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EXECUTIVE SUMMARY

At the request of Stephanie Nagata, on behalf of the University of Hawai‘i-Office of Mauna Kea
Management, Kumu Pono Associates LLC undertook research, compiled a detailed collection of
archival-historical records, and conducted oral history interviews with kipuna and elder kama‘aina,
pertaining to the ahupua‘a (native land divisions) of Ka‘ohe, Humu‘ula and neighboring ‘@ina mauna
(mountain lands) of Mauna Kea, on the island of Hawai‘i. This work was undertaken as a part of on-
going archival and oral historical research conducted by Kumu Pono Associates LLC, since 1996, and
builds upon the accounts published by Maly in 1997, 1999, 2002, and 2003. The study is multifaceted,
and includes detailed verbatim accounts and descriptions of Mauna Kea, the larger Humu‘ula-Ka‘ohe
lands, and ‘a@ina mauna, covering the periods of Hawaiian antiquity and traditions, to first-hand
accounts of travel on and around Mauna Kea, dating from the early 1820s to the 1960s.

One of the primary goals of this study has been to bring a significant collection of historical resource
material, describing—native Hawaiian traditions, traditional and customary practices and beliefs; early
descriptions of the landscape, land use, and access; changes in the environment; efforts at
conservation of the mountain landscape; and the events leading to development of observatories on
Mauna Kea—into one manuscript. Such a manuscript will provide readers with access to the diverse,
and at times, difficult to locate, historical narratives that document the cultural landscape, and history of
land use on Mauna Kea. It being believed that this information may in turn serve as a platform for
informed discussions—in the field of cultural and historical resources—in planning for the future well-
being of Mauna Kea as a cultural, natural, and scientific resource.

Because of the nature of the Hawaiian system of beliefs and land management, this study looks not
only at the upper regions of Mauna Kea, but also at the lands which lie upon the slopes of Mauna Kea.
In the traditional and historical setting, the people living on the lands which rested upon, or even viewed
Mauna Kea, shared ties to the upper mountain regions as well. The historical records—including oral
testimonies of elder kama‘aina of the mountain lands—provide readers with detailed descriptions of
traditional and customary practices; the nature of land use, and the types of features found on the
mountain landscape; and early efforts in conservation on Mauna Kea and the adjoining ‘aina mauna.
The descriptions of land use and subsistence practices range from antiquity to the 1970s, and
represent the knowledge of generations of life upon the land.

It is important to note that in the summit region of Mauna Kea (from approximately 11,000 feet and
above) and on the lower mountain slopes are found several features named for, or associated with
Hawaiian gods and deity. These associations are indicators of Mauna Kea'’s place in the culture and
history of Hawai‘i as a scared landscape. With each part contributing to the integrity of the whole
cultural, historical, and spiritual setting.

Through the collection of historical-archival texts and oral history interviews, we have found that a wide
range of traditional knowledge and practices, including, but not limited to the following, are described
for Mauna Kea and the adjoining ‘aina mauna:

Mauna Kea—though simply translated as “White Mountain” since at least 1823, the name, Mauna Kea
is also known in native traditions and prayers as Mauna a Wakea (Kea), “The Mountain of Wakea.” It is
the first-born mountain son of Wakea and Papa, who were also progenitors of the Hawaiian race.
Mauna Kea is symbolic of the piko (umbilical cord) of the island-child, Hawai‘i, and that which connects
the land to the heavens.
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Pu‘u o Kakahau‘ula’, named for a form of the god K, where the piko of new-born children were taken
to insure long life and safety. This practice is still participated in at the present time.

Waiau, named for the mountain goddess, Waiau (Ka piko o Waiau), and home of the mo‘o (water-form)
goddess Mo‘o-i-nanea. Place where piko of newborn children were taken to ensure long life; and from
which “ka wai kapu o Kane” (the sacred water of Kane) was collected. These practices are still
participated in at the present time.

Pu‘u Poli‘ahu” and Pu‘u Lilinoe, named for, and the abode of goddesses of Mauna Kea.

In 1823, the first missionary party to visit the summit of Mauna Kea learned from the natives that it was
“the abode of the gods,” and none could be induced to travel to the summit (Goodrich in Ellis,
1963:292).

Heiau and ‘ahu—ceremonial sites, shrines, and places where mele (chants) and offerings were
presented.

‘Ahu—stone mounds as land markers.

Ana and lua ka ko'i (caves and quarries from which stone was harvested for making tools).

llina (burial features) extending from the summit to the lowlands. Specific mention is made in several
important historical accounts—recorded by both native witnesses and non-Hawaiians—of the presence
of burials in the puu and summit plateau of Mauna Kea. The remains of individuals who share ties to
Mauna Kea are still taken to the various pu‘u on Mauna Kea for interment.

Native trails—portions of which, on the ascent to the summit, and around the base of Mauna Kea, are
overlaid by modern routes of access.

Shelters and habitation caves.

Resource collection sites.

Later features, dating from the middle 1800s, including pens—such as Kulaka, on Humu‘ula above
Pu‘u ‘O‘6; and Aiakala, in Ka‘ohe, above the Pu‘u Nanahu section of the mountain—walls and fence
lines.

Stone and wooden houses.

Water collection and storage facilities;

Bird hunting blinds—in the form of single, double or tri-sided stone walls; former garden plots; and other
ranch “support” features.

Another facet of this study, was a review of native lore associated with traditional knowledge of the
heavens. While we have uncovered no specific archival references to native astronomy on Mauna Kea,
the association of the gods and deities whose forms are seen in the heavens and whose names are
commemorated at locations on Mauna Kea is significant. We have found, that as is the case in all areas
of Hawaiian life, the traditions, customs and practices associated with the ‘oihana kilokilo (astronomy)
and kilo hoku (observing and discerning the nature of the stars) were deeply tied to the spiritual beliefs
of the Hawaiian people. The stars are physical manifestations of the gods who created the heavens,
earth, and humankind, or are body-forms granted to select individuals or beings of nature (Malo, 1951
and Beckwith, 1951). The combined writings of native and foreign historians on this subject—recorded
between the 1830s to 1935—provide us with a list of more than 270 Hawaiian names for stars (not
including alignments of stars which marked the heavens and pathways of traditional navigators).

The name Pu‘u o Kukahau‘ula is the traditional name of the summit cluster of cones on Mauna Kea, appearing in
native accounts and cartographic resources until ca. 1932. The recent names, Pu‘u Wekiu, Pu‘u Hau‘oki and
Pu‘u Haukea, have, unfortunately been used since the 1960s (since the development of astronomy on Mauna
Kea), and have displaced the significant spiritual and cultural values and sense of place associated with the
traditional name, Pu‘u o Kikahau‘ula.

The place name Poli‘ahu, was recorded in native texts (cf. Kamakau, 1961 in this study), and as a part of
Boundary Commission proceedings in 1873 (in this study); it was also widely documented as the name of the
primary goddess of Mauna Kea. The specific usage of the place name “Puu Poliahu” (also referred to as Peak
A), was apparently given to the present-day location in 1892, by W.D. Alexander, commemorating the goddess,
Poli‘ahu, (cf. Alexander and Preston, 1892-1893, in this study).
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Also, of importance in discussions regarding modern astronomy on Mauna Kea, the narratives cited in
this collection provide readers with first-hand accounts—from archival documents and oral history
interviews—of the early days of astronomy on the mountain, including the thoughts and
recommendations of the pioneer scientists, responsible agencies, and community members on the
island of Hawai'‘i, in regards to use and limitations of Mauna Kea. An example of the kind of information
recorded by the early scientists and community on the island of Hawai‘i, between 1964 to 1980, was
that development of telescope facilities on Mauna Kea should be carefully limited—by 1980, the
recommended number being six observatories.

Historical Land Use on the Mountain Lands

As early as the 1820s, introduced cattle, sheep, goats, and wild dogs had made their way up to the
mountain lands, and were bothersome to those who traveled the ‘@ina mauna. In 1834, Scottish
naturalist, David Douglas was killed by a wild bullock at Keahua-ai (now called Douglas Pit or
Kaluakauka), near the boundary of Humu‘ula and Laupahoehoe. By 1850, the natural-cultural
landscape of the ‘@ina mauna was being significantly altered by the roving herds of wild bullocks, sheep
and other ungulates, and ranching interests were being formalized in the region. In 1857, the Crown
and Government mountain lands of Humu‘ula and Ka‘ohe—including the summit of Mauna Kea—were
leased to Francis Spencer and the Waimea Grazing and Agricultural Company, which established
ranching stations and operations around the mountain lands. Portions of the land of Pi‘ihonua were
leased to native bird hunters in the middle 1860s, and subsequently to native and foreign bullock
hunters. As a result, Humu‘ula and the larger ‘aina mauna have been intensively ranched for more than
150 years.

Because hunting, and subsequently ranching of bullocks, cattle and sheep were the primary historic
activities on the mountain lands, areas once forested soon became open pasture land. While the first
formal lease of Humu‘ula and Ka‘ohe was issued in 1857 (Keoni Ana to F. Spencer), it was Samuel
Parker and Parker Ranch that held the longest lease on the Humu‘ula and Ka‘ohe mountain lands. In
between 1900 to 2002, their leases extended around Mauna Kea to the Pu‘u Huluhulu vicinity, and for a
period, the leases also included portions of the ‘Aina Hou lands. The Parker Ranch interests initially
focused on sheep ranching in the Humu‘ula-Kalai‘eha section, but in 1964, the ranch terminated it's
sheep program. Cattle operations were maintained till the end of the Parker lease in August, 2002.

Today, limited ranching of cattle is continued on the lands extending from Humu‘ula to Hanaipoe,
Pa‘auhau, and the Parker Ranch lands—the Humu‘ula section being worked under a permit by the
Department of Hawaiian Home Lands, and leases from the State of Hawai‘i. While the Humu‘ula
section is still partially grazed, some 6,000 acres between the Pu‘u ‘O‘6 and Pu‘uloa, have succumb to
an infestation of the introduced gorse (first recorded on the land in 1892), which has had little
maintenance since ca. 1980.

As early as 1831, portions of the land of Pi‘ihonua Uka and neighboring forest lands were being worked
by Daniel Castle, and later, by the Castle and Hitchcock brothers for lumber milling and bullock hunting
operations. Subsequently by the 1860s, native lessees were granted the right of hunting in the
Pi‘ihonua uplands. Then in 1887, the ahupua‘a of Pi‘ihonua (everything from above Hilo Town to the
upland boundary with Humu‘ula) was leased to John Timoteo Baker, who undertook ranching
operations in Pi‘ihonua in the 1890s.

Prior to Baker’s lease, the Puu Oo Ranch Station had been established, with its buildings developed as
a part of the Humuula Sheep Station Company; this due to an error in locating the boundary between
Humu‘ula and Pi‘ihonua. In 1896, the boundary matter was settled, and Baker maintained cattle and
livestock ranching operations in the area. Baker sold his lease to W.H. Shipman in 1899, which was
followed by the sale of a 40 acre parcel—the Pu‘u Oo Ranch headquarters—in Patent Grant No. 8970,
to W.H. Shipman. In 1902, Shipman secured leases on the lands of Papa‘ikou, Makahanaloa and other
Hilo District lands, which were incorporated into the Pu‘u Oo ranching

Mauna Kea—Ka Piko Kaulana o ka ‘Aina Kumu Pono Associates
vii HiMK67-OMKM (033005b)



operation. W.H. Shipman, Limited, sold its interest in the Pu‘u ‘O‘c parcel in the 1970s, and it remains
in private ownership to the present day.

Early leases of the Ka‘ohe mountain lands date back to 1857 (Keoni Ana to F. Spencer), and the
operations of Francis Spencer's Waimea Grazing and Agricultural Company. The lease took in all of
the mountain lands (to the summit of Mauna Kea), across Ka‘ohe to its’ Mauna Loa boundary. Activities
were all tied to sheep and cattle ranching. Subsequently, in 1870, the lease was acquired by Parker
Ranch, which held most of the Ka‘ohe mountain lands until their removal in 1905 for the Mauna Kea
Forest Reserve, and later withdrawals as a part of the Pohakuloa Military installation in 1956
(Governor's Executive Order No. 1719; and Presidential Executive Order No. 1167). Portions of the
land of Ka‘ohe, generally those on the northern (Waimea) side of Mauna Kea, are still grazed by Parker
Ranch. The land of Ka‘ohe IV (the Pohakuloa section), were turned over to the United States Army, and
have been used for military training operations since that time.

The summit of Mauna Kea, situated in the ahupua‘a of Ka‘ohe, was noted as a site of importance for
modern astronomical observations by the Pendulum Party of 1892. In 1964, the first modern
observatory was built on top of Pu‘u Poli‘ahu. By 1965, the National Aeronautics and Space
Administration (NASA) and the University of Hawaii initiated their program “to exploit the exciting
potentialities of the Mauna Kea site for astronomical purposes’ (cf. Newell to Hiatt, Feb. 16, 1965, in
this study). In 1967, the University of Hawaii Institute for Astronomy was founded, and in 1968, the
Board of Land and Natural Resources leased the entire summit of Mauna Kea to the University by
Lease No. S-4191. While the practice and activities associated with astronomy on Mauna Kea
represent the shortest of the periods of history and land use described in this study, its forty-one years
(at the time of this writing) in the summit region of Mauna Kea, also represent the period of most
significant changes in the natural and cultural landscapes on the mountain.

Archival Resources of the Present Study

Records cited—many as verbatim transcripts, allowing readers to understand the full context of the
accounts as meant by the original authors—include native accounts translated from Hawaiian language
sources; the records of Kingdom and Government agencies; journals of historic visitors; records of the
lessees and ranching operations on the mountain lands; and narratives from scientific expeditions to
Mauna Kea through the 1960s. There are also cited, a number of the early letters by participants in the
development of astronomy on Mauna Kea, dating from 1963 to 1980.

Archival-historical resources were located in the collections of the Hawai‘i State Archives, Survey
Division, Land Management Division, and Bureau of Conveyances; the Bishop Museum Archives; the
Hawaiian Historical Society; University of Hawai‘i-Hilo Mo‘okini Library; private family collections; the
Parker Ranch & Paniolo Preservation Society (PPS) collections; the National Archives and Records
Administration, and NOAA Central Library; the Houghton Library-Harvard; the USGS Central Library,
Denver; the Hawaiian Historical Society; the Hawaiian Mission Children’s Society Library; the Hilo
Public Library; the Archives of the Institute for Astronomy; and in the collection of Kumu Pono
Associates LLC. The oral history interviews cited in this study represent selected interviews conducted
by Maly between 1999 to 2005, and reflect the recollections of elder native Hawaiians and kama‘aina of
lands of the ‘@ina mauna. The interviewees ranged in age from their 60s to 90s, and in their stories they
describe life upon the land, practices associated with travel and work on the mountain lands, and the
early days of astronomy on Mauna Kea.

Mauna Kea—Ka Piko Kaulana o ka ‘Aina Kumu Pono Associates
viii HiMK67-OMKM (033005b)



TABLE OF CONTENTS

INTRODUCTION e 1
Background . 1
Archival-Historical Research and Oral History Interviews . 1

A CULTURAL-HISTORICAL OVERVIEW OF THE ‘AINA MAUNA OF HAWAIl « 4
“Kumulipo” Traditions of the Heavens, Gods, Land,

Natural Resources, and People in the Hawaiian Cultural System e 4

Na Wao-Traditional Regions and

Elevational Zones on the Mountain Lands . 10

Ahupua‘a—Na Kuleana a me na Pono . 12

Sequence of Hawaiian Settlement . 14

Historical Overview of Land Use Practices

and Travel on the ‘Aina Mauna . 15
Humu‘ula e 15
Ka‘ohe o 15
Na ‘Aina e pili ‘ana ia Mauna Kea . 16
Na Ala Hele o ka ‘Aina Mauna o 16

NATIVE HAWAIIAN TRADITIONS AND HISTORICAL

NARRATIVES OF KA‘OHE, HUMU‘ULA AND THE ‘AINA MAUNA e 18
. Mo‘olelo ‘Aina: Native Traditions of the Land . 18

Kai-a-ka-Hinalii: An Account of the Ocean Flood

of Ka-Hina-Li‘i and Mauna Kea . 18

Adze Quarries, a Wooden Image, and Artifacts

Found Near the Summit of Mauna Kea (1862) . 18

“Ka Moolelo o Laieikawai” (1862-1863) e 20

Heiau of the Mountain Lands Described in

“Na Kaao a Kekahi Elemakule o Hawaii” (1865) e 26

Warriors Traveled the Mountain Paths and

Met in Battle on the ‘Aina Mauna e 29

“He Moolelo Kaao Hawaii no Laukaieie” (1894) e 30
Mauna Kea-Ka Piko Kaulana o ka ‘Aina Kumu Pono Associates LLC

ix HiMK67-OMKM (033005b)



Po‘e Lawai‘a Manu: Bird Catchers in Old Hawai'i (1895) e 32

“Ahele Manu” —

Bird Catching Techniques on the Mountain Lands e 38
‘Kaao Hooniua Puuwai no Ka-Miki”
(The Heart Stirring Story of Ka-Miki) e 40

Synopsis of Translations from

the Historic Account of Ka-Miki e 41
Travel Across the ‘Aina Mauna in the Time of Kamehameha e 50
Kukahau‘ula and Lilinoe e 51
“Lilinoe and Nuu” e 51
The Rivalry Between Poli‘ahu and Pele e 52
The Love of Poli‘ahu and Kukahau‘ula e 53

Il.  Ka ‘Oihana Kilokilo Hoku

(The Practices Associated with Observing Stars) e 54
Traditions of Voyages to Marquesas and Tahiti e 54
“Moolelo Hawaii” e 56
Hawaiian Astronomy and Navigation
The Journal of William Richards (1841) e 58
“A History of the Sandwich Islands” (Sheldon Dibble, 1843) e 62
“No ke Ao Hoku” (About Astronomy) (1865) e 65
Na Hoku o ka Ho‘okelewa'a (Stars of the Navigators) (1865) e 68
“Oihana Kilo Kilo” (1920) e 75
“Hawaiian Names of Stars and Planets” (1924) . 75
Hawaiians as Navigators and Seamen (1925) e 80
“The Morning Star Rises” e 82
Mauna Kea, Pa i ka Lani (Mauna Kea, Touching the Heavens) e 95

Ill. Historical Accounts of the ‘Aina Mauna Recorded

By Natives, Foreign Residents and Visitors (1778-1899) e 97
The Journal of Captain James Cook (1778-1779) e 97
The Journal of William Ellis (1823) e 98
Mauna Kea-Ka Piko Kaulana o ka ‘Aina Kumu Pono Associates LLC

b'¢ HiMK67-OMKM (033005b)



Mauna Kea and the Mountain Lands

Described by J.F. Goodrich (1823-1825) . 100

The Journal of C. S. Stewart (1823-1825) . 102

Botanist, James Macrae and Party Travel to Mauna Kea in 1825 e 103

Goodrich’s Account of Travel From Hilo Bay

to The Mountain Lands in 1829 . 112

Gerrit P. Judd’s Account of a Visit to the Summit

of Mauna Kea and Travel Across Plateau Lands

Between Mauna Kea and Mauna Loa in 1830 . 113

The Journal of Hiram Bingham (notes of 1830) . 114

“Hua Hekili” A Hail-storm on Mauna Kea in 1830 . 117

Mauna Kea and the Mountain Lands Described

by David Douglas in 1834 . 118

Road Constructed Across the Mountain Lands in 1834 . 126

Narratives from Trips to Mauna Kea in 1840 and 1841 . 127

Ascent of Mauna Kea Recorded in Records of the

United States Exploring Expedition (1841) . 131

The Mauna Loa Eruption of 1843 . 136

Ascent of Mauna Kea and Travel

Across the Mountain Lands (1845-1848) . 136

The New Mountain Road Being Constructed in 1849-1850 . 140

The Mountain Lands Visited During the Eruption of 1852 . 141

Kalai‘eha-Humu‘ula-Ka‘ohe and the Mauna Kea-

Mountain Lands Described in Letters of

Charles De Varigny (1855-1868) . 144

A Trip to the Mountain Lands of Hawai'i (1859) . 145

Waimea and the Mountain Lands

Described by Isabella Bird (1873) . 149

Report of the Royal Commissioners on

Development of Resources (1877) . 153

George Bowser’s “Directory and Tourists Guide” (1880) . 154

Queen Emma’s Ascent of Mauna Kea (1882) . 155
Mauna Kea-Ka Piko Kaulana o ka ‘Aina Kumu Pono Associates LLC

Xi HiMK67-OMKM (033005b)



Emma Kaleleonalani ma Kohala . 156

Accounts of Queen Emma’s Trip to Mauna Kea Recorded
in Interviews with James Kahalelaumamane Lindsey

and Kalani Ka‘apuni Phillips . 159
James Kahalelaumamane Lindsey (October 24, 1966) . 159
Kalani Ka‘apuni-Phillips (January 30, 1967) . 161
Geological Survey Trip To Humu‘ula, Kalai‘eha, Ka‘ohe,
and the Summit of Mauna Kea (1882) . 161
Surveyor’s Ascent of Mauna Kea (1889) . 173
Pendulum Party’s Ascent of Mauna Kea (1892) . 176
“The Ascent of Mauna Kea, Hawaii”
Report of W.D. Alexander on the Mauna Kea Trip of 1892 . 182
Report of E.D. Preston on the Mauna Kea Trip of 1892 . 195
IV. Historical Accounts of the ‘Aina Mauna Recorded After 1900 e 206
“Hawaii Rdeivivus” (Orchards of the Keanakolu
Vicinity Planted in ca. 1885 e 206
Mauna Kea, The Highest of Island Peaks (1911) e 207
Trails of Mauna Kea and the ‘Aina Mauna
Originally Built in the Time of ‘Umi e 211
A Visitor's Guide to the “Mountain Country” (1913) e 212
“Large Party Makes Mauna Kea Climb” (1915) e 213
“Ke Alanui Mawaena o Na Mauna” (1915) e 214
“A Great Land and Road Plan on this Island” (1915) e 214
“Sets Mountain Climbing Record, Prof. Bryan Ascends
Four Volcanoes within Nine Days.” (1916) e 215
“A Christmas Holiday Mountain Trip” (1922) e 217

“On Arctic Peaks ‘Neath Tropic Skies Afoot Over
Mounts Hualalai, Mauna Kea and Mauna Loa

on Hawaii’s Largest Isle” (1922) e 218
“Hiking Hawaii’s Highest Heights” (1923) e 222
“The Lone Man’s Trail” Ascent of Mauna Kea in 1925 . 225
Mauna Kea—Ka Piko Kaulana o ka ‘Aina Kumu Pono Associates LLC

Xii HiMK67-OMKM (033005b)



Geologist’s Survey of Mauna Kea

by Jerome Kilmartin (USGS) in 1925-1926 e 228
The Mauna Kea Expedition of 1935 e 231

“Climbing Hawaii’s Highest Mountain” (1935) e 232

“Mauna Kea, The White Mountain of Hawaii” (1935) e 235
“Snow Storm in Hawaii” (1937) e 238
“Wild Sheep in Hawaii” (1937) e 239
“The Big Fence on the Big Island” (1937) e 241
“Wild Cattle in Hawaii” (1937) e 243

“New Discoveries Made on Mauna Kea.
Big Island Volcano Site of

Worlds Largest Stone Age Workshops” (1937) e 244
“Ski Aloha” (1937) e 246
Visitor’s Guide to Mauna Kea and the Mountain Lands (1937) e 249
Civilian Conservation Corps in the Hawaiian Islands (1937) e 250
“Mauna Kea” (1938) e 251
“Maui ‘Silversword’ for Big Island” (1938) e 253
“The Adz Makers of Mauna Kea” (1938) e 254
“CCC on Island of Hawaii” (1938) e 256
“Ka Pua Mamane” (1938) e 257
“Lake Waiau of Hawaii” (1939) e 257
“Vegetation of Lake Waiau, Hawaii” (1939) e 258
“Suncups in Hawaiian Snowbanks” (1939) e 260
“Glacial Ice of Hawaii” (1941) e 261
“Skiing on Snow-Capped Peak of Mauna Kea” (1948) e 264
The Mauna Kea Hunting Program of the Territory of Hawaii (1948) « 264
MOOLELO ‘AINA: A CHRONOLOGICAL HISTORY OF
LAND TENURE, ACCESS, RANCHING, LEASEHOLD INTERESTS,
AND CONSERVATION ON THE ‘AINA MAUNA (1842-1963) e 265
I.  Land Tenure and the Mahele ‘Aina (1842-1855) e 266
Mauna Kea-Ka Piko Kaulana o ka ‘Aina Kumu Pono Associates LLC

Xiii HiMK67-OMKM (033005b)



Disposition of Selected Lands of the ‘Aina Mauna
During the Mahele . 269

Disposition of Livestock on the ‘Aina Mauna e 270

The “Right” to Hunt on Mauna Kea and the
Mountain Lands not Held as a Public Interest in 1861 e 274

Il. Mauna Kea and the Neighboring ‘Aina Mauna (1790s-1890s):
Traditional Customs, Practices, Resource Collection, and

Land Use Described Before the Boundary Commission e 278
Ahupua‘a in the District of Hilo . 280
Humuula Ahupuaa e 280
Makahanaloa Ahupuaa e 307
Nanue Ahupuaa e 315
Piihonua Ahupuaa e 320
Waiakea Ahupuaa e 327
Waipunalei Ahupuaa e 328
Ahupua‘a in the District of Hamakua . 335
Kalopa Ahupuaa e 335
Kaohe Ahupuaa e 337
Koholalele Ahupuaa e 339
Kukaiau Ahupuaa e 340
Paauhau Ahupuaa e 351
Ahupua‘a in the District of Kohala e 354
Waikoloa, Ili of Waimea e 354
lll. Land Use and Leasehold Interests B
on the ‘Aina Mauna Following the Mahele ‘Aina (1850-1963) e 371
History of the Humu‘ula Sheep Station and Land Use
on the ‘Aina Mauna . 389
Leasehold Interests and Ranching in
Humu‘ula and Pi‘ihonua (1883-1900) e 391
The Humuula Sheep Station Journal of August Haneberg e 393
Mauna Kea-Ka Piko Kaulana o ka ‘Aina Kumu Pono Associates LLC

Xiv HiMK67-OMKM (033005b)



Selected Entries from Haneberg’s Journal-Describing
Land Use, Development of Station Features, and
Daily Operations e 394

Leasehold Interests and Ranching on the
Government Lands of Ka‘ohe and Pi‘ihonua e 420

Ranching the Mountain Lands in the Early 1900s, and
Transfer of Humu‘ula to the Management of Parker Ranch e 437

Ranches on the Mountain Lands Described in 1929 . 444

Transitions in Leasehold Interests and
Land Use on the ‘Aina Mauna (1950s-1960s) e 447

Identification and Development of the
Mauna Kea Springs for Water Supply e 450

IV. Na Ala Hele o ka ‘Aina Mauna-—
Native Trails to Government Roads . 453

Trails and Roads Developed on the

Mountain Lands Under Kingdom Programs e 455
V. Historical Surveys of the Lands of
Humu‘ula, Ka‘ohe, and the ‘Aina Mauna e 484
Field Surveys on the ‘Aina Mauna by J.S. Emerson (1882) e 492
Surveys of Mauna Kea and the Hilo Region
Mountain Lands by E.D. Baldwin (1889-1891) e 503
Mauna Kea Survey Notes (1891-1894) e 513
Mauna Kea Survey Records in
Collection of U.S. Coast and Geodetic Survey (1876-1892) e 514
THE HILO AND MAUNA KEA FOREST RESERVES:
RANGE LANDS WITHDRAWN FROM GRAZING USES e 521
Proposal and Description of Lands in the Hilo Forest Reserve e 522
Land and Resources of Ka‘ohe IV and Mauna Kea Described (1905) ¢ 533
Proclamation of the Hilo Forest Reserve (1905) e 535
Leasehold Interests Modified on the Lands of
Ka‘ohe and Mauna Kea (1906-1908) e 541
The Pi‘ihonua Forest and Watershed (1907) e 546
The Mauna Kea Forest Reserve (1909) e 548
Mauna Kea-Ka Piko Kaulana o ka ‘Aina Kumu Pono Associates LLC

Xv HiMK67-OMKM (033005b)



Modifications in Boundaries of the Mauna Kea

and Hilo Forest Reserves (1910-1937) e 553

Humu‘ula and Land Interests of the Department
of Hawaiian Home Lands (1920-present) e 561
ASTRONOMY ON MAUNA KEA e 563

Mauna Loa and Mauna Kea,
The Birth of Modern Astronomy on the Mountain Lands of Hawai'i e 563

Communications and Manuscripts Documenting
Development of Astronomy Facilities on Mauna Kea e 565

July 15, 1963

Thomas H. Hamilton, President, University of Hawaii; to

Mr. Mitsuo Akiyama, Executive Secretary, Hawaii Island

Chamber of Commerce (Regarding Interest and Considerations

by the University of Hawaii in High Altitude Astronomy on

Mauna Loa and Mauna Kea) e 565

January 17, 1964

Mitsuo Akiyama, Executive Secretary, Hawaii Island Chamber

of Commerce; to The Honorable John A. Burns, Governor,

State of Hawaii (Regarding Investigation by Dr. Kuiper of sites

on Mauna Loa and Mauna Kea) e 567

January 22, 1964

Gerard P. Kuiper, Director, Lunar and Planetary Laboratory,

The University of Arizona; to President E.A. Harvill

(Regarding Investigation into Development of Astronomy Site

and Access Road on Mauna Kea; and Interest by NASA

in the same) e 567

March 4, 1964

Board of Supervisors, County of Hawaii; to Governor

John A. Burns Resolution No. 361 (Regarding Development

of the Mauna Kea Access Road) e 568

March 10, 1964

Governor John A. Burns; to Helene Hale and Members of the

Board of Supervisors, County of Hawaii (Regarding Proposed

Development of the Mauna Kea Access Road) e 569

March 18, 1964

Gerard P. Kuiper, Director, Lunar and Planetary Laboratory,

The University of Arizona; to Dr. Fujio Matsuda,

Director, State Department of Transportation

(Regarding Development of the Mauna Kea Access Road;

Support of NASA for a Test Program on Mauna Kea;

and Preference for Development on “Puu Poliahu”) e 569

Mauna Kea—Ka Piko Kaulana o ka ‘Aina Kumu Pono Associates LLC
XVvi HiMK67-OMKM (033005b)



March 18, 1964

Gerard P. Kuiper, Director, Lunar and Planetary Laboratory,
The University of Arizona; to The Honorable John A. Burns,
Governor, State of Hawaii (Regarding Support for use of the
Summit of Mauna Kea as the “Most outstanding
observatory site in the world;” Construction of the

Summit Road; and use of Mauna Loa as

a Lunar Training Field)

March 27, 1964

Mitsuo Akiyama, Executive Secretary, Hawaii Island Chamber
of Commerce; to The Honorable John A. Burns, Governor,
State of Hawaii (Regarding Support for Big Telescope to be
Built on Mauna Kea; NASA Participation; and Eliciting
Congressional Support)

May 4, 1964

Gerard P. Kuiper, Director, Lunar and Planetary Laboratory,

The University of Arizona; to Dr. G.P. Woollard, Director of
Institute of Geophysics, University of Hawaii (Regarding
Development of Telescope Terrace on Puu Poliahu; Use of
Water from Lake Waiau for Facilities; and Proposed Restrictions
to be set in Place)

May 7, 1964

Gerard P. Kuiper, Director, Lunar and Planetary Laboratory,
The University of Arizona; to The Honorable John A. Burns,
Governor, State of Hawaii (Regarding Completion of the
Mauna Kea Access Road, and Preparation of

the Telescope Terrace)

June 15, 1964
Mitsuo Akiyama, Executive Secretary, Hawaii Island Chamber

of Commerce; to Mr. William R. Norwood, Administrative Director,

Office of the Governor, State of Hawaii (Regarding Initiation of
Test Research on Mauna Kea by Alika Herring; Shipping of the
Observatory Dome; Construction of the Cement Platform for the
Observatory on Mauna Kea; and Dedication and Proposal

that the Mauna Kea Access Road be Named for

Governor John Burns)

July 1, 1964

James L. Reid, President, Hawaii Island Chamber of Commerce
(Regarding Invitation and Notice of Dedication of The

Mauna Kea Access Road)

July 20, 1964
Participants in Dedication Ceremony For Completion of
Mauna Kea Summit Road and Observatory Dome

July 20, 1964
Dedication Ceremony For Completion Of Mauna Kea
Summit Road And Observatory Station

e 570
o 571
o 572
e 573
e 574
e 575
e 576
e 580

Mauna Kea—Ka Piko Kaulana o ka ‘Aina
xvii

Kumu Pono Associates LLC
HiMK67-OMKM (033005b)



July 20, 1964
Gerard P. Kuiper, University of Arizona, Lunar and Planetary
Laboratory Address given at Mauna Kea Station Dedication e 580

“Mauna Kea” Pamphlet of the Hawaii
Island Chamber of Commerce (July 1964) e 583

July 28, 1964

Dr. George P. Woollard, Director, Institute of Geophysics,

University of Hawaii; to The Honorable John A. Burns,

Governor, State of Hawaii (Regarding Proposed

Management Measures and Restricted Access

to the Summit of Mauna Kea) e 599

December 1964

Proposal for the Design, Construction, and Installation of a
60-Inch Telescope on Mauna Kea, Hawaii (Describing the
proposed Telescope Project on Mauna Kea, and History
of Research on Mauna Kea as an Astronomy Site

in 1962-1964) e 600
1. Introduction and Summary e 600
2. The Hawaii Test Program e 602
3. The Proposed Research Telescope and Auxiliaries e 604

January 5, 1965

Dr. George P. Woollard, Director, Institute of Geophysics,

University of Hawaii; to Major General Edmond H. Leavey,

U.S.A. (Ret.), Chairman, Governor’s Advisory Committee on

Science and Technology, Department of Planning and

Economic Development (Regarding Determination of

Roles of the University of Hawaii, NASA, Dr. Kuiper, and

others in the Development of the Mauna Kea Observatory;

and Plans for Lease of the Summit to the University of Hawaii) e 606

February 16, 1965

Homer E. Newell, Associate Administrator for Space Science

and Applications; to Dr. Robert W. Hiatt, Vice President for

Academic University of Hawaii (Reporting on Developing

Agreement between the University of Hawaii and NASA

for Development of the First Observatory on Mauna Kea) e 608

February 25, 1965

Robert Hiatt, Vice President for Academic Affairs, University

of Hawaii; to Mr. Mitsuo Akiyama, Executive Secretary,

Hawaii Island Chamber of Commerce (Update on Agreements

Between the University of Hawaii and NASA; it Being

Decided that a more Long-term Approach to Development

be Undertaken, Instead of the “Crash Program” originally

Proposed by Dr. Gerard Kuiper) e 609

Mauna Kea—Ka Piko Kaulana o ka ‘Aina Kumu Pono Associates LLC
Xviii HiMK67-OMKM (033005b)



July 2, 1965

Richard L. Callaghan, Assistant Administrator for
Legislative Affairs, National Aeronautics and Space
Administration; to Honorable John A. Burns Governor
of Hawaii (Notification that Funding from NASA for
Development on Mauna Kea had been Obtained)

April 29, 1966

Thomas H. Hamilton, President, University of Hawaii;
to The Honorable John A. Burns Governor of Hawaii
(Regarding the Proposed Science Reserve Boundaries
on Mauna Kea)

July 1, 1966

Robert W. Hiatt, Acting Executive Officer, University of
Hawaii; to The Honorable John A. Burns Governor

of Hawaii

Establishment of the Mauna Kea Science Reserve (1967)
General Lease S-4191 Issued to the University of Hawaii (1968)

Mauna Kea Ice Age Natural Area Reserve—
Reduction of the Mauna Science Reserve

Draft Environmental Assessment
State of Hawaii - Department of Land and Natural Resources
Natural Area Reserves System Commission

Proposed Mauna Kea Ice Age Natural Area Reserve (August 1977)

Survey of the Mauna Kea Ice Age Natural Area Reserve (1979)

Mauna Kea Ice Age Natural Area Reserve —
Draft Management Plan (1982)

Mauna Kea (1980): Community Voices—Agency Debates,
County of Hawaii Recommends that Development be
Limited to Six Observatories

Mauna Kea (Past, Present and Future)

Plans drawn for majestic Mauna Kea

Perspective: reflections of Mauna Kea
Personal Recollections of Mitsuo Akiyama—

Mauna Kea and Early Years of Astronomy

REFERENCES CITED

e 611
e 611
e 612
e 613
e 615
e 621
e 622
e 627
e 629
e 631
e 632
e 632
* 637
* 638
e 645

Mauna Kea—Ka Piko Kaulana o ka ‘Aina
Xix

Kumu Pono Associates LLC
HiMK67-OMKM (033005b)



ILLUSTRATIONS

Figure 1. Mauna Kea and Neighboring ‘Aina Mauna,
on the Island of Hawai'i (Hawaiian Territorial Survey, 1901) o 2

Figure 2. Na Wao—Kuahiwi, Kualono, Kua Mauna, Kuahea o Mauna Kea
(The Mountain Regions of Mauna Kea, with Waiau and the Head of
Pohakuloa Gulch in Foreground). (National Archives
and Records Administration, B-2897-11" Photo Section,
January 26, 1925) . 13

Figure 3. Portion of ‘Ahu-a-‘Umi Heiau, Mauna Kea

Viewed in the Background

(ca. 1890; in collection of the Hawai'i State Archives) e 27
Figure 4. Kia-manu (N.B. Emerson, 1895) e 35
Figure 5. Ka Paepae Kapu o ka Pbhaku a Kane (Photo KPA-3722) e 44

Figure 6. Ha wai (Water Channel) from Waiau to Pohakuloa Gulch,
above Ka Wai Hi a Kane (Photo KPA-3733) e 48

Figure 7. Sketch of Cattle-Pits — Keanakolu Vicinity (Wilkes 1970:204) 134
Figure 8a.  Sketch of the Mauna Kea Summit Region — Depicting Tralil,

“Axe Maker’s Cave,” “Pillar’ of Queen Emma, Heiau and Burial

Place and other Cultural Features (J.M. Muir, July 23, 1892.

Field Note Book, Reg. 429:7-8) . 184

Figure 8b. Annotated Aerial Photo — Portion of Mauna Kea
(1978 Advance Print); Depicting Approximate Locations
of the “Pillar” of Queen Emma, “Crag,” “Axemaker’s
Cave,” “Heiau” or “Burial Place,” and Named Pu‘u
Described by W.D. Alexander in 1892.
(From Notes Prepared by John P. Lockwood, Ph.D.,
March 29, 2005) . 185

Figure 8c.Remains of ‘Ahu on Pu‘u Koko‘olau (area indicated by
Muir’'s sketch map of July 23, 1892. Alexander’s Field Book
No. 429; see Figure 8a) (Photo KPA-S2526) . 185

Figure 9. Sketch of Waiau Lake and Crater
(J.M. Muir, Field Note Book, Reg. 429:15-16) . 187

Figure 10. Sketch — View from the Summit Ridge Station,
Looking Towards Puna (J.M. Muir, July 23, 1892.
Field Note Book, Reg. 429:9-10) e 188

Figure 11. Sketch — View from the Summit Ridge Station,
Plateau between Papalekoi and Makanaka
(J.M. Muir, July 23, 1892. Field Note Book, Reg. 429:5-6) . 190

Mauna Kea—Ka Piko Kaulana o ka ‘Aina Kumu Pono Associates LLC
XX HiMK67-OMKM (033005b)



Figure 12. Sketch — View from Waiau Crater Looking North

(J.M. Muir, July 25, 1892. Field Note Book, Reg. 429:19-20) e 191
Figure 13. Gravity, Latitude, and Magnetic Station at Waiau,

Looking Northeast. Elevation 13,060 Feet

(3,981 meters). Plate No. 22 (E.D. Preston, 1892;

Photo No. 976, in the Collection of the Hawaiian

Historical Society) . 195
Figure 14. Mauna Kea, as seen from Waimea, Distant 15 Miles,

Looking Southeast. Cloud Belt at 10,000 Feet Elevation.

Preston’s Plate No. 29 (1892) (Photo No. 1016, in the

Collection of the Hawaiian Historical Society) . 198
Figure 15. Preston’s Map of Route to Mauna Kea,

and Locations Where Specimens were Collected

(Library of Congress; Copy Photo, KPA-N043) . 199
Figure 16. Mauna Kea viewed from Kalai‘eha, the Humuula Sheep

Station Headquarters Viewed in Foreground

(Triptych Photo by E.D. Preston, 1892; in collection of the

Hawaiian Historical Society) e 200
Figure 17. Waiau Lake, Near Summit of Mauna Kea. Elevation over

13,000 Feet. Plate No. 33 (E.D. Preston, 1892) e 201
Figure 18. Summit Plateau of Mauna Kea (Surveyed July, 1892

by W.D. Alexander). E.D. Preston’s, Plate No. 34 e 202
Figure 19. View from Ku-ka-hau-ula, the Summit of Mauna Kea,

Looking Southwest. Elevation 4,214 Meters (13,825 Feet).

E.D. Preston, 1892. Plate No. 35. (Copy Photo KPA-N093;

in collection of NOAA Central Library,

Silver Spring, Maryland) e 203
Figure 20. In Midsummer Waiau Pond, near the summit of Mauna Kea

[White Mountain] at 13,014 Feet. (Copy Photo, KPA-N0O78) e+ 216
Figure 21. Portion of Mauna Kea Quadrangle, Annotated by

J. Kilmartin, 1925-1936; Depicting sites Visited and

Survey Points on Mauna Kea e 229
Figure 22. Kemole Camp of the CCC Fence Gang

(Copy Photo KPA-N841 (2)) e 242
Figure 23. New Fence above Puuloa

(Copy Photo KPA-N840) e 242
Figure 24. Adze Quarry on Mauna Kea

(Hawaii Tourist Bureau Photo, 1937) e 245
Figure 25. Figure 25. L.W. Bryan. Harold Dillingham, Jr.,

Dudely C. Lewis and Gordon Scruton Skiing on

Mauna Kea (A. Robinson, Photo; Copy Photo

KPA-N839) o 247

Mauna Kea-Ka Piko Kaulana o ka ‘Aina Kumu Pono Associates LLC

XxXi HiMK67-OMKM (033005b)



Figure 26. Photo of Lake Waiau, 13,000 Feet,
Mauna Kea, Island of Hawaii (Copy Photo, KPA-N868) e 258

Figure 27. Suncups and Sunpeaks; C. Wentworth photo (1939)
(Copy Photo KPA-N 887) e 260

Figure 28. Skiers on the Snow-banked Slopes of Mauna Kea
(ahu in foreground, Mauna Loa in background).
Arthur Robinson, Photographer (Copy Photo KPA-N869) e 262

Figure 29. Map of the Glaciated Area on Mauna Kea
(Gregory & Wentworth, 1937:1731) e 263

Figure 30. T. Metcalf's Sketch of Proposed Division of Mountain
Lands — Aamoku (Keamoku), Lae Eha (Kalaieha),
Laumaea (Laumaia) and Nauhi e 272

Figure 31. Reduction of Register Map No. 668,
the Land of Humuula (S.C. Wiltse, April 1862) e 281

Figure 32. Map to General Lease No. 608,
Portion of the land of Humu‘ula . 435

Figure 33. Roads and Trails of the Hawai'i Island Mountain Lands
(Pacific Commercial Advertiser, February 17, 1859) e 457

Figure 34. Sketch of proposed Route of Mountain Road from
Hilo Town, Towards Kalai‘eha (D.H. Hitchcock, 1866) . 462

Figure 35a. Portion of Register Map No. 528, Depicting Pi‘ihonua
Forest to Kahiliku- Ohanapapapa Section of the 1869
Alignment of the Hilo to Waimea Road via Kalaieha e 465

Figure 35b. Portion of Register Map No. 528, Depicting Kahiliku
to Ahumoa Section of the 1869 Alignment of the Hilo
to Waimea Road via Kalaieha e 466

Figure 36. Sketch of the Waimea-Humuula, and Waimea Hamakua
Mountain Roads (W. Vredenburg, 1897) e 481

Figure 37. Portion of an 1896-1897 Map of the Island of Hawalii,
Depicting the Mountain Lands, and Government Roads
Between Hilo and Waimea (S.M. Kanakanui, Surveyor)
(In collection of Library of Congress) e 483

Figure 38. Reduction of Register Map No. 1641 (C.J. Lyons, 1891),
Depicting Humuula, Kaohe and Adjoining Lands e 484

Figure 39. Reduction of Register Map No. 1718
(E.D. Baldwin, Surveyor), Map of Central Hawaii,
Depicting the Summit of Mauna Kea and the
Humuula-Kaohe Flat Lands e 486

Mauna Kea—Ka Piko Kaulana o ka ‘Aina Kumu Pono Associates LLC
XXii HiMK67-OMKM (033005b)



Figure 40. Sketch of Mauna Kea Stations—Kaupo (Red Hill)
and Stations from Halai (C.J. Lyons, 1877) e 491

Figure 41. C.J. Lyons’ Field Book 315 (pages 17-18),
Depicting the Boundary between Humu‘ula and
Makahanaloa-Honohina (November 18, 1879) e 493

Figure 42. J.S. Emerson Field Book 251:105; View of Mauna Kea
from Ahumoa (April 7, 1882) e 495

Figure 43. J.S. Emerson Field Book 251:139; View of “Valley Between
Mauna Kea & Mauna Loa” (April 12, 1882) e 496

Figure 44. J.S. Emerson Field Book 251:149; View of Ahumoa and
portion of Mauna Kea from Napuukulua (April 13, 1882)

498

Figure 45. J.S. Emerson Field Book 252:15; View of Mauna Kea
from Keamuku (April 20, 1882) e 499

Figure 46a. Pu‘u ‘0’6 Vicinity Trails and Fence Line
(E.D. Baldwin, Field Book No. 323:15; June 6", 1891)

506

Figure 46b. Lower Pu‘u ‘O‘6 Vicinity Trails, Paddocks and House
(E.D. Baldwin, Field Book No. 323:22; June 8", 1891)

507

Figure 47. Sketch of Mauna Kea from Puu Oo, Depicting named Puu;
& Sketch of Mauna Kea from Puu lo, Depicting
Puu Koko (with Road), Puu Keekee, Puu o Kauha, and
Named Pu‘u of Kaohe (E.D. Baldwin, Field Book No.
323:19-20; June 7", 1891) e 508

Figure 48. No. 1. Sketch of Mauna Kea from Puu lo (locating Waihu);
and No. 2. Sketch of Mauna Kea from Puu lo (locating
Upper Edge of Mamane and Puu) (E.D. Baldwin,
Field Book No. 323:22-23; June 9", 1891) e 509

Figure 49. Humu‘ula and Mauna Kea from ‘A‘ahuwela; Depicting
Named Pu‘u and Gulches, Fence Lines, and Forest Lands
(E.D. Baldwin, Field Book No. 323:38-39; June 12", 1891) « 510

Figure 50. The Kalai‘eha Station, Buildings and Pens
(E.D. Baldwin, Field Book No. 323:48; June 15", 1891) e 511

Figure 51. The Kalai‘eha Station and Mauna Kea
(Locating - Puu o Kukahauula, Waiau, Lilinoe and
Trail to Summit), viewed from Pu‘u Huluhulu
(E.D. Baldwin, Field Book No. 323:54-55; June 16", 1891) e« 512

Figure 52. Mauna Kea Triangulation Signal;

NARA Collection, Series RG-23 (page 36) e 515
Figure 53. Apakuie Triangulation Signal;
NARA Collection, Series RG-23 (page 48) e 517
Mauna Kea-Ka Piko Kaulana o ka ‘Aina Kumu Pono Associates LLC

xxiii HiMK67-OMKM (033005b)



Figure 54. Kaloaloa Triangulation Signal;
NARA Collection, Series RG-23 (page 54) e 518

Figure 55. Omaokoili Triangulation Signal;
NARA Collection, Series RG-23 (page 62) e 519

Figure 56. Ahumoa Triangulation Signal;
NARA Collection, Series RG-23 (page 64) e 519

Figure 57. Keamuku Triangulation Signal;
NARA Collection, Series RG-23 (page 66) e 520

Figure 58. Boundaries of the Mauna Kea Forest Reserve
(1909 — traced from Reg. Map No. 2060) e 549

Figure 59. “Summit Cluster, View from north slope of Mauna Kea,
at about 12,000 feet altitude. Glaciated terrane
(foreground), cinder cones (in the distance).” e 558

Figure 60. Mauna Kea (ca. 1965), Depicting Pu‘u and Lake Waiau,
Pu‘u Lilinoe, Pu‘u o Kiilkahau'‘ula, and a portion of
New Road to Summit (USGS Library, Denver;
Copy Photo KPA-N183) e 564

Figure 61. Governor John Burns Speaking at Hale Pohaku,
prior to Ascent to Pu‘u Poli‘'ahu (July 20, 1964);
Geo. Woollard in background. (Courtesy of Walter Steiger) ¢ 576

Figure 62. Dr. Gerard Kuiper Speaking at Hale Pohaku,
prior to Ascent to Pu‘u Poli‘ahu (July 20, 1964).
(Courtesy of Walter Steiger) e 581

Figure 63. Dr. Kuiper, Mitsuo Akiyana, Howard Ellis and others
at the Test Telescope Site on Pu‘u Poli‘ahu
Alika Herring, Photographer (ca. July 1964) e 582

Figure 64. Aerial Photograph of the Pu‘u Poli‘ahu Lunar and
Planetary Laboratory — Test Telescope Site.
Alika Herring, Photographer (October 14, 1964) e 583

Figure 65. Proposed Boundary Radius of the
Mauna Kea Science Reserve J 612

Figure 66. C.S.F. 15,343 Survey of Mauna Kea Summit,
Withdrawn from Mauna Kea Forest Reserve for the
Mauna Kea Science Reserve (September 22, 1967) e 614

Figure 67. C.S.F. 15,344 — Mauna Kea Science Reserve
(September 22, 1967) e 619

Figure 68. University of Hawaii 88-inch Telescope Project
Development, ca. July 1968 (Photo in Collection of
University of Hawaii-Institute of Astronomy
(Copy Photo, KPA-N950) e 621

Mauna Kea—Ka Piko Kaulana o ka ‘Aina Kumu Pono Associates LLC
Xxxiv HiMK67-OMKM (033005b)



Figure 69. Proposed Mauna Kea Hawaii Ice Age
Natural Area Reserve (Figure 1, August 1977:3) e 623

Figure 70. C.S.F. 18,645 - Survey of the Mauna Kea Ice Age
Natural Area Reserve Including a Portion of the
Mauna Kea Forest Reserve and the Mauna Kea
Science Reserve (May 4, 1979) e 628

Mauna Kea—Ka Piko Kaulana o ka ‘Aina Kumu Pono Associates LLC
XXV HiMK67-OMKM (033005b)





