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SEDIMENTARY ROCKS
Ra
N Unconsolidated deposits h R SR
c Chiefly younger alluvium cornzisting of uncenso tidated poorily “orted, poorly rcunded, stream-laid brown silt, sand,
8 and gravel. It carries smalt auantites of water near the mouths of the perennial streams, but the gquality of the
] water is poor below lands irrigated with brackish we!l water. A smal: amount of calcareous beach sand along the
14 shore and large talus fans in the summit gepress:on of Haleakala Volcano are included. |
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Calcareous sand dunes
Moctly con<o idated or partly conso ‘idated fine-grained croes-bedded cream-rolored dunes composed of calcar- > v
eous sand blown inland from ancient beaches durma the Pleisto-ene. Inciudes come Recent unconsolidated %
45’ teach and dune sand near Honm«u au P. Q. and along the west and north shores of Haleaka!a Veolcano. All the <
dunes are permeable, but on'y tho-e a on; the coast @rry water, wnich is brackish in most piaces. Z / |
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he] Chiefly older alluvium, consi<ting of mottled brown to red-trown deen'y weathered, poorly sorted nearly imperme- (¢) | . - { . ) s . ) 3 I . . . . § . . ¢ T .
c abie triable conglomerates, usual'y forming conspicuous terraces 5 ong the principal streams. Near the heads of Waimahaihaif - - N T : e p NS T . ~. n‘\,n ULV Y o A - Ry ) RS o i By / 1 [ 5 . . : ) : S L -4 _ X 2 4 = Y s e ‘
© valey iugradcsmto cears edngu\arh!us and lands« ige deposits. Much of the o!der alluvium is covered with a e | . ! R v 1 e - h 3 N ‘ = : R < TN . o , K | SNl S - ~ 3 4 ~ N——— R - L = = i : i - i\ y ’ . S \
“c’ thin d|<(‘ontmumm layer of younger alluvium that is mapped with the Pa and on the isthmus the deposits mapped S . w s o B N A i "~ 2 . L )
M as Ra inciude patches of older alluvium.
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Kaupo mud flow Alaul
Firmly cemented impermeab'e breccia more than 200 feet thick at the mouth of Kaupo Valley, composed of angu- N = . . . . : . S h . g SRR
lar and subangular debris with blorks up to 50 1eet #cross; probably nonvolcanic in origin and derived from talus o ” N ) R ; = E e N Ny N ~ N - s > ; E A 3 &
fans in the head ot the vailey, [t perenes water in the o erlying gravel and lavas. J - 0 s I . S C e K : iy 4 - ) . - g . . A N: i Lo Vo - e o 78°
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I Vclcanics erupted in 1750 (7) -
Rl Two lava flows near Makena
Rlc Cinder cone and spatter cone at source of flows. y
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o Lahaina volcanic series Hana volcanic series
bt Includes cinder cones and associated volcanics at Kekaa Point, Puu Laina, Puu Kilea, and Puu Hele. Qh Very permeable thin aa and pahoehoe flows of basalt, picritic basalt,basaltic andesite, and andesite
) Ql Thin flows of picritic basalt and nepreline basanite. The lava from Puu Laina carries brackish poured out in rapid succession. Many contain large crysta?s of augite and or olivine. Where the
i water along the shore. flows filled val|eysfthey haxe an aggregate }hn knegre oflmore than 1,000 feéa‘t elsewhere they rorlzn a
- N . o b taine Crea \ lava veneer 10 to 200 feet thick over the oider lavas. Tne lavas are so permeable that most rain sinks
2 < Qle 5'{{55’ cones buiit by firefountains at the source of the lava flows. They are permeable but carry no into them and percolates to the older rocks. The lavas carry water at sea level, but it is brackish on
o o the leeward shore.
] Qhc Cones consisting of very permeable cinders, spatter, and thin layers of lava, from a few feet to several
K hundred feet high, built along fissures by firefountains at the source of the lava flows. The cones
o carwy little water and are chiefly valuable as an intake formation.
£ Qhf Deposits of red, yellow, and black, friable permeable vitric ash and pumice 1 to 20 feet thick, blown
© from fnrefountams by the wind. Areas of this ash underlain by Kula and Hana lavas are overprnnted
~ with dots. A different pattern is used in the summit depression where the underlying rocks are not X
~ exposed. The ash does not carry water.
% Qhp Lithic-vitric tuff cone of Molokini Islet.
° Qk Early flows of fine-grained basalt, picritic basalt, and basaltic andesite more than 750 feet thick
40’ g partly filling Kipahulu Valley. They probabiy carry water at their base.
Dikes Dikes filling fissures through which the lavas were erupted. They hold water high above sea level. ,
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Th The N Tk Flows of basaltic andesite, andesitic basalt, and picritic basalt, chiefly aa, poured out at progressive- }"_J
ly longer intervals so that numerous vaHeys were cut between ‘he later lavas. The older flows are « ‘?
mainly nonporphyritic and much more massive than the Honomanu lava flows. They aggregate ‘* R
2,000 feet thick on the summit and thin toward the isthmus where they are only about 50 feet thick. 2 -
Honolua volcanic series They are fairly permeable and carry perched water in the eastern end of the mountain. Elsewhere e} Yy e i pMekenarSeloal ¢ (- MOB OPIL O) Wi e e SRR ol T T e T e e e ey o v s e LBy SN M Yy e T e e T AT
Th M fl f olizocl desit d soda trachyt hine 300 ¢ thick " ‘ they contain water at sea fevel, but it is brackish along the leeward shore. a f\ . .
assive flows of oligoclase andesite and soda trachyte reaching 3 eet in thickness, weathering to Tke Cones of partly consolidated and in many pl ‘ : g
o y places deeply weathered cinders. spatter, and pumice, from LS ) ;
Thd white or ashy gray. A fe,w of the clinker beds carry water in wet areas a few feet to several hundred feet high, built along fissures by firefountains at the source of the lava Z \?‘ P :
E:rigr?#saldvovgntzsr Efo{gsagilveelta;/fea;tgeecsogrcef(;%most of the \a;:_al{lows They support swamps and flows. They perch a few small springs. g Q DR
I " é ause o1 thell Impermeapily. T kf Thin beds of friable red and P : ‘
X . . . yeliow deeply weathered vitric tuff interbedded with the lavas and perch- > S =
Thc Cinder cones built by flrefqunta?lr?s at the vents. They are permeable but do not carry water. ing many springs. The dotted pattern shows areas of surficial deposits of similar vitric tuff 1 to 40 o \‘?& T U > ESREPIpST AP S SO S T R R T - U ' (Y SR L
g Dikes Dense dikes 6 to 25 feet wide filling fissures through which the lavas were erupted. They confine feet thick derived from firefountains. =4 ) A <(1
O waterat high ievels. Dikes The dikes average about 3 feet in width and are chiefly dense. They fill the fissures through which e B N ) I
8 d the lavas erupted and confine water at high altitudes in the permeable prisms of intervening lava beds. x ‘?\ ;' """"""""""
- The bosses are exposed only in the walls of the summit depression. They are dikes locally swollen . e T —_— - R
9 ul . _ _ =
D Bosses near the point of eruption or massive crater fiils. They do not carry water. jus - ) e e N T — ——
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o Tw < N e Tho Thin-bedded flows of basalt, chiefly pahoehoe and olivine-bearing, poured out in rapid succession, \ ) e O SN 4 7 / - oy 3 - : : P A . : 73 | e0s N R - ; = - 2\ /// / B /.
> »y 0 Tde Tee forming the main bulk of Haleakala, but mostly buried by later lavas. They are highly permeable ) C / ) : 2 AN s P 1 youl ” g A . : 1R - p - e - \ s . P
S < : . ] and treely yield basal water to wells. ) ™ ' cd ! / : < S /o ) S ' / b ; . S ' E } HOieNTL e - - < o g 7
@ — Dikes Only a few of the dikes associated with these volcanics are exposed, but those buried in the rift zones ™ o s : ” 7O : R A S e ot/ Rl R / - A ’ ‘ y ¢ = 7 . ) \ . S S
T doubtless confine water above sea level. : \Q\ . R X A 7 g b ¥ S (i o AR B ) { e . ; ) N = . 7 ANN : g R
H Wailuku volcanic series v ST & : 7 } . ; ALY A TR o B ‘ ' ; ) i . ’ . - R
o Tw  Thin-bedded flows of aa and pahoehoe basalt, chiefly olivine-bearing, poured out in rapid succession. Yi\ TR F S . : ERA & P LS 44514 TN T . T . - . - B > - - ) : ! : -
c They are highly permeable and freely yield water to wells, but the water is siightly brackish along the ' RN N, 18 ’I L AR r - M Tt N . o < \ 1 ; : X L E = ; ’ - - - S T R o -
3 southern and southwestern shores. \1\ ! aF 3 : . B N f : s J o . . = o - : ~ B TIUT e T S T
) Twe  Cones of partly consolidated and weathered cinders and spatter 10 to 100 feet high, built along fis- @\‘ 3 i o - R e B T SR
T sures by firefountains at the source of the lava flows. They are very permeable if saturated and free-
- ly yield water to wells and tunnels. f\
I Twf  Thin beds of friable red and yellow weathered vitric tuff interbedded with the lavas and perching a 1942
] few springs in wet areas.
-g Tpc Pit craters caused by collapse from which littie or no lava flowed. Some are filled with breccia and
e lava, others with conglomerates, shates, and lava, and still others with talus and hillwash. Oneyields
o a hme water to a tunne! in Waihee VaHey, the others have low permeability. SHOWING WELLS SPRINGS TUNNELS SHAFTS AND STRUCTURE SECTIONS
Tle (,loner?n the sotuth Sho‘r‘e corpoosed of permeable thin highly scoriaceous lava beds. Similiar cones ' ’ ' .
elsewhere are too small to show.
Twp Beds a few inches to 50 feet thick of angular and subangular explosion debris, chiefly blocks torn GEOLOGY BY HAROLD T. STEARNS
trom vent walls by phreatic explosions. They do not carry water, PREPARED IN COOPERATION WITH THE
Tdc P:kte c%molexd cc'umposazd fof awarmfs of closp/\\yf';paci(d nearly me%rmeabie dikes, rnohstly Ies(si N;an 4
eet wide, underlying the former rift zones ew dikes are plotted therein to show the trend of the
swarms. The dikes confine large quantities of water at high level in the intervening compartments  HANAMANLOA GEOLOGICAL SURVEY
20° 357 occupied by permeable lava flows. The dike complex supplies many springs, tunnels, and perennial R
streams. — UN|TED STATES DEPARTMENT OF THE INTERIOR — 20" 35’
Tee  Caldera complex, the whole gamut of rocks, consisting of vent breccias, lava flows, bosses, talus,
and pyroclastics, that accumulated in the main summit caldera of Collapse. Most of the outcrops in
lao Valley and all at the heads of Waikapu, Ukumehame, and Olowalu Canyons are firmly cemented v
vent breccias cut by dikes. The rocks as a whole have low permeability but yield small quantities of : . A
) water. ST Pohaku Ea gl 2
Dikes The dikes outside the dike compiex are similar to those in the dike complex but are less numerous. o - of [#
d Some form definite swarms which confine water at high levels in the intervening permeable lava - s
an flows. This water supplies a few tunnels and springs. The bosses are mostly impermeable dense e - . - . E . E o HIE
Bosses bodies of rock that cooled in vent throats or were intruded into cavities, A few are sufficiently joint- - : . : L . - S - s e . Fje
ed to yield small flows of water. / : oy : R ) . 3 T ’ I B
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72 Test hole Quarry ) - N Scale &2500
o] Dug well X123 Maui-type well not in use >~ Strike ana dip of beds . J@:—W-: ] 1 2 s S s Miles
, . : ) . . . . ’ 5000 o 000 " 10000 15000 20000 Feet
a Spring [Bl1 Maui-type well with vertical shaft «  Prevailing dip of beds : .
. 1 3 o 1 2 a3 4 5 Kilometers
»38 Spring (See table in text) P10 Maui-type well with inclined shaft ™ Fossiliferous marine limestone (See text) S
o Water hole or ancient Hawaiian well [®]24 Maui-type well supplemented by drilled weils —--—1% .. Normal fault showing downthrown side, dotted CONTOUR INTERVAL 50 FEET
. . . where concealed and dashed where inferred -
)’60 Water-development or exploration tunnel © Drilled well equipped with pump at Kahului, DATUM IS MEAN SEA LEVEL
described in text Puunene, Airport, and Hana only Note: Some outcrops of rock are too small to show
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Base from U. S. Geological Survey map surveyed in

1922-25 in cooperation with the Territory of Hawaii.
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