubon Society Christmas 
Bird Counts in and near Hawaii Volcanoes Na- 
tional Park. In or adjacent to the Park at mid- 
elevations various cmnpliers tallied 2 Nene seen 
on Keauhou Ranch and Volcano Golf Course in 
1972, and 4 on Keauhou Ranch in 1973 (416, 
417). The same year, van Riper m(1973) com- 

mented that Nene were found "frequently" on the 
eastern slope of Mauna Loa, but he did not 
specify dates or locations (76). 

H.E. Smith (1974) observed 8 Nene swimming, 
presumably on a stock watering pond, in 
Keauhou Ranch at 5,380 fi. el. on 17 June 1974 
(418) - one of the few observations of Nene 
actually in the water. Katahita (1978, 1979, 
1985) reported 1 or 2 Nene seen during the 
Christmas Counts of 1978 and 1980 in Keauhou 
Ranch, and (once) on the crater rim of Kilauea 
(419-422). Taylor (1982), compiler of the 1981 
Christmas Count, recorded Nene seen at the fd-  
lowing locations: 3 on the hike through Kipuka 
Puaulu, along the Chlf  Course, and past adjacent 
areas; 2 on Kilauea crater rim neat Thurston 
Lava Tube, and 2 along Transect 30 in Keauhou 
Ranch (423-425). Katahira (1985, 1986) and 
Williams, et a1 (1987), accounting for Christmas 
Counts conducted from 1982 to 1986, logged a 
total of 33 Nene seen in the same mix of areas as 

those r e p o d  by Taylor (l982), (426-432,1917, 
1018). 

In a recent observation at a lower elevation in the 
Park, Taylor and Hoffman (1989) reported that a 
flurry of tour aircraft activity caused part of a 
flock of 18 Nene to discontinue social activity 



and depart Kipuka Kahalii near Mauna Ulu on 5 
December 1988 (1028). 

At higher elevations in Hawaii Volcanoes Na- 
tional Park, along the Mama Loa Trail ranging 
from 6,600 to over 8,200 ft. el. adjacent to 
Keauhou Sanctuary, observers on Christmas 
Count surveys - and during the course of hiking 
at other seasons - frequently reported seeing 
Nene. U.S. Fish and Wddlife Service files con- 
tain records of 2 Nene seen flying at 8.000 ft. el. 
along the Mauna Loa Trail on 5 June 1972 (984), 
and 2 flushed at about 7,900 ft. el. along the Trail 
on 15 August that same year (985). Gagne 
(1973) included in the 30 December 1972 
Christmas Count 4 Nene seen along the Mama 
Loa Trail from 6,600 to 8,000 ft. el. (986), while 
McKinnon (1974) reported seeing 2 a quarter of 
a mile north from the end of the Strip Road about 
20 September 1974 (987). 

S. Conant d birds in Hawaii Volcanoes 
National Park and adjacent areas from 1972 to 
1975, repotting 3 Nene observed per 40 ha. with 
46 peatent occmence frequency in monthly cen- 
suses of subalpine scrub (transect 9), and none 
(0) seen in eight censuses in the tree line ecosys- 
tem duting the same period (988,989). At lower 
elevations during the same period Conant found 
less than 1 Nene per 40 ha. with only 8 percent 
occurrence frequency in monthly censuses of 
lower mountain parkland (transect S), and the 
same results in monthly censuses of upper moun- 
tain parkland (iransect 7) (1015, 1016). During 
the same general 1973/74 period, Mull (1975) 
tallied 2 Nene d on the rim of Kilauea 
Crater during the 1974 Chtishnas Count (1014), 
and HDFG commented on the fate of a Nene 
given to the Patk Service for release in the lower 
elevations (101 3). 

Katahira (1978,1979) reported 4 Nene counted 
along Mauna Loa trail from 6,600 to 8,200 ft. el. 
during the 1977 Christmas Count and 1 along the 
same stretch of trail duting the 1978 Count (990, 
991). For the 1982 and 1983 Christmas Counts, 

Katahita (1985) tallied 2 Nene counted each year 
along the same section of trail (994,995), while 
Williams et a1 (1987) again tallicd 2 Nene in the 
same general area during the 1985 Count (996). 

Nearby, in KULANI quadrangle, HDFG 
reported that during the 1965166 report period a 
pig hunter brought in a red plastic band removed 
from the carcass of a dead Nene found in the 
Upper Waiakea Forest Reserve (851). The band 
identified the catcass as a captive-reared in- 
dividual originally released at Keauhou in April 
1961, and last seen at the edge of Kipuka 
Kekekaniho (due west of the cabin), mated to an 
unbanded gander (no date) (85 1). 

S. (hunt also conducted bird censuses during 
the 1972-1975 period in KULANZ: quadrangle, 
seeing less than 1 Nene per 40 ha. with 3 1 percent 
occurrence frequency on monthly counts in 
upper Keauhou Ranch (tramect 92), but seing 
now on sirnilat monthly counts in Kilauea Forest 
Reserve (ttansect 91) (852, 853). After corn- 
municating with F.L. Carpenter and R.E. Mac- 
Millen, Conant stated that they had observed a 
flock of about 15 banded Nene several times 
weekly during July and August 1974 usually 
feeding it1 pastures near Keawcwai Camp (which 
Conant herself observed in addition to oc- 
casional sightings of single pairs feeding in pas- 
tures or near cattle watering holes above ca. 1400 
m. (4,600 ft.) on Keauhou Ranch) (854). 

Added to the above observations, Katahira 
(1978) logged 6 Nene censused on the 1977 
Christmas Count in the Kulani Project (transect 
28 mauka) (855), while 9 years later Williams et 
al(1987) tallied 2 during the Count in 'Kulani" 
during the Christmas Count of 1986 (856). Pyle 
(1988d) stated that 2 Nene were seen at the 
Kulani Coff~~tional Facility on 23 November 
1987 (857). 

It is not surprising that most Nene sightings 
outside Keauhou Sanctuary since 1959 have 
been made in Hawaii Volcanoes National Park 



immediately adjacent to their principal breeding 
ground in Keauhou Ranch. Dunmire (1%1) 
stated that this species was occasionally s e n  
along the Mama Loa trail between 6,600 and 
7,000 ft. el. (938), the identical rematk (939) 
made later by vntl Ripcr III (1973). Some 17 
HDFO and NPS records of Nene seen in the Park 
adjacent to Keauhou Sanctuary from 1964165 to 
1978 bear testimony to the importance of Park 
habitat during this period (940-956). After 1978 
however, during the drastic New population 
decline which occurred in Keauhou Sanctuary in 
the 1980's, observations of Nene in adjacent 
Park areas dropped off steeply. 

Some 25 miles to the northeast of Hawaii Vol- 
canoes National Park at H. Shipman's seaside 
Keaau Ranch, HDFG gave the Shipman Estate 2 
pairs of Nene originally intended for release into 
Keauhou Sanctuary that yeat (1983/84) for the 
establishment of a breeding colony at Keaau 
(1270). A young gander, presumably produced 
at Pobakuloa, was also released on the Shipman 
Estate in Keaau in 1985186 (127 1). 

At a higher elevation some 20 miles to the west 
of Keaau in the Waiakea-Uka area of Hilo, 
HDFG reported that in 1986187 an unbanded 
Nene was captured and turned over to Dr. Renata 
Gassman-Duvall at Pohakuloa for examination. 
It was an older 5+ year bird with a slipped tendon 
that caused its right foot to turn outward. It was 
an old injury and there was no remedy for its 
ailment so it was re-released along the Saddle 
Road in company with other Nene (1268). 

Kipuka Ainahou Area: 
Still farther west and higher in elevation, in the 
Saddle area, Nene were ohserved in Kipuka 
Ainahou for a number of years before captive- 
reared stock were released in 1972p3. The first 
evidence of breeding discovered by HDFO 
biologists was a brood of 4 by wild parents 
observed in 1964165 (1 110). The following year 
in 1965/66, an uxmmwssful nest by a wild pair 
was located (1 11 1). Thtee 314 grown guelings 

were reported in Kipuka Ainahou by an archery 
hunter in March 1967 (1112). Four Nene were 
olwerved at Pmm Omaokoili in 1968169, but no 
further sightings or reports of Nene in the area 
were recorded in Kipuka Ainahou until after 
captive-reared Nene were released there in 
1972/73 (1 113-1 116). More recently, Nene have 
been observed flying in the Saddle Road area 
near Puuhuluhulu - 11 on 21 June and 9 on 26 
June 1986 (Pyle 1986) (1117, 1118). For the 
subsequent history of Nene observed in Kipuka 
Ainahou and the Puu 00 flyway (1229-1265), 
readers are referred to the appropriate sections of 
the text in NENE RESTORATION PROGRAM 
(1949-1988). 

HDFG's Pohakuloa Propagation Facility locat~tl 
in the southeast comer of AHUAMOA quad- 
rangle, was the scene of much Nene traffic 
during the 1960-1987188 ptriod. Readers wish- 
ing to review the history of captive-reared Nehe 
produced there from 1949150 to 1987188 are 
referred to the text in NENE RESTORATION 
PROGRAM (1949- 1988). Supplementary ob- 
servations of ailing Nene taken to Pohakuloa for 
treatment and free-flying birds returning of their 
own volition - often duplicating records cited 
elsewhere - are beyond the scope of the present 
work. However, readers wishing to review such 
records are referred to serial numbers 1294-1 321 
in the Appendix. 

Some miles to the west in the Waikii area, HDFG 
in 1%2/63 recorded an unbanded individual a 
considerable distance ftom any areas known to 
be frequented by Nene (1292). Not too far away, 
near Kemole cabin, 4 Nene wen observed in 
September 198 1 during HDFG's feral sheep and 
goat eradication work, but this seems to be the 
farthest north Nene have been recorded along the 
west slope of Mama Kea (1 327). 

Island of Maui (1960-1988) 
While the behavior and movement of captive- 
reared Nene on Maui was addressed previously, 
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it is useful to review such records in chmnologi- 
cal wntext with others reported since 1959. 

Some 35 Nene - 30 raised in England and 5 
reared at Pohakuloa - were released in Haleakala 
Crater, Maui, in July 1962. Although most of 
these captive-reared individuals appeated to 
adapt to the Crater initially, widespread wander- 
ing soon became apparent. On 28 January 1963, 
a male not seen at Paliku since 1 October 1962 
was captured about 15 airline-miles distant by a 
rancher at Kokomo (1350). Feeding and water- 
ing the 1962 group was discontinued on 1 April 
1963, after which 2 Nene were seen at Kaupo 
Gap about 4 miles away fiom the release pen at 
Paliku, on 26 June 1963 (1 389). Various reports 
of 1962-released Nene seen ia the general area 
extending from Haiku to Pukalani and Makawao 
continued to wme in during the balance of 1963 
(135 1). 

Although some 397 Nene were released at Paliku 
during the 10-yeat 1%1/62 to 1972p3 period, 
widespread wandering on Maui seems not to 
have been reported. Whether this appatent gap 
in the records represents a lack of distant move- 
ment or a recording failure is not known. 
Anonymous authors (1974,1975) did, however, 
report that in 1973 and 1974 a total of 6 goslings 
were hatched by two breeding pairs confined to 
pens in the National Patk Headquartem area high 
on the slopes of Haleakala (1359-1361). 

Sometime later, Joyce (1974) reported that Nene 
sometimes wandered down about 4 miles from 
Paliku thtough Kaupo Gap to the Seven Pools 
atea in Kipahulu Valley where they stayed most 
of the summer, and where at least 2 pairs unsuc- 
cessfully attempted to nest (1390). Joyce's note 
was comborated in part by Hansen (1975) who 
repotted that Nene were seen on a hike from 
Paliku to Kaupo Village and Seven Sacred Pools 
on 24 August 1971 (1347). 

In September 1975, a hiker's report of 9 Nene 
along the southern slopes of Haleakala in the 

Kahikinui area, was verified (1382). Ralph 
(1977) reported that 3 clutches of 5 eggs laid by 
the captive NPS flock failed to had l  durirlg the 
1976177 breeding season - the dry weather being 
blamed (1362). On 12 July 1977 a farmer at 
Kihei caught a 1976-released Nene and turned it 
over to HDFG who re-released it in the Paliku 
area (1354). A few months later, a second Nene 
was caught in an unspecified area and returned 
by HDFG to the Crater (1336). 

In 1977178, a September 1976-released Nene 
was sighted on Kaupo Ranch, people living in 
the area reporting that this particular individual 
had been observed in the area for nearly a year, 
and on several occasions was seen in the com- 
pany of another bid (1391). HDPG reported 
that since early fall of 1977, reports of Nene near 
the Kahua hunter's cabin and the "Baseball 
Patk" area became quite regular at approximate- 
ly the same time each year. Thorough search of 
these areas produced no evidence of attempted 
nesting or expansion of range but rather that on 
most occasions these Nene did not remain in the 
area for more than a week (1383). During the 
same 1977178 period, 3 Nene were seen in flight 
below Kahikinui farest in the Waiopai area, 
Haleahla Ranch; 2 were observed near the 
Kahua hunter's shelter during several suvey 
trip into the Kahua and Kahikihui areas, and 
other Nene were heard but never located below 
the Kahua hunters' shelter (1384-1386). In 
Novemk 1978, while manning the Kula hunter 
check station, a pair of Nene was sighted on 
several occasions flying over the Kula Game 
Management Area. Several follow-up investiga- 
tions indicated that these b i d  were not per- 
manently established but rather that the sightings 
represented frequent rnovcment outside the 
Crater area prior to the start of breeding season 
(1374). The following year, 1978p9, HDFG 
investigations of similar flights outside 
Haleakala Crater led to the same wnclusion 
(1349,1387). However, on 25 June 1980, a pait 
of 1977 Hawaii released birds was seen attending 
2 fledged young in the "Ball Park" m, but a 



week later these binds were not seen there (1378). 
It is not known for certain whether the term 
"Hawaii released" means that the parents were 
raised on Hawaii for release on Maui or whether 
they were both raised and released on Hawaii. 
Without explanation the possible significance of 
the statement is lost. 

HDFO reports summarized for the 1975-1980 
period contain the same, if not identical, infor- 
mation as just indicated (1352, 1355, 1377, 
1392). Since appatently identical records cannot 
be checked for duplication they are not repeated 
here. 

P. Banko (1982) found that only 36 percent of the 
clutches by pairs in confined pens in the Hdqs. 
area, Haleakala National Patk, hatched at least 1 
gosling whereas a success rate of 49 percent was 
achieved in large open-topped pens ia natural 
surroundings in Hawaii Volcanoes National 
Park; a comp&n of fledging success found 
only 76 goslings fledged from 72 clutches in both 
Patks - 19 from Haleakala and 57 from HAVO 
(1363). 

The U.S. Fish and Wildlife S e ~ c e  (1983) sum- 
marized the production record of captive Nene 
maintained by the National Park Service at 
Haleakala, calculating that 16 had been raised 
and released at neatby Hosmer Grove in the 10 
year period 1973-1982 (1364). 

HDFG biologists reported that Nene continued 
to be seen and heard in the Kahikinui Game 
Management Area during October and Novem- 
ber 1982, but did not attach any significance to 
these records beyond those already expressed 
(1388). 

Pyle (1987~) stated that numerous Nene were 
observed at paliku cabin in the spring of 1987, 
same 24 (including 8 goslings) being counted on 
6 May, the largest count made (1369). Pyle 
(1988f) also noted that 2 unbanded adults with 2 
full-grown young were reported on the 
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Halemau'u trail, Haleakala Crater rim on 6 May 
1988 (1370). 

Islands of Lanai, Molokai, Oahu, Kauai 
and Niihau 1960-1988 

Nene do not seem to have been recorded on 
Lanai, Molokai or Niihau during the past 29 
years; however, Kaiakapu (1987) reported that a 
small flock and a nest were confiscated on Oahu 
on 14 January 1987 (1413). He further indicated 
that the flock of 2 adult paits and 4 juveniles, 
including a nest with 3 eggs, were "found held" 
and were takcn to the Honolulu Zoo for tem- 
porary holding and examination. The owner of 
the flock reported that he captured the original 
pair at a stock (watering) pond in Makaha Valley. 
No leg bands or neck collm were found on any 
of the Nene indicating a wild stock whose 
parents may have derived from a captive stock 
years ago, according to Kaiakapu (1987). 

Due to their new environment and the possibility 
of nest abandonment, the eggs were artificially 
incubated along with 2 additional eggs which 
were laid in the holding pen the following day. 
After a period of 31 days (average incubation 
time), none of the eggs hatched. Zoo personnel 
continued to incubate and monitor (the eggs) 
daily for 5 more days but, despite all efforts, the 
work was unsuccessful. It was later agreed to 
allow the Nene to remain at the Zoo as their new 
permanent home. This will provide an oppor- 
tunity to introduce the Waianae flock to the Zoo's 
captive flock and p i b l y  increase the genetic 
traits of future offspring (Kaiakapu 1987). 

Records of Nene on the island of Kauai from 
1960 to 1988 include Sears (1975) account that 
6 were censused in the 15 December 1974 
Christmas Bird Count in the lagoons along the 
north fork of the Wailua River at Paradise 
Pacifica (1418); however, this count was dis- 
puted by Zeillemaker (1975) who stated that "no 
geese (Nene or Canada) should be included on 



the 1974 Lihue Christmas Bird Count at Paradise 
Pacifica (1419). 

Pyle (1987a) reported that 5 banded Nene from 
a captive flock at Kipu Kai turned up 11 lan. 
distant at Ahukuni Landing on 3 Nwtmbcr 
1986, and that after a newspaper story solicited 
observations from the public, sightings of free- 
flying Nene - the fitst -wild" Nene reported from 
Kauai - were sighted in 5 other localities in 
southeast Kauai (1428). Next, Ten Bruggencate 
(1986) reported on 14 December 1986 that 
"about 5 . .. of roughly 15 .. . were seen recently 
... in the Lihue area and around Mahaulepu on 
the south side ... flock originated from a freed 
captive flock at Kipu Kai ranch of the late Jack 
Watcrhouse . . . first acquired from Herbert Ship 
man on Hawaii ... " (1420). Then, Wliams et a1 
(1987) logged 17 seen at Kipu Kai on the 20 
December 1986 Christmas Bird Count (1429). 
Lastly, Pyle (1988b) stated that 1 &-flying 
Nene, presumably from the banded releases 
prevously reported, was seen at Smith's Tropical 
Gardens in Kapa'a, and another on a pond near 
the Lihue Airport, bdh on 30 December 1986 
(1426,1440). 

In 1987, HDFG (T. Telfet p. comm.) logged 
an utlconfimred helicopter pilot report of Nene 
seen at Nualolo Aina on the Na Pali Coast on 13 
January (1422). Later, T. Telfer and T. h t t  
visited Kipu Kai Ranch on 24 September and 
counted 4 adults in old pens, 4 adults on the "East 
Beach", and 4 adults in the Kipu Bridge PastUte 
(HDFG 1 July 1987-30 June 1988 report) (1443- 
1445). T. h t t  determined that the Kipu Kai 
Nene came from "Carlsmith stockat Puuwaawaa 
Ranch, which in turn came from the Shipman 
flock at Ainmhou Ranch at Kilauea, Hawaii", and 
that these individuals "were apparently of 
lowland origin" (1442). HDFa (1 July 1987-30 
June 1988 report) also contained much valuable 
information on reproductive success, movement 
and population status of this incipient semi-wild 
flock on Kaua. (see  append^^ 1414,1446). 

Reports of Nene movement to other of 
Kauai were logged later in 1987 (HDFG 1 July 
1987-30 June 1988 report), as follows: an adult 
seen at Barking Sands, Pacific Missile Range 
Facility, on 30 September (1427); 4 adults ob- 
served at the Kauai Community Collcge (Puhi) 
on 2 Oct. (1447); 4 banded adults spotted at 
Mahaulepu on 4 October (1430); 4 adults 
reported at Ulu KO Subdivision, Lihue, on 5 
October (1448); species noted regularly in 
Aweoweonui, Mahaulepu, on 14 October 
(1449); 1 adult seen neat rock cliffs at Polibale 
Beach on 22 October (1423); and 4 adults again 
seen in Ulu KO Subdivision, Lihue, on 23 Oc- 
tober (1450). Nine were counted in the Lihue 
area for the fitst time in the Chtistrnas Bird Count 
of 1987 (qrle 1988g) (1441). 

Records of continued breeding success and 
movement of the Nene flock on Kauai continued 
to accumulate in 1988. Telfer (1988) reported 
that, with the assistance of Mrs. Karen Caires of 
Kipu Kai Ranch, 3 nesting paits were monitored 
with 2 pairs producing 2 goslings each (1 drown- 
ing later), and a third pait hatching 6 goslings 
duringtheJanuatytoMarchperiod(1431). Pyle 
(198&) reported that 2 nests produced 11 gosl- 
ings at Kipu Kai in early February (1434), and 
that the sighting of 2 more juveniles during the 
March to May period raised to 10 the total num- 
ber fledged in 1988 (Pyle 1988b) (1433). 
Meanwhile, T. Telfer, K, Caires and R. Rice 
reported sighlings on Kipu Kai Ranch as follows: 
2 adults and 2 goslings on East Beach, and 2 
adults and 6 goslings near the Manager's 
Residence on 8 February (1451, 1452); 1 dead 
gosling found in water tank, 2 adults and 6 gosl- 
ings near the Manager's Residence, plus 2 adults 
and 2 goslings 314 mile west of Kipu Kai on 17 
Match (1453-1455); and 3 noted frequenting 
Residence No. 2 on 25 March (1456). 

Movement of Nene to more distant locations was 
noted by HDFG (1 July 1987-30 June 1988 
report) in May, as follows: a pair seennear Pooku 
Stables, Princeville, on the 5th (1424); 2 seen in 



Ulu KO Subdivision, Lihue, on the 12th (1457); 
5 seen in flight over Mahaulepu, and 7 to 8 flying 
at Menehune Fishpond. Nawiliwili on the 26th 
(1435,1458); 5 observed in Aweoweonui Valley, 
Mahaulepu, on the 27th; and 7 seen mauka 
Kilohana Crater on the 28th (1425). 

Later in 1988, HDFG (1 July 1987-30 June 1988 
repo~t) logged a few more occurances, as fol- 
lows: 2 captured and banded at Niumalu (Lihue) 
and released at Kipu Kai Ranch 26 July (1459); 
8 seen at =dinha Stadium baseball field, Lihue, 
on 28 July (1460); 8 seen regularly at the Grove 
Farm rockcrusher scale, Mahaulepu, on 5 August 
(1437); flights of 3 and 7 seen regularly in 
Mahaulepu noted 9 September (1438); Nene 
"roosting" in dense bushes on bluffs between 
Mahaulepu and Kipu Kai for the month prior to 
1 October (1439); and a pait seen repeatedly on 
"Bird Island", Westin Hotel Lagoon, Nawiliwili, 
on 16 November (1461). 

13. Summary Conclusions: HDFG Field 
Data (1954155-1987188) 

Weather Factors 
Variable periods of extremely dry weather, a b  
d y  cold temperatures and/or severe wind, 
rain and/or hail storms were observed to adver- 
sely affect Nene populations in all =lease areas. 
Cold temperatures prevailing at altitudes ranging 
from 1585 m. (5,200 ft.) at Keauhou-2 to 1980 
m. (6,500 ft.) at Kahuku (the upper breeding 
range of Nene) increased the negative influence 
of expasure on reproductive success. Ateas 

listed in decreasing order of average breeding 
season rainfall (3-19 years of record) - Pal ib  
Kahuku, Keauhou and Keauhou-2 - appear to be 
ranked approximately in order of increasing ad- 
verse influence of drought on breeding success 
atld survival of liberated captive-reared stock. 
Overall, adverse weather factors appeared to in- 
fluence populations negatively about 28 percent 
of the time. Abortion of field surveys due to fog 
and rain at Kipuka Ainahou-hu 00, and severe 
wind, rain, and hail stom at Paliku resulted in 
noncomparability of data for some yeam. 

Operational and Reporting Deficiencies 
Failure to conduct established surveys and report 
year-to-year fmdings in a systematic manner 
seriously degraded the comparative value of the 
data collected. Underlying causes such as man- 
power shortage, sick leave, adverse weather, 
resignation, landowner lockout, work reassign- 
ment, promotion, study design failure, etc. were 
tabulated and judged as a major or minor in- 
fluence for each area and period of study. In a 
total of 139 report years, major inconsistencies 
were found 37 percent, and minor deviations 12 
percent of the time. Overall, when weather fac- 
tors were included, comparable data was judged 
to have been reported only about a third (32 
percent) of the time d&g study pcriods ranging 
from 16 to 32 years. 

Production and Release of Captive- 
Reared Stock (1949-1988) 

The total 39-year production of 1,948 Nene 
reared at the Pohakuloa Propagation Facility and 
subsequent release of 1,790 (92 petcent) in 4 
State New Sanctuaries, 2 National Parks, and a 
private ranch over the 1949150 to 1987188 period 
is shown. The 9-year chtw1101ogy of a cwpera- 
tive experiment involving liberation of 198 Nene 
reared by the Wildfowl Trust, Slimbridge, 
Fmgland and 7 raised by S. D i o n  Ripley, Con- 
necticut (USA) at Paliku, Haleakala National 
Park from 1% 1/62 to 1%9/70, is also shown. 

Behavior of CaptiveRemed Nene 
Released on Maui 

Of some 489 captive-reared Nene released on the 
island of Maui over the 17-year 1961162 to 
1977/78 period, 473 were liberated at Paliku, 
Haleakala National Park. Of the 473 liberated at 
Paliku, 268 were raised at Pohakuloa, 198 were 
reared by the Wildfowl Trust, Slimbridge, 
England, and 7 were raised by S. Dillon Ripley. 
Connectcut (USA). All were released by setting 



them free with food and water in a chicken-wite 
pen of about an acre (0.4 hectare) in size - the 
"gentle-release" method. This procedure per- 
mitted the released birds to re-establish their 
equilibrium after the stress of ttansportation, 
and, over a period of weeks or months, adapt to 
a new natural environment. 

Whlle the subject of adaptation behavior was not 
specifically targeted for study by HDFG 
biologists, their recorded notes were extracted 
from pertinent Federal Aid reports and arranged 
chronologically by topic for future reference, as 
follows: transport of captive-reared stock, be- 
havior in release pen, transition to free flight, site 
fidelity to release areas, releaseclass interac- 
tions, molting behavior, seasonal movements, 
inter-island movement, and the case of the "Blue 
Goose" and her mate, the "Maui Ganderw. 

Movement of Maui-released Nene to the island 
of Hawaii during the 13-yeat 1962 to 1974 
period is examitled in detail. Some 6 of the 65 
captive-reared Nene (9.2 percent) liberated in 
1962 and 1963 were seen later on the island of 
Hawaii; while none of the 226 released from 
1%9 to 1973 were apparently ever observed on 
Hawaii, perhaps indicating a degree of social 
unrest or maladjustment among the early 
pioneers on Mauai. There also appears to be a 
significant decrease in the average elapsed time 
between the last Maui sighting of the 1%2 and 
1%3 release gtoups and their first sighting on 
Hawaii (8.8 years average) and the average 
lapsed time interval of only 4.0 yeats between 
Maui-last and Hawaii-first sightings of the 1%4 
to 1968 release groups. Support was found lack- 
ing for the theory expressed in Federal Aid 
reports that Pohakuloa-reared Nene comprised a 
proportionately greater share of the one-way 
Maui to Hawaii migrants. 

Movement of Captive-Reared Nene 
Released on Hawaii 

Captive-reared Nene released on the island of 
Hawaii developed sienificantly different move- 
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ment patterns than their counterparts on Maui. 
In general, liberated Nene showed high site 
fidelity by remaining in the general atea where 
released. Of some 1,792 liberated, only about 
130 were sighted in areas other than where 
released and then, usually, were observed in ad- 
jacent release-areas. Only one was ever sighted 
later on Maui. 

Keauhou, with only 15.4 percent of the total 
captive-reared stock liberated, had 36.9 percent 
of the total numbers resighted elsewhere, result- 
ing in a higher release-to-resighted-elsewhere 
ratio (1:2.4) than any other release site. The 
greater tendency of stock released at Keauhou to 
be resighted elsewhere was due to the once tradi- 
tional post-breeding movement from Keauhou to 
the regularly monitored summer flyway area 
across the Saddle Road to the Puu 00 Ranch. 
Keauhou 2, Kahulcu and Kipdm Ainahou all 
possess identical release-to-resighting-else- 
where ratios of 1:0.9, 1:O.g and 1:0.9. As might 
be expected, Paliku, Maui, is last with a very low 
1:0.2 release-bresighting-ekwhere ratio. 

Release and Rearing Backgrounds of 
Wild-Breeding Nene 

Despite the non-comparability of data some 
years, comparison of background and breeding 
success of mated paim (including during periods 
of severe drought and/or non-release of captive- 
reared stock) yields insight on the potential con- 
tribution made to population growth by liberated 
stock, as follows: 

1. Periodic liberation over the years of 1,894 
captive-reared Nene - 350 at Keauhou, 348 at 
Keauhou 2, 404 at Kahuku, 319 at Kipuka 
Ainahou and 473 at Paliku - was initially fol- 
lowed (after a 2-yeat period for maturation) by 
temporary increase and then gradual or abrupt 
decline in numbers of breeding pairs observed in 
each area. 

2. Although similar numbers of captive- 
reared stock were released in each area, sub 
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sequent sightings of breeding birds varied wide- 
ly, from 406 in Keauhou (where wild pairs were 
originally present) and 322 in Palilru (where 
there were no wild pairs when releases were 
initiated), down sharply to 82 in Kipuka 
Ainahou, 56 in Keauhou 2 and 52 in Kahuh. 
While some of the difference between numbers 
of breeding birds sighted in Keauhou and Paliku, 
and those seen in other areas, may bc due to 
differences in the number and/or e f f ec t ivend  
surveys conducted, the spread of difference is so 
great that an increased rate of survival for stock 
liberated in Keaqhou and Paliku may be in- 
volved, given the pgh degree of site-fidelity 
displayed by this species. 

3. Of 367 observations of breeding pairs, 
whose rearing backgrounds could be deter- 
mined, 174 (47 percent) had been raised in cap 
tivity, 96 (26 percent) had originated from 
wild-reared stock, and 97 (26 percent) were of 
mixed captive and wild-reared origin. Thus, 
among pairs where backgrounds of both sexes 
were identified, captive-reared mates con- 
ttibuted 60 and wild-raised individuals 40 per- 
cent of total reproductive effort. (Yeat-to-yeat 
sightings no doubt included some observations 
of the same individuals). 

4. Of 97 observations of breeding pairs 
having mixed captive and wild-reared back- 
grounds, 60 (62 percent) were captive-reared 
ganders mated to wild-reared geese. Assuming 
ganders and geese were released in equal num- 
bers and matured at the same age, significantly 
fewer geese than ganders apparently survived. 

5. At Paliku, where there were fewer wild- 
reared individuals, the ratio of breeding geese to 
breeding ganders sighted was highest. Assum- 
ing both sexes were released in qua1 numbers 
and had the same visibility index, geese ap- 
parently tended to survive longer than ganders in 
Haleakala Crater than they did elsewhere. 

6. The release of 1,894 potential breeding 
birds resulted in only 482 sightings of captive- 
reared breeding mates. The ~ i ~ c a n c e  of these 
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comparatively few observations is increased by 
the fact that an unknown number of observations 
were year-to-year duplications. 

7. Breeding mates of wild-reared origin made 
significant contributions to potential population 
growth only at Keauhou, Paliku and Kipuka 
Ainahou (Puu 6677). Numbers of wild-reared 
breeding pairs at Keauhou dropped drastically 
after 1969/70, increased noticeably at Paliku 
after 1979/80, and remained relatively stable at 
Kipuka Ainahou throughout the study period. 
The possibility that the small nucleus of wild- 
reared buds originally at Keauhou could not 
compete effectively against much larger num- 
bers of younger artificially-fed liberated stock 
for a limited supply of natural foods cannot be 
ruled out. The last brcdhg stock of clearly 
wild-breeding ancestry appatently became ex- 
tinct in Keauhou shortly after 1969/70. 

8. Only two release areas were characterized 
by observations indicating greater percentages 
of exclusively captive-read brading pairs sccn 
than percentages of total stock liberated. 
Keauhou produced 39 percent of the observa- 
tions of captive-reared b e g  pairs from only 
18 percent of the total stock liberated, while 
Paliku exhibited 35 of the observations of cap  
tive-reated pairs h m  25 percent of the birds 
released. 

9. At Paliku, where there was initially no 
established wild population, captive-reared 
breeding mates formed in numbers roughly 
pportional to numbers of Connecticut- and 
PohaMoa-reared stocks liberated. Proportional 
numbers of bleeding pairs with English back- 
ground were not observed, supporting the con- 
clusion from movement studies that early 
releasea composed latgely of English-reared 
stock liberated in an otherwise Nene-free en- 
vironment, essentially dispersed and disap 

peated- 

10. Drought was confirmed as a major 
depressant of pait formation and/or breeding 
success. Non-release of captive-reared stock 



also acted to highlight depopulation in all areas 
except possibly Paliku andlor Kipuka Ainahou. 

11. The relative efficiency with which first 
generation wild-reared offspring might produce 
second generation breeding pairs (a ptere.quisite 
of population growth) cannot be projected be- 
cause the background origin of wild-teared gosl- 
ings is not identifiable after parent01 ties ate 
broken. Nevertheless, judging from examples of 
depopulation which are shown to follow tern- 
porary increases in population growth, oppr- 
tunities for first generation wild-& goslings 
to produce second generation breeding pairs ap 
pears to be zero in all ateas except possibly 
Palilol and/or Kipuka Ainahou. 

Fidelity of Captive-Reared Breeding 
Pairs to Area of Release 

Correlation of area-of-sighting with area-of- 
release records for 269 wild-breeding captive- 
teared individuals revealed that 262 (97 percent) 
had remained in the area where liberated. The 
high proportion of surviving captive-reared 
stock to breed in their release-aiea points up the 
high site-fidelity of this species. Five of the 7 
exceptions involved itldividuals which defected 
to Keauhou fKrm other release areas. 

Breeding Observations (1957/58 to 
1987/88) 

Comparative analyses of HDFa observations on 
breeding success and gosling survival resulted in 
the following findings and conclusiol~~: 

1. Release-areas ranked in order of total nests 
(and renests) found ate: Keauhou 147 (43 per- 
cent), Paliku 132 (40 percent), Kipuka Ainahou 
37 (11 percent), Kahuku 12 (4 percent) and 
Keauhou-2 10 (3 percent). 

Conclusion: While the above rankings no doubt 
reflect the relative proportion of search effort 
perhaps as much as actual nest production, all 
other factors being equal, biologists tend to 

spend the majority of their seatch time in the 
most promising areas. It is therefore concluded 
that, in the absence of data on man-hours spent 
searching for nests in each area, actual nest 
production in Keauhou and Palih, at least, out- 
ranked that in each of the rernainirlg 3 areas. 

2. Of 338 nests (and renests) found, 191 (57 
percent) were succesdul (at least 1 egg hatched), 
43 (13 percent) were abandoned and 23 (7 per- 
cent) were destroyed. Fates of 81 nests (24 per- 
cent) were unteportcd. 

Conclusion: The non-reporting of the histories of 
81 nests compromises any conclusions which 
might otherwise be drawn. 

3. Of 815 eggs found in nests in the wild 
whose fates were reported, 428 (53 percent) 
hatched, 145 (18 percent) believed fertile failed 
to hatch, 81 (10 petcent) were judged infertile, 
68 (8 percent) were destroyed by predatots and 
93 (1 1 percent) failed to hatch for other reasons. 

Conclusion: Ftom data on total nests and renests 
found, nest success and number of eggs which 
hatched (Tables 31-35), some 428 eggs (from 
338 nests and re-nests) hatched in 191 su~cessful 
nests, an average of 2.2 eggs per successful nest. 
When unsuccessful nests are included in the 
computation, an average of only 1.3 eggs 
hatched per nest found. 

4.Of458 sightings of breeding pairs only 173 
(38 percent) were accompanied by goslings. 
Conclusion: Given the fact that most surveys 
were conducted after hatching of early nests, the 
comparatively few pairs sighted with goslings 
suggests that man). pairs did not breed and/or 
were unfruitful in t e r n  of gosling survival, or 
were from overlooked nests. 

5. Of 173 sightings of goslings reported, in 
only 63 (36 percent) of the observations were the 
goslings acco~npanicd by paTents from known 
nests. 

Conclusion: That only about a third of the gosl- 
ing sightings included adults from known nests 



suggest that most pairs nest outside time and/or 
area limits of search. 

6. Of 262 ageclassified goslings reported, 87 
(33%) were 0-5 weeks old, 16 (6%) were 6-7 
weeks of age, 49 (19%) were 8-12 weeks old, 
while 110 (42%) had fledged. 
Conclusion: The practice of estimating ages of 
goslings using various time spans (such as 3-4 
weeks) complicates analysis by creating over- 
lapping periods of comparability. These factors, 
together with those related to mobility and 
visibility of family groups, coafounds drawing 
of valid conclusions. 

7. Of 1 10 fledged goslings reported, 72 (65 %) 
were found .to be accompanied by parents with 
known captive-or-wild-reared backgrounds. 

Conclusion: The relatively latge proportion of 
fledged goslings found unaccompanied by 
parents with known backgrounds (35%) sug- 
gests that separation of parents from increasingly 
independent fledglings appeats to be the most 
likely possibility. 

8. Of the 72 fledged goslings accompanied by 
breeding mates having known captive or wild- 
raised backgrounds, 55 (76%) were with parents 
of captive-raised origin, 6 (8%) were accom- 
panied by wild-raised adults, and 11 (15 %) were 
with pairs where either the gander was wild and 
the goose captive-read or vice versa. 
Conclusion: In casea where parental backgromd 
of fledged goslings could be determined, 121 
mates of captive-reared origin contributed &I%, 
and 23 mates of wild-reared background yielded 
16% of the total production. 

9. Of the 17 goslings seen with parents of wild 
(6) or mixed (1 1) captive-reared origin, 14 were 
observed at PaUku, Ma&, 2 were sighted at 
Kipuka Ainahou, and 1 was seen at Keauhou-2, 
Hawaii. 
Conclusion: In contrast to the almost complete 
absence of wild-reared breeding paim reported 
from island of Hawaii Sanctuaries in recent 
yeats, slowly increasing numbem at Paliku indi- 

cate that a self-sustaining wild population may 
b e c d g  established. 

Captive vs. Wild-Reared Population Re- 
placement Rate 

Systematic collection of banded:unbanded ratio 
data began at Paliku, Maui, in 1975176, the year 
after the first wild-reared matea of breeding cap 
tive-reared stock were identified and 13 years 
after the first release of captive-reated birds. 
Releases were essentially hiilkd thenext year. In 
the following 13 years (with one exception) 
proportions of banded individuals tended to 
decline while proportions of unbanded wild- 
reared birds were rising. But not until 1984185, 
26 yeats after Nene were first released, did num- 
bers of unbanded individuals increase to the 
point of outnumbering sightings of captive- 
reared stock - 63 to 37 percent. The encoutaging 
recent rise in the proportion of unbanded birds 
sighted is tempered by knowledge that the a p  
parent incrcasc may be as much the result of the 
natural mortality of older captive-reared stock as  
increase in the numbers of younger wild-reated 
breeders. 

Survival of Captive-Reared Nene 
Released in the Wild 

Subsequent observations of 473 captive-read 
Nene released at Paliku, Maui, in 12 groups 
during the 16-year 1962-1977 period were ex- 
amined for clues to life expectancy. Data ad- 
justed for operational deficiencies, 
disorientation, dispersal associated with initial 
releases and other factors, displayed a relatively 
smooth regressive curve ranging from 62 percent 
of released stock observed 1 year after release, 
to 2 percent seen 15 years after liberation. While 
the data supports a conclusion that captive- 
reared Nene teleased at Paliku, Maui from 1962 
to ca. 1977 attajned a maximum age of 16 yeas 
in the wild, it also seems clear that fewer than 
half of each release group, on average, survived 
to reach breeding age (2nd elapsed year - 3rd 



year of life). However, the actual survival curve 
may have a perceptibly longer toe than that cal- 
culated due to the increasing tendency of aging 
bands to drop off, thereby permitting sigtllficant- 
ly fewer and fewer Nene to be identified as to 
age-class each year. 

Obsewed Mortality, Disablement, and 
Emaciation 

Some % dead, disabled, or emaciated Nene were 
discovered by HDFG biologists fmm 1954155 to 
1986187. Release areas ranked in order accord- 
ing to number of examples mported are as fol- 
lows: Palih 40, Keauhou 34, Keauhou-2 8, 
Kahuku 7, and Kipuka Ainahou 7. Numbers 
found apparently represent proportional amount 
of field survey effort expended more than harsh 
environmental conditions. 

Of the % examples found, 83 were of captive- 
reared stock, 1 was a wild-reared individual, 
while 12 had unreported backgrounds. It may be 
assumed that most, if not all, of the latter were of 
wild-tested origin since colored bands would 
probably have been reported if present. Of the 
% cases, 84 were found dead, 7 were emaciated, 
and 5 were disabled due to injury. 

A wide range of known or suspected factom w m  
reported causing death, emaciation or disable- 
ment in 55 of the cases wheze diagnosis was 
attempted. Of 19 deaths, feral doga were thought 
responsible for 13 and mongoose for 6. Seven 
Nene appatently died as a result of being struck 
by vehicles. Seven casm of emaciation were 
distributed as follows: Keauhou 2, Keauhm-2 1, 
Kahuku 2, and Paliku 2. 

Reports of dead, disabled, or emaciated Nene 
due to unknown causes appear to be more or less 
randomly distributed in time and geographical 
area except in Keauhou where 4 were found dead 
in 1978/79 after 2 years of prolonged drought. 

Island-wide Population Size 
On Hawaii, annual counts of individual Nene 
flying in loose post-bretding flocks over the 
Saddle Road 30 miles west of Hilo, furnish a 
rough index to size of populations which existed 
from 1955156 to 1984185. While comparability 
of data vaties, it is clear that despite successive 
yearly releases of captive-reared stock, wild- 
raised Nene counted on the ground at Puu 00 (the 
Flyway destination area) consistently exceeded 
numbers of liberated stock seen. After 197 1/72 
Nene released at neatby Kipuka Ainahou caused 
a reversal of the ratio. Large numbers of birds 
released there failed to have a significant long- 
tenn positive effect either on the size of the 
island-wide population, as measuted by the 
flyway index, or on sightitlgs of breeding  bird^ 
in the various release areas. 

On the island of Maui, application of the Lincoln 
index to monthly counts of banded and unbanded 
individuals permitted reliable projection of total 
population size. Population size from 1978/79 
to 1987188 ranged from 104 to 130, averaging 
1 17 for the 9 yeats given. 

Nene Seen Outside Sanctuary Boun- 
daries (1960-1988) 

Review of HDFa recotds of Nene seen outside 
study areas on the island of Hawaii, together with 
such sightings repotted in the literatute, indicate 
that individuals seen at locations distant from 
liberation sites tend to be defectors from initial 
release pups, especially those liberated in less 
productive and/or more drought affected habitats 
such as Keauhou-2 or K a h h .  

Except for defections to the island of Hawaii by 
individuals from initial release groups, Nene 
liberated on Maui do not appear to sttay as fat 
frum the area in which they were set free as those 
on Hawaii. This tendency is perhaps due more 
to a lack of suitable habitat than a trait of charac- 
ter. Principal areas beyond Haleakala Crater 



visited more than once include the lower eleva- 
tions of Kaupo Gap and Kipahulu Valley, Kahua 
hunters' cabin, "Baseball Park", and vicinity of 
the Kula hunter check station. 

Nene seem not to have been recorded on Lanai, 
Molokai, or Niihau during the past 3 decades, 
however a flock of 2 adult pairs, 4 juveniles, and 
a nest with 3 eggs were "found held" on Oahu in 
1987. The owner of the flock reported that he 
captuted the original pair at a stock (watering) 
pond in the Makaha Valley. The family group 
was confiscated and integrated with the captive 
flock at the Honolulu Zoo. 

In 1986, reports of Nene seen in various locations 
on Kauai were ttaced to a flock of up to 17 
free-flying birds located on K i p  Kai Ranch on 
the southeastern coast. This group reportedly 
originatsd fmm Carlsmith's flock at Puuwaawaa 
Ranch, Kana, Hawaii, which in turn sprang fian 
Shipman's stock at Ainahou Ranch, Kilauea, 
Hawaii. Successful reproduction and continued 
widespread movkneent of this flockon ~ a u a i  was 
reported in 1987 and 1988. 

Part TV. 
COOPERATIVE NATIONAL PARK 

SERVICE PROGRAM 

1. Hawaii Volcanoes National Park 
The Nadonal Patk Service ihitiated a Nene tes- 
toration program based on captive breeding in 
Hawaii Volcanoes National Park in 1972. 
Within a few years a total of 8 breeditlg pairs had 
been established in large open-topped enclosures 
at 8 caiefully selected low and midelevation 
(15-1220 m) habitats throughout the Park. The 
putpose of this program was to produce free- 
flyitlg offspring which would establish a self- 
sustaining wild population over the former 
an&tral range of this species in and near the 
Park. Details surrounding the initial 10 yeats of 

this plan were reported by P.C. Banko and D.A. 
Manual (1982). 

H.M. Hoshide, A.J. Price and L. Katahita kindly 
provided us with drafts of their recent reports 
"Nene Management in Hawaii Volcanoes Na- 
tional Park from 1974- 1989" (4 Dec. 1989 draft) 
and "A Progress Report on Nene (Branra 
sandvicemis) in Hawaii Volcanoes National 
Park from 1974 to 1989" (Aug. 1990 draft). The 
following account is based on the information 
furnished. 

Although production of fledglings in the initial 
Park program was low, results were otherwise 
promising. To increase the number of free- 
flying fledglings producd annually, a coopera- 
tive inter-agency understanding was reached 
with officials of the Hawaii State Division of 
Forestry and Wddlife in 1984. Under terms of 
this agreement a quota of 3-6 weeks old goslings 
from the State's propagation facility at 
Pohakuloa were to be placed with penned adults 
in the Park fot foster rearing. Fledglings 
produced under the terms of this agreement were 
also to be allowed to fly free, thus supplementing 
numbers reared by the original Park program. 

Each year since 1975 all fledglings feared have 
been sexed and marked with identifying leg 
bands prior to free-flight capabilities. Free- 
flying fledghgs produced at the various release 
pens during the 15-year 1975 to 1989 period are 
shown in Table 42 which follows. For pen loca- 
tions and elevations see Table 42a. 

In addition to the he-flying fledglings listed in 
Table 42, 7 individuals were liberated at Lae 
Apuki (100 ft. el.) in 1986. Radio tracked move- 
ments of this flock indicate that they left the area 
shortly after release and took up residence in 
papaya fields at Opihikau (650 ft. el.) over 10 
miles away. Since then, one was fatally injured 
by a car and another was captured and re- 
released at Aitlahou. Only two of the original 
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Table 42a 

Locations and Elevations of Nene Release Pens 
Hawaii Volcanoes National Papk 

1975-1989 

Ainahou, 1.3 mi. ssw of Ainahou House 
Ainahou. 0.4 mi. n of Ainahou House 
Ainahou, 0.3 mi. n of Ainahou House 
Kilauea, 0.5 mi. wnw of Keauhou Ranch House 
Puu Kaone, 1.9 mi. w of Hdepe Shelter 
Kukalaula, 1.1 mi. sse of Pepeiau Shelter 
Aitlatiou, 1.6 mi. s of Ainahou House 
Ainahou, 2.0 mi. e of Kipuka Nene Picnic Area 
Kipuka Ahiu, 2.1 mi. wsw of Hilina Pali 
Laeapuki, 2.5 mi. wsw of Wahaula Visitor Ctr. 

Ainahou (4 adjacent covered pens) 0.8 mi. s of 
Aitlahou House 

Elevation 
(* 10 ft) 



group of seven were since sighted regularly at 
Opihikau. 

Field observations over the years indicated that 
a reliable census of the Park population could be 
obtained by careful tabulation during the pre- 
breeding season when almost every individual 
tended to appear within a social group in more- 
or-less traditional flocking areas. For example, 
counts conducted within known flocking areas 
in 1988 revealed that a total of 163 wild Nene 
(121 banded, 42 unbanded) were residents of 
Hawaii Volcanoes National Park Since flocking 
ateas have been known to v q  from year to year, 

the possibility exists that some Nene may have 
been missed by census takers. Nevertheless, the 
majority of the 1988 Park population was ob- 
served to be distributed among thee major flock- 
ing area, as follows: 

Ainahou/Kipuka Nene: This resident flock 
was found to be made up of 87 individuals. 
Eighty-seven percent were Park released 
bitde, 1 percant were released by the Stab, 
and 12 percent were unbanded. Only 7 per- 
cent of this flock was observed at other 
flocking ateas. 
This flock was seen to visit several different 
areas within the Ainahou/Kipuka district. 
The pattern of usage appeared to vary from 
yeartoyear. Thtobstmdttcndwasforthe 
flock to graze at Kipuka Kahali'i until noon 
then disperse into d e r  group at the 
horse pasture, release pen, and Kipuka Nene 
Campground for the remai&r of the day. 
The availability of food appeared to be a fac- 
tor in determining flocking patterns to some 
extent ... It was not uncommon to see 30 
birds within close proximity at Kipuka 
Kahali'i on a single outing during flocking 

Kilauea: The golf course was the most 
popular area for the Kilauea flock Mem- 
bers of this group were observed flying in 
fKrm the diibction of the Kilauea Ctater area 
at approximately 730 a m ,  spend the day 
grazing and relaxing at the golf course, then 
rehun to the crater area arolnad 530 p.m. 
This flock was comprised of 43 bitds. Fifty- 
eight pacent were Patk released bitds, 5 
percent wen State released; and 37 percent 
wcicbanded. Thirtythrscpe~ofthia 
flock wen also sighted at either Halfway 
House or Ainahou. Members of this flock 

experienced the gteatest amount of inter- 
flock encounters of all three groups. 
Halfway House: This group was originally a 
mix of birds released by the Park at 
Kukalaula and bit& teleased by the State at 
Kipuka Ainahou and Kahuku sanctuaries. 
The Park-rcleascd birda were obsetved nest- 
ing at Kukalaula and grazing at Halfway 
House. Most of these birds have disap 
peated over the years. There were ap- 
proximately 30 birds in this flock 
Thirty-nine percent were Park releases; 12 
percent were State released., and 49 percent 
were unhanded. This flock contained the 
largest percentage of unbanded birds, reflect- 
ing a relatively high level of reproduction 
and recruitment. Thirty-three percent of this 
flock was sighted in other flocking areas. In 
1989, no birds were sighted at Halfway 
House until rnid-September. 

'helve banded and 4 unhanded individuals of 
unknown origin were also found to divide their 
time in 1989 between Keauhou Sanctuary, 3- 
Trees Kipuka, and Kipuka Mauniau. While 
there was no known link between this upper 
elevation group and flocks which inhabit middle 
and low elevation habitats in the Park, these 16 
individuals were counted as Park residents. 

The total number of fledglings known to be 
recruited into the wild Patk population over the 
past 15 ycats was 48 birds. The actual number, 
however, may be considerably higher due to the 
fact that only fledglings associated with family 
groups during the flocking season were included 
in the count. A significant number of unbanded 
birds of unknown age and origin, being very 
difficult to differentiate, were not incorporated 
into the above recruitment total. Some recruit- 
ment was the result of free-flying pairs which 
returned to nest within "home" pens in which one 
or the other was reared. 

Recruitment of fledglings according to flocking 
area where they were sighted was as follows: In 
the Ainahou/Kiipuka Nene area, 19 fledglings 
were recruited into the wild population, 6 as a 

result of nesting by wild b i d  within release 
pens. In the Kilauea area, 12 wild fledglings (all 
resulting from nests in the Kilauea Crater/South- 



west Rift arts) were recruited. Two paits con- 
sistently nesting near the Keanakakoi area 
pmduced m e  than 50 percent of these fled- 
glings. In the Halfway House area, a total of 9 
fledglings w m  recruited. 

There was no wtlfitmed record of recruitment of 
fledglings in the more distant, apparently discon- 
nected, upper elevation Keauhou Sanctuary/3 
Trees Kipuka/Kipuka Maunaiu area located 
mostly out of the Park 

In analyzing breeding success, Hoshide, Price 
and Katahira state that one nesting attempt was 
tabdated for each observed nest, p v i d  goose, 
goose with a brood patch, or pair accompanied 
by young-f-the-yeat, The resulting total of 129 
nesting attempts recorded over the 15-year 
period in the Park (excluding 7 neshg attempts 
by pairs in Keauhou Sanctuary/3 Trees 
Kipuka/Kipuka M a d u  area) were found to be 
distributed as follows: 53 (41 percent) in the 
Aiaahou/Kipuka Nene area, 36 (28 percent) in 
the Kilauea area, 20 (16 percent) in the Halfway 
House/Kau Desert area, 14 (11 percent) at 
Kukalaula, and 6 (5 percent) at Kaone. 

Ateproductive failute was tabulated if the bred- 
ing pair wss sighted without goslings during the 
following flocking season. Hatching failures 
observed included abandoned nests, infertile 
eggs, egg @tors, dead embos ,  eggs 
broken in the nest. Rearing failures included any 
mortality that &urred after hatching. One 
hundred eight (78 percent) of the 129 known 
nesting attempta in the Park over the 15-year 
period resulted in failure. Fourteen percent of 
the total eggs located were taken by mongoose. 

Om hundred fotty-four goslings were known to 
have hatehed 9ucce99ful.l~ in wild nests, % (67 
p e m t )  dying or disappearing before fledging. 
The majority of gosling mortality was found to 
occur within the first two weeks of hatching. 
Carcasses were usually too decomposed for 
necropsy; however, inadequate nutrition and 

-predation were suspected of being influential 
factors. 

Hoshide, Price and Katahita described condi- 
tions which contributed to nesting and &g 
failures, as follows: 

A condition unique to the upper elevation 
flock Qeauhou Sanctuary13 Trees 
Kip&a/Kipuko Maunaiu) on Mauna Loa is 
the high incidence of large clead embryos. 
Embryos (are found) fully developed with 
no obvious clues as to the cause of death. 
Ohe hypothesis is that a slight temperatUte 
drop in the egg may cause the erne0 to 
die. On Mauna L a  where temperatures 
below freezing ate encountered, any break 
in incubation is critical. Egg temperatures 
may dtop signtficantly if the female is dis- 
turbed by a @tor (dog, cat or pig). Wild 
dogs have lxeu sighted near nesting sites 
and wen considered a possible cause for 
nest desertion. However, the fact that all 
embryos were fouhd at a sitnilat stage of 
development remains a peculiarity. It is pos- 
sible that large embryos are more suscep 
tible to subtle changes in temperature. 
The "desert" nesting flocks which include 
Kilauea and Halfway House birds appeat to 
follow a trend. Nest sites are chosen in spat- 
sely vegetated, open areas which contain a 
smaller population of mongoose. Upon 
leaving the nest, the families begin a long at- 
duous trek to ah atea where food is plenti- 
ful. In the case of the Kilauea flock, this 
new grazing area is located 3-4 miles away 
in Kapapala Ranch or the new golf course. 
Gaslings have limited food storage 
cababilities and must reach this new food 
sGply within a few days. Heavily used 
road systems sometimes deter and delay 
nene attunpting to reach these foraging 
areas. Radio telemetry movement data has 
shown families moving parallel to the high- 
way f a  several days. This utilizes their 
limited energy and makes them vultlefable 
to predation. 

Periodic eruptions of lava in the summit area of 
Kilauea Volcano frequently cause extensive 
wildfires. In m n t  years modification of Nene 
habitat and changes in nesting activity due to 
lava-ignited wildfites in the Park have not gone 
unnoticed by those charged with Nene testora- 
don, aa follows: 

In general, the wild Nene population a p  
pears to respond very favorably to recent 



bums (which have) ... provided an attractive 
though very temporary food source and 
created habitat favorable fot Nene nesting ... 
The clean burn in the Ah&x/Kipuka Nene 
atea temporarily removed most of the alien 
grass cover and resulted in large open 
patches of non-vegetated areas with a few 
remaining native shrubs. Within a couple of 
weeks, the alien grasses began sprouting 
new shoots which were very attractive to 
n e w  Observations have shown that 
recovering patches of kikuyu gtass within 
the burn p.rimetet w e n  especially appeal- 
ing. Kikuy u grass is presetly an important 
diet constituent of all low and mid-elevation 
flocks. The remaining native shrubs 
provided adequate cover to protect the nest 
from the elements. The result was very 
favorable nesting habitat. 

Prior to wildfires between 1980 and 1986 there 
were a total of only 17 known wild nesting 
attempts within the Ainahou/Kipuka Nene area. 
The breeding season which followexl the 1987 
Ainahou/Kipuka Nene fire resulted in 13 known 
attempts alone. 'helve of the 13 known at- 
tempts were located within the bum arca. Nest- 
ing data collected after the Ainahou/Kipuka 
Nene burn of September 1987 showed that in- 
dividual pairs would nest within 200 meters of 
each other and possibly closer under the right 
conditions. Observations of nesting attempts 
after wildfires at Puu Kaone and Hilina Pali have 

Recognizing the favorable d t s  obtained by 
USFWS in the use of diphacinone for mongoose 
control Hoshide, Price and Katahir point out the 
advantages of using this chemical in combina- 
tion with presctibed burning of elected nesting 
sites and/or cutting and fertilizing ldlruyu grass 
plots to simultaneously stimulate food ptoduc- 
tion and conttol mongooses in nesting arcas. 
Study of the effects of feral cat and pig predation 
and/or disturbance on nesting Nene is a sug- 
gested research need. 

Hoshide, Price and Katahita state that it is prema- 
ture to conclude that the present wild population 
of 163 Nene in the Park (including the 16 in- 
dividuals in the upper elevation Keauhou 
Sanctuary/3 Trees Kipuka/Kipuka Maunaiu area 
is self sustaining. Three alternatives dealing 
with captive propagation ate identified and dis- 
cussed. 

I-Ioshidt, Price and KatalJra stress the need to 
continue monitoring the population over the next 
3-5 years to provide an accurate assessment of 
the long-term population trend. Information on 
all aspects of Nene activity - nesting, move- 
ments, habitat usage, recruitment, molting and 
predation - is needed. Funding to support a 

also shown increased activity on a smaller scale. seasonal biologist, thereby eliminating the need 
However, thc benefits were very short-lived. 
After 12- 18 months, thc rapidly growing 
alien grasses atso stimulated by the new 
bum revetted to the same conditions which 
existed prior to the bum. "& number of 
nesting attanpts within the Ahhu,Kipuka 
Nene bum area dpopped significantly during 
the 1988-1989 bneding season (1 year aftet 
bum). Intensive search efforts turned up 
only 3 nests within the bum perimeter. Six 
gravid femalea wen sighted in the vicinity 
thtoughout thc bnedifig cmsm, however it 
is doubtful that thcii nesting attempts wen 
located within the bum. 

to recruit and train new volunteers every year, is 
viewed as a more efficient way to meet this goal. 
They point out that research must continue to 
investigate the underlying problems and provide 
management tec~mmendations. 

2. Haleakala National Park, Maui 
Encouraged by 10 years of progress in the 
cooperative effort with the State to establish a 
self-perpetuating population of Nene in 
Haleakala Crater, the National Park Service in- 

The increased nesting activity did not d t  itiated a supplementary project in 1972173, plac- 
in a (proportionably) greater number of suc- ing 2 captive-reared pairs in separate holding 
ce88fu.l fledglings. During the '87-'88 pens at their Headquarters high on the outside 
bteedingseason,13attemptsinthe 
Ainah0IJKupu.b Nenc bum arca reaulted in rim of the Ctater. A 1971 Pohakulaa-raised pair 
only 3 successful fledglings ... laid 4 infertile eggs their first year in that location 

but an older 1968 Pohaluloa-raised pair 



produced 5 fledglings. One fledglin8 left the pen 
voluntarily, but the other 4 were t ransfed  to a 
separate release pen nearby from which they 
eventually flew. 

Results of reproduotion by pM8d Nene at N P S  
Headquarters, kindly supplied by Cathleen 
Natividad Hodges (Resoutces Management) ate 
shown below in Thbb 43. As indicated, from 1 
to 3 pairs were confined for breeding during the 
16-year 19721'73 to 1987188 period. Except for 
1983184 and from 1985j86 to 1987/88, all pairs 
produced at least 1 clutch of eggs per year. A 
total of 40 clutches thus resulted from 44 breed- 
ing opportunities. Clutch size varied between 1 
(n-2) and 5(n=16). There were 8 examples of 
tenesting. 

A total of 162 eggs were produced in 32 first 
nests and 8 rtntsts for an average of 4.1 eggs per 

clutch. Geese that renested produced similar 
clutch sizes in their first and second attempts 
(mean clutch size = 4.1 and 4.0 respectively). 
Second clutches were the same size as first 
clutches (n-2), smaller than k t  clutches by 1-3 
eggs (n-3), and larger than first clutches by 1-2 
eggs (n-3). 

Of 134 eggs which did not hatch, 74 (55 percent) 
were classed as infertile, 20 (15 percent) died as 
embryos, while 40 (30 percent) failed due to 

unreported or miscellaneous ca-. Only 7 
ggslings died as a, result of reating failures. 

Of 40 clutches produced, ody 13 (33 percent) 
were successful in hatching at least 1 egg. Of the 
13 successful attempts, 11 (85 percent) fledged 
a total of 2 1 young for an average of 1.9 goslings 
fledged per successful nest. Three of the 8 
renesting attempts radted 4 the yrorluction of 
only 4 fledglings (19 percent of the total 
P-1. 

In 1978/79,6 yeap after production of the initial 
fledglings from captive-reared penned pairs, 
wild Nene (presumably the mature offspring of 
penned pairs) were obmved nesting in the NPS 
Headquarters atea. Results of reprodl~ction fmm 
these wild nesting p a i .  are shown in Table 44. 

During the 13-year period from 1977178 to 
1989/90, unmarked wild pairs made 2 1 breeding 
attempts near NPS Headquarters. There were 16 
finst nests, 4 renests, and apparently 2 nests (8 
eggs) in umepoaed areas. These 22 breeding 
efforts resulted in production of 12 broods of 1-4 
goslings each for a total of 3 1 goslings fledged. 

Wild-reared goslings were not marked or 
banded, therefore thkir survival and breeding 
histories remain unknown. 



Table 43 

Reproduction of Penned Nene, Headquarters Area 
Haleakala National Park, Maui, 

1972/73-1987188 
Breeding Pen Eggs Egg Failures Rearing Failures Goslings 

Season No. Laid A I P D U D V U Fledged 



Table 43 (cont9d) 
Breeding Pen Eggs Egg Failures Reating Failures Goslings 
S e w n  No. Laid A I P D U D V U Fledged 
1981/82 2 3 3 0 

4 2 2 0 
5 5 4 1 0 

1982/83 2 3 3 0 
4 3 3 0 

5 5 5 0 

1983184 2 0 0 

4 5 5 0 
5 4 4 0 

1984.85 View 1 1 0 

1985/86 View 0 0 
198qW View 0 0 
1987188 view' 0 0 

Totals 162 6 74 3 20 31 5 1 1 21 

*pair fonnerly occupied Pen No. 3 

**pair formerly occupied Pen No. 1 
'view pen removed in June 1988 when female died; male released into the wild 
A-abandoned 

Isinfertile 
P-predation (mongoose) 
D-died 
U-unreported fate 
V-vanished 

( ) = results of renesting 



Table 44 

Reproduction of Wild Progeny of Penned Nene 

Headquarters Area, Halcakala National Park, Maui 

1977/781986/87 

Season Arca Laid A U D U Flcdgcd 
1977/78 Brick Qltrs. 4 2 2 

Puu Nianiau 

Old Pen #1 

Gas Shcd 
Across HQ 

Gas Shcd 
Gas shed 

Gas Shal 
Behind HQ 

Gas Shal 
Behind HQ I 
Bchirad HQ I1 

Gas Sbul 

Gas shed 

Unrcportcd 

GasSbbd 
Near View 
Near View 

Near View 

Near View 
Near View (5) (2) (1) (2) 

Totals 76 2 31 4 8 31 
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Southeastern H
aw

aiian Islands 

19 
T

he size of the populations on both H
aw

aii and M
aui declined m

arkedly betw
een 1975 and 1980, 

1975-1980 
D

E
V

W
B

2 
follow

ing the curtailm
ent of 

the artificial propagation program 
T

he available data yielded no 
explanation for the causes of the dow

nw
ard trend but suggested that the artificially propagated and 

released m
e

 might not be nesting as readily as w
ild-bred birds. (abstract) 

20 
draft Nene R

ecovery Plan has gone through m
ore than four revis ions... currently being revised to 

(1982) 
incorporate new infonnatim

 regarding decline of the population in the w
ild and the sigm

ficance of 
predation in contributing to that decline. 

N
ew

 data brought forth at this special session w
ill also be 

incorporated ... 
21 

effort to save the N
ene from extinction is frequently cited as a m

odel of conservation in actia..T
oday, 

(1983) 
thanks to the efforts of m

y
 

aviculturists in H
aw

aii and elsew
here, the N

ene seem
s to have been saved 

from im
m

anent extinction.. 
22 

T
oday Nene are found largely at high elevations (4000 to 7000 f

~
)

 
in lim

ited m
eas on the island of 

(1983) 
H

aw
aii and a

 M
aui (as a high altitude reintroduced population). R

ecent efforts by D
LN

R
 (D

evick 
1981) have derm

onstrated that population declines in the w
ild are likely if stocking of captively 

propagated birds in current habitat is not continual. 
22a 

H
aw

aiian G
oose dedlsities are highest in dry subalpine ohia srm

b and savanna on the island of H
aw

aii 
(1986) 

(Fig. 68). O
ccasional birds representing flyovers also occur in m

esic and w
oodland habitat. A

 few
 pairs 

breed in the edges of m
esic to w

et forest kipukas surrounded by barren lava flow
s (N

. Santos, R
. 

B
achm

an, pers. c
o
m
m
)
,
 but most nests are placed in areas of sparse vegetation (E

lder and W
oodside 

1958). H
aw

aiian G
eese have low

er populations and densities on M
aui than on H

aw
aii (T

able 13), and 
occupy a narrow

er range of habitats. 
T

he regression m
odels for habitat response (T

able 14) indicate 
that H

aw
aiian G

eese are m
ost conrm

only associated w
ith dry high elevation areas. S

trong positive term
s 

(e.g., t-statistics for the re
g

re
s~

io
n

~
c

ie
n

ts) 
for native herbs and native grasses in the three w

indw
ard 

H
aw

aii m
odels (K

au, H
am

akua, Kipukas) reflect the diet of browse and seeds, suggesting that habitat 
response is partly determ

ined by availability of suitable forage. 
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the great decline in num
bers had occurred 

now
 found chiefly if not w

holly / on H
aw

aii 

becorm
ng scarcer and scarcer every year 

restricted to the higher elevatim
..no longer m

igrates or leaves its m
ountain habitat / of M

auna h
a

 and 
M

auna K
ea 

population now
 reduced to about 50 birds ..m

y
 once have totaled 25,000 or m

ore... reduction began 
betw

em
 1778 and 1850; reduction innum

bem
, and perhaps range, noticed shortly after 1850, progressed 

rapidly betw
een 1850 and 1900, and tapered off slow

ly from
 1900 to 1930. ..since 1930 ... appears to have 

rem
ained am

stant / present range encircles Mauna L
oa ... betw

een roughly 5,000 and 7,500 ft. el. and 
extends to or near the seashrne in parts of K

au, North 
K

ona, and south K
ohda ...present 

center of 
population is in Puuw

aaw
aa 

... inhabits barren low
lands / from

 sea-level to 3,000 ft., and from 3,000 to 9,000 ft. el. on M
am

a Loa 
and H

ualal ai...(c oncluding k
n

 
extensive food habits studies) that "greater availability of food in the 

interior uplands m
ay have favored the retreat of the rem

nant population to the uplands rather than to the 
low

lands" ... 
only 17 ... know

n in the w
ild 

sight reports ... have dropped o
ff to only 1 or 2 a year ... despite active publicity 

a
 the basis of a continued d

c
tio

n
 of its range since 1949 and a drop in sight repat frequency, the 

population today ... can hardly exceed 30 birds 
...PO pulation today is even less than it was in 1944 and 1947 w

hen B
aldw

in and the Schw
artzes (C.W. 

and E.R
.) m

ade their field studies 

w
ithin the last 3 years N

ene have failed to return to certain locations that until recently w
ere apparently 

highly preferred parts of h
i

-
 habitat. .. 

interview
s of local residents islandw

ide turned up over 200 places N
ene had been seen during the 

historical period / principal concentration seem
ed to be betw

een K
ilauea and Puu O

o...and in upland 
K

ona ... seem
ed to have disappeared f

'
 

Puuw
aaw

aa area..w
here form

erly num
erous, except for a 

w
i

b
k

 rernnant on H
ualalai 

seen less than half a dozen tim
es in the 5 years since Paul B

aldw
in's (1945) study 

E
L

D
W

58 
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SM
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SM
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36 
... appears that the nene is far from

 'saved 
from

 extinction", as has been sugge sted... 
(1981) 

37 
... abundant native resident ... 

(1985) 

U
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told by natives of "vast flocks in the interior" 

A
long the trail from H

ilo to K
ilauea, som

e 5 or 6 to 9 m
iles from

 the volcano, passed by "several pools 
of w

ater w
hich are often the resort of w

ild geese w
hich frequent this part of the country and live on 

purple berries. .. " 

... observed them
on the volcanic m

ountains of H
aw

aii.. .generally in pairs at the season of our visit .m
ly

 
4 or 5 w

ere se
m

 together feeding on the berries of a very abundant species of V
accinium

 grow
ing on 

the old beds of lava; on these they become very fat, and w
ere delicious eating; grass appeared, how

ever, 
to be their ordinary food. W

e never saw
 them

 near w
ater, w

hich is scarce in these regions ... but they are 
said to breed near shallow

 ponds, sam
e few

 occut~
ing betw

een the m
om

 tains... 

Pickering: seen / in the m
ountains... especially nutnerous about 7000 feet above the sea 

shot two.. m
um

ber...has been m
uch underrat ed... adm

its of the annual slaughter of 
several hundred 

w
ithout dim

inution/ elevated plainbetw
een the three m

ountains (H
ualalai, M

am
a L

oa, M
am

a K
ea). ..at 

least 4000 feet above the sea 

C
. W

all: reported as abundant / between H
ualalai and M

am
a L

oa 

J.D
. Johnson, C

. K
aa: obtained living yaung N

ene 1 betw
een H

ualalai and M
am

a L
oa 

Palm
er and M

unro failed to find it / betw
een H

ualalai and M
a

w
 Loa 

D
ole: builds its nest / on old lava fields 5000-7000 feet elevation 

to be found in June and July show
ing a preference for the clinker beds of the old lava flow

s / a1 som
e 

5000 feet elevation 

E
lder: B

eam
er: heard / John B

aker trail (Fjuu 0
0
 to V

olcano) 

E
lder: R

uttle (1956 / 1957): displayed photo of sister Irene D
ixon and Sam

 Parker Jr. w
ith 2 nene shot 

insum
m

er of 1904 

1823 

28 June 1825 

N
ovem

ber 1840 

@
ec. 1840) 

29 July 1864 

1859-1875 

(1890's) 

1891 

(1893) 

(1887) 

1899 

1904 
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TPSS 
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Island of H
aw

ai'i 

found for the greater part of the year / from
 about 5,000 feet upw

ar ds.. .range ... quite extensive ... from
 the 

district of K
ona to the northeast flanks uf M

auna K
ea ... the region it affects is open and in general as 

barren as can w
ell be im

agined, consisting for the m
ost part of lava flow

s, naked except for very scanty 
grow

th of ferns, ohelos, puakeaw
e, and a few

 other low
ly shrubs 

P. B
aldw

in: did not find any droppings or see any...obviously rare here / betw
een Pohakuloa through 

K
anahaha and even to Puu Lehua ...all this country appears an excellent potential nene breeding and 

feeding area 

have now
 aband oned... concentrations now

here to be fo
n

d
 I all of Puna and parts of K

au 

A
. W

all: seen / all over the countcy betw
een M

auna L
oa and M

am
a K

ea 

A
. Wall: found everyw

here / betw
een M

am
a h
 and H

ualalai and along the w
est slope of M

am
a L

oa 
to the south end of the m

ountain 

W
oodside: no nene sign at w

aterholes along w
ay / rnauka of P

uu 0
0
 trail from w

est end of Stainback 
H

ighw
ay tow

ard Puu 0
0
 R

anch reaching A
inahou Kipuka at 11 a.m

....w
alked 

across and up A
inahou 

reach
q

 S
addle R

oad at 1 p
m

 

W
oodside: no nene seen or heard in 5 hour hike from

 cam
p to Stainback H

ighw
ay / broke cam

p.. .w
alked 

dow
n a w

ays then north across edges of log kipuka, straw
berry kipuka, pahcehoe above K

ew
ew

ai and 
on dow

n to where I could see the boys school (near K
ulani Prison) ... a scrub. forest of ohia and aalii an 

pahoehoe... cam
ped near Stainback H

ighw
ay 

E
lder: 

V
eriato (interview

ed 25 Sept. 1956): 
saw

 none ...&
ring entire year / cam

ped from H
ilo to 

K
ona ... surveying ... 2 112 m

onths at A
inahou 

6 pairs reared 10 young in the w
ild on M

auna L
oa / all at K

eauhou and Puu 0
0
 (show

n in Source (6) 
T

able 1) 

frequently found / eastern slope of Mauna h
 

20 N
ov. 1942 

27 N
ov. 1956 

27 N
ov. 1956 
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N

one were seen on the survey but their droppings were present in the east end of A
rea 

1, in the S
W

 portion of the Impact A
rea, and in A

rea 9. Nene leg bones w
ere am

ong the 
skeletal m

aterial found in an early H
aw

aiian sleeping cave in A
rea 7. E

xtensive survey 
w

ith the assistance of State biologists N
elson Santos and M

iles N
akahara, failed to turn 

up any other recent evidence of Nene at PT
A

. 
H

ow
ever, the condition of typical food 

species (i.e. ohelo, kukae-nene, etc.) w
as very poor dum

g the survey. 
Santos @

ers. 
conrm) suggested that N

ene w
ould probably not use habiat w

ithin PTA regularly unless 
there was adequate food to sustain them

 over extended periods. 
A

lthough our survey 
w

as exteaxsive, h
e

 atypical rainfall conditions make it unw
ise to conclude that PT

A
 is 

not im
portant N

ene habiiat ... 
Four State N

enesanctuaries have been established w
ithin suitable habitats around M

auna 
L

oa. T
w

o of these (K
ipuka A

inahou and K
eauhou 2) are very close to PT

A
 on east and 

w
est bom

daries. ..O
ne record of nesting near the east P

T
A
 bam

dary is notew
orthy. Tw

o 
nests were found during the 1974-75 season on a sn

a
il puu just east of the A

rea 8 
b

o
w

 
(G

rid 37,38-78,79). 
T

his puu, sparsely vegetated w
ith rnarnane and naio, is 

isolated by a w
ide expanse of barren pahaehoe lava. A

n adult pair w
ith tw

o young w
ere 

obseaved on the puu. State biologists indicate (Job Progress R
eport W

-15-4, Job I-D
-3) 

that "other hills and kipukas along the eastern edge of the Im
pact A

rea also have suitable 
habitat". 

- 
78 

H
D

FG
: E

xtensive surveys w
ere m

ade into nene habitat that is par1 of the P
o

M
a

 
T

raining A
rea, and also areas adjacent to it. T

he field staff accom
panied D

epartm
ent of 

D
efense persorm

el w
ho w

ere w
llecting data for an environm

ental study of the training 
area. T

w
o helicopters w

erem
ade available for these surveys, m

aking it possible to search 
the m

ore rem
ote areas for signs of nene. T

he entire portion of this slope of M
auna Loa 

thought to provide adequate nene habitat w
as thoroughly searched on foot. N

o droppings, 
feathers, or any other signs of nene w

ere discovered by the m
em

bers of the search crew
, 

A
pparently nene fly over this area but there w

as no evidence discovered to show
 that 

they utilized this habitat. 

79 
135 observed by m

em
bers of forest bird inventory team

 

U
.S. A

rm
y 

late N
ov. 

SH
A

R
77 

Pohakuloa 
1976 to 

T
raining A

rea 
Jan. 1977 

U.S. A
m

y
 

1
 July 1976- 

(46) 
Pohakuloa 

30 June 1977 
T

raining A
rea 

w
indw

ard 
1977 

coast of 
H

aw
aii 



f 

Island of H
aw

ai'i 

M
U

L
T

I-D
IST

R
IC

T
 (C

ont.) 

80 
90 observed during eight-m

inute counts and 43 observed otherw
ise by m

em
bers of forest 

bird inventory tearn.m
any observations of birds flying betw

een foraging and roosting 
areas... species observed on 7 of 21 transects surveyed and during 8

6
 percent of the 

eightm
inute count periods. ..observations m

ade throughout the study area w
ith m

ost at 
elevations above 5,000 ft 

U
N

D
E

SIG
N

A
T

E
D

 L
O

C
A

L
IT

Y
 

8 1
 

nest found by Palm
er W

ood of K
ohala / in lava flat 

w
indw

ard 
1977 

H
aw

aii 

82 
E

lder: L
im

a (born 1872) via V
redenberg interview

ed 28 Sept. 1956): once in thousands... H
aw

aiians 
collected eggs but tabooed the bird / nene lived from W

airnea to the =
...in 

pili grass 

K
ohala D

istrict 

H
A

W
1 

83 
von H

olt: 
Kaiamakini used to herd nene flocks / at K

ahua 

84 
E

lder: R
uttle: captive flock kept 

K
ahua Ranch 

85 
E

lder: E. Thompson: saw nene several tim
es / one-half m

ile below
 K

ahua R
anch, K

ohala 

86 
E

lder: Stillm
an (R

uttle's cousin): cow
boys brought in eggs ... originated from

 flying flock fed in 1890's 
/ to the ranch (house) at Puu H

ue, N
orth K

ona, thought to have been found rnakai (tow
ard the sea) 

87 
E

lder: W
iley: saw 1 on the ground / near R

eservoir N
o. 1

2
,l 112 m

iles north on airport road 

K
A

W
A

IH
A

E
 

88 
C

aptain John M
eans of the 

noted that 12 geese w
ere received aboard / at K

aw
aihae 

89 
von H

olt: disturbed a pair / K
apole (W

aikapole) G
ulch in M

akiloa, north K
ohala, at 800 feet 

90 
E

lder: Brow
n: 

3
4

 pairs seen / K
ona side of jeep trail betw

een K
aw

aihae and W
aim

ea 

ca. 1890 

ca. 1880 

(1890's) 

1921 

(early days) 

20 O
ct. 1956 

1789 

1938 

Jan-Feb. 1943 



Island of H
aw

ai'i 
K

ona D
istrict 

A
N

A
E

H
O

O
M

A
L

U
 

1
 18 

E
lder: E. W

. Low: hunted yearly / K
eaw

aiki 
(
a
.
 1907) 

1
 19 

E
lder: J. Paulo (age 62 in 1996): saw 6 come to spend the night / K

alahui Pond below
 Puako, F. h

w
n

 
cap 

l9
 l7

 

R
anch 

120 
E

lder: W
. A

kau: 
12 seen flying 

back of W
eliw

eli 
ca. 1937 

121 
E

lder: J. Paulo (age 62 in 1956): kept 2 pairs in captivity; no eggs laid / K
eaviki (K

eaw
aiki) 

1925-1935 

122 
E

lder: E. Paulo: seen / on Pueo pond, F. B
row

n R
m
h
 

1930's 

- 
123 

E
lder: B

row
n: 3 w

ild 
nested successfully / Pueo Pond, Brown's R

anch 
before 1941 

124 
E

lder: E. Paulo: 
10 pairs in captivity / F. Brown R

anch 
released befare 
1940 

125 
Eldeb: S. A

kau: 14 in captivity (fim
 State G

am
e Farm at M

okapu, O
ahu) / F. Brown R

anch, K
eaw

aiki 
before 1940 
w

hen all w
ere 

released 

126 
E

lder: S. 
A

kau: 7 from
 Puu W

aaw
aa occasionally visited / K

eaw
aiki 

before, 1940 
w

hen captive 
f

l
o

c
k

m
t

 

127 
E

lder: K
aono: released ca. 24 in captive flock J F. B

row
n R

anch 
1942 

128 
B

row
n and von H

olt: have occasionally com
e a- 

them / near shore ponds just n
o
rth

 af K
eaw

aiki 
during the past 

B
ay 

few
 years 

(1940-1944) 

129 
E

lder: J. Paulo (age 62 in 1956): saw
 8-10 roosting in pens at night / W

eliw
eli Ranch 

1940's 

130 
E

lder: K
aono: saw 2 / Pueo Pond, F. B

row
n R

anch, .5 m
ile m

auka W
eliw

eli R
anch 

1955 

13 1 
E

lder: K
aono: saw 2 flying / A

naehoom
alu 

25 N
ov. 1956 

132 
E

lder: M
rs. von H

olt: occasionally a w
ild pair come on m

ocnzlight nights to visit their captive trio (from
 

(
w

if
ie

d
 

State G
am

e F
m

 
at M

okapu, O
ahu) 1 at ranch W

eliw
eli of A

naehoom
alu 

date prior to 
1956 interview

) 



Island of H
aw

ai'i 
K

ona D
istrict 

A
N

A
E

H
O

O
M

A
L

U
 (C

ant.) 

133 
E

lder: I. Paulo (age 62 in 1956): 2-3 pairs visited fishponds and left at 5:30 am
. / A

n
a

e
h

d
u

u
 

(unspecified 
(1) 

date prior to 
1956 interview

) 

134 
E

lder: E. Paulo via B
n
,m

 caught nene at night w
ith jack-light (R

uttle questioned this) / A
naehoom

alu, 
(unspecified 

(1) 

Parker R
anch 

date prior to 
1956 interview

) 

135 
E

lder: E. Paulo via W
ishard: 2 nests / W

eliw
eli 

136 
E

lder: G
oto: saw 2 / von H

olt's place, W
eliw

eli 

137 
E

lder: G
oto: saw 2 / Parker Ranch fish pond 

138 
von H

olt: noticed /near the seashore near Puako 

(unspecified 
(1) 

date prior to 
1956 interview

) 

(unspecified 
(1) 

date prim to 
1956 interview

) 

(unspecified 
(1) 

date prim to 
1956 interview

) 

until 1915 
B

A
L

P45 

139 
native-relayed report by von H

olt: nene used for f
d

 
(in old days) / K

alahuipuaa, south K
ohala 

(1945) 
B

A
L

P45 

140 
native-relayed report by von H

olt: (in old tim
es) nene cam

e / to Puako 
(1945) 

B
A

L
P45 

141 
E

lder: K
obayashi: saw

 2 1 Puako 
(unspecified 

(1) 
date prim to 
1956 interview

) 

142 
E

lder: A
ndrew

s: saw
 8 geese flying single file / over beach at Puako ... headed tow

ard K
ailua 

30 Sept. 1956 
(1) 

143 
E

lder: M- 
(age 90 in 1956): saw

 4 m
 flat below

 w
here they shot 6 on 14 D

m
.
 as m

entioned in his 
(1) 

book / M
cG

uire's (H
uehue) R

anch 
1891 

144 
E

lder: M
-*s 

original notes show
 that they shot and skinned birds inbreeding conditionand saw m

any 
l2

 Dee- 1891 
('1 

others-one nest w
ith 4 eggs at M

cG
uires / H

uehue R
anch 



Island of Hawai'i 
Kona District 

hunted...found nest with 4 eggs, caught 2 very young chicks and shot a young bird nearly full grown ... at 
the highter elevation/ on the rough lava flow of 1801 (Hualalai),downnearly to sea-level, and up on the 
Huehue Ranch to about 2200 ft. el. 

specimens collected by Palmer and Mum / on the lava flow of 1801 near sea level inNorth Kona 

Elder: Mumu (age 90 in 1956): half-grown and some smaller ones were brought fromhigher elevations; 
they imprinted and followed him around camp / Huehue Ranch 

Palmer and Mum collected specimens / on Hualalai at the Huehue Ranch in North Kona ard 2,000 
feet 

a pair bred I near Kiholo 

Elder: Ruttle (iterviewed 26 Sept. 1956): father Eben Low often shd as many as 12 or 14 / hunted west 
fnrm Kiholo to Luahinewai 

Elder: Ruttle (interviewed 26 Sept. 1956): ofen seen flying in wedges / when riding as a girl from Puu 
Waawaa to Kiholo 

Elder: E. W. Low: hunted yearly / Luahinewai 

Elder: E. W. Low: hunted yearly / Kiholo 

D. Paris: found nene 1 at the Kaupulehu Lava Flow along the Wairnea road 

Elder: Sirneona (age 60 in 1956): 2-15 came to feed on Elmo berries in summer / just north of 
Kaupulehu lava flow at 1,000 ft. el. 

found the nest / on the dd Kaupulehu lava flow, north side of Hualalai, at an elevation of about 3,000 
ft . 
L. Hind: observed 19 / at Luahinewai (Puuwaawaa shoreline) 

Elder: F. Henriques: saw 2 / Kaupulehu lava flow between Puu Waawaa and Huehue Ranch 

Elder: Stanley: saw 4 flying / toward Mama Loa from Kona road at 1801 lava flow 

Elder: Perez (Game Warden): saw 2 flying / across highway where 1800 (1801) (lava) flow crosses 
above Huehue 

12 Dec. 1891 

Dec. 1891 

(1 89 1) 

1891 

(1893) 

1898-1900 

1894- 1903 

until 1907 

(until 1907) 

ca. 1910 

1925-1926 

several yeam 
ago 

1937 

1937 

ca. 1937 

1939 
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aw
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K

ona D
istrict 

P
W

 A
N

A
H

IJL
U

 (C
ont.) 

(R
.) H

ind Sr: reported very abundant / Puuw
aaw

aa R
anch 

E
lder: W

m
.
 Paris, Sr.: a captive pair led young to W

aihou and retum
ed each year w

ith m
ore birds until 

flock num
bered 40 / Puu W

aaw
aa R

anch 

P. B
aldw

in: 
F. G

reenw
ell (interview

ed 24 Sept. 1943): seen frequently / Puu A
nahulu H

om
esteads 

F. G
reenw

ell: seen..low
 told (W

m
) Paris (Sr.) that they bred / in the adjacent lands of Puu A

nahulG
 

both above and below
 the B

elt R
oad in the hom

esteads area 

sm
all flock/ flew

 into M
r. R

obert H
ind's (Sr.) home station (Puuw

aaw
aa R

anch) 

E
lder: 

Mrs. M. H
olm

es: young captured and reared... up to 84 pairs at one the...nested a
m

d
 her 

house for years...som
e im

printed on her... / Puu A
nahulu 

E
lder: Podm

ore: saw
 / K

eau, near Puu W
aaw

aa 

(R
.) H

ind, (Sr.): reported only im
poaant flm

k...lefi / Puuw
aaw

aa R
anch 

(R
.) H

ind, (Sr.): 
only about 50 rem

ain / Puu W
aaw

aa Ranch 

E
lder: K

aw
aha (age 72 in 1956): saw

 7 at tanks / Puu W
aaw

aa Ranch (H
ind then had 14 fliers) 

H
om

er: 
saw

 occasional p
a

i~
~

 
/ in the vicinity of the 1859 lava flow

 above and below
 the road (B

elt 
R

oad, m
 the Homesteads area) 

E
lder: W

. Paris (Sr.): 
found n

at..A
 or 5 eggs / near Puu Paha, 2 m

iles SE
 of Puu W

aaw
aa R

ange H
dgs. 

E
lder: M

m
 

(age 90 in 1956): last saw
 half-tam

e nene / Puu W
aaw

aa 

E
lder: Perez (G

am
e W

arden): am
fiscated 2 captive nene and sent them

 to G
am

e F
m

 
at M

okapu, 
O

ahu / Puu A
nahulu near K

apalau 

3 seen 
Puu W

aaw
aa 

E
lder: E. P

aula seen / below
 hru A

nahulu 

E
lder: H

om
er: pair frequently flew

 rnakai (tow
ard the sea) in a.m

 and rnauka (up the m
ountian) m

 p.m
. 

/ below
 K

ona R
oad m

n
th

 of 1855 (1859) lava flow
 

-
 

ca. 1900 

early 1900's 

years around 
1906 

ca. 1927 

from 1915 to 
1930 ... when 
last w

as seen 
fall of 1936 

ca. 1936 

1930's and 
earlier 

1930-1 940 
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ona D
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218 
a very sm

all surviving original flock...on the northern flanks of H
ualalai ... has over the years been 

19 N
ov. 1987 

supplem
ented by captive birds released by the State on the south side of the m

ountain and, m
orerecently, 

by ranchers on the north side ... 3-5 pairs ... recently ...reported.,. frequenting the grassy road verges of a 
sub-division / Puu A

nahulu 

219 
group seen regularly ... included 6 adults w

ith 9 juveniles (A
pril 1) and 15 m

ixed adults and juveniles 
SPm

 lg
B

8
 

(M
ay 14) / around Puu L

ani R
anch, Puuanahulu 

220 
... groups of N

ene ... regularly frequenting ... Puu Lani R
anch at Puu A

nahulu ... included 6 adults w
ith 9 

Spfing lg
B

8
 

juveniles on 1
 A

pril and 15 mixed adults and im
m

atures on 14 M
ay 

M
A

K
A

L
A

W
E

N
A

 

221 
native relayed report by von H

olt: nene form
erly cam

e / to M
akalaw

ena on the shore line in N
orth Kona 

(i" 
days) 

K
A

L
U

A
 

E
lder: 

G
ouveia: saw

 6 or 7 several tim
es / H

ualalai Forest Preserve above O
reenw

ell R
anch at 6500 

ft. at K
aupulehu Flow

 

R
anger M

arteen: dozen liv ed... flock..slow
ly increasing / about the sheep station on H

ualalai 

E
lder: K

aeo (age 65 in 1956): in 30 y
e

.
 work on F. G

reenw
ell Ranch saw

 from
 2-6 m

any tim
es (but 

no nests nor young nor flightless birds) / at H
onokohau, 1,250 ft. el., E

 G
reenw

ell R
anch 

E
lder: Punihoale: saw

 5
 on ground / 2 m

iles rnauka (tow
ard the m

ountain) of highw
ay on south edge 

of K
aupulehu (lava) flow

 

E
lder: K

aeo (age 65 in 1956): seen/ Puu L
aalaau 

E
lder: Marks: saw

 pair and 18 young (?
) / above H

uehue R
ange 

H
D

FG
: pair released at K

eauhou 2 in A
pril 1965 frequented a 2-m

ile stretch of the H
olualoa R

oad 14 
m

iles from
 the release site during the entire m

onth of 
June ... becam

e very tam
e ... captured by 

juveniles.. .c4m
fiscated by W

arden C
risafi ... taken to Pohakuloa ... re-released near a flock of w

ild nene at 
Puu 0

0
 in late July ... unfortunately has been seen since ... 

tw
o banded birds found.. .allow

ed approach to w
ithin 5 feet before flying / along the jeep m

ad above the 
upper end of K

aloko M
auka R

oad, near Kona 

M
ay 1940 

1916-1945 

2 Sept. 1956 

1 July 1965- 
30 June 1966 

29 January 
1978 





2 
3 

O
' 

d
S

;
R

 
Ct 

9; 
2
 

-
b

o
o

m
 

m
 

3
 

N
 

N
 

N
 

N
N

N
 
'
n
n
'
n
m
 

R
W

R
 

(
Y

N
N

N
 

3
 

N
 



Island of H
aw

ai'i 
K

ona D
istrict 

H
U

A
L

A
L

A
I (C

ont.) 

264 
E

lder: Kaeo: seen / Pun H
ale 

E
lder: K

aeo: seen / W
aikuluM

u (cave w
ith drip) / 1@

 m
iile northeast of A

huaum
i H

eiau 

E
lder: M

arks seen / above pigeon cave, H
uehue R

ange 

(unspecified 
(1) 

date prim
- to 

1956 inberview
) 

(zm
specified 

(1) 
date prior to 
1956.interview

) 
(unspecified 

((1) 
date prior to 
1956 interview

) 
(unspecified 

(1) 
date p

rio
r to 

1956 interview
) 

E
lder: F. G

reenw
ell: found nests w

ith2 to 3 eggs but never saw
 young /rough country; saddle betw

een 
.(unqw

ified 
(1) 

H
ualalai and M

a
m
a
 L

oa 
date prior to 
1956 interview

) 

found numerous scattered droppings...( indicating m
th

er) fam
ily or tw

o as yet unseen, or the beeding 
m

o
n
th

slate*
 

season resort of the unem
ployed birds / tw

o m
iles lo the southeast near A

huaum
i's tem

ple (H
eiau) 

(1957) 

H
D
F
G
:
 plentiful recent droppings found. ..detefinined that several. ..used this area in M

ay and June for 
feeding and roasting / southeast flank of M

t. H
ualalai at elevations 5,000 to 6,000 ft. 

W
oodside: 

no sign of nene ... old sign of a few
 droppings at (A

huaum
i H

eiau) ... 1 m
onth and older 

1958 

droppings at 3 hills (Pohakuloa area) / near gate on drive from
 Puu L

ehua, A
huaum

i H
eiau and the race 

track (3 green hills) 

H
D

FG
: plentiful recent droppings found in July ... it w

as determ
ined that several nene hadused this area 

1957- 

durrng M
ay and June for both feeding and roosting ... but use was discontinued in late July or early A

ugust 
30 June 1958 

/ southeast flank of H
ualalai, 5,000-6,000 ft. el. 

H
D
F
G
:
 nene again visited (this -)...but 

use w
as very lim

ited as evidenced by droppings found / 
southeast flank of H

ualalai 

H
D
F
G
:
 field trips to A

huaum
i failed to m

u
lt in sightings ... but evidence in the form of droppings and 

1959) 
feathers w

ere found neat the Judd trail / southeast slope of H
ualalai 
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K
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H
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275 
H

D
FG

: D
roppings indicated that a few

 nene w
ere inthe area I H

ualalai-M
am

a Loa saddle (K
eauhou-2 

(sum
m

er 1960) 
(24) 

area) 

For history of N
e
m
 restolation m

 K
eauhou-2 S-

 
1960 / 61 to 1987188 see H

aw
aii S

tate R
estoration Program

, Part 11 

K
E

A
L

A
K

E
K

U
A

 

276 
E

lder: C
. Thompson (age 78 in 1956): 

m
e

 landed on their barn / 3 m
iles above K

ealakekua 
1880's 

277 
E

lder: C
am

bra: seen m
any tim

es ... 15 once / Sherw
ood G

reenw
ell R

anch above K
ealakekua 

1936-1943 

278 
E

lder: D
avis: saw 1

 flying.. .2:3O
 p.m

. / tow
ards H

ualalai from K
eauhou B

ay 
2 Sept. 1955 

279 
E

lder: 
Seigfreed: flock of 12 or m

om
 large birds flying in form

ation 1 2 m
iles south of K

ailua, near 
Sept. 1956 

coast 

280 
E

lder: 
G

regory H
em

iques (interview
ed 2 O

ct. 1956): 
saw

 only tw
ice 17 years ago / (Sherw

ood 
G

reenw
ell R

anch above K
ealakekua) 

281 
E

lder: M
rs. R

. W
all (interview

ed 2 Jan 1957): raised captivesfor years; father had a pet nene for several 
(m

y 
years 

years that flew
 up and dow

n the m
ountain and followed his horse I K

ealakekua 
ago) 

P
U
U
 L

E
H

U
A

 

282 
E

lder: R. W
all: frequently saw

 nene I betw
een M

onohaa and H
ualalai 

1920's and 
early 1930's 

283 
P. B

aldw
in: B

aybrook (interview
ed 20 N

ov. 1942): nested several years I vicinity of Pohakuloa, 5,058 
(1929-1930) 

ft. el. (ca. 3 m
iles north of Pulehua R

anch H
dqs.) 

284 
B

aybrook: saw
 nesting / at P

ohaM
oa in K

eauhou 2 

285 
B

aybrook: three w
ere seen I on the plateau at Puu K

eanui 

(1929-1931) 
but not 
subsequently 
1941 



Island of H
aw

ai'i 
K

ona D
istrict 

P
W

 LE
H
U
A
 (C

od.) 

P. B
aldw

in: B
aybrook (interview

ed 20 N
ov. 1942): 3 seen / vicinity of Puu K

eanui, n
o
rth

 of Puu L
ehua 

P. B
aldw

in: B
aybrook (interview

ed 21 N
ov. 1942): no records/ Puu L

ehua ranch ... in the m
am

ane forat 
at low

er elevations (than ca. 5000 ft.) 

E
lder: M

atsuoka (G
reenw

ell cowboy): saw 3
4

 / &
pula above K

anahaha 

E
lder: M

atusoka: saw
 3 flying over / K

anahaha, old sheep station 

E
lder: 1. H

enriques: saw
 sm

allish nene / 2 or 3 m
iles rnakai (seaw

ard) of A
huaum

i at K
anahaha 

E
lder: M

. G
reenw

ell: seen flying 3 tim
es in the a.m

 from
 SW

 to N
E
 

over the (Pulehua) ranch house 

E
lda: Silva: pair seen / K

ipuna tanks (K
eakauoopuna) near Puu L

ehua 

E
lder: R

. W
all: saw

 3 or 4 fly over high at noan/ M
onahaa at 4000 ft. el. rnauka (tow

ard the m
ountain) 

from
 K

abdiu 

E
lda: K

aw
 (age 65 in 1956): seen / K

anahaha 

E
lder: N

. G
reenw

ell: pair at N
enenui G

ate near Pohakuloa 

W
oodside: 

N
orm

an G
reenw

ell reported that a cowboy saw
 2 nene on pahoehoe / just south of w

ater 
tank above windmill at K

eikiaeae (2 m
iles SE

 Pulehua R
anch H

dqs) about 2 months ago 

W
oodside w

/ B
urke and T

akata: checked for droppin gs... found none / rnauka kipuka just past N
enenui 

gate 

W
oodside: no droppings found / about 1

 and 2 m
iles beyond N

enenui gate 

W
oodside: no ckoppings found / A

huaum
i H

eiau 

W
oodside: found 2 fairly recent droppings / on sm

all knoll at low
er end of race track 

W
oodside: no recent droppings but lots several m

onths or m
ore old / hike around 3

 green hills 

W
oodside: checked for droppings, found none / K

ahana (K
anahaha) area 

W
oodside: checked for droppings ... found none / N

enenui G
ate area 

W
oodside: no droppings j A

h
u

a
~

 
H

eiau 

1941 

(1923-1942) 

1944-1946 

1944- 1946 

O
ct. or N

ov. 
1952 

1932-1952 

June 1955 

A
ug. 1955 

O.- 
ago) 

O.- 
ago) 

3 A
ug. 1958 

19 N
ov. 1958 

19 N
ov. 1958 

19 N
ov. 1958 

19 N
ov. 1958 

19 N
ov. 1958 

11 Jan. 1959 

11 Jan. 1959 

11 Jan. 1959 
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Island of H
aw

ai'i 
K

ona D
istrict 

305 
W

oodside: 
only old droppings ... found a few

 nene bones in a shelter cave, near H
eiau / area w

est and 
north of A

huaum
i H

eiau to lava checked for nene sign 

306 
W

oodside: checked for droppings ... found none/ H
alelaau to 1859 flow

 

307 
W

oodside: 
only old droppings f

w
d

 ... no birds have been here since last tw
o visits / looked for sign 

from
 end of sand above A

huam
ni H

eiau to race track-3 
green hills 

308 
W

oodside: 
no recent sign found / on hike along contour from

 race track-3 
seen

 hills area around 
H

inau back to race track and return to jeep 

H
O

N
A

U
N

A
U

 

309 
Upon our first arrival at K

aracacooah Bay, the natives brought off several geese, w
hich w

ere quite tam
e; 

they w
ere not unlike the C

hinese geese; they called them N
a-na / K

ealakekua 

3 10 
... bought one or tw

o geese that w
ere tam

e.. .sm
all and not very unlike a w

ild goose.. .from
 M

r. Portlock's 
account who carried six dozen to sea w

ith him
 w

e expected to procure a tolerable supply ... surrounded 
by an am

azing num
ber of canoes... /hove to, off K

ealakekua B
ay 

3 11 
E

lder: H
ayes: saw

 1
 flying south at 5:00 PM

 / K
eokea R

oad junction, south K
ona 

312 
E

lder: 
Johnston: shot nene for W

m
 Paris, (Sr.) / m

auka (tow
ard the mountain) of the forest line, 

M
cC

andless R
anch 

3 13 
E

lder: E. T
hom

pson: shot 2 from a flock w
hich circled and landed again / K

aunene 

3 14 
W

ingate: young were seen / PuukiTlikini 

3 15 
E

lder: E. T
hom

pson: saw
 5-15 near pools and the C

alendula patch / K
aunene 

3 16 
E

lder: F. H
enriques: saw

 2 / above M
cC

andless R
anch 

3 17 
D

. Paris: encountered pairs / 2 m
iles east of K

eanapaakai 

318 
D

. Paris: encountered pairs/ at 7,250 and 7,000 feet, 2 m
iles east of K

om
akaw

ai w
aterholes 

11 Jan. 1959 

11 Jan. 1959 

12 Jan. 1959 

12 Jan. 1959 

23? D
ec. 1778 

3 M
ar. 1792 

25 O
ct. 1950 

1920's 

1935 

as late as 1936 

as late as 1936 

319 
W

. T
hom

pson: found 3 / on the lava above K
ornakaw

ai w
ater holes 

early in 1944 







Island of H
aw

ai'i 
K

a'u D
istrict 

M
U
L
T
I
Q
U
A
D
R
A
N
G
L
E
 (C

ont.) 

343 
T

he num
bex of birds lcnow

n from
 all three study areas (K

eauhou Sanctuary, K
ilauea C

rater, H
ilina Pali) 

1977-1981 
B
A
N
P
8
2
 

ctropped fnan 112 in 1978 to 34 in 1981 as a result of 
the virtual extinction of 

the K
eauhou 

populatia..praportio of paired birds in all 3 study areas decreased from
 91%

 in 1978 to 76%
 in 

1981..T
his decreasing ratio of paired to unpaired geese may be related to the decline of the total 

population..Popllations around K
ilauea C

rater and on the low
land slopes of K

ilauea (H
ilina Pali area) 

m
ay have increased slightly in size ... only 47 %

 of the pairs encountered in the field attem
pted to nest in 

1978 w
hile 69%

 bred in 1981 ... 59%
 of a

ll available captive pairs and freeflying volunteers attem
pted 

to nest in H
A

V
O

 pens from
 1975 to 1981 ... Most w

ild pairs (75%
) w

hich bred did so in only 1 of the 
years w

hile 21 %
 bred in 2 years and only 4%

 bred in 3 years...no pairs bred in all 4 years...of the 67 
breeding attem

pts observed in the w
ild during 1978-1981 only 2 resulted in fledglings..m

ost fem
ales 

that w
ere gravid w

ere know
n to have laid eggs and initiated incubation, but only 37%

 were successful 
in hatching eggs ...The success rate of clutches laid in captivity w

as 79%
 ... The m

ost im
portant factor 

responsible for clutch failure in the w
ild (including N

ene on M
aui) w

as predation by m
ongoose on eggs 

(62%
) and incubating fem

ales (10%
) ... a- 

storm
s, ernbryom

ortality, accidental egg breakage 
by the fem

ale and other factors accounted for the rem
aining 28 96 of the clutch failures ... In N

PS breeding 
pens only 12%

 of all clutch failure in pers w
ere em

bryo m
ortality (55%

) and infertility (32%
) ...only 

12%
 of all clutch failures w

ere attributable to egg p
re

d
a

tia
.m

 clutch size for w
ild pairs on H

aw
aii 

w
as 3.1 ... N

PS pens clutches aveaaged 4.0 ... 4.3 at the Pohakuloa facility ... fertility of eggs in the w
ild 

(83 5%) was as high or higher than of eggs laid in captivity ... hatchability of w
ild eggs (85 %

) w
as the sam

e 
or exceeded that of captive-laid eggs ...g d

in
g

 m
ortality approached 100%

 in the w
ild, w

as 34%
 in N

PS 
pens, only 9

%
 at Pohakuloa and 15%

 at Slim
bridge ... From 67 breeding attem

pts on H
aw

aii only 4 
fledglings w

ere produced in 4 years...fiequency 
of 

renesting in the w
ild a

p
 

to be less than in 
captivity ... O

n each island (H
aw

aii, M
aui) h

 were 3 renest attem
pts, com

prising 9%
 of the total 

n
u

d
m

 of active nests located. 

P
O
H
U
E
 B
A
Y
 

344 
Eldea: N

akam
ura via W

oodside: 1 seen at 12 noon1 m
e-half m

ile lm
th of M

anuka State Park on 1907 
Sept- 1955 

(lava) flow
, south K

ona 

K
A
 L
A
E
 

345 
E

lder: M
einecke: fem

ale w
ith several young; 2 captured and reared / 61 1

 ft. el. on road from
 W

aiohinu 
1896-1898 

(1) 
to K

aalualu 
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aw

ai'i 
K

a'u D
istrict 
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E
lder: K

aw
aha (age 72 in 1956): ate nene from bag of 12 brought by pig huntm

 and shot w
ith rifle / 

1902 
K

ipulu Nene above K
ahdcu R

anch 

E
ldm

 M
eineck: many friends hunted and shot nene / K

ipuka Nene, K
ahuka R

anch 
up to 1908 

noted a pair / riding northw
ard ...(f rorn) cam

pground at elevation approxim
ately 6,000 ft. ... near a good 

9 O
ct. 1919 

spring in a m
eadow

 to the sauthw
est of the aa flow

 called Pohaku (K
e A

) Pahina, and near the forest 
reservation bolm

dary.. .reached by the K
ahuku-K

apapala trail... w
e quickly left the tim

ber, passing one 
fine specim

en of silver sw
ord... w

e follow
ed the eastern m

argin of a rough aa lava flow
 

Jaggar: saw
 2 /in

 g
m

q
 K

i
m

 0 N
em

e in Kahuku 

flock d
 17 seen/ 6500 ft. el. K

ipuka N
ene, Kau district 

E
ldeb: G

laver: saw
 17 on ground / K

ipuka N
ene, K

ahulcu Rarach 

3 observed / 6500 ft., K
ipuka N

ene, K
au d

iic
t 

A
ug. 1949 

Jan. 
1949 

none seen / 6500 ft., K
ipuka N

ene, K
au district 

(1949-195 1) 

E
l

k
 Freitas: saw

 7 w
allang / Kipuka N

ene (K
ahuku R

anch) 
M

ar. 1952 

E
l

k
 M

olcilio: saw
 3 flying / tow

ards K
ipuka N

em
e from M

auna Loa near K
eapohina, K

ahuku R
anch 

Jan 
O

r Feb. 
1953 

E
l

k
 Freitas: saw

 3 flying dow
n the m

ountain (M
am

a Loa) / K
ahuku Ranch 

Feb. 1954 

E
lder: Freitas: saw

 1 flying up M
auna L

a
 / K

ahuku Ranch 
early A

pr. 1954 

E
lder: H

osaka: never saw N
ene at K

ipdca N
ene but heard from

 m
any old tim

ers that they w
ere aften 

(i" 
past) 

seen these / K
ipuka N

ene 

E
lder: B

rtithaupt (fence rider for K
au ranches for 20 years): 

1-17 seen many tim
es I K

ipuka N
ene, 

June 1956 and 
1000 ft above forest line and below

 K
ahuku R

anch fenceline 
earlier 

E
lder: W

agneb: saw
 4 m

 5 1 K
ahuku R

anch, w
here last (lava) flow

 crosses the jeep road at 5,000 ft. el. 

For history of N
ene rts

tm
tio

n
 project in K

a
h

h
 Sanctuary 1966/67 to 1987188 sez H

aw
aii S

tate R
estoration Program

, Part II. 
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a'u D
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E
lder: W

m
 Paris, Sr.: 

father hunted nene / A
inapo 

(1930's) 

W
. B

anko: T
. S

u
m

:
 never -..only 

a
le

g
d

 that they once used to land here forrest / Puu K
uanene, 

(1949-195 

K
apapala, 2,825 ft. el. 

E
lder: E.B

. M
e

d
e

h
 and Fontes: saw

 2 / Stone Wall, K
apapala R

anch 
June-July 1954 

E
lder: 

old H
aw

aiian hunter via H
om

er: 
killed packhorse load of flightless nene / A

inapo area of 
(
i
"
 years past) 

K
apapala Ranch 

E
lder: E.B. M

e
d

e
h

 and F
ontes saw

 1 / K
apapala R

anch 
June-July ca. 
1956 

H
D

FG
: ... a single unbanded N

ene, probably a year-old fem
ale ... observ ed... rem

aining there m
ost of the 

N
O

v. lg
6
1
 

month 
K

apapala R
anch 

O
ne goose fnnnthe H

aw
aii V

olcanoes N
a

tid
 Park w

as observed at the self-feeder in the K
ahuku nene 

1985- 

sanctuary; it w
as piured w

ith an unbanded gander. This pair w
as lasi seen by N

ational Park personnel 
30 June 1986 

/ in K
apapala R

anch 

M
A

U
N

A
 L
O
A
 

394 
E

lder: E
.B

. M
edeiros and Fontes: saw

 5 / flats above stone w
all at K

apapala R
anch 

June-July ca. 
1954 

395 
E

lder: Bryan: flushed 7 / H
alew

ai w
ater tank at A

nipealll, 7,700 ft. el. along A
inapo T

rail 
(in Y

ears past) 

3%
 

E
lder: J. A

rm
itage: saw

 15 o
n
 g

d
 

/ 1
 m

ile above H
dew

ai tank, A
inapo Trail 

1956-1957 

K
IPU

K
A

 P
A
K
E
K
A
K
E
 (outside H

aw
aii V

olcanoes N
ational Park) 

397 
N

PS: 
12 seen / elevation 4,500 ft. about 5

 m
iles southw

est of the M
auna L

oa Strip (Road) ... K
apapala 

(M
ay 1949) 

R
anch flying tow

ard the Park 

398 
W

. B
anko: 

T. Surnner: large groups seen/ Pahuam
im

i, Kapapala, on tw
o sm

all hills near large w
ater 

1949 

hole about 7,000 ft. el. 

399 
E

lder: B
. Surnner: tw

ice saw
 ca. 9 calling from

 the top of knoll / near H
alew

ai cabin 
(in Y

ears past) 



Island of E
aw

ai'i 
K

a9u D
istrict 

K
IP- 

PA
K

E
K

A
K

E
 (outside H

aw
aii V

olcanoes N
ational Park) 

400 
W

oodside: many droppings-old 
to fresh on pahoehoe around tube 'cave-ins" / left jeep at upper end 

8 O
ct. 1959 

(14) 
of roads on (Park) boundary (w

ith K
apapala Forest R

eserve) in K
ipuka M

aunaiu ...hiked up boundary 
fence and on past to "seeps" on aa to 6,500 (ft. el.) 

K
IL

A
U

E
A

 C
R
A
T
E
R
 (outside H

aw
aii Volcanoes N

ational Park) 

401 
E

lder: W
aipa (age 77 in 1956): saw

 them
 often, fam

ilies up to 5 / K
eauho(u), betw

een ranch house and 
1895 

(1) 
rnauka house of Shipm

an's father, K
eaw

ew
ai 

402 
E

lder: M
einecke: saw

 3 / old, (C
apt. U

.S. A
m

y
) B

ates C
am

p (4998 ft. el. w
aterhole near Park bndry, 

lg
o
9
 

(1) 
K

eauhou R
anch} 

403 
E

l
k

 M
einecke: undeterm

ined num
ber -1 

old (C
apt. U.S. h

y
)

 Bates C
am

p (4998 ft. el. w
aterhde 

l9I6 
near Park bndry, K

eauhou R
m

h
) 

404 
E

lder: M
einecke: 2 seen / old, (C

apt. U
.S. A

rm
y) B

ates C
am

p (4998 ft. el. w
aterhole near Park bnQy, 

27 July 1922 
(1) 

K
eauhou R

anch} 

405 
E

lder: M
einecke: 2 se

w
/ old, (C

apt. U
.S. A

rm
y) B

ates C
am

p (4998 ft. el. w
aterhole near Park bndry, 

30 
K

eauhou R
anch) 

22,2336 July 
1924 

406 
E

lder: M
iranda: saw

 5 cn ground / O
haikea, K

apapala R
anch 

1924 
(1) 

407 
E

lder: 
M

einecke: 
undeterm

ined n
u

m
k

 seen / old, (C
apt. U.S. A

rm
y) B

ates C
am

p (4998 ft. el. 
l1

 
1925 

w
aterhole near Park bndry, K

eauhou R
anch) 

408 
Eldeb: F. W

altjen: saw
 3 several tim

es / open kipuka 1 m
ile tow

ard K
ulani from

 (?B
ates) cam

p, old 
(1) 

M
am

a L
oa trail 

409 
E

lder: F. W
altjen: saw

 nene com
e every night (1600 hours) fm

m
 direction of K

ulani to roost near their 
(1) 

cam
p / w

here stone w
all meets M

am
a L

oa trail 
1930 

410 
E

lder: K
irni (age 65 in 1956): frequently saw

 a sm
all flock / O

haikea 
ca. 1930 

(1) 

41 1
 

E
lder: M

cK
enzie: saw

 pair w
ith nest, later saw

 2 young w
ith 1 infertile egg and 1

 dead em
bryo 

B
ates 

of lg4&
 

C
am

p 
1941 

412 
E

lder: M
cK

enzie: saw
 4 young w

ith parents / B
ates T

rail, near Bates cam
p 

1950 
(1) 



Island of B
aw

ai'i 
K

a'u D
istrict 

K
I
L
A
U
E
A
 C

R
A

T
E

R
 (outside H

aw
aii V

olcanoes N
ational P

ark) (C
ont.) 

E
lder: M

cK
enzie: saw

 2 young w
ith parents / B

ates Trail 

E
lder: T

. L
indsey: saw

 24 fly over / Keauhou R
anch house 

E
lder: T. L

indsey (iterview
ed 12 Sept. 1956): 2 adults and 2 flightless young seen/ below

 B
ates C

am
p 

on the K
eauhou side of K

ipuka K
ekekaniho (K

ipuka K
ulallo) 

2 censused / K
eauhou Ranch and V

olcano G
olf C

ourse 

4 censused I K
eauhou R

anch 

8 observed sw
im

m
ing / K

e
a

b
 Ranch, 5350 ft. el. 

2
 cxm

w
d
, C

hristm
as C

u
m

t / K
eauhou R

anch 

2 cxam
sed, Christmas C

ount / K
ilauea C

rater R
im

 

5 am
used, Christmas C

ount / K
eauhou R

anch 

1- 
C

hrism
m

 C
ount / K

eauhou R
m

h
 

423 
3 censused, Christmas C

ount / K
ipuka Puaulu, G

olf C
ourse, adj. areas 

424 
2 cxxm

w
l, Christmas C

ount / K
ilauea C

rater R
im

, T
hm

ton L
ava T

ube 

425 
2 censused, Christmas C

ount / K
eauhou Ranch, T

ratlsect 30 

426 
4 seen, C

firistrn
a

s C
ount / K

ipuka Puaulu, G
olf C

ourse, adj. areas 

427 
4 seen, C

hristm
as C

ount / K
ilauea C

rater R
im

, h
t

o
n

 Lava T
ube 

423 
4 seen, Christmas C

ount / K
ipuka Puaulu, G

olf C
ourse, adj. areas 

429 
4 seen, C

hristm
as C

ount / K
ilauea C

rater R
im

, h
t

o
n

 Lava T
ube 

430 
7 seen, C

hristm
as C

ount / K
ilauea C

rater R
im

, T
hurston Lava T

ube 

431 
2 seen, C

hristrnas C
ount / K

eauhou Ranch 

432 
2 seen, C

hristm
as C

ount / K
ipuka Puaulu, G

olf C
ourse, adj. areas 

30 Dec 1972 

30 Dec 1972 

17 June (1974) 

2 Jan. 1978 

30 Dec 1978 

30 Dec 1978 

27 Dec 1980 

27 Dec. 1981 

27 D
ec 1981 

27 D
ec 1981 

26 Dec 1982 

26 D
ec. 1982 

2 Jan. 1984 

2 Jan. 1984 

29 D
ec. 1984 

29 Dec 1984 

4 Jan. 1986 



Island of H
aw

ai'i 
K

a'u D
istrict 

V
O

L
C

A
N

O
 (outside H

aw
aii V

olcanoes N
ational P

ark) 

E
lder: V

abiske: frequently seen flying m
auka / ca. m

ilepost 25 along the H
ilo to N

ational Park highw
ay 

E
lder: M

c
K

d
e

: saw
 8 flying (1 130 hours) / tow

ards B
ates C

am
p 

Elder 
V

gbiske: saw
 ca. 12 flying rnakai (tow

ards the sea) in late p.m
. / m

ilepost 26 along road to Park 
from H

ilo 

E
lder: M

cK
enzie: saw

 6 (2 young fuzzy heads able to fly) / at M
cC

ake R
anch, end of W

right R
oad 

H
D
F
G
:
 Several scattered rep

ais of w
ild nene flying ... investigated, but none were verified 

/ V
olcano 

area 

E
l

k
 M

c
K

d
e

: 9 seen / W
right Road, 1 112 m

iles above V
olcano R

oad 

H
D

FG
: several scattered repoas uf nine flying ... but none were v

d
i

 
/ V

olcano area 

1940's-1955 
(1) 

19 O
ct. 1956 

(1) 

Sept.-O
ct. 1956 

(1) 

25 Feb. 1957 
(1) 

1 July 1959- 
(23) 

30 June 1960 

440 
E

ldea: J. G
reenw

ell: seen once (group of 6) in 20 years / at forest lk
, 7000 ft. el., Puu 0

0
 (P

uu o
 U

o) 
1932-1952 

(1) 

K
O

O
K

O
L

A
U

 

441 
Woodside: 

Y
am

axnoto (surveyor): saw
 a pair a

 2 separate OCCaSj.of~s / 1 m
ile past the end of the 

abput 
w

eeks 
(I4) 

H
ilo-K

ona R
oad and a little mauka (tow

ard the m
ountain) 

p
a

r
 to 5 A

ug. 
1955 

442 
W

oodside: no sign d
m

 
found / on hike past the end of the H

ilo-K
ona R

oad to 1859 lava flow
 and 

1955 
(I4) 

re
tu

rn
 

443 
E

lder: Silver (? Silva) a pig hunter: saw
 2 / betw

een 188 1 and 1852 (lava) flow
s near K

ipuka A
im

 H
ou 

1955 
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ai'i 
K

a'u D
istrict 
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L
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K
eaahou N

ene Sanctuary, adjacent to H
aw

aii V
olC

anoes N
ational Park] 

W
oodside: E

lder: found many fis
h
 droppings, d

 nene contour feathers and a few
 bits of dow

n at 
N

O
v. 1956 

the seep I ...from
 end of truck trail w

alked over along stone w
all to boundary flow

 and dow
n the trail to 

B
ates C

am
p. Lost trail in K

ekekahniho. E
lder continued on dow

n the kipuka ... I w
as attracted to a green 

area m
 the north aa flow

 above m
e...w

ent up to it (finding droppings, contan feathers, dow
n) ... I call 

this area the seep as there is lots of green grass, v&
na, 

gosnore and a few
 poka planis on the lh

in
 soil 

of the aa. 

W
oodside: found m

ore droppings and sign in another sim
ilar seep I located north across the channel af 

N
O

v. 1956 

the flow
 

W
oodside: heard and saw

 nene on edge of d
 (about 4 acres) forested kipuka just n

o
rth

 of second 
1956 

==P 

W
oodside: lots of fresh droppiis and a pair w

ith a nest m
k
r a fallen 

koa w
ith a large pukeaw

e growing up through it .. nest w
ith 2 eggs, lots 

of dow
n..abcm

t 25 feet from
 the edge of the aa and extrem

ely w
ell 

h
id

d
en

..g
m

 
vedy tam

e ... did not hiss or defend nest 
even w

hen I 
approached w

ithin 10 feet ... only a low
 m

onosyllabic m
oan when she 

left the n
e
st to go up on the lava ...g ander flew

 off 50 feet w
hen I got to 

w
ithin25 feet ofhim

... at nest about 4O
rninuteq only thelast 15 of w

hich 
w

as the goose off the nest..ntum
ed to jeep ... found E

lder w
aiting 

the first nest ever to be seen in the w
ild by a biologist ... 3 old nests in 

progressive stages of deterioration also found 

'trio' adults seen 

W
oodside: 

E
lder: 

set up blind at nest and left E
lder in it ...goose on 

nest, gander w
atching quietly from

 aa above nest..m
on 

W
oodside: saw pair 

in 4
a
m

 forested kipuka 
9 N

ov. 1956 

in a tiny kipuka ... 6,500 ft. 
9 N

ov. 1956 
el.. .upper lands of K

eauhou 
R

anch on the eastern slope 
of M

auna Loa 
K

eauhou R
anch breeding 

9 N
ov. 1956 

ground 
(+acre 

forested kipuka) 
13 N

O
Y

. 1956 

fourth long kipuka (from
 4- 

13 N
O

Y
. 1956 

acre kipuka dow
n the flow

 to 
the next kipuka and thence 
northeast) 
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W
eauhou Nene Sanctuary, adjacent to H

aw
aii V

olcanoes N
ational Park] (C

ont.) 

'trio' aM
ts seen 

W
oodside: 

returned to E
lder at 3 p

m
 ...goose still on nest, gander 

nearby ... w
ent aw

ay and returned 4:30 p.m
. ...g oose still on, gander 

nearby 

'trio' adults seen 

W
oodside: gander on the grassy part...gocise on the nest 

'trio' adults seen 

W
oodside: 

pair an lava at low
ex near-edge of "nest kipuka"..aest 

hatched yesterday ...no young seen..took pictures of nest and unhatched 
egg (E

lder w
as up yesterday and saw

 1
 chick) ... w

ent back to w
here p

a
ir 

w
as but could n

o
t find them

, circling kipuka tw
ice and going back to 

seep 

W
oodside: saw

 a pair w
ith binoculars ... no young 

W
oodside: 

1 m
ale and 2 ?fem

ale nene on ridge. ..no young.. .appears 
that the one young has been lost 

W
oodside: m

apped location of nest found and revisited 

W
oodside: m

apped location of 3 adults seen 

W
oodside: m

apped location w
here 2 adults w

ere seen 

W
oodside: Elder took m

e up to end of truck trail and left m
e to w

alk 
to Saddle R

oad. 
C

ut across to nest kipuka ... no nene on seep or in 
ki puka...seem

s 
like nest w

as used last year or before as there are old 
shell fragm

ents under this year's dow
 n... left gear in kipuka.. .walked up 

edge of K
ekekaniho to the plane w

reck 

K
eauhou R

anch breeding 
ground 
(4-acre kipuka) 

K
eauhou Ranch breeding 

ground 
the seep (4

a
m

 kipuka) 

Keauhou Ranch breeding 
ground 
(4-am

 "nest" kipuka) 

on the low
er seep 

nearest nest kipuka 

nest kipuka, 1 114 miles N
W
 

of cabin 

nest kipuka, 1 m
ile N

W
 of 

cabin 

112 m
ile N

 of cabin 

nest kipuka and seep 

13 N
ov. 1956 

13 N
ov. 1956 

16 N
ov. 1956 

19 N
ov. 1956 

19,20,22,23 
N

ov. 1956 
23 N

ov. 1956 

23 N
ov. 1956 

23 N
ov. 1956 

9
2

3
 N

ov. 1956 

23 N
ov. 1956 

23 N
ov. 1956 

25 N
ov. 1956 
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K
eauhou N

ene Sanctuary, adjacent to H
aw

aii V
olcanoes N

ational Park] (C
ont) 

477 
W

oodside: 3
 adults flew to seep, took pictures, no sign of brood 

nest kipuka 
6 Jan. 1957 

6 Jan 1957 

6 Jan 1957 

478 
W

oodside: m
apped location w

here 3 adults seen 
1

 1/4 m
ile N

W
 of cabin 

479 
W

oodside: located parents w
ith brood of 4 

on aa about 400 yards below
 

seep and 20 yards in from
 

edge 

480 
W

oodside: m
apped location w

here parents w
ith brood of 4 seen 

718 m
ile N

W
 of cabin, below

 
nest kip&

 
6 Jan 1957 

K
eauhou R

anch breeding 
g
ra

d
 

482 
'trio' adults seen 

K
d

o
u

 Ranch breeding 
g
ra

d
 

6 Jan 1957 

483 
W

oodside: fcnm
d a pair w

ith2 yam
g about 8 w

&
 

old; banded young 
N
E
 of nest 

yellow
 

24 Jan. 1957 

484 
W

oodside: m
apped location w

here 2 young w
ere banded yellow

 
1 112 m

iles N
W
 of cabin 

24 Jan. 1957 

24 Jan 1957 
485 

pair w
ith 2 young seen (color banded) 

K
eauhou R

anch breeding 
m

 
486 

W
d

id
e

: 1
 pair w

ith 3 ycnm
g; flightless fem

ale and 3 young banded 
about 

nest 
red 

kipuka 
27 Jan. 1957 

487 
W

oodside: m
apped location w

here fem
ale and 3 young w

ere banded 
m

ile N
W

N
 of 

red 
27 Jan 1957 

488 
p
a
ir w

ith 3
 young seen 

K
eauhou R

anch breeding 
g

ra
d

 
27 Jan

 1957 

489 
W

oodside: flushed 3 adults 
straw

- 
kipuka 

31 Jan 1957 

31 Jan. 1957 

31 Jan. 1957 

490 
W

oodside: m
apped location w

here 3 adults w
ere flushed 

2 m
iles NW 

of cabin 

491 
W

oodside: 
A

h 
Pat 

found 
fam

ily 
w

ith 
red-banded 

young 
all 

jnthenest 
lava river 

together.. .fem
ale still flying ... took piccures 

from
 straw

berry kip&
 

492 
W

oodside: m
apped location of fam

ily w
ith red-banded young 

1 112 m
iles N

W
 of cabin 
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w
eauhoa N

ene Sanduary, adjacent to H
aw

aii V
dcanoes N

ational Park] (C
onl.) 

522 
H
D
F
G
:
 

fom
 
or 

five broods 
observed ... m

oulted 
primaries 

and 
K

eauhouR
anchbreeding 

srm
ndaris f~

..h
d

icatin
g

...(o
th

er adults w
ax) less su

casfu
l or 
+

 
left early 

(1956-1957 
(2oa) 

nesting season) 

Keauhou R
anch breeding 

ground 
28 A

pr. 1957 

524 
p

a
ir w

ith 1
 young seen 

K
eauhou R

anch breeding 
ground 

28 A
pr. 1957 

525 
pair w

ith3 young seen 
K

eaum
oU

 R
anch breeding 

ground 
13 M

a
y
 1957 

526 
p

a
ir w

ith 2 young seen (0010~ banded) 
K

eauhou R
anch breeding 

ground 
13 M

a
y
 1957 

527 
pair w

ith2 yaungseen 
K

eauhou R
anch breeding 

gmund 
13 M

a
y
 1957 

528 
'trio

' adults s
e

x
 

K
eauhou R

anch breeding 
g

d
 

21 M
a
y
 1957 

529 
p
a
ir w

ith 2 young seen 
K

eauhou R
anch breeding 

ground 
21 M

a
y
 1957 

K
eauhou R

anch breeding 
ground 

21 May 
1957 

531 
o-ed 

flock
 of 2-6 (a total of) 31 tim

es ... at least 6 pahs used the 
w

ithin2 1/2m
i1es 

area 
tiny kiupka ... at 6,s O

oft... in 
the upper lands of K

eauhou 
R

anch on the eastern slope 
of M

auna Loa 

9 N
O
V
.
 1956- 

21 M
a
y
 1957 

532 
pairfam

d 
at the little kiupka where 
nesting occurred the 
previous year 

28 A
ug. 1957 

ELD
W

58 

533 
17 adults, 10 young (actually 12) (in 5 broods) discovered 

in and w
ith 2 112 m

iles of a 
tiny kipuka ... on the eastern 
slope of M

auna Loa at an el. 
of 6,500 ft. 
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[K
eauhou N

ene Sanctuary, adjacent to H
aw

aii V
olcanoes N

ational Park] (C
ont.) 

W
alker: discovered nest site of 4:3O

 p
m

. (1 1 6 1 58) sighted pair, m
any 

fresh droppings on trail 

W
alkea: found 1 w

hole nene egg ... very fiesh..nol rotten. ..red m
aterial 

in yellow
 yoke near point w

here egg rested on ground 

W
alker saw

 2 unbanded nene during w
alk 

W
alker saw

 sam
e pair 1 m

ile further 

W
alker em

pty (negative search results) 

W
alkea: 

heard a
d

 saw
 goose and 2 chicks...fem

ale belligeaent- 
sounding ... saw

 m
ale hiding in bnrsh..flew

 o
ff as I approached (h

ead 
m

ale later in upper end of straw
bem

y kipuka calling distress to 
m

ate) ... fem
ale very m

ad-flew
 

at m
e as I caught and banded 2 chicks 

about 6 w
eeks old (further notes on behavior here) 

H
D
F
G
:
 a pair was observed in K

e
a

h
u

 ... w
here activity in

m
a

d
 

through O
ctober and N

ovem
ber ... but tim

e available for field work w
as 

lim
ited .. how

ever, 2 nests w
ere located, both of w

hich appeared to have 
hatched out young.., 1 brood of 2 goslings w

as located and banded ... 
N

PS: 1 seen 

W
oodside: noted a few

 rather fresh choppugs 

W
oodside: fom

d rather recent but dry sign, skeleton and feathers (no 
leg bones) on lava ...gu ess not over 1 year by am

dition of feathers, 
bones very bleached 

nest kipuka 
7 Jan. 1958 

(14) 

near S
E

 end of nest kipuka 
25 Jan. 1958 

(14) 

from
 nest kipuka hahiyay 

25 Jan 1958 
(14) 

across lava tow
ard 

straw
berry kipuka 

on far edge of pahoehoe 
25 Jan 1958 

(14) 
flow

 standing on aa 
low

er end of straw
befiy 

8 Feb. 1958 
(14) 

kip&
 

low
er end of straw

berry 
9 Feb. 1958 

(14) 
kipuka 

K
eauhou Sanctuary 

1 July 1957-30 
(21) 

June 1958 

bare aa lava flow
 at 7,000 ft. 

3 1 July 1958 
(5) 

el, on K
eauhou R

anch, just 
outside the Park 
on seep nearest nest kipuka 

1 A
ug. 1958 

(14) 
. 

~
 

hiked through nest kipuka, 
1 A

ug. 1958 
(14) 

on past next one a
rd

 over to 
edge Past m

w
b

en
y

 
o@

w and on past arld 
dow

n 
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lgeauhou N
ene Sanctuary, adjacent to H

aw
aii V

olcaooes N
ational Park] (C

ont.) 

W
oodside: flushed 1 lone m

ale? ...nesting on edge of a kipuka ... it flew
 

and dow
n 

1958 
to "kao log kipokan? 

(past straw
berry kipuka and 

on past and dow
n) 

H
D

FG
: 

at least 
1 (banded individual), pcsibly m

ore, returned 
K

eaU
hO

unesting area 
dl through the 

repeatedly ... 
sum

m
er, 1958 

H
D

FG
: activity increased 

in nesting area 

H
D

FG
: at least 9 w

ere know
n to be in the area, including 2 banded is

 
in nesting area 

goslings last year 

dunng O
ctober 

1958 
by the 1st of 
N

ovan
b

a 
1958 

W
oodside w

/ 
Takata: heard nene alarm

 note but could not locate the 
o
n
 the far edge of (Park) 

20 N
ov. 1958 

bird 
boundary lava flow

 

W
oodside: saw

 a lone nene flying back tow
ard the Park..landed close 

about 
a- 

20 N
ov. 1958 

to boundary flow
 

boundary lava flow
 to nest 

kip& 

W
oodside: 1 yellow band gander 

onnestkipukaseep 
20 N

O
V

. 1958 

W
oodside: found fresh "clockers" ... no nest or birds 

in pukeaw
e below

 nest site 
20 N

av. 1958 
of 2 years ago, nest kipuka 

H
D

FG
: 

3rd nest w
ith 4 eggs ln

d
a
 incubatiun fd 

in clum
p of 

ki*m
m

 
6ym

 
N

O
v. 

pukeaw
e ... all4hatched 

ft. eL 
1958 
hatched 12-15 
Dec. 

H
D

FG
: 

4th nest w
ith 3 fertile eggs found ...goose w

as a 2-year old 
m

ile 
nest 

found 25 N
ov. 

red-banded bird..nest under single pukeaw
e am

ong scattered bushes 
59800 

ft- 
1958 

on aa 
deserted 11 
D

ec. 1958 

W
oodside: pair seen flying ... very little fresh droppings 

nest kipuka 
25 Sept. 1958 

W
oodside: no nene seen... a few

 rather recent droppings found 
seep near nest kipuka 

5 O
ct. 1958 
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W
eauhou N

ene S
anctuary, adjacent to H

aw
aii V

olcanoes N
ations 

W
oodside: 

saw
 lone nene 

and 
goose "frozenw

 on a possible 
unam

cealed nest clostst to the boundary flow
 ... w

ent back across lava 
tow

ard IIU
C

~
 (did n

o
t disturb (hesting) @

)...total 
nene seen: 

7 (3 
pairs and 1 2-year old). 

W
oodside w

/ W
alker: 

visited nest #2-58 ... eggs w
ell covered w

ith 
dow

n ...p air on the aa close to the nest ... one alarm
 note (low

 
m

oan) ... birds %
zew

...did 
not di shnt>... could not see if fem

ale w
as 

banded ... did not count eggs 

W
oodside: 

heard 1
 d

am
 note (short honk) ... searched but could not 

find it nor any fresh droppings 

W
oodside: 

plentiful fresh droppings... saw
 pair on the lava about 100 

yards from kipuka. ..they w
ere moving aw

ay from kipuka.. .flew
 tow

ard 
nest kipuka (after w

alk tow
ard them

) ... Walker show
ed m

e last year's 
nest 

W
oodside: W

alked showed m
e the new

 nest of last year...no droppings 

W
oodside: flushed 1

 pair... collected droppings 

W
oodside: no fresh d

ro
p

p
iis seen 

W
oodside: flushed gander and goose...nest (#3-58) w

ith 4
 uncovered 

eggs w
ith m

uch dow
n 

W
oodside: flushed 1

 (no band seen) after hearing alarm
 nole 

11 Park] (C
ont.) 

about 6,000 ft. 
el. in sm

all 
kipukanearest boundary (aa) 
lava flow

 on southern edge 
of K

ekekaiho in a northerly 
direction frm

 the com
er of 

the "stonew
all trail" 

about 6,000 ft. el. in m
u

ll 
kipukanearestboundary (aa) 
lava flow

 on southern edge 
of K

ekekaniho in a northerly 
direction from

 the com
er of 

the "stonew
all trailw

 

next kipuka (from
 a
 close 

to boundary flow
 on w

ay to 
nest kipuka) 

nest kipuka 

Park side of straw
berry 

kipuka 

last kipuka beyond 
straw

berry kipuka 
on walk through straw

berry 
kipuka 

about 6000 ft. el. near "nest 
kipuka"-a 

d
i

s
h

,
 

isolated pahD
ehm

 kipuka of 
about 4 acres surrounded by 
an ancient aa lava flow

 

20 N
ov. 1958 

23 N
ov. 1958 

23 N
ov. 1958 

23 N
ov. 1958 

23 N
ov. 1958 

23 N
ov, 1958 

23 N
ov. 1958 

23 N
ov. 1958 

23 N
ov. 1958 





Island of H
aw

ai'i 
K

a'u D
istrict 

PU
U

 U
L

A
U

L
A

 
W

eauhou N
ene Sanctuary, adjacent to H

aw
aii V

olcanoes N
ational Park] (Cont.) 

5%
 

W
oodside: 

2 aluminum banded birds circled and landed ...g ander of 
about 

nest 
(m

st 4-58 still there ... did not flushhim
... also 1

 red-banded 2-yea old, 
b

u
k

a
 

114 
1
 pair unbanded, alum

inum
 banded 1-year olds-total 

6 birds (plus 
m

ile N
W

 of low
er seep and 

uncopied notes on interaction betw
een a

ll birds h
 about 4:3O

 - 5:05 
above 

end of kipuka 

p
m

 all at low
er seep 

num
ber2 

25 N
ov. 1958 

(14) 

597 
W

oodside: checked n
e
st #2-58 ...goose on..did not disturb 

about 6,000 fi. el. in sn
a

il 
29 N

ov. 1958 
(14) 

kipuka nearest boundary (aa) 
lava flow

 on southern edge 
of K

ekekaniho in a northerly 
direction from

 the cornex of 
the "stonewall trailw

 

598 
W

oodside: checked nest #3-58 ...goose on..gandeer on guard 
about do00 ft el. near "nest 

29 N
ov, 1958 

kipukaw
-a 

roundish, 
isolated pahoehoe kipnka of 
about 4 acres surrounded by 
an ancient aa lava flow

 

599 
W

oodside: no birds 
low

er seep and all kipukas 
29 N

ov. 1958 
(14) 

on aa nearby (except nest #4- 
58) 

600 
W

oodside: checked nest #4-58...pair gone but eggs w
ell m

ered
 and 

about 
nest 

29 N
ov. 1958 

(14) 
w

arm
 

kipuka approxim
ately 114 

m
ile N

W
 of low

er seep and 
above mauka end of kipuka 
num

ber2 

601 
W

oodside: 
saw

 gander of 
nest 

#4-58 come out of 
W

, ma& 
about 

nest 
29 N

ov. 1958 
(14) 

unsuccessful search for goose... 
kipuka approxim

ately 1/4 
m

ile N
W

 of low
er seep and 

above mauka end of kipuka 
num

ber2 

602 
W

oodside: saw
 1

 lone gander ... after checkm
g tips of all long kipukas 

in the 
k

i~u
k

a where 
29 N

ov. 1958 
(I4) 

and all sn
a
ll ones tow

ard strawberry (kipuka) 
the brood w

as banded yellow
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[K
eauhou N

ene Sanctuary, adjacent to H
aw

aii V
olcanoes N

ational Park] (C
ont.) 

619 
W

m
dride: 

checked 
nest 

#2-58...eggs 
w

ell 
m

vered...g- 
on 

about 6#o(-)8- 
insmall 

4 D
ec. 1958 

(14) 

nest ...g ander on guard.. .did not disturb 
kipuka nearest boundary (aa) 
lava flow

 on southern edge 
of K

ekekaniho in a northaly 
direction fiun the com

er of 
the 'stonew

all trail" 

620 
W

oodside 
w
/
 W

oodw
orth: 

checked 
nest 

#
M

8
 ... eggs 

well 
about 6*000ft. insmall 

4 D
ec. 1958 

(14) 

covered ...p air on nearby lava ...g andeb flushed, goase did nat 
kipukanearestboundary (aa) 
lava flow

 on southern edge 
of K

ekekaniho in a northerly 
direction from

 the com
er of 

the 'stonew
all trail" 

621 
W

oodside: no birds 

622 
W

oodside: 
checked 

nest 
#3-58 ... pair 

at 
nest...gander 

very 
6000 fi- 

near "
-
 4 D

ec. 1958 
(14) 

defem
ive ...m

ade 
charg e...hissed...goose on -...did 

not disturb 
lapukaW

-a m
undish, 

isolated pahoehoe kipuka of 
about 4

 acres surrounded by 
an ancient aa lava flow

 

623 
W

oodside: checked nest 4%
-58...gander on guard...goose on nest 

about 6000 ft. eL 
4D

ec. 1958 
(14) 

appm
xim

ately 6000 ft. el. 
approxim

ately 113 m
ile 

belw
o nest kip&

 
on 

ancient aa flow
 

624 
W

oodside: 
checked nest #4-58...pair aw

ay ...all 
3 eggs warm and 

about l 

covered. ..searched for pair 
kipuka approxim

ately 114 
mile N

W
 of low

er seep and 
above m

auka end of kipuka 
llum

ber2 

625 
W

oodside: flushed a gander 

W
oodside: no birds 

from
 the edge of the nest 

4 D
ec. 1958 

(14) 
kipuka dow

n 

at seep 
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m
a

u
h

o
u

 N
ene Sanctuary, adjacent to H

aw
aii V

olcanoes N
ational P

arw
 (C

ont.) 

W
oodside: 

checked nest #2-58 at 2 p.m
..g- 

on nest. ..gander on 
about 6*000 

i
n
 sm

all 
guard ... did not disturb 

kipuka nearest boundary (aa) 
lava flow

 on southern edge 
of K

ekekaniho in a n&
ly 

direction from
 the com

er of 
the 'stonew

all 
trail" 

628 
W

oodside: no birds 
at W

 

629 
W

oodside: 
1 @

...did 
not disturb 

low
er edge of nest lcipuka 

630 
W

oodside: 
checked nest #3-58 ...pir aw

ay ... eggs w
ell covered ...pair 

a
F

t 
6000 ft- 

near 

below
 (low

eb edge of nest 
kipuka) nest kipuka m

ust be from the 
h*n-arolm

dish, 
n

e
s

t
4

 feeding 
isolated pahoehoe kiplka of 
about 4 acres surrounded by 
an ancient aa lava flow

 

631 
W

oodside: checked nest #6-58 ...g ander on guard...prefllme goose on 
about 6000 ft. 

nest ... did not d
i

e
 

approxim
ately 113 m

ile 
below

 nest kipuka, on 
ancient aa flow

 

632 
Woodside: saw

 a pair flying noisily over, headed for K
eaw

ew
ai 

(near nest #4-58) 

633 
W

oodside: 
checked nest #4-58 ...g ander 

on guard ...goose on nest, 
about 

flying off and joined by gander (goose w
ith red

 band on right foot-tw
o 

ki* 
alJF

O
x
im

atel~
 

year old) 
m

ile N
W
 of low

er seep and 
above m

auka end of kipuka 
num

ber2 

634 
W

oodside: saw
 4... 1 had an alum

inum
 band, another no band and could 

dow
n the flow

 from low
er 

not see legs of rem
aining 2 birds 

seep on lava at upper tip of 
kipuka below

 nest #4-58 

635 
W

oodside: no droppings or sign found 
on hike on dow

n and around 
the bottom

 of the kipuka to 
the park side and dow

n to 
the extrem

e low
er seep near 

K
ip

h
 K

ekake 



Island of H
aw

ai'i 
K

a'u D
istrict 

P
W

 UL
A

U
L

A
 

D
a

u
h

o
u

 Nene Sanctuary, adjacent to H
aw

aii V
olcanoes N

ational Park] (C
ont) 

653 
W

oodside: 
checked 

m
est #3-58 ...g ander cm 

gu d
.
.
.
 

departed nest 
about 6000 fs- 

near 
D

ee* lg
S

8
 

(I4) 
w

idtout inspecling nest 
kipdca"-a 

roundish, 
isolated pahehoe k

ip
h

 of 
about 4 acres m

u
n

d
ed

 by 
an ancient aa lava flow

 

654 
W

oodside: 
checked nest 

6
5

8
 ...gander 

on guard...departed 
site 

abont5Q
00ft.e1. 

11 Dec. 1958 
(14) 

w
ithout inspecting nest 

approxim
ately Y3 m

ile 
below

 nest kipuka, on 
ancient aa flow

 

655 
W

oodside: 
checked 

nest 
#4-58 ...p air 

aw
ay ...nest 

partially 
abODt 

11 D
ec. 1958 

(14) 
covered ... egg cold ... apparently deserted 

kipuka approxim
ately 114 

m
ile N

W
 of low

er seep and 
above m

auka end d
 kip* 

n-2 

656 
W

oodside: checked nest W
7-58...goose on nest...did not see gander 

6000 
f
f
.
 

in 
11 Dec. 1958 

(14) 
straw

bem
y kipplka about 10 

yards in from
 rnnthem

 edge 
about halfway up on the long 
axis of the kipuka 

657 
W

oodside: checked nest #2-58 again (4:30 p
m

) ...p air not back ... eggs 
about 6s000 

ft. 
in sm

all 
11 D

ec. 1958 
(14) 

cold ... w
aited till 5:00 p

.m
 but birds did not re turn... exam

ined 
kipukanearestboundary 

(aa) 
eggs.. .very cold ...one egg had many sm

all cracks on large end and tw
o 

lav
a 

on 
*ge 

srm
ll pnctures...appeand that the nest w

as deserted ... took eggs ad 
K

ekekaniho 

nest m
aterial ... w

arm
ed eggs w

ith w
arm

 w
ater from

 radiator after retum
 

direction from the com
er of 

to jeep 
the "stonew

all trail" 

658 
W

oodside: checked nest #
2

-5
8

.~
0

 
change ... no nene around 

about 6,000 fi. el. in snail 
17 D

m
.
 1958 

(14) 
kipuka nearest boundary (aa) 
lava flow

 on southern edge 
of K

ekekaniho in a northerly 
direction from

 the com
er of 

the "stonew
all trail" 





Island of H
aw

ai'i 
K

a'u D
istrict 
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U
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A
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L
A

 
w

eauhou N
ene S

anctuary, adjacent to H
aw

aii Volcanoes N
ational Park] (C

onL) 

667 
W

oodside: checked nest #6-58 ...goose off nest feeding about 30 yards 
below

, gander 100 yards below
 nest...bothnoisy w

hen they saw m
e but 

quieted d
o
w
n
 when I l&

..looked back to see goose retum
 to nest w

ith 
gander nearby 

668 
W

oodside: 
checked 

nest 
#4-58 ...pair 

gone...eggs 
partially 

cov&
...very 

cold ... took the eggs and nest 

669 
W

oodside: checked n
est #-58 ... undisturbed ... took the rem

ains 

670 
W

oodside: w
ent up past nest #7-58 ...pair on edge of the lava nearest 

m
.flU

sh
ed

 

67 1 
W

oodside: no birds seen along route 

672 
W

oodside: nobirds 

673 
W

oodside: checked nest #6-58 ...g ander on guard ... did not disturb 

674 
W

oodside: checked nest #7-58 ... pair aw
ay ... eggs covered, warm 

675 
W

oodside: m
any few

 day-old droppings 

about 6000 ft. el. 
approxim

ately 113 m
ile 

below
 nest kipuka, on 

ancient aa flow
 

about 1 m
ile below

 nest 
kiplka approxim

ately 114 
m

ile NW 
of low

er seep and 
above r

n
a

h
 end of kipuka 

number2 

about 6000 ft. el. and 
approxim

ately 100 yards 
m

auka of sttaw
berry kipuka 

about 15 yards fnrm edge of 
"last kipuka" 

about 6000 ft. el. in 
straw

berry kiplka about 10 
yards in fr&

 
n&

 
edge 

about halfw
ay up on the long 

axis of the kipuka 

return to jeep through nest 
kipuka-seep, K

ekekaniho 

nest kipuka and seep 

about 6000 ft. el. 
ap

p
irn

ately
 113 m

ile 
below

 nest kip* 
on 

ancient aa flow
 

about 6000 fi. el. in 
straw

berry kipuka about 10 
yards in from

 northern edge 
about halfw

ay up on the long 
axis of the lapuka 
seep near nest kipuka 
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aw

ai'i 
K

a'u D
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K

eauhou N
ene Sanctuary, adjacent to H

aw
aii V

olcanoes N
ational4brkI (C

ont.) 

687 
W

oodside: nest #7-58 hatched 3 of 4 eggs..A
th egg still in nest 

688 
W

oodside: 
pair 

flushed... no bands.. .no young ...goose appeared 
heavy ...sm

all clocker droppings..m
y be the pair fIom nest #5-58 

going to rm
est a

-
 maybe has a new

 nest som
eplace 

689 
W

oodside: searched for broods but found no sign 

690 
W

oodside: saw the pair of one year olds ... did not flush them
 

691 
W

oodside: lots of k
sh

sign
..su

n
e old droppings 

692 
W

oodside: 
saw

 1
 @

...no 
bands...goose 

slightly heavy ... flushed, 
circled and landed on boundary flow

 ... 
693 

W
oodside: d

ro
p

p
ii m

ostly destroyed by rain...m
e 

fresh...no birds 

694 
W

oodside: fom
d fresh droppings 

695 
W

oodside: flushed a pair.. .goose looked very heavy.. .searched area but 
foundnonest 

6%
 

W
oodside: old-recent droppings d

y
 

697 
W

oodside: flushed 3 

698 
W

oodside: saw a lone ?m
ale nene ... did not disturb 

about 6000 ft. el. in 
straw

berry kipuka about 10 
yards in from

 northern edge 
about halfw

ay up on the long 
axis of the kipuka 
dow

n fnnn II&
 

#7-58 

straw
berry kipuka 

low
er seep 

seep and nest kipuka 

b
o

m
k

y
 flow

 ... about 100 
yards above nest #2-58 

on hike to, boundary .flow
 

(from
 end of truck trail) &

d 
up the Park edge 
on hike over to K

ekekaniho 
edge above cross fence 
about 100 yards below

 (?last 
year's) nest of pair #2-58 

sm
all kipuka and "seep" 

about 1
 112 m

ile above nest 
kipuka 

on edge of b
o
u
d
a
ry flow

 
near plane wreck 
on the ground near (?last 
year's) nest of #2-58 

9 Jan 1959 
(14) 

9 Jan 1959 

9 Jan 1959 

9 Jan 1959 

9 Jan 1959 

9 Jan 1959 

, 17 Jan 1959 
-

3
 

17 Jan 1959 

17 Jan 1959 

17 Jan
 1959 

17 Jan 1959 

17 Jan. 1959 





m
m

m
 

m
 

m
 

N
N

N
 

C\1 
N
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[K
eauhou Nene Sanctuary, adjacent to H

aw
aii V

olcanoes N
ational Park] (C

ont.) 

7 19 
H
D
F
G
:
 N

est #8 thought to be a renesting of goose w
hich deserted N

est 
K

*uhou 
1958-1959 

(22) 
#2. 

It is possible that this bird com
pleted its 2nd clutch elsew

here ... the 
nestingseason 

only other possibility ofrenesting was inN
est #9. This nest w

as located 
less than a m

ile from
 Nest #5, and the tim

e interval betw
een predation 

of N
d

#
5

 and the date when the last egg w
as probably laid in N

est #9 
w

as approxim
ately 50 days. If this w

as the case of renesting and Nest 
#8 is ignored, then t

k
e

 were at least 7 pairs of nenenesting in the area. 
A

 total of 11 goslings hatched out of the 3 successE
ul nests 

N
ests 2 

and 4 w
ere broken up early and it is possible that the bids of these nests 

attem
pted renesting but w

ere never relocated ... O
nly 3 brood 

observations, all thought to be the sam
e brood, w

ere m
ade despite 

repeated searches. A
 brood of 4 young w

as seen near Nest K
ipuka on 

January 20. 
T

he young were accom
panied by three adults and w

ere 
3-4 w

eeks old. O
n January 22, this brood w

as banded w
ith black and 

w
hite plastic bands. 

The goose of the parents of this brood w
as also 

captured and banded w
ith a green band. 

This goose w
as captured 

before it started to m
olt ... On Jam

m
y 28, 2 of the above yam

g w
ere 

seen along w
ith the green banded gcuse and a red-banded 2-year old. 

L
ater, on February 5, the green banded goose and an unbanded gander 
were seen but the brood d

d
 

not be located ...D
uring February, 3

 nene 
w

ere seen a
 a sm

all hill 
in the Saddle area approxim

ately 20 m
iles 

from
 the K

eauhou nesting grounds. 
It w

as thought that these w
ere 

probably n
a-h

eed
in

g
 one year old birds ... N

o flightless birds w
ere 

located and only an occasional dropped prim
ary was found in the area. 

B
y May, practically all of the birds left the breeding grounds. 

720 
W

oodside: no droppings 
hike back around low

er part 
23 Jan 1959 

(14) 
of last kipuka and above 
ends of long kipukas 

721 
W

oodsidc: aluminum banded pair w
as present at 4:30 p.m

. 
on low

er seep 
23 Jan. 1959 

(14) 

722 
W

oodside: green pair present at 5:15 p.m
. ..acted as if they had hid their 

brood..flushed and flew
 dow

nslope.. searched for but could not find 
brood 

23 Jan. 1959 
(14) 
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W
eauhou N

ene Sanctuary, adjacent lo
 H

aw
aii V

olcanoes N
ational Park] (C

ont.) 

W
oodside: saw

 pair £ram
 nest 4/8-58 on return hike to end of truck trail 

W
oodside: saw

 green fem
ale and red banded m

ale w
ith 2 black and 

w
hite banded young ... did not disturb 

W
oodside: no b

i...lo
o

k
ed

 for (?location of) release pen area 

W
oodside: saw one lone bird fly to low

er seep 

W
oodside: chedced nest #8-58... 1

 egg..nest unchanged ... took egg 

W
oodside: w

d
 up to the 'last 

year'sw
 nest of this pair... saw

 m
ale on 

lava about 50 ft. from
 last year's" nest...circled it ... no sign of nest or 

fem
ale until I approached the m

ale, then fem
ale cam

e out of a sm
all 

pukeaw
e-ohelo clum

p and both flew
 ... looked unsuccessfully for 

nest ... but they m
ay have on here 

W
oodside: no birds on seep 

W
oodside: no birds 

W
oodside w

/
 Lee: no fresh droppings 

W
oodside: 

A
h Fat (Lee) heard then flushed 1 pair (green banded 

fem
ale, unbanded m

ale) 

near highest koas 

at edge of seep (reached by 
explaing m

auka of 
K

ekekaniho trailhead for 
extension of jeep road ... 3.2 
m

iles of ranchroad £ram
 

Park road to end of 
K

ekekaniho) 

low
er seep 

low
ea seep 

about 6,000 ft. el. in sm
all 

kipuka nearest boundary (aa) 
lava flow

 on southern edge 
of K

ekekaniho in a northerly 
direction frm

 the corner of 
the "stonew

all trailw
 

(boundary flow
 about 1 m

ile 
above nest #2-58) 

(nest fipuka) seep 

low
ex seep 

at low
er seep (hiked over 

from end of K
ekekaniho 

r
c

a
 

from
 edge of a kipuka 

reached by hike from 
vicinity of nest #4-58 and up 

23 Jan 1959 

28 Jan 1959 

28 Jan. 1959 

28 Jan. 1959 

2 Feb. 1959 

2 Feb. 1959 

2 Feb. 1959 

2 Feb. 1959 

5 Feb. 1959 

5 Feb. 1959 

to the nest 3 kipukas 
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m

eauhou Nene Sanctuary, adjacent to H
aw

aii V
olcanoes N

ational Park] (C
ont.) 

753 
W

oodside: found few
 d

ro
p

p
iis 

754 
W

oodside: n
est #9-58 deserted... took the 2 eggs 

on hike fnnn "last year's 2- 
58 nest" wer and dow

n to 

on hike f
m

 
seep to nest #5- 

58 and dow
n around last 

kipuka along line of luas 

755 
W

oodside: som
e m

xm
t droppings 

straw
berry kipuka 

756 
W

oodside: saw
4, alum

inum
 pair and "-pair" 

.. .flushedand landed 
m

edge 
3rd long 

on lava ridge 
reached by hiking from

 
straw

berry kipuka to N
ick's 

757 
W

oodside: no fresh ctro
p

p
is seen 

758 
W

oodside: no fresh sign 

759 
W

oodside: no fresh sign 

760 
W

oodside: some fresh sign at "seep* 

761 
W

oodside: no hzsh sign 

762 
W

oodside: som
e fresh (ld

ay
 old) droppings along flow

 
-
 

nest kipuka and on dow
n 

tow
ard low

er seep 
on hike down through red 
brood kipdca to low

er seep 

left cabin after w
orking on 

w
indow

s, etc. and w
ent over 

to low
a seep 

w
ent on ovex to nest kipukas 

and up along M
 brood 

ridge* and over to nest 
kipuka 
(nest kipuka) and "seep" 

spent last night at 
cabin.. .w

ent up to boundary 
flow

 and crossed at stone 
w

all...checked for nene 
along Park side of flow

 of 
boundary kipuka-corner 

of 
crossfence 
cut over to K

ekekaniho edge 
of flow

 and w
ent dow

n 
along flow

 to upper koa trees 

27 Feb. 1959 

27 Feb. 1959 

27 Feb. 1959 

27 Feb. 1959 

27 Feb. 1959 

11 M
ar. 1959 

11 M
ar. 1959 

11 M
ar. 1959 

17 M
ar. 1959 

17 M
ar. 1959 
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K
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P
U
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L
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seau
h

ou
 N

ene Sanctuary, adjacent to H
aw

aii V
olcanoes N

ational Park] (C
ont.) 

763 
W

oodside: ch-y-old droppings 

764 
W

d
d

e
:

 1
 noisy pair flew

 over cabin from 
straw

berry kipuka to the 
b

0
m

h
-y

 flow
 w

here they 
seem

 to have landed 

765 
W

oodside w
/
 W

oodw
orth: no fresh sign 

low
er seep 

766 
W

oodside: D
ick saw fir&

 droppings indicating roosting in grassy spot 
below

 m
w

b
w

 fipuka 

767 
W

oodsick no real fresh sign 
hiked from below

 strawberry 
kipuka above last kipuka and 
then back to nest kipuka and 
seep 

768 
W

oodside: lots of fresh sign 
sm

all seep above nest kipuka 

769 
W

oodside: fresh sign at seep 
nest kipuka and seep 

770 
W

oodside: pair dunbanded adults...flushed them
..drP

ppings indicate 
O

n
 low

er 
no roosting but m

uch use by a pair 

771 
W

oodside: some fresh droppings .. .no feathers 
along feeding area above 
nest #2-58 (boundary flow

 
-1 

772 
W

oodside: 
fresh to old droppings in a

ll likely places, especially in 
pahoehoe ridge above nest 

shelter of caves, etc ... lots of sm
all contour feathers 

#2-58 

773 
W

oodside: found a few v
a

y
 fresh droppings and thm

ght I h
ard

 nene 
O

v
m

o
h

i
a
k

i
~

h
f
O

 
edge of nest kipuka flow

 

774 
W

m
dsidc: 

very little nene sign in the -...no 
re

d
 fresh droppings 

then O
ver 

to Y
ap's tree and 

anyw
here except near Y

ap's tree a few
 "few

days old*, left cabin at 
dow

n the line of caved-in 

12: O
... 
went over to low

er seep and on across top of long kipukas to 
tube holes (luas) on 

straw
berry kipuka 

K
eaw

ew
ai flow

 to below
 last 

kipuka ... cut back below
 long 

kiupkas 5,4,3, then up 
betw

een 1st and 2nd long 
kiupkas to seep and back to 
cabin ... slept at cabin.. 

17 M
ar. 1959 

17 M
ar. 1959 

9 A
pr. 1959 

9 A
pr. 1959 

9 A
pr. 1959 

10 A
pr. 1959 

10 A
pr. 1959 

10 A
pr. 1959 

16 A
pr. 1959 

16 A
pr. 1959 

21 A
pr. 1959 
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Island of H
aw

ai'i 
K

a'u D
istrict 

K
U

L
A

N
I (C

ont.) 

E
lder: Paiva: saw

 14 flying / toward H
aw

aii (V
olcanoes) N

ational Park from
 K

eaw
ew

ai 

E
lder: Paiva: saw

 14 flying / tow
ard H

aw
aii (V

olcanoes) N
ational Park / K

eaw
ew

ai 

E
lder: M

anaaupo via T. Lindsey: young w
ere alw

ays raised on hill / K
ipuka N

ene (near 
K

eaw
ew

ai) 

E
lder: T

. Lindsey: frequently flew
 over cam

p / K
eaw

ew
ai 

.
.

 

E
lder: K

a
h

a
h

: saw
 2 / ca. 1 m

ile above K
eaw

ew
ai 

E
ldet: HDM;: W

oodside and Lee: 12 seen / 1852 L
ava Flow

 cam
p 

E
ldea: M

cK
enzie: 

saw
 2 or 3 flying over / from K

eaw
ew

ai C
am

p tow
ards B

ates C
am

p 

E
ldea: Paiva: saw

 2 / Puu 0
0
 trail, above K

eaw
ew

ai 

E
lder: Paiva: saw

 o
ften

/ Puu K
ip

 w
aterhole 

H
D

FG
: ... a dead nene was reported by a pig hunter who brought in a red plasticband w

hich 
he claim

ed to have rem
oved h

m
 the carcass found in the U

pper W
aialaea Forest R

m
,

 
stating that there w

as an identical band on the other leg ... efforts to locate this dead nene 
fail ed... it w

as released at K
eauhou in A

pril 1961 and w
as I& 

seen at the edge of K
ipuka 

K
ekekaniho, due w

est of the cabin, w
ith its m

ate, an unbanded gand ex... / U
pper W

aiakea 
Forest R

eserve 

C
onanl: 

less than 1 bird per 40 ha. 
3 1 96 o

ccu
l~en

ce frequency on m
onthly censuses, 

K
ilauea Forest R

eserve (T
ransect 92) 

C
onan!: 

(0
) nene seen on m

th
ly

 censuses, K
ilauea Forest R

eserve (T
ransect 91) 

C
cm

ant: C
atpentex and M

acM
illan (pers. com

nt): observed a flock of about 15 banded 
nene several tim

es w
eekly ... usually feeding in pastures in the late aft erm

m
...In addition to 

this flcck..w
hich I (C

onant) saw several tim
es, I occasionally saw

 single pairs of birds 
feeding in pastures or near w

atering holes for cattle above ca. 1400 m
 on K

eauhou 
Ranch. sear K

eaw
ew

ai C
am

p 

C
hristm

as C
ount / K

ulani F
bject, Transect 28 rnauka (tow

ards the m
ountain) 

1952 

1953 

(unspecified date 
prior 1956 interview

) 

(unspecified date 
p
rim

 1956 interview
) 

(unspecified date 
prior 1956 interview

) 
8 A

ug. 1959 

20D
ec. 1956 

Feb. 1957 

1952-1957 

1 July 1965-30 June 
1966 

Dec. 1972-July 1973 
A

u
~

. 
1974-M

U
. 1975 

Dec. 1972-July 1973 
A

u
~

. 
1974-M

U
. 1975 

July, A
ug. 1974 

2 Jan 1978 



Island of H
aw

ai'i 
K

a'u D
istrict 

K
U

L
A

N
I (C

onL) 

856 
2 seen, C

hristm
as C

h
m

t/ K
ulani 

857 
2 seen / K

ulani C
orrectional Facility 

H
aw

aii V
olcanoes N

ational Park 

U
N

D
E

SIG
N

A
T

E
D

 L
O

C
A

L
IT

Y
 

3 Jan 1987 

23 N
ov. 1987 

E
lder: K

im
i: (age 65 in 1956): never saw

 N
ene in H

aw
aii (V

olcanoes) N
ational Park 

E
lder: K

onanui (old resident of P
lna who travelled across Puna low

lands to K
au around 1894): N

ene 
w

ere plentiful above the inshae cliffs around 1,500 to 2,000 feet, but not on the flats w
hich line the 

shore / seen as far to the east as Panau 

though I saw
 none I w

as inform
ed...num

bers have apparently dw
indled to 6 1 on M

auna Loa in the 
N

a
tid

 Park 

D
onaghho, P. B

aldw
in: about a dozen..sem

 from
 tim

e to tim
e ...in flocks of tw

o to five individuals / 
around the P

ark.m
os&

 am
unonly...betw

een the elevations of 6500 to 7500 feet on M
am

a Loa but 
occasionally at low

er elevations 

a group of 12 and 5
 seen/ H

aw
aii (V

olcm
oes) N

a
tid

 Park 

group of 5..m
ported seen by Park Superintendent / H

aw
aii (V

olcanoes) N
a

tid
 Park 

7 photographed / 6,200 feet elevation in H
aw

aii (V
olcanoes) N

ational Park 

E
lder: F. W

altjen: never saw
 N

ene during 13 years em
ploym

ent / H
aw

aii (V
olcanoes) N

ational Park 

H
D
F
G
:
 O

ne goose from the H
aw

aii V
olcanoes N

ational Park w
as observed at the self-feeder in the 

K
ahuku nem

 sanctuary: it w
as paired w

ith an unbanded gander. T
his pair w

as last seen by N
ational 

Park personnel I in K
apapala R

anch 

W
U

K
A

P
A

K
E

K
A

K
E

 

867 
m

ountain geese shot / ca. 6,071+ ft. el., K
ilauea-M

auna h
 surrnnit route 

(19 14-1930) 

(ca. 1894) 

M
ay 1940 

recently (1940) 

1 A
pril 1949 

(1949) 

1 June 1951 

(1944-1956) 

1 July 1986- 
30 June 1986 

(1) 

B
A

L
P45 

D
O

N
W

40 

B
A

L
P4 1 

B
A

K
 J5 1 

SM
IJ52 

B
A

K
 J5 1 

(1) 

(93) 



Island of H
aw

ai'i 
H

aw
aii V

olcanoes N
ational Park 

K
IPU

K
A

 PA
K

E
K

A
K

E
 (C

ont.) 

(unsuccessful search) / hiked w
ith others fm

m
 end of M

am
a L

oa truck trail south to K
ipuka K

aunaiu 
(M

aunaiu) 

D
onaghho: found 8...thought to be found only in captivity before discovery in 3-Trees K

ipuka 

C
raddock: saw flock of 81 in a sm

all valley in kipuka about a half m
ile south from

 the end of the M
am

a 
L

oa truck trail (ca. 6,400 ft. el.) 

8 seen) sn
a
ll grassy kipuka barren except for 3 ohia ... christened 3-Trees K

ipuka 

C
raddock, D

onaghho: saw flock of 8 / 3-Trees Kipuka, 114 m
ile w

est K
i

m
 Kulalio, 6,250 ft. el. 

nene found / 3-Trees K
iplka 

N
P

S: flock of 8 discovered / on the dopes of M
auna Loa (H

aw
aii N

ational Patk) 

E
lder: C

raddock: took 8
 pictures of 8 nene / 3-Trees K

ipuka 

D
onaghho: feu

d
 fresh droppings / 3-Trees Kipuka 

saw five in eastward flight / K
ipuka K

ulalio ... 6,250 ft. el. 
NPS: flock of 6

 seen / M
auna Loa trail 

B
aldw

in: no droppings found / 3-Trees Kipuka 

B
aldw

in: found only old ... feces / 3-Trees K
ipuka 

B
aldw

in: found many feces, old and m
oderately recent; som

e w
eeks old, possibly ... / 3

-
T
m
 Kipuka 

N
PS: five seen flying / at the end of the M

am
a L

oa Truck T
n

il (Strip R
oad) 

Schulz: saw
 5

 flying at 400-500 ft. / K
ipuka K

ulalio, 6,700 fi. el. 

E
lder: K

aaw
aloa: fresuently saw bunches up to 12 flying at 6500 ft. el. / M

am
a Loa truck trail 

saw
 flock of 3 on 3 days j 3-Trees K

ipuka, 114 m
ile w

est K
ipuka K

ulalio, 6,250 ft. 

20 July 1937 

21 July 1937 

21 July 1937 

21 July 1937 

21 July 1937 

22,2326 July 
1937 

July 1937 

July 1937 

30 A
ug. 1937 

25 A
ug. 1938 

Setp. 1938 

27 N
ov. 1938 

6
 Feb. 1939 

6 July 1939 

7 July 1939 

7 July 1939 

C
C
C
 days (late 

1930's or early 
1940's) 

A
pr. 1940 

saw flock of 2 on 2 days, 1 on 1 day / 3-Trees K
ipuka 

M
a
y
 1940 
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940 
H

D
FG

: ... the blue-banded goose and 7 other nene w
cre 

3-T
rees K

ipuka 
sent to M

aui forrelease in July ...the blue-banded goose 
retu

rn
ed

 to Pohakuloa in January w
ith a gander, 

presum
ably from

 the M
aui release ... this pair was 

caught and released at K
eauhou ...in February this pair 

had established a nest at 3-Trees K
ipuka..2 of the 3

 
eggs laid was hatched in M

arch ... both 
goslings 

inherited the hairy-dow
n characteristics of 

the 
goose...this fam

ily rem
ained in this kipuka until the 

goslings and adults attained flight aftex their annual 
m

olt.. 

1
 July 1964- 

(28) 
30 June 1965 

941 
NPS: 1 ,w

en 
on the strip R

oad at about 6,000 ft. 
10 O

ct. 1965 
(5) 

942 
H

D
FG

: ... follow
-up surveys of previous releases (in 

3-Tfees K
ipuka 

K
eauhou Sanctuary) were 

continued...these 
indicate 

m
t

i
o

n
s

 of nene...at o
m
 of the sm

all kipukas 
near 3-T

rees K
ipuka a pair of wild- 

w
ere observed 

to seek cover w
hen an airplane flew

 ov ahead... the 
aircraft was at a considerable altitude, but its noisy 
progress was 

quickly detected by the w
ild nene at 

w
hich tim

e they hid under 
a bush...asslrming 

this 
evasive action is norm

al ... the use of 
aircraft to locate 

nene will be ineffective ... this inference is reinfaced by 
another instance in w

hich the sound of an approaching 
jeep caused a pair of w

ild nene to seek shelter under a 
M
.
.
 

the only effective m
ethod of nene surveys w

ould 
be those conducted by personnel on foot 

lJd
y

1
9

5
6

- 
(29) 

30 June 1966 

943 
H

D
FG

: 4 eggs in nest ... last seen 30 Nov ... check on 12 
yds w

ithin 
Park (adjacent 

21 N
ov. 1966 

(30) 
D

ec. revealed 3 hatched and 
departed nest ...parents 

K
eauhou Sanctuary) 

unhanded.. . 
944 

H
D

PG
: 3 

1 -w
eek old goslings ...o ne parent with 

50 ft. &
o
m
 fence line above 3-T

rees K
ipuka 

D
ee. 1966 

(30) 
alum

inum
 band ... reported by N

P
S
 em

ployee.. . 
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945 
H

D
F

G
: 

1
 2-w

eek 
old 

gosling 
by 

unbanded 
3-T

reesK
ipuka 

parents.. xp
o
rte

d
 by NPS em

ployee ... 
946 

H
D

FG
: skeleton dunbanded adult nene found 

aa lava flow
 near 3-T

rees K
ipuka 

947 
H

D
FG

: ... Evidence uf 
nene utilization consisted of 

to
 the w

est and south o
f
 

sp
a

rse
ly

 
sc

a
tte

re
d

 
o

ld
 

d
ro

p
p

in
g

s 
an

d
 
K

e
a
u
h
o
u
S

a
n
q
 

feathers ... indicating continued use by nene... 
948 

H
D

FG
: an 26 January, a nest was discovered bypark 

N
ational 

on K
appala 

ranchers an the K
appala boundary of the N

ational 
Park 

The parents w
ere both banded birds and were 

incubating 2 eggs A
 third egg was cold as it had rolled 

out of the n
est. It was retrieved and taken to Pohakuloa 

w
b

 
it failed to gam

inate after incubation O
ne egg 

fiurn this nest hatched successfully and the second egg 
was infcbtile. 

949 
H

D
FG

: 4 eggs being incubated ... no parents at 
in

 
k

iw
 

On 
side 

nest...* 
checked on 26 Dec. gander identified as 

K
ekekaniho Irim

 
K

eauhou 197 1
 release.. .goose sneaked &...on 

9 Jan 
1975 only 

1
 egg had hatched out ...fully developed 

goslings died in 2 eggs and 1 egg was fertile but 
add1 ed... 

950 
H

D
FG

: sum
m

ary of nests and btoods found: 
N

ational Park S
trip R

oad area 

1
 July 1968- 

(32) 
30 June 1969 
1
 July 1971- 

(5 1) 
30 June 1972 

1
 July 1972- 

(36) 
30 June 1973 

1
 July 1W

5- 
(40) 

30 June 1976 

N
est or 

G
andeb 

G
oose 

D
ate Seen 

L
ocation/ O

bservation 
B

rood N
o. 

22 
K

eauhou 1971 
unbanded 

6
/ 1

6
/7

6
 

parents seen w
ith 1

 g
o

sh
g

 near K
eauhou Ranch fenceline ... 

23 
K

eauhou 1971 
A

inahou 1974 
6 / 16 / 76 

parents seen along the M
auna Loa strip road ... 3 goslings able to fly... 
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951 
H
D
F
G
:
 sum

m
ary of nests and broods found 

(N
ational Park Strip R

oad area) 
1 July 1976- 

(41) 
30 June 1977 

N
est or 

G
ander 

G
oose 

D
ate Seen 

L
ocation / O

bservation 
B

rood N
o. 

16 
K

eauhou 1971 
unbm

ded 
2/31 77 

1
 2-3 week old gosling in good health 

M
auna Lua R

oad, 4000-6600 ft. el. 
2 Jan. 1978 

K
A

T
L

78 

953 
HDFG:summaryofnestsandbroodsfcxmd: 

(N
ational Park Strip Road area) 

1
 July 1977- 

(42) 
30 June 1978 

I
 

I 
;%OTNo. 

G
ander 

G
oose 

D
ate Seen 

L
ocation / O

bservation 

1
 

unbanded 
unbanded 

1
1

/1
7

/7
7

 
nest below

 stone wall 
near edge of K

eam
oku (lava flow

) in grassy 

depression (apparently above 77-6). . .1 egg freshly eaten by mongoose... 
954 

I
l
d

 flying over - for the f
j

 
tim

e 
60-acre study area near end of Mauna L

oa 
23 O

ct. 1978 
B

A
K

J79 
Strip R

oad 

955 
1
 to 3 seen on a num

bex of occasions 

956 
4cem

m
ed,C

hristm
asC

ount 

E
lder: Peter: saw 10 flying (shot 1) 

NPS: 2 m
 

in or near 60-acre d
y

 
area near end of 

24 O
ct. through 

B
A

K
J79 

M
auna Loa Strip R

oad 
D

ec. 1978 
M

am
a Loa R

oad, 40006000 ft. el. 
30 Dec. 1978 

K
A

T
L

79 

S
W
 frw

m
halfw

ay cabin above R
ed H

ill at 
1926 

(1) 
10,000 ft. el. on M

am
a L

ua trail 
(M

auna Loa trail) 
Sept. 1931 

(5) 

W
illiam

s: reported fnrm tim
e to

 time 
M

auna Loa trail 

M
oom

aw
: saw 5 

M
auna L

oa trail, 7,500 ft. el. 

E
lder: Park R

angers saw an d
e

d
 

num
ber 

betw
een 1899 and 1943 (1942) lava flow

s 
onnorth side of M

auna Loa 

C
hrist: nesting observed 

7,300 ft. el., M
auna h

a
 (probably along 

M
auna Loa trail) 

M
olkm

hoff: saw 4 
M

auna L
oatrail, 7>00 ft. el. 

Sept. 1938 
B

A
L

P45 
- 

- 

1935-1938 
(1) 
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981 
H
D
F
G
:
 frrst nest with 2 eggs found in large clum

p of 
H

aw
aii N

ational Park, 6,000 ft. el., 114 m
ile 

ohelo bu shes... 5 fertile eggs destroyed by rn
o

n
g

w
 

from
 K

eauhou Sanctuary boundary 
found 20 N

ov. 
1958 
incubation 
began 24 N

ov. 
f

d
 

destroyed 22 / 
23? D

ec. 
found 20 N

ov. 
1958 deserted 
11 D

ec. 1958 

982 
H
D
F
G
:
 2nd nest w

ith 4 fertile eggs being incubated 
edge of Park side of K

ek
e-Y

 6,000 
f
d

 
under a pukeaw

e bush..hatched 1 egg (
h
 

K
eauhou 

deserted clutch) under duck at Pohakuloa 

983 
2 observed 

along the Park boundary at about 6,600 ft. 
17 Jan. 1965 

984 
U

SFW
S: 2 seen flying (2: 15 p

.m
) 

8,000 fft. el. M
auna Loa trail (H

aw
aii- 

Volcanoes N
ational Park) 

5 June 1972 

985 
U

SFW
S: 2 flushed 

near M
auna Loa T

rail, about 7,900 ft. eL 

986 
4cersused 

M
auna Loa Trail 6,600-8,000 ft. el. 

114 m
ile out north frcrm the end of the Strip 

R
oad 

a
.
 20 Sept. 

(1974) 
m

d
y

 censuses, subalpine shrub H
V

N
P 

0'-t 
9) 

Dec. 1972- 
July 1973 
A

ug. 1974- 
M

ar. 1975 
eight ce-, 

tree line ec~~ystean 
H

V
N

P 
(T

fa~
lsect 12) 

D
ec. 1972- 

July 1973 
A

ug. 1974- 
M

ar. 1975 
2 Jan. 1978 

990 
4

cen
su

~
ed

,~
h

ristm
a

s~
o

m
 

991 
1 cem

sed
, C

hristm
as C

ount 

M
auna Loa trail 6,600-8,200 ft. el. 

M
auna L

a
 trail 6,600-8,200ft. el. 
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992 
at least 6 pairs fledged 2 goslings from

 9 hatched (of 
K

a'u D
esert 

21 laid) eggs in 8 nests (including 1 renest and 1 nest 
found post-breeding season); 3 g

d
m

g
s died at less 

than four, less than 11 and less than 14 days after w
hat 

seem
ed inadequate growth 

993 
3 goslings fledged from 10 eggs 

low
lands, less than 2,625 ft. el. H

V
N

P
 

994 
2seen,C

hristm
asC

ount 
M

auna LAM T
rail 6,600-8,200 ft. el. 

M
auna Loa T

rail 6,600-8,200 ft. el. 

9%
 

2seen,C
hristm

asC
orm

t 
Mauna Loa Strip R

oad and T
rail 

IU
L

A
U

E
A

 C
R

A
T

E
R

 

997 
2 flocks 

near eastern side K
ilauea C

rater 

998 
N

ene w
ere frequent item

s on the volcano H
ouse bill of 

H
ouse 

fare of 
that day ... facts from B

addam
-W

hetham
 w

ho 
arrived in H

onolulu February 1874 and soon after 
revisited K

ilauea from K
au side via m

ule: "...found a 
very tem

pting repast ready, and am
ongst other luxuries 

w
as a straw

berry-fed goose...H
aw

aiian 
w

ild geese 
fm

p
e

n
t these mountains in great num

bers and are sure 
to be f

d
 

feeding on the w
ild straw

berries w
hich 

abound in the nei ghborhood... from
 a little patch of 

ohelo bushes I had the satisfaction of putting up three 
of the birds-snrm

ll-sized 
fellow

s not m
uch bigger than 

a large duck..they 
proved to be a pure sign of 

straw
berries and the native w

ho was w
ith m

e quicldy 
filled a basket w

ith them
.." 

2 Jan 1984 
K

A
TL.85 

3 Jan. 
1986 

W
IW

87 

999 
there are still fair numbers to be found 

1000 flocks of som
e size ... occasionally seen 

on the hills above the renow
ned volcano of 

Sept. 1884 
M

A
C

J87 
K

ilauea 
near the C

rater of K
ilauea about 2 m

iles 
(1892-1896) 

PE
R

R
03 

from the V
olcano House 
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1001 they fly around the crater 

1002 L
yclzrgus: h

e
w

 of floclcs coming 

1003 
E

lder: E
. T

hom
pson: saw nem

 

1004 
1 standing on lava 

1005 
K

auhi: occasionally visit 

1006 E
lder: 

B
. 

W
altjen (old-tim

e em
ployee H

aw
aii 

(V
olcanoes) N

at. Park): saw nene only once when 6 
landed 

1007 N
PS: w

. 8-12 seen 

1008 E
lder Chief (Park) R

angex's reports say 5 seen 

1009 flock of 6 in flight 

1010 
1 seen 

1011 N
PS: 1 seen 

1012 7 observed in flight 

when the volcano (K
ilauea) is unusually 

active 
to K

ilauea C
rater in the vicinity of the 

sulphur barks 
m

auka (tow
ard the m

ountain) of the horse 
pastm

e, K
ipuka K

ulalio 
flew into K

oa forest, 5,750 ft ... K
ipuka 

K
ulalio 

the barren K
au desert to the southw

est of 
(K

ilauea C
rater), though not so-called 

'K
ipuka o Nene' due south of the crater 

"Six Tanks", 3 m
iles above B

ird Park on the 
truck trail (S

trip R
oad) 

flying b
e

tw
m

 the Q
rater R

im
 road and 

H
alem

aum
au ...on a course a

m
 

the K
au 

D
eseat 

(flying) across H
alernaum

au C
rater 

entrance to B
ird Park 

Bird Park parking area 

over K
ilauea 

(1901) 

1904-1907 

1920's 

28 A
ug. 1938 

(1944) 

25 Sept. (1951) 

31 A
ug. 1952 

31 A
ug. 1952 

5 Sept. 1952 

5 Sept. (1952) 

11 Sept. 1952 
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1013 H
D
F
G
:
 a goose w

hich had been released at the 
H

aw
aii N

atiana Park 
K

eauhou Sancturry in 1971 w
as captured. 

It had a 
dislocated right wing w

hich had apparently healed. It 
d

d
 

not, how
ever, fly because of this injury. 

T
his 

nene w
as of 

good bloodline so it w
as given to the 

H
aw

aiian V
olcanoes N

ational Park for use in their 
efforts to reestablish nene in the low

er elevations of 
the Park 

It w
as placed in an open-top breeder pen 

w
here it died s

e
v

d
 w

eek
 later. The lack of adequate 

feed ppbably contributed to the death of this nene. 

1014 oerrsused2 
rim

 of K
ilauea C

rater 

1015 less than 1 bird per ha. 8 %
 occurrence fm

p
en

cy
 

m
onthly censuses, low

er m
ountain parkland, 

H
V
N
P
 (T

ransect 5) 

1016 less than 1 bird per ha. 8 96 occurrence frequency 
m

onthly cxm
w

es, low
er m

ountain parkland, 
H

V
N

P
 (T

ransect 7) 

K
A
U
 D

E
SE

R
T

 

K
ipuka Puaulu, G

olf Course and vicinity 

K
ipuka Puaulu, Golf C

ourse and adjacent 
area 

1019 Elder: M
rs Pea (age 75 in 1956): seen but one-a 

K
ipukaN

ene 

fam
ily w

ith young 

1020 W
arden (A

.B
.) M

ede-: 
reported one young w

ith 
K

i~
u

k
a Pe~

aiau
 (Pe~

eiau) (P
epiao) about 

three adults 
2,000 ft. el. 

1021 NPS:sawfour ... oneyoung 
K

ipuka Pepaiau 

1022 The Park W
arden (A

.B
. M

edeiros) reported 4 or 5 
K

ipuka P*iau 

1 J
Q

 1973- 
(37) 

30 June 1974 

D
ec. 1972-July 

1973 
A

u
~

. 1974- 
M

ar. 1975 
D

ec. 1972-July 
1973 
A

ug. 1974- 
M

ar. 1975 
3 Jan 1986 

4 Jan 1986 

ca. 1900 

22 July 1940 

22 July 1940 

July 1940 
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1037 ... soon cam
e in sight of a flock of geese feeding upon the 

southeast slope of 
(1847) 

straw
berries w

ith w
hich this region abounds...passed som

e 
M

auna K
ea (on a trip 

tim
e in shooting and w

ere fortunate enough to secure 8 fm
 

around the m
ountain 

geese, w
ith w

hich w
e returned to the tent ...purm

ing nearly 
w

ith Sam
 Parker and 

the sam
e route as before, w

e again fell upon the geese, but 
native guides) 

they had now
, from

 experience, begun to know
, or at least to 

guess, w
hat a gun w

as, and gave us m
uch m

ore trouble and 
labor to approach w

ithin shot than upon the form
er occasim

 
W

e also encountered another serious and unexpected 
interruption to our hunting, in the shape of an im

m
ense bull, 

w
ho, not at all a

l
a

d
 at the report of our guns, stood paw

ing 
the ground ... w

e then began to traverse in another direction, 
and had not gone far w

hen w
e fell upon another large bull as 

danng as the first. W
e had now

 again to change our position, 
although w

ith reluctance, 
as the geese kept in the 

neighborhood of those anim
als... I w

as accom
panied by one 

of aur natives and had succeeded in killing sevaal geese, 
w

hen I again found m
yself in the vicinity of tw

o bulls; in fact 
directly betw

een them
, w

hich position I soon changed, having 
no inclination to com

e again to such close quarters w
ith such 

form
idable anim

als, unless provided w
ith ball, as shot could 

only 
enrage them

. 
Upon rejoing M

r. Parker, w
e found 

ourselves in possession of sixteen geese, the greater portion 
of w

hich he had shot, being m
ore accustom

ed to the vicinity 
of the w

ild bulls...From
 the 

before the fog cam
e 

on, w
e could look dow

n into B
yron's B

ay, and could even 
distinguish a schooner in the harbor ... W

e found here 
straw

berries in great abundance and indeed never w
anted 

them
 during the w

hole journey around the m
ountain..T

oday 
(Friday, 10th) w

e proceeded hom
ew

ard and reached M
r. 

Parker's house about 3 p
m

 having m
ade the entire circuit of 

M
auna K

ea (in 9 days), and having shot m
ore geese in these 

w
ild regions than had ever before been done by Europeans 

and had thereby attained the principal object em
braced in our 

excursion, w
e could now

 sit dow
n and think w

ith satisfaction 
of our adventures.. . 
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1038 P
a

p
 via M

r. and Mrs. N
ichoIson: nene seen many tim

es 
w

hile surveying (in H
um

uula) 
along a proposed H

ilo to K
ona 

road (Saddle R
oad) 

1039 A
. Wall: seen 

1040 unsuccessful inquiries of early presence 

1041 forest ranger reparted tw
o adults 

1042 saw lO
.,.flying 

along the H
u

d
a

 Road and 
all over the country between 
M

am
a Loa and M

am
a K

ea 

upped northern portion of 
M

am
a K

ea 

along the h
 0
0
 trail in the 

Saddle R
egion 

in the saddle between M
auna 

K
ea and Mauna L

oa 

1043 E
lder: H

D
FG

: W
oodw

oplh: H
. B

aldw
in saw

 10 flying tow
ard Ma- 

L
oa 

PUU 
T

rail 

1044 W
oodside: a flock of no Iess than 22 

grassy flat near the Saddle 
Road above H

i10 

1045 W
oodside: 2 flew

 over at 7:O
5 a.m

..2 flying distantly at 8: 15 ..A in 1
 group, 

O
n
 1852 lava 

4 in another circled and appear to have landed 314 m
ile below

 cam
p at 

8: 16. ..at 8:30 2 took to the air and circled where they landed., . 
1046 W

oodside: 5 m
 headed tow

ard Puu 0
0
 

1852 lava flow
 

1047 W
oodside: none seem

 

1048 W
oodside: none seen 

1049 3 w
ild nene reported seen 

1050 H
D

FG
: 3 seen..probably non-breeding 1

 year olds 

1852 lava flow
 

1852 lava flow
 

betw
een Pohakuloa and 

H
um

uulu 
on a snail hill in the Saddle 
area approxim

ately 20 m
iles 

from
 K

eauhou Sanctuary 

105 1 H
D

FG
: ...fligh ts dpairedb irds... on 1 occasion a m

ixed pair (one K
eauhou- 

* the 
area betw

een 

banded m
ate). . .noted 

M
am

a K
ea, M

a
u
n
a
 L

oa and 
H

ualalai 

1950 
SM

I J52 

lak A
ug . or 

B
A

L
H

52 
early Sept. 
(1951) 

3 O
ct. 1951 

(1) 

28 July 
A

N
O

N
55 

(1955) 

8 A
ug. 1956 

(14) 

25 O
ct. 1955 

(14) 

26 O
ct. 1955 

(14) 

27 O
ct. 1955 

(14) 

(Sept. 1958) 
B

A
L

M
8 

Feb. (1959) 
, (10) 

N
ov. .,D

ec.,Fe 
(25) 

b. 1961-1962 





Island of H
aw

ai'i 
M

auna K
ea D

istrict 

P
U
U
 K

O
L

I 

1062 Elder: Payne (interview
ed26 Sept. 1956): flocks of 4-12 seen alm

ost daily 
in late aft- 

1063 P. B
aldw

in: found no signs 

1064 P. B
aldw

in: 
(S.) N

akam
ura of Pohakuloa and a H

aw
aiian boy: have seen 

(several) ... early in the m
orning 

1065 Elder: H
olt: saw

 2
 on g

m
m

d
 

1066 Elder: H
D
F
G
:
 Y

am
am

oto: 2 seen 

1067 W
oodside: H

ansen: 2 adult m
banded nene sighted and approached w

ithin 
3
 feet...w

hile guiding hunting party 

1068 W
oodside: V

ictorino: repaaed 5 nene 

1069 A
. W

all: saw
 flocks of 30 to 40 

1070 D
. Paris: am

p
rativ

ely
 m

any 

107 1 Payne: had been seen 

1072 Lamb: Ignacio o
h

e
d

 18 

1073 Ignacio via Lamb: saw
 18 

flying tow
ard H

ualalai .. .from
 

Saddle R
oad.. .occasionally 

flying east in the m
orning 

large kipuka betw
eem

 Puu K
oli, 

7,341 ft. el. and K
okoolau cone, 

north flank of M
auna L

oa 
at R

ed H
ill. ..or the cones about 

2
m

ile
sw

e
sto

fP
u

u
h

u
l~

u
 

cinder cone, old Saddle R
oad 

opposite Pahakdoa 
1
 m

ile w
est of end of K

ona- 
H

ilo R
oad and m

auka (tow
ard 

the m
ountain) 

atop unnam
ed 6,s 15 ft. el. Puu 

1
 1!4 

m
iles south of the 

junction of Saddle Road and 
lava road bearing 216 T

 from 
junction (in M

a
w

 L
a
 hunting 

area adjacent to Pohakuloa) 
flying over Saddle Road at 
about 32 m

ile m
arker 

Aina H
ou at 6,000 ft, el. 

Aina H
ou. ..(in) eastern half of 

the plateau between M
auna K

ea 
and M

am
a Loa, north H

i10 
district 

near the Puu 0
0
 R

anch 

A
inahou kipuka, land of 

H
um

uula 

A
ina H

ou (M
auna K

ea-M
am

a 
LAX plateau) 

sum
m

ersof 
1936,1937 

17 Apr. 1943 

A
pr. 1943 

fall 1949 

15 June 1955 

8 Fkb. 1959 

10 Feb. 1959 

(1890's) 

(ezly 
1900's) 

3 A
ug. 1937 

A
ug. 1937 

A
ug. 1937 



Island of H
aw

ai'i 
M

auna K
ea D

istrict 

P
U
U
 K

O
L

I (C
ont) 

1074 von H
olt : saw a n

u
m

k
 

1075 D
. Paris: saw

 com
paratively few

 

1076 K
aneho via von H

olt: found frequently ... on regulax trips 

1077 signs indicate zr;le of vicinity during M
ay 

1078 B
aldw

in: found dm
ppiings (actually in K

IPU
K

A
 PA

K
E

K
A

K
E

 Q
uadrangle, 

H
V

N
P

) 

1079 E
lder: B

ell: saw 2-3 

1080 E
lder: B

ell: saw
 bunches u

p
 to 1 1

 and flightless 

108 1 found droppings at several places 

1082 E
lder: K

ubo: saw
 5-6 frequently 

1083 
B

aldw
in: (S.) N

akarnura 

1084 S. N
akam

ura and H
aw

aiian boy reported nene independently 

1085 
E

lder: A
w

ai: saw sm
all flock 

K
ipuka o N

ene (6300-7000 
ft.).. .grassy .kipuka above A

im
 

H
ou (M

am
a K

ea-M
am

a h
 

plateau) 

A
im

 H
ou. ..(in) eastern half of 

the plateau betw
een Mauna K

ea 
and M

auna Loa, north H
i10 

district 
K

ipuka o N
ene ,6300-7000 

fi....gr assy kipuka above A
ina 

H
ou (M

auna K
ea-M

am
a Loa 

plateau) 

1881 lava flow
, 6500 ft. el. 

east of the 1881 flow
 at 6,450 

ft. el. w
k

...fo
u

n
d

 before 
[near w

est (?north) Park 
-1 K

ipuka A
im

 H
ou, above PIN

 
00 trail 

3
4

 m
iles w

est in K
ipuka A

ina 
H

ou 

along the edge of a lava flow
 

and near sm
all ponds 3 m

iles 
south of the Puu 0

0
 R

anch 
house at 5,400 to 5,750 it. el. 
K

ipuka N
ene 

Puu 0
0
 lands along the 

K
eanakolu road past ranch 

house 

at the cindex cone O
m

aokoili 

2 m
iles past Puu 0

0
 R

anch gate 

June 1941 

21 July 1941 

1940-1941 

1940-1941 

N
ov. 1942 

1933-1942 

(A
pr. 1943) 

A
pr. 1943 

ca. 1943 



Island of H
aw

ai'i 
M

auna K
ea D

istrict 

PU
U

 K
O
L
I
 (C

ont) 

1086 Shipm
an: saw

 occasionally 

1087 A
. W

all: flocks of 30-40 

1088 E
lder: T. L

indsey: saw
 12-14 on the ground 

1089 E
lder: K

arnau, Sr. (spent m
any years on M

auna K
ea): seen but once, w

hen 
his dog caught 1 of a pair and the otheb flew

 o
ff 

1090 Elder: T. L
indsey: saw

 pairs on several ponds 

1091 Elder: H
D

FG
: W

oodw
oah: hunters saw

 1 w
ith binoculars 

10!X
 

2 adultsreported 

1093 N
PS: P. B

aldw
in: flock of 10 seen 

1094 N
PS : E

pes: 6 seen in flight 

1095 E
lder: Bryan: saw 5 including 3 young, all able to fly 

1096 E
lder: A

w
ai: saw

 6 on ground 

1097 E
lder A

w
ai: saw 10 

1098 E
lder: A

w
ai: saw a sm

all flock 

on the Puu 0
0
 Ranch 

A
t A

ina Hou, a kipuka w
ith 

gnss and berry-laiden shrubs 
on the north flank of M

auna 
L

ca, in north H
ilo district at 

6,000 ft. el. 
to left of horse trail, Puu 0

0
 

R
anch, ca. 6,000 ft. el. 

Saddle R
oad south of Puu O

o 
R

anch 

314 m
ile above Puu 0

0
 R

anch 

cinder m
e

 east of Pohakuloa 

along the Puu 0
0
 trail in the 

Saddle region 

H
um

uula Saddle 

H
urnuula Saddle 

Puu H
uluhulu 

above A
inahou, betw

een Puu 
H

uluhulu cinder cone and old 
p

r
iso

n
~

c
a

m
p

 
Ainahou R

anch, 2-3 m
iles 

m
auka (tow

ard the m
ountain) 

Puu 0
0
 R

anch 

Ainahou R
anch, 2-3 m

iles 
m

auka (tow
ard the m

ountain) 
Puu 0

0
 R

anch 

during the 
B

A
L

P45 
past l5or2O

 
Y- duringthis 

B
A

L
P45 

decade 
(1934-1944) 

ca. 1944 
(1) 

10a.m
 in 

(1) 
June or July, 
1944 or 1945 

1948 
(1) 

17 N
ov. 1950 

(1) 

A
ug. (195 1) 

(5) 

24 Feb. 
(5) 

(1952) 

Jan 1953 
(1) 

Feb. 1954 
(1) 





Island of H
aw

ai'i 
M

am
a K

ea D
istrict 

P
W

 K
O

L
I (C

ont) 

1 112 H
D

FG
: Jim

rny L
ee, archery hunter: 3 314-grow

n goslings seen 
K

ipuka A
inahou 

11 13 
H

D
FG

. field trips m
ade (results unreported) 

K
ipuka A

inahou 

1114 H
D

FG
: m

any field trips w
ere m

ade ... although fresh droppings indicated 
K

ipuka A
jn

a
h

o
u

 

that nene used this area during the sum
m

er, no birds w
ere actually 

seen. .adverse w
eather largely responsible 

1115 
H

D
FG

: 4 nene observed by a gam
e w

ard en... 
unfortunately flushed before 

PUU O
m

aokoili 

presm
ce of bands could be det erm

ined... nene have not been 0
b

se
~

e
d

 in 
this a

m
 for m

ore than 4 years... 

1116 H
D

FG
: ... E

vidence of nene use ... consisted of old droppm
gs and feathers. 

K
ipuka 

area 

T
his m

ay indicate use of this area for breeding purposes, or for loafing 
between breeding seasons. It is probable that only a restricted portion of 
the area is used for nesting. It affords good nesting habitat com

pared to 
the reanainder..A

pproxirrrately the m
iddle third of A

rea 4, south of Saddle 
R

oad, has significant value for the nene. In addition to a nest seen there 
in 1964, it is possibly a destination for nene from PLTU 0

0
 sum

m
er flyw

ay. 
Should our surveys d

m
 this use, the area should be established as a 

sanctuary and considered for restocking w
ith pen-reared nene. 

Mar. 1967 
(30) 

(1 July 1967- 
(31) 

30 June 
1968) 
1 July 1968- 

(32) 
30 June 
1969) 

1 July 1968- 
(32) 

30 June 1969 

1 July 1970- 
(50) 

30 June 197 1 

For history of Nene restom
tion in K

puka A
inahau Sanctuary 1972n3 to 1987/88 see H

aw
aii S

tate R
estoration Program

, Part 11. 

1117 
llseen

flyin
g 

1118 9 flying 

U
P
P
E
R
 P

IIH
O

N
U

A
 

1119 E
lder: W

m
 Paris, Sr.: saw many flocks of 6-8 

Saddle R
oad nr. F

hdm
luhulu 

21 June 1986 
PY

L
R

86 

Saddle R
oad nr. hnhuluhulu 

26 June 1986 
P

n
R

8
6

 

Puu 0
0
 R

anch 
O

ct. or N
ov. 

(1) 
1910 



Island of H
aw

ai'i 
M

am
a K

ea D
istrict 

U
PPE

R
 PIIH

O
N

U
A

 (C
ont.) 

1120 E
lder: K

irni (age 65 in 1956): frequently flushed nene at 9 a.m
 w

hich 
W

aikoloa Pond, Puu 0
0
 R

anch 
alw

ays flew
 m

akai (toward the sea) 

112 1 E
lder: F. W

altjen: saw
 nene 

Puu 0
0
 Flat 

1122 E
lder: H

aa: seen 
Waikoloa and H

ilopa near 
Parker Ranch fence, Puu 0

0
 

R
anch 

1123 E
lder: H

aa: seen w
hen duck hunting 

H
ilopa Pond, Puu 0

0
 R

anch 

1124 E
lder: H

aa: seen 
O

rnao Ponds, Puu 0
0
 R

anch 

1125 E
lder: Im

rnoto (age 90 in 1956): plenty big flocks 
O

m
aho, below

 W
aikoloa, Puu 

0
0
 R

anch 
ca. 1926 

(1) 

1126 D
anaghho: Payne: flock of 9

 seen 
near the W

aikoloa ponds cm the 
southeast flank of M

auna K
ea 

(June-Aug. 
(4) 

1937) 

1127 E
lder Bell: repeatedly saw sm

all flocks 
O

m
aho ponds, Puu 0

0
 R

anch 

1128 P. B
aldw

in: found dm
pphgs 

near sm
all pond w

ith aquatic 
vegetation at 5700 ft. about 3 

13 N
ov. 1942 

(7) 

miles SW
 of W

aikoloa 
ponds...Puu 0

0
 R

anch 

1129 P. B
aldw

in: found droppings on pahoehoe hum
p 

on about 3-4 m
ile hike through 

ohia and koa kipukas, Puu O
o 

R
anch betw

een 5400-6000 ft. 

13 N
ov. 1942 

(7) 

el. beginning at 5600 ft. on 
Saddle R

oad 

on the flow
 of 1855 at 5900 ft. 

el. 

Puu 0
0
 Ranch, K

ipuka N
ene 

1 130 found n
x

m
t droppings 

1131 E
lder T. Lindsey: flew

 o
v
a
 in m

am
light 

1 132 E
lder: H

D
FG

: W
oodw

orC
h: B

ryan reported that hunters saw
 10 

1133 E
lder: W

agner: saw 15 

N
ov. 1942 

B
A

L
P45 

J
~

I
J

~
Y

 
(1) 

1947-1948 

13 July 1951 
(1) 

13 m
iles above flum

e (Saddle 
R

oad crossing) 
in the B

ig Paddock, Puu 0
0
 

R
anch 



Island of H
aw

ai'i 
M

auna K
ea D

istrict 

U
PPE

R
 PIIH

O
N

U
A

 (C
ont.) 

1134 E
lder: H

alaw
aty: saw

 3 several tim
es and heard other tim

es 
jusZ south of the Saddle R

oad 8 
m

iles m
akai (tow

ard the sea) of 
the H

um
uula R

oad 

1135 H
D

F
G

: established ... from
 20 field trips in July, A

ugust 
and 

nearthe 19351avaflow
 andthe 

September.. .that from 19 10 24.. .spend the night.. . 
H

ilo Forest R
eserve fence in 

Puu O
o
 R

anch 

1136 E
lder: Silver (pig hunter): saw

 8 

1137 E
lder: J. L

indsey: saw
 12 across Saddle R

oad 

1138 E
lder: H

D
FG

: A
hSan: 8 seen 

1139 E
lder: H

D
FG

: W
oodside: 22 seen in groups of 13,7,2 

1
 140 W

oodside: B
ryan: A

h San: heard nene flying 

1141 W
oodside: Bryan: A

h San: saw
 13 (groups of 5

,8
 at first) flew

 north and 
out of sight 

1 142 W
oodside: B

yax A
h San: heard m

e
 on the ground. ..spotted a p

a
k

.7
 

m
are cam

e in, apparently from the south, and land ed... 13 cam
e back from 

the north. .landed 

rnakai (seaw
ard) end of K

ipuka 
A

inahou 

shipm
an telephone line 

north into F'uu 0
0
 R

anch- 
junction of Saddle R

oad and 
Puu 0

0
 trail to telephone line 

and dow
n line to H

ilo Forest 
R

eserve fence 

H
ilo Farest R

esave-Puu 
0
0
 

Ranch fence S
he 

on
a grassyflat in the H

ilo 
Forest R

eserve-Puu 
O
o
 R

anch 
fence line area.. . (follow

ed 
phone line out through the 
Forest to the Saddle R

oad) 

1143 E
lder: H

D
FG

: W
oodside: 23 seen in groups of 11,7,5 

Puu Oo 

June / July 
1953 

sum
m

er of 
1954 

1974 

22 July 1955 

28 July 1955 

28 July 1955 

28 July 1955 

28 July 1955 

29 July 1955 





Island of H
aw

ai'i 
M

auna K
ea D

istrict 

U
P

P
E

R
 PIIH

O
N

U
A

 (C
ont.) 

1149 W
oodside: none present 1:30-3:00 p.rn..heard then saw

 3 fly in and land 
flat above the forest fence in 

2 A
ug. 1955 

(14) 
at 4:3O

 ...corned 7 w
here 3 landed w

hen fog lifted at 4:45 ...p
 air and group 

Puu 0
0
 R

anch next to lava flow
 

of %
..I 1 m

are flew
 in at 5

4
0

 ... landing near the 7...another pair cam
e in at 

of 1935 
6

5
0

 ... and another pair a few
 m

inutes lat er... w
atched them

 feed on rattail 
grass...from grouping on ground and order of arrival it appears that the 
flock is com

posed of: 4 pairs w
ith no young, 1 pair w

ith 2 young, and 2 
pairs w

ith 3 young each (1 a
 w

hichm
ay be a pair w

ith 1 young and another 
pair) 

1150 W
oodside: w

aited from
 4:45 a

m
 to 7:00 a.m

..no 
nene seen 

1 15 1 E
lder: H

D
F
G
:
 V

eriato: 28 seen 

at about 22 m
ile m

arker on 
3 A

ug. 1955 
(14) 

Saddle R
oad 

1
 l/2 mites south of 18 m

ile 
7 A

ug. 1955 
(1) 

m
arker 

1 152 W
oodside: no signof nene on arrival at 4:00 pm

..at 5: 15 heard large group 
arrived on the flat in Puu O

o 
1955 

(I4) 
cam

e in from south and land on the fit in the fog. ..approached and counted 
R

anch near 1935 
and 

19 ... w
atched at close range till 6

3
0

 w
hen I left them

..gathered som
e 

(Reses
vebOm) 

w
i

n
g

s
 at roosting pla ces...dropp ings seem to be accum

ulating ... 
fence (hereinafta called the 
Puu O

o R
anch area) 

1 153 W
oodside: w

aited fran 4:45 to 6:45 ...no nene seen..at 5:3O
 p.m

. m
otorist 

on 
R

oad above the Puu 
lo

 
1955 

(I4) 
reported to m

e an road that 5 nene w
ere seen to crm

 the (?Saddle) road 
frail 

about 1
 m

ile below
 m

e... 

1154 W
oodside: arrived on flat at 5:00 pm

..9 m
e

 flew in froIll south and 
on Puu O" 

R
anch 

17 A
ug. 1955 

(14) 
landed about 100 ft. aw

ay ... at 5
3

0
 5 m

ore cam
e in and tried to land even 

closer but saw
 m

e, circled and landed about 200 yards aw
ay ... at 6:OO h

e
 

9 becam
e noisy and took off (5 in 1 group, 4 in another), circled the flat 

and landed about 600 yards aw
ay ... at 6

3
0

 the other 5 becam
e very noisy, 

took off and flew
 to the 9 that had m

ov ed... left the area at 7:lO
 ... no other 

nene arriv ed... don't know
 if any m

ore cam
e w

ithout m
y know

ing it ... 
1155 W

oodside: 5 cam
e a

a
a

s
 at 5:00 p.rn..flying low

 ... saw
 m

e..,circled and 
Road 

m7 
l8

 
1955 

(I4) 
flew

 m
..4

 m
ore w

ere follow
ing and joined up w

ith thm
..flew

 north to 
the Puu O

oailo 

Puu 0
0
 area (flat) ... at 5

3
5

 a pair cam
e aaoss...a little below

 rne...flying 
very high 



Island of H
aw

ai'i 
M

am
a K

ea D
istrict 

U
P
P
E
R
 PIIH

O
N

U
A

 (Cont.) 

1
 156 W

oodside: Fuller: at 0727 1
7

.h
 groups of 5 and 12 ...- 

road ... at 
1727 4 passed over 

1157 W
oodside: J. V

eaiato, Sr.: saw
 27 or 28..flew

 up at close range, circled 
tw

ice and flew
 tow

ard M
am

a Lua... 

1158 W
oodside: w

aited from4:OO to 6:30pm
..at 5:45 1

 pair seenflying parallel 
to R

oad ... crossing it and heading north just above 19 m
ile point 

1159 W
oodside: U

em
ra field notes: frrst 5 then 11 nene flew

 in and landed 
approxim

ately 300 yards aw
ay at 4:20 p.m

..at 5:20 p.m
. heard and saw

 3 
land about 100 yards aw

ay southeast from
 the 16 ... at 5

5
0

 saw
 3, then 2 

m
cxe landed 50 yards northw

est from the 16 ...all are usually in the tall 
rattail grass probably squatting, then peering 

out of the grass 
occasionally. ..seem

 to be confined to an area but have seen them
m

ore than 
s
e
v
d
 feet aw

ay fnrm their area,. 

1160 E
lder: H

D
FG

: U
em

ura: 19 seen 

1161 W
oodside w

/
 U

e
r

m
: 9 cnssed over going south at 7

5
2

 a
.n

t..se
d

 to 
beingroupsof 5 and4each 

1855 flow
 m

arker on Saddle 
19 A

ug. 1955 
(14) 

Road 

south about 1 112 miles from
 

21 A
ug. 1955 

(14) 
the Saddle R

oad at about the 18 
m

ile m
aker 

an Saddle R
oad at 1855 flow

 
27 A

ug. 1955 
(14) 

sign 

nene roosting area north of 21 
27 A

ug. 1955 
(14) 

and 22 m
ile posts on Saddle 

R
oad (Puu 0

0
 R

d
 

flats) 

P
uuO

o 
27 A

ug. 1955 
(1) 

Saddle R
oad, som

ew
here above 

30 A
ug. 1955 

(14) 
16 314 m

iles (?I9 m
ile m

arker 
area) 



Island of H
aw

ai'i 
M

auna K
ea D

istrict 

U
PPE

R
 P

IIH
O

N
U

A
 (C

ont.) 

1162 W
oodside w

l U
em

ura: w
atched for nene in the afternoon. ..at 4:10 p

n
 3 

m
ade cam

p at a s
d

 
kipuka in 

30 A
ug. 1955 

(14) 
nene cam

e over the flow
 flying tow

ard the Puu O
o area...at 4:17 4 more 

the 1881 lava flow
 at about 

~
b
e
n
e
 

w
ere seen com

ing in..tree top level ... w
hen they saw

 m
e they becam

e 
4700 ft. el ... south from Saddle 

noisy, circled clcse and landed about 100 yards aw
ay and w

atched m
e

m
l 

R
oad location 16 314 m

iles 
4: m... walked tow

ard them
 not trying to conceal m

yself. ..to w
ithin 30 

above H
ilo... 

yard s... they got noisy and flew
, m

ade a circle and 2 landed in the sam
e 

place w
hile 2 landed about 100 yards aw

ay. ..calling continuously ... w
alked 

up to thean at 4
4
0
 p.m

...they 
flew

 w
hen they w

ere w
ithin 25 yards ... other 

pair also flew
. .
.
d
 made a circle about and landed about 75 yards aw

ay.. .at 
5:O

O
 p

m
 heard nm

e on the ground and saw
 2 m

ore about 250 yards from 
rne..aevex did see these com

e in but they 
m
a
y
 have been there all the 

tim
e...at 5: 12 p.m

 w
alked up to the 4 nene closest m

e
 and got 10 yards 

from thean before they took off. ..flew
 straight for the other tw

o ... w
alked 

tow
ard the 6...got to w

ithin 20 yards of all 6...w
hen they flew

 ...they m
d

e
 

a circle coming by m
e very close and headed tow

ard the Puu Oo area 
(flats) ...on the rocks w

here the pair w
as found old droppings and a contour 

feather that had been then for some tim
e ... several days at least ... 55

3
 p.m

. 
5 m

ore nene cam
e in fn>m the south..very noisy, and w

hen they saw
 m

e 
changed course to fly by m

e very close and then w
ent on up to Puu O

o
 

-..Eddy 
(U

em
ura) w

as w
atching below

 m
e and betw

eenus w
e saw 23 

nene crass the flow
 ... light fog ... 

1163 W
oodside: U

m
ura field notes: heard, then saw

 5 nene at 4:O8 p.m
 flying 

squaring aw
ay things at 

30 
1955 

(I4) 

across the flow
 east from

 w
here I stood, heading northw

est...at 4: 10 head 
site 

ls81 
view

ed 

then saw
 3 flying alm

ost directly o
v

a
 rne...at 4

2
2

 saw
 4 far to the east 

the 
horizon for 

flying very high to the nathw est... then veering off m
ore easterly to be in 

nene ... cam
p located at a m

udl 

line probably to theu roosting site at Puu %
...very 

clear ... could see city 
kipuka in the 1881 lava flow

 at 

of H
ilo very clearly ... 

about 4700 ft. el ... south from 
Saddle R

oad about 16 314 m
iles 

above H
ilo 

1 164 E
lder: H

D
FG

: U
ernura: 12 seen 

188 1 lava flow
 

30 A
ug. 1955 

(1) 

1 165 E
lder: H

D
FG

: U
e

m
:

 24 seen 
188 1 lava flow

 
31 A

ug. 1955 
(1) 
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1166 W
oodside: U

em
ura field notes: at 7

5
4

 a.m
 heard then saw

 9 nene flying w
est 

initiated w
atch at 7:00 am

. on 1881 
of m

e heading s.e ... apparently 2 birds leading the other 7 in the flock..before 
flow

 to see w
hether nene w

ould fly 
the 9 were out of sight 4 m

ore follow
 ed...then another 4...heard then saw

 
back on same flight from Puu 

anotm
er 7 as they flew

 past m
e approxim

ately 300 yards w
est.5 together ahead 

0
0
 .. .near cam

p at a s
d

 
kipuka in 

of the dher 2..w
hole observation of the flight of 24 tookonly 4 m

inutes so they 
the 1881 lava flow

 at about 4700 ft. 
m

ust have flow
 up on flock after the other from

 their roosting site ... could not 
el ...south from Saddle R

oad about 
get good bearing ... estim

ated azim
uth is 130 ... 

16 314 m
iles above H

ilo 

1167 W
oodsied: cam

e across nUtfEerOUS ctropp'is ...m
ostly a w

eek or tw
o old but 

w
w

 
up lg81 flow

 (from
flY

W
ay 

sam
e m

ay have been several w
eeks old ... at one place there w

ere piles of 
area neat cam

p 
4700 ft. 

droppm
gs w

here 4 birds had roosted...continued on up the flow ... then dow
n 

south from Saddle Road about 16 
the fin

g
a (of lava) that heads east betw

een the main flow
 and the road...then 

314 m
iles above H

ilo) 

out to the (Saddle) Road about 5:40 p.m
 at the 19 m

ile marker ... when 3 nene 
passed over farther down the road headed for the Puu 0

0
 area ... follow

ed at 
5:41 by 7 nene m

 groups of 5 and 2 (heading unrecorded) ... 
.I68 W

oodside: (several groups of nene m
unm

tered per accom
panying itinerary of 

left truck at l6
 3/4 

O
n

 

hike) 
R

oad at 1 :15 p.m
..w

alked into the 
1881 flow

 arriving 2:3O
 ... w

ent up 
to the nene flight line and cut south 
through the forest an Az 135 '...left 
the 1881 flow

 at 3:3O
 ... at 5

0
6

 
w

hile cutting trail through the forest 
2 nene flew

 over m
e going n

ath
 on 

about Az 315",.got to the 1852 
flow

 at 6
:O

 pm
..started up the 

flow
 but heard nene (695 p.m

) 
low

er dow
n.. .started tow

ard them
 

but it was getting dark, foggy and 
M

y
 

...so stopped to m
ake 

"cam
p" ... heard nene again at 650 

p.m
..som

ded like 4 or 5 birds 
ca

llin
g
 and talang flight..w

as 
aw

ake m
ost of the night and heard 

no nene.. .don't think any spent the 
night in the area.. . 

31 A
ug. 1955 

(14) 

3 1 A
ug. 1955 

(14) 

4 Sept. 1955 
(14) 
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1169 W
oodside: no nene seen or heard in the m

orning until 7:37 a
m

 w
hen a 

pair cam
e in on A

z 315 '...flew
 

right over m
e and apparently w

ent on past 
the flow

 but m
ay have circled and land &

...at 7:40 m
ore nene w

ere heard 
and 3

 groups d
 3-5-2 birds were seen..they circled as they got to the flow

 
and some were seen landing about 112 m

ile below
 m

e near the edge of the 
flow

 ...p
 acked up m

y gear and left it and started tow
ard those I saw

 
land ... flushed 1 pair from the flow

 at 9:00 a.m
..they circled and landed 

near s
o
m
e
 others that w

ere nearby ... could not see them
 on the 

gm
m

d...started tow
ard nene on the ground...very noisy...came 

across 
m

any droppings and at one place a few
 bits of dow

n and sm
all feathers ... at 

9:lO
 heard nem

 on the group ahead of m
e ... 5 took off follow

ed by 2 other 
pairs ... they pined com

pany in the air, m
ade a broad sw

eep of the flow
 and 

a
 the far side apparently split up ... saw

 2 com
e back and land near the 

W
er 

of 
the flow

 ... don't know
 w

hat happened to the other 7...looked 
around where the nene w

ere ... found m
any droppings from

 fie&
 to very 

old and disintegrat ed...j udging from
 the location of m

ost droppings nene 
are eating ohelo, kukaenene and 

centraTlthoides (Ihius of 
D

egener) ... the lattea very abundant here ... nene seem
 to be eating the stem

s 
and leaves ...groups of droppings w

ere also abundant here... nene seem
 to 

be eating the stem
s and leav es... groups of droppings w

ere also found on 
open rocks and under sm

all ohia trees... stayed on the 1852 flow
 till 11:00 

a.m
 (nene seen to be m

ore w
ary and less curious here than on the flyw

ay 
or at the Puu 0

0
 (flat) roosting area ... left 1881 flow

 at 2:45 .. .reached 1855 
flow

 and truck at 4: W
... 

1170 W
oodside: cam

e across 1 pair of nene ... first tim
e nene have been seen in 

this flat ... 4:35 p
m

 

1171 
W

oodside: saw
 13 or 14m

m
 onground at 4

5
5

 p.m
..at 5

0
0

 4m
ore cam

e 
in from the s.e. and landed ... at 5

1
0

 2 m
ore cam

e in..at 5
2

0
 another pair 

arriv ed... total com
t 23 or 24 ... I stayed in the area till 6: 00... 

at cam
p on 1852 flow

 (at this 
5 Sept. 1955 

elevation the 1852 flow
 is split 

and surrounds a very large 
forested kiplka and nene m

a
y
 

go to the south branch of the 
flow

 as w
ell as the north 

near telephone line reached by 
9 Sept. 1955 

hiking from
 Puu 0

0
 R

anch gate 
on Saddle R

oad vicinity of 
Forest R

eserve fence and 1935 
lava flow

 
continuing hike dow

n telephoen 
9 Sept. 1955 

line from
 Puu 0

0
 R

anch tow
ard 

Forest R
eserve 
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1 175 H
D

FG
: 20 field trips... establish that 19-24 spend the night.. .they leave this 

area in the m
orning (6:30-10 a

m
) and fly southeast to the 1881 and 1852 

flow
s to feed. ..flight line has been follow

ed as far as the 1852 flow
 (5 airline 

m
iles) ... birds leave the feeding area in the afternoon and fly back to the 

Puu 0
0
 area betw

een 4
0

0
 and 625 pm

..fly in pairs or in groups of 
4-7 ... largest group seenw

as 13 ...qu itenoisy in flight and at tim
es w

ill cucle 
to investigate people on their flyw

ay ... can usually be approached very 
easily on the ground, oftentim

es to w
ithin 40 yards...they are very curious 

and have little fear unless approached to w
ithin 50 yards ... recent sighting 

has been publicized in the hope that it w
ill stimulate people to w

atch and 
re

p
o
rt them

,.. 

1
 176 E

lder: Mrs. M
. H

olnaes: 2 seen flying 

1177 flock of 8
 discovered by Forest R

anger A
h S

an 

1 178 H
D

FG
: 24..hhighest count obtained 

1 179 E
lder: Silver: saw 2 

1180 E
lder V

eriato: (interview
ed 25 Sept. 1956): saw

 28 

1 18 1
 W

oodside: initiated w
atchat 6: 15 am

.. 1 pair crossed R
oad at 8:01 headed 

tow
ard hm

a... 21 crossed R
oad headed tow

ards Pun a... 2 flew
 over 

(heading undesignated) ... 1 pair flew
 over (heading undesignated).. 2

3
 

total... 

1182 E
lder: H

D
FG

: Lee: 23 seen 

1183 W
oodside: initiated w

atch at 8:00 a.m
.. 10 nene flew

 across R
oad at 8

2
4

 
breaking form

ation into groups of 6-2-2 ...seem
ed to be going m

ore east 
than usual... at 8:24 4 nene crossed R

oad flying low
, right on usual flight 

lane.. . 

Puu 0
0
 R

anch roosting area 
near the 1935 lava flow

 and the 
H

ilo Forest R
eserve fence 

over Saddle R
oad at half-w

ay 
point 
near the forest b

o
u

n
h

y
 in 

H
abert Shipm

an's Puu 0
0
 

R
anch 

on Puu 0
0
 Ranch roosting area 

or.. .flying o
v

a
 Saddle R

oad 

betw
een 1881 and 1852 lava 

flow
 

on the 1880 lava flow
 2 m

iles 
below

 V
olcano trail (N of R

est 
H-1 18 112 m

ile area, Saddle Road 

Saddle R
oad 

Saddle R
oad at 1855 flow

 
m

arker 

July, A
ug., 

(20) 
Sept. 1955 

1955 
(81) 

1955 
(1) 

late June 
(1) 

1956 

20 July 1956 
(14) 

20 July 1956 
(1) 

24 July 1956 
(14) 
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M
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U
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1 184 E
lder: H

D
FG

: W
oodside: 14 seen 

Saddle R
oad 

1 185 E
lder: H

D
FG

: U
em

ura: 28 seen 
Saddle R

oad 

1186 W
oodside: initiated w

atch at 0700 ... saw
 6 in p

u
p

s
 of 2 and 4, then all 

above lS
S

5
 flow

 m
arker on 

paired 2-2-2 at 0733 ... at 0740 saw
 flight of 10 grouped 2-8 then 2

-4
4

 then 
Saddle R

oad 

2-34 ... another flight. of 8 closely together ...both flights headed about A
z 

lW
'...at 

0745 saw
 4 pretty closely together then grouped 3-3,headed about 

Az 14O
0..~

tum
ed to P

ohaM
oa at 1157 a

m
 ..28 total 

1187 
E

lder. H
D

FG
: W

oodside: 15 seen 
Saddle R

oad 

1188 W
oodside: initiated w

atch at 7:30 a
m

..9
 flew

 across R
oad from

 Puu 0
0
 

1855 m
arker on Saddle R

oad 
R

anch o
n

 A
z 

135 O
... very 

noisy ... at 8:24 6 nene crossed 
over 

R
oad ... abandoned w

atch at 9:O
5 ... 

1189 W
oodside: thought n

e
a

~
 

heard at 5
2

5
 p.m

. 
camped on 1852 lava flow

 
south of 16 314 mile location 
above H

ilo on Saddle R
oad 

1190 W
oodside: heard nene at 7:05 a.m

..saw
 2 nene fly up the flow

 and 
O

m
ped on lS

2
 lav

a flow
 

apparently land 314 m
ile above cam

p. .. 10 nene p
u

p
e

d
 4-2-2-2 cam

e over 
Of l6

 3/4 mile location 

and flew
 dow

n the flow
 tow

ard cam
p. ..w

ere very noisy but becam
e quiet 

above H
ilo on Saddle R

oad 

after landm
g ... l0:15 left cam

p after observing various activities of nene 
landing below

 cam
p.. .saw som

e recent droppings on 188 1 flow near trail 
entrance (south side) on return hike to vehicle ... 

1 19 1 E
lder: H

D
FG

: U
em

ura: 24 seen 
Saddle R

oad 

1192 W
oodside: arrived 0628 ... saw

 3 fly over R
oad at 0728 ... saw

 4 flying over 
at pipe near 

tow
ard M

auna Loa on H
ilo side of m

e at 0745 ... at 0823 saw
 groups of 

1855 lav
a flow

 
2-2-94 fly over R

oad ... left post at 1030 ... 24 total 
R

oad 

1193 E
lder: Peacock (interview

ed 12 Sept. 1956): saw
 7 flying ... about a

m
t

h
 

crossed 
R

oad at 

ago 
w

ay point ... tow
ard 1935 (lava) 

flow
 

1194 E
lder: H

D
FG

: Lee: 12 seen 
Saddle R

oad 

24 July 1956 

1 A
ug. 1956 

1
 A

ug. 1956 

7 A
ug. 1956 

7 A
ug. 1956 

7 A
ug. 1956 

8 A
ug. 1956 

11 A
ug. 1956 

11 A
ug. 1956 

ca. 12 A
ug. 

1956 

22 A
ug. 1956 





Island of H
aw

ai'i 
M

am
a K

ea D
istrict 

UPPER PIIH
O

N
U

A
 (C

ont.) 

1206 p
a
ir w

ith 2
 young seen (color banded) 

1207 pair w
ith2 ycung seen 

1208 pair w
ith 1

 young seen 

Saddle R
oad (flights) 

Saddle R
d

 (flights) 

7,9 July 1957 

7,9 July 1957 

Puu 0
0
 R

anch sum
m

ering 
ground 
Puu 0

0
 R

anch sum
m

ering 
ground 

10 July 1957 

10 July 1957 
1209 trio seen 

PuuO
oR

anchsum
m

ering 
ground 
Puu O

o R
anch sum

m
ering 

m
 

PuuO
oR

anchsum
m

ering 
g
c
o
d
 

Saddle R
oad (flights) 

14 July 1957 
1210 pair w

ith 3 ycnm
g seen 

lO
,l4 July 

1957 
121 1 pair w

ith 2 young seen 

10,14 July 
1957 

1212 pair w
ith 2 young seen (m

lm
 banded) 

9,17 July 
1957 

7,9,23 July 
1957 

1213 pair w
ith 1

 ycnm
g seen 

1214 
trio

 seen 
Saddle Road (flights) 

P
uuO

oR
anch~

~
m

m
ering 

g
c
o
d
 

Saddle R
oad (flights) 

2 July; 7,lO
 

A
ug. 1957 

1215 pair seen 

1216 p
a
ir w

ith 4 young seen 
7,8A

 1
7

2
V

3
 

July; 10 
A

ug. 
1957 

1217 pair w
ith 3 y

m
g

 seen 
Saddle R

oad (flights) 
7,9,17,23 
July; 10,ll 
A

ug. 1957 

3,699,192423 
July; 1027 
A

ug. 1957 
(1956-1957) 

1218 pair seen 
Saddle R

oad (flights) 

1219 largest count w
as 35.. .probably all or nearly all that rem

ain alive in the w
ild 

m
unts.-departing 

today 
from

 this ranch (Puu 0
0
)
 in the 

m
orning m

ade possible good 
population estim

ates 
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1238 H
D
F
G
:
 re-release of a pair (originally liberated at K

eauhou 2 in A
pril 

Puu O
o
 

1965) w
as m

ade near a flock of w
ild nene at Puu 0

0
 in late July ...these 

birds had been frequenting a 2-m
ile stretch of 

the H
olualoa R

oad in 
H

olualoa, K
ona, for m

ore than a m
onth when they w

ere caught by tw
o 

juveniles ... &
scated 

by W
arden C

risafi and taken to Pohakuloa ... to 
release them

at K
eauhou 2 w

ould have resulted in their capture again since 
they were quite tam

e ... it w
as hoped that this banded pair would rem

ain 
w

ith the flock of w
ild nene ... assisting in tracing movements, survivability 

and productivity of this w
ild flock..unforhrnately the banded pair has not 

been seen since their release at Puu Oo... 

1239 H
D

FG
: The "B

lue G
oose", her m

ate, the M
aui G

arader, and their 2 young 
O

0 

(females) retum
ed to Pohakuloa in A

ugust and w
ere captured. T

he "B
lue 

G
ooses w

as culled since she had the undesirable, hairydow
n character 

and had m
ade anuisance d

 herseif by repeatedly returning to the pens at 
F

bhakdoa and greatly disturbing the nene breeders. T
hree other nene that 

had the hairy-dow
n characteristic proved them

selves unsuitable for 
release T

hey were unable to adapt to the w
ild state and had lo be returned 

to the pens, each of them
 in an em

aciated co
n

d
itia T

he M
aui G

ander and 
his 2 young, the latter being color-banded at Pohakuloa, were released at 
Puu 0

0
 near a flock of w

ild m
e

 in late August 1965. 

O
n O

ctober 12,1965, the M
aui G

ander, one of his young, and a goose 
released at K

eauhou Sanctuary in M
arch 1965, retum

ed to the nene pens 
at Pohakuloa and w

ere captured. T
he goose (#239) w

as of breeding age, 
having been released the second year after hatching. She appeared to be 
m

ated to the M
aui G

ander and apparently tolerated the presence of the 
yo- 

goose, since the pair w
as not actively nesting at the tim

e of the 
capture. 

This captive trio w
as re-released in the K

eauhm
 release pen on 

O
ctoba 14,1965, the third and final release. 

1
 July 1965- 

(29) 
30 June 1966 

1
 July 1965- 

(29) 
30 June 1966 
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1240 H
D

FG
: Flyw

ay counts during the m
onth of A

ugust ptoduced m
axim

um
 

Saddle R
oad-Puu O

o flyw
ay 

1 July 1966- 
(30) 

daily totals of 44 and 45 m
e

 massing the Saddle R
oad b

etw
ea the 18 

30 June 1967 
and 20 m

ile post... a total of 54 nene w
as checked on the Puu 0

0
 roosting 

grounds fur bands, ofthis total 48 w
exe identified as unbanded ar otherwise 

w
ild birds.. J.em

aining 6 w
ere banded, 4 from

 1960 K
eauhou release, one 

from the 1961 release, and the 6th w
as from

 a brood of 2 goslings captured 
at K

eauhw
 in January 1957, banded and released im

m
ediately ... 

1241 H
D

FG
: 

S
m

a
 flyw

ay counts w
ere conducted during A

ugust and 
R

oad-P
uuO

oflyw
ay 

lJuly1967- 
(31) 

Septem
b er...comtas at the 19 and 20 m

ile posts on Saddle Road...the 2 
30 June 1968 

positions fam
d to be the m

o
st productive for counting nene flying betw

een 
Puu O

o
 Ranch, w

here they spend the night, to slopes of M
auna L

oa w
here 

they spend the day...high count of 46 m
ade in A

ugua..cornpared w
ith 45 

in 19 66... num
bers gradually tapering as usual until only a few

 pairs w
ere 

counted in S
ept -...field 

trips w
as m

ade into the Puu O
o
 R

anch 
pastures and K

ipuka A
inahou in order to com

pare the num
ber se

m
 there 

w
ith the numbers seen on the flyw

ay ... observations indicated 
approxim

ately 40 w
ild unhanded nene w

ere utilizing Puu 0
0
 R

anch 
pastures ... 2 banded m

se
e

n
..a

 w
ild goose banded at K

eauhau S
anctuary, 

the other goose raised at Pohakuloa and released at K
eauhou ... these totals 

compare w
ith 48 w

ild nene and 6 banded birds observed at Puu 0
0
 in 

1966 ... t
h

e
 m

ay have been m
ore nene in the R

anch pastures than w
ere 

observed..m
ost observations w

erem
ade late in the day w

hen fog and rainy 
w

eather norm
ally associated w

ith this elevation often prevailed ... 
1242 H

D
FG

: 15 anmted, annual flyw
ay survey 

P
uuO

opastures 

1243 H
D

FG
: 3 ccnm

ted, annual flyw
ay survey 

Saddle R
oad flyw

ay 

1244 H
D

FG
: 45 counted, annual flyw

ay survey 
Saddle R

oad flyw
ay 

1245 H
D

FG
: 26 anmted, annual flyw

ay survey 

1246 H
D

FG
: 9 counted, annual flyw

ay survey 
PuuO

opastures 

1247 H
D

FG
: 8 counted, annual flyw

ay survey 
Saddle R

oad flyw
ay 

1248 H
D

FG
: 8 counted, annual flyw

ay survey 
h
m
 0

0
 pastures 

22 July 1968 
(32) 

23 July 1968 
(32) 

2 A
ug. 1968 

(32) 

8 A
ug. 1968 

(32) 

23 A
ug. 1968 

(32) 

29 A
ug. 1968 

(32) 
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1249 H
D

FG
: 14 counted, annual flyw

ay survey 
Prm

O
opastures 

30A
ug. 1%

8 
(32) 

1250 H
D
F
G
:
 A

 gander n
l

d
 at K

eauhou in 1965, m
ated w

ith an u
n

b
ad

ed
 

R
ad-Puu 

f
l

~
~

 
A

ug- 
(32) 

goose, w
as the only banded bird seen during the sum

m
er slyw

ay 
1%8 

surveys ... this pair successfully raised 4 goslings w
hich w

ere seen 
fiquently in the K

eauhou S
anctuary. 

A
s juveniles, 

they w
ere still 

accom
panying their parents dum

g the sum
m

er flights ... the observation of 
only 1

 banded bird on the flyw
ay this year, com

pared w
ith 6 banded birds 

in 1%
7, was disappointing.. . 

1251 H
D
P
G
:
 2 arrived at Pohakuloa on N

ew
 Y

ear's day and w
ere captured a 

R
oad flY

W
a~ 

few
 days later ... subsequently both w

ere released 
at K

eauhou 
Sanctuary ... one of the birds was a gosling captured at K

eauhou in Feb. 
1969 and reared at Pohakuloa for 2 m

onths before being m
tum

ed to the 
sanctuary for re1 ease..& 

other bird was reared at Pohakuloa and released 
at Keauhou Sanctuary in 1968 ... these records are of interest because the 
form

er returned to Pohakuloa and was rn seen at Puu 0
0
,
 while its sibllng, 

w
hich was also reared at Pohakuloa for 2

 months, w
as observed at Puu 

&...the 
latter, a g

m
,

 is the fm 
K

ahuku release nene to appear in the 
s

u
m

n
e

b
 flyw

ay ... July 1969 ... 

1 Jan 1970 
(33) 
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1952 H
D

FG
: A

nnual sum
m

er flyw
ay counts were conducted 29,30 July and 6 

Saddle R
oad flyw

ay 
A

ug. 1969.. .July anm
ts in the Puu 00 pastures and the A

ug. c
o

w
t an the 

Saddle R
oad flyw

ay ... only 87 on the flyw
ay, w

hereas 114 and 106 w
ere 

counted in the pasture...high count of 1 14 nene recorded as the birds flew
 

into 
the pashrres in the evening..nearly 3 tim

es m
ore than last year 

(45) ... the 106 w
ere counted as they departed from the pasture early in the 

morning...highestnumber counted on the Saddle R
oad flyw

ay was 87 ... far 
exceeding the 45 bird total countedlast yea r... though actually low

er than 
the n

u
m

k
 that traveased the flyw

ay ... fog obsclning portions w
here nene 

w
ere heard though could not be counted by 3 observers in goad covedage 

provided ...only 12 d
th

e 80nene exam
ined an the ground (July 1968) w

ere 
banded...banded 

individuals represented ... 1
 captured as a gosling at 

K
eauhou in 1957, banded and released in the field; 4 1960 K

eauhou 
release; 1 1961 K

eauhourelease; 3 3
5

 
K

eauhou released; 1
 1967 K

ahdcu 
release; 1

 capured as a g
d

n
g

 at K
eauhou in Feb. 

1968, r
e

d
 at 

P'ohakuloa and released again at K
eauhou; and 1

 captured as ;I gosling at 
K

auhou in A
pr. 1%

8, banded and released in the field. 

lJuly1969- 
(33) 

30 June 1970 

1253 H
D
F
G
:
 Annual sm

m
ner flyw

ay counts...produced totals of 15,9,21, and 
R

oad-Puu O
a flyw

ay 
1
 July 1970- 

(83) 
2 nene on successive days in July, w

hile only 
12 w

ere seen in 
30 June 1971 

A
u gust... variation in number observed being caused, in part, by advease 

w
eathex conditi om... fog and rain reducing visim

..on foggy days nene 
were heard as they flew

 south across Saddle R
oad but they could not be 

seen or counted.. Jnaxim
um

 m
t

 
of 2 1 thus com

pares very unfavorably 
w

ith the m
axim

m
 of 87 anm

ted on the flyw
ay the previous years ... 

Flyw
ay counts during the period 1961 through 1969 indicated an increase 

in the population utilizing the flyw
ay ... from

 37 in 1961 to 114 in 
1969 ... although76 w

ere counted in 1965, low
 counts of 42,46 and 45 w

ere 
recorded for 1966, 1967 and 1968, respectively ...these data lead us to 
believe that the few

 nene counted this year represent a decline in usage of 
the flyw

ay and PIN
 0

0
 pashrres, rather than a decline in the population. 
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1255 H
D
F
G
:
 ... annual sum

m
er flyw

ay counts started the first w
eek of 

Saddle R
oad-Puu O

oflyw
ay 

lJuly1971- 
(35) 

A
u gust...anmts across the Saddle R

oad produced m
axim

um
 total counts 

30 June 1972 
o

f59 and 106nene ...counts in Puu 00 Ranch pastures appeared to produce 
m

ore accurate data besides such additional inform
ation as band 

com
binatiom

, condition of the birds and fam
ily gr oups... som

e of the 
juveniles can still be recognized as such, especially w

hen they are still w
ith 

their parents in a fam
ily group... therefore m

e
 tim

e w
as devoted to 

counting the nene as they flew
 in or out of the pastures. .. this m

ethod also 
provided a higher total count ...hru 0

0
 pasture counts producing totals of 

113, 109, 10, 113 and 85 nene w
ithin a 2-w

eek interval in A
ugust ... the 

large reduction on the 3rd m
t

 
due to very inclem

ent w
eather w

hich 
obscuFed the birds, a

 d
im

a
g

e
d

 them
 from leaving ground. More counts 

w
ere actually m

ade but have not been reported because adverse w
eather 

conditions m
adernany tallies so inc~

fnplete that they w
ere not valid ... d

y
 

7 nene w
exe seen flying out of Puu 0

0
 ranch pastures on 24 S

epkm
ber 

1971. 

... count this year com
pares veay favorably w

ith the trend indicated by the 
preceding years...data indicating that population utilizing Puu 00 pastures 
has been steadily increasing since the fm

t counts w
ere m

ade in 1955. 

... it was p
i

b
l

e
 to checkapproxim

ately 90%
 of the 113 nene observed in 

the pastures for color bands ... l7
 color band com

binations w
ere 

recorded ... indicating thal released birds com
prise 18%

 of the sum
m

er 
flyw

ay population.. .the rem
aining 82 96 being unbanded w

ild birds. 

... one of the 17 banded b
i
i
 observed at Puu 0

0
 pastures w

as from a 
release at the K

ahuku Sanc tuary... it had been observed here previously,. 15 
banded individuals w

ere from
 K

eauhou Sanctuary.. .origin of 1 color band 
com

bination is a m
ysteay as the bands indicated that the individual was 

released on M
aui ... our opinion is that this individual had lost a band 

identifying it as a bird released on the island of H
aw

aii. 
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1256 H
D

FG
: T

he initial sum
m

er flyw
ay censw

 w
as conducted during the frrst 

Saddle R
oad-Puu 0

0
 flyw

ay 
lJuly1972- 

(36) 
w

eek of August in the Puu 0
0
 R

anch pastures and along the Saddle Road. 
30 June 1973 

It w
as soan apparent that the nene w

ere n
d

 using their custom
ary routes 

and roosting areas. The P
uu 0

0
 Ranch forem

an also noticed that the birds 
were not utilizing the psstures this sum

m
er. 

Frequent trips to Puu 0
0
 R

anch during the early part of A
ugust failed to 

reveal m
ore than 6 nene using the area on any one day. T

he flyway counts 
on the Saddle R

oad did not reveal any m
e

 flying tow
ards Puu Oo. The 

highest flyw
ay cu

m
t d

e
 

during the m
onth of A

ugust was 1 1
 nene flying 

tow
ards M

am
a Loa. This flock proved to be the highest num

ber counted 
during the entire sum

m
er. T

he num
ber of nene sighted each day decreased 

rather than incfeaSed in S
eptem

ba. 

G
round surveys in the Puu 0

0
 pastures revealed that the birds flying in 

w
ere all w

ild, u
h

m
d

ed
 birds, no banded birds w

ere recorded during the 
s
lrm

m
e
r. 

T
he few

 seen contrast w
ith the high num

bers of 
nene counted last year 

w
hen 1 13,109, and 85 w

ere seen on a single day and w
hen 17 banded birds 

w
ere recorded. T

he reasan for this lack of usage of the sum
m

er roosting 
areas during ceatain years is unknow

n. 
Since the flyw

ay counts w
ere 

started in 1955, th
m

 have been several years w
hen the nene have not 

utilized the sunrmerroosting grom
ds and this is not the fu

st tim
e the counts 

have been so low
. T

here is, how
ever, an overall trend of increased use of 

the sum
m

er flyw
ay. 

There w
ere several re

p
&

 of flocks of nene rnunbenng 20 or m
ore crossing 

the Saddle Road at the 22 to 23 m
ile posts late in the season. Subsequent 

trips into this area failed to reveal nene on a regular basis. It appears that 
this flock of nene w

ete m
erely wanderers that occasionally crossed the 

Saddle R
oad. 
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1257 H
D
F
G
:
 The first 

sum
m

er flyw
ay census was conducted on 30 July 1973 

Saddle R
oad-Puu 0

0
 flyw

ay 
1 July 1973- 

(37) 
and a total of 72 m

e
 was counted as they flew

 a
m

 
the Saddle R

oad 
30 June 1974 

tow
ards M

am
a L
m
 from

 the Puu 0
0
 pastures. A

 substantive count ma& 
on the follow

ing day revealed only 68 nene utilizing the flyw
ay. 

This 
num

ber continued to decline until the m
iddle of Septem

ber. The counts 
indicated that the sum

m
er flyw

ay had peaked by the end of July and started 
declining in A

ugust. T
his sam

e phenom
ena d

 
in September d

u
k

g
 

the previous year's census. 
O

nly 7 nene served during the fnst w
eek of 

%
pkm

bex and the flyw
ay was considered abandoned by Septem

ber 13. 

T
he m

axim
um

 ccunt of 72 nene w
as higher than the m

axim
um

 of 1 1 neaK
 

seen in A
ugust 1972, but considerably low

- 
than the high o

f 113 c
m

e
d

 
in 1971. 

G
round surveys in the Puu 0

0
 pastures revealed the m

c
e

 of 5
 banded 

m
. Four of them

 w
ere fnnn the K

eauhou Sanctuary: 1 from the 1960 
release, and 3 from

 the 1970 release. T
he fifth nene was a bird released 

on M
aui in 1962. T

his m
e

 was subsequently taken to Pohalruloa w
ith a 

broken wing on 13 January 1974. 

1258 H
D

FG
: The first rmmmer flyw

ay count on the Saddle R
oad was m

ade on 
Saddle R

oad-Puu O
o flY

W
ay 

1
 July 1974- 

(38) 

22 July 1974, and only four nene were observed on that day. T
he next day 

30 June 1975 

the Puu 0
0
 Ranch ~>astures were searched and no ncne w

ere seen in the 
R

anch R
anch em

ployees 
that the regular summer flight had 

not yet started and that no flocks of nene had been seen in any of the 



Island of H
aw

ai'i 
M

a
m

a
 K

ea D
istrict 

U
P
P
E
R
 PIIH

O
N

U
A

 (C
ont.) 

1258 
Subsequent flyw

ay c
o

w
 show

ed that very few
 m

ne w
ere using the Puu 

Saddle R
oad-Puu 0

0
 flyw

ay 
1 July 1974- 

(38) 
(to

rt) 
0
0
 pastm

cs The highest count m
ade in a single day during the sum

m
er 

30 June 1975 
w

as 58 nene, but som
e of these b

id
 w

ere recently released birds from
 the 

K
ipuka A

in
a

h
 S

anctuary and not regular flyw
ay birds. T

he m
ajority of 

the birds counted this sum
m

er were K
ipuka A

inahou birds that w
ere 

disoriented and w
andering aim

lessly in search of feedm
g and roosting 

areas. T
he proxim

ity of h
is

 new
ly created sanctuary apparently disrupted 

the norm
al flight pattern of m

any of the regular sum
m

er birds The K
ipula 

A
inahau birds also joined flocks of surnm

er flyw
ay birds and follow

ed 
these dder birds on their w

ay to Mauna h
 and K

eauhou. 

T
he Puu 0

0
 R

anch pastures w
ere checked during the flztmneb, but all the 

color bands recorded w
ere those of K

ipdca A
inahou released birds. 

1259 H
D
F
G
:
 The f- 

sum
m

m
 flyw

ay count w
as m

a&
 o

n
 19 A

ugust 1975. A
 

S
addle Road-Puu O

o 'y
ay

 
1
 July 1975- 

(45) 

total of 50 nene was counted flying across Saddle R
oad. T

w
enty-three of 

30 June 1976 

this num
ber w

ete obsedved flying from Puu 0
0
 tow

ard Mauna Loa, w
hich 

is t
h

e
d

 
pattern T

he rem
aining 27 w

ere actually flying in the opposite 
direction from the slopes of M

am
a L

oa tow
ards the Puu 0

0
 R

anch 
pastures. 

A
 total of 25 nm

e w
as caunted flying tow

ards Mauna 
Loa on 

the follow
ing day, as w

ell as a week lam
. 

T
he largest nw

lber of nene 
counted flying tow

ards Mauna Loa in the morning w
as the 39 m

e
 seen 

during the last week of A
ugust. 

C
onsiderably few

er nene w
ere counted 

using the regular sum
m

a flyw
ay this year, compared to the pxm

ious year's 
high of 58 n

em
. 

A
 large num

ber of m
e

 were seen flying every m
orning from the K

ipula 
A

inahou Nene Sanctuary into the Puu 0
0
 R

anch lands, as w
ell as adjacent 

lava flow
s. 

T
he proxim

ity of the sanctuary and the new
ly released nene 

from
 there, greatly affected the norm

al flyw
ay pattem

. Many of the regular 
flyw

ay birds apparently joined the flocks of newly released birds and 
discontinued the d

 flyw
ay panem

. It w
as not possible to determ

ine the 
exact number of nene utilizing the flyw

ay because of the random
 

m
ovem

ent of the young nene released in K
ipuka A

inahou. 
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1265 H
D
F
G
:
 The largest flock of nene seen this summer in the Puu 0

0
 R

anch 
Puu 0

0
 R

anch pastures 
pastures w

as 13 birds. Nine were unhanded, the four banded birds w
ere 

all K
ipuka A

inahou releases, tw
o from

 1974 and two from 1975 

O
ne pair of nene was seen repeatedly in the Parker R

anch pasm
e just 

above the Puu 00 trail on the Saddle Road. T
his pair w

as seen here during 
the 1982-83 breeding season and attem

pted a 
then. 

The gander w
as 

an unbanded bird and the gom
e was a banded 

1975 K
ipuka A

inahou 
released bud. A

lthough this pair was sum
 sporadically in this area for at 

least tw
o m

onths during the b
reed

ii xason, no nesting attem
pt w

as 
observed. 

PIIH
O

N
U

A
 

1266 E
lder: V

eaiato: saw 2 

1267 
E

lder m
an shot 1

 

Pukam
aui 

1941 
Falls, north 
of Saddle 
R

oad above 
K

aum
auna 

where H
i10 

late 1930's 
H

igh School 
now

 stands 

1268 H
D

FG
: urhnded m

e
 captured ... turned over to D

ivision perscm
nel ... It w

as 
in the 

1
 Jd

y
 1986- 

taken to Pohakulca w
here it was exam

ined by Dr. R
enata G

assm
an-D

uvall. 
W

aiakea-U
ka 

30 June 1987 

It w
as an older, five year plus, bird w

ith a slipped lad
on

 that ca
w

s its right 
area 

- 

foot to turn outward. It w
as an old injury, and there w

as no rem
edy for its 

ailm
ent, so it was r

e
-r

e
1

4
 dong the Saddle R

oad in the com
pany of other 

Nene. 

1 July 1984- 
(89) 

30 June 1985 
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from 2 pairs in 19 18 his (Shipm
an's) flock grew

 to 42 birds ...reduced by tidal 
w

ave and other tragedies to a rem
nant of 11 birds in 1949 

H
D

FG
: Four (2 pairs) nene intended f

a
 release into K

eauhou Sanctuary w
ede 

given to Shipm
an E

state to reestablish a breeding colony at Keaau. This is 
w

hexe nene w
ere originally reared by H

erbert Shipm
an and it w

as from
 here 

that the S
tate of H

aw
aii received the original nene to start the propagation 

project at Pohakuloa in 1979 

H
D
F
G
:
 1 young gander (presum

ably produced at Pohakuloa) w
as released 

athisestate 
(1918-1949) 

SM
IJ52 

near H
ilo 

(Keaau 
R

anch) 
S

h
ip

an
's 

1 July 1983- 
(60) 

K
eaau R

anch 
30 June 1984 

Shipm
an's 

1 July 1985- 
(93) 

E
state, K

m
u
 

30 June 1986 

1272 E
lder: W

e
n

k
g

 (interview
ed 26Sept. 1956): saw

 30-@
...cam

e to old w
ater 

b
e
a
r Puu 

trough. ..w
here tk

y
 w

ere fed w
eekly 

K
eekee, 

Parker Ranch) 

1273 E
lder: V

redenberg (iterview
ed 26 Sept. 1956): frequently saw

 a few
 pairs 

at Puu 
up to

 1918 
K

apele, on 

1274 T. Lindsey: saw som
e 

thesaddle 
R

oad 
south of 

1925 
B

A
L

P45 
(W

aiulaula 
G

ulch) at 
K

eam
uku in 

W
aikoloa at 

ca. 3,250 ft. 
el. 

1275 E
lder: Harry K

aw
ai (life-long em

ployee of Parker R
anch): seen only once 

near 
1936 

w
hen he flushed a pair 

K
eaum

uku 
H

ouse 





Island of H
aw

ai'i 
M

auna K
ea D

istrict 

P. B
aldw

in, 13 A
pr. 1943: V

redenberg: recently saw a flock..w
e did not find 

Puu K
a 

1 942 
any droppings ... though w

e did not m
ake exhaustive search.. 

P
ele. ..just 

outside.. .to 
the 
east.. .Parker 
R

anch &eep- 
proof fence 
(land of 
Waikoloa) 

1283 P. B
aldw

in, 13 A
pr. 1943: V

redenberg: seen..m
 this kipuka 

K
ipuka 

(ca. 1942) 
0

) 
K

alaw
m

una 
and vicinity 

1284 P. B
aldw

in, 13 A
pr. 1943: B

ryan: flushed som
e w

hen..hiked across driest 
K

ipuka 
(ca. 1942) 

(7) 

part 
K

alaw
am

auna 
and vicinity 

1285 E
lder: C

am
bra: saw

 up to 15 nene m
any tim

es 

1286 V
redenberg: d

 

1287 
V

redenberg: fl&
 

of nene seen 

7 m
iles SE

 of 
1936-1943 

(1) 
road betw

een 
1859 (lava) 
flow

 and 
K

uainiho 
m

am
ane 

duringrecent years 
B

A
L

P45 
groves above 
K

ipuka 
K

alaw
am

auna 
in W

aikii 
in recent years 

B
A

L
P45 

Gulch at 
4,150 
feet. ..on the 
gentle dopes 
of M

auna 
K

ea in south 
K

ohala 



Island of H
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1288 E
lder: Bell: saw 2-3 at tank cmly a few

 m
iles from

 flock sighting of 1939, 
F?w

 K
eekee 

1948-1949 
(1) 

probable rem
ains of flock after m

ilitary occupation 

1289 E
lder: H

D
FG

: Walker: saw
 12 fly m

akai (seaw
ard) 

W
aikii 

end of O
ct. 195 1

 
(1) 

1290 E
lder: E. W

. Low: seen 

1291 E
lder: S. K

ahola (interview
ed 28 Sept. 1956): found nest ontrail 

upper 
O
Im
 

ago) 
(1) 

K
earnoku 

lava flow
 at 

K
alaw

m
una 

in saddle 
betw

een 
H

ualalai and 
M

am
a K

ea 

m
auka 

(1956) 
(tow

ard the 
m

ountain) of 
the prison 
w

ater tankm
. 

K
uainiho. ..4 

m
i. fram 

m
ain road 

1292 H
D

FG
: ... an unbanded nene w

as recorded.. .a considerable distance from
 any 

in th
e P- 

1962- 
(26) 

areas of know
n w

ild nene populations 
of W

aikii 
30 June 1963 

1293 H
D

FG
: ... a bird released at K

eauhou-2 in 1962 w
as observed by Parker R

anch 
W

aikii area 
July 1968- 

(32) 
em

ployees in the W
aikii area ... approxim

ately 18 m
iles distant ... surviving at 

30 June 1969 
least 7 years in the w

ild ... 

1294 2 pairs placed in pens 

1295 H
onolulu Z

oo gander and w
ildcaught goose placed in pen 

Pohakuloa 
Aug. 1949 

SM
IJ52 

Pohakuloa 
1950 

1296 only 1
 pair produced young ... 3 sent to E

ngland and produced no young 
Pohakuloa 

(1950,1951) 
B
A
K
 J5 1 

For history of production of captivexem
d N

ene at Pohakuloa Propagation F
acility 1949/50 to 1987188 see H

aw
aii S

tate R
estm

tionP
rogram

, Part 11 
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1306 H
D

FG
: ... 2 broods of very young nene (2 and 3 ca. 5 days old) captured (at 

Pohakuloa 
K

eauhou Sanctuary) and taken to Pohakuloa for rearing to insure their safety 
propagation 

and provide a .source of w
ild nene for banding ... this was done because of the 

facility 
difficulty of banding in the field requiring packing a pcrrtable stove to heat the 
p

U
ic

 bands, water to cool and harden the bands, and other equipm
ent ... it was 

felt thal the banding conditions at Pohakuloa w
ould shplllfy thebanding and 

reduce the chances of bandm
g i

n
.

 to the young nene ... the brood of 3 
godings w

as by a 1-year-old gander released at K
ahuku in M

ay 1967, m
ated 

to an
 unbanded goose... 1 gosling of this brood died shortly after capture... the 

remaining 4
 weae reared at Pohakuloa, later banded w

ith colored bands and 
placed m

 the release pen at K
eauhou before their prim

aries attained m
axim

um
 

grow
th.. 

1307 
H

D
FG

: 2 banded nene seen dum
g July / A

ugust flyw
ay counts along Saddle 

pO
hakula 

R
oad..a w

ild goose banded at K
eauhou Sanctuary and another raised at 

propagation 
Pohakdoa and released at K

eauhou.. . 
facility 

1308 
H

D
FG

: 2 nene from 1%
8 K

ahulcurelease w
ith dam

aged flight feathers were 
PO

hakuloa 

a
m

fk
a
ted

 fb
m

 K
au H

i&
 School ... taken to Pohakuloa for care. ..one retained 

propagat ion 
for breeding when dam

age prove perm
anent, the other released after 

regrow
ing new

 flight feathers ... 
1309 

H
D

FG
: ... 2 em

aciated nene w
ith the sam

e shaky condition associated w
ith a 

PO
hakuloa 

vitam
in deficiency w

ere m
overed at K

ahuku Sanctuary.. .taken to Pohakulm
 

propgation 
but failed to survive ... 

facility 

1968-1969 breeding season was 
very poor com

pared w
ith previous 

pO
hakuloa 

years...few
er 

nests found ... h
a

tc
h

 success considerably below
 that of 

propgation 
previous year ... extrem

ely cold w
eather dunng the breeding season probably 

facilily 

contributed to the poor hatchability, w
hich w

as also the case at the Pohakuloa 
propagation facility 

(1
 July 1967- 

(3 1) 
30 June 1968) 

(1
 July 1967- 

(3 1) 
30 June 1968) 

(1 July 1968- 
(32) 

30 June 1969) 

(1 July 1968- 
(32) 

30 June 1969) 

1 July 1968- 
(32) 

30 June 1969 
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1310 H
D

FG
: ... 2 arrived and w

ere captured a few
 days lat er... subsequently both 

w
ere released at K

eauhou Sanctuary.. .one of the birds w
as a gosling captured 

at K
eauhou in Feb. 1969 and reared at Pohakuloa for 2 months before being 

returned to the sanctuary for release...the other bird w
as reared at Pohakuloa 

and released at 
K

ahuku Sanctuary in 1968 ... these r
e

d
 are of interest 

because the form
er returnee to Pohakuloa and w

as not seen at Puu 0
0

, while 
its sibling, w

hich w
as also reared at Pohakuloa for 2 m

onths, w
as observed at 

Puu &
...the 

latter, a goose, is the first K
ahdcu release nene to appear in the 

sum
m

er flyw
ay ... July 1969 ... 

131 1 H
D

FG
: ... of the Nene released (at K

eauhou Sanctuary) on 2 June 1970, five 
had not dispersed from

 the release pen..and w
ere caught for holding at 

Pohakuloa until they w
m

 able to fly.. .they w
ere unable to fly due to clef@

 
prim

ari es... som
e had tw

isted primaries w
hile others had no re-grow

th of 
prim

aries because of dead featherg erms... 1 w
as em

aciated an failed to m
iv

e
 

the trip. .. 
1312 H

D
FG

: ... 2 banded birds observed during the annual sum
m

er flyw
ay count at 

Puu 0
0
 pastures w

ere from
 w

ild goslings caught at K
eauhou Sanctuar)r, reared 

at Pohakuloa, and released at K
e

a
h

 in 1968 

... 110 produced at Pohakuloa during the 
1970-71 breeding season w

ere 
color-banded in O

ctober.. .flight f
e

a
k

 plucked.. .and placed in K
eauhou 

release pen... 
l6w

ere unable to fly out of therelease pen by 24 M
ay lW

2 ... they 
w

ere captured and returned to P
chakdoa for closer exam

inatian..those that 
w

ill be able to fly w
ill be released lat =...those perm

anently disabled w
ill be 

used f
a

 breeding stock 

... 2 banded birds retum
ed to P

ohdadoa and w
ere re-released for the second 

tim
e at K

eauhou on 6 D
ec. 

1971 ... this pair had returned to Pohakuloa 
previously on 1 J

a
n
 1970, and w

ere released at K
eauhou on 24 Feb. 1970. 

T
he gander w

as a w
ild-released at K

eauhou on 1 1 A
pril 1968. T

he goose w
as 

a Pohakuloa-reared bird released at K
ahuku on 3 Sept. 1968. 

T
hese N

ene 
w

ere also observed at Puu 0
0
 R

anch during the sum
m

er flyw
ay counts. 

P
o

M
o

a
 

1 Jan. 1970 
(33) 

propagation 
facilily 

Pohakuloa 
1
 July 1970- 

(33) 
propagation 

30 June 1971 
facility 

Pohakuloa 
1
 July 1971- 

(35) 
propagation 

30 June 1972) 
facility 

Pohakuloa 
1
 July 1971- 

(35) 
propagation 

30 June 1972) 
facility 



Island of H
aw

ai'i 
M

am
a K

ea D
istrict 

A
H

U
M

O
A

 (C
ant.) 

1313 H
D
F
G
:
 Nine uf the 16 N

ene w
hichw

ere returned from K
eauhou to Pohakuloa 

Pohakuloa 
1 July 1972- 

(36) 
on M

ay 24, 1W
2, because of tw

isted prim
aries w

ere reexam
ined and it was 

propagation 
30 June 1973) 

determ
ined that another release w

ould be w
orthw

hile. The dam
aged flight 

facility 
feathers w

ere rem
oved a second tim

e and they w
ere placed in the K

eauhou 
release pen on A

ugust 1,1972. B
y N

ovem
ber 15, 1972,5 of the original 9 

were still unable to fly out and w
ere returned to P

D
.

 
O

nly 2 succeeded 
in flying out of the release pen and 2 died soon after they w

ere placed there. 
O

ne of the five birds w
hich was retum

ed to Pohalculoa had started a nest in 
the release pen and had laid m

e
 egg before she w

as returned to Pohakuloa. 
The egg was recovefed and returned to Pohakuloa but failed to gem

inate after 
it was incubated 

A
 pair of Nene sighted in the K

ahuku Sanctuary had color band co
m

b
itio

n
s 

w
hich indicated that they had flow

n to H
aw

aii from M
aui. 

T
he gander was 

released on M
aui in 1968 and the goose in 1%

2. T
he goose appeared very 

w
eak and w

as unable to fly. She was caught and e
x

a
m

id
 and proved to be 

in an em
aciated am

dition T
o avoid possible transnission of disease, the b

id
 

w
as released rather than returned lo the captive flock at Pohakuloa. 

One random
ly laid egg w

as recovered in a grassy flat in K
ahuku Sanctuary 

and taken to Pohakuloa for incubatia 
It failed to germ

inate and the shell 
w

as saved for com
parison w

ith others. 

O
n
e
 nest w

as discovered by park rangeas on the K
apapala boundsty of the 

N
ational Park. 

The parents w
ere both banded birds and w

ere incubating 2 
eggs. A

 third egg had rolled out of the nest and w
as retrieved and taken to 

Pohakuloa. This egg also failed to germ
inate after incubation. O

ne egg from 
this nest hatched successfully and the second egg w

as infertile. 

1314 H
D

FG
: G

round surveys in the Puu 0
0
 pastures revealed the presence of 5 

PO
hakuloa 

(1 July 1973- 
(37) 

banded nene. Four of them
 were from the K

eauhou Sanctuary: 1 frum
 the 

p
p

g
a

tim
 

30 June 1974) 

1960 release and 3 from the 1970 release. T
he fifthnene w

as a bird released 
on M

aui in 1962. 
T

his nene w
as subsequently taken to Pohakuloa w

ith a 
broken wing on January 13,1974. 







M
A

K
A

L
A

H
A

U
 

1327 
H
D
F
G
:
 4 Nene w

ere 0b
se~

e.d
 

durm
g D

ivisionof Forestry and W
ildlife feral 

near K
em

ole 
Sept. 1981 

sheep and goat eradication work 
cabin 

1328 
E

lder: Homer: received 2 as pets; they flew
 off when grown 

K
ukaiau 

1893 
Ranch 

1329 
HDFG: District Forester reported seeing 14 Nene flying over b

ee tops ... m
ay 

K
ukaiau 

sum
m

er 1968 
have been a group from P

w
 0

0
 R

anch..none observed on subsequent field 
R

anch 

trips 

PA
PA

A
L

O
A

 

1330 E
lder: Murray: saw 1 

K
U

K
A

IA
U

 

1331 
E

lder: D
eleres: saw

 1 on ground 

m
auka 

1935 
(toward the 
m

ountain) 
land of Piha, 
2 m

iles 
m

auka of the 
O
c
e
a
n
 

near hom
e of 

26 June 1957 
(1) 

M
anuel of 

K
ukaiau, 

above 
Laupahoehoe 











9 
s
 

Island of M
oloka'i 

U
N

D
E

SIG
N

A
T

E
D

 L
O

C
A

L
IT

Y
 

1394 W
hyte: saw 2 adults, 1 an nest / 2000 ft. el., south side of M

olokai 
Jan. 1926 

M
U

N
G

52 

1395 W
ilder: re@

 
pair had nested for tw

o or three seasons back 
Jan 1926 

M
U

N
G

52 

1396 E
lder: M

unro (age 90 w
hen interview

ed in 1956): saw N
em

 / on pond at Fagan's R
anch 

1936 
(1) 

1397 4 pairsreleased 
(
a
.
 

1936) 
SM

IJ52 

1398 E
lder: J. D

. Sm
ith: reported 3 seen by J. S. M

edeiros / product of Fagan's in 1936 
14 A

pr. 1950 
(1) 

1399 3adultsseen 
1950 

SM
IJ52 

1400 J. S. M
edeiros: identified 3 adults 

. 
, 

1950 
PR

A
J72 

M
O

L
O

K
A

I A
I
R
P
O
R
T
 

1401 E
lder: Paupu (age 77 in 1956 when interview

ed): sm
all noisy bunches visited ponds seasonally / Palaau 

1402 E
lder: Paupu (age 77 in 1956): sm

all noisy bunches visited ponds seasanally / K
alam

aula 

1403 E
lder: (A

.) Smith: shot 1
 N

ene w
hile poaching ducks / brackish pond at K

alaupapa 

1404 E
lder: C

arlson via Sundquist: saw a pair / M
eir (M

eyer) L
ake, 1700 ft. el. 

1405 E
lder: Sundquist: saw 1 / brackish pond at K

alaupapa 

1406 E
lder: E. M

eyer (age 66 in 1956): seen / pond at K
am

aloa (K
am

aloloa) 

K
A

M
 A

L
O

 

1407 M
cC

orriston: h
g

h
t

 there were about a half dozen birds and that they w
ent down to a fish pond on 

the C
oast / when a small boy living in K

arnalo 

1408 three persons independently told m
e that nene frequented / a hill called K

eono K
uino, near K

arnalo 

1409 E
lder: C

. M
eyer: saw 3 several tim

es / above M
eyer L

ake 

1410 E
lder: R

obbins saw
 4 on ground / near M

eyer L
ake 

until 1922 

until 1922 

1940-1945 

ca. 1950 

1%
 1 

(before 1956) 

(early 1900's?) 

(early 1900's?) 

ca. 1954 

ca. 1954 



Island of K
aua'i 

I
S
L
A
N
D
W
I
D
E
 

1414 H
D

FG
. ..total population size could not be ascertained, as the birds w

ere dispersed m
ost of the year. ..3 

July lg
g
7
- 

(Io5) 
pairs known to have nested in K

ipu K
ai and only 16 birds could be accounkd for at any given tim

e 
30 June 1988 

(K
aren C

aires, C
ooperator) ... survival w

as apparently good, the only known m
ortality w

as a gosling 
w

hich drow
ned in a cattle w

atering troughA
ndividua1 flocks of up to 7 (apparently d

y
 

fam
ily 

groups) reported outside of K
ipu K

ai on several d
o

n
s

 ... som
e fam

ilies appeared to habituate certain 
localities outside of K

ip
 K

ai on a frequent basis, indicating possible dispersion to new
 habitat ...the m

ost 
distant sightings w

ere near Polihale B
each, 28 m

iles w
est, and P

o
o

h
 Stables, 21 m

iles north of K
ipu 

K
ai ...j udging from the ld

itie
s w

here they have been seen, they preferred pasture habitat below
 1,000 

ft. el ... there is considerable pasture habitat w
ithin this range on K

auai..m
uch of w

hich could have been 
used by N

ene unnoti &
...som

e oU
m

 habitats frequented by N
ene w

ere not so favm
ble, as they w

ould 
be vulnerable to predation, developm

ent, zo
an

o
w

q
 etc ... conservatively estim

ated that there were 20 
adult and sub-adults on K

auai during the year plus 9 surviving goslings from
 the 3 know

n broods m
aking 

a total population of 29 in 1988 ... 

U
N
D
E
S
I
G
N
A
T
E
D
 L
O
C
A
L
I
T
Y
 

1415 observed occasionally; does not breed 
(1893) 

W
ILS93 

1416 said ... to have been -..occurrence....probably 
in nature of an accident, if indeed it was not m

istaken 
H

EN
H

02 
for one of the species of A

m
erican geese w

hich arenow
 know

n to visit the islands not rarely ... 
1417 H

olt: m
other, who lived on K

auai, spoke of seeing them
 there 

(early 1900's?) 
B

A
LP45 

1418 cerm
sed d

.m
t penned nor restrained in any w

ay, C
hristm

as C
ount / Paradise Pacific, in the lagoons 

l5
 D

ee. 1974 
SE

A
W

75 

along the north fork of the W
ailua R

iver 

1419 no geese (nem
 or C

anada) should be included on the 1974 L
ihue Christmas B

ird C
ount / Paradise Pacifica 

ZEIF75 

1420 ... about 5
.

d
 roughly 

15 ...seen recent1y.h the L
ihue area and around M

ahaulepu on the south 
(I4 

lgg6) 
T

E
N

J86 

side ... flock originated fiPm a freed captive flock at K
ipu K

ai ranch of the late Jack W
aterhouse ... first 

acquired from
 H

erbert Shipm
an on H

aw
aii ... 

1421 N
m

e f
r

m
 the free-flying group introduced at K

ipu K
ai ... w

idely reported a year ago, w
ere reported 

lg
a
7
 

PY
LR

88e 

again / various localities in S. K
auai 

M
M

A
 

PO
IN

T
 

1422 H
D
F
G
:
 unum

fim
ed helicopter plot report: N

ene have been seen / N
ualolo A

ina on the N
a Pali C

oast 
l3

 Jan 
L

987 
(Io6) 





Island of K
aua'i 

K
O

L
O

A
 (C

onk) 

1432 sm
all introduced populationof N

ene ...produced 11 goslings from 3 nests ... adults continue to range over 
early Feb. 1988 

PY
L

R
88b 

m
cxt of the southern low

lands of K
auai ... hopes are high that N

ene m
ay do w

ell on K
auai w

here low
land 

habitat suitable for raising goslings is also free of m
ong O

O
S

C
... / K

ipu K
ai 

1433 2 more juveniles spotted .. .raised to 10 the total of fledglings produced there this year / K
ipua K

ai 
Mar.-May 1988 

PY
L

R
88b 

1434 2 nests produced 11 goslings / in different parts of K
ipu K

ai 
early Feb. 1988 

PY
L

R
s8e 

1435 H
D

FG
: B

riton: saw
 5 in flight /over M

ahaulepu 

1436 H
D

FG
: K

illerm
an: saw

 5 / A
w

e
o

w
m

i V
alley, M

ahaulepu 

1437 H
D

FG
: 8 seenregularly, 2 w

ith bands / G
rove F

m
 

r
w

k
d

e
r

 scale, M
ahaulepu 

1438 H
D

FG
: flights of 3 and 7 seen regularly / M

ahaulepu 

26 M
ay 1988 

(105) 

27 M
a
y
 1988 

(105) 

5 A
ug. 1988 

(106) 

9 Sept. 1988 
(106) 

1439 H
D

FG
: N

ene "roosted" on bluffs / betw
een M

ahaulepu and K
ipu K

ai in dense bushes for past m
onth 

1 O
ct. 1988 

(106) 

1440 single &
-flying 

N
ene observed @

resum
ably 

£ram
 the group of banded escapees reported last season) 

30 D
ec. 1986 

PY
LR

B
7b 

/ pond near L
ihue A

irport 

1441 9 seen, C
hristm

as C
ount ... first recorded o

n
 L

i
 CB
C
 last year / L

ihue A
rea 

(1987) 
PY

LR
88g 

1442 H
D

FG
: 

Thane Pratt determ
ined that the K

ipu K
ai N

ene carne from C
arlsnith stock at Puuw

aaw
aa 

July 1987- 
(Io5) 

R
w

h
, w

hich in turn cam
e from

 the Shipm
an flock at A

inahou Ranch at K
ilauea, H

aw
aii. These w

ere 
30 'm

e 1988 
apparently of low

land origin. 

1443 T
elfer: Pratt: 4 adults in old pem

 / K
ipu K

ai 

1444 T
elfer: Pratt: 4 adults / "East Beach" 

24 Sepl. 1987 
(105) 

24 Sepl. 1987 
(105) 

1445 T
elfer: Pratt: 4 adults / K

ipu B
ridge Pasture 

24 Sepl. 1987 
(105) 





Island of K
aua'i 

L
I
H
U
E
 (C

onl.) 
I

.
 

1455 H
D

FG
: T

e
k

: saw 2 adults + 2 goslin&
s / 314 m

ile w
est, K

ipu K
ai 

1456 H
D

FG
: R

ice: saw
 3 fresuenting R

esidence #2, K
ip

 Ranch 

1457 
H

D
FG

: Martin: 
saw 2 1 U

lu K
O
 Subdivision, Lihue 

1458 H
D

FG
: V

allejos: saw 7-8 flying / M
enehm

e Fishpond, N
aw

iliw
ili 

1459 H
D

FG
: T

elfer: capturecl, banded 2 / N
ium

alu (L
ihue), released 

1460 H
D

FG
: 8 seen at V

idinha Stadium
 baseball field, L

ihue 

1461 
H

D
FG

: pair seen repeatedly on "Bird Islandw
, W

estin H
otel L

agoon, N
aw

iliw
ili 

1462 H
D

FG
: 3 nests f

d
 

by R
anch Mgr.: Nest 90-01 in vicinity of nest 88-01 evidently produced 3 godm

gs 
n
o
t seen again; nest 89-02 fledged 3 goslings; nest 89-03 again not lacated but 2 adults w

ith 3 goslings 
seen in area of nest 88-03; thus in 1988-89 nesting season 3 known nests hatched 3 goslings each; 
asslrming 3 died fb

n
 nest 89-01 only 6 fledged. 

17 M
ar. 1988 

25 M
ar. 1988 

12 M
ay 1988 

26 M
a
y
 1988 

26 July 1988 

28 July 1988 

16 N
ov. 1988 

23 Jan. 1989 





Jesse Abreu 

John Ah San 

Worth Aiken 

Solomon Akau 

William Akau 

James Andrews 

Dr. Edward Armitage 

James Armitage 

Henry Awai 

Helen Baldwin 

Paul Baldwin 

Winston Banko 

Paul Banko 

H. W. Baybrook 

Peter Bearner 

Bob Beck (Pecky Bob) 

Teddy Bell 

C. E. Blacow 

Paul Breese 

Otto Breithaupt 

Leonard Britton 

Francis I. Brown 

L. W. Bryan 

Gene Burke 

Appendix B 
Reporters of Nene Cited in Appendix A. 

James A. Caswell 

Yee Chee 

J. H. Christ 

Sophie Cluff 

Harold G. Craddock 

0. Crosby 

Cliff Davis 

Anclres DeLeres 

William S. Devick 

John E. Doerr, Jr. 

Sanford B. Dole 

Walter Donaghho 

C. Dowty 

William H. Elder 

WilliamEllis 

Albert Epes 

Paul Fagan 

D. Fleming 

J. Fleming 

Manual Fontes 

Donald Forbes 

Tony Freitas 

C. Glover 

Johiro Goto 

Cadio (1st name unknown) J. M. aouveia 

Karen Caires P. R. Greenwell 

Anthony Carnbra J. Greenwell 

Merrill Carlsmith M. Greenwell 

Notman CarIson N. Greenwell 

F. L. Carpenter Henry Haa 

George Halawaty 

John k e n  

Homer Hayes 

Frank Henriques 

Gregory Henriques 

Joe Henriques 

Leighton Hind 

Robert Hind, Sr. 

Robert Hind, Jr. 

Theonodora Hocoba 

J. J. Holland 

Mrs. MOM Holmes 

Albert Holt 

Eugene Homer 

E. Y. Hosaka 

Curtis P. Iaukea 

J. J. Ignacio 

Toshi Immoto 

Kelsey Isenberg 

T. A. Jaggar 

J. D. Johnson 

Jonny Johnston 

Charles Kaa 

Sam Kaawaloa 

Mahone Kaeo 

Robert Kahakua 

Charles "Sonny" Kahola 
J. K. Kaiarnakini 

William Kamau, Sr. 

Willie Kaneho 



George Kaono 

Mrs. Happy Kaopuiki 

David Kame, Sr. 

David Kame (Jr. ?) 

Sam Kauhane 

C. Kauhi 

George Kawaha 

Duke Kawai 

Harry Kawai 

Henry Kawai 

Allan Killerman 

Henry Kimi 

Jack Kobayashi 

Sam Konanui 

Harold Kubo 

S. H. Lamb 

Ah Fat Lee 

Jimmy Lee 

David Lima 

A. Lindsey 

J. Lindsey 

Mrs. Kaluma Lindsey 

Tommy Lindsey 

William Lindsey 

Lona (1 st name unknown) 

Maheo Lono 

Eben W. Low 

George Lycutgus 

Bill Malia 

Kaliko Manaaupo 

E. E. Marks 

(Ranger) hfarteen 
Timothy Martin 

M. Martinson 

Ben Matsuoka 

George McCorriston 

Benny McCumber 

R. E. MacMillen 

Albert McKenzie 

A. B. (Tony) Medeiros 

Edwin B. Medeiros 

J. S. Medeiros 

William Meinecke 

Charles Meyer 

Ernest Meyer 

Manual M h d a  

A. L. Mitchell 

Marshall Mock 

Emelio Molcilio 

E. S. Mollenhoff 

Daniel Momohara 

B. F. Moomaw, Jr. 

George C. Munro 

Charles L. Murray 

Richard Nakamura 

S. Nakamura 

Mr. and Mrs. Nickolson 

Nick (last name unknown) 

Willie Paiva 

Henry C. Palmer 

David Pans 

William Paris, Sr. 

William Park, Jr. 

Eddie Paulo 

Jack Paulo 

Daniel Paupu 

Frank Pavao 

W. J. Payne 

Gabriel Pea 

Mrs. Pea 

John Peacock 

John Perez 

Flavius Peter 

Charles Pickering 

M. Placidio 

Jeff Podmore 

Thane Pratt 

J. Pritchard 

h e s t  Pung 

Richard Punihoale 

H. J. Quick 

Mr. Robin Rice 

Robert Richards 

W. Rickard 

Gene Robbins 

Joseph Rock 

Anabelle Ruttle 

Fred Schattauer 

Paul Ernest Schulz 

Leslie Schweig 

Mrs. Seigfreed 

Herbert Shipman 

Julian Silva 

Silver (?Silva), (1st name un- 
known) 

Kaulo Simeona 

Arnold Smith 

Clyde Stanley 

Charles Stillman 



Bradford (Hoale) Sumner 

Ted Sumner 

Carl Sundquist 

Michio Takata 

Wayne Tanji 

Tom Telfer 

Charley Thompson 

Eddie Thompson 

Willie Thompson 

Edward Uemura 

John Verbiske 

Joe Veriato 

Mrs. von Holt 

Ronald von Holt 

Lorna von Tempsb 

Robert von Tempsky 

Edward Vallejos 

E. G. Wingate 

Leslie Wishard 

Palmer Wood 

David Woodside 

Richard Woodworth 

Yukichi Yarnamoto 

Harold Yamaycwhi 

Julian Yates 

Victorino (1st name unlolown) 

Theodore Vredenberg 

Ed Wagner 

Abraham Waipa 

Ronald Walker 

Allan Wall 

Charles wall 
Roy Wall 

Mrs. Roy Wall, Sr. 

B e d  (W.?) Waltjen 

Fred Waltjen 

Henry Wassrnan 

Sir Frederick Whyte 

Jimmy Wilder 

William Wiley 

K. J. Williams 



Sexing and Banding 

Island of Hawaii: 

Appendix C 
Reporting of Field Investigations (1954-1988) 

Management Techniques Employed 

Information contained in the initial Federal-Aid 
reports from the island of Hawaii do not include 
where or when banding was fitst accomplished, how 
sex was determined or even what might be learned 
from banding. For example, the 1957138 report 
stated only that one brood of 2 goslings was banded 
with Territorial aluminum bands. The 1958159 
report mentioned that a Zyear-old red-banded goose 
was seen nesting, a 3-4 week-old brood of 4 were 
banded with black and white plastic bands, and a 
parent goose was captured and banded with a green 
band. The purpose of banding, type of materials 
used, colors, metl1ods employed, etc. were unfor- 
tunately never reported, thus obscuring important 
details pertinent to understanding the "dropped 
band" problem which arose later. 

The loss of bands was acknowledged for the 
first time in 1966167, the report stating: 

Dropped bands, no doubt, accounted for 
birds showing up with only 1 band or with 
color combinations not recorded for birds 
released on Maui. One bird with a color 
combination recorded for a bird released on 
Hawaii was recotded as seen on Maui and 
Hawaii in the same month. The most likely 
explanation of the phenomenon is that a 
Maui released bud lost one band of a two 
band combination on one leg. 

The following comments reported the next year 
(1967168) tell something of the methodology 
employed and why the banding of goslings in the 
wild with the initial materials was subsequently 
halted: 

Two broods of very young nene were cap 
tured at the Keauhou Sanctuaty and taken to 
Pohakulon for rearing to insure their safety 
and to provi& a source of wild ncnt for 
banding...This was done because of the dif- 
ficulty in banding wild nene in the sandmy. 
Such banding operations would requk the 
field investigators to c q  a poitable stove to 
heat the plastic bands, water to cool and hard- 

en the bands, and other equipment. It was 
felt that the banding conditions at Pohakuloa 
would simplify the banding operations and 
also reduce the chance of banding injury to 
the new. 

The next mention of missing bands is contained 
in the 1971/72 report. Of 17 banded Nene reported 
seen in Puu 00 Pastures, 1 was listed as "may have 
lost a band", and another having lost an aluminum 
band. The probable loss in one case confounds statis- 
tical evaluation of band retentiveness in this case, but 
the report went on to state: 

The problem of the possibility of lost bands 
is a petplexing one. A gander was &wed 
standing over a nest in the Keauhou 2 
Sanctuary. The band records showed this 
nene to be a goose which was released at 
Keauhou in 1961. AU our nene are sexed by 
examination of the cloaca. Since we do not 
believe there is an error in sexing, it must be 
an example of lost bands. The band cotn- 
bination of a bid seen at Puu 00 is noted in 
our records as being one used on Mad. It is 
our opinion, however, that this is another ex- 
ample of lost bands. 

While the method of sex identification was 
revealed, a solution addressing interpretation of 
banding data did not emerge until 1975176 when it 
was indicated that banding information in the com- 
puter master file was being stored for eventual 
analysis, as follows: 

Band combhatiom were collected on all 
field surveys for storage in the computer 
master file for analysis. Data from all 4 
sanctuaries, as well as reports of nene from 
other areas. was included and stored. 
Further suspected incidents of lost bands 
were recorded during the year. This problem 
may be significantly greater than expected. 
The plan to use neck bands was not consum- 
mated, as was planned. The banding 
material was unavailable from the manufac- 
turcr for this teat. Aftcr further consideration 
of this proposal it was suggested that it might 
be detrimental in the wild. The nene's habit 
of s n d i n g  through heavy brush to avoid 
&taction during the'u molt, might create mor- 
tality by nene being "hung up" on the neck 



bands. Then too, the problem of capturing 
wild birds remained. 

After the rejection of neck-bands, the problem 
of Pohakdoa-banded Nene losing bands again lay 
dormant for several years, then cropped up again in 
the 1978/79 report, as follows: 

Sixteen distinct band combinations were 
sighted on nene in the Kahuku Sanctuaty this 
year. Two of these 16 were from the 
Keauhou 2 1976 release, and only 2 were 
compiete color band combinations h m  
Kahuku releases. The remaininn 12 banded " 
nem represented lost band combinations. 
This indicated that 75% of the banded nene 
sighted at Kahuku had lost band combina- 
tions. It can be assumed that a portion of the 
67 unbanded new, including duplications, 
sighted during the year could have been 
banded birds at one time, but had lost all 
their color bands. The bands which were 
used at Kahuku during the three yeas that 
nene were released there in 1%7,1%8 and 
1%9 were suspected of being of inferior 
quality. 

A total of 282 Pohakuloa-banded Nene released 
in Kahuku Sanctuary in 1967, 1968, and 1969- 
some 57 percent of all Nene released on the island of 
Hawaii from inception of program through 1969- 
were thus apparently released with faulty bands. 

In a 4-year study related to survival of released 
captive-raised Nene on Hawaii, two to three man 
teams repeatedly surveyed all four HDFG 
sanctuaries and, insofar as the colored leg bands 
could be observed, recorded band combinations on 
all Nene observed. Except for unreported data 
recorded in 1976/77 from Kipuka Ainahou, and in 
1977178 from Keauhou, percentages of Nene ob- 
served with lost bands ate shown below in Table C1. 

Overall analysis of colored leg bands recorded 
for 606 Nene exhibited in Table C1 shows that some 
106 (17.49 percent) were wearing incomplete band 
combinations, reflecting one m more lost bands. 
More detailed examination of survey results in Table 
C1 reveals not only great year-to-year vatiation in 
percentages of Nene with lost bands in the same 
sanctuary, but similarly wide disparity between 4- 
year age classes of Nene with lost bands observed 
between various sanctuaries. The 80.77 vs 3.23 per- 

cent of Nene with incomplete band combinations 
noted in 1977/78 vs 1979180 inKahuku is an example 
of the fitst type of vatiation calculated, while the 4.87 
vs 56.42 average percentages recorded in Kipuka 
Ainahou vs Kahuku for the 4-year period 1976177 to 
1979180 trpifies the second kind of variation. Al- 
though similar spreads of variation ate also evident 
in Nene observed in Keauhou and Keauhou 2, 
Kahuku wins hands down when extremes are con- 
sidered. Clearly, Kahulru is unique because, as pre- 
viously mentioned and the footnote in Table C1 
indicates, bands suspected of being inferior were 
used to marks some 282 Nene in 1967, 1968, q d  
1969. 

The extreme example provided by banded stock 
=leased in Kahuku Sanctuary does not mean that the 
lost band factor was insignificant for captive-reared 
Nene liberated in other areas. Other proportions of 
Nene observed to have lost bands such as the 25, 
13.64, and 50 percentages at Keauhou; 12.05 percent 
at Keauhou 2, and 10.71 percent at Kipuka Ainahou 
ate significant enough to seriously skew the tcsults 
of any long-tenn study. 

Band Loss on Maui 

Early annual propees reports on captive-reared 
stock released on Maui do not seem to mention Nene 
actually being banded on that island, but do recognize 
the problem of identifying the release site of Nene 
observed with missing colored bands. The initial 
recognition of band loss on Maui seems to be found 
in the 1966167 Federal-Aid Report, as follows: 

Another problem noted for the fitst time 
duting the period was the loss of bands. 
Dropped bands, no doubt, accounted for 
birds showing up with only one band or with 
color combinations not recorded for bitds 
released on Maui. One bid  with a color 
cornbition recotded for a bud released on 
Hawaii was recorded as seen on Maui and 
Hawaii in the same month. The most likely 
explanation of this phenomenon is that a 
Maui r e l d  bird lost one band of a two 
band combination on one leg. 

In the next annual report, that for the period 
1967168, the dimensions of the problem became 



Table C1 
Loss of Bands on Individual Nene in HDWG Sanctuariw 

Island of Hawaii, 1%7/77-1979/80 

Yeat Nene with Nene with Total Banded Nene Percent Nene With 
Complete Band Incomplete Band reported Lost Bands 

I cambinations I Combinations 1 
Keauhau 

1976-77 39 13 52 25.00 
1977-78 30 aa. n.a. n.a. 
1978-79 38 6 44 13.64 
1979-80 7 7 14 50.00 
Totals 84 26 110 Ave.= 29.55 

1976-77 97 4 101 3.96 
1977-78 73 10 83 12.05 
1978-79 42 4 46 8.70 

1979-80 13 1 14 7.14 
Totals 225 19 244 Ave.= 7.96 

197677 9 18 27 66.67 
1977-78 5 2 1 26 80.77 
1978-79 4 12 16 75.00 
1979-80 30 1 3 1 3.23 
Totals 48 52 100 Ave.= 56.42 

19'7677 8 n.a. n.a. n.a. 
1977-78 74 3 77 3.90 
1978-79 19 0 19 0.00 
1979-80 50 6 56 10.71 
Totals 143 9 152 Ave.- 4.87 

GrandTdal 500 106 606 . . Average ~ercent Nene observed wth lost band c- for all 4 wars = 17.49 

Legend 
""The bands ... used at Kahuku ... in 1%7,1%8 and 1969 (on 282 Nene released) ... suspected of being of inferior 
quality." 



more apparent when it was noted that "six of 45 
individuals released either on Hawaii or Maui 
seemed to have lost one or more bands". 

The 1968-1971 report years passed without 
comment on the subject of band loss, although the 
Federal-Aid Progress Report for 1970/7 1 questioned 
whether two Nene seen on Hawaii were actually 
released on Maui, as their band combination indi- 
cated. 

The annual report the following year, 197 1/72, 
stated that 55 Nene which were released during the 
prior period "were banded with identical aluminum 
bands so these birds wuld be identified as to origin 
and release time, but not as to individuals". Banding 
objectives were thus clearly compromised in this 
instance for no apparent reason, though the practice 
of using aluminum bands was reversed at least by 
1977p8 whenit was noted that the Pohakuloa-reared 
stock released on Maui "were banded with different 
combinations of plastic colored bands so they could 
be identified as to individuals." 

By report year 1975-76 however, records of 
both retained and lost bands observed on Nene breed- 
ing in Haleakala Crater were kept in a fashion which, 
assuming that negative observations were recorded 
equally, peimitted the assembly of comparative in- 
formation shown in Table C2 below. These data 
clearly show the seriousness of the band loss problem 
among breeding Nene from 1975-76 to 1979-80, its 
sudden reduction in 1980-81 and, appatently, its 
complete almost magical disappearance from 198 1- 
82 to 1985-86. 

However, among Nene seen at large, Federal- 
Aid Progress Reparts for the 4-year period beginning 
in 1982-83 continue to mention the problem, as fol- 
lows: 

1982-1983 
Although 14 nene could be identified as in- 
dividuals they could not be placed in release 
classes due to disruption of theiu color band 
combinations. The loss of release yent class 
identity of these birds is probably the result 
of band wear and the eventual "dropping" of 
color bands. 
Sixty-four nene were individually identified 
either by band combition or sight. Two 

nene with identical band combinations were 
seen neat each other, so separate identifica- 
tion was possible. The identical color com- 
binations probably resulted from the loss of a 
band by one of the birds... 

The mean ratio of 52% bandcd ncnc to 48% 
unbanded nene was computed from the five 
monthly counts conducted during this report 
period. A total of 62 banded nene were iden- 
tified individuals this past yeat. The two in- 
dividuals with identical band combinations 
were sighted again in close proximity to each 
other. As reported last year, this identical 
band combiition may be the result of loss 
of bands from one or both birds. 

t As a result of dismption in color band arran- 
gements on 1 1 nene, their placement into 
release classes was not possible. Last year, 
14 nene were in the unidentifiable release 
class category. Althaugh teleate cl;as?r place- 
ments may not be possible, individual iden- 
tity has usually been maintained. The 
disruption of color band combinations is 
probably the result of band wear and the 
eventual loss of one or more bands. 

Identification of release classes could not be 
determined for 1 1 nene (same as last year) 
due to disruptions in band combinations. Al- 
though rcl- c b  identification was not 
possible, differentiation of banded bids in 
most cases was maintained. The result of 
band wear and loss of one or more birds is 
probably the cause for the disruption of color 
band arrangements. 

No release of captive-reared nene has been 
made in Haleakala Cmter since 
1977 ... Release classes. ..for 9 Nene.. .obtained 
(ib) the eastern section of Haleakala 
Crater...could not be determined. 

The stark conttast between the plainly evident 
band loss problem among Nene monitored at large in 
the early 1980's just cited, and the perfect record of 
band retention of b&g Nene indicated for the 

5-year period beginning in 1981-82, is difficult to 
reconcile. One possible influential factor might, 
however, be mentioned. It will be recalled that an 
unusually high degree of band loss, thought to be due 
to faulty material, was recorded for Pohakuloa- 
banded Nene released at Kahuku, island of Hawaii, 



Table C2 
Breeding Nene Observed With Lost Bands 
Haleakala Crater, Maui, 1975176 to 1985186 

Banded Birds Observed 
Rewrt Year Lost Bands Retained Bands Total Banded Percent with - 

Birds Lost Bands 
1975-76 1 4 5 20.0 
1976-77 1 7 8 12.5 
1977-78 1 1 2 50.0 
1978-79 1 4 5 20.0 
1979-80 3 14 17 17.6 
1980-81 1 21 22 4.5 
1981-82 0 7 7 0.0 
1982-83 0 12 12 0.0 

1983-84 0 13 13 0.0 
1984-85 0 9 9 0.0 
1985-86 0 5 5 0.0 
Totals 8 97 105 



in 1967, 1%8 and 1%9. A total of 42 Pohalculoa- 
reared Nene were also released on Maui in 1967-68 
and 1968-69, possibly banded with the same 
material. Bad  loss on Maui before 1975-76 was not 
regulatly reported, but disappeatance of the problem 
among breeding Nene after 1980-81 suggests that if 
faulty band material was the factor, the opportunity 
for it to affect Nene released on Maui coincided 
closely with the maximum breeding age of this 
species in the wild, presently understood as being 
about 10 years, thus accounting for the sharp decline 
and disappearance of the problem beginning in 1980- 
8 1. Such a possibility does not explain the significant 
band loss problem which continued among Nene 
seen at large for the 4-year period 1982-83 to 1985- 
86. 

Brailing, "Pinioning" and Removal of Flight 
Feathers 

As pviously mentioned, captive-reared nene 
were banded at Pohakuloa prior to liberation in the 
various sanctuaries on the island of Hawaii. Chick- 
en-wire release pens of about an acre in size were 
constructed at each release site to hold liberated Nene 
until they had settled down after move and adapted 
to theit new environment-the socalled "gentle" 
release method. 

Several techniques were employed to insure the 
confinement of liberated Nene to the release pen for 
the required period, as follows: 

(1) Fastening a wing-harness (brail) to one 
wing restricting extension of flight 
feathefi, 

(2) Physical removal of all 9 primary wing 
feathers to prevent flight until regrowth 
of replacement quills. (Evidently oc- 
casionally confounded with "pinion- 
ing" in some reports.) 

(3) Releasing flightless goslings wherein 
the period of confinement is &ter- 
mined by the time required to complete 
growth and learn to fly. 

Udortunately for those interested in biological 
details, readers of Federal-Aid Progress Reports 
were not kept well informed as to which method(s) 
were employed for each release. To further confuse 
the record, Progtess Repotts and Pohalculoa records 
frequently differ on the number of Nene released 
during the .&me reporting period. 

The first mention of flight restriction techniques 
was found in the 1968-1%9 Nene Field Survey 
Report (Project W-5-R-20) which stated that all of 
the 184 Nene released at Kahuku Sanctuary were 
fitted with brails and placed in the release pen for not 
more than 5 days after which the brails were 
removed. (Pohakdoa records indicate that only 122 
were released at Kahuku in 1968169). The report 
continued: 

Brails were used man effort to rmnimize 
damage to the primary feathets as occurred 
when the primaties were plucked during pre- 
vious releases. 

Flight restriction of liberated captive-raised 
New was mentioned again in the 1969-70 Progress 
Report, as follows: 

A total of 110 nene produced at Pohakuloa 
during the 1%9-1970 breeding season was 
placed in the release pen at the Keauhou 
Sanctuary on June 2,lWO. The first nine 
primaries from the left wing of each bud 
were plucked when the Nene were color- 
banded at Pohakuloa. The birds were still 
being checked at the end of the fiscal year be- 
cause of theit inability to leave the pen until 
theit primaties were replaced. 

(Again, Pohakuloa records show only 106 were 
released at Keauhou in 1969-1970). The following 
year's Progress Report (1970-1971) states that of the 
110 released, 5 "unable to fly because of deformed 
ptimaries" were captured and taken to Pohakuloa 
until they could fly. The report added that "some had 
twisted primaries, while others had no re-growth of 
jnimariea because of dead feather g e m .  One ... in 
emaciated condition ... failed to sunrive the ttip to 
Pohakuloa." 

The 1971-1972 report states that 110 
Pohakuloa-reared Nene (perhaps the same pre- 
viously mentioned group) were pinioned (? flight 

feathem pulled) and released at Keauhou Sanctuary 



on October 21, 1971 to await re-growth of flight 
feathers (Pohakuloa records show 94 liberated at 
Keauhou in 197017 1). Of the 197 1 release the report 
states: 

There were a number of birds which .: developed twisted primaries, and some had 
no re-growth because of dead germs. Six- 
teen... were unable to fly out of the release 
pen by May 24,1972. These birds were cap 
tured and returned to Pohakuloa for closer ex- 
amination. Those that will be able to fly will 
be released later. Those that ate permanently 
disabled will be used for bredng stock 

The next year's 1972-1973 Progress Report 
continued to follow the fate of the 16 disabled Nene 
returned to Pohakuloa, stating: 

Nine of the 16 Nene which were returned to 
Pohakul oa... wen re-examined and it was 
determined that another release would be 
worthwhile. The damaged flight feathers 
were removed a second time and they were 
placed in the Keauhou release pen on August 
1,1972. By November 15,s of the original 
9 were still unable to fly out and were 
returned to Pohakuloa. Only 2 succeeded in 
flying out of the release pen and 2 died soon 
after they were placed there. One of the five 
birds which was returned to Pohakuioa had 
started a nest in the release pen and had laid 
one egg before she was rehutbed to 
Pohakulm. The egg was recovered and 
returned to Pohakuloa but failed to germinate 
aftet it waa incubated. 

... Three months later on Decanber 13,1972, 
10 Nene still trmainad in the pen as a d t  
of damaged flight feathers. These were 
returned to Pohakuloa for examination. 
...On May 17,1973,13 Nene which had pre- 
viously developed damaged flight feathets 
were placed in the Keauhou Sanctuary 
releasepen. TheseinCludedlOnhnraedan 
December 13,1972 from the Keauhou 2 
Sanchraiy, and 3 from previous releeses at 
Keauhou. These b i d  were released with 
the hop that after their natural molt theit 
flight feathers would be developed sufficient- 
ly to permit them to leave the pen. 

The above extended effort appears to have 
ended attempts to temporarily restrain flight and 
dispersion of newly-liberated captive-reared Nene 
using flight hampering methods. The 1973-1974 
Progress Report states that 129 Pohakuloa-reared 
Nene were released in Kipuka Ainehau Sanctuary in 

1974 (Pohakuloa records show only 123 liberated at 
Kipuka Ainahou in 1974) "before they attained flight 
as it was felt that this would prevent damage to the 
primaries, as was experienced last year. None of the 

Nene so released suffered wing damage and they 
were able to fly out of the release pen within weeks." 
Thus ended the brailing and pinioning of newly- 
released captive stock on the island of Hawaii. 

Flight restriction appears to have been men- 
tioned only once in Federal-Aid Progress Reports 
originating from Maui (1972-1973), indicating that 

similar methodology was also employed there but for 
an unknown period, as follows: 

The usual procedure of pulling flight feathers 
and keeping the b i d  in a predator-proof pen 
until the flight feathers developed was fol- 
lowed. No problems were experienced 

Biotelemetry 

As detailed later, repetitive counts of Nene 
utilhhg the Summer Flyway and Puu 00 Ranch 
pasturelands was initiated in 1955156 and peaked in 
1%9/70 when more tban 1 14 were "censused"; since 
the maximum number of breeding bit& and goslings 
known from Keauhou Sanctuary reached 34 and 32 
respectively in 1967168, it was then assumed that the 
breeding range of a significant proportion of the total 
population was b o r n .  

Following failute of extensive surveys to locate 
the breeding grounds of a major component of the 
Flyway populations by 1970171, attention was 
directed toward the possibility of using biotelemettic 
equipment to advantage. Manufacturer's literature 
and bio-instrumentation manuals were obtained and 
reviewed. Technical assistance was solicited from 
U. S. Fmh and Wildlife Service. Budget requests 
were submitted for acquisition of the needed equip 
ment and a work plan utilizing biotelemettic techni- 
ques to locate heretofore undiscovered habitats was 

prepared. 
Except for recommending employment of 

biotelemetric techniques, no progress toward utiliz- 
ing electronic methodology seems to have been made 
in 1971/72. The Federal-Aid Progress Report for the 



following year (1972173) fails to mention 
biotelemetty but suggest aerial survey methods be 
considered, as follows: 

Areas otmer than the established sanctuaties 
be searched for nests and broods during the 
bteeding season. This can be accomplished 
mast efficiently with the aid of a rented 
klicoptet which would be more &pendable 
than a military helicopter. 

The 1973174 report describes testing "Davidson 
transmittersn on Nene, concluding that these devices 
were unsatisfactory because of limited battery life 
and non-unifom con~ttuctioa However, transmit- 
ters manufactured by a firm named Electronics & 
hikd appeared promising, leading to 
recommendations that both Davidson and EU trans- 
mitters be compand in futute studies. 

No progtess on testing of biotelemetric equip- 
ment was reported the following year (1974175) but 
in 1975/76 Davidson transmitters were again tested, 
preliminaty findings showing "good results". In the 
end, however, one of the ttansmittem fell off, a p  
patently because of a faulty hamess, while the other 
failed due to a broken whip antenna. Fur?her efforts 
that year were abandoned, however, more attempts 
were recommended. 

The Federal-Aid Progtess Report in 1976fl7 
mentions that no tests of biotelemetric equipment 
were made because a satisfactory source of supply 
could not be located in time. The nesting season was 
over before new transmitters received ftom Wildlife 
Materials. IPE. could be tested, however, the thought 
was exptessed that "this technique holds promise for 
detemhing brood survival and movement of family 
groupsn-an entitely different goal than originally 
envisioned. 

In 1977/78 preliminary tests of solat-powered 
transmittem received from Wildlife Materials failed 
due to "jumped frequency"; however, monitoring 
was scheduled to continue with the hope expressed 
that: 

If these tests an successful, transmittem for 
attachment to Nene with btoods wi l l  be ac- 

, quired next year. The poor habitat condi- 
tions, low nesting activity, and expected poor 

reproductive success also i n f l u d  the 
decision not to instrument Nene this year. 

Much the same situation prevailed the following 
year (1978179) when "No Nene were fitted with 
transmitters since no satisfactory instruments were 
located that were suitable for use"; however, recom- 
mendations were made to make "a concerted effort 
to locate, instrument and monitor Nene with broods 
to determine survival rates." The next year 
(1979180) however, the Federal-Aid Progress Report 
states that "Transmitters were not used this year due 
to lack of funding. " The yeat l979/8O thus seems to 
have marked the end of testing and development of 
biotelemetric techniques to locate and monitor Nene. 
t)a ~ a u i ,  where conditions are much more favorable 
for biotelemetric monitoring, advanced electronic 
methodology hias yet to be attempted as a research 
tool. 

Census Techniques 

The first and central focus of any serious en- 
dangered species restoration program is often the 
develojment of systematic survey procedures and 
record-keeping methods. The ovemding need to 
design census techniques compatible with require- 
ments of statistical analysis is often overlooked. 
Generalizations concerning these needs were set 
forth in the Federal-Aid Progress Report of 1957158 
after 2 or 3 years of field work, as follows: 

1. To determine the number of wild Nene in 
the Territory. 
2. To determine, if possible, &tails of the 
life history of the wild nene. 
3. To establish a method by which a con- 
tinuous and comprehensive record can be . . 
mamtamd of the nene seen and reported by 
various persons on the island of Hawaii. 

As it turned out, these 3 goals were to- survive 
~untless convoluted rephrasings for more than 30 
years without ever being satisfied. 

While the need to establish useful record-keep- 
ing procedures was recognized as early as 1957158, 
some 12 years were to elapse before any concerted 
effort was made to analyze the information collected. 
The accumulated data was fmt scheduled for 'wm- 
pilation" in 1970171, simultaneously with the per- 



ceived need to address statistical treatment and 
design. Attempts were made to locate someone 
qualified, first with University of Hawaii and then 
with U. S. Fish and Wildlife Service staff members. 
Although the 1970/71 report-year ended before as- 
sistance was secured, confidence was expressed that 
the services of a "biostatistician" would be ob- 
tainable soon. 

The Federal-Aid report for the following year 
(1971172) contains the fitst indication that field sur- 
veys were conducted to collect statistically sound 
data on Nene numbers, d v a l  and distribution 
using methods suggested by a statistician. Informa- 
tion recorded previously was also compiled that year 
for comparative analysis and evaluation. In addition, 
biologist John Sincock (USFWS) met with HDFG 
personnel in Hi10 to review the Nene program and 
suggest methods for collecting statistically sound 
data. It is not clear whether John Sincock was the 
"biostatistician" previously mentioned, but data were 
collected from each of three Sanctuaries in 1971172; 

'a however, according to the Federal-Aid Progress 
Report for that year, insufficient time and prior com- 
mitments prevented an analysis of the data so ob- 

* tained. 

Information on Nene numbers, d v a l  and dis- 
tribution continued to be gathered in all four 
Sanctuaries, known areas of concentration, and 
habitat suspected of harboring this species in 
1972/73. The Federal-Aid Progress Report for that 
year included a recommendation that "all data com- 
piled and gathered to date be analyzed and evaluated 
by a biostatistician as soon as possible." 

Efforts directed toward statistical evaluation of 
previously gathered data and design of future record- 
ing methods continued in 1973/74. Field surveys 
were d e d  out in ways similar to those of the 
previous year. HDFG Fisheries biologist (W. S. 
Devick?) was consulted as a statistician since assis- 
tance from the University of Hawaii or U. S. Fish and 
Wildlife was unobtainable. All of the previously 
compiled data was reviewed, discussed and 
evaluated. Data collection techniques were also 

reviewed with improvement for statistical analysis in 
mind. 

The Federal-Aid Progress Report for 1974/75 
next states that two biostatisticians were consulted. 
The possibility of conducting a valid census of Nene 

within sanctuary boundaries was discussed. Several 
techniques were considered and transect routes were 
set up in all four sanctuaries to determine the 
feasibility of estimating the population by a transect 
method. Trial runs were made on several transed 
routes. However, the lack of Nene si&tings during 
the molting season made the results from these trials 
inconclusive. Nevertheless, Fisheries biologist W. 
S. Devick completed compilation of field data col- 
lected over the years and subjected it to statistical 
analysis to determine the status and ttend of the Nene 
population. He reported on band retention, move- 
ments, SUtYival, population size, mortality, trend, and 
breeding success-all related to the status of the 
Nene on the island of Hawaii from program inception 
to 1975. 

Federal-Aid Project W- 18-R- 1, approved 
during reporting year 1975176, stated: 

Although nene observations have been com- 
piled in the sanctuaries and elsewhere, no 
statistically reliable method had been &vised 
to use these data to obtain an estimate of the 
nme population throughout its range. 
Banded-unhanded ratio data have been used 
to estimate the nene population on the 
sanctuaries, as well as detennine the popula- 
tion curve ...The lack of a reliable means for 
determining the (size of) nene (population) 
over all of its range was evident. This job 
was designed to meet this need ... A ttansect 
census was tested in June. Eight staff mem- 
bers participated in this census, being 
divided into four 2-man teams. 

Insufficient data was collected during the first 
day's census in Keauhou Sanctuary due to a lack of 
Nene, but good data was obtained from the adjacent 
habitat in Hawaii Volcanoes National Park where 
most of the balance of the work week was expended 
gathering information. According to the 1W5/76 
Report, there was insufficient time to subject the data 
obtained to statistical analysis, but a separate report 



of this census effort was pn>mised the following year, 
197607. It was also recommended that: 

1. The tesult be analyzed before additional 
work on this job is continued. 
2. promir'iaspectsofthetransectcehrms 
technique be further tested during the next 
job reporting period. 
3. ... a census technique incorporating ideas 
from the first and second segments of this 
job be used to estimate nene populations in 
the sanctuaries, then applied to other habitats. 

Further history of the development of Nene 
census techniques is set forth in detail in Fedeml-Aid 
Progress Reports W-18-R-1, Job R-I-B for the five 
yeat period 1975176 to 1979/80. However, the 
problems are summarized in Federal-Aid Progress 
Report W- 18-R-5, Study R-I, Job R-I-E covering the 
same reporting period, as follows; 

Difficulty in developing an acceptable cen- 
sus technique prevented implementation of 
the~ar;dcmsuspo&onofthejob 
during this segment. 

Second Year 197611977 
The planned Nene cenrms was not umducted 
this year due to the effects of the 
b u & t  ...( which) crcatsd unusual movement 
pattems..mmet of the Nene leaving the 
samtwies searching for mare favorable 
anas...The census techniques wen further 
refined ... toward simplifi cation...pemitting 
duplication by any 2-man team with 
reasonable htmctions. Cansideration was 
given to modify the objectives and census 
plucdms to wmpensate for the continued 
drought and subsequent new movcmentp; 
however, this was never acoofnplished. 
Beginning this year, New sightings ...on'& 
sanctuaries... were grouped into the 
"bandedn, " u n W n  or "unidentifiedn 
category. 

The census procedures were tested in 
Pebtuaty 1978, with very poor tesults. Pew 
arnoNmewercobservedonthetrarrsects 
wkre one would expect to see many 
birds...thc pmlongcd drought, which was in 
its second year, was responeible ... virtually no 
food available ... Nene responded ... by desert- 
ing the sanctuaries for pastum with mare 
favorable candi tions... evident that thls was 
not a typical year so the test of cemus proce- 

'.,* - 
dures was abandoned ... all Nene observations 
gathered during sanctuary sutveys continue 
to be grouped "banded, "unbandedn or 
"unidentif~ed". 

Fourth Year 1978/1979 
The established transect routes through each 
of the four nene sanctuaries were monitored 
duting this te-g period. The routes and 
census blocks used by the district biologist in 
the Keauhou II Nene Sanctuary were 
remodeled and re-established after his resig- 
nati on...lhis was done to standatdim the 
Keauhou I1 t*insects with the other thtee 

%re were several quarters when the ttan- 
sects were not done as previously planned 
due to complications. The principle inves- 
tigator for the project was on sick leave for 
several months. The investigator who pre- 
viously made field trips to the Keauhou I1 
Sanctuary resigned this year and those tran- 
sects were redes id .  The land owner for 
two of the four n k  sanctuaries denied ac- 
cess to everyone for a few months, including 
the Division's field crew. 
In the Kipuka Ainahou Nene Sanctuary, 
which is established on State-owned land, 
atchery mammal hunting was permitted 
d u h g  the nene m-breeding season. 
Huntem coiltinuously removed the flagged 
tapesontherransectroutes. Herethetran- 
sects were remudelad using geological fea- 
tures and the new ttansects were ce~used, 
but produced no nene sightings. 

Fifth Year 1979/1980 
No counts were conducted along the &b- 
lished census transects in any of the four 
nene SatlCtUBfies due to lack of available 
manpower. The game management assistant 
assigned to the nene project was promoted 
and assumed new responsibilities and duties. 
No replacement was appointed to assist the 
project biologist. The reorganization of the 
Wildlife Branch into the Forestry Division 
left the principal investigator with increased 
responsibilities and office work, thenby 
reducing the amount of time that could be 
spent ininthe nene PBflCtUBfles. 

The 9-year long effort to develop statistically 
valid Nkne census procedures appears to have ended 
unsatisfactorily. The 1979/1980 Federal-Aid 
Progress Report (W- 18-R-5, Job R-I-B) recom- 
mended hat:  



... data recorded on censuses completed 
in the past 5 years be critically 
evaluated and included itl Job R-I-E. 

... the existing census methods be re- 
evaluated to reflect changes in avail- 
able manpower and related projects. 

... a monitoring procedure be estab- 
lished to reflect Nene population chan- 
ges resulting Erom the implementation 
of habitat improvement practices in- 
cluding self-feedem and water units. 

Search of Federal-Aid reports from 1980181 to 
1987188 tumed up only a single objective; to 
"monitor Nene population trends." Technical 
descriptions or parameters of data necessaty for cen- 
swing or monitoring populations were not men- 
tioned, nor were any trends for the last 8-yea. 
(198018 1-1987188) period indicated. 

On Maui where Nene confine themselves to a 
comparatively limited habitat, reliable estimates of 
total population size are projected using banded:un- 
banded ratio as a basis. Description and results of 
such calculations are cited in Hawaii State Restora- 
tion Program, Patt II. 



Appendix D 
Factors Influencing Comparability of Population Data 

A. Weather 

The outstanding climatic features of the 
Hawaiian Islands include mild and equable tempera- 
tures year-around, moderate humidities, persistence 
of northeasterly trade winds, remarkable differences 
in rainfall within short distances, and infbquency of 
severe storms (S. Price in Armstrong, 1983). While 
Nene populations on: the island of Hawaii ranged 
historically from sea-level to over 1829 m. (6,000 ft.) 
elevation, wild populations which survived to the 
1950's were found principally at elevations above 
1524 m. (5,000 ft.)-the extreme upper limits of their 
traditional range. While such factors as rainfall, 
temperature, and mfiquency of severe storms may 
not have greatly affected former Nene populations 
because of their naturally wide geographical and 
elevational distribution, such elements may sig- 
nificantly influence relict populations which b d  
solely in high elevation habitats. Moreover, m m t  
restoration activities such as propagation, estab- 
1-ishmeflt . . of sanctuan 'es, release of captive-mbd 
Nene, and field obse~ations have been carried out 
almost exclusively in habitats above 1524 m. (5,000 
ft.). 

The approximate elevations of the propagation 
and release sites of captive-raised Nene ate cited as 
follows: Pohakuloa Propagation Facility - 198 1 m. 
(6,500 ft.); Keauhou = 1860 m. (6,100 ft.); Keauhou 
2 - 1585 m. (5,200 ft.); Kahuku - 1980 m. (6,500 
ft.); Kipuka Ainahou-Puu 00 - 1705 m. (5,600 ft.); 
and P a k  (Maui) - 1950 m. (6,400 ft.). 

Unfortunately for comparative analysis, long- 
term weather records representative of four of the 
five established Nene Sanctuaries do not exist, that 
for Keauhou being the only exception. Even simple 
rainfall data were only intermittently collected in 
Sanctuary areas since inception of the Nene restora- 
tion program in the mid-1950's. Rainfall for 
Sanctuary release-sites cannot be reliably estimated 
because of isolation of release-sites from nearest 
weather stations and typically large differences in 
rainfall within short distances. The comparatively 
low value of Nene population data some yeats also 
weighs against trustworthy analysis. While reliable 
comparisons between weather and Nene breeding 
success patterns are thus not feasible, widely scat- 
tered commentary in Federal-Aid repons correlating 
these subjects have been added to what little publish- 
ed rainfall data exists to at least document what 
wrrelations may be possible for each Sanctuary. 

All rainfall data in Tables Dl, D2, and D3 were 
calculated ftom that in HDFG's (1972) A pf 

he Nem Restotation Pmgmm. Precipitation for 
h, 

Keauhou, Hawaii and Paliku, Maui was recorded by 
National Park Service at Hawaii Volcanoes National 
Park and Haleakala National Park. Table D4 in- 
tegrates data from Tables Dl-D3 and integrates com- 
ments on the reported effects of weather on Nene 
populations for the years indicated. The text in Table 
D4 is extracted vertatim from HDFG Federal-Aid 
reports. 





1%7 
Jan. 23.W 
Feb. 23.50 
Mar. 23.25 
Apr. 25.00 
May 13.10 
June 10.30 
July 17.00 
Aug. 26.55 
Sep. 8.25 
Oct. 8.00 
Nov. 50.00 

15.26 

Table D2 
Rainpall at Paliku, Haleakala National Park, Maui 

Jan. 
Feb. 
Mat. 
Apr. 

May 
June 

JUlr 
Aug. 

SP- 
Oct. 

Nov. 
Ded. 

19-year Breeding Sewon Rainfall 
Ave. - 271 -48 'a. (106.88 in.) 
Range - 53.06-527.18 cm. (20.89- 
207.55 in.) 

19-year Calendar Year Rainfall 
Ave. 443.43 cm. (174.58 in.) 
Range - 190.25-705.59 cm. (74.90- 
277.79 in.) 



Table D3 
Breeding Season (0ct.-Mar.) Rainfall 

Paliku, Haleakala National Park, Maui 
1967-1986 

Oct. 

Nov. 

&. 
Jan. 

Feb. 

Mat. 

b.- 
me= 

in. = 

Cm. = 

I 
I 

! 
1 

I 
I 
I 

67168 
8.00 

50.00 

15.26 

38.00 

13.00 

10.50 

134.76 

342.29 

(19-yr. ave. - 106.88 in.) (range - 20.89-207.55 in.) 
(19-yr. aye. - 271.48 cm.) (range - 53.07-527.18 in.) 



Table 04 

Kea11 hou: 

Kenuhou: 
Kahuku: 

Keauhou: 
Kahuku: 

Keauhou: 
Kahuku: 

Keauhou: 

Keauhou: 

HDFG Notes on Weather and Breeding Season (0ct.-Mar.) Rainfall 
in Release Areas on Hawaii and Maui, 1954-1987 

1954-1956 
(No comments or data reported.) 

19561957 

(No comments or data re+.) 
Breeding Season Rainfall - 143.0 cm. 
(56.3 in.) 

(No c k e n t s  or data reported.) 
Breeding Season Rainfall - 1 13.3 c m  
(44.6 in.)' 

(No comments or data reported.) 
Breeding Season Rainfall - 100.6 cm. 
(39.6 in.) 

...unusual dryness and perhaps a dense 
volcanic haze, which lasted for about a 
month during January, seemed to dis- 
rupt nesting activity ... 
Breeding Season Rainfall = 81.9 cm. 
(32.2 in.) 
[&year average - 109.7 cm. (43.2 in.); 
range - 81.9 -143.0~111. (32.2 -56.3 in.)] 

Weather on the breeding ground was for 
the most part drier than normal ... usual 
winter fog sparse and relatively iafre- 
quent ... think that this may have played a 
part in the apparent lack of reproduc- 
tion... 
Breeding Season Rainfall - 42.6 cm. 
(16.8 in.) 

the summer grounds (was) appmntly 
delayed until September by exceprional- 4 

ly dry weather.. . 

Keauhou: Another extremely dry summer was fol- 
lowed by substantial mins in Septem- 
ber ... indications of breeding ac- 
tivity... were limited, and it is not known 
whether this was due to dryness or shift- 
i n g  of b reed ing  r a n g e  (not  

6 demonstrated).. . 
Bteeding Season Rainfall - 115.6 cm. 
(45.5 in.) 

Keauhou-2, Kahuku, Kipuka Ainahou-Puu 00, 
Paliku: (No comments or data reported) 

Keauhou: ... more normal weather conditions 
prevailed on the Keauhou breeding 
grounds this year with substantial rains 
falling in the fall and winter months ... 
Breeding Season Rainfall = 58.3 cm. 
(23.0 in.) 

Keauhou 2, Kahuku, Kipuka Ainahou-Puu 00, 
Paliku: (No comments or data reported) 

Keauhou: Breeding Season Rainfall - 91.8 cm. 
(36.1 in.) 

Keauhou 2, Kahuku, Kipuka Ainahou-Puu 00, 

Paliku: (No comments or data reported) 

1%4-1%5 

Keauhou: Breeding Season Rainfall = 84.4 cm. 
(33.2 in.) 

Keauhou 2, Kahuku, Kipuka Ainahou-Puu 00, 
Keauhou 2: (No comments ot data reported.) Paliku: (No comments or data reported) 
Kipuka Ainahou-Puu 00: 

... basic pattern of breeding in Keauhou 1-1966 
area and moving north to the Puu 00- Keauhou: Breeding Season Rainfall - 82.2 cm. 
Upper Waiakea area for the summer fol- (32.4 in.) 
lowing as usual.. . however movement to 



Keauhou 2, Kahuku, Kipuka Ainahou-Puu Oo, 
Paliku: (No comments or data reported) 

1966-1%7 

Keauhou: Breeding Season Rainfall - 125.0 cm. 
(49.2 in.) 

Keauhou 2: Breeding Season Rainfall (except Oct. 
data missing): 26.0 cm. (10.2 in.) 

Kahuku, Kipuka Ahahou-Puu 00, Paliku: 
(No comments or data reported) 

196768 

Keauhou: Breeding Season Rainfall = 134.2 cm. 
(52.8 in.) 

Keauhou 2: Breeding Season Rainfall (except Mar. 
data missing): 37.8 cm. (14.9 in.) 

Kahukw (No comments or data reported) 
Kipuka Ainahou-Puu 00: 

...trips in the (Puu 00) pastures were 
made late in the afternoon and evenings 
to observe New as they came into the 
pas hues... most of the time these obser- 
vations were hampered by fog or rainy 

b weather associated with this elevation 
(ca. 6,000 ft. el.) during that time of 
day... 

a, Paliku: Breeding Season Rainfall - 342.29 cm. 

(134.76 in.) 

19681%9 
Keauhou: The 1968-1969 breeding season was 

very poor when compared with previous 
years...The extremely cold weather ex- 
perienced duritlg the breeding season 
probably contributed to the poor 
hatchability which was also the case at 
the propagation facility at Pohakuloa. 
B&g Season Rainfall (except Nov. 
data missing) - 121.0 cm. (47.6 in.). 
[9-year average - 95.0 cm. (37.4 in.); 
range - 42.6 - 134.2 cm. (16.8 - 52.8 in.)] 

Keauhou 2: Breeding Season Rainfall - 42.3 cm. 
(16.7 in.) 
[3-year average - 35.4 cm. (13.9 in.); 
range - 26.0 - 42.3 cm. (10.2 - 16.7 in.)] 

Kahuku: (No comments or data reported) 

Kipuka Ainahou-Puu 00: 
Many field trips were made ... although 
fresh droppings indicated that Nene 
used this area during the summer, none 
were actually seen.. .adverse weather 
conditions were largely responsible. .. 

Paliku: Hail and heavy rains during the nesting 
season appeared to cause Nene to aban- 
don nests. Only 2 of the 14 nests ob- 
served hatched out. Three of 5 goslings 
were seen and subsequently retrieved 
when found dead ... Weather conditions 
in January were very unfavorable. ..25.5 
inches of rain fell between the 4th and 
loth, and hail plus 36 inches of rain was 
experienced the last 2 days of Januaty 
and on February 1 st.. . 
Breeding Season Rainfall - 475.23 cm. 
(187.1 in.) 

Keauhou: The 1%9-1970 breeding season was 
significantly more successful than the 
previous year...Better climatic condi- 
tions ate largely respomible for this irn- 
provement. 

Keauhou 2, Kahuku: 
(No comments or data reported) 

Kipuka Ainahou-Puu 00. 
The highest nmber of Nene counted on 
the Saddle Road was 87 ... fat exceeding 
the 45 total counted last year...the total, 
however, was actually lower than the 
number traversing the flyway ... fog 
obscuring portions of flyway and Nene 
were heard but could not be counted 
although good coverage was provided 
by the 3 countem used in this effo rt... 

Paliku: Breeding Season Rainfall - 203.58 cm. 
(80.15 in.) 

Keauhou, Keauhou 2, Kahuku: 
(No comments or data reported) 

Kipuka Ainahou-Puu 00: 
Flyway counts (l%l -l%9) indiated an 
increase in the population utilizing the 
flyway. ..A total of 3 1 and 27 Nene were 



seen on two succegsive days ih July, 
while none was seen in August. As with 
the flyway counts, fog and rain made it 
dlfflcult to observe Nene in the pastures. 

Paliku: Of 15 nests found, twelve were aban- 
doned, and 3 successfully hatched. Two 
goslings were found dead as a result of 
severe weather.. . 
In Februaty, (4 adult Nene) were found 
dead in Paliku following a violent wind 
and rainstorm. Deaths were attributed 
to this (storm) record and the highly 
unusual violent storm in which the high 
winds even damaged the release pen and 
uprooted brush @&awe and ohelo). 
Breeding Season Rainfall - 394.21 cm. 
(155.2 in.) 

Keauhou, Keauhou 2, Kahuku: 
(No comments or data reported.) 

Kipuka Ainahou-Puu 00: 
h u n d  checks in the Puu 00 pastures 
producedtotalsof ll3,lO9,lO, 113and 
85 Nene within a 2-week interval in 
August. The large reduction on the third 
count can be attributed to very inclement 
w e a k  which obscured the birds or dis- 
couraged them from leaving ground. 
More counts were actually made, but 
have not been reported because adverse 
w e a k  conditiorzs made many tallies so 
incomplete that they were not valid. 

Paliku: Breeding Season Rainfall - 256.9 cm. 
(100.8 in.) 

Keauhou: Although several nesting attempts were 
apparently successful, it was very 
doubtful that many gaslings survived 
the drought which existed during the 
tmeedingseason. 

Keauhou 2: This Sanctuary was also extremely dry 
during the season, and it is very doubtful 
that any of the godings found enough 
food to survive. 

Kahuku, Kipuka Ainahou-Puu 00: 
(No comments or data reported.) 

Paliku: Bteedlng Season Rahfall - 146.48 cm. 
(57.67 in.) 

Keauhou: ... a total of 24 nests.. .compared with 1 1 
discovered last year ... the optimum a 
habitat conditions this year are believed 
to have triggered increased produc- 
tivity... 

Keauhou 2, Kahuku, Kipuka Ainahou-Puu 00: 
(No comments or data reported.) 

Paliku: Breeding Season Rainfall - 250.27 cm. 
(98.53 in.) 

1974-1975 

Keauhou, Keauhou 2, Kahuku, Kipuka Ainahou- 
Puu 00: (No comments or data reported.) 
Paliku: Breeding Season Rainfall - 401.32 cm. 

(158.0 in.) 

1975-1976 

Keauhou, Keauhou 2, Kahuku, Kipuka Ainahou- 
Puu 00: (No comments or data reported.) 
Pnliku: Breeding Season Rainfall - 270.64 crn. 

(106.55 in.) 
I 

196-1977 

Keauhou, Keauhou 2, (Kahuku): 
The obvious conclusion from observa- 
tions was that this was a very poor year 
for Nene in the wild. Effects of the 
extended drought are believed to have 
adversely affected the total population. 
Very few broods are thought to have 
survived because of poor food condi- 
tions. At best, the nene population was 
static this year; at worst, it may have 
declined because of no population incre- 
ment and attrition of older bitds. 
Adverse habitat conditions resulting 
from the drought were undoubtedly 
responsible for poor nesting activity this 
year. Many pairs observed had a p  
parently made no attempt to nest. 
Sutvival of broods was expected to be 
very poor, but could not be positively 
verified. The recurring problem of not 
making subsequent or repeat sightings 



of broods was most severe this year. 
Nearly all of the broods were seen on& 
once. Broods from successfully 
hatched nests were never seen Ob- 
viously, the major problem in deterrnin- 
ing reproductive success was the lack of 
ability to monitor survival and growth of 
the goslings.. . 
Severe drought caused poor habitat con- 
ditions, especially in the Keauhou 2 and 
Kipuka Ainahou Sanctuaries. Condi- 
tions were extremely bad in Keauhou 2 
where in some portions about 75 percent 
of the pdciawe was killed. There was 
vittually no ohelo berry production this 
year and the ulei bemes were consumed 
by turkeys as well as new. 

Kipuka Ainahou-Puu 00: 
No Nene were observed on the summer 
flyway in September, when they are 
usually observed ... only a few birds, 
mostly from the Kipuka Ainahou 
releases, were seen in Puu 00 pas- 
tures ... The effects of drought ate 

I 

probably responsible for the unusual 
distribution of Nene this year. 

Paliku: Breeding Season Rainfall - 138.43 cm. 
(54.5 in.) 

1977-1978 

Keauhou, Keauhou 2, Kahuku: 
This area (Keauhou Sanctuary) was in 
the gecond consecutive year of severe 
dtought, and habitat conditions were 
very poor, probably the worst since in- 
ception of the nene restoration project. 
A few rains finally occutred during early 
summer, but they were too late to have 
a sigtllficant effect on improving sur- 
vival of goslings. .. 
Extremely poor habitat conditions (in 
Kahdcu Sanctuary) were responsible for 
this outward movement of nene this 
yeat. Due to prolonged drought, there 
was no green feed available and the 

. usual berry ctops (ohelo, pukiawe and 
ulei) failed. This left the sanctuary in 
poor condition to support even the small 
amount of birds that remained there. .. 

In general, all four sanctuarim were in 
the throes of the prolonged drought. 
The resultant adverse habitat conditions 
ate undoubtedly responsible for the poor 
breeding season results. Most of the 
paits seen in the sanctuaries appatently 
made no effort to nest this year. There 
probably was no stimulus to nest due to 
poor nutrition available to the nene in the 
sanctuaries... 
It was believed that survival of broods 
this year was minimal because of the 
adverse conditions due to drought ex- 
tending into the second consecutive 
year... 

Kipuka Ainahou-Puu 00: 
Very few birds (and no nests) in the 
Sanctuary this year due to poor habitat 
conditions caused by the prolonged 
hght . . .No Nene were seen on their 
traditional summer flyway ... a few on 
Puu 00 pastures ... some ... in the 
Humuula pastures of the Parker 
Ranch ... most ... near or around the edges 
of cattle waterholes ... nearly all Kipuka 
Ainahou release birds ... decline in 
banded Nene from Keauhou. ..believed 
... related to the disrupted movement pat- 
terns.. .in response to the prolonged 
drought .-- 

Paliku: Breeding Season Rainfall - 89.7 cm. 
(35.38 in.) 

Keauhou: No broods were sighted this year in the 
Kcauhou sanctuary although weather 
conditions improved the habitat 
remarkably, A wetter than mmml year 
was experienced and some extremely 
heavy rainfall occurred during the 
month of February. The one hour, 24 
hour and 48 hour rainfall records were 
all sutpassed duting one rainstorm. 

Keauhou 2: (No comments or data reported) 
Kahuku: (Kahuku) sanctuary received consider- 

ably more rainfall this year than in the 
past and conditions improved remarlcab 



1 It is anticipated that the broods 
sighted this year will have a better 
chance for survival.. . 

Kipuka Ainahou-Puu 00: 
(No comments or data reported) 

Paliku: ... total amount (recorded) this 
year. .. was...more than twice.. .ex- 
perienced ... a year ago ... l h e  rain and 
wind storms began and continued 
throughout the Nene breeding 
season ... Two attempts to conduct an 
early season nesting sutvey in Decem- 
ber were aborted due to severe weather 
conditions. Subsequent sutveys in 
January were successful in locating a 
total of eight nests... 
Breeding Season Rainfall - 381.08 cm. 
(150.03 in.) 

1979-1980 
Keauhou, Keauhou 2, ICahuku, Kipuka Ainahou- 
Puu 00: (no comments or data repod)  
Paliku: ... No Nene were counted in Januaty and 

February due to extremely severe 
weather conditions emcountered during 
the scheduled trips ... The storm in 
January with wind speeds up to 80 miles 
per hour at the summit (of Haleakala) 
dropped 160.05 cm. (63.01 in.) of rainin 
the Paliku area... The death of at least 5 
goslings hatched from various nesta this 
year can be attributed to apparent ex- 
posure to severe weather conditions 
shortly after leaving the nest. 
Breedhg Season Rainfall = 527.18 cm. 
(207.55 in.) 

1980-1981 

Krnuhou: This Sanctuary was extremely dry due 
to a prolonged drought, and the Nene 
never returned during the breeding 
season. Two tripe were made ... and 
neither time were any Nene seen, so no 
more time was &voted the re... 

Keauhou 2, Kahuku, Kipuka Ainahou-Puu 00: 
(No comments or data reported) 

Paliku: Breeding Season Rainfall - 53.06 cm. 
(20.89 in.) 

Keauhou, Keauhou 2, Kahuku, Kipuka Ainahou- 
Puu 00: (No comments or data reported) 
Paliku: ... Although moisture is important for 

embryonic survival during incubation, 
heavy downpour may cause lethal chill- 
ing of eggs or destroy nests through - 
runoff. The storm in January-124.08 
cm. (48.85 in.)--may have caused the 
abandonment of a nest with two eggs 
that contained fully developed embryos. 
Death of the two embryos was probably 
caused by chilling just prior to hatch- 
ing... 
Breeding Season Rainfall - 4 1 3.99 cm. 
(162.99 in.) 

Keauhou, Keauhou 2, Kahuku, Kipuka Ainahou- 
Puu 00: No nesting activity was noted in this 

sanctuary (Keauhou) during this breed- 
ing season as the entire island was ex- 
periencing a prolonged drought. 

Paliku: There was no recorded rainfall in 
January and February, during which 
time moisture is extremely critical for 
the survival of goslings ... A total of 6 
wild nests ... an additional 3 pairs seen 
either with goslings or fledged young- 

* 

of-the-year were listed as "location un- 
known" nest sites ... The death of 9 god- 
ings was presumed when identified 
parent pairs were resighted without the 
previously recorded number of hatc- 
hlings and/or goslings. .. the extremely 
low rainfall in January and February 
may hare caused the death of the 9 ga l -  
ings due to malnutrition or exhaustion ... 
Breeding Season (0ct.-Mar.) Rainfall - 
109.35 cm. (43.05 in.) 

19834984 
Keauhou, Kecruhou 2, Kahuku, Kipuka Ainahou- 
Puu 00: (No comments or data reported) 
Paliku: Since the early stages of b rad  rearing 

occur during January and February, 
moisture is extremely important for the 
survival of goslings. In January and 
February of last year, only 1.78 cm. 



(0.70 in.) of rain was registered at the Paliku: 
rain gauge as compared to 71.63 cm. 
(28.20 in.) during the same period this 
year.. . 
Breeding Season (0ct.-Mar.) Rainfall - 
154.69 cm. (60.9 in.) 

Keauhou, Keauhou 2, Kahuku, Kipuka Ainahou- 
Puu 00: (No comments or data reported) 
Paliku: ... The early stages of brood rearing 

occur during January and February for 
most successful nesting pairs, and as a 
result this moisture was vital for gosling 
survival. This early phase of brocxi rear- 
ing had an accumulated rainfall of 67.76 
an. (26.67 in.) similar to the 7 1.63 cm. 
(28.20 in.) recorded at the raingauge last 
year. Three years ago, the January and 
February rainfall total was a mere 1.78 
cm. (0.70 in.). 
Breeding Season Rainfall - 399.47 cm. 
(157.27 in.) 

'p 

1985-1986 
Keauhou, Keauhou 2, Kahuku, Kipuka Ainahou- 
Puu 00: (No comments or data reported) 
Paliku: The brood &g period of January and 

February experienced a combined rain- 
fall of 13.21 cm. (5.20 in.) as compated 
to 67.74 cm. (26.67 in.) last year and 
71.63 cm. (28.20 in.) in 1984.. 
Breeding Season Rainfall - 15 1 .O cm. 
(59.45 in.); [19-year average - 271.48 
cm. (106.88 in.); range - 53.06-527.18 
cm. (20.89-207.55 in.)] 

1986-1987 
Keauhou, Keauhou 2, Kahuku, ICipuka Ainahou- 
Puu 00: (No comments or data reported) 
Palikur No field work accomplished. 

A total of 75.52 inches of rainfall was 
recorded in the eastern portion of 
Haleakala Crater during the Nene breed- 
ing season (November-February). The 
early b d  rearing period of January 
and February had a combined total rain- 
fall of 21.59 inches as compared to 5.20 
inches in 1986 and 26.67 inches in 1985. 
(see comments under 1984-1985 on im- 
portance of adequate rainfall in early 
brood rearing period for gosling sur- 
vival.) 

1987-1988 
Keauhou, Keauhou 2, Kahuku, IClpuka Ainahou- 
Puu 00: (No comments or data reported) 
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, , Commentary on Effects of Weather Conditions 

Keauhou, Hawaii , 

Although field studies in Keauhou )were in- 
itiated in 1956157, the first suggestion that weather 
patterns might affect Nene breeding success did not 
sppcat until 3 years later (1959160). Possibly no 
weather effects were observed during the first 3 
yeas, or perhaps this period simply gave biologists 
time to become familiar with prevailing weather and 
population conditions on the Keauhou breeding 
grounds. In any event observations linking weather 
conditions to Nene breeding success and gosling 
syvival appeared at irregular intervals during the 
next 28 years. 

On the island of Hawaii, drought conditions 
were the most frequently mentioned weather factor 
mfluencing Nene populations. At Keauhou, expres- 
sions of rainfall deficiency varied from "unusual 
dryness" and "dense volcanic haze" (fumes) 
(1959/60), "drier than normaln (1960/61), and 
"another extremely dry summer ... followed by sub- 
stantial rains in September" (1961162). Later, such 
remarks included "drought" (1972/73), "extended 
drought" (1976/77), "second consecutive year of 
severe drought" (1977/78), "extremely 
dry. ..prolonged drought" (1 98018 I), and "prolonged 
drought" (1982183). 

Impressions of the effect of dry conditions on 
Nene breeding success ranged from "seemed to dis- 
rupt nesting activity" (1959/60), "may have played a 
role in the appatent lack of reproduction" (1!960/61), 
"indications of breeding activity ... were limited ... not 
known whether this was due to dryness or shifting of 
breeding range" (1%1/62), "very doubtful that many 
goslings (from only 2 successful nests) d v e d  the 
drought" (1972/73); to "extended drought ... believed 
to have adversely affected the total population.. .very 
few broods are thought to have survived" (197v7), 

"extremely poor habitat ... responsible for ... outward 
movement of Nene this year ... no green feed avail- 
able. ..due to extreme drought.. .usual berry crops 
(ohelo, pukiawe, ulei) failed" (1977/78), "extremely 
dry ... Nene never returned during the bteeding 

season" (1980/81), "no nesting activity noted ... ex- 
tteme drought" (1982183). 

1 '  

Only once (in 1%8/69) was colder-than-normal 
breeding season temperature thought to have a 
detrimental influence, as follows: "extremely cold P 

weather ...p robably contributed to the poor 
hatchability, which was also the case at Pohakuloa". 
Unfortunately, the systematic recording of tempera- 
ture on Nene breeding grounds was never initiated, 
thus quantitative data ate not available for compara- 
tive purposes. 

Convefsely, tecording biologists thought that 
+proved weather conditions may have improved 
reproduction and/or survival some years, as follows: 
%reeding (in 1969~0)  ... significantly more success- 
fk (than in 1968169 when cold weather prevailed); 
"better climatic conditions (in 1973174) are largely 
responsible for improvement ... total of 24 nests... 
compared with 1 1 discovered last year.. .optimum 
habitat conditions this year are believed to have 
triggered increased productivity"; "no btoods 

I 

sighted this year (l978/79) ... although weather con- 
ditions improved the habitat rernatkably". 

Precipitation measured for 9 yeats (1960161 to 24 

1%8/69) at the National Patk Service rain gauge 
located at the end of the Strip Road (2042 m. - 6,700 
ft. elevation), adjacent to Keauhou Sanctuary, ranged 
from 42.6-134.2 cm. for an average of 95.0 cm. (37.4 
in.) per breeding season. 

Keauhou 2, Hawaii 

Unfortunately, the Keauhou 2 breeding grounds 
lnck weather data or comment for the yeam when 
unusually dry weather was fitst thought to have 
adversely affected Nene repmductive success at 
Keauhou, viz. 1959/0,1%0/6 1, and 196 1/62, Later 
reports, in 1972/73, 1976/77, 1977/78 and, by in- 
ference, in 1982183 linked drought conditions with 
poor Nene breeding success. Also, the "extremely 
cold" temperatures believed responsible for poor 
hatching success and gosling survival at Keauhou 



and Pohakuloa in 1968169 would presumably have 
had the same negative effed that year at Keauhou 2. 

Rainfall was measured and recorded at 
Keauhou 2 only in 1966167, 1967168, and 1%8/69. 
During this short period (with data missing in Oc- 

tober and February 1966167, in Match 1967168, and 
in October 1968169) precipitation during the breed- 
ing season averaged only 35.4 cm. (13.9 in.), ranging 
from26.0-42.3 cm. (10.2-16.7 in.). 

It thus seems probable, based on the same 1966- 
1969 3-yeat average rainfall records for both areas- 

35.4 cm. (13.9 in.) at Keauhou 2 vs. 126.7 crn. (49.9 
in.) at Keauhou-that Keauhou 2 received roughly 
about a third of the bteeding season rainfall as that 
recorded at Keauhou. 

Kahuku, Hawaii 

Given the sparse nature of rainfall and Nene 
records at Kahuku, it is not possible to implicate 
weather as a possible factor influencing breeding 
success or g o s h  survival. The HDFG report for 
the 1977/78 breeding season noted that "Extremely 

\ poor habitat cxmditions were responsible for ... out- . 
ward movement of Nene this year. Due to prolonged 
drought, there was no green feed available and the 
usual berry crops (ohelo, pukiawe and ulei) 
failed ... this left the sanctuary in poor condition to 
support even the small amount of bit& that remained 
there." Natutal foods at Kahuku were thus repotted 
to be grossly depleted in 1977/78, and by inference, 
the previous year (1976177) as well (the same years 
Nene were observed to be adversely affected by 
drought conditions at Keauhou and Keauhou 2). 
Records show that Keauhou received "a few rains" 
during the early summer of 1978 but it is not known 
whether ptecipitation fell in the KahuLu area at that 
time. 

It is inferred that Nene at Kahuku were adver- 
sely impacted by 'a prolonged droughtu experienced 
"island widew in 1982183 (when no nesting activity 

I 
b at all was noted in their most populous breeding 

ground at Keauhou). It might also be postulated that 
the exceptionally cold temperatures believed to have 

depressed Nene breeding success at Keauhou and 
PohaMoa in 1968169 probably had a similar effect 
at Kahuku, thus adding two more hardship breeding 
seasons to Kahuku's weather history. 

Only 4 years of breeding season rainfall records 
for Kahuku could be found (1956157, 1957158, 
1958159, and 1959/60)-all of which precede 
Sanctuary status and release of captive-raised stock 
there. While not directly compatable to rainfall data 

compiled later at other Sanctuaries, the average of 
109.7 cm. (43.2 in.) and range of 81.9-143.0 cm. 
(32.2-56.3 in.) measured at Kahuku, seem to be 
somewhat greater than the average of 95.0 cm. (37.4 
in.) and range of 42.6-134.2 cm. (16.8-52.8 in.) com- 
puted for a later 9-year period at Keauhou, and much 
greater than the 35.4 cm. (13.9 in.) 3-year average 
tallied some 7 to 10 years later at Keauhou 2. 

Kipuka Ainahou-Puu 00, Hawaii 

Although the Kip& Ainahou-Puu 00 atea was 

the last to receive captive-stock transplants, HDFG 
biologists were more familiat with it over a longer 
period of time than even that of Keauhou. Not only 
was the Kipuka-Puu Oo atea that in which HDFO 
biologists first discovered the surviving Nene 
population in 1955156, but multiple surveys along the 
trans-island Saddle Road through this area had been 
conducted annually every year since. 

Fog and/or rainfall in the Kipuka Ainahou-Puu 
00 atea were noted to have severely hampered the 
gathering of Nene population data on a number of 
occasions. While the handicap of limited visibility 
was to some extent mitigated by repeated surveys, 
there seems little question that more valid population 
data would have been recorded had visibility more 
representative of other areas prevailed. 

Fog and/or rain was noted to have restricted 
field surveys in the Kipuka Ainahou-Puu 00 area for 
5 consecutive years-from 1%7/68 to 1971/72. On 
at least one occasion-in 1971/72-the "large d u o  
tionw in the third count was attributed to very inclem- 
ent weather which either obscured the birds or 
discouraged them from leaving the ground, or both. 



Draught was beliexed likely respansible for 
depressed )reproduction and/or survival in Kipuka 
Ainahou-ISu 00 for only 3 years and then only by 
infenence. That the exceptionally dry weafher 
prevailing duriag 1976/77 may have had an effect on 
tepduction is indicated by fhe following observa- 
tion: "No Nene were observed on the summer 
flyway in September when they are usually ob- 
served-,dy a few birch, mostly from the Wpuka 
Abhou releases, were seen in 00 pastures...The 
+ffects of &ought are p h b l y  responsible for the 
unusual distribution of Nene -this yeat". 

The fobwing year (1977/78) it was noted that 
"all 4 sanctuaries were in the &oes of the prolonged 
drou&...resultant adverse habitat conditi~~~~...un- 
doubtedly responsible for the poor breeding season 
dts . . .Mos t  of the pairs seen in the sanctuaries 
apparently made no effort to nest this year. ..survival 
of broods...minitnal.. .due to drought extending into 
the second consecutive year". In addition, the 
prolonged island-wide drought in 1982183 was 
be l i ed  responsible for poor reproduction at Kipuka 
Ainahou-Puu 00 since no nesting activity was nded 
oq any of the Sanctuaries that year, even at Keauholl. 

Weather records were apparently raever kept in 
the Kipuka Ainahou-Puu 00 atea, hence no rainfall 
data were available for camparison and comment. 

Paliku, Maui 

Weather patterns at Paliku on the floor of 
Haleakala Crater are greatly different than those 
found in any of the Sanctuary areas on the island of 
Hawaii, especially during the breeding season. 
Violent witad and rain storms-sometimes accom- 
panied by hail-have been known to lash the Crater, 
and more than once exert a clearly adverse impact on 
Nene bteeding and sutvey frequency. 

For some 7 yeam after 1961162 when captive- 
raised Nene were first introduced in Haleakala 
Crater, HDPO reporb contained no references link- 
ing weather to Nene breeding success or survey 
e&ciency. However, in 1%8/69 the same breeding 
season that unusually cold temperahues were noted 

to have d e p d  bEeedin* suocsas st &ly dif- 
ferent locations on fie islaad of Hawaii (Keauh~u 
and Pohakuloa), hail and heavy rains, especially in 
January, were related 40 widespread nest desertion I 

which was obaewed. In I%%/@ ndy 2 of 14 nests 
under obaetvation hatched with 3 of the resulting 5 -. 
goslings beiig faund dead. Some 64.8 cm~(25.5 in.) 
of rain fell from January 4 to 10, whilehail plus 91.4 
cm. (36 in.) of rain was experienced the last 2 days 
of January and February 1. Breeding season rainfall 
at Palilm in 1%8/69totaled 475.23 cm. (187.1 in.), 

Two years later, in 1970/71, a heavy rainstorm 
with violent winds was again suspected of causing 
abandonment of some 12 of IS nests. The deaths of 
2g051hgs .nd4du~l~m~erea1soflotedwithno 
fledgings subsequently observed. The breeding 
season rainfall at Paliku in 1970/71 totaled 394.21 
cm. (155.2 in.). 

The next 7 years (1971172 to 1977/78) passed 
without my reported effeets of weather on Nene 
populations or survey efficiency. 

The 1978/79 report slated that '...rain and wind 
v 

storms began and continued throughout the Nene 
bredng seasotl..two attempts to conduct an eatly 
season nesting survey in December were aborted due 
to severe weather conditions." Although breeding 
season rainfall was 9ubstantial-381 ern. (150.03 
in.)-no nest abandonment or gosling mortality was 

=ported. 
Much worse conditions over a long period of 

time was observed at Paliku during the 1979180 
b&g season, the! pertitlent report stating, "No 
Nene wee counted in Jan- and February due to 
the extrea~1y severe weather conditions encounted 
duhg  the scheduled ttips.. .the sttmn in January with 
d n d  speeds up to 80 tn.p.h. at the summit (of 
Haleakala Crater) dropped 160.0 cm. (63.01 in.) of 
&n in the F'aliku -...the death of at least 5 goslings 
hatched £tom various nests this year can be attributed 
to apparent exposure to severe weather conditions 
shortly after leaving the nest." Breeding season rain- 
fall in 19'79180 totaled the heaviest of the 19 years bf 
rec~d-527.2 ~ m .  (207.55 in.) 



The 1980181 report was free of any comment on 
effects of weather. But in 1981182, conditions were 
apparently severe enough to adversely impact b d -  
ing success, as follows: "...although moisture is im- 
portant for embryonic survival during incubation, 
heavy downpour may cause lethal chilling of eggs or 
destroy nests thtough runoff. The storm in 
January-124.08 cm. (48.85 in.)-may have caused 
the abandonment of a nest with 2 eggs that contained 
fully developed embryos. Death of the 2 embryos 
was probably caused by chilling just prior to hatch- 

ing...". 

Bteeding season rainfall during 1981182 was 
413.99 cm. (162.99 in.) with no mention of effects 
on Nene or surveys. There were also no comments 
on the effects of weather for the next 3 yeats- 
1983184, 1984185, and 1985186. No field surveys 
were conducted in 1986187. 

B&g season (0ct.-h.lar.) and annual rainfall 
records for Pa& are shown by month in Table D2 
for the 19 yeats of record-from October 1%7 
through March 1986. The computed averages and 
ranges for these yeats are also given. 

Conclusions 
As described, noticeable weather abnormalities 

such as above-average rainfall, drought, unusually 
cold temperatures, and severe wind, rain and/or 
hailstorms were reported to adversely impact Nene 
breeding success. Such perceptions in this mped 
reduce year-to-year comparability of obsewational 
data. Numbers of Nene ohserved in at least two ateas 

(Kipuka Ainahou-Puu 00 and Paliku) may also be 
rendered non-comparable on occasion by such 
weather elements as fog, rain, or winds which limit 
or preclude observer visibility. Assessment of all 
such factm during the total number of survey years 
are listed by Sanctuary in Table D5 which follows. 

Recurring drought, unusual cold, or notably 
favorable rainfall conditions reportedly influenced 
breeding success (and related comparability of data) 

,\ on Keauhou Sanctuary a tdal of 1 1 time a 34 percent 
of the 32-year (1956157 to 1987188) period as fol- 
lows: 1959/60,1%0/61,1%1/62,1%8/69,1%9/70, 

1972/73,1973/74,1976/77,1977/78, 1980181, and 
1982183. 

Similar correlative impressions were variously 
suggested, or may be inferred, for a number of 
specific breeding seasons on the remaining 
Sanctuaries on Hawaii, as follows: Keauhou-2, 9 
years (1961162, 1968169, 1969/70, 1972173, 
1973/74,1976/77,1977/78,1980/81.1982/83, or 33 
percent of the 27-year survey period; Kahuku, 8 
years (1968169, 1969170, 1972173, 1973174, 
1976/77, 1977178, 198018 1, 1982/83), or 36 perccnt 
of the 22-year observation record; and Kipuka 
Ainahou, 6 years (1972173, 1973174, 1976177, 
1977/78, 1980181, 1982/83), or 38 percent of the 
16-yeat survey period (since captive-raked stock 
were released there in 1972/73). 

Weather conditions were unfortunately not 
reported for Keauhou, Keauhou-2, Kahuku, or 
Kipdm Ainahuu for the 5-year period following 
1982183, so no recent infomxition on the possible 
effects of weather on Nene breeding success on 
island of Hawaii sanctuaries is available. 

At Paliku, Haleakala National Park, Maui, 
severe wind. rain, and/or hail stonns during the Nene 
bleeding season were related to widespread nest 
desertion and, in some cases, adult and gosling mor- 
tality for 5 of the 27-year breeding stasons (1 968169, 
1970/71, 1979180, 1981182, 1982183) some 19 per- 
cent of the time since surveys were initiated at Paliku 
with the release of captive-raised stock thee in 
1961162. 

High winds and/or hail during severe storms 
seemed to result in especially high mortality. For 
example, in 1978/79 when the 381 cm. (150 in.) of 
breeding season rainfall was heavy enough to deter 
field surveys, no ill effects on productivity were 
reported, while in 1968169, 1970/71, and 1979180 
when either violent winds or hail were present, ex- 
tensive mortality was observed. 

HDPO field observations were not carried out 

in Haleakala Crater in 1986187 while in 1987188 a 
relatively modest total rainfall of 21 5 9  in. received 
during the early btood rearing season (Jan. and Feb.) 
apparently did not affect gosling survival. 
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In sum, then, for an average of 25 survey years, 
such reported weather elements as fog, rain, severe 
wind-rain-hail storms, drought, or favorable rainfall 
patterns influenced comparability of breeding suc- 
cess data on all five ateas an average of 28 percent 
of the time. 

B. Operational and Reporting Deficiencies 
In addition to the effects of weather, Federal- 

Aid accounts included operational and reporting in- 
consistencies which altered compamtive values of 
the observations recorded. Deficiencies encountered 
by an in-house statistician who worked directly with 
data in field notebooks were presented previously in 
Esrtt It. a. I2ata Analvsis hy 4y. S. Devick 

Reporting or operational changes judged to 
have influenced data comparability as well as periods 
free of such defects are identified and arranged 
chronologically by area in Table D6. Sentences 
beginning with 'failed" reptesent subjective evalua- 
tion. Text accompanied by dotted lines are wholly 
or essentially in Federal-Aid report language. 

As summarized in Table D7 which follows, 
year-byear comparability of population data from 
all study areas was seriously compromised by opera- 
tional and reporting inconsistencies over a period of 
many years. On Keauhou, 10 years of major and 2 
years of minor deficiencies flawed data corn- 
parabiity for 12 of 31 report years. Similarly, com- 
parative data analysis on Keauhou-2 is hampered by 
10 years of major and 2 years of minor inconsisten- 
cies in the 28-year study. Information reported fkom 
Kahuku ranks about the same with 9 years of major 

and 1 year of minor deviations tending to confound 
results of that 22-year study. 

With 8 years of major and 6 years of minor 
inconsistencies noted in 14 years, comparability of 
data from Paliku at first appears to be more seriously 
compromised than that from any of the three preced- 
ing areas. However, the limited size of the habitat 
known to be frequented by Nene in Haleakala Crater 
permitted higher standards of original study design 
and subsequent execution. Meaningful results were 
thus actually achieved despite the various deficien- 
cies noted. 

Population information reported from the 
Kipuka Ainahou-Puu 00 area consisted essentially 
of two different types-that of nesting success and 
gosling survival obtained from a small hill (Puu 

6677) adjacent to Kipuka Ainahou-and flyway and 
ground counts of the summer population that tradi- 
tionally rested and roosted on nearby Puu 00 Ranch. 
Table D7 indicated that comparability for data from 
Kipuka Ainahou-Puu 00 is complicated by 15 years 
of major inconsistencies and 6 years of minor vati- 
ables duritlg the 31-year study. However, 20 of the 
32 years of flawed data derive from counts of the 
flyway population which frequented Puu 00 Ranch. 
On Puu 6677, where information on nesting success 
and gosling survival is gathered, the relatively small 
size of the kipuka promotes survey efficiency. Thus, 
in spite of inftequent visits some years, comparable 
population data have been collected there for many 

Y-. 
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