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Feb., 27

March 6

March 13

March 20
March 27

April 3
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SEMINAR SCHEDULE

Dr. Christopher Buckley, CSU Tullerton; talk on thelr Hawaiian field trip
First organizational meeting

Second organizational meeting

Movies: 1955 Eruption of Kilauea Volcano; Eruption of Kilauea 1959-60
Talk by P. Weigand on geology and origin of Hawaii

Talk by P. Kane on volcanic landforms

Talk by Dr. Wendell A. Duffield, USGS Menlo Park with movies on recent Ha=-
waiian volcanic activity and underwater lava flows

Logistics and group planning

Talks by Dr., Kenneth Wilson, Biology Department, on Hawaiian flora and by
R, Howard on erosional landforms

Student talks on Hilo~Kapoho area and Kilauea area
Student talks on Kilauea, South Coast, Kona Coast, and Kohala-Mauna Kea areas

Delivery of luggage and last-minute details
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MEAL GROUPS AND COOKING

Menl Groups: #1-Clark
. C. Evans
D, Evans
Gruver
Vandergiessen
Whiteford

i ~Bushnell
J. Howard
R. Howard
Tacsik
Berger
Weigand
York

#7-C. Bacchilega
¥, Bacchilega

SCHEDULE

#2-Brown #3-Baxter
Grasso Lunt
Orsan’ ' Marceco”
McClosky Bigbee
Van Auker Cabeen
Van Wagoner Stimson

#5-D. Harms #6-Alberti.
W, Harms Gustafson
Thielen Mivazaki
Macgregor Dekay
Morga Kane
Reid Robinson

% Within each Meal Group the top

Heffernan three people are responsible for
Deacon . dinner, and the bottom three people
-Einstein for breakfast.
Hariton
Responsibilities: Breakfast: Cook or prepare breakfast, set out lunch,
and clean up previous dinner
Dinner: Cook dinner, clean up next breakfast and

Junch

Schedule:
Thurs Fri Sat Sun Mon Tues Wed Thurs
Apr 4 Apr 5 lor 6 Lpr 7 Aor 8 Apr 9 Apr 10 Apr 11
Breakfast: - #1 #2 #3 i, #5 #6 #r
Dinner: #1 #2 #3 “, #5 #6 i1




PRE-SARA LEE MENU
(Just in case we can't find the room for
Sara Lee coffeecakes, steaks, pies, etc.)

BREAKFAST*

Friday: French Toast

Saturday: Dry Cereals and Oatmeal
Sunday: Scrambled lkggs and Bacon

Monday: Cereals )

Tuesday: Boiled Eggs and Breakfast Kolls

Wednesday: Cereals
Thursday: Eating out if we're in the money, Poi if we're broke.

#Including Coffee, Tea, Chocolate Milk, Juices, and Fruit,
LUNCI%*

Saturday: Pizza Bread and Peanut Butter-Jdelly Sandwiches
Sunday: Peanut Butter-Jelly and Tuna Fish Sandwiches
Monday: Cold-cut Sandwiches

Tuesday: Peanut Butter-Jelly and Egg Salad Sandwiches
Wednesday: Cold-cut and Peanut Butter-Jelly Sandwiches
Thursday: Depends on Finances

*Including Drinks, Potatoe or other Chips, and Fruit,
DINNER*

Friday: Chili Casserole - Green Salad - S'mores
Saturday: Mushroom Patties - Tuna Salad - Fruit Compote
Sunday: Spagetti - Green Salad - Fondue

Monday: Chili - Carrot and Pineapple Salad -~ S'mores
Tuesday: LUAU!

Wednesday: Hamburgers - Potatoe Salad - Pies

*jincluding Dinner Rolls or Garlic Bread, Vegetables, and Drinks.



WHAT DOES IT COST TO GO TO HAWAII?

RECEIPTS as of March 27th

payments per person, hot including books
43 @ $250,

1@ 50, providing own transportation $ 10,800,00
payments for books
32 copies Volcanoes in the Sea $288,
30 copies National Parks 30,
25 copies Road Cuide 50, . 368,00
December interest on bank account 3.68
ESTIMATED ADDITIONAL INCOME
refund from unused cabins $256,50
interest on bank account 15,00
sale of 10 copies Road Guide 20,00 291,50
TOTAL INCOME ¢ 11,463,18
PREPAYMENTS as of March 27th
maps $ 9.50
Northridge Travel Service
air fare 8,578,08
car expenses 495,00
cabins 256,50
luau 105,00
books 318,00 $ 9,763.08
REMAINING FOR EXPENSES IN HAWAII 1,700,110
estimated expenses
food $ 900.00
gas and additional milage 200700 Je0 oo
camping supplies 100,00
Sterns Road_ Guide 70,00
printing of group reports 50,00

REMAINDER TO BE REFUNDED



Th 4/4
F 4/5
S 4/6
S 4]7
M 4/8
T 4/9
W 4/10
Th 4/11

TENATATIVE ITINERARY - VERSION #3

Assemble on Lindley, bus leaves 8:45 a.m.
Leave LAX 11:40 a.,m., United 197, arrive Hilo 2:00 p.m.
Afternoon open, camp at Onekahakaha B. P.

Drive to Pahoa, Kapoho, Kumukahi Point, Kaimu, Kupaahu,

See 1955 and 1960 cones and flows, Lava Tree S. M., surrounded lighthouse,
Wahaula Visitor Center.

Camp at Harry K. Brown B. P.

Drive to Hawaii Volcanoes N. P., camp at Kipuka Nene Campground,
Kilauea Crater - Halemaumau - Kilauea Iki hike,

Other things to do and see: Thurston lava tube, Hilina Pali scarp, Mauna Loa
Road, Bird Park, Crater Rim Drive, Sulphur Bank, Mauna Tkia '

Hike to Huluhulu cone with Dr. P. W. Peterson to observe Mauna Ulu
Drive to Punaluu and camp at Punaluu B. P.

Drive to Kalae (hike to olivine beach) and to Hookena.
Luau at Kona Surf Hotel on Keauhou Bay at 6:00 p.m.
Camp at Hookena B. P.

Drive to Kamuela and Kawaihe, camp at Spencer B. P.

Drive to Waipio Valley Overlook, backtrack to Kamuela, then to Hilo via Saddle
Road.

Assemble at airport at 1:00 p.m.

Leave Hilo 3:10 p.m., United 118, arrive LAX 11:00 p.m.

Return to CSUN by bus.



Lloyd DeKay
VOLC/NIC L:ANDEORLS OF 1WWALT

Forms related to Halemaumau, the house of everlasting fire, the main
caldera of Kilauea Crater.

Rift Zones- zones of linear cracks on the flanks of active volcanoes
through which lava is extruded during eruptions. Caused by
cracking of the surface above an enlarging macsma chamber
as molten rock fills the chamber and causes the crust above
to bow up. Lava moves up alonge the cracks generated to become
a surfcce eruption. The East let 7Zone of Filouea is an
example of this.

Pit Craters- Smnall collapse cr:ters caused by molten rock working
its way Louqrd the qufdce, malting a cavity as it goes. Then
the maegma 1s suddenly drained away throush another outlet
leavine a thin crust with no support bzlow it, The crust
collanses to form a pit cratver. Two examples are:

Devilt's Throat- near }Yilauea Iki, 50 ft. across and
90 ft. deep.

Makaspulki- the eye of the eel, near the end of the Rast
Rift Zone, 900 ft. deep.

Graben Faulting- Downdropping by norual faulting of "Keystone!
blocks caused by crustal swelling durln“ subsurface magma
injection causing tensional faulting of the suriace. uxxmoles
may be found in numerous localities along the Tast RITEL Zone.
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Mmﬁma- Maqma

Tancential Faults- Normal faults oligned tangent to contour lines
of a volcanic cone, These moy result from two possible actions:
1) Slumping and subsidence of “he Tlank of a volcanoe

to the seaward gide alon a norm:l fault.

2) Rise of the central cone causcd by injection of lava,.
The SECund hyvothesis is probably the domnlnant cauze of these
Teatureg, evidnnﬁed at tte Htna, It ]vf vhers curithaonnie
act1v1ty end displacement alone tansential feulis has boeen

gcorded both as marma is intruded and ag it is drained avway.

Lzamples of this con ¥ilaucs are ths clivis formaed at Helina
Fall and Polilokenwe ¥alil by tangsential faults.

TForms related to lava flows

Pahoehoe lava- Lava with rowdish Vbliﬁl es, cmo2sh, billowy,
satiny, glistenin=, shiney, a result of lov. with high eoaz
content allowing for fluidity and casy Llow,

Aa lava- Lav: with deformed X““lﬂl‘Q, clinkory, duLl, spincy,

a result of dead lava, lav: with low ~:2 consent and thercilore
hirh viscosity.

It is known thaot lavas tend to »ondce dormsooenm Jrom

55 S S|

pahoehoe to ~u. This may be caucsd in two wiys:

W




1) Gradual degassing of the lava downstream can cause

the transition from pahoechoe to aa (Jagger).

2) Pahoehoe may extrude first, crusting over to form
tubes throush whiceh the later extruded aa can flow and
appear downstream. (Washington).

The first mechanism is ~enerally more acceptable as there
is no evidence of these eruptive cycles, however there

is much in the present research to support the second.

Ponded lava- Lava in a pit or crater which solidifles without
movement or disturbance. It forms a planar surface. Found in
Keanakakoi Pit Crater, adjacent to Kilauea .caldera.

Stump scarp~ Lava benches left in a pit crater when the lava
level recedes in the crater after marginal cooling has taken

place.

Columnar jointing- Jointing in a cooling lava which forms normal
to the lava surface. It is controled in part by the crystalline
structure of the lava such that shrinking betwecn joints
produces polygonal columns. An example may be seen at the
boiling pots near Hilo (or see pg.-32 in Macdonald).

Kipuka- An uncovered island in the mids®t of a lava flow, which
may be lower than the surface of the flow due to levees
built by the lava.

Lava tube- A tunnel in lava with an arched roof and flat floor,
caused by the cooling of a flow surface and gradual draining
of the gtill liquid interior. Some are near Kilauea crater,

Stalactites~ Stick-like lava forms hanging from the roof
of tunnels, caused by roof recmelting by hot gasses.-
and downward dripping of melted lava.

Stalagmitegs~ Upward pointing lava sticks found under
stalactites, portion of melt which dripped onto
the floor of the tunnel,

Lava benches- Linear shelves on the sides of tunnels
showing the levels of the subsidins lava.

Pahoehoe toes- A string of bulbous pods of lava caused by multi-
ple breakouts of the toe of lava flows,

Tumuli- Symmetrical, oval shaped bumps with longitudinal cracks
and extruded entrail lava. Caused by bycklins of flow crust
where a flow :dvance is blocked and the hyirostatic pressure
of accumulated lava pushes up the buckled crust. Sm high x
10m wide x 50-40m long.

Lava blister- Same shape as tumuli but caused by expanding gasses
under a solidified surface of lava.

Pressure ridees- Same shavne as tumuli except these are folded over
in the direction of flow. Same cause as tumull except more of
it. Generally same height and width but 100-500m long.

Saueeze-up- A linear rounded ridge a few cm. hich formed when lava
wells up along joint cracks and cools at the surface.

Lava cascades~ Lav2 which has solidified when roing over a fall.



Lava molds~ Lava will chill ouickly around almost any plant or
other obstacle. preserving the form down to the tiniest
details. '

Fern molds- near Kilauea crater delicrte ferns have had
their impressions nreserved down to the spores on
the undersides of the fronds.

Tree molds- In Lava Tree Park on the East Rift Zone there
are molds preserved where the lava flowed around
trees, entering shrink cracks in the burned, charcoal
bark to produce a boxwork pattern on the inside of
the mold.

Side curtains- Banks and levees self-created by the lava flow
as cooled material is pushed to the sides of the flow as
it advandes.

Shark's tooth projections- Pointed projections of small dimension
which extend outward from the sidewalls of lava stream channels.
They are caused when partially cooled lava on the flow marecin
is pulled off the wall; sharp projections which curve in the
direction that the material was removed are left behind on the
walls., Some of these may be found in the lava tubes as well-
as elsewhere,.

Forms related to leva eijecta

Bombs~ Ejected lava blobs which cooled completely or partially
in £light and remained a descreet mass upon and since landing.
There are several types of these bombs:

1) Spindle bombs- Elongate bombs which narrow at each
end to look like the spindle of a spinning wheel,

2) Pibbon bombs~ Flattened and very elongite bombs
which originated from squirts of somewvhat viscous
lava.

3) Cowdung bombs- Bombs which only partially cooled in
flight to become squashed and flattensd upon impact
such that they reszemble cow plop.

4) Pele's tears- Small teardrop shaped bombs which are
said to be the tears of the goddess of Kilesuea crater

5) Pele's hair- Drawn out, thin threads of viscous lava
which freeze to form slender glessey filaments, They
range in color from jet black to golden brown. ifay
be found oun the lee sides of rocks in the Kau desert.,

Bomb sags- Depressions in unconsolidabed ash made by the impact
of bombg. The ash may become fused later on to preserve these
features,



Gerda McGregor

AGE CIF HAWAII

Hawaii is the youngest of the chein of islands comorising the
Hawaiian Islards which range in age from 5.6 mil yeers (Ksuai) to
less then .7 mil years (Hewsii)., Kilauez 18 the youngest of the vol-
csnoes on Hawcii and very active. The other volcanoes on Hawaii echo
the generally south-er sterly orientation of age progression of the
Hawaiian Island chain,., The ages range from Kohala .7 mil years,to
Mauna Kea at 6 mil years,Hualaléi .4 mil years,Mauna Loa at .I to
.05 mil years, to Kilauea at present.

The dating of the Hawaiiaa rocks now exposed above sea level
wezs done radiometrically by the K-Argon method.

_There sre very few fossils found in lava flows and so 10 help
in age correlations.

The south-essterly progression of age in the islands is thouzht
to be due to the movement of a part of the earth's lithosphere -
the Pacific plate — over a hot spot which supplies the magma to
form the volcanoes.

Volecaaism sloag the chsln seems to coceour in oulses &t éibher
one or sev.rol leeationz. The Termction of the volcances Drogresses
~t an ever increasing eruptio: rate zlong the chain,until the oulse
ends.A new pulse may begin before the previous one hac ended.

Kilaues has a very high eruntio rate and may be close to

the end of an erustive vulsce.



.l

STRUCTURAL GUTOLOGY of the ISLAND oF.HAWAII
by R. Berger

Structures of Hawall are the causes and results of Hawaiian
volecanism, The radlal faults and rift zones of the five shield
volcanoes reflect a basic Instability of the earth's crust.
This instability gives rise to the Molokal fracture zone (fig. 1),
The volcanic induced structures include unconformities and
faults. Unconformities are discussed elsewhere in the guidebook,

Two major divisions of faults, radlal and tangental, can
be distinguished on the island. Radial faults parallel and
lie within the rift zones. The are generally horst and graben
structures related to extensional and tensional rifting. Tan-
gental faulté are'roughly.tangent to the shields (normal to the
radial faults) and are zones of expansion relsated to the summit
swelling of the shield volecanoes caused by magmatic Injection,
_Three major tangental faults..Hllina, Honuapo-Kaoiki, and
Kealokekua-Kaholo-- occur on Hawail (fig 2), These are discussed
in detzil under the following sectilons.

Repionel Structurs) Settino:

e et . TSP, 5 M

Structural elements of the Island of Hawail reflect the
three dominant trends of the Pacific basin. The Talands lie
in the center of the Pacific basin on +the Moleksd frocinure zonao
(fig. 1), This east-west trond is expressed on Hawali as the
rift zones of Mauna Loa and Kilauea., A second structural
element apparent in the basin 1s the northwest-southeast 4rend
of the Darwin Rlse (fig, 1). This trend is present on the

Hawallan chaln as seen from the northwest-southeast aljgnment
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PACTIFIC BASIN STRUCTURE

(Figure 1)
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of the islands.and on the Island of Hawail in the principle
rift zone of Kohala volcanoe.(fig. 2). Third, the northerly
trend of the Emperor seamount chain seems to represent a simillar
but distinct trend along the basin floor. Evidence of this north-
south trend is found in post-erosional vents of Kaual and Oahu
and probably represents an abandoned drift direction of the Pac-
ific plate.
Faultss

Five major fault systems other than the rift zones occur
on the Island of Hawail., These are Hillna-Kaoe fault system,
Honuapo-Kaoiki fault system, Walohinu fault, Kohuku fault,
snd Kealskekua-Kaholo fault system (fig. 2).

Hilina-Kroe fault -~
Uilina faulc system lies along the southerly edge of

Kilauea shield (figs. 2 and 3). It is a zone of sub-parallel,

cn echelon, step-faults trending parallel to the east rift zone
(N7SE to N85E). Displacement is "down to the ocean” with a vert-
ical separation on the.order of 2,000 feet. Hilina fault is a
typical tangental fault and is one of the only two active tangental
fracture zones on the island., Generally, the scarp (Hilina Pali)

is visible from the coastal road to the west of Kalapana and

south of Kilauea crater. It is 1,000 to 1,500 feet high and

has been active throughout the history of Kilaoun. Leocally,

it is mantled by recent volcanics of the 19601s crantive phase,

A mass of earthaquike swarms occured along the zone during the
period March through April of 1952, UNo surface activity occom-
panied these swarms, However, swelling of Kilauea summit indicates

that volcanic activity was present at challow depth,
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Tominno-Kaoikl: foult .- _
lonuapo -Kaothi fault system lies along the northern flank

of Kilauea shield and separates Kilauea from Mauna Loa (fig.2).
It is a typical tangental fault, Displacements are generally
"dJown to the ocean" along a series of en echelon faults, Vert-
ical sevparation has not been determined but 1is greater than 1,000
feet, This zone behaves as a buffer between the two shlelds.
hen summit swelling 1s oceuring on Killauea, that slde 1s raised
by as much as fifty feet. Conversely, summit swelling of Mauna
Loa displaces the northern block upward. Thus, thls fault may
best be described as an activated-joint system that compensates
for expansions of the two volcanoes., The pali parallels the

voad from Kilauea croter to Honvapo. Lavas of the Kahuku vol-
canic scries are exvosed along the scarp and it is mantled

by the Kau volcanlcs of Mauna Ioa., A serieg of earthauake swarms
along this system preceeded the 1952 Kilanea eruption,

Uanlohina Frulta.-

—pe

The Woiohinma rotational fault is aporoximately ten miles

northeast of South Point (fig. 2). It trends northwest.south-
east for 4.5 miles and is down thrown to the ezst, Displacenent

i

3 on the order of 50 to 70 feet, This is the eastern bounéry
of a large horst that includes Scuth Polnt. An earthauake

on Aoril 2, 1868 destroyed the town of Wolohlou and friccovad

a great mudslide. Dateral displacewent offset the old Walchinm
road by ten feet,

Kahuku Foult--
e Kanulu fault is approximately one mile west of South
Point (fig. 2), It trends ten miles inland alorz a north-south

&

directlon and is down thrown to the west. It's seaward extension
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can be traced for 18 miles by a bathymetiic escarpment. This 1s
the western boundry of the horst described above.

Kealnikekua-Kaholo fault--
Keolake-Kaholo fault system lles alont the Kona coast

between Kealakekua Bay and Milolii (fig. 2). Kealakekua falut
zone lies inland of Kaholo fault and is north-south: trending,
parallel to the coast, and "down to the ocean'", It is of the
tangental type. Kaholo fault is the same type., No historic
actlivity has occured along this fanlt., Kehuku lavas are exposoed
in the palil,

Fow major earthquakes have occured on Hawall in historic
time. However, the Kealakekua-Kanolo fault has been responsible
for danmage several times in recent history. In 1929, quakes
along this zone comsed extensive damage in central Kora, A
great guake in August of 1951 caused extensive damage along

the Kai-Kona coast and was felt all across the island(fig. 4).
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Jerry Whiteford

HAWAIIAN CULTURE

The Hawalian Islands, often called the "Crossroads of

the Paciflic", are a natural meeting place of East and VWest,

It has a mixture of many cultures, Its citizens can trace

thelr lineaze bdck to nearly every area and major culture re-

gion of the world. In ancestry they include, Janspese, Hawai-

lan, Chinese, 8panish, German, Korean, Puerto Riecan, Filipino,

Portuguese, Indian, Somoan, and Anglo-3axon,

Hawall was naned for Havaikl, the legendary homeland of

the Polynesisns, The early history of tawall 1s shrouded in

mystery for the Polynesians had no written language.

In anclent dawail, religlon had a leading pact in cone

nunlty affailrs. The anclent lawalians had many gods,
them, Kua, God of War, Lono, God of isrvest, Pele, the volean
in other

i

zoddess, and Rane, the God of Life, In Hawali, =

varts of Polynesia, the Kepu (Tobu) system was o central

Tlgure of religion and life,. The Kavu system had rany rules

for conduct. It provided morals and soclal orannization,

Gorme Keous stated that certaln days were sacred and others that

a commoner must not stand when a chief was present, The

Hdowallan Kapu system also stated that women must not cat with

men snd women were a2lso forbid to ecat bancnss and coconuts,

+
&

e

Cn Jaruary 18, 1778 Cantaln Jawes Cool of *hs British

Navy discovered lawall by accldent on hils way fron Tanitl to

worth America, Codk named hiy discovery tha Sanduich Islonds

in honor of Lord uandwich, the head of the DBritish Admlralty.

As forelgners began to arrive they enriched :iawaili in



many ways, They brought horses, cattle, turkeys, soats,
fruits such as the guava and manzo, and a variety of plants,

Cn the other haﬁd. forelgners also brought to Hawall many
diseases, among them smallpox and nmeasles. The Eawvailan
population, who had long lived in 1lsolatlon, had no inmunity
to these diseases. The Hawallan populetion, estimated at
about 300,000 1nl1?778 fell to about 135,000 in1819. In 1850
it fell to about 85,000 and in 1890 down to 40,000,

During the mid 1800's plantations began to control much
of the land in Hawali, Sugar.cane cultivetion during that
period expanded so rapldly that workers had to he brought in
from Japan, China, the Phillplnes, and other places to create
an adequate labor force,

Currently, the ethnic composition of Hawell 1= ag followsg

Caucasians 24,05

Chinese 700
Filipino 12,05
Jarnsnese 37.0%
Eawailan . 17.0%
Others 3.0/

"Today few pure-blocded Hawallsns exist, and the anclent

Bavellian way of life has almost vanlshed, EBEut the spirit of

anclent Bawall stlll hovers over the islsnds in the nany vavallan

words still i1n use, in *the relaxed pace of living, and in

the zentleness alive 1in every spoksn "Alohat ",
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Petrocynhs in Hawnaii

The Island of Hawaili has more drawings carved into its
rocks than any other area of equal size in the world. The art
of makirg these petroglyphs, since they resemble those Ffound
in other Pacific Islands, wag probably brought with the first
Hawniilsns from their Polynesian homelands, The earliest pe-
troglprhs were carved over a thousand years ago as a magical
insurance of long life and personal well being, These con-
sisted of shallow holes and simple stick figures. The place
of greztest "mana" and the center for the piko cevemony was
a low pahoehoe hill, covered with thousands of petroglyphs,
called Fuuloa- 6r "Hill cof Long Life," The hill is located
in Panua-nuil Puna, ?2 mile N#¥ from Chain of Craters Kalapana
Road, about 1?2 miles frem the shore along the upper trail
from Kealakomo to Kalapana. Here families firrem Hawall and near-
by islands would carve a hole for their children's pikog (um-
bilical cords) and leave them overnight; if they were gone in
the morning the babies were assurcd of a lcnyg life, If tlhere .
were many children in a family, the holes were arvrransed in a
circle, Ore circle contained 62 holes! The stick fisures of
Fuuloca are usually family groups;

Fatrer Mother-with cnild

O

by



Perhaps $? and fa denote twins and triplets.

The most active time for petroglyph making was just before
Cook's dizcovery of the islands in 1778, The Hawalins had a
well developed system of upper treils connecting the coastal
villages and would leave a tally of their travels =t the rest
area along the way. A circle with dots meant that 2 party
of four hazd traveled completely around the island, A semi-
circle with dots s+ meant three had travelled as far as the
petroglyph marker and then returned home, Once a year the
trails were used by the tax collectors. At Puzko, ( in Lala-
milo,South Kohala- about Y, mile south of Kapanian Point and
200"~ 500' inland at Paniau)} the pahoehoe is cocvered with secveral
thousand petroglynhs commemorating tax collecting time, Collec-
tors carrying Lono sticks followed by marching soldiers, ?%“ 5

oy

athletes of the accompanying games, surfers fightﬁr:%}‘ |

"
i

and runners., ¢

The last petroglyphs, many of them names and dates written

in English- as taught to the Hawalins by the missionaries- were
made in the 1860's when the isolated villages and old foct trails

were sbandoned, At Ansekocralu, in South Kohrla-en the boulders

at the edge of an aa flow- alorg the trail frem Tuako to the
border of Waikoloa, are four succesive stnges of petroelyph mar-

kines, The oldest are the stick figsures into which erosion has



cut most deeply., Next are thé more complex muscled figures
overlapped by carvings of sailing ships and guns- implying
post-contact. The youngest petroglyphs are those written in
English, Only relative dsting, of the earliest retroglyphs,
is possible since the =zge of the basalt on which the petrcoglyphs
Are drawn can't be accurately determined,

Most petroglyphs are carved an inch deep into the rela-

tively soft outer glaze of pahcehoe mounds, Turtle Cavem

lecated in Kauhuhuula Kau, 2 2 miles NNE of Pahala betwecen

Wood Valley Road and Volcano Highway in Piikea Culch- is a

lavs tube with a two foot dome resembling a turtle's shell,

This dome on the cave floor formed by the hardening of a lava
N

bubble arcund which the lava flowed out of the tube, The petro-

. glyvhs drawn in the whitish powdsr plas*ter like coating of the

O

tube walls contrast with the dark inner pahoehoe,

Petroglyphs are also drawn on the faces of bculders; cliffs,
and along beach shelvés. Thege hard surfaces reguired the use
of a hard basaltic cutting tool, TFirs®% s sketch was scratched
onto the face of the rock, then small holes were pecked along
the lines, finally the spaces between were pried away, The
small petroglyphs took at least a half hour to make zo that
they aren't just decodles in the rceck, Thzy were capvved ==r og
previously stated for magical reasons, tallics, and Tor cormensr-

o

ating events., Legend has it that some of the cetrogslyrhs were
made by Menehunes which were like leprechauns who left prints

in the night,

1l



Mike Tacsik
HILO-KALAPANA CONES AND CRATERS

We are fortunate to have 1n this area five different types of
cones. They are ash, tuff, clnder, cinder+spatter, and littoral.
Without getting too detalled 1t will be shown how these five diff-
erent types can be formed from baslcally the same type of magma.

Most ash cones are formed by exploslons that are termed hydro-
magmatic. This type occurs when sea water or ground water that 1s
very near the surface comes in contact with the magma, causing ex-
plosgions of steam aﬁd what will become alrborne fragments of magnma.
Being near the surface, the exploslons shoot these fragments out
at relatively low angles causing a broad cone with wlde shallow
crater to form as the fragments cool and settle back to the ground.
The cooling of these fragments 1s rapld and the regult 1la a pale
brown type of glass called slderomelane whlch 1s about the unstabl-
18t of the generaily unstable basaltic élasses. Over a period of
years the slderomelane, with the addltion of water, changes into
‘palagonite. With this change and the additlon of zeolite and cal-
eite cements the unconsolidated ash cone becomes a consolidated
tuff cone. In this area, Kapoho cone 18 of the tuff varlety while
just across the road, less than one-half mile away an unnaned cone
from the flow of 1960 is of the unconsolidated ash type. It will
be interesting to compare the two.

The cinder cones and the clnder+spatter cones form when ground
water and magma meet at depth and comblne to create 8 phreatlic ex-
plosion. Being at depth magma laden steam rigses through a long
tube to the surface and is shot almost directly upwards. This re-
sulte in a cone that 1s generally taller, thlnner, and more symnet-

rical than those of hydromagmatic origin. The clnder cones, being



unconsolldated, form at angles near that of repose but the partly
cemented cinder+spatter cones can form at a sllghtly steeper angle.
The material 1in these two types of cones 1s a basaltic glass called
tachylite and 1s the result of slower coollng than the type 1n ash
and tuff cones. It appears very black and 1s more stable than side~
romelane.

Littoral cones form when aa lava flows enter the sea. Due to
the fragmented nature of aa lava, the water 18 able to psnetrate
into the bhot central part of the flow and steum explosions send
clouds of steam and lava particles into the alr. The particleas cool
and settle back dovwn, some landing in the watsr, some onto the flow,
others on land where they may form 1nto cones (often two, one on
each side of the flow). Little or no crater may exlst at the top
and if there 18 one 1t 18 due to erosion and 18 not an sxplosgive
opening. These cones are very suscephtlble to wave erbajon and thefe?
fore do nct remaln very long except under unusual clrcumstances.

The erodednmaterial may collect in the form of black sand beaches 1f
the condltlions are favorable. We wlll see Kaaskepa cone, approx-
imately seven road miles south of KXapoho.

The craters 1n ocur area are found along the east rifi oflKilauea.
They form on the tops of parasitic shields in much the same way that
calderas form 1.e. from a lovwering of the magma level and collapse
due to lack of support. The road parallels the east rift from
Poholkl to Kalapana and 1s at a distance of about three mlles. The
shields that the craters are in may or may not be obvious or visable

from the road.
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llistorical Volcanolog:
Barbhara Dcacon

HILO

Location
Hilo Bay lies at the intersection of the slope of

Muana Loa with that of Muana Kea to the north (figure 1).
The Wailuku River flows along the edge of Muana Loa lava
flows where they intersect the slope of Muana Kea. The
city of Hilo sits on Muana Loa flows, most of which are

less than 2,000 years old,

Geology

Muana Loa eruptions occur mainly in the summit cauldera
or along one of the two major rift zones (figure 2). The
one that concerns Hilo is the one extending east-northeast
from the summit (figure 3). It heads directly toward the
city. It is approximately a mile wide and lies at the crest
of a ridge formed from its own extrusgions, The flows
occuring neaf its south edge flow away to the south but
the ones near the north edge, below the 11,500 foot altitude,
flow into the Wailuku River valley and flow directly toward
Hilo.

History

In TABLE I, the major eruptions that took place along
the northeast rift zone of Muana Loa are listed wibth the flows
that were directed toward Hilo indicated. Thevre were five
of them between the years 1850 and 1950, and one actually
entered the city itself, This was the one in 1831 and it has
been calculated that if this flow had had the same volume as
the 1859 flow that poured down the northwest slope, it would
have filled Hilo Bay. 1t stopped erupting before it even
reached the coast.

There are three small cinder cones within Hilo itself,
the Halai Hills, but they are auncient and very little activity
has taken place on the lower section of the rift (below
6,000 feet) in recent times. There is one vent that was

active between 2 and 4,000 years ago, but its the only one that
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TAULE I
Northeast Rift Flows: Muana Loa

DURA - REPOsSE SINCE ARTA OF VOLUME OF
o) ’l‘IF)N _ ALTITUDE WAST ERUPTION  I'LOW LAV
o (days) (months) (mi®) (-x 10 ydsjl
1852 Feb 17 21 8,400 6 11,0 140
#1855 Aug 11 450 10,500 (?) 41 12,2 150
1880 Nov 1 280 10,400 6 24,0 300
*1881 - - S - - 250
¥1899 July 4 9 10,700 38 16.2 200
¥1935 Nov 21 42 12,100 23 13.8 160
#1942 Apr 26 13 9,200 20 10.6 100
TABLE II
Kast Rift Zone Flows: Kilauea
*¥71750 ? memeee o 1,700 - 1.5 19,5
#1790 ? wwmww --  1,100- 750 - - B.SZ 33.27
*18L0 May 30 26 3,100~ 750 - 6,60+ 281
1884 Jan 22 1 -60 - ? ?
1923 Aug 25?7 1 3,000 15 0.20 0.1
*1955 Feb 28 88 150-1,310 3.9 6.1 120
#1960 Jan 13 36 100 0.8 bt 155
1961 Sept 22 3 2,600-1,300 2.2 0.3 3
1962 Dbec 7 2 3,250-3,100 1h,b 0,02 0.43
1963 Aug 21 2 3,150-2,700 8.4 0.06 1.1
1963 Oct § 1 2,750-2,300 1ol 1.3 9
1965 Mar 5 10 3,000~-2,300 17.0 3.0 23
1965 Dec 24 1 3,150=3,000 9.5 0.23 1.16
1968 Aug 22 5 2,900-1,900 1.3 0,01 0.05
1968 Oct 7 15 3,000-2,100 1.3 0,8 9
1969 Feb 22 6 3,100-2,900 4,0 2.3 22
1969 May 24 (a) 3,150 2.0 4.8 greater
than 1

(a) still in progress December 1972.

has been found.

Of the five lava flows, two have been prevented fxrom

entering Hilo by bombing. This method was first sugguested

by L.A.Thurston and later developed by T.A.Jagger and R.MH,

Finch. The 1935 flow was halted in its advance toward Hilo

by bombing the main lava tube. This collapsed the roof

and the lava flowed out the opening, running beside the

older flow. The old toe stopped its advance within two days.

The 1942 lava flow was diverted by bonbing the natural

levees of an aa river (built by constant overflowing of

its banks by the flow), and allowing the molten rock to use

other paths.



PAHOA--KAPOHO

Geology
The flows that concern this trip in this area arec all

from the east rift zone of Kilauea. "This zone is marked by
thirteen pit craters and there are more than 60 small cones

between Kilauea cauldera and Cape Kumukahi,

History
TABLE IT lists the major eruptions that took place

along the east rift zone of Kilauea. The flows we shall see
will be the two oldest found from Kilaunea, 1750 ? and 1790 .?
flows, and the 1840, 1955, and 1960 flows.

The explosive cauldera eruption that took rlace around
1790 was witnessed by Keoua's army, He was at that time
chief of Puna in southern Hawaii. When the offerings to
Pele that they had gone to Kilanea to give only resulted
in more violent explosions, Keoua ordered his army (which
wvas composed of warriors, women, children, and domestic
animals) divided into three parts to proceced down a certain
trail. The first part procesded unharined but the second
was apparently caught by a cloud of poisonous gas that
caught them unawvares. 7They were found by the third part
who only found a few pigs alive. They had evidently survived
because there was breathable air near the ground oxr in
hollows below surface level.

The 1840 flow procceded daily, by 6 wmile intervals,
to move along the east rift zone til on the fourth day it
flowed from fissures 18 to 25 miles from the crater and it
entered the sea. 1t crosses the road near Pahoa,

In 1923, no lava flowed but several cracks opened and
then closed again in the Kapoho area., These reports are
commonly disregarded by geologists but there is a photograph
showing where a cow fell in one and was crushed with only
its leg remaining above ground level.

The 1955 earthquake proceeded northeast from a point

five miles east-southeast of Pahoa to the small village of



Kapoho, then re-~erupted southeast of there: It began as a
series of earthquakes that accompanied the swelling of

the Last rift begining with 25/month and building up to
700/day. On March 1, it broke through a crack in the Pahoa/
Kapoho road and there were subsequent fissures that proceeded
through a section of the wvillage. An ancient low spatter ram-
part protected the main part of the village so there was
little actual damage, The flow did not rcach the sea in this
area. On March 12, new eruptions proceeded west from a point
two miles southwest of the first outbreak, Three flows
eventually reached the sea and the roads from Pahoa to
Kalapana and Opihikao were both destroyed (the people of the
two villages had been previously evacuated because of such

a potential outcome).

During the eruption, the development of a pit crater,
from inception through completed structure, was observed
and recorded, '

The 1960 eruption began in 1959 with the eruption of
Kilauea Iki. By January 10, 1960; the earthguakes were
concentrated in the Kapoho area. The village was located almost
entirely within a graben formed by cracks, on the south side,
from that eruption and cliffs on the north formed by the
sinking of the ground south of them almost 50 feet. HMost
of the sinking had been done before the 1960 eruption, On
January 13, fountains burst forth + mile north of the village
and the lava flowed down the graben into the ocean. It
entered the sea on the north side slowin the flow from that
directiom and forcing the lava to flow south along the
beach, The graben eventually filled and overflowing lava
destroyed the village despite the walls that were constructed
to prevent this. One was only prevented from protecting
the schoolhouse by the swelling of the earth on its other
side and the lava breaking through the new opening. Its
success if this had not occured is desputed.

Also desputed is the success of another wall they

built to save the lighthouse on Cape Kumukahi. The lava

33



flowed right up to the base of the lighthouse but the wall
of the base remained intact. Several beach houses were also
saved and some believe the walls diverted enough of the lava
to accomplish this and if the walls had not been there the
houses and the lighthouse would have been destroyed.

This eruption added approximately 4 square mile to the
island of Hawaii.
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VOLC/ANMIC LaANDPCORMS = THL HILANULA CALUBERA

The Kilauea Caldera was formed by the collapmse of the summit
of the volcano, because of wecakening by the molten rock, or by re-
noval of the magma., The collapsed area is about threce mniles long
énd two niles wide, and is about four hundred feet deep at its
northwestern edge. The walls of the caldera are generally stecp,
excert in the northeast, where they have been step—~faulted, and in
southwest, where the £illing of the caldera floor has overflowed
the walls,

In the southwest portion of the caldera floor is Halemauwmau,
the collapsed crater of a very flat cone. It is about a2 half mile
in diameter and about two hundred fifty feet deep below the caldeca
floor. This has been the main area of activity in ilauca in the
last 150 years, and is responsible for most of the flows on the cal-
dera floor,

[Many unusual landforms can be seen on the Kilauca caldera
flooxr, most of which can be reached by the Halemaumau frail. The
two and a half mile trail starts at the iark Headguarters down the
step-faulted wall to the caldera floor, and sacross the flows of
1971, 1954, and 1894 to the edge of Halcmaumau, Some of those
landforms that can be seen are: Panoechoe ﬁl]th£iﬁ— Formed by the
pushing of gas up on the overlying vplastic shin, Several can be
seen on the 1919 flow to the north end of the caldera.

Tutulue (lural Tumuli)- large, oval, dome shaved mounds of pihochoe
lave fornod by a neaving up of the lava crust, Some on tne caldera
floor can be un to forty feet high. Driblet Soire - vhen lava cones
up through cracks in the tumuli and becomes welded into o spatter
heap several feet high, A Hornito is a larvger driblet soire,

ure iddges - Tumuli that arc longer avnd narrowel

;, - Vents from which gas only is avolved. The gas is mostly
W minor amocunts of sulfur and other gJascs, Sclintaros
usually dice out after several months but there is usually one
gresent in Halemaumau,

GECLOGY CF KRILUb:

The rocks of Kilauea are divided into two serics The Lirst
is the lilina Volcanic Series which is capuved by Lahdlu as5he The
iiilina fLeries os bhelieved to correspond to the lLiahuku oevies on
Mauna Loa.

The I'una Volcanic .eries which overlies the 1
youn.er of the Nilauean rocks and ieg corclative wi
Series of ilauna Loa. Lava flovs of it Ka'u and v
along the boundary of the two velcanoces.

Bboth the Puna and the Hilina are composcd of panochoe and aa
flows ol tholeiitic and olivine basalts, occanite, cinder dnd spatter
cones and ash deposgits. “he liilina dcrlcs 15 oxpogscd enly in

fault scorps alonq che southern coosst n the Hilina .ali., .bout
1,000 feet of successive flows arue so exposed, The flows are sep-
aiqt“u by a few thin beds oi jlassy Luff. .. sinllar scction is
cxposed on the seavard face of L'uu [lavukapu.

1hata .Ufl is the



For the most part it resembles the outcrops found on tMauna Loa -

a sandy to silty yellow, glassy ash. BRut in Hilina Pali are found
abundant coarse beds containing Pele's tears and puniceous lapilli,
The Puna lavas werc almost entirely crupted along two rift
zones which extended castward and southwestward from the sunmit and

from vents in the arca of the present caldera. The entire inner
caldera floor is covered with lava erupted from this century. In
the immediate area of the caldera the surface flows are nuantled with
an ash deposit. #Along the southwest rim, the deposit is 10 fecet
thick and on the southern edge it is more than 30 feet in thickness.

The Sast Rift Fone of Kilauea extends cast northeast from the
faults in the southwest rift zonc 28 miles to Cape Kamukahl and
at lecast 70 more miles bencath the ocean. The Rift Zone and Kilauea
are linked by 7 pit craters, ‘This row of craters is crossed at
right angles by the boundary faults at the southwest rift zone,.

Lava beds in the caldera wall slope auvay from the caldera and
priject into the air where the caldera is now. This would indicate
that either the caldera was once very small or may not have cven
existed at all. {ilauea summit was composad of several small
coalescing shields, one occupying the position of the present
caldera, another is still visible on the east edge of the caldera.
It's summit collapsed to form Kilauea Iki.

LEGENDS

The early Hawaiians incorporated in their legends various )
theories to explain the nature of volcanic eruptions. Most of these
lezends involve the great goddess of fire, Pele and her sisters
and brothers, These gods, goddesses, and ghost gods in the Pele
familv alwost all had their home in volcanic fires and were connec-
ted with all the various natural fire phenomena such as earthquakes,
eruptions, swmoke clouds, thunder and lighting. rPelets brother
Kamohoalii and her sister MNamakookahai belonged to the powers of
the sea., according to legends Nanakaokahai, a sca goddess, hecame
Pele's most bitter enenmy fighting her with floods of water from
the skies and the oceans.

T"he ancestor ghost gods (au-makuas) werc supposed to have
been sent into the family by sacrifices. .hen dedth came anonyg
the iawaiians, a part of the body of the dead jperson would be
thrown into Kilauea. It was said that the spirit also went into
the flame and found a permanent home. ‘'he spirit becane & Fele-
au-makua (encestor ghost god of Pelel,

pele's home was in the fire pit of the Kilaueda volcano, and
all the eruptions of lava have borna hor nanc. The wora "voele"
has been used with threce different definitions. Tele the fire
goddess: Pele a volcano or fire pit in any land; and Pelec an erup-
ticn of lava.

liany of the legends of the area svrrounding ililauea are thought
to Le basced on actual historical events but few can be verified,
llowever some of these legendary accounts are of actual events
wiose remnants can be seen today. ‘There arce two of these legends
mentioned in Macdonald in the chanter con liistorical Lruptlons.

One tells of Chief [lahawali from ilauai who came to llawaii to cha-
llenge lFele to a sled riding contest. The Chiel's arrocgance angered

Bk



l'ele , and as legend goes Pele stamped violently on the «round,
The hillside opened and a flood of luva burst forth chasing the
Chief down into the valley and into the sea killing many people on
the .ay. Rocks scatteredalong the bank of this old channel are
pointed out as the pcople and remnants of the houses destroyed hy
ele as she tried to kill the Chief. Kahawali escaped to Oahu but
Pele stood on the beach hurling hot rochis at him which the natives
say can still be seen on the bottom of the sea.

One of the cindcr-and-spatter cones on the cast rift zone in
Puna is named Kaholua o Kahawali (Kahawali's holun slide), Extend-
ing from there to the ocean is a line of small spatter cones that
marks the path Kahawali took running from Pele,

Other kahunas (priests of power) came to Havaii to avenge
Kahawali and challenge rele, all were killed but three of these
priests left their names to some localities near Kilauea, Uwekahuna
was a high hill on the northwestern side of the crater, overlooking
the fire pit and the region arcound Kilauea. Kawau-ca (the fiery
current) was the name given to a precipice in the walls of the
crater. Ialemaumau (house of ferns) had his house upon a precipice
in back of the present Volcanic House, From there the name has
been changed in reaning and location to the lava pit in the living
lake of fire in the southwest part of the caldera floor. Through
the last 150 years Halemaumau has been the main focus of surface
activity of Kilauea..

The mention of fires, flowing hot rivers, bubbling lakes and
deep pits in the legends of Kilouea shov the forces of nature which
terrified the Hawaiians for centuries and have made then build up
legends arcund these terrors. The lack of Kknowledge of the scicnce
of the earths structure created a demand for a special fire goddess
to take rank among the other gods worshipped by the early Hawaiilans,
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KILAUEA CRATER AREA

For the mineral collector, the area around Kiluea crater does
not have the variety nor the quality of minerals as some of the
other islands or of some areas on the island itself. However,
obsidian can be found in quantities of a variety known as

Pele tears. Pele tears are small black drop-shaped pellets
ejected from the volcano during eruption, They can be found

in the ash deposits on the southwest of Kiluea Iki Crater and

at about the 11, 200 foot level al‘ong the Mauna Loa trail, The only
other mineral of note is olivine and when found in sizes and quality
of gem worth is known as peridot. Large crystals have been
found in the ash around Halemaumau Crater and also on the

Mauna Loa trail for a stretch of about 2 miles below Pau Ulaula.

Since most of the rocks on Hawaii are extrusive, it might be

worth a side triII) to see a small laccolith, Laccoliths are
lenticular bodies intruded parallel to bedding, more succinctly
described as pregnant sills. One well formed laccolith can

be found on the lower wall of the northeast side of the Kiluea
caldera at Uwekahuna; it measures about 940 feet in length and

90 feet in width and is composed of porphyritic olivine-rich gabbro.
Several other similar, smaller structures can be found on the
floor of Kiluea crater about 1/4 mile east of Halemaumau

and on the side of Mauna Iki shield.

There are several trails and roads around and across the
Kiluea crater. Strating at the Hawaii Volcano Observatory and

travelling counterclockwise, we find examples of tree molds.
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These features result when the advancing lava solidifies around a tree
trunk and the trunk is then burned away or otherwise removed,
leaving the hollow mold hehind. (Better examples of this can be
seen along the road between Pahoa and Kapoho.) Next is
Uwakahuna, the site of the laccolith and the on to Halemaumau.
North of Halemaumau is a trail leading down to the Kau desert
and I strongly recommend a trip down to this desert. Kiluea Iki
and the Thurston Lava Tube are on the far west side of the
Kiluea caldera. The Thurston Lava Tube is supposed to

be spectacular; it can be followed for about 1/2 mile into

the side of one of the craters. This feature resulted from the
crusting over and solidification of the surface of a lava flow

and the subsequent draining of the lava.

Finally, south of the Kiluea area along Chain of Craters
Road is Puu Huluhulu and Mauna Ulu, where we will be
given a personally guided tour by Dr. Peterson of the
Hawaii Volcano Observatory. And if we're really lucky

we may see Mauna Ulu in action!!
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VOLCARIC HISTCxY OF ALLAUBA ON HAJAILL

Kilzuea is a shield volceno built up zgrinst the cast
flank of Msunz Loa,with a summit caldera 2 12 by 2 miles bordered
by fsults and fault blocks forming steeo cliffs.The caldera floor is
covered with many lave flows and contaias 2t its south-west ed-e
cnother collapsed crater,a virtuszl fire pit, Helemzumau. This seems
to be tke vpoint where the vrincipal lava conduit of Kilauea reaches
the surface.
1790~ Apparently the first recorded eruption. This was & violent steam
exvlosion caused by ground water entering the zone of heated
rock.lt is memorable because of 1ts unusual violence.
Since that time all'eruptiohs except one other have been lavs flows in
the'caldera ond on the flsaks of Kileuez-ia the two rift mones
running aorth-ecst and south-west from the mzin crater.
The volcano hes been extremely active with eruptions oractically
contiauous.The following flows have been mzoped:
1332~ Thin vahoehoe
1377- nahoehoe and some svatter
1379- thin nahoehoe
1332-1335 vahoehoe
1333-1339 thi.: oahoehoe
1322-1394 onzhoehoe and a=
1913-1919 nzhoehoe,lavatubes snd oits foraed
1921 pohoehce
1924— Prior to 19-4 there wac a continucusly risiaz end folling
liquid 1lava leke in Helemsuanu nit.Prom Jon o Loy 1724 the

loke cupsided seversl 10w I't, and mony eczrthcuckes ond tremors

H|



suggested movements of mogm. awey frém its reservoir under the

oit into the egst rift zone. In May,when the vit was about 600 3t

deeov, enormous exvlosions occurred, throwinz out huze clouds of

dust and blocks of rock cconsisting of old leve. The wells of the

pit caved in enlerging it to 3000 ft. The dork cloud lasted for

obout 7 days &end weas then repleaced by white stemm. After

Mzy 24 the exnlosions subsided. It seems that the move-cnt of

megma towcrds the erst rift away from the crater csused the

collapnse of the v»it, and ground water hitting the very hot- pive

walls was turned to steam causing the exvlosions,

The 1lava lake - had disappeared,leaving a vit 1300 ft deeon,

1924-1934 3Several cruptioas filled the floor of the pit,but did

not leave a lake.

1952- After a fairly quiet time Halemaumau eruovted agein through

a fissure and filled with thin lavae flows 1o 460 ft below the rim.

1954-1955 Eruvtions started in Halemousnsu in May,moved across
Kilauves crater to Kilauea Iki,into the ezst rift zone, and
sent 3 lava flows a1l the way to the ocean.

1959- A crack in the wall of Kilaues Iki ovened uo, sourting lava
fountaias and filling the flcor of that croter.The activity was
intermittent with the leve draining beck out zgeoine. The fountail..
at one time grew to 1900 ft-a svectoculer size- buill o svatter
cone and threw oumice 1/2 mile from the vent.

1960- Lev: erupted frem the esst rift zone and flowed to the see,

destrcying a village,but adding 500 acres to Hawoii.

v~
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HISTORICAL VOLCANOLOGY OF KILAUEA Bill Harms
VITATTIA-~1961 to Irosent

1951

Tah, & Mar,-— Small eruptions pmrtlv filled the plts formed by ths collapees in

Co

1950 in {'1lemaimmau,

Julir=—= Turther ernptions'completely £illed the pits thus establishing ngain a
flat floor in the crater,

“apt .=~ 13 small flows occuring over an arca 12 miles fn length aleng the east
rift zone hevond Napan Crater., A volume of lass thon 2,000,000 cubie yards floved
cut but subsildence of the ”Wﬁfﬁ’ﬂtOW indicated romovsl of 70,000,070 cudle rards,
The major portisn of the magma rst have been injectad into rlft fl?TUrBS pelen
the SUPdeB. This 4 th ernntion in a single year cmastituted o record fov
froquency of eruption of a Hawaiian voleano dlrln" historiec tinz,

1962

’—u-ul
Tog.m= & enall flows along the east rift zonn £i1led Aloi Crater 40 ft. but most
Grﬂlnod back dowm leaving only 6ft, flow. Caused mony cracks and die rlacement
of the eznterline on the Chain of Craters Rrad.

1963

July-Ang.-- Tarthquakes and again movement in the east rift zone, Chain o
mOwd aihplaced Lft, horizontally and 2ft. vertically. Small eruption i
Crater, -
Cet == &mall eruptions in Nap“n Crater, 2 miles NI of Uapzu Crater 2 flows
formed with one flow reaching nearly 8 miles, Total activity lasted 30 hours,
1663 eruptions totﬂlﬂd 500,0“0 ceubie vards, It scemed the rift zone was so

full it leaknd at the weak points.

1955

Mor,—- Toleanic tremors and the summit of voleans brezon to sink therefore magma
was sgnin moving into the cast vift sone Zruntionas bogan in a serles of fizeures
over = total distance of 8 milas through Thkgopuhi and Hapau Crateors

20,000,000 cuble yards of lava floved in &% honrs making a pool in Awuno“uhl
urzter 250 ft, deep. After a faw davs of wesl activity, the cashern vents ctopped
an? the fountaining in Makaopmal grestly inereased, ‘lhen the lava pecl roaohnd
340 ft. of dopth the vents were coverel and o 1n+a1L-n\ ceased, love drained
back in the vents leaving a pormuncnt lave €111 of SQOFL.

Nov, 1967 throu fnz, 1058

Tava fountiins baﬂan along a V=3 lin=s crross the floor of Hulemworad, There
wore altnrnating poriods of fountaining and lava-lzle Lﬂ*ivw+y with pariods of
drainbhack for 3 months, In Tob, activityr poocad ond omlive flaar
hezan to rise ab an averags eatn Tetwl Fill of Lhe orotew s LLOFE,

A
Thig whola poriod of zetivity Jﬁ#'“f ?; J“vs, the second lerg

2

tima Tor continuous activity for | Ty lonpdet rag 254

107N

A

Ao oo . : o aed 4 R R .3
Foh,—= Activity began again along the =ast rift zens with flovs ecovarirg 3 miles of
thy Chein 5° Crators Pead, The top ¢ dilanea deflaked indicabicg afS il 8onal

getivity migat cceur along cust »ift zoan.

Viyem lova acain Tlowa frer the cast vift over the Chidn af Craters Poad and

PR S |
€

into Alea Cruater.
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Junt—— after 2 weokr of quiet acecompunicd Wy ewelling of Hilausn, lava fountainirg
S00TE, bi;n comraniend aldng o Clasure tetyesn Qdel o Alep Craters, Tor the

naxt £ou months thare wers sltermating poriods of elrommyz netivify and quiet,

The ””P“utod flous plues spatter and eindors from the © ine tailt o shiceld

cona 1 ~i, wide and AOCft. high callad Tauna Ulu,  Aetivity in huna Ulu continned

with flowa £illing in Alei und Alea Crabers,

.
ety
ot

12703071

lava rosched the sea in Sept, 1970 and in lorch 1971 vith a frent several hurdred

yarde wide °

July 1971-~ Aetivity subsided and the lale lavel in Mooma Ulu mesl2 20004, boleoyw

tre crater rim. AY the end of this total neriod of aectivit: (V040 ’”"1),
appreximataly 300,000,000 cutie yards of luva had boen extruded, This is the

A
largest areunt in Kilauea histery.

Aug, 1971~~ Fissures open in the flcor and rim of Xilauea Caldera., After a hbrief
period of quiet, eruptions began again, Lava eventually crossad Crater Pim Road
and extended 2 miles from its source, This wis only tre second timre in recorded
history that the lava has spllled out of Kilauea Caldera, The first tims was in
1921

Feb,-~ launa Ulu became active again and lava flowed down the east side into shallcw
eprosslcn at the site of the former Alae Crater, Achivity continued throngh

rring and swwer. A new vond opensd at the north edpe of former Alac .
Crater forming a lava lake in the old deprastieon, Aetivity in aloc lova luke

gent onnaelcnal cagcades of lava fleuing intc P:Pa'—ﬂn. Cratar, Troo August

to Cetob:r the Alae lava lake drained t-““w*h loora g 1n& destroyed much

of the FMaulu forest, Activity resnmed again in Alac during late tobcr and

to new small lava lakes were formed, launa Uln cc n! ed actlve.

i
.
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SOUTH COAST

by

H. Brown, D. Grasso, P. McClosky, F. Orsan,
J. Van Auker, S. Van Wagoner

I. Ksoiki Pali

The Pali, parallel with the rocad on the northwest side, is a fault scarp in
lavas of the Kahuku volcenic series. It is partly veneered with later lavas of the Kau
series from Mauna Loa. Kahuku lavas covered with yellow Pshala ash are exposed in swall
kipukas along the scarp. . |

The Kaoiki fault system just north of the highway between Kilsuea and the town
of Pahala forms a serieé of steep escarpments at the base of the slope where Mauna- Loa
meets Kilauea. Evidence suggests that this fault system acts ss an adjustment joint-on
which ;lippage occurs during swelling and shrinking of the volcano. The lower part of
the mountain has been displaced downward.

Steep faulting has produced a series of terraces separated by southeast~facing
scarps that cen be traced for 18 miles, from Bird Park near Kilauea. In places the total
height of the escarpment is more thsn 500'. However, in some parts the eséarpment is
covered by lava flows, and the visible height represents only part of the fault. The

Kaoiki fault system can be viewed from the Hslfway Housc.

II. Kamakaia Hills

Most cones on Kilauea and Msuna Loa are spatter cones because of the fluidity of the
erupting lava, but a few cinder cones are present. The Kamekals Hills sre examples of
cinder cones. They are about 100' high and are located on the southwest rift zone. They

are to be seen on the left side of the rosd sbout 2 miles from the highway.



ITI. Mauna Iki

Eruption on the rift zone 5.5 miles from the cauldera of Kilauea Iki built the small
shield volcano and sent a lava flow 6 miles downslope to the sea in 1920. A shallow intr
sion heaved up the lava into a dome 25' high before the lava burst through the side as

an aa flow.

A trail leads from the highway to Mauna Iki. Northwest of Mauna Iki, fossil foot-
prints in the ash of 1790 are believed to have been made by Keoua's army, one division
of which was annihilated by the explosions of that year. Some of the ash layers contain
pisolites, which are small nud balls forméd by raindrops. A park sign indicates the trail
to the footprints. Mauna Iki is located 2 miles off the highway from the Halfway House,

on the seaward side.

IV. Halina Pali

Near the coast south of Kilauea caldera a grovp ol faults form the Halina Pali.
Vertical displacement has amounted to more than 2,000' in some spots, but the fault scarp:
have been largely mantled by flows of younger lava.

Evidence suggests that the Halina Psli, like the Ksoiki Pali, acts as an adjustment
Joint during swelling or shrinking of Mauna Loa snd Kilaues.

The system consists of a serles of subparsllel faults with a total dowvn-throw on the
seawvard side of more than 2,000'. It hss a maximum height of 1,500'. Pahala ash 30!
thick is exposed in the Halina Pali.

The Halina Pali is located 6 miles from the Halfway House on the seaward side of the

highway.

V. The Great Crack
The great crack from which ceme the lava flow of 1823 extends uninterrupted for 1k

miles along the southwest rift zone. In places the cfsck is ss much as 50' wide.
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The flow of 1823 which issued from this crack rose to the surface and flowed out
quietly. There has been found little spatter. The lava was very fluid and left a
thin sheet of lave up to S' thick. On the top are preserved many lava tree molds.

It may be viewed l% miles from the highway on the left side at the Halfway House.

VI. Turtle Cave

Turtle Cave is located 2% miles north-northeast of Pshala between Wood Velley
Road and Volecano Highway. It is about a few hundred yards off the highway in Piikea
culch. Located in a side cave are petroglyphs. The petroglyphs are a line of human

figures. There are gbout 60 petroglyphs.

VII. Pahala

Near the town of Pahala the remnants of the Ninole Volecsno are covered with more than
50!, of yellowish volcanic ash known as Pahals ash. Remnsnts of the Ninole shield
ave Makaalia Hill and Puu Enuhe. A thickness of 2100* of NWinole lavas 1is exposed.
The hills represent the high parts of ridges that lay between valleys cut by streams
end into the ninole shield. Their tops have remeined unburied by lava flows. They
have a thick sccumulation of Pahals ash, which is 55' thick on Puu Enuhg.

Most of the Pahala ash consisted originally of ash called Peles Hair, Pele's
Tears and fragments of pumice ejected into the air by lava fountains. The once glas=-
sy ash has been largely altered, however, by weathering to a mixture of clay minerals
and aluminum oxides--which explains the reddish brown to yellow colors. As a result

of alteration, it has been difficult to determine the original sources. In the

Pahala srea it is fairly certain that the ash came from Kilauea and Msuna Loa.

VIII. Wood Valley



It is seldom realized that mudflows are among the most destructive phenomena.
A mud flow occurred in Wood Valley in 1868.

In March of 1868 the area experienced heavy rain and the Pshala ash,which exhibits
thixotropic properties ( it behaves as a solid but if agitated if flows like a liquid),
was throughly saturated from the heavy rains. On April 2 an earthquake occurred and
the ash was sgitated and transformed into fluid mud and flowed down the hillsides.

The flow was in two brénches. The smaller branch flowed into Wood Valley. It was
more than a mile long. More than 500 animals snd a village of 31 pecople are ssid to
have been buried.

The unsorted debris is well exposed in the walls of a stream gulley that crosses

the Wood Valley Road 3.5 miles north of Pahsla.

IX. Punaluu Junction
This area is 5 miles south of Pahala. A side road leads ‘'to Punaluu, where springs
" discharge 25 million gallons a day into the ocean from the basal zone of saturation.
Inland are prominant high ridges on an ancient surface formed in Ninole lavas and
eroded by streams. The valleys between the ridges were much deeper and have been
partially filled with later lava flows.

Also at Punaluu on the ocean side is located a nice fishing cove and a black
sand beach.

Some black sand beaches such as Punaluu consist of glassy volcanic debris from
littorael explosions. In the case of Punaluu, the source of the black volcanic glass
sand originated in s single littoral explosion where an aa flow entered the ocean.
There is no continuous supply of sand and the beach will eventually disappear.

Punaluu Beach is a small pocket beach, It is €00' long and T7O' wide and lies

between lava flows at both ends. The beach is composed almost entirely of volcanic
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glass, and the sorting is bimodal with modes of very coarse and medium size. The village
of Punaluu occupies the back shore.
Numerous exposures of lava bedrock and lava boulders occur along sea level as well

as offshore, where they form an irregular natural breakwater.

X. Waiohinu Rotational Fault

The southwest trending Weiohinu Fault extends 4h.,5 miles from Waiochino to the sea.
Faulting has produced sn eastward-facing scarp generally less than 50' high. In 1868

lateral movement of several feet took place on this fault. Every building in
Waiohinu was destroyed and horizontal movement caused the old road crossing the fault

to be offset gbout 10'.

XI. Kshuku Pali

Near the lower end of the branch rosd to South Point the Kahuku Psli is reached
by a short walk eastward.

The sinking of the surface along the rift zone has produced a fault on only one side.
The largest fault of this t&pe is the Kahuku Pali. In some places 600' high the
scarp is 10 miles long and has been traced southward for 18 miles beneath the ocean.

The Kahuku Psli is 2.5 miles northwest of South Point. It is s fault scarp of
the southwest rift zone of Msuna Loa.

Lavas of the Kahuku volcanic series are exposed in the face of the cliff and are
capped by Pshala ash.

On the southern slope of Mauna Loa from Kapapala to South Point a succession of
large and small kipukas exist. These consist of tholeiitic lava flows covered by
Pahala ash. The lavas heve been named the Kahuku series and are best exposed in the
Kahuku Pali.

Near South Point large individual crystals of olivine are found in gullies near



the top of the Kahuku Cliff, They have been washed out of the layer of Pahala ash that
covers the ground in that area., To reach Kahuku Pali turn left on Branch Road (6 miles)
toward South Point near Rockwall,

Along the south shore of Hawali for about 14 miles west of South Point a row of
cinder cones has been built by littoral explosions where lava flows from the southwest
rift zone of Mauna Loa entered the sea. The most recent of the cones formed in 1868

is 240' high and is known as Puu Hou which means new hill.

XII. South Point

Puu O Mahana is a littoral éone 3 miles northeast of South Point., It is the source
of the olivine at the best green sand beach in Hawaii which as been concentrated in
a small bay.,

This olivine is concentrated as sand. The grains are too small to constitute
gemstones but the green sand is highly valued by collectors., The name of the beach is
Papakolea.

Directions to location: "At the end of the road to South Point we turned left
onto a jeep road leading through grassy pasture along the shore.. This was a green
sand area. In every indentation we could pick up small handfulls of this material mixed
with the soil, but we wanted to find a large accumulation. By following the jeep trail
through the pasture we found the green sand accumulation 2-3 miles up the coast where
a great shelf in the bank was eroded away and was covered with the green sand. The best
concentration was at the waters edge., To get there we scooted down a 45° slope in a
sitting position."

Petrified wood has been found at Puu O Mahana on the other side of the small bay
at Papakolea, the location of the olivine beach, Puu O Mahana is about 2.5 miles north-

east of Kalae, the southernmost point on the island and in the United States for that
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matter. Annusl average rainfall is 20". April a&erage is 4".

Puu O Mshana is a littoral cone containing an sbundance of olivine crystals.

The petrified wood occurs plentifully in the uppermost 10' of the cone. The yood
apparently grew on the cone prior to the deposition of Pahsla ash which overlays 1t.

The wood ranges up to about 2%" in diameter and pieces up to 2' long have been re-
covered. Almost every piece has a crusty layer of ssh adhering to it. The colors of
the wood range from tan to dark brown with some cresm colors. The material is 94% 5105,

Sizeable dust storms are seen in the vicinity of South Point and there sre exten-
sive deposits of yellow loess formed of dust-sized volcanic ash blown by the wind from
the Kau Desert.

In some drier aréas, celeium carbonate has been deposited in the lower part of the
soil. The calcium carbonate forms irregular sheets and concretions sround plant roots

or casts deposited in holes left by decayed roots and stems. These are also well known

in the South Point area.

XIII, XTIV, XV, XVI, XVII, XVIII.

This is a series of lava flows which occurred in 1868, 1887, 1907, 1919, 1926,
snd 1950. These were all from Mauna Los (southwest rift zone).

Upon leaving South Point, back up the road to Highway 11; make a left turn. At
Kahuku Ranch (water tank) it is a half mile to 3 craters: Lua Palalouhala, Lua Poai,
and Lua Puali. They are depressions in Kahuku Scarp.

After the 1907 flow, go two miles west to Manuka StatelPark. This is a naval
facility, or was at one time. Turn left onto the jeep trail for 3/4 mile to petro-
glyphs, Continue to ocean 4 miles for ruins and lava tubes at Manuka Bay.

Hookena Beach is a pocket beach 600! long. At either end it is bounded by basaltic
rock. To the south end along the back shore, lava is exposed as a 100' fault scarp.

Sand extends inland beneath a coconut grove., A talus at the base of the fault scarp
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can be seen here., In the back shore area the beach is made up of nearly equal portions
of volcanic and calcareous grains, medium-sized and moderately well sorted.

A rock reef lies offshore and underlies the beach.,

April's tradiational weather in Hawaii is a cycle of transition between winter

and summer. Although never very severe, it can be highly varied,

Temperature 3
Pakao Low 63°; High 87

Kapapala Ranch Low 66°; High 85°
Pahala Low 41°; High 78°

Naalehu Low 63°; High 83°

Precipitation

South Point 5.87; rained 5 times, 3" one day

Manukg 4.00; rained 7 times, 2.5" one day
Pahala 6.603 rained 10 times, 3" and 2"-
Nualehu 6.503 rained 10 times, 2.5" and 2"

Temperature ranges from 58 to 87 degrees, averaging 64-78°,

Precipitation ranges from 4" to 10"; typically small daily storms with occasionally
3" in one day.

Relative humidity is 80%.

Wind averages 6 mph; maximum 20 mph.,
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By Nancy Nellans

Hawaii — gentle trade winds, beautiful’
beaches, lush green plants. Every year so
many people fly and sail to the Islands to
relax in the sun that tourism (the Mal-
ahini) has become the number one re-
source.

But, even in this lazy luxury, "vaca-
tioning” rockhounds can begin to be rest-
less for a rock hunting adventure. What
minerals does one hunt for in Hawaii?

The nature of the rock that makes up
the Islands — all of it volcanic in origin —
makes mineral collecting unlikely. The
chief gem, black coral, is found two hun-
dred feet and more under the Pacific
Ocean. Shells and coral are all located
beyond the sheltering reefs, and any loose
specimens are crushed in the waves before
reaching shore. In the numerous tourist
shops on the islands, jewelry can be
purchased containing stones sold as
Huwaiian “diamonds", light green glassy
particles which are actually olivine, called
peridot as a gemstone.

It i3 olivine that the rockhound can
search for and find in Hawaii in the form
of green sand. Although too small to con-
stitute gemstones, the green sand is
valued by collectors, and its collecting can
make for an exciting adventure. The
Hawaiian “diamonds.” light green glassy
particles which are actually olivine, called
olivine particles are not large enough for
commercial use.

Scooping up green sand requires no
heavy equipment so it is ideal for the



tourist who has flown to the islands. The

only chore is locating the place to begin
collecting.

My husband and I were living on Oahu
recently and, being avid rockhounds, were
chafing at the lack of opportunity for col-
lecting excursions in the islands. Know-
ing green sand was present there, we de-
termined to find some for ourselves,

Diamond Head, the famous landmark
of Oahu, is said to be named for the spark-
ling olivine on its surface, But, this
material is in small quantities over the
entire crater,

The best locations for green sand are
beaches at Hanauma Bay on Oahu and at
Papokolea on Hawaii. At both places the
sand in some areas consists predominate-
ly of green crystals of olivine, separated
out of the volcanic rocks by erosion.

Hanauma Bay is a very popular and
populated beach near Honolulu fre-
quented by scuba divers and snorkel
swimmers, For more golitude and freedom
to search; we chose Papokolea on the
south const of Hawaii. It turned out to be
‘he better locality for olivine sand,

At Papokolea, olivine has been washed
out of a littoral cinder cone formed where
a lava flow entered the ocean. Where slow
moving lava flows into the sea, water may
give access to the hot central part of the
flow, resulting in a steam explosion, The
out-rushing steam may carry with it a
cloud of drops of liquid lava which on con-
tact with the water chill into glassy bits,
Olivine gets its green color from iron and
nickel; the mineral itself is composed of
iron and magnesium silicate.

We flew into Hilo airport on the island
of Hawaii and rented a small car there.
Driving out of Hilo, heading southeast on
Highway 19, we turned onto Highway 11,
at the village of Keaau, Highway 11 goes
right over the most active Hawaiian vol.
cano, Kilauea Iki, and is a very interest-
ing drive in itself. Travel is on a thin strip
of asphalt between hissing steam vents,
This road (also called Mamalahoa
Highway) slants visible down hill as it
leaves Kileaua Iki and heads for the south
shore. The highways are all clearly
marked with road signs, but there ia
only one paved road possible for travel
through the stark black ashheaps,

Southern-most tip of the United Sr,aFes
and longitudinally paraliel with Mexico
City.

Byy following the faint track through the
pasture, we found our green sand ac-
cumulation two or three miles up the
coast where the wind had eroded a great
shelf into the bank and covered it with
that material. This covering went all the
way to the top where we appronphed from
the car, but the best concentration was at
the water's edge. To get there we su_)({tcd
down the 45° slope in a sitting position,
This green sand area is acccssi'blg thro'u;.{h
a private pasture (get permission fll’.‘.)t)
and we passed some grazing cattle, hut its
isolation affords few disturbing human
visitors, We found a tourist rockhound as
well as two local lishermen at the same
cove. All of us managed nicely to reach
the location in small foreign cars although
probably a high-wheeled vehicle would be
even more desirable.

We gathered the wet green sand in

plastic sandwich bags and Lookﬁit home to
dry out. The round trip from H.llo topk _all
day, but was not strenuous since it in-
volved mostly driving.

Perhaps the biypest hazard of the trip

was the wind which could whip sand into
the eyes. We had a wonderlul adventure
and are delighted to have persona_lly .
gathered the Hawaiian green sand which
few collectors possess.

Freh alr and the boautiful sea make the trip

for Hawaiian “diamonds” a memorable occa-
sion.

Shortly after nearing the coast again
and traveling through the village of
Naalehu, we took a left turn which lead to
South Point, Here, too, getting lost was
impossible becausa only one road existed,
but we had along a road map to help
ascertain where we were,

Approximately five miles after turning
toward South Point, we passed through
an abandoned military installation, No
buildings were standing, but cement
foundations and housing pipes were still
present,

At the end of the road (the ocean's
edge) we turned left onto a faint tire track
ieading through grassy pasture along the
shore. Here we were at the green sand
area. In every indentation we could pick
up small handfuls of this material mixed
with the soil, but we were intent on fin-
ding a large accumulation in R cove or
sheltered place,

[t was very windy at this lonely spot, It
was exciting to know we were on the

~n
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[ Aserioas Jorenan or Soreser, Vo, 259 Mo 1ond, PP, 229.230]

GUCURRENCE OF SILICHAED WOOD IN HAWALS
RoT ONAMURY and )0 G0 FORBES

U5, Geological Survey, Tawaiian Valeano Ohservalory,

Hawaii National Park. Hawaii

Silicifiecd wood has been Tound at two localities on the Iand of Hawaii.
Samples have been collected Trom the Titoral cone. Putc o mahana, abont 2.5
miles northeast of Kalae, the southernmost point of the T=lamd and Tromea bed
of ash on the =outhwest =lope of Maena Keao 0.5 mile novth of Kilohana Girl
Seout Camp on the Saddle Road, The writers have nol personally visited the
seeond locality hut lanve veceived samples and inlormation about the occurrence
from Gleun G, Mitchell of Hilo.

Puw o mahana i= a littoval cone huilt Iy the explosions generated when a
prehistovic Lava How from Mawna Loa veached the sea. Tt consists of allernat-
ing beds ol line-grained hasaltic ash aod relatively coarse lithie debris with an
ahundance ol olivine crystals scattered thronchout, Unconformahly overlying
the vitric-lithiic heds of the cone are a ~eries of pactially indorated and highly
altered (palagonitizedy heds of very fine-orained ash up 1o 20 feet thick, This
material is genevally believed o represent resworked Pahab ash. which origi-
milly was produced by Kilavea N oleano, 10 miles northeast, during o pre-
historic era of strong plircato-magmatic activity, The cone is heing eroded by
waves, and a greew =and tolivine) beach of striking appearanee has formed on
the adjacent ‘shore.

On Puu o mahana the silicilied wood oceurs plentifully in the uppermost
W feet of the cone: none las been oliserved in the overlyving weathered Pahala
ash, Tn the locale studied. e wood appears as vertical tubelike conerelions,
many of which branch doswiward aind presamahly represent the rools of sume
lant that grew on the ~urface of e cone prior o or conlermparaneous with
the deposition of the Pahala ash, The upper parts of the plant prohaldy were
vavried away by the wind or decayed hefore the process of silicilication hepan,

Thin scetions of the Pun o mabiana wood ~hiow poor preservation of the
eellular strneture, suzgestive weo of ~ome decay prior 1o silicilicalion, How-
ever, enough tissne is preserved o leave no doulil as to e original vegelable
mature of the petrilactions. The wood vanees from abont Uy ineh 1o 205 inches
in diameter, and picces up o 2 deet o leneth Tace Leen recoveral, Almost
every picee has a crusty Lver of ash adherine i and the colors ol the core
rn from tan Lo dark hrowa with an internsinedine ol cream. Chemically, the
Material proves to be opal. consisting ol Y3850 S0 L5 VL0 0.0 159
”:()‘. and 13550 remaiider,

Voleanie a<h. becinse of s Bue wrain aod commondy olisey nalure,
Weathers rapidly amd releases <olabe <iea Mo 190000 Plan nalerials,

: . . ) "
herefore, when embedded in a=he bave oo me b Laetier chanee ol Levomine

: Piblication authions Iyl Dt U= ah o gl S
i
0 Ko Obamarag and 1.0 Forbes

siticitied Tefore ey disappear throneh connpiebe decas s o i ans atheg

matrix, In the case of the Hawainan prtvibed wonsd gl g swas ven ke
derived Trom the overhvioe Bichlv weatheced 190oba a-ho Sileas <ulnbe i .

sromd wader, percolated dosore o d doounch e Tt al cone, g was

e
(ll']\nﬂh'll as apal I the woody rool tenoines and dher gen Chimineiway.

.‘\“lll‘ll}‘}l l'l(‘ Coltiogg ;l;‘l"'ixllil'll ol ~i]i| 1 || '.\HIH.{ wilh \iii. conlls \||]1 _|“i(- 115‘1

s owell hnowne the Tlawaiian material i< ol <pecml interest besanes i indieate

S

that a much Tess siliceons tholeiitie ba-alt b aleo seives ge 4 soiree ol reaudily

available silica.
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KONA COAST

GEOLOGY -PETROLOGY

by

K. J. Lant and M. C. Stimson

Along the Kona coast, two distinct episodes of vulcenism are encountered: Mauns
Loa to the south and Hualalai (Wa - La - Lai) to the north.

Basaltic extrusions from Msunas Loa represent the younger of the two events and are
assigned to the Kau volcanic series. A percentage approximation of the Ksu series re-
veals LO% olivine basalt; 26% basalt; 21% picritic basalt; 13% hypersthene basalt (see
compositional chart).

From Kauluoa Pointlto Napoopoo in the Kau volcanic series, the road somewhat paralle:
the Kealakekua-Kaholo fault system. North of Kealakekus Bay and Napoopoo a branch of the
faﬁlt system diverges to the northwest, forming a readily identifisble fault scarp. This
escarpment shows lava from Mauna Loa has flowed over the scarp to form the Ksawaloa Pen-
insuls. Displacement along the fault system was responsible for aamage of the 1951 Kona
earthquske.

Basalt flows ssmpled beneath the City of Refuge, Honsunsu, were classified by Wesh-
ington (1923) as an "oligoclase bssalt". Subsequent investigations have not been able
to duplicate such findings and the basalts are classified as olivine bassalts.

The basalts that flow over the Keslakekua Bsy fault scarp contsin small brown aci-
cular crystals which are most probably rutile.

Two end a half miles north of Kealskekus, picrite bssalts from Mauna Los have oli-
vine inclusions up to one centimeter across with minor smounts of scattered nagnetite.

Just north of Keinaliu, the lava flows change frem Msuna Los to Hualslai! (Welcome



to ultramafic nodule territory!)

The Hualalai volcanic series is composed of olivine basalts, basalt, with minor amounts
of picrite bassalt snd trachyte (see compositional chart).

One<half mile north of Kuamoo Point sngular gabbro inclusions up to five centimeters
in length occur in olivine basalt. The gabbro is composed of labradorite, augite, oli-
vine, and iron ore.

Along the highway st Huehue Ranch numerous xenoliths of dunite, werhlite (augite-
peridotite), and olivine gabbro are found in the 1801 flow from Huslalai. Yet two miles
upslope from the highway the ultremafics are numerous. The resulting accumulation of pertly-
rounded black to brown masses is described by MacBonald (1970, p. 304) es "a heap of
potatoes buried by lava'.

Six miles north of the summit of Hualalal and readily seen from the road to the south;
is Puu Waawaa. Puu Waawaa is a large cone of trachyte pumice with obsidian fragments.

The Puu Waawaa trachyte represents s higher degree of megmatic differentiation than any
other rocks associated with Hualalai. The current hypothesis regarding the origin of
tﬁe trachytes is that they were formed by differentiation in a small magma chamber iso-

lated from the main magma chamber of Hualalai.

References Cited

Macdonald, G. A., 1949, Petrography of the island of Hswaii: U.S. Geol. Survey, Prof.
Paper 21L4-D.

, and Abbott, A. T., 1970, Volcenoes in the Sea: The Geology of Hawali: Honolulu,
University of Hawaii Press.

Washington, H. S., 1923, Petrology of Hawailan Islands: IT. Hualalai and Msuna Loa:
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KONA COAST CLIMATE
The expected climate for this area of the island is derived by
compiling information from the thirteen weather stations on the western
side of the island. The stations vary in elevation from sea level at

Kona to eleven thousand feet at Mauna Loa.

There is a tremendous difference in the weather on the island when
comparing the western side (Kona) to the eastern side (Hilo). The main
difference is the rainfall; which for the months of April during the
years 1951-1960, was recorded at Hilo Airport to be 11.92 inches. Last
year it was a little lighter; only 7;34 inches. For the Kona airport,

the 1951-1960 average is 1.3l inches; with only .65 inches recorded for

last year.

There is a chain of weather stations extending in a line frocm just

south of Kona to almost the tep of Hualalai. Last years April rainfall,
ascending the hill was 1.78, 3.17, 4.45, 2.70 and 1.07 inches. Notice that
the rainfall is proportional to altitude to a certain point then falls

off. This is caused by the topography of the area in conjunction with

the general wind patterns,

The Kona area is situated on the leeward side of Mauna Loa and Hualalai and
is blocked off from the prevailing trade winds, which blow onto the east
(Hilo) side of the island, carrying large amounts of moisture. On the
western side of the island (Kona), the heat radiated by the mountains warms
the surrounding air causing up-drafts. This draws the moist air up the
mountain. As the air masses ascend they cross an inversion layer which is

the reason for the decrease in rainfall at the top.
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The amount of rainfall in the first part of last April for the western

side ranged from .26 inches, on the fourth to .05 on the fifth, tenth,

and the twelfth. However, even if it didn't rain, there was cloud

cover almost every afternoon as the moist air moves back down the mountaine
side and over the ocean. This means gentle winds every day; onshore

winds in the morning and offshore winds in the afternoon.

Last years temperature at Kona for the early part of April had an averagé
maximum of 80.5°F and an average minimum of 66.0°F. To the south and

up about 1000 feet the temperature averages were 82.40F and 58.40F.

Last years highest April temperature for Kona was 85°F and the lowest

was 620F.

Two items worthy of note are that sunrise and sunset will be one half
hour later than at Northridge; and that at noon the suns elevation is

800, something never found in California.



Martha Daxter
Ollvie Robinson

EROSTION ON This KONA COAST

Hawaii isl:znd, except Lor the windward slope of Kohsala,
is little eroded. Tne only pnerennial streams are on the north-
east slopes of Mauna Kea and Kohala. The high permeabllity of
the fresh lavas forming the surface of Kilavea, Hdauna Loa and
Hualalai inhiblt the development of permsnent streama., Large
areas of these mountains are covered with black rock and are
bare and devold of vegetatlon.

The tradewind influence is dominant thrcocughout all seasons
and extends over the greater part of all the islands. There are,
however, a number of locsl influernces. In the Kona district
mountalns to the east project nhigh above sea level and cubt off
thie trades, resulting in prevalling southwesterly winds, with
land and sea breezes in evidence.

A broad shelf 1,200 feet below sea level follows thne coast of
mauna Xea, Kohsla, ana part of Huslalal lncicating a submergence
of this amount following a long period of merine erosion. Wave
action is a drastic form of erosion that can eat away the clifis

wave-attack

ct

rapidly. Some portions of tlhe shoreline resis
reedily. Swmall islets or stacks are an exzumole of toiw nmore
resistant material left standing & short distsice from tie
stioreline and are clearly marked on thie USGS topo sheet of the
Hawatian Islands 1:250,000, Thne lurge occurrence of these
resistant features aopeacs to be an indicatlcen of tie low wave
intensity on this side of tne island.

[lost beach sand in the islsnd is derived I'rom pulverizaticn
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of corals, and is bright white in color. This ig to he
expected because corsls cover most offshore svruas where contours
are shallow enou.h to permit formation of beoecues.

vattle, pips and goatsy nave been ruinously destructive in
Hawall almost from the days of thelr introduction. Jolynesian
colonizers brought the pi.s, ana also avparently brought
rats as stowaways in thelr great seajoing canoes. Captain Cook
fetched pgoats to the islands in 1778. Gouatsg, which both praze
and browse, eat the native grasses down to tne roots and destroy
small trees and shrubs by devouring tneir twigs and tsaring off
their bark. Goats and pigs run wild in the islands and tneir
degtructiveness seems unlikely to be curbed until they are wiped
cut. Hawalians hunt and eat tinem but do not kill encugh to maxe
much of' a dent ip tihe population -- the vrecding potenbial of
wild goats is such that 100 of taem in 15 years cen increass to
about 20,000!

The Clty of hefuge 1is situated on a small peninsula built
into the sea by a pahoehoe lava flow. This sacred spot was
established in tue ecarly 15th century to ive santufy to brezkers
of tire religlous law, to women &and cnlldren in times ol war and to
defeated warriors scekling protection. Srackish springs issuing
in tne cove nearby supplied the fugitives with water, Hawailian
artifacts indicate submergence of about two icet since tue city
was built.

A ¢cliff on tre north side of Kealakekua Bay is believed to be
a fault scarp, somewhat mecdified by wave erosicn, exposing Kahuku
lavas. Tie scuarp extends inland In a southeasterly direction but

is seavily veneered with later lavas of the aua volcanic sceries,
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riyelalsl 1s 0.4 million years old and rises 8,260 feet above sea
level. Corsildsred dormant, its last eruption was In 1900-0l. The
eruption produced two major flows from separate vents. The ¥aupulehu
flow escaped from a vent at 5,500' to 6,000 and Tlowed 10 miles to
the sea destroying a village. A large spatter cone formed around thse
second vent at 1,600%. It also entersd the sea along a 4 mile front.
Thrae other very small flows from vents between the two main ones add-
ed to cover an area approximately 17.7 square mlles.

The eruptions occursd along a rift zone trending NSOW across the
summit. A less defined W-S rift fans out on the north flank. MNost
of the flows are alkallec ovivine basalt with a few hawalite flows,
A11 the tholeiitie basalts have besn buried. As differsntiaticn pro=-
gresses magma becomes more viscous. The gas content lncressss because
it is unable to eécape as easlly. FEruptions become more explosive.
rualalal eruptlons have not bteen as explosive as Xonala and Yauna Kea
whieh are older, but ars more explosive than “auna T.0a and ¥ilsauea
which are younger. “ore than 100 spatter and cinder ccnes along the
rift zones attest to lncreased explosiveness, Abundant ash has been
deposited, especlally on the southern slope where most of the flows
are covered, Thlcker flows result from the lncrease viscosity. Yo
direct evidence has been found to prove that Fualalal ever possessed
a caldera. If it did it is completely buried.

on Pualalal's north slope is a large trachyte purice cons and aa
flow. The flow is thicker and shorter than those of the alkalic basalts
due to increased viscosity. Reaching a maximum of ©00' thick, tre flow
i1s composed of several flow units ranging from 250" to 500'., The flow
surface is very irregular and humrocky. Crescentic flow ridges up to
50' high point convexly down flow. Portlons of tre flow are covered

by later basalt flows from Hualalail or Mauna Toa. The Puu Waawaa trachyte



flow represents more advanced magma differentiation than the rest of
Hualalal., The nearest other slte of trachyte 1s on Kohala., It {is
possible Puu Waawaa was produced by magma which migrated laterally from
Kohala. However, since the cone lies on the north rift, 1t was pro-
bably from a small isolated chamber which had undergone greater diff-
erentlation.

Thousands of earthquakes from beneath Hualalaiis north flank shook
the mountain in 1929, Some were felt as far away as Yonolulu. These
subsurface movements of magma and readjustment by the rocks in the moun-
tain prove Wualalai's hearth 1s st1ll alive. Purther, more explésive

erupticns, can be expected,
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KOHALA y maney Graver

Jerry Wnlteford

Introduction

Kohala pmountain has an elevation of 5,505' and covers
only a little over 5% of the island, 1Its small area is
partially due to its age, as it is continually being buriled-
by flows of still active volcanoces,

The rocks of Kohala have been divided into two series,
the older Pololu volcanic series which forms the main
tholeiitic mass of the volcano, and the younger Hawi volcanic
series,

The Pololu volcanic series is largely composed of tho-
leiitic basalt, tholeiitic olivine basalt, and prinitive
picrite bdudlt (oceanite), but some alkalic olivine bagsalts
appear in the upper part of the series. The olivine bas salts
of the Pololu series differ slightly from those among the
early lavas of other volcanoes on the island of Hawaii in
that they contain more abundant phenocrysts of feldspar. The
most common rock type is a fine grained, medium gray basalt
containing a few scattered phenocrysts of olivine, The series
is made up of typically thin bedded units consisting largely
of pahoehoe,

The Pololu volcanic series is separated from the younger
Hawi volcanic series by an unconformity which marks a consider-
able period of erosion when the volcano was dormant, or only
erupted infrequently. The lavas of the Hawi scories are largely
composed of oligoclase andesite (mugearite), but a few flows

and domes of trachyte are present, Thin ash beds, some showing
partial weathering, lie between the flows of the Hawi series,
The Hawi lavas are widespread on the northern, western, and
southern slopes of Kohala, but on the northeast side are
confined to the heads of the big valleys, The Hawi flows are
much thicker and more massive and produce a more rugged toro-
graphy than the Pololu series,

Kohala volcano is an asymmetrical shield volcano elongated
in a northwest-southeast axis, Two main rift zones intersgect
at the summit, one trending N 359 W, and the other trending
s 50°w, There are many dikes in the northern side of the
volcano, which may indicate a collapse of an elongated magma
reservoir, The collapse produced a grakzsn that extends for
6 miles along the summit and is about one-half mile wide, and
paralleled by several echelon faults " that bound a sunken
area 3 miles wide.,' They have a curved mattern which may
suggest the former existence of an oval caldera at the close
of the Pololu activity.

The fault scarps play an important role in the distribu-
tion of andesites. They reach a height of 250 feet and averaqge
50 feet, apparently no flows nasses over "either scarp between
Kawainui and Honokane Nui streawms or over the scaro cof the
opposite side of the graben, loaving large areas of basalts
uncovered by the andesite flow,”

The last stage of Kohala’s eruntions wera probably
moderatley explosive and formed a series of large andesitic
cinder cones along the rift =zones,

In general, the stream nattern on Kohala is radial.

The pattern is determined by the configuration and con-
structional form of the dowmn, The positions of the head-
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waters are determined by faults,

Kohala has four major deen canyons, Wainio, Waimanu,
Honokane Nui, and Pololu, located on the northwestern slooes
where the rainfall is about 200 inches at the headwaters,

The depth of the canyons is between 1000 - 2500 feet, The
flat floors are chused by alluviation concurrent with sub-
mergence of the land, The deepness of the canyons and the
steepness of the walls is unsurpasssd anywhere else on

the 1sland A few reasons for the denth of the canvons
include. (]) They cut in a kioula segment of the rim,
that lay sheltered from subseguent flows by a caldera rim,
hence they are older than the other gulches of the dome, (2)
They cut the Pololu volcanic series, the weaker volcanics
of the dome, (3) They drain the slone of greatest rainfall.
(4) They tap saturated dike complexes of Kohala and ground
water reaches them from beyond the crest.

There is only one deep gulch, ilonokoa Gulch, on the lee-
ward side of the mountain,

ROAD GUIDE TO KOHALA

S. M, Spencer Beach Park

Kawaihae Bay is the re-entrant of the coast between the sloves

of Kohala and Mauna Kea, A small match of coral reef lies in
the bay.

Fossils, There are fossiliferous marine conglomerates about
" 20 feet above sea level, north of Kawaihae Bay, on the west
slope of Kohala Mountaln.

Waimea -~ Honokaa - Waioio Valley and Adjacent area

Waimea (Kamuela Post Office)

Waimea Plain, Waimea lies in a saddle formed by the lavas

of the Hamakua volcanic series of Mauna Kea bhanking against
the lavas of Kohala, The plain extends for 11 miles south

of waimea and covers an area of 25 square miles, having an

elevation between 2500 and 3000 feet above sea_level, The

plain is covered with ashy soil and Pahala ash,

Puu Pa is a cinder cone containing well formed crystals of
augite and olivine, and is located 3 miles southwest of
Waimea,

Waimea Canyon is a tributary to the Waimea Valley, It is
2,200 feet deep and has numerous springs issuing form dikes
on its floor, It can be reached by taking the Upar Hamakua
Ditch trail for two miles, which is located 2.5 miles to
the east of Waimea,




waimea = Honokaa, The road continues to cross the Hamakua
1avas.

Tne body of water 2.5 miles to the northeast of
waimea is the Puu Pulehu Reservoir, Beyond this the road
crosses sections, of the Laupahoehoe volcanic series. It
may be possible to see cinder cones looking to the south,
on the slopes of Mauna Kea, L Sl

waipio Valley - Pololu Valley

Formation of Waipio Valley

The Waipio stream flows along the boundary of the Hawi
and Fololu volcanic series., It was quite distinctive from
the neighboring waimanu stream, A northwest-southeast
trending fault partially controls the location of their
upper resches and forms the northern boundary to a swarm
of dikes. The streams cut their valleys in the weak basalts,
but the Waipio stream tapped water confined in the main dike
swarm,; mentioned above, whereas the Waimanu stream tapped
water confined between a few stray dikes, Due to the greater
discharge, the Waipio stream cut its headwaters faster follow-
ing the direction of the fault until it captured the upper
reaches of the Waimanu stream,

Rise in sea level, due to glacial melt, and submergence
of the island more than 1200 feet caused by its weight on
the earth's crust, lessened the stream gradient, and thus
caused alluviation of the valleys,

A late Pleistocene Laupahoehoe flow of Mauna Kea poured
into Hiilwae Canyon, a tributary of the Waipio Valley, and
proceeded down into the Waipio Valley, filling it to a
depth of 150 feet, The flow has since been cut through by
the stream to the level of the old canyon floor,

Other Tributaries to Waipio Valley

Kowawe Canyon intersects a spring discharging 2 million
gallons of water per day, from an eroded dike, into the
head of the canyon,

Tributaries of Waimanu

vViaihilau Canyon has conspicious faults are exonosed on the
canyon walis. The fault nearest the head is bordered by
two feet of red gouge con the east side, and € inches of
gray gouge on the west, Two dikes, 1E& inches wide, are
truncated by the fault and are downthrown more than 100
feet, One half-mile downstream, on the southern wall

there is a fault next to a waterfall, The compact brec-
cia and gouge have resisted erosion and form a sheer smooth
cliff 200 feet high,

waiiliahi Stream on the west wall of Waimanu Valley has
multiple waterfalls and plunge pools,

Honokane Nui Canyon. The two faults in Waihilau Canyon
varallel faults at the head of Honokane Nui Canyon and
bound a horst raised One-half mile, This has been buried

Fi



by later flows and does not show well in the topo-
graphy. A fault striking N 159 w and dipping 80 °%w
Ccuts across the head of the east branch of the valley,

Landslides

Waimanu Canyon, w#ass transfer occurs on the walls of
Waimanu Lanyon The stream is not adequate to carry
away the debris, hence, the head of the valley is filled

with landslides and other rock debris,

) Mile North of Waimea Canyvon, Following the earthquake
of 1668, a landslide fell frowm a sea cliff about one mile
long and one-~half mile wide, It has not yet been cut
away by the sea, This occured at the same time as the
Wood Valley landslide, 5 miles north of Pahala, which

buried a village, killing 31 pcople,

In Honokene Nui Vallgx

Puring Prehistoric Times, a landslide fell in the east
branch oi the val]ey, dammlng the stream and forming a
pond., Teday this is evident by 30 feet of striated

silt and clay deposits,

1929, There were many earthqukae associated landslides
in the valley, .

1942. A landslide fell into the west branch of the Hono-
kane Nui Stream at an altitude of 1500 feet, Tt formed

a pond 100 yards long that was still in existance 1in 1944,

Wind

Waipio and Pololu Valleys., Black dunes of baslatic
beach sands up to 50 feet in height are in the mouths of
both the Waipio and Pololu Valleys,

Waipio-Bay :was formed by the drowning of the mouth of the
canyon, and by the intersection of the andesitic lava from
Mauna Kea with the basalts .of Kohala,

Coast Between Pololu and Waipio, The cliffs are between 400
and 1400 feet in height, They attain this height because they
lie on the windward side of the coast whare the waves are
strong and cut the weak basalts of the Pololu series. The
cliffs are somewaht higher to the west of t.aivio Valley than
to the east because of the cap of andesitic Hawi volcanic
series on the eastern side, There are also spectacular hang-
ing valleys cut in the Pololu series, Along this side of the
coast, there is as much as 20 feet of soil,

Wiaimea to Hawi :(Includes the windward side of the mountain
with the exception of Kawaihae Bay)

Waimea «~-Kahua Ranch

Cinder cones in considerable number are visible along this

7.
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road, they lie along the north rift zone of the mountain,

ITwo iiles northwest of Puu Kawaiwai the road crosses the
lavas of the Hawi volcanic series,

Kahua Ranch, tawaiians have trouble holding their water,
The rocks are so permeable that the reservoirs leak heavily,
Many are known to leak their capacity in twenty-four hours,
Ronald von Holt of the Kahua ranch made several permanaent
water holes on the ranch with minimum expense, He merely
placed feeding troughs for the cattle in damp deopressions
on the ranch, The cattle standing around thzse troughs
puddled the ash soil sufficiently to cause the ground water
to "collect in the depressions where formerly the soil was
too porous to retain the water.,”

Note: The Flumes that are seen throughout the state are
means of transporting water from one place to the
next without allowing it to percolate into the earth,
NOT giant hydrology labs,

Hawi to Mahukona

Hawi,., Sugar cane growh-here, and is irrigated by waters
diverted from the canyons to the southeast by way of an
18 mile long ditch and tunnel system,

Mahukona,., The road to Mahukona goes from th¥ windward to the
leeward side of the mountain, The soils on this side of the
mountain-are thin and sparce, and the coast is not cliffed,
There is only one deep gulch, the Honokaa Gulech, about nine
miles to the south of mahukona along the coast, Its upwer
part is a shallow stream flowing over strong andesite, Far-
ther down it forms a narrow, deep, gulch where it flows over
primitive basalts,

Hawi Pololu Valley

The road crosses both of the volcanic series which make uo
Kohala rountain and terminates at the Pololu Valley. From
here it is possible to walk down into the Honokane Nui Valley,



PAUNA KEA

Introduction

Fauna Kea iMountain is the highest insular peak. It has
an elevation of 13,784 feet and covers about 22 % of the is-
land, Along the northern cecast, the most dominant geomorphic
features are the narrow V-shaped valleys whose streams plunge
in waterfalls over the high sea cliffs, These can be seen
following the wain highway to ililo., Other more diverse land-
forms, such as dunes and moraines can be ohserved along the
Hamuula Saddle Road which traverses the intersection of the
Mauna Loa and mMauna Kea lavas,

The lavas of Mauna Kea dip outward in all directions from
the summit, Three rift zones radiating from a center near the
sunuit area, are present, but not clearly defined, ©One trends
northeastward and diverges north, the second trends northwést,
and the third extends southeastward,

The dome ig 30 miles across, Near the top there are many
Ccinder cones, clustered in two =zones, that are arranged roughly
concentric to the sumnit., This suggests the existence of con-
centric fissures at depth occupied by ring dikes.

The lavas of Mauna Kea are divided into two series, the
clder Hamakua volcanic series, exposed only on the lower slopes
of the mountain in kipukas that were not covered by later flows
and in highway cuts along the Hamakua Coast, and the younger
Laupohoehoe volcanic series which has largely buried the orig-
inal shield above sea level,

The Hamakua volcanic series consists of two members,
lower and upper. The lower member of this series is composed
of an assemblage of rocks similar to that of Mauna Loa and
Kilaeua, They consist largely of tholeiitic basalts, olivine
basalts, and basalt, and primitive picrite-basalt (oceanite)
in lesser amountsy

The transition from lower to upper member of the Hamakua
series is gradual, with rocks grading into those of the urpper
member which includes alkalic colivine basalt, basalt, andesine
andesite (hawaiite), and augite-rich picrite basalt (ankaramite).
The rocks were erupted in a highly fluid state, and the rocks
are the usual thin beds of pahoehoe and aa, Interbedded with
the rocks of the Hamakua volcanic series are thin layers of
ash, Covering the Hamakua series in most areas is a blanket
of tan-colored vitric Pahala ash which can average 4 td 5 feet
in thickness, This ash separates the Homakua volcanic series
from the overlying Laupahoehoe series which forms a cap of
differentiated lavas over the top, These lavas are composed
primarily of andesine andesites (hawaiite), with a few alkalic
olivine basalts, and picrite-basalts (ankaramite) ovresent,

The lavas of this series form a thin vancer over the unovsr

part of the cone, and reach a maximun thickness at the summit,
Six recent andesitic flows comprise the upper member of this
series, Flows above 10,500 feet overlie glacial drift,., - Coarse-
ly crystalline plutonic ejecta are found in many of the late
cinder cones on the upwper slopes of mauna Kea, They are of

two general types, gabbro, largely ordinary olivine gabbro,

and ultrabasic rocks,



ROAD GUIDE TO MAUNA KA

rionokaa to Onomea Bay, Along the Hamakua Coast

This is the windward side of Mauna Kea, The cliffs are
50 to 380 feet high., According to MacDonald, the erosion of
the coast gained a "head-start® on stream erosion on Mauna
Kea, therefore many of the streams plunge down the sea cliffs
in waterfalls,

A broad shelf, 1200 feet below sea level follows the
coast of mauna Kea and Kohala indicating submergence of this
amount following a long period of marine erosion, The Hamakua
Coast is skirted by a marine beach about five feet above sea
level, .

Ookala, There is a viscous dome of andesite, the lowest vent
in the Laupahcehoe lavas one mile to the southeast of OCokala,

rauna Kea Valleys

These are smaller and younger than the ones found on
Kohala Mountain., Most are only between 50 and 250 feet in
depth, The deeper canyons, going from north to south along
the coast are Kahawailiilii, Laupahoehoe, Maulua, Hakalau,
Kawainui, Honolii and the Wailuku River, These have cut deep-
er than the rest because they intersect perennial sovrings,
cones and lava flows direct drainage to them, and they cut less
resistant rock,

Laupahoehoe Gulch is filled with an andesitic pahoehoe flow
which forms the peninsula, The flow is recent, and there is
little soil, although it has already been cut greater than
400 feet by the stream,

maulua Gulceh has an alluviated vally signifying that i1t was
probably eroded at a time when sea level was much lower, and
the rise of sea level cansed the devosition in the valley,

Hakalau Gulch, Upper members of the Hamakua volcanic series
are exposed in road cuts on the south side of the gulch,

Kolekole Stream, A side road from Honomu leads to Akaka Falls,
where Kolekole Stream "droovs 412 feet into a stream erocded
ampitheater cut into thin-bedded lavas of the tHamakua series.,”

Kawainui Stream once entered into Onomea 3Bay, but was diverted
by Laupahoehoe lavas,

Baxs

Onomea Bay is formed on the north side of an old cinder cone
nearly buried by later lavas, The former Onomea arch was
cut into the cinder cone. [his became a sea stack in 1958
when the roof of the arch collapsed,

+5



Along The Saddle koad From Waimea to Hilo

Interior Plain, The Saddle Road traversesgs the interior plain
At elevations between 4500 and 7000 feet above seca level,

The plain was formed by the lavas of Mauna Kea, Hualalai and
mauna Loa banking against each other, The area of the plain
is 150 sguare miles, To the east it is known as the Humuula
Saddle, and to the west has been named the Hualalai Saddle,
It is covered with fresh lavas from kaiuna Loa,

Between Waikail and Pohakuloa the gravel deposits over which
the road pasces came from two sources, present day flood
stream deposits and glacial meltwater,

2 Miles south of Viaikii on the western slope, extending from

Fuu fo to ruu Kanalopakanui 1s an example of the concentric
cone pattern menticned in the introduction,

Wind

sBetween 2 and 3 miles soufhﬂast of Waikii in a reoad cut are

cross sections of black sand dune deposits on the lee side
of the mountain, The material comes from a devosit of
volcanic ash on the upper slopes of Mauna Kea from some of
the late stage eruptions,

3 to 6 riles Wast otvPohagqloa is an example of "man as a
geomorpnic agent, DurLﬁqwmllltary maneuvers tanks and trucks
have run over the surface of the iumuula Saddle, destroyving
much of the vegetation, This has caused an increase in wind
erosion, and new sand dunes are forming to the lee side of

the plain,

rect tthK on the lee side of Mauna Kea cones,

Pohakuloa Camp

Glaciation, During the wWisconsin Glacial Stage, the rakanaka
Glacier covered 28 sqguare miles of Mauna Kea shove 11 , 000
feet and extended down to 10,500 feet above Pohakuloa It
averaged 200 feet in deoth, Wlth a maximum of 350 feet, The
glacier left many erooloﬁal features, From Fohakuloa Canp
the terminal moraine of the glacier can s soon, Qthoer
evidence of the existence of the glacier are: removal of ash
and cinders, smoothing of aa, lower sloves of cinder cones
eroded and steepened, polished and striated rock surfaces,
and roches moutonebg. There is still permanent ice on sum-
mit cecmes a few feet below the surface of the cindors,

'rosional Features on the Unver Slores of Mauna Kea (Thes
reatures can only be seen near thb suamit of fauna Kea),

tiale Pohaku is as far as it is aglole to go by car, From
here the terminal moraine is visible at 1 3,500 feet, as well
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as other glacial features previously mentioned, There are
other erosional features on the upper slopes of Mauna Kea
that are not visible at this point, or along the saddle road,
They will be menticoned here as it is from this point that

one can continue up to the summit, either on foot or by four-
wheel drive vehicle,

Gulches, The Gulches of the upper slopes are glacier re-
Tated, The larger ones tend to be located down-slope

from one of the lobes of the Pleistocene glacier, with their
deepest parts between one and two miles of the formar ice
margins. Pohakuloa Gulch was cut during late glacial or
early postglacial times, 7This is evident by the presence

of glacial outwash gravel in a shallow gulch which cuts
across Pohakuloa,

Lakes, Near the summnit of Mauna Kea there is an alwvine
laxe, Lake Waiau, which is probably perched on ground ice,

Freeza-Thaw, The effects of freezing and thawing are av-
parent on the upper slores of Mauna Kea, The temperatures
on these slopes fall below freezing during the night and
rise above freezing during the day, Therefore, freezing
and thawing become a daily process, During the day water
moves into cracks .in rock., During the night it freezes and
can exert up to 30,000 1lb/sg inch of pressure on the rock,
This causes the rock to break up, On Mauna Kea the rock
fragments are from sand size particles to a few inches in
diameter, The fragments are arranged in polygonal vatterns,
This process takes place in spite of the small amount of
rainfall on upper slopes,

Soil Creep,is the main cause of mass transfer of soil on
the upper slopes of Mauna Kea, according to MacbDonald, It
occurs where the water in the soil freezes and expands per-~
pendicular to the slope. When the ice melts, the water,
along with the soil is pulled downslope by gravity resulting

in soil creep,

Continuing Towards Hilo along the leeward side of hauna Kea
there are few well developed streams, This is, of course,

due to the lack of water., Rainfall averaces less than 40 inches
on this side of the mountain, and most of it is absorbed or
transpired. These slopes, however, do have a ftair cover of

ash soil,

Puu Hulululu is a cinder cone surrounded by Mauna Loa lavas
of 1935,. It is being quarried for rcad material,

Flow of 1935, The road follows this flow for & miles, It is
partly aa and partly pahoehoe, as are the rest of the flows,

IFlow of 1899 and 1855, The flow of 1899 is nassed first going
towards Hilo, The two flows are distinguishable by the amount
of vegetative cover, The older flow, of course, has more flora,.




Kaumana Cave is a lava tube from the flow of 18], It ranges
from 2.5 to 15 feet in height, )10 to 60 feet in width, and

is more than one-half mile long, f2etween the cave and Hilo
liauna Loa lavas resting on Pahala ash can be seen in recad
cuts,

Rainbow Falls, Lavas under the falls are from a late valley
filling flow frem Mauna Loa, Lavas on the right bank are
from rlauna Kea, Below the falls are the boiling vots,
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Geology of Hawaii, Unlversity of Hawaii Press, Honolulu,
1970,

MacDonald, G, A,,"Petrography of the Island of Hawaii", U. S.

Geclogical Survey Professional Paper 214-D, op 5]-96 1.949,

Stearns, H. T., Road Guide to Geologic Points of Interest in
the Hawaiian Islands, Pacific Books, pPublishers, balo Alto,
Calif, 1969

&
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Jesnni ierfornan

TOUCOONS THETTOMAT PARY s FTF

SOTHTS O TRETRE, T

L S

Filauea Crater is a casdera whiich is 2.1/2-m1:ra acress,  dademamuican is
the huge vit in the eakuera fiocor. ‘ihe floor pes lave aad einuer cone ren-
nants Prom che 1YTn eruntion.

tilauea Tki ds a »it crater Lyt aees rnext to Filouea Conter.

L good nlage to stert Lo exrlorg Lhe sights of Kiluvea woulli be to Tol-
Lou Craver Him Drive around Kilouea and Yilavea Tki. e ca=n pob o it Pron
the Mamalahoa 'Yighway, or 571 1l, coming “rom either liilo or tiie Kona area.
If we are coming From liilo we would follow 5B 11 uvnbtili we resche | the Park
deadiquarterg % lugoums  The waseum has 2 study of whe woleanic oripging of
Load formations, T8 is onen konday - dreiday 7:30 < 5, and Latlvrday and
waany Trom €. ‘hey show Pree novics of recent cruntions dnilv from ¢ = 3
on the hour,

SPter vigibing the Povl Puseur @oe can "ollow Urster M Leive syvound
the wraters going clockwise. Pretiy scon we will wun inlo the Trurston
wava “ubke. T is g long lute which Tumied Ly the cuter rart of the Slow
hardening wnile the inner part Clowed awsy leaving & tunnel., T4 is 1l Loy
ilong and js 20" aigh and 22' wiue in niaces.

slittie sonth of the tava Tube is the Tree farn dungle whisn snovla Le
interesting Lo gee.

ile we are din the arca of the lLava Tule and e Treo ferm duncle, o
will ve on the east side of Fiiaunea Tii .rater Tron 2Rich we can nroodavly
et 2 oo view,

we ecan -Jrive alittle more on this »ond ana we can either conbine
arcand he Filiausa Crater ar» gnun g0 guutl en Cuain o Upatess Tag, I

we 4o Gecide to tuke Chain of crabers wond .0 visl soo a nur or of elier



a3

eriters,  SThers is iua |anu Crater 200" deeny Qubdsan uvraver 5507, ¥onhoolag

Crater 100!, lieviis Threat 250", veake Urater »00', Pruahi crater L1257,
hici Crater 230", fiea frater LLO', iakaonuni Crater whish 1s-6 Joanis nit

craber. iut I think this vro-d may ve closed from & recent iavi fiow, tut

)

ravte we can get through. If we can we =an toke o scenic roud wnica leal
to Laiapana slack vand Beachs

Now we are back up at the junction of Chain of Uraters Hoad and Crater
Pim urive and we will continue around Crater Rim .vive., #AfiLer a short dis-
tance we will come to Keanakakoi Craver. This is a pit crater 220' deeo
that last erupted in 1&77.

f'ollowing the rosd as we are near dalemaumau we will see large cracks
on each side of the road, “hey are rart of the southwest rifu zone of
F¥ilauea. There is_also some brown numice on the ground from Halemaurau in
1790.
) Farther on at Uwekahuna Bluff is the Volcano Juservatory. 'his is Lhe
only permanent volcanoe observatory in the United states. nere they record
carth uakes and tilting of the earths surface. There is a goud view of

Eilauea Caidera and Halemaumau from here, Visitors aren't ailowed in the

>

Observatorv tut we car go to the wvisitors center.

Uriving north on Crater im .rive we will come to Mauna Loa obrio
Road which we can turn on to and we can see Tree ilolds. The Lava engu.fed
the trees and then coole! arcung the trnk le vinz nits in tho lavs as e
tree iied awny Bark paticyns Can Lisc 1@ 3T3n 07 Lhe da .

Yraveiing alittle farther on rauna roa sorin Jrive is the Fintka vaulu
hivg Pavk., L4 nas several receny lovn Plows.  arre is alse & onasure trail

which leads to an area of mative trees and shvurs.
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